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Definition of Key Terms

Assessment: The process of collecting evidence and making judgments on whether
competence has been achieved, or whether specific skills and knowledge have been achieved

that will lead to the attainment of competence.

Circumstantial knowledge: Detailed knowledge, which allows the decision-making in regard

to different circumstances and cross cutting issues.

Competence: The ability to use knowledge, understanding, practical, and thinking skills to

perform effectively to the workplace standards required in employment.

Element: A sub- unit (step), which reflects learning sequence with the aim of achieving broad

learning objectives of a unit.

Performance criteria: indicate the expected end results or outcome in form of evaluative
statements.

Standard: A set of statements, which if proved true under working conditions, means that an
individual is meeting an expected level and type of performance.

Underpinning Knowledge: This is essential knowledge needed in order to demonstrate
competences that are associated in performing a given task.

Unit: A statement of broad learning objectives, which prescribe the requirements of a standard

in form of practical skills, knowledge and appropriate attitudes.
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1.0. Introduction

Refrigeration and Air Conditioning is a vital occupation taught in the Ordinary Secondary
Education Vocational Stream. Its importance lies in Tanzania's diverse climatic conditions and
the growing demand for cooling systems in residential, commercial, and industrial sectors. This
field presents significant opportunities to support the nation's economy by equipping students
with practical skills to design, repair, service, replace, install, and maintain cooling systems,
including refrigerators, air conditioners, and cold storage facilities. These competence help
foster local industries, enhance food preservation, used in hospitals, clinics, and labs for storing
blood, vaccines, and other temperature-sensitive materials, used in mortuary, storing perishable
items like meat, dairy etc., and provide temperature comfortability to human being in the
dedicated rooms such server room, and conference rooms. As a result, teaching refrigeration
and air conditioning contributes to economic development, job creation, energy efficiency,
improve hand-on skills, and improved living standards.

Through the program, students acquire both theoretical and practical knowledge, from
understanding system components to mastering advanced troubleshooting and maintenance
techniques. They also gain expertise in operating specialized equipment, designing energy-
efficient systems, and implementing sustainable practices, all while adhering to strict safety
standards. Moreover, students are equipped with business management skills to successfully
run refrigeration and air conditioning workshop, ensuring quality and innovation across the

industry.

Graduates of this program can pursue diverse employment opportunities in government and
private sectors, including ministries, training institutions, research centers, energy agencies,
refrigeration and air conditioning projects, NGOs, and small, medium, or large cooling
industries. Self-employment is also a viable path, enabling graduates to contribute to the

gconomy as entrepreneurs.

The Refrigeration and Air Conditioning Syllabus is designed to guide teaching and learning at
the Ordinary Secondary Education Form I-IV Vocational Stream in the United Republic of
Tanzania. It outlines the essential competence students need to develop, providing teachers with
comprehensive guidance for effective instruction. By following this syllabus, teachers can
ensure learners acquire the skills required to thrive in the dynamic field of refrigeration and air

conditioning.



2.0.Main Objectives of Education in Tanzania
The main objectives of education in Tanzania are to enable every Tanzanian to:

(@) Develop and improve his or her personality so that he or she values himself or herself
and develops self-confidence;

(b) Respect the culture, traditions, norms, and customs of Tanzania; cultural

differences; dignity; human rights; attitudes, and inclusive actions;

(c) Advance knowledge and apply science and technology, creativity, critical
thinking, innovation, cooperation, communication, and positive attitudes for his
or her own development and the sustainable development of the nation and the

world at large;

(d) Understand and protect national values, including dignity, patriotism, integrity,

unity, transparency, honesty, accountability, and the national language;
(e) Develop life and work-related skills to increase efficiency in everyday life;

(f) Develop a habit of loving and valuing work to increase productivity and efficiency in

production and service provision;

(g) Identify and consider cross-cutting issues, including the health and well-being
of the society, gender equality, as well as the management, and sustainable

conservation of the environment; and

(h) Develop national and international cooperation, peace, and justice per the
Constitution of the United Republic of Tanzania and international conventions.
3.0.General Competence for Ordinary Secondary Education Vocational Stream

The general competence for Ordinary Secondary Education, Form I-1V, Vocational Education

stream is to:

(@) Apply the knowledge, skills, and attitudes the students developed in the primary school
stage to increase his/her understanding of technical skills;



(b) Apply technical skills in designing, inventing, and making various things to cope with life

and solve challenges in society;
(c) Appreciate citizenship and national virtues;
(d) Use language skills;

(e) Demonstrate self-confidence in learning in various fields, including science and

technology, technical knowledge, and technical skills;

(f) Apply technical knowledge and skills in designing, discovering, and making various things

to solve challenges in society, including cross cutting issues;
(9) Appreciate procedures and safety rules in using technical tools correctly; and

(h) Apply the technical knowledge and skills acquired to develop oneself with vocational and

technical education and join the workforce.

4.0.General Competences of the Occupation
Upon completion of this occupation, students are expected to have ability to:

(a) Maintaining workshop tools, equipment and safety;

(b) Perform preventive maintenance;

(c) Perform bench work;

(d) Building simple electric and electronic circuit;

(e) Maintain domestic refrigeration and air conditioning system;

(F) Building advanced refrigeration system;

(9) Design refrigeration and Air conditioning system;

(h) Maintaining industrial refrigeration and air conditioning system;

(i) Installation of commercial and industrial refrigeration and air condition system;

(J) Managing workshop activities.

5.0.Main and Specific Competences

The main and specific competences to be developed are presented in Table 1

Table 1: Main and Specific Competences for Form I-1V

Modules (Main Competence) Units (Specific competences)

FORM ONE

1.0 Maintaining workshop tools, equipment, | 1.1 Maintaining workshop safety
and safety 1.2 Maintaining tools
1.3 Maintaining equipment and machines
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Modules (Main Competence)

Units (Specific competences)

1.4 Perform First Aid

2.0 Performing preventive maintenance of tools, | 2.1 Performing preventive maintenance of electrical tools
equipment, and machines 2.2 Performing preventive maintenance of electrical equipment
2.3 Maintaining machines
3.0 Performing bench works 3.1 Performing metal cutting
3.2 Performing drilling
3.3 Performing metal filling
3.4 Performing metal bending
3.5 Performing thread
3.6 Performing basic spray painting
3.7 Performing non fusion joints
3.8 Performing pipe joints
FORM TWO
1.0 Building simple electric circuits 1.1  Performing cold electrical joints
1.2 Performing hot electrical joints
1.3 Constructing resistive circuits
1.4 Constructing capacitive circuits
1.5 Constructing inductive circuits
1.6  Constructive RLC circuits
1.7 Measuring electric quantities
1.8 Testing electro-mechanical components
2.0 Building simple electronic circuits 2.1  Determining characteristic of active electronic devices
2.2 Building rectifier circuits
2.3 Performing measurement on simple low/high frequency circuits
2.4 Performing voltage measurements
3.0 Maintaining domestic Refrigeration systems | 3.1  Servicing domestic refrigerators
3.2 Servicing domestic freezers
3.3 Servicing liquid coolers
3.4 Repairing domestic refrigerators
3.5 Repairing domestic freezers
3.6  Repairing liquid coolers
FORM THREE
1.0 Maintaining refrigeration systems 1.1 Servicing commercial refrigerators
1.2 Servicing ice maker
1.3 Servicing absorption system refrigerators
1.4  Repairing commercial refrigerators
1.5  Repairing ice maker
1.6 Repairing absorption system refrigerators
2.0 Maintaining air conditioning systems 2.1  Servicing self-contained air conditioners
2.2 Servicing split unit air conditioners
2.3 Servicing car air conditioners
2.4 Repairing elf-contained air conditioners
2.5 Repairing split unit air conditioners
2.6 Repairing car air conditioners
3.0 Installing air conditioning systems 3.1 Installing self-contained air conditioners
3.2 Installing split unit air conditioners

4




Modules (Main Competence)

Units (Specific competences)

3.3 Installing cassette type air conditioners
4.0 Building advanced refrigeration systems 4.1 Installing control of AC machines
4.2 Installing compression system refrigerant control circuits

FORM FOUR

1.0 Design domestic refrigeration systems

11 Design and making domestic refrigerator
1.2 Design and making domestic freezers

13 Design and making ice making machine
14 Design and construct small cold room

15 Design and making liquid coolers

2.0 Maintaining industrial air conditioning and
refrigeration systems

2.1 Servicing cold rooms

2.2 Servicing chillers

2.3 Servicing central air conditioners
2.4 Repairing cold rooms

2.5 Repairing chillers

2.6 Repairing central cooling systems
2.7 Servicing compressor above 60 kW
2.8 Servicing receiver tank

2.9 Repairing receiver tank

3.0 Appling advanced material joining techniques

3.1 Performing arc welding
3.2 Performing resistance welding
3.3 Performing aluminium welding

4. 0 Managing safe working environment

4.1 Managing Hazards
4.2 Carrying out risk assessment
4.3 Managing environment

5.0 Managing preventive maintenance

5.1 Planning preventive maintenance
5.2 Supervising preventive maintenance

6.0 Installing commercial and industrial
refrigeration and air conditioning systems

6.1 Installing cold room
6.2 Installing chilling plants
6.3 Installing small central air conditioners

7.0 Manging workshop activities

7.1 Designing workshop layout

7.2 controlling tools and equipment
7.3 Estimating material and labour cost
7.4 Training subordinates

7.5 Preparing reports

7.6 Managing workshop business

6.0. The Roles of Teachers, Students, and Parents in Teaching and Learning

Good relationships between teachers, students and parents, or guardians is fundamental to

ensuring successful learning. This section outlines the roles of each participant in facilitating

effective teaching and learning of Refrigeration and Air conditioning

7.0. The teacher

The teacher is expected to:

(@)

and Air conditioning

Help the students to learn and develop the intended competences in Refrigeration




(b)

(©)

(d)
(€)
(f)

@)
(h)
(i)
()
(k)

0

Use teaching and learning approaches that will allow students with different needs

and abilities to:
(i) Develops the competences needed in the 21% Century; and
(if) Actively participate in the teaching and learning process.
Use students centered instructional strategies that make the students a center of
learning which allow them to think, reflect and search for information from various
sources;
Create a friendly teaching and learning environment;
Prepare and improvise teaching and learning resources;
Conduct formative assessment regularly by using tools and methods which assess
theory and practice;
Treat all the students according to their learning needs and abilities;
Protect the students from the risky environment while he or she is at school;
Keep track of the student’s daily progress;
Identify individual student’s needs and provide the proper intervention;
Involve parents/guardians and the society at large in the student’s learning process;
and

Integrate cross-cutting issues and ICT in the teaching and learning process.

8.0. The student

The student is expected to:

@ Develop the intended competences by participating actively in various learning

activities inside and outside the classroom; and

(b) Participate in the search for knowledge from various sources, including textbooks,

reference books and other publications in online libraries.

9.0. The parent/guardian

The Parents/Guardian is expected to:

(@) Monitor the child’s academic progress in school,

(b) Where possible, provide a child with the needed academic support;

(c) Provide a child with a safe and friendly home environment which is conducive for

learning;

(d) Keep track of a child’s progress in behaviour;

6



(e) Provide the child with any necessary materials required in the learning process; and
() Instil in a child a sense of commitment and positive value towards education and
work.

10.0. Teaching and Learning Methods

The teaching and learning methods are instrumental in developing students’s competences. This
Syllabus suggests teaching and learning methods for each activity which includes but not
limited to demonstration, practical/hands-on activities, observations, role play, simulation,
group works, peer teaching/learning, discussions, presentations, field visits, research, and
project works. However, a teacher is advised to plan and use other appropriate methods based
on the environment or context. All the teaching and learning methods should be integrated with
the everyday lives of students. The focus is expected to be on practical application and
developing cognitive, affective, and psychomotor skills through learner-centred methods.
Vocational teachers act as facilitators, incorporating both school base teaching and project work

supervision.

11.0. Teaching and Learning Resources

The process of teaching and learning requires different resources. In that regard, both a teacher
and student should work together to collect or improvise alternative resources available in the
school and home environment when needed. Teachers and students are expected to constantly
seek for information from various sources to effectively facilitate the teaching and learning

process. The list of approved textbooks and reference books shall be provided by the TIE.

12.0. Assessment

Assessment is important in teaching and learning of Refrigeration and Air conditioning. It is
divided into formative and summative assessments. Formative assessment informs both the
teacher and students on the progress of teaching and learning, and in making decisions on
improving the teaching and learning process. Teachers are therefore, expected to apply a
wide range of formative assessment methods which include but not limited to
demonstration, discussions, presentations, oral questions, experiments, observations,
practical assignments, and projects.

Summative assessment, on the other hand, will focus on determining students’s
achievement of learning. Teachers are expected to use a variety of summative assessments
including Form Two National Assessment, terminal examination, annual examination,

mock examination, and project. The scores obtained from these assessments will be used



as Continuous Assessment (CA). Therefore, the continuous assessments shall contribute
60% and the National Form IV Examination shall be 40% as indicated in Table 2.

9.1. Project work

Project work is a carefully planned and clearly defined task or problem that a student’s
undertake, either alone or in a group, to enhance and apply the skills and knowledge gained in
the classroom, workshop, kitchen, or laboratory. It is based on the principles of "Learning by
Doing" and "Learning by Living." In this context, the implementation of project work in
secondary schools’ vocational streams is essential. Projects in the vocational stream should be
conducted in the core subject (occupation). To ensure its success, the supervision and
assessment of students project work must be consistent with the established guidelines provided

by National Examinations Council of Tanzania (NECTA).

Table 2: Contribution of Continuous Assessment and National Examination in the final score

Assessment Category Weight (%) National
Examination

Form Two National Assessment (FTNA) 6.0

Form Three Terminal Examination 5.0

Form Three Annual Examination 5.0

Form Four Mock Examination 7.0

Project 7.0

Form Two Practical 10.0 40

Form Three Practical 10.0

Form Four Practical 10.0

Total 60

13.0. Number of Periods

The Refrigeration and Airconditioning Syllabus for Ordinary Secondary Education
Vocational Stream Form I-1V provides time estimates for teaching and learning each
specific competence. The estimates consider the complexity of the specific competences
and the learning activities. Eight (08) periods of 40 minutes each have been allocated per
week, whereby two (02) periods will be used for theory and 6 for practical sessions which
may require double periods (e.g., 80). Double periods will allow sufficient time for hands-

on activities.



14.0. Teaching and Learning Contents

The contents of the Syllabus are organised into a matrix with seven (07) columns which are
main competences, specific competences, learning activities, suggested teaching and
learning methods, assessment criteria which is dived into (process assessment,
products/service assessment and underpinning knowledge), suggested teaching and

learning resources and number of periods as presented in Table 3 to 6.



Table 3: Detailed contents for Form One

Form One

Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Learning Teaching and Process Product/Services | Knowledge assessment Suggested Periods per
Competence) Activities) Learning Methods Assessment Assessment Resources Unit
1.0 Maintaining 1.1 Maintaining (a) Performing Guest speaker: Operate Cleaned Knowledge evidence: The following
workshop tools, workshop safety | firefighting invite facilitator to firefighting | workshops Detailed knowledge of: | tools, equipment
equipment, and Safety describe on equipment conform to rules Method used: The and safety gear
fire classes, fire Identify and regulations student should explain are to be
extinguish and the types of fire different ways of available:
ways of fighting Identify the Performing firefighting e Goggles
with fire firefighting Principles: The student | ¢  Safety boots
Demonstration: equipment should explain the e Overall
Demonstrate to the principles related to: e Gloves
students how to Performing firefighting e  Helmet
perform Theories: The student P
firefighting and should explain: * :cI]rL?iE?nhetg':g
how to use o Differentclassesof | o =opweb 112
equipment fire brush
Practical work: e The use of fire
. e Brooms
Organise the alarm )
students into e Different * Dusthins
manageable firefighting * Mop
groups to perform appliances ° Tea_c hing aid
firefighting in your «  Workshop rulesand | Prolector
school/workplace regulations
e Personal protective
equipment
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Circumstantial
knowledge
Detailed knowledge
about:
Safety precautions to be
observed when working
(b) Performing | Discussion: Remove Cleaned Knowledge evidence:
safe keeping of | Guide the students cobwebs workshops Detailed knowledge of:
gas cylinder to discuss the Remove conform to rules Method used: The
ways of safe dust and regulations student should explain
keeping of gas Clean floor different ways of

cylinder

Demonstration:
Demonstrate to
the students how
to perform f safe

keeping of gas
cylinder and how
to use equipment

Practical work:
Organise the
students into
manageable
groups to perform
safe keeping of
gas cylinder in
your
school/workplace

performing safe keeping
of gas cylinder
Principles: The student
should explain the
principles related to:
performing safe keeping
of gas cylinder
Theories: The student
should explain:
o Different types of
gas cylinders
e The uses of gas

cylinder
e Different ways of
keeping gas
cylinders
e Personal protective
equipment
Circumstantial
knowledge

Detailed knowledge
about:

11




Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) c (ﬁ]peilfr:c ,&Liiavrir:img . Tﬁ?i%hn:\% e;r;dd E. Product/Services | Knowledge assessment :ugge?ted PerchJ)gistper
ompstence) ¢ €s) earning Viethods Assessment Assessment esources
Safety precautions to be
observed when working
Keeping gas cylinder
1.2 Maintaining (a) Maintaining | Discussion: Categorize Maintained tools | Knowledge evidence: The following
tools cutting tools Guide the students tools conform to Detailed knowledge of: | tools, equipment
to discuss the Properly manufacturer’s Method used: The and safety gear
ways of handle the specifications and | student should explain are to be
Maintaining cutting tools | workshop different ways of available:
cutting tools Identify guideline maintaining cutting tools | ¢  Stock and
faults at Principles: The student die
Demonstration: early stages should explain the e Hacksaws
Demonstrate to Sharpen principles related to e Tinsnip
the students how blunt tools maintaining cutting tools | ¢  Try square
to Maintain cutting Theories: The student e Spirit level
tools and how to should explain e Steel rule
use equipment o Types of e Hammer
maintenance e Vice )
Practical work: e Steps of sharpening 4
i . e  Overall
Organise the e  Types of greasing
i . o Gloves
students into e  Types of oiling
manageable . . e  Safety boots
g o Circumstantial
groups to Maintain knowledge ¢ Goggles
cutting tools in Detailed knowledge * Oilcan
your about safety precautions | ® Greasing
school/workplace to be observed when gun
greasing, oiling and
sharpening
(b) Maintaining | Discussion: Perform Maintained tools | Knowledge evidence: The following
laying tools Guide the students greasing conform to Detailed knowledge of: | tools, safety
to discuss the Perform manufacturer’s Method used: The gears, equipment
ways of oiling specifications student should explain

12




Assessment Criteria

Trainin
Module Title Unit Title Elements Suggested Requiremegnts/
(Main Competenc) | Gpecto ||| fsaming | | ooy | Provss | producusenies | Knowledgeasessmant | Sugeste
Assessment Assessment
Maintaining laying | ¢  Store tools different ways of are be available:
tools in a proper Maintain laying tools -
Demonstration: arrangement Principles: The student | ¢  Stock and
Demonstrate to should explain the die
the students how principles related to e Hacksaws
to Maintain laying maintaining laying tools | ¢  Tin snip
tools and how to Theories: The student o Trysquare
use equipment should explain: e Spirit level
Practical work: e Laying tools e Steel rule
Organise the e Types of greasing e Hammer
students into e Types of oiling e Vice
manageable Circumstantial e Overall
groups to Maintain knowledge
laying tools in Detailed knowledge * Gloves
your about safety precautions *  Safety boots
school/workplace to be observed when * Goggles
greasing, oiling and e Oilcan
sharpening * Greasing
gun
(c) Maintaining | Discussion: e Identify Maintained tools | Knowledge evidence: The following
measuring tools | Guide the students different conform to Detailed knowledge of: | tools, equipment
to discuss the types of manufacturer’s Method used: The and safety gear
ways of measuring specifications student should explain are to be
Maintaining tools different ways of available:
measuring tools e Understand maintaining tools e Stock and
Demonstration: application Principles: The student die
Demonstrate to of should explain the e Hacksaws
the students how measuring principles related to: e Tinsnip
to Maintain tools Maintaining measuring e Trysquare
measuring tools e Store tools tools e Spirit level
and_how to use in a proper Theories: The student e Steel rule
equipment arrangement should explain: e Hammer

Practical work:

Number of
Periods per
Unit

13




Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
Organise the e The meaning of e Vice
students into measuring tools e Overall
manageable e Typesof measuring | e Gloves
groups to Maintain tools e  Safety boots
measuring tools in Circumstantial e Goggles
yOUf knOWIedge ° O|| can
school/workplace Detailed knowledge o Greasing
about safety precautions gun
to be observed when
greasing, oiling and
sharpening
(d) Maintaining | Discussion: Different Maintained tools | Knowledge evidence: The following
hammering Guide the students hammering | conform to Detailed knowledge of: | tools, safety
tools to discuss ways of tools manufacturer’s Method used: The gears, equipment
maintaining Arrangemen | specifications student should explain are to be
hammering tools t of different ways of available: -
and their hammering maintaining hammering e Hammer
application tools tools e Vice
Demonstration: toolsin a Principles: The student | ¢  Qverall
Demonstrate to proper should explain the e Gloves
the students how arrangement principles related to e Safety boots
to Maintain maintaining hammering | , Goggles
hammering tools tools e Oil can

and to handle tools
and equipment
Practical work:
Organise the
students into
manageable
groups of students
to Maintain
hammering tools
in working place

Theories: The student

should explain:

e  Types of hammering

e  Application of
hammering

Circumstantial

knowledge

Detailed knowledge

about safety precautions

to be observed when

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
hammering tools
application
1.3 Maintain (a) Maintaining | Discussion: Detect faults | Maintained Knowledge evidence: The following
equipment and power operated | Guide the students at early equipment/machi | Detailed knowledge of: | tools, safety
machines machine in discussing the stage ne conforms to Method used: The gears and
definition of a Perform manufacturer’s student should explain equipment are to
power operated greasing specifications different ways of be available: -
machine and their Perform maintaining power e Electric
application oiling operated machine cutting
Demonstration: Sharpen Principles: The student machines
Demonstrate to blade/cuttin should explain principles | e«  Electric/man
the students how g tools related to power ual threading
to Maintain power Sharpen operated machine machines
operated machine cold chisel Theories: The student e  Electric/man
and to handle tools Clean and should explain: ual bending
and equipment store tools e Types of greasing machines
Practical work: Sharpen power operated e Electric/man
Organise the twist drill machines ual rolling 72
students into bits e  Viscosity of oil machines
manageable Circumstantial e Electric
groups to Maintain knowledge detailed welding
power operated Knowledge about safety machines
machine in precautions to be e Grooving
working place observed when greasing machine
or sharpening e  Grinding
machines
e Drilling
machines
e Shearing
machines
e  Pop-riveting
machines
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
e Goggles
e Grease gun
e Oilcan
o Gloves
e Overall and
safety boots
(b) Maintaining | Discussion: Sharpen Maintained Knowledge evidence: The following
manual Guide the students cold chisel equipment/machi | Detailed knowledge of: | tools, safety
machines to discuss the Perform ne conforms to Method used: The gears and
definition of greasing manufacturer’s student should explain equipment are to
manual machine Perform specifications different ways of be available: -
and their oiling maintaining manual e Electric
application Sharpen machines cutting
Demonstration: blade/cuttin Principles: The student machines
Demonstrate to g tools should explain principles | ¢  Electric/man
the students how Remove related to maintaining ual threading
to Maintain mushroom manual machines machines
manual machines Clean and Theories: The student e Electric/man
and to h_andle tools store tools should explain: ual bending
and equipment e Types of manual machines
Practical work: machines e Electric/man
Organise the e  Material used to ual rolling
students into maintain manual machines
manageable machines e  Electric
groups to Maintain e Viscosity of oil welding
manual machines Circumstantial machines
in working place knowledge detailed ¢ Grooving
knowledge about safety machine
precautions to be e Grinding
observed when greasing machines
or sharpening e Drilling
machines
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
e  Shearing
machines
e  Pop-riveting
machines
e Goggles
e Grease gun
e Oilcan
e Gloves
e Overall and
safety boots
1.5 Performing (a) Performing Interactive Identify The first aid Knowledge evidence: The following
first aid artificial simulation and types of offered conforms | Detailed knowledge of: | tools, safety
respiration animation: injuries to medical Method used: The gears and
Guide students Select specifications and | student should explain equipment are to
through an proper requirements different ways of be available: -
interactive methods of Performing artificial e  First aid Kit
simulation and treatment respiration e Light
animation to help Perform e Principles: The blanket
them visualize the artificial student should e Sterilizer
producers for respiration explain the e Overall
Performing principles related to | o  gafety 82
artificial forming artificial
P per 9 e boots
respiration _ respiration e Gloves
Demonstration: Theories: The student
. e  Cotton wool
Demonstrate to should explain: - e SmartTV
the students how e  Types of artificial -
o e  White board
to Perform respiration 3
artificial e Steps of artificial *  Power point
respiration and to respiration ® Internet

handle tools and
equipment
Practical work:

e The use of
accessories in a first
aid kit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Organise the Circumstantial
students into knowledge
manageable Detailed knowledge
groups to Perform about:
artificial Safety precautions to be
respiration in observed while
working place performing artificial
respiration
(b) Performing | Discussion: Identify The first aid Knowledge evidence: The following
first aid to Guide the students types of offered conforms | Detailed knowledge of: | tools, safety
minor wounds to discuss the injuries to medical Method used: The gears and
and scratches definition of first Select specifications and | student should explain equipment are to
aid to minor proper requirements different ways of be available: -
wounds and methods of providing first aid to e First aid Kit
scratches and their treatment minor wounds and e Light
application Perform scratches blanket
Demonstration: first aid Principles: The student | ¢  Sterilizer
Demonstrate to Sterilize should explain principles | ¢  Qverall
the students how first aid related to: - first aid to o Safety
to provide first aid tools minor wounds and e boots
to minor wounds Store first scratches e Gloves
and scratches aid kit Bandaging e  Cotton wool

machines and to
handle tools and
equipment
Practical work:
Organise the
students into
manageable
groups to provide
first aid to minor
wounds and

e  Providing first aid

Theories: The student

should explain: -

e Different types of
wounds

e Different types of
accidents

e Rescue a person

with electric shock
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
scratches in e The use of
working place accessories in a first
aid kit
Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
to be observed while
offering first aid
e Firefighting
techniques
e Environmental
requirement
2.0 Performing 2.1 Performing (a) Maintaining | Brainstorm: Select safety | Maintained safety | Knowledge evidence: The following
preventive preventive Workshop Guide the students gears gears functions as | Detailed Knowledge of: | tools, safety
maintenance of tools & | maintenance of safety gears to define Inspect per Method used: gears and
equipment electrical tools Workshop safety safety gears | manufacturer’s The student should equipment are to
gears and Identify dirt | specifications explain different ways of | be available: -
scratches and their and grime maintaining workshop e hand tools
application Perform safety gears e Maintenance
Demonstration: repairs Principles: The student schedule
Use video to Safely should explain principles chart
demonstrate to the Observe related to maintaining e Blower 57
students how to safety Workshop safety gears e Safety clear
maintaining precautions Theories: The student glasses
Workshop safety Clean should explain: e Gloves
gears and to safety gears e The meaning of e Over Coat
hanQIe tools and Store safety workshop e White board
equipment gears o Differenttypesof |, poyer point
Practical work: safety gears
Organise the *  Internet
e SmartTV

students into
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
manageable e How to replace the
groups to safety gears
maintaining e Proper way of
Workshop safety maintaining safety
gears in working gears
place Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
to be observed while
maintaining
workshop safety
gears
e Safe handling of
safety gears
(b) Maintaining | Discussion: Select tools | Maintained Knowledge evidence: The following
electrical hand Guide the students Interpret equipment/machi | Detailed Knowledge of: | tools, safety
tools to discuss maintenance | ne functions as Method used: gears and
definition of schedule per The student should equipment are to
electrical hand chart manufacturer’s explain different ways of | be available: -
tools and their Identify specifications maintaining electrical e Maintenance
application faults hand tools schedule
Demonstration: Observe Principles: The student chart
Guide students to safety should explain principles | ¢  Waste bin
use video to show precautions related to maintaining e Blower
students how to Clean tools, electrical tools e Spritcan
maintaining equipment, Theories: The student o Safety clear
electrical hand machine and should explain: glasses
tools and to handle workplace e Electrical hand tools | 4  Gloves

tools and
equipment

e QOver Coat
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Practical work: e Store tools e Importance of
Organise the and maintenance
students into equipment schedule
manageable e  Preparation of
groups in warning tags
maintaining
electrical hand Circumstantial
tools in working knowledge
place Detailed knowledge
about:
e  Safety precautions
to be observed while
maintaining
electrical hand tool
(c) Maintain | Discussion: e Selecttools | Maintained Knowledge evidence: The following
ing Guide the students | e Interpret equipment/machi | Detailed Knowledge of: | tools, safety
measuri | to discuss maintenance | ne functions as Method used: gears and
ng tools | definition of schedule per The student should equipment are to
measuring tools chart manufacturer’s explain different ways of | be available: -
and their e Identify specifications maintaining measuring e Assorted
application faults tools power
Demonstration: e Observe Principles: The student operated
Demonstrate to safety should explain principles hand tools
the students how precautions related to maintaining e Assorted
to maintaining e  Clean tools, measuring tools automatic
measuring tools equipment, Theories: The student tool kits
and to handle tools machine and should explain: e Maintenance
and equipment workplace e The concept of schedule
Practical work: e Store tools measuring tools chart
Organise the and e Importance of e Waste bin
students into equipment maintenance e Blower
manageable schedule e Spritcan
groups to
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) c (ﬁ]peilfr:c ,&Liiavrir:img . Tﬁ?i%hn:\% e;r;dd E. Product/Services | Knowledge assessment :ugge?ted PerchJ)gistper
ompstence) ¢ €s) earning Viethods Assessment Assessment esources
measuring tools in e Preparation of e  Safety clear
working place warning tags glasses
Circumstantial e Gloves
knowledge e Over Coat
Detailed knowledge
about:
Safety precautions to be
observed while
maintaining
equipment/machines
2.2 Performing (a) Maintaining | Discussion: Select tools, | Maintained Knowledge evidence: The following
preventive passive Guide the students equipment equipment Detailed Knowledge of: | tools, equipment
maintenance of equipment to discuss and safety conform to Method used: and safety gears,
electrical definition of gears manufacturer’s The student should are to be
equipment’s passive equipment Categorize specifications explain different ways of | available: -
and their equipment maintaining passive e  Store room
application Identify equipment e Tool racks
Demonstration: equipment Principles: The student | ¢  Cabinets
Use video to faults should explain the e Toolboxes
demonstrate to the Rectify principles of: e Tool shelves
students how to faulty e maintaining passive | o  \work bench
Maintaining equipment equipment e Vice 56
passive equipment Observe Theories: The student e Spritcan
and to handle tools safe should explain:
; ty e Over-coat
and equipment precautions e the concept of
! . . . e Gloves
Practical work: Clean tools passive equipment
Organise the . e  Safety clear
g and e Types of passives
students into - - glasses
equipment e  equipment ;
Store tools e Application of every .
groups to . : e Power point
Maintaini and equipment in the e Internet
aintaining : worksho
passive equipment equipment P e SmartTV

in working place
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Module Title
(Main Competence)

Unit Title
(Specific
Competence)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services
Assessment

Knowledge assessment

Training
Requirements/
Suggested
Resources

Number of
Periods per
Unit

Circumstantial
knowledge

Detailed knowledge
about:

Safety precautions
to be observed while
maintaining tools
Waste disposal
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
(b) Maintaining | Brainstorm: Select tools, | Maintained Knowledge evidence: This
active Guide the students equipment equipment Detailed Knowledge of: | element/activity
equipment to define active and safety conform to Method used: can be achieved
equipment and gears manufacturer’s The student should at a workplace or
their application Categorize specifications explain different ways of | training
Demonstration: equipment maintaining equipment institution
Use video to Identify Principles: The student | The following
demonstrate to the equipment should explain the tools, equipment
students how to faults principles of: and safety gear
maintaining active Rectify e Passive equipment | are to be
equipment and to faulty e Active equipment available:
handle tools and equipment Theories: The student e Store room
equipment Observe should explain on howto | ¢  Tool racks
Practical work: safety Maintaining active o  Cabinets
Organise the precautions equipment e Toolboxes
students into Clean tools Circumstantial e Store ledgers
manageable and knowledge e Vice
gro_ups_tq . equipment Detailed kI’IOWledge ° Sprlt can
maintaining active Store tools about: e Over-coat
| o |+ g
equipment ¢ 0DSEIVEA WIIIE 1§ safety clear
maintaining tools glasses
e  Waste disposal e White board
e  Power point
e Internet
e SmartTV
2.3 Maintaining (a) Maintaining | Brainstorm: Interpret All maintained Knowledge evidence: The following
machine power machines | Guide the students machine machines and Detailed knowledge of: | tools, equipment
in defining manual equipment Method used: The and safety gear
measuring tools Prepare maintained student should explain are to be 55
and their maintenance | conform to different ways of available:
application schedule
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Demonstration: Detect manufacture maintaining e Powered
Demonstrate to machine specifications machine/equipment machine
the students how faults Principles: The student | ¢  Mechanical
to maintaining Perform should explain the machine
measuring tools oiling principle of performing e Air
and to handle tools Grease maintenance to machines compressor
and equipment machine Theories: The student e Lubricating
Practical work: Sharpen should explain: equipment
Organise the cutting tools e Parts of machines and
students into Perform their maintenance
manageable greasing o Types of maintenance
groups to Clean in each machine part
measuring tools in working e The role of lubricants
working place place in machines
Circumstantial
Dusting off knowledge
machines Detailed knowledge
about:
o Safety aspect related
to machine
maintenance
e Environmental issues
(b) Maintaining | Brainstorm: Interpret All maintained Knowledge evidence: The following
manual Guide the students machine machines and Detailed knowledge of: | tools, safety
machines to define manual equipment Method used: The gears, equipment
measuring tools Prepare maintained student should explain and are to be
and their maintenance | conform to different ways of available: -
application schedule manufacture maintaining e Powered
Demonstration: Detect specifications machine/equipment machine
Demonstrate to machine Principles: The student | ¢  Mechanical
the students how faults should explain the machine

to maintaining
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ | Number of
WO | ) | At | Lo rinocs | 10 | Mo | iovkdgsseonert | )| P
Assessment Assessment
measuring tools Perform principle of performing e Air
and to handle tools oiling maintenance to machines compressor
and equipment Grease Theories: The student e Lubricating
Practical work: machine should explain: equipment
Organise the Sharpen e Parts of machines and
students into cutting tools their maintenance
manageable Perform ¢ Types of maintenance
groups to greasing in each machine part
measuring tools in Clean
working place working e The role of lubricants
place in machines
Circumstantial
Dusting off knowledge
machines Detailed knowledge
about:
o Safety aspect related
to machine
maintenance
e Environmental issues
3.0 Performing bench | 3.1 Performing (a) Cutting flat | Brainstorm: Interpret Cut pieces of Knowledge evidence: The following
work cutting bars Guide the students drawings material conform | Detailed knowledge of: | tools, safety
in defining flat Select to technical Method used: The gears and
bars and their proper specifications student should explain equipment are to
application materials how to cut work pieces be available:
Demonstration: Mark out in different shapes e  Steel rule
Demonstrate to the work Principles: The student | ¢  Scriber 91
the students metal piece should explain the e T-Square
cutting techniques Cut pieces principals involved in: e Divider
using tools like to the e Taking e Mallet
hacksaws, files, or required measurements o Ball pein
power tpqls, shapes and e Marking work piece hammer
emphasizing sizes e Cutting process e Anvil
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
safety and e Check for Theories: The student Chisels
precision accuracy should explain: Hand shear
Hands-On e Clean tools, « Different types of Shearing
workshops work piece materials and their machine
Hands-on and properties Centre
activities allow workplace e Explain application punch
studentstoapply | e  Store tools of different Goggles
knowledge and and materials Gloves
build confidence equipment e  Proper use of Safety boots
o safely cutting tools and Overall
Gamified equipment Hacksaw
Learning Circumstantial
Power
Create challenges knowledge hack
to the students, Detailed knowledge acksaw
such as cutting a about:
spegifi_c shape or e Safety precautions
achieving the when performing
smoothest edge cutting process
within a time limit e  Safe handling of
. working tools and
Practl_cal work: equipment
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a
simple tool or
decorative object
(b) Cuting metal | Brainstorm: e Interpret Cut pieces of Knowledge evidence: The following
sheets drawings material conform | Detailed knowledge of: | tools, safety
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
Guide the students Select to technical Method used: The gears and
to define flat bars proper specifications student should explain equipment are to
and their materials how to cut work pieces be available:
application Mark out in different shapes e Steel rule
Demonstration: the work Principles: The student | e  Scriber
Demonstrate to piece should explain the e T-Square
the students metal Cut pieces principals involved in: e Divider
cutting to the e Taking e  Mallet
techniques using required measurements e Ball pein
tools like shapes and Marking work piece hammer
hacksaws, files, sizes e  Cutting process e Anvil
or power tools, Check for Theories: The student e Chisels
emphasizing accuracy should_ explain: e Hand shear
safety and Clean t_ools, o lefer_ent types of e  Shearing
precision work piece materla_ls and their machine
and properties e Centre
workplace e Explain application
Hands-On Store tools of different punch
workshops and materials * Goggles
Hands-on . e Gloves
activities allow equipment * Proper use of e  Safety boots
safely cutting tools and
students to apply equipment e Overall
e Ciramsanta |+ Hodean
knowledge * Power
hacksaw

Gamified
Learning

Create challenges
to the students,
such as cutting a
specific shape or
achieving the
smoothest edge

Detailed knowledge

about:

e Safety precautions
when performing
cutting process

e Safe handling of
working tools and
equipment

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
within a time
limit
Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting,
such as crafting a
simple tool or
decorative object
(c) Cuting Brainstorm: Interpret Cut pieces of Knowledge evidence: The following
round bars Guide the students drawings material conform | Detailed knowledge of: | tools, safety
to define flat bars Select to technical Method used: The gears and
and their proper specifications student should explain equipment are to
application materials how to cut work pieces be available:
Demonstration: Mark out in different shapes e Steel rule
Demonstrate to the work Principles: The student | ¢  Scriber
the students metal piece should explain the e T-Square
cutting Cut pieces principals involved in: e Divider
techniques using to the e Taking e Mallet
tools like required measurements o Ball pen
hacksaws, files, shapes and e Marking work piece hammer
or power tools, sizes . Cgtting process e Anvil
emphasizing Check for Theories: The.student e Chisels
safety and accuracy should_ explain: e Hand shear
precision Clean tools, *  Differenttypes of e Shearing
work piece materla_ls and their machine
Hands-On \e;\;]c;jrkplace properties e Centre
workshops punch
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
Hands-on Store tools e Explain application | e Goggles
activities allow and of different e Gloves
students to apply equipment materials e Safety boots
knowledge and safely e  Proper use of e Overall
build confidence cutting tools and e Hacksaw
N equipment e Power
Gamified Circumstantial hacksaw
Learning knowledge
Create challenges Detailed knowledge
to the students, about:
such as cutting a o  Safety precautions
specific shape or when performing
achieving the cutting process
smoothest edge Safe handling of
within a time limit working tools and
Practical work: equipment
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a
simple tool or
decorative object
(d) Cuting Brainstorm: Interpret Cut pieces of Knowledge evidence: The following
hollow material | Guide the students drawings material conform | Detailed knowledge of: | tools, safety
in defining flat Select to technical Method used: The gears and
bars and their proper specifications student should explain equipment are to
application materials how to cut work pieces be available:
Demonstration: in different shapes e  Steel rule
Demonstrate to e  Scriber

the students metal

Number of
Periods per
Unit

30




Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
cutting Mark out Principles: The student | e T-Square
techniques using the should explain the e Divider
tools like workpiece prlnC|pIe_s involved in: e Mallet
hacksaws, files, Cut pieces e Taking e Ballpen
or power tools, to the measurements hammer
emphasizing required e Marking work piece | ¢  Anvil
safety and shapes and e  Cutting process e Chisels
Y sizes Theories: The student e Hand shear
precision Check for are explain: e  Shearing
accuracy e Different types of machine
Han‘flsr;On Clean tools, materials and their e Centre
WOrKSnops work piece properties h
Hands-on . o punc
activities allow and * Explainapplication |  Goggles
students to apply workplace of different e Gloves
knowledge and Stc(;re tools materials e  Safety boots
build confidence and *  Properuse of e Overall
equipment cutting tools and
- safely equipment e Hacksaw
Gamified Ci ial e Power
Learning ircumstantia hacksaw
knowledge

Create challenges
to the students,
such as cutting a
specific shape or
achieving the
smoothest edge
within a time limit
Practical work:
Organise the
students into
manageable
groups and assign
activity requiring

Detailed knowledge

about:

e  Safety precautions
when performing
cutting process

e Safe handling of
working tools and
equipment

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
metal cutting,
such as crafting a
simple tool or
decorative object
3.2 Perform (a) Carrying out | Brainstorm: Select The materials Knowledge evidence: The following
drilling drilling Guide the students proper tools | drilled conform to | Detailed knowledge of: | tools, safety
to define flat bars and specifications Method used: The gears and
and their materials student should explain: equipment are to
application Interpret e The process of be available:
Demonstration: drawings drilling different ¢ Hand
Demonstrate to Mark the sizes of holes drilling
the students metal material e How to perform machine
cutting techniques Cut to size reaming on adrilled | ¢ Centre
using tools I_ike the material hole punch
hacksaws, files, or Locate the e How to calculate e Hammer
power t(_)o_ls, centre drilling speeds (Ball peen
emphasizing Drill the Principles: The student hammer)
safety and hole should explain the e Scriber
precision Perform principles involved in: e Steel rule 4
reaming to e Drilling a hole e Trysquare
Hands-On the correct e Power
workshops size o  Selection of drilling supply
ch?in\?ifi-:snallow Clean tools speed on the e Drill bits of
students to apply and the m{ach_me different
knowledge and machine Theories: The.student sizes
build confidence Store tools should explain: e Bench
in proper *  The procedures of drilling
Gamified storage drilling a hole machine and
Learning ° The use F)f coolants accessories
Create challenges in a drilling process | o Bench
to the students, ”!aCh'”e
vice
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
such as cutting a e Materials used to e Hacksaw
specific shape or manufacture drill e  Wire brush
achieving the bits e Calculator
smoothest edge Circumstantial e Safety
within a time limit knowledge goggles
Practical work: Detailed knowledge e Gloves
Organise the about: e Safety boots
students into e  Safety precautions e Overalls
manageable when using tools e Reamers
groups and assign and drilling
activity requiring machines
metal cutting, such e Safe handling and
as crafting a disposal of metal
simple tool or chips
decorative object
(b) Carrying out | Brainstorm: Select The materials Knowledge evidence: This
reaming Guide the students proper tools | drilled conform to | Detailed knowledge of: | element/activity

to define flat bars

and

specifications

Method used: The

can be achieved

and their materials student should explain: at workplace or
application Interpret e How to perform training
Demonstration: drawings reaming on adrilled | institution
Demonstrate to Mark the hole The following
the students metal material e How to calculate tools, safety
cutting techniques Cut to size drilling speeds gears and
using tools like the material Principles: The student | equipment are to
hacksaws, files, or Locate the should explain the be available:
power tools, centre principles involved in: e Hand
emphasizing Perform e Drilling a hole drilling
safet_y_and reaming to machine
precision the correct e Selection of drilling | Centre
size speed on the punch
Hands-On machine
workshops
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
Mai Competscs) | Speific | (Leaming || Techngd | s | erSenies | Knowldgessesment | SUggesed ) Perlodeer
Assessment Assessment
Hands-on e Clean tools Theories: The student e Hammer
activities allow and the should explain: (Ball peen
students to apply machine e The procedures of hammer)
knowledge and e Store tools drilling a hole e Scriber
build confidence in proper e Theuseof coolants | e  Steel rule
storage inadrilling process | e  Try square
Gamified e Materials used to e Power
Learning manufacture drill supply
Create challenges bits e  Drill bits of
to the students, Circumstantial different
such as cutting a knowledge sizes
specific shape or Detailed knowledge e Bench
achieving the about: drilling
smoothest edge e  Safety precautions machine and
within a time limit when using tools accessories
_ _ and drilling e Bench
(F;ractl_calt\;]vork. machines machine
rgani ; .
suents o " dsposotmenl |4 e
manageable chips * Hqc Saw
groups and assign *  Wire brush
activity requiring ¢ Calculator
metal cutting, such o Safety
as crafting a goggles
simple tool or * Gloves
decorative object e  Safety boots
e Overalls
e Reamers
3.3 Performing (a) File flat Brainstorm: e Interpret Filed Knowledge evidence: The following
filing materials Guide the students drawings pieces/surfaces Detailed knowledge of: | tools, safety 77
to define flat bars e Take conform to gears and
measuremen
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
and their ts and technical Method used: The equipment are to
application marking specifications student should explain be available:
Demonstration: File pieces how to: * Filecard
Demonstrate to to the e  Mark the work e Benchvice
the gtudents metal required e  File work piece in e Trysquare
cutting techniques shapes and different sizes and e Steel rule
using tools like sizes shapes e Centre
hacksaws, files, or Grind pieces Principles: The student punch
power tools, to required should explain the e Scriber
emphasizing shapes and principals involved in: e Drill bits of
safety and sizes e Taking different
precision Check for measurements sizes
accuracy e Marking work piece | ¢  Gloves
Hanssr;on Clean tools,  Filingand grinding | o  Safety boots
workshops work piece work piece e Overall
Hands-on and Theories: The student e Safet
activities allow workplace should: |y
. oggles
students to apply Store tools e Identify different 2099
knowledge and i * Grinder
¢ : and types of materials e Divider
build confidence equipment and their properties
. D e Hacksaw
Gamified safely e Explain applications
Laml e of different
Cea"tnmr? ' materials
reate challenges e Describe proper use
to the students, of files and
such as cutting a equipment

specific shape or
achieving the
smoothest edge
within a time limit

Practical work:

e  List materials used
to manufacture files

e Explain different
types of files and
their uses
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Organise the Circumstantial
students into knowledge
manageable Detailed knowledge
groups and assign about:
activity requiring e Safety precautions
metal cutting, such pertaining to filing
as crafting a e  Safe handling of
simple tool or working tools and
decorative object equipment
(b) File corner Brainstorm: Interpret Filed Knowledge evidence: The following
materials Guide the students drawings pieces/surfaces Detailed knowledge of: | tools, safety
to define flat bars Take conform to Method used: The gears and
and their measuremen | technical student should explain equipment are to
application ts and specifications how to: be available:
Demonstration: marking e  Mark the work e Filecard
Demonstrate to File pieces e File work piece in e Bench vice
the students on to the different sizes and e Trysquare
metal cutting required shapes e Steel rule
techniques using shapes and Principles: The student | ¢  Centre
tools like sizes should explain the punch
hacksaws, files, or Grind pieces principals involved in: e Scriber
power tools, to required e Taking e Drill bits of
emphasizing shapes and measurements different
safety and sizes e Marking work piece sizes
precision Check for e Filingand grinding | e« Gloves
accuracy work piece .
Hands-On Clean tools, Theories: The student . gf:rt;/”b 00
workshops work piece should:
Hands-on - o  Safety
L and o Identify different i
activities allow workplace types of materials g09ges
students to apply P a):]% their ; *  Grinder
properties | . pivider
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
knowledge and Store tools e Explain applications | ¢ Hacksaw
build confidence and of different
equipment materials
Gamified safely e Describe proper use
Learning of files and
Create challenges equipment
to the students, e List materials used
such as cutting a to manufacture files
specific shape or e Explain different
achieving the types of files and
smoothest edge their uses
within a time limit Circumstantial
Practical work: knowledge
Organise the Detailed knowledge
students into about:
manageable e Safety precautions
groups and assign pertaining to filing
activity requiring e Safe handling of
metal cutting, such working tools and
as crafting a equipment
simple tool or
decorative object
(c) File hollow | Brainstorm: Interpret Filed Knowledge evidence: The following
materials Guide the students drawings pieces/surfaces Detailed knowledge of: | tools, safety
to define flat bars Take conform to Method used: The gears and
and their measuremen | technical student should explain equipment are to
application ts and specifications how to: be available:
Demonstration: marking e Mark the work e Filecard
Demonstrate to File pieces e File work piece in e Bench vice
the students metal to the different sizes and e  Trysquare
cutting techniques required shapes e Steel rule
using tools like shapes and
hacksaws, files, or sizes

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
power tools, Grind pieces Principles: The student Centre
emphasizing to required should explain the punch
safety and shapes and principals involved in: Scriber
precision sizes e Taking Drill bits of
Check for measurements different
Hands-On accuracy e Marking work piece sizes
workshops Clean tools, e Filing and grinding Gloves
Hands-on work piece work piece Safety boots
activities allow and Theories: The student Overall
students to apply workplace should: Safety
knpwledgg and Store tools e Identify different goggles
build confidence and types of materials Grinder
o equipment and their properties i
Gamified safely e  Explain applications 3;\3?:;\,\,
Learning of different

Create challenges
to the students,
such as cutting a
specific shape or
achieving the
smoothest edge
within a time limit

Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a
simple tool or
decorative object

materials

e Describe proper use
of files and
equipment

e List materials used
to manufacture files

e Explain different
types of files and
their uses

Circumstantial

knowledge

Detailed knowledge

about:

e Safety precautions
pertaining to filing

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) c (ﬁ]peilfr:c ,&Liiavrir:img . Tﬁ?i%hn:\% e;r;dd E. Product/Services | Knowledge assessment :ugge?ted
ompstence) ¢ €s) earning Viethods Assessment Assessment esources
e Safe handling of
working tools and
equipment
(d) File round Brainstorm: Interpret Filed Knowledge evidence: The following
materials Guide the students drawings pieces/surfaces Detailed knowledge of: | tools, safety
to define flat bars Take conform to Method used: The gears and
and their measuremen | technical student should explain equipment are to
application ts and specifications how to: be available:
) marking e Mark the work e Filecard
Demonstration: File pieces e File work piece in e Bench vice
Demonstrate to to the different sizes and e Trysquare
the §tudents metal required shapes e Steel rule
cutting techniques shapes and Principles: The student | ¢  Centre
using tools like sizes should explain the punch
hacksaws, files, or Grind pieces principals involved in: e Scriber
power tools, to required e Taking e Drill bits of
emphasizing shapes and measurements different
safety and sizes e Marking work piece sizes
precision Check for e Filingandgrinding |e Gloves
accuracy work piece e  Safety boots
Hands-On Clean tools, Theories: The student | o Overall
workshops work piece should:
Hands-on e o o  Safety
o and e ldentify different oaales
activities allow : 9099
workplace types of materials
students to apply : : *  Grinder
Store tools and their properties L
knowledge and : - e Divider
build confid and e Explain applications | | Hacksaw
utld confidence equipment of different
Gamified safely materl_abls
Learning o Des_crl e proper use
of files and
Create challenges .
equipment

to the students,
such as cutting a

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
specific shape or e List materials used
achieving the to manufacture files
smoothest edge e Explain different
within a time limit types of files and
their uses

Practical work: Circumstantial
Organise the knowledge
students into Detailed knowledge
manageable about:
groups and assign e Safety precautions
activity requiring pertaining to filing
metal cgtting, such e Safe handling of
as crafting a working tools and
simple tool or equipment
decorative object

3.4 Performing (a) Bending flat | Hands-On Interpret Work piece bent | Knowledge evidence: The following

bending materials Experiments and given conforms to given | Detailed knowledge of: | tools, safety
Demonstrations: drawing technical Method used: The gears and
Provide students Select the specifications student should explain equipment are to
with different required how to bend a work be available:
materials (e.g., work piece piece e Work bench
metal wires, Prepare Principles: The student | ¢  Bench vice
plastic rulers, required should explain the e Trysquare
wooden sticks) to tools and principles of: e Vernier 127
test their bending equipment e Holding the work calliper
properties for bending piece e Steel rule

Mark the e Bending process e Hacksaw

Problem-Solving work piece e Making allowances | o [evel
Tasks and according to for bending protractor
Challenges: the technical Theories: The student e Spring
Present real-world drawing should explain: divider
problems, such as e Scriber

designing a
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
bendable yet Clamp the e Types of machines Centre
strong product work piece and equipment used punch
on the for bending Hammer

Field visits and bench vice e Calculations Radius
expert talk_s: Bend the required gauges
Visit factories, work piece e Uses of various Leather
workshops, or according to bending tools and gloves
construction sites given equipment Overall
to observe bending technical e How to read Safety boots
processes (e.g., specificatio measuring tools Safety
bending steel rods ns Circumstantial glasses
or sheets). Clean the knowledge Bending

_ workplace Detailed knowledge spring
Interactive class and work about: i

. : [ : Pipe bender

discussions Use piece e Safety precautions
thought-provoking Store tools, while bending
questions like: equipment e Firstaid
Why do some and the requirements
materials break work piece e Environmental

when bent while
others don’t? or
how can bending
properties be
useful in design?
Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a

requirements
Firefighting
techniques
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Mai Competene) | Gpecto || foaming | | ey | Prowss | produuenes | Knowledgeasessment | Suggested | Perccper
Assessment Assessment
simple tool or
decorative object
(b) Bending Hands-On Work piece bent | Knowledge evidence: The following
hollow Experiments and Interpret conforms to given | Detailed knowledge of: | tools, safety
materials Demonstrations: given technical Method used: The gears and
Provide students drawing specifications student should explain equipment are to
with different Select the how to bend a work be available:
materials (e.g., required piece e Work bench
metal wires, work piece Principles: The student | ¢  Bench vice
plastic rulers, Prepare should explain the e Trysquare
wooden sticks) to required principles of: e Vernier
test their bending tools and e Holding the work calliper
properties _ equipment piece e Steel rule
Problem-Solving for bending e Bending process e Hacksaw
Tasks and Mark the e Making allowances | o [ evel
Challenges: work piece for bending protractor
Present real-world according to Theories: The student e Spring
proplems, such as the technical should explain: divider
g:?]g;t:lnegyae t ((j:rlawing e Typesofmachines |, geriber
amp the and equipmentused | ,  Gentre
strong product work piece for bending punch
[ ]
Field visits and ggﬁsﬁ vice E;ZIS;JrLa;IOHS * :a(r;mer
expert talk_S: Bend the e  Uses of various * :u ";2
Visit factories, work piece bending tools and gL ?h
Workshops, or according to equipment * Iea o
construction sites given e How to read gloves
to observe bending technical measuring tools e Overall
processes (e.9., specificatio Circumstantial e Safety boots
bending steel rods ns knowledge o  Safety
or sheets). Clean the Detailed knowledge glasse_s
workplace about: *  Bending
spring
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Interactive class and work e  Safety precautions e  Pipe bender
discussions Use piece while bending
thought-provoking Store tools, e Firstaid
questions like: equipment requirements
Why do some and the e Environmental
materials break work piece requirements
when bent while e Firefighting
others don’t? or techniques
how can bending
properties be
useful in design?
Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a
simple tool or
decorative object
(c) Bending Hands-On Interpret Work piece bent Knowledge evidence: The following
round materials | Experiments and given conforms to given | Detailed knowledge of: | tools, equipment
Demonstrations: drawing technical Method used: The and safety gear
Provide students Select the specifications student should explain are to be
with different required how to bend a work available:
materials (e.g., work piece piece e Work bench
metal wires, Prepare Principles: The student | ¢  Bench vice
plastic rulers, required should explain the e Trysquare
wooden sticks) to tools and principles of: e \ernier
test their bending equipment e Holding the work calliper
properties for bending piece
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
Mark the e Bending process Steel rule
Problem-Solving work piece e Making allowances Hacksaw
Tasks and according to for bending Level
Challenges: the technical Theories: The student protractor
Present real-world drawing should explain: Spring
problems, such as Clamp the e Types of machines divider
designing a work piece and equipment used Scriber
bendable yet on the for bending Centre
strong product bench vice e Calculations punch
Bend the required Hammer
Field visits and work piece e  Uses of various Radius
expert talks: according to bending tools and gauges
Visit factories, given equipment Leather
workshops, or technical e How to read gloves
construction sites specificatio measuring tools Overall
to observe ns Circumstantial Safety boots
bending Clean the knowledge Safety
processes (e.g., W%rkplaﬁe Detailed knowledge glasses
bending steel a?e C:vor about: _ Bending
rods or sheets). gt *  Safety precautions spring
Interactive class ore tools, while bending Pipe bender
: . equipment e Firstaid
gn-p g work piece e  Environmental

questions like:
Why do some
materials break
when bent while
others don’t? or
how can bending
properties be
useful in design?

requirements
Firefighting
techniques

Number of
Periods per
Unit

44




Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting, such
as crafting a
simple tool or
decorative object
(d) Bending Hands-On Interpret Work piece bent Knowledge evidence: The following
sheet metal Experiments and given conforms to given | Detailed knowledge of: | tools, equipment
Demonstrations: drawing technical Method used: The and safety gear
Provide students Select the specifications student should explain are to be
with different required how to bend a work available:
materials (e.g., work piece piece e Work bench
metal wires, Prepare Principles: The student | ¢  Bench vice
plastic rulers, required should explain the e Trysquare
wooden sticks) to tools and principles of: e \ernier
test their bending equipment e Holding the work calliper
properties for bending piece e Steel rule
Mark the e Bending process e Hacksaw
Problem-Solving work piece e Making allowances | o |evel
Tasks and according to for bending protractor
Challenges: the technical Theories: The student o« Spring
Present real-world drawing should explain: divider
problems, such as Clamp the e Typesofmachines |, scriber
designing a work piece and equipment used
bendable yet P i * Centre
on the for bending
strong product bench vice e Calculations punch
. e Hammer
Bend the required e Radius
work piece gauges
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
Field visits and according to e  Uses of various Leather
expert talks: given bending tools and gloves
Visit factories, technical equipment Overall
workshops, or specificatio e How to read Safety boots
construction sites ns measuring tools Safety
to observe Clean the Circumstantial glasses
bending processes workplace knowledge Bending
(e.g., bending steel and work Detailed knowledge spring
rods or sheets). piece about: Pipe bender
Store tools, e Safety precautions
Interactive class equipment while bending
discussions Use and the o Firstaid
thought-provoking work piece requirements

questions like:
Why do some
materials break
when bent while
others don’t? or
how can bending
properties be
useful in design?

Practical work:
Organise the
students into
manageable
groups and assign
activity requiring
metal cutting,
such as crafting a
simple tool or
decorative object

Environmental
requirements
Firefighting
techniques

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(ain Competerce) | Gpacifo | (Ceaming || Teschnogmd | Prowss | produysoniss | Knowedgeasassmant | SUggeted | Poris pr
P g Assessment Assessment €sources
3.5 Performing (a) Making Hands-On Identify Threads made Knowledge evidence: The following
threading external thread | Practice: tools, conform to the Detailed knowledge of: | tools, equipment
Provide students equipment | given Method used: The and safety gear
with threading and material | specifications student should explain are to be
tools let them required how to make manual available:
practice creating Interpret the threads e Work bench
external threads technical Principles: The student | ¢  Drilling
) drawing should explain the machine
nder teacher’s o ) .
uuid;nce Clamp the pr|n0|ples_ of: e Bench vice
%emonstration' work piece o H_oldlng the work e \ernier
Demonstrate to on a bench prece _ calliper
the students how vice e Thread cutting o Steel rule
to make external Perform * Sequencingthetaps | e  Set of screw
thread cutting of e Making allowances driver
and to handle tools internal and for die cutting e Centre
and equipment external Theories: The student punch
Practical work: threads should explain: _ e  Scriber 109
Present scenarios Clein :he e Thetypesoftapsin | o Qilcan
workplace a set e Thread pitch
\r/]\g:jretzos tcurc;gg;[s and work e Materials used for gauge
external threads piece the manufacture of | ¢ Thread ring
3 Store tools, taps and dies gauge
to solve practical equipment * Theimportance of | ,  Safety
problems, such and applying oil when goggles
as repairing a materials threading o Safety boots
bolt or creating a e Standard threads e Overall
custom part for a e Measurements
mp e Gloves
machine . qul\iv to caITc[l;?te P | ¢ Die stock set
rill size (TDS) | ¢ pyrij it set
e The uses of various | | Taps
tools and equipment | Dies
e  Workpieces
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
while thread cutting
e Firstaid
requirements
e Environmental
requirements
(b) Making Hands-On Identify Threads made Knowledge evidence: The following
internal thread Practice: tools, conform to the Detailed knowledge of: | tools, equipment
Provide students equipment | given Method used: The and safety gear
with threading and material | specifications student should explain are to be
tools let them required how to make manual available:
practice creating Interpret the threads e Work bench
internal threads technical Principles: The student | e  Drilling
under teacher’s drawing should explain the machine
guidance Clamp the principles of: e Bench vice
work piece e Holding the work e Vernier
Demonstration: on a bench piece calliper
Demonstrate to vice e Thread cutting e Steel rule
the students how Perform e Sequencingthetaps | ¢  Set of screw
to make internal cutting of e Making allowances driver
thread internal and for die cutting e Centre
and to handle tools external Theories: The student punch
and equipment threads should explain: e Scriber
Clean the e Thetypesoftapsin | o il can
Practical work: workplace a set e Thread pitch
Present scenarios and work e Materials used for gauge
where students piece the manufacture of | 4 Threaq ring
need to create taps and dies gauge
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
internal threads to Store tools, e The importance of e  Safety
solve practical equipment applying oil when goggles
problems, such as and threading o  Safety boots
repairing a bolt or materials e Standard threads e Overall
creating a custo_m e Measurements e Gloves
part for a machine e Howtocalculatetap | ¢ Die stock set
drill size (TDS) o  Drill bit set
e  The uses of various
tools and equipment
Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
while thread cutting
e Firstaid
requirements
e Environmental
requirements
3.6 Performing (a) Preparing Brainstorm: Interpret A panel sprayed Knowledge evidence: The following
basic spray surface Guide the students instructions | conforms to Detailed knowledge of: | tools, equipment
painting on how to surface Select tools | technical Method used: The and safety gear
Demonstration: Select specifications student should explain are to be
Demonstrate to materials methods used in panel available:
the students how Apply spray painting e Beating file
to prepare surface second coats Principles: The student | ¢  Hammer 98
and to handle tools of undercoat should explain the e Simple doll
and equipment Apply one principles of: e Anvil
Practical work: to two coats * Masking e  Orbital
Organise the of finishing e Undercoat sander
students into coats e  Finish paint e Compressor
manageable Clean tools e Spray gun
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
groups to Prepare e Store tools Theories: The student e Empty
surface in working in safe should explain: container
place custody e Properties of e Paint
materials strainer
e Areameasurements | e Palette knife
e Bending techniques | ¢  Wire brush
Circumstantial e Disc sander
knowledge e Rubber
Detailed knowledge block
about: o Blow lamp
e  Environment e Gastorch
regulation on e Paint kettle
refrigerant e Air duster
o Saf_ety precaut_ions e Shave hook
while pe_rfo_rmlng e  Universal
spray painting scraper
e  Screw driver
e  Nose mask
o Safety
goggles
(b) Carrying Interactive e Interpret A panel sprayed Knowledge evidence: The following
out spray demonstrations: instructions | conforms to Detailed knowledge of: | tools, equipment
painting Guide the students | e  Select tools | technical Method used: The and safety gear
on live spray- e Select specifications student should explain are to be
painting materials methods used in panel available:
techniques, o Apply spray painting e Beating file
showcasing proper second coats Principles: The student | ¢  Hammer
handling, of undercoat should explain the e Simple doll
application o Apply one principles of: e Anvil
methods, and to two coats e Masking e Orbital
safety protocols of finishing e Undercoat sander
coats e  Finish paint
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
Mai Competscs) | Speific | (Leaming || Techngd | s | erSenies | Knowldgessesment | SUggesed ) Perlodeer
Assessment Assessment
Hands-on Clean tools Theories: The student e Compressor
practice: Store tools should explain: e Spray gun
Provide each in safe e  Properties of e Empty
student with spray custody materials container
paint cqns, e Areameasurements | e Paint
protective gear, e Bending techniques strainer
and surfaces (e.g., Circumstantial e Palette knife
cardboard or small knowledge e Wire brush
WOO?_G‘” panels) to Detailed knowledge e  Disc sander
practice on about: e Rubber
. _ e  Environment block
grrzcr:if:!cr:lvork. regulation on e Blow lamp
ganise the refrigerant
students into : * Gastorch
e Safety precautions Paint kettle
manageable while performing © ram
i o e Airduster
groupsina spray painting
collaborative task e Shave hook
where students e Universal
work in teams to scraper
create a mural or e  Screw driver
spray-painted o  Nose mask
designs. o Safety
goggles
3.7 Performing (a) Carrying out | Brainstorm: Select tools | A number of Knowledge evidence: The following
non-fusion joints | soldering Guide the students and work pieces Detailed knowledge of: | tools, equipment
classifying equipment joined conforms Method used: The and safety gear
soldering Choose to technical student should explain are to be
technique and their appropriate | specifications how to: available:
application jointing e Take linear o Oxy- 121
system measurements acetylene
Demonstration: Take e Join similar and welding set
Demonstrate to measuremen dissimilar metals e Welding
the students how ts goggles
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Period§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
to carry out Perform e Choose appropriate Spark lighter
soldering and to pipe cutting method for different Spindle key
handle tools and Perform material Mechanical
equipment filing Principles: The student toolbox
Perform should explain the Wire brush
Practical work: swaging principles of: capillary Welding
Organise the Perform action apron
students into pipe Theories: The student Safety boots
manageable bending should explain: Pop rivet
groups in carrying Perform e Alloyed copper machine
out soldering in even and brazing properties Hand drill
working place correct e Effects of excess Set of drill
heating flux on joints bits
Perform * Material Marking out
soldering composition suitable tools
Perform for brazing or Hand shears
initial soldering and snip
seaming Circumstantial Pipe cutter
Store tools knowledge
and Detailed knowledge
equipment about:
Clean e  Safe handling of
workplace tools and equipment
and joints e Restrictions on spot

brazing

e  Prevention of scale
formation inside
pipe joints

e Preparation of
surfaces for brazing
or soldering
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
Mai Competscs) | Speific | (Leaming || Techngd | s | erSenies | Knowldgessesment | SUggesed ) Perlodeer
Assessment Assessment
e When to apply hard
or soft solder
(b) Carrying Brainstorm: Select tools | A number of Knowledge evidence: The following
out Guide the students and work pieces Detailed knowledge of: | tools, equipment
seaming in describing how equipment joined conforms Method used: The and safety gear
to carry out Choose to technical student should explain are to be
seaming appropriate | specifications how to: available:
jointing e Take linear e Oxy-
Demonstration: system measurements acetylene
Demonstrate to Take e Join similar and welding set
the students how measuremen dissimilar metals e Welding
to carry out ts e Choose appropriate goggles
seaming and Perform method for different | e«  Spark lighter
properly handle pipe cutting material e Spindle key
tools and Perform Principles: The student | ¢  Mechanical
equipment filing should explain the toolbox
bractical work: Perform principles of: capillary | ¢ Wire brush
Organise the Pl Ele'CkE:ecZ)nrieS' The student | Welding
students into P_erform should ex- lain: apron
pipe plain: e  Safety boots
manageable bendin o Alloyed copper d
groups to Carry 9 brazi : * Pop rivet
< Perform razing properties machine
out seaming In even and o  Effects of excess e Hand drill
working place correct flux on joints e Setofdrill
heating . Materla! _ _ bits
Perform composition suitable | Marking out
initial for bra}zmg or tools
seaming soldering e Hand shears
Store tools and snip
and e  Pipe cutter
equipment
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
e Clean Circumstantial
workplace knowledge
and joints Detailed knowledge
about:
e Safe handling of
tools and equipment
e Restrictions on spot
brazing
e Prevention of scale
formation inside
pipe joints
e  Preparation of
surfaces for brazing
or soldering
e When to apply hard
or soft solder
(c) Carrying Interactive e Selecttools | A number of Knowledge evidence: The following
out riveting | Demonstrations: and work pieces Detailed knowledge of: | tools, equipment
Demonstrate to the equipment joined conforms Method used: The and safety gear
students the e Choose to technical student should explain are to be
reverting appropriate | specifications how to: available:
techniques, jointing e Take linear e Oxy-
emphasizing tool system measurements acetylene
usage, heat e Take e Join similar and welding set
control, and safety measuremen dissimilar metals e Welding
procedures, while ts e Choose appropriate goggles
allowing the e Perform method for different | ¢  Spark lighter
students come pipe cutting material o Spindle key
close to observe e Perform Principles: The student | ¢  Mechanical
the process, ask filing should explain the toolbox
questions, and e Perform principles of: capillary | o Wire brush
even try small swaging action
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
parts under Perform Theories: The student e Welding
supervision pipe should explain: apron
bending e Alloyed copper e  Safety boots
Hands-on Perform brazing properties | e Pop rivet
practice: even and e  Effects of excess machine
Provide students correct flux on joints e Hand drill
with proper tools heating e  Material e Setofdrill
and materials to drilling composition suitable bits
practice reverting Perform pop for brazing or e Marking out
under guidance. riveting soldering tools
_ Store tools Circumstantial e Hand shears
Pra_ctlcal work: and knowledge and snip
Assign a group equipment Detailed knowledge e Pipe cutter
activity for Clean about:
stude_nts sugh as workplace e Safe handling of
creating a simple and joints tools and equipment
structure (e.g., a e Restrictions on spot
bOX or frame) brazing
using reverting e Prevention of scale
techniques formation inside
pipe joints
e  Preparation of
surfaces for brazing
or soldering
e When to apply hard
or soft solder
(d) Carrying out | Interactive Select tools | A number of Knowledge evidence: The following
brazing Demonstrations: and work pieces Detailed knowledge of: | tools, equipment
Demonstrate to the equipment joined conforms Method used: The and safety gear
students the Choose to technical student should explain are to be
brazing appropriate | specifications how to: available:
techniques,
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
emphasizing tool jointing e Take linear Oxy-
usage, heat system measurements acetylene
control, and safety Take e Join similar and welding set
procedures while measuremen dissimilar metals Welding
allowing the ts e Choose appropriate goggles
students come Perform method for different Spark lighter
close to observe pipe cutting materials Spindle key
the process, ask Perform Principles: The student Mechanical
questions, and filing should explain the toolbox
even try small Perfo_rm pril_wciples of: capillary Wire brush
parts under swaging action. Welding
supervision Pgrform Theories: The student apron
pipe should explain: Safety boots
Hands-on bending o AIIo_yed copper Pop rivet
practice: Perform brazing properties machine
Provide students even and o  Effects of excess Hand drill
with proper tools corrgct flux on joints Set of drill
and materials to heating  Material _ bits
practice reverting Perft_)rm compos!tlon suitable Marking out
under guidance. brazing for brazing or tools
Store tools ~ soldering Hand shears
Practical work: and Circumstantial and snip
Assign a group equipment knowledge Pipe cutter
activity for Clean Detailed knowledge
students such as workplace about: _
creating a simple and joints e Safe handling of

structure (e.g., a
box or frame)
using brazing
techniques

tools and equipment
e Restrictions on spot
brazing
e Prevention of scale
formation inside
pipe joints

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
e Preparation of
surfaces for brazing
or soldering
e When to apply hard
or soft solder
3.8 Performing (a) Joining Interactive Interpret The joined pipe Knowledge evidence: The following
pipe joints similar material | Demonstrations: working conforms to Detailed knowledge of: | tools, equipment
pipes Demonstrate to the drawing technical Method used: The and safety gear
students the Select specifications student should explain are to be
joining techniques, materials different ways of joining | available:
emphasizing tool Take pipes
usage, heat measuremen Principles: The student | e Work bench
control, and safety ts should explain principles | ¢  Pipe vice
procedures while Cut pipe of: e Steel rule
allowing the squarely e Joining steel pipes e Hacksaw
students come Clamp the  Welding plastic pipes | o  \Wheel cutter
close to observe work piece e Joining copper pipes | «  Flaring tools
the process, ask on a pipe e Taking measurements | ¢  File
e R | o
Perform Theories: The student e Blow lamp
parts under joining on should explain: - e Plastic
supervision cot?per | e Types ofjoir:)ts used welding
tubes, steels on copper tubes i
Hand_s-on and plastic e Joints used on steel glacfllmed
practice: pipes pipes i d_tOC an
Provide students Clean the e The difference . Olflscan
with proper tools work area between soldering Gl
and materlals to and work and welding J OVes,
practice reverting piece e Ioints used on safety boots,
under guidance. Store the \astic b overall,
plastic pipes goggles
Practical work: \tzg:i and *  The use of flux o Pipe
prece when soldering wrenches
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
Assign a group at a safe e  Types of soldering e Adjustable
activity for place processes spanners
students such as e The difference e  Wire brush
creating a simple between capillary e Soldering
structure joints and screwed iron
joints
Circumstantial
knowledge
Detailed knowledge
about:
e  Observe safety
precautions while
joining pipes First
aid
e Awareness on
Environmental
issues
(b) Joining Brainstorm: Interpret The joined pipe Knowledge evidence: The following
mixed material | Guide the students working conforms to Detailed knowledge of: | tools, equipment
to define Joining drawing technical Method used: The and safety gear
mixed material Select specifications student should explain are to be
and their materials different ways of joining | available:
application Take pipes e Work bench
Demonstration: measuremen Principles: The student | e  Pipe vice
Demonstrate to ts should explain principles | ¢  Steel rule
the students how Cut pipe of: e Hacksaw
to Joining mixed squarely e Joining steel pipes e Wheel cutter
material and to Clamp the e Welding plastic pipes | o  Flaring tools
handle tools and work piece e Joining copper pipes e File
equipment on a pipe e Taking measurements | o  Reamer
Practical work: vice e Soldering e Blow lamp

Organise the
students into
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Assessment Criteria Training
Module Title Unit Title Elements Suggested Requirements/ Number of
(Main Competence) (Specific (Le_ar_n_ing Tea_ching and E. Product/Services | Knowledge assessment Suggested Perlod§ per
Competence) Activities) Learning Methods J Y —— Y- Resources Unit
manageable e Perform Theories: The student Plastic
groups to Join joining on should explain: - welding
mixed material in copper e  Types of joints used machine
working place tubes, steels on copper tubes Stock and
and plastic e Joints used on steel dies
pipes pipes QOil can
e Clean the e The difference Gloves,
work area between soldering safety boots,
and work and welding overall,
piece e Joints used on goggles
e  Store the plastic pipes Pipe
tools and e The use of flux wrenches
work piece when soldering Adjustable
at a safe e Types of soldering spanners
place processes Wire brush
e The difference Soldering
between capillary iron
joints and screwed
joints
Circumstantial
knowledge
Detailed knowledge
about:
e Observe Safety
precautions while
joining pipes
e  Administer First aid
e Beaware of
Environmental
issues
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
(c) Performing Brainstorm: Interpret The joined pipe Knowledge evidence: The following
Flaring Guide the students working conforms to Detailed knowledge of: | tools, equipment
to define Flaring drawing technical Method used: The and safety gear
and their Select specifications student should explain are to be
application materials different ways of joining | available:
Demonstration: Take pipes e Work bench
Demonstrate to measuremen Principles: The student | e  Pipe vice
the students how ts should explain principles | ¢  Steel rule
to Perform Flaring Cut pipe of: e Hacksaw
and to handle tools squarely ¢ Joining steel pipes e  Wheel cutter
and equipment Clamp the e Welding plastic pipes | o Flaring tools
Practical work: work piece * Joining copper pipes | ¢  File
Organise the on a pipe e Taking measurements | o  Reamer
students into vice e Soldering e Blow lamp
manageable Perform Theories: Thestudent | 4 pjastic
groups in joining on should explain: - welding
Performing copper *  Types of joints used machine
Flaring in working tubes, steels on copper tubes e Stock and
lace . .
P and plastic e Joints used on steel dies
pipes pipes e Oilcan
Clean the e The difference e Gloves,
work area between soldering safety boots,
and work and welding overall,
piece e Joints used on goggles
Store the plastic pipes e Pipe
tools and e The use of flux wrenches
work piece when soldering o Adjustable
at a safe e Types of soldering spanners
place processes e Wire brush
e The dlfferenpe e Soldering
between capillary iron

Number of
Periods per
Unit
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Assessment Criteria

Training
Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
joints and screwed
joints
Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
to be observed while
joining pipes
e  Administer First aid
e  Awareness of
Environmental
issues
(d) Performing | Brainstorm: Interpret The joined pipe Knowledge evidence: The following
Swaging Guide the students working conforms to Detailed knowledge of: | tools, equipment
in describing drawing technical Method used: The and safety gear
swaging technique Select specifications student should explain are to be
Demonstration: materials different ways of joining | available:
Demonstrate to Take pipes e Work bench
the students how measuremen Principles: The student | e  Pipe vice
to perform ts should explain principles | ¢  Steel rule
swaging and to Cut pipe of: e Hacksaw
handle tools and squarely ¢ Joining steel pipes e Wheel cutter
equipment Clamp the e Welding plastic pipes | o  Flaring tools
Practical work: work piece * Joining copper pipes | ¢ File
Otr%anltse_tr;e on a pipe e Taking measurements | ¢  Reamer
students into ; .
manageable \;lce ' Solc?erllng * BIOV\{ lamp
erform Theories: The student e Plastic
groups to perform joining on should explain: - ;
swaging in Weldl_ng
copper machine

working place

Number of
Periods per
Unit
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Le_ar_n_lng Tea_chlng and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods J Y —— Y- Resources
tubes, steels e  Types of joints used Stock and
and plastic on copper tubes dies
pipes e Joints used on steel Oil can
Clean the pipes Gloves,
work area e  The difference safety boots,
and work between soldering overall,
piece and welding goggles
Store the e Joints used on Pipe
tools and plastic pipes wrenches
work piece e  The use of flux Adjustable
at a safe when soldering spanners
place e Types of soldering Wire brush
processes Soldering
e The difference iron
between capillary
joints and screwed
joints
Circumstantial
knowledge
Detailed knowledge
about:
e  Safety precautions
to be observed while
joining pipes
e  Administer First aid
e  Awareness
Environmental
issues
(e) Performing | Brainstorm: Interpret The joined pipe Knowledge evidence: The following
aluminium joint | Guide the students working conforms to Detailed knowledge of: | tools, equipment
to define drawing technical Method used: The and safety gear

specifications

student should explain

Number of
Periods per
Unit
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Assessment Criteria

Training

Module Title Unit Title Elements Suggested Requirements/
(Main Competence) (Specific (Learning Teaching and E. Product/Services | Knowledge assessment Suggested
Competence) Activities) Learning Methods Assessment Y ——— Resources
aluminium joint Select different ways of joining | are to be
technique materials pipes available:
Demonstration: Take Principles: The student | ¢  Work bench
Demonstrate to measuremen should explain principles | ¢  Pipe vice
the students how ts of: e Steel rule
to perfqrm N Cut pipe ¢ Joining steel pipes e Hacksaw
aluminium joint squarely e Welding plastic pipes | ¢«  \Wheel cutter
and to h_andle tools Clamp the e Joining copper pipes e Flaring tools
and equipment work piece e Taking measurements | ¢ File
Practical work: on a pipe e Soldering e  Reamer
Organise the vice Theories: Thestudent | o Blow lamp
students into Perform should explain: - e Plastic
manageable joining on e Types of joints used welding
groups to perform copper on copper tubes machine
aluminium joint in tubes, steels e Joints used on steel K
working place d plasti i * Stockand
and plastic pipes dies
pipes e The difference e Oilcan
Clean the between soldering e Gloves
work area and welding safety boots,
and work e Joints used on overall
piece plastic pipes goggleé
Store the e The use of flux e Pipe
tools and when soldering wrenches
V\;Ol’k p;|ece e Types of soldering e Adjustable
aI a sare processes spanners
place e The differenpe e Wire brush
between capillary e  Soldering
joints and screwed iron

joints

Number of
Periods per
Unit
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Module Title
(Main Competence)

Unit Title
(Specific
Competence)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services
Assessment

Knowledge assessment

Training
Requirements/
Suggested
Resources

Circumstantial
knowledge

Detailed knowledge
about:

Safety precautions
to be observed while
joining pipes
Administer First aid
Awareness of
Environmental
issues

Number of
Periods per
Unit
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Table 4: Detailed Contents for Form Two

Form Two

practice making
the eyelet joint
individually

Practical work:

e Termination
Theories: The
student should
explain:

e Different types
of eyelet joints

Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) . (Specific ; Activities) Learning Process Assessment Services assessment -
ompetences Methods _
Assessment Unit

1.0 Building | 1.1 (a) Making eyelet joint Demonstration Select tools, The joint made | Knowledge The following tools,
simple Performing and guided equipment and is evidence: equipment and safety gear
electric cold electrical Practice: materials mechanically . are to be available:
circuits joints required and Detailed knowledge |, pjagonal cutting pliers

t?]een;f %S;;i;e to Prepare cables electrically of: e Combination pliers

ste tl)J ste for joint making | correct Method used: The | ®  Electrician knife

p-Dy-step Make eyelet conforming to | < dent should e Measuring tape

process of S technical stuaent shou _

making an jomts i explain how to: e Long nose pliers

eyelet joint Insulate joints specifications _ e Analog and digital

using clear Terminate e Strip acable multimeter

instructions and Clean workplace o Make eyelet  Safety goggles

proper tools and tools jonts e Safety boots

Store tools, ° Insulate joints e Overalls

Hands-on equipment and Principles: The e Work bench 54

practice with excess/remaining student should e  Crimping tool and die

teacher materials explain principle of: set

observation: .

Provide the * Making eyelet

students with Joints

materials to e Stripping a

cable
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Organise the e Different

students into
manageable
groups to
assign students
a small activity
that involves
using an eyelet
joint, such as
creating a
simple frame or
structure and
present their
finished work to

materials used

in joint making

e Tools for
stripping and
cutting a cable

o Different types

of insulating

materials
Circumstantial
knowledge

Detailed knowledge

about:

the class e Performing
termination
e Handling
soldering
materials
(b) Making crimp joint Demonstration Select tools, The joint made | Knowledge The following tools,
and guided equipment and is evidence: equipment and safety gear
Practice: materials mechanically ) are to be available:
required and Dgtalled knowledge | ,  pjagonal cutting pliers
I?]emor:jstrate to Prepare cables electrically of: e Combination pliers
;t:ps-tt;jy-irt];?) forjoint.making gg;z‘eocrtmin o Method used: The . Electric.ian knife
process of !\/I_ake crimp wechnical g student should e Measuring tape
making a crimp foints specifications explain how to: *  Long nose pliers
joint, using clear Insulgte joints P ; ¢ Anal_og and digital
instructions and Terminate * Stripacable multimeter
proper tools Clean workplace * Make crimp o Safety goggles
and tools Joints e Safety boots
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment

Hands-on Store tools, e Insulate joints Overalls
practice with equipment and Principles: The Work bench
teacher excess/remaining student should Crimping tool and die
observation: materials explain principle of: set
Provide the
students with o !\/I_aking crimp
materials to Joints
practice making e Stripping a
the crimp joint cable

individually
Practical work:

Organise the
students into
manageable
groups to
assign students
a small activity
that involves
using a crimp
joint, such as
creating a
simple frame or
structure and
present their
finished work to
the class

e Termination
Theories: The
student should
explain:

e Different types
of joints

e Different
materials used
in crimp joint
making

e Tools for
stripping and
cutting a cable

e Different types
of insulating
materials

Circumstantial

knowledge

Detailed knowledge
about:

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

e Performing

termination
e Handling
soldering
materials
(d) Making parallel Demonstration | ¢  Select tools, The joint made | Knowledge The following tools,
groove clamp joint | and guided equipment, and is evidence: equipment and safety gear
Practice: materials mechanically . are to be available:
required and D‘?ta'led knowledge | ,  pjagonal cutting pliers
Iﬁemonstrate © 1o Ppreparecables | electrically of: e  Combination pliers
;t: %Eld_i?és for making correct Method used: The | ®  Setof spanners
propces); of pf‘ra”e! gr‘io"e f:cnr]fr?i::n;;ng © | student should o Electrician knife
) clamp join nical explain how to: e  Measuring tape
pmaarl;:re% groove *  Insulate joints specifications i e Long nOSg pIFers
clamp joint, e Terminate e Strip acable e Analog and digital
using clear e Clean workplace e Make parallel multimeter
instructions and and tools _gr_cxive clamp e Safety goggles
proper tools Store tools, jomts = e Safety boots
equipment and . Ir)suIaFejomts e  Overalls
Hand_s-on _ exctesglrlemalnmg Fi[n;mflis. ':'ge e Work bench
practice with materials student shoulc |« Crimping tool and die
teacher explain principle of: set
observation: .
Provide the e Making parallel
students with _gr_oc;ve clamp
materials to jomnts
practice making e Stripping a
the parallel cable

groove clamp

e Termination

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
joint Theories: The
individually student should

Practical work:

Organise the
students into
manageable
groups to
assign students
a small activity
that involves
using a parallel
groove clamp
joint, such as
creating a
simple frame or
structure and
present their
finished work to
the class

explain:

Different types
of joints
Different
materials used
in parallel
groove clamp
joint making
Tools for
stripping and
cutting a cable
Different types
of insulating
materials

Circumstantial
knowledge

Detailed knowledge
about:

e Performing

termination
e Handling
soldering
materials
(d) Making bolt joints Demonstration Select tools, The joint made | Knowledge The following tools,
and guided equipment and is evidence: equipment and safety gear
Practice: materials mechanically are to be available:
required and e Diagonal cutting pliers

Number
of
Periods
per
Unit
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explain how to:

Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Demonstrate to | ¢  Prepare cables electrically Detailed knowledge | ¢  Combination pliers
the students for joint making | correct of: e  Electrician knife
step-by-ste Make bolt join conforming to
P fp * a Ebo.t.JO ts technical J Method used: The | * Set of spanners
Process o e Insulate joints echnical dent should e Measuring tape
making bolt e Terminate specifications | Student shou «  Long nose pliers
] [ ]

joint, using clear
instructions and
proper tools

Hands-on
practice with
teacher
observation:
Provide the
students with
materials to
practice making
the bolt joint
individually

Practical work:

Organise the
students into
manageable
groups to
assign students
a small activity
that involves
using bolt joint,
such as creating
a simple frame

Clean workplace
and tools Store
tools, equipment
and
excess/remaining
materials

e Strip acable

e Make bolt joints
e Insulate joints
Principles: The
student should
explain principle of:

e Making bolt
joints

e Stripping a
cable

e Termination
Theories: The
student should

explain:

e Different types
of joints

o Different

materials used
in joint making
e Tools for
stripping and
cutting a cable

Analog and digital
multimeter

Safety goggles
Safety boots
Overalls

Work bench

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main Soecifi Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
ecific iviti i i
Competence) Co(m Setences) Activities) ﬁ:{&gg DS AT Services assessment ner
Assessment Unit
or structure and e Different types
present their of insulating
finished work to materials
the class Circumstantial
knowledge
Detailed knowledge
about:
e Performing
termination
e Handling
soldering
materials
1.2 (a) Making twist joint Demonstration | e  Select toolsand | The joint made | Knowledge The following tools,
Performing and guided equipment is evidence: equipment and safety gear
hot electrical Practice: required mechanically . are to be available:
joints e Prepare cables and Detailed knowledge Diagonal cutting plier
Demonstrate to P ; of:
the student. for termination | electrically . Combination plier
st: ng -i‘tes e Make twist joints | COrrect Method used: The Electrician knife
propcesi of P e Solder cable conforming to | ¢\ qent should Measuring tape
making twist joints technical explain how to: Long nose plier
e Insulate joints specifications Soldering iron 39

joint, using clear
instructions and
proper tools

Hands-on
practice with
teacher
observation:
Provide the
students with

e  Clean workplace

and tools Store
tools, equipment
and excess
materials

e  Perform twist
joint

e Insulate joints

Principles: The

student should

explain principle of

Making twist joints

Soldering gun

Pot and ladle
Blow lamp
Analog and digital
Multimeters
Safety goggles
Safety boots
Overall
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
materials to Theories: The Work bench
practice making student should
twist joint explain:
individually

Practical work:

Organise the
students into
manageable
groups to
assign students
a small activity
that involves
using a twist
joint, such as
creating a
simple frame or
structure and
present their
finished work to

o Different types
of twist joints
and their
application

e Different
materials used
in making twist
joint making

o Different types
of insulating
materials

Circumstantial

knowledge

Detailed knowledge
about:

e  Safety measures

the class ; .

involved in

making twist

joints

e  Safe handling of
work tools
(b) Making tee joints | Demonstration | e  Selecttoolsand | The joint made | Knowledge The following tools,
and guided equipment is evidence: equipment and safety gear
Practice: required mechanically are to be available:
and e Diagonal cutting plier
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
ecific iviti i i
Competence) ComSetenceS) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
Demonstrate to | ¢  Prepare cables electrically Detailed knowledge | ¢  Combination plier
the students’ for termination correct of: e Electrician knife
step-by-step e Make tee joints | conforming to e Measuring tape
process of e Solder cable technical Me(;chod Ese?d' The 1, Long nose plier
making tee ioints specifications | Studentshou g
L h J explain how to: e Soldering iron
joint, using Clegr e Insulate joints '  Soldering gun
mstructlonls and | 4  Clean workplace e Perform tee e Potand ladle
proper tools and tools store joint e Blow lamp
Hands-on tools, equipment e Insulate joints | e Analog and digital
practice with and excess Principles: The multimeter
teacher materials student should o Safety goggles
observation: explain principle of | o  Safety boots
Provide the . . e Overall Work bench
students with Making tee joints
materials to Theories: The
practice making student should
tee joint explain:
individually

Practical work:

Organise the
students into
manageable
groups to
assign students
a small activity
that involves
using a tee joint,
such as creating
a simple frame
or structure and

o Different types
of tee joints and
their application

e Different
materials used
in making tee
joint making

o Different types
of insulating
materials

Circumstantial

knowledge

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

present their
finished work to

Detailed knowledge
about:

the class
e  Safety measures

involved in

making twist

joints

e Safe handling of
work tools
(c) Making married Demonstration | e Selecttoolsand | The joint made | Knowledge The following tools,
joints and guided equipment is evidence: equipment and safety gear
Practice: required mechanically ) are to be available:
e Prepare cables | and Detailed knowledge | ,  pjagonal cutting plier
De&nonstrate 0 for termination | electrically of: e  Combination plier
f)tyl/{sfggspsrtggss *  Make married correct Method used: The | ¢  Electrician knife
of making joints conhf o_rmlmg © | student should e Measuring tape
married joint, Solder cable tec r_1f|_cat_ explain how to: e Long nose plier
using clear joints specifications |« Soldering iron
instructionsand | ¢  Insulate joints * Performmarried | o spldering gun
proper tools *  Clean workplace joint e Potand ladle
and tools e Insulatejoints | o gjoy Jamp

Hands-on Store tools, Principles: The «  Analog and digital
practice with equipment and student should Multimeter
teacher excess materials explain principle of | | Work bench
gtr)g\(i:’(;/: ':;](;n. Making married » Safety goggles
students with joints e Safety boots
materials to e Overall

practice making

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
; Unit Title ; Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning BiraeEe AR T Services assessment -
Competences) Methods i
Assessment Unit
married joint Theories: The
individually student should
) explain:
Practical work:
. e Different types
Organise the of joints and
students into their application
manageable o Different
groups to materials used
assign students in making
a small activity married joint
that involves making
using a married e Different types
joint, such as married joint
c_reatlng a Circumstantial
simple frame or knowledge
structure and
present their Detailed knowledge
finished work to about:
the class
e  Safety measures
involved in
making married
joints
e Safe handling of
work tools
1.3 (a) Building single Hands-on e Interpret given The resistive Knowledge The following tools,
Constructing | resistor circuit demonstration circuit drawing circuits evidence: equipment and safety gear
nst - - : . 39
resistive and guided of the single constructed are to be available:
circuits practice: resistor circuit conform to e  Work bench

e Proto board
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explain how to:

Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Guide the Identify technical Detailed knowledge | e  Soldering iron/gun
students on how equipment, tools | specifications | of: e  Electrician knife
to demonstrate, and material e Combination pliers
where you build required for: Method used: The e Diagonal cutti%g pliers
a single resistor Make single student should e Long nose plier
[ ]

circuit step-by-
step, explaining
the purpose of
each component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,

resistor circuit
and wires for
termination

Build a single
resistor circuit
Solder the built
circuits

Test built
circuits

Clean work area,
tools and
equipment
Store tools,
equipment and
materials

Measure the
electrical
quantities in
single resistor
circuit resistors
Read resistor
values by colour
codes

Principles: The
student should
explain principle of:

Constructing
resistive circuits
Carrying out
measurements
in resistive
circuits

Theories: The
student should
explain:

Types of
resistors

Analogue and digital
multimeter
Measuring tape
Overalls

Safety goggles
Safety boot
Electrical gloves
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
challenges, and e Electrical
solutions symbols used to
. . draw the
Brainstorming: resistive circuit
Guide the e The application
students to of the various
explore uses of types of
various resistor resistive circuits
circuit e The use of
various tools
and equipment
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
and equipment
e  Awareness of
Electrical
hazards
e Firstaid
(b) Building series Hands-on e Interpret given The series Knowledge The following tools,
circuit demonstration circuit drawing circuits evidence: equipment and safety gear
and guided of Build series constructed . are to be available:
practice: circuit conform to De.ztalled knowledge | ¢ \ork bench
. e Identify technical of: e Soldering iron/gun
Guide the equipment, tools | specifications e  Electrician knife
students on how : L )
¢ and material e Combination pliers
0 demonstrate, : ) ; .
required e Diagonal cutting pliers
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

building a series
resistor circuit
step-by-step,
explaining the
purpose of each
component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Prepare resistors
and wires for
termination
Build series
circuit

Solder the built
circuits

Test built
circuits

e Clean work area,

tools and
equipment

e  Store tools,

equipment and
materials

Method used: The
student should
explain how to:

e  Measure the
electrical
quantities of the
built series
circuit

e Read resistance
values by

e Calculate the
value of
resistance in
series

Principles: The

student should

explain principle of
series circuit

Theories: The
student should
explain:

e  Types of circuit

e Electrical
symbols used to
draw the series
circuit

e The series
resistive circuit

Long nose plier
Analogue and digital
multimeter
Measuring tape
Overalls

Safety goggles
Safety boots
Electrical gloves

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Brainstorming: and its
Guide the behaviour

students to
explore uses of
various series
resistor circuit

The application
of the various
types of
resistive circuits
The use of
various tools
and equipment

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools
and equipment
Awareness of

Electrical
hazards
e Firstaid
(c)Building parallel Hands-on Interpret given The resistive Knowledge The following tools,
circuit demonstration circuit drawing circuits evidence: equipment and safety gear
and guided of the single constructed . are to be available:
practice: resistor circuit conform to De.ztalled knowledge |, \work bench
. Identify technical of: e  Proto board
Guide the equipment, tools | specifications e Soldering iron/gun
students how to d material . X
demonstrate and materia e Electrician knife
required e Combination pliers

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
building a e  Prepare resistors Method used: The Diagonal cutting pliers

parallel resistor
circuit step-by-
step, explaining
the purpose of
each component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

and wires for
termination

e Build asingle
resistor circuit

e Build asingle
resistor circuit

e Build a parallel
resistive circuit

e Build a series
parallel circuit

e Solder the built
circuits

e  Test built
circuits

e Clean work area,
tools and
equipment

e  Store tools,
equipment and
materials

student should
explain how to:

e  Measure the
electrical
quantities of the
built circuit
resistors

e Read resistor
values by colour
codes

e Calculate the
value of
resistance in
parallel circuit

Principles: The

student should

explain principle of:

e Constructing
resistive circuits
e  Carrying out
measurements
in resistive
circuits
Theories: The
student should

explain:
e Typesof
resistors

Long nose plier
Analogue and digital
multimeter
Measuring tape
Overalls

Safety goggles
Safety boot
Electrical gloves

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Brainstorming: e Electrical
Guide students symbols used to
to explore uses draw the

of various
parallel resistor
circuit

resistive circuit
e The application
of the various
types of
resistive circuits
e The use of
various tools
and equipment

Circumstantial
knowledge

Detailed knowledge
about:

e Safe handling of
working tools
and equipment

e Awareness of

Electrical
hazards
e  Firstaid
(d) Building series Hands-on e Interpret given The resistive Knowledge The following tools,
parallel circuit demonstration circuit drawing circuits evidence: equipment and safety gear
and guided of the single constructed . are to be available:
practice: resistor circuit conform to Detailed knowledge | ,  \york bench

o ldentify

equipment, tools

of:

Proto board
Soldering iron/gun

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment

Guide the and material technical Method used: The Electrician knife
students how to required specifications | student should Combination pliers
demonstrate, e Prepare resistors explain how to:

building a series
parallel resistor
circuit step-by-
step, explaining
the purpose of
each component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,

and wires for
termination

e Build a series
parallel circuit

e Solder the built
circuits

e Test built
circuits

e  Clean work area,
tools and
equipment

e  Store tools,
equipment and
materials

e  Measure the
electrical
quantities of the
built circuit
resistors

e Read resistor
values by colour
codes

e Calculate the
value of
resistance in
series parallel
circuit

Principles: The

student should

explain principle of:

e Constructing
resistive circuits
e Carrying out
measurements
in resistive
circuits
Theories: The
student should
explain:

Diagonal cutting pliers
Long nose plier
Analogue and digital
multimeter
Measuring tape
Power point

White board
Overalls

Safety goggles
Safety boot
Electrical gloves

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
challenges, and e Typesof
solutions resistors
. . e Electrical
Brainstorming: symbols used to
Guide the draw the

students to
explore uses of
various series
parallel resistor
circuit

resistive circuit
e The series-
parallel resistive
circuit and its
behaviour
e The application
of the various
types of
resistive circuits
e The use of
various tools
and equipment
Circumstantial
knowledge

Detailed knowledge
about:

e Safe handling of
working tools
and equipment

e Awareness of
Electrical
hazards

e  Firstaid

Number
of
Periods
per
Unit
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Module Title 5 - Assessment Criteria Number
Unit Title uggeste Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning Services assessment
C tences) Method Process Assessment per
ompe ethods .
Assessment Unit
1.4 (a) Building single Hands-on e Interpret the The capacitive | Knowledge The following tools,
Constructing | capacitor circuits demonstration given circuit circuits evidence: equipment and safety gear
capacitive and guided diagram of a constructed . are to be available:
circuits practice: capacitive circuit | conform to Detailed knowledge |, proto hoard
Guide the e Identify technical of: e Electrician knife
students how to equipment, tools | Specifications | nrethod used: The | ®  Combination pliers
demonstrate and material student should « Diagonal cutting pliers
building a single required explain how to: * Long nose pliers
oo oo | e Prepare e Analog and digital
:fepp%%';?;tggcu't capacitors and e Construct multimeter
R wires for capacitive e Measuring tape
;ﬁ%%':;%% fegech terr_ninati_on circuits e Overalls
component * Buildasingle * Measure o Safety goggles
(battery, capacitor CII’C.UI'[ capacitive e Work bench
resistor, wires, | ® S0 Ide:[ the built reactance of the | o safety hoots 46
and switch). crreutts built circuit e Soldering iron/gun
Integration e  Test the built e Identify
with ICT circuits different types
Tools: e Clean work area, of capacitors
_ _ tools and (Polarized, non-
Us_e interactive equipment polarized)
quizzes or e  Store tools, e Calculate the
C|rcu.|t—bU|Id|ng equipment and value
tutorials on the materials capacitance
platforms like Principles: The
Kahoot or student should
google explain the
Classroom principles of:
Discussions

and Feedback:

e Constructing
single
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Hold a class capacitive
discussion circuits
where students e Carrying out
share their measurement of

experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various single
capacitor circuit

capacitance and
voltage in single
capacitive
circuit

Theories: The
student should
explain:

Symbols for
capacitor
Types of
capacitors

The application
of the various
types of
capacitive
circuit

Circumstantial
knowledge

Detailed knowledge
about:

Safety
precautions in
capacitive
circuits
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) c (Speflflc ) Activities) Learning DS AT Services assessment per
ompetences Methods .
Assessment Unit
Safe handling of
working tools,
equipment
uilding series ands-on Interpret the e capacitive nowledge e following tools,
b) Build Hand pret th Th t Knowled The foll tool
circuits demonstration given circuit circuits evidence: equipment and safety gear
and guided diagram of a constructed . are to be available:
practice: capacitive circuit | conform to ngtaﬂed knowledge | ,  pyoto hoard
Guide the Identify technical of: e  Electrician knife
students how to eqUipmenF, tools SpECIflcatlons Method used: The L Combination plierS
demonstrate and material student should o Diagonal cutting pliers
building a series required explain how to: e Long nose pliers
capacitor circuit Prepare e Analog and digital
step-by-step capacitors and e Construct multimeter
explaining the wires for capacitive e Measuring tape
purpose of each termination ciruits e Overalls
component Builda ® Measure e Safety goggles
(battery papac_ltlve circuit capacitive e Work bench
resistor, wires, 21 Tg”esh buil reactance of the | o gafety hoots
and switch). 0 e:rt e built built circuit e Soldering iron/gun
Integration Circuits e Identify
with ICT Test the built different types
Tools: circuits of capacitors
Clean work area, (Polarized, non-
Use interactive tools and polarized)
C|rcu_|t-bU|Id|ng Store tools, value
tutorials on equipment and capacitance
pKIa:]for{ns like the materials Principles: The
ahoot or

student should
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
google explain the
Classroom principles of;
Discussions e Constructing

and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various series
capacitor circuit

capacitive
circuits
Carrying out
measurement of
capacitance and
voltage in
capacitive
circuit

Theories: The
student should
explain:

Symbols for
capacitor
Types of
capacitors
The series
capacitive
circuits and its
behaviour
The application
of the various
types of
capacitive
circuit

Circumstantial
knowledge

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Detailed knowledge
about:
o Safety
precautions in
capacitive
circuits
Safe handling of
working tools,
equipment
¢) Building parallel Hands-on e Interpret the The capacitive | Knowledge The following tools,
p
circuits demonstration given circuit circuits evidence: equipment and safety gear
and guided diagram of a constructed . are to be available:
practice: capacitive circuit | conform to ngtaﬂed knowledge | o proto board
Guide the e Identify technical of- e Electrician knife
students how to equipment, tools specifications | prathod used: The | ®  Combination pliers
demonstrate and material student should o  Diagonal cutting pliers
building a required explain how to: e Long nose pliers
parallel * Prepare e Analog and digital
capacitor circuit capacitors and e Construct multimeter
step-by-step wires for capacitive e Measuring tape
explaining the termination circuits e Overalls
purpose of each | * Builda * Measure e Safety goggles
component capacitive circult capacitive e Work bench
(battery in parallel reactance of the | o gafety hoots
resistor, wires, | ®  Solder the built built circuit e Soldering iron/gun
and switch). circuits e Identify
Integration o Test Fhe built different types
with ICT circuits of capacitors
Tools: (Polarized, non-

polarized)

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various
parallel
capacitor circuit

e  Clean work area,

tools and
equipment

e  Store tools,

equipment and
the materials

e Calculate the
value
capacitance

Principles: The

student should

explain the
principles of:

e Constructing
capacitive
circuits

e Carrying out
measurement of
capacitance and
voltage in
capacitive
circuit

Theories: The

student should

explain:

e Symbols for
capacitor

e Typesof
capacitors

e  The parallel
capacitive
circuit and its
behaviour

e The application
of the various

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
; Unit Title ; Suggested Training Requirements/ of
(Main » EIement_s (_L_earmng Teachln_g and Product/ Knowledge Suggested Resources Periods
Competence) c (Speflflc ) Activities) Learning DS AT Services assessment per
ompetences Methods i
Assessment Unit
types of
capacitive
circuit
Circumstantial
knowledge
Detailed knowledge
about:
o  Safety
precautions in
capacitive
circuits
Safe handling of
working tools,
equipment
(d) Building combined Hands-on Interpret the The capacitive | Knowledge The following tools,
series parallel circuits demonstration given circuit circuits evidence: equipment and safety gear
and guided diagram of a constructed ) are to be available:
practice: capacitive circuit | conform to Dgtalled knowledge | ,  pyoto hoard
Guide the Identify technical of: e  Electrician knife
students on how equipment, tools specifications | ethod used: The | ®  Combination pliers
to demonstrate and material student should e Diagonal cutting pliers
building a series }rjequned explain how to: * Longnose pliers
repare e Analog and digital
E:[r)zlgﬁgr circuit capacitors and e Construct multimeter
v wires for CapaCitive ° Measuring tape
nglabizisge%]e termination circuits e Overalls
purpose of each Build a . * Measure e Safety goggles
component capalci‘ 'II'V? ser_![es capacitive e Work bench
(battery, paraflet circul e  Safety boots
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various series
parallel

Solder the built
circuits

Test the built
circuits

Clean work area,
tools and
equipment

Store tools,
equipment and
the materials

reactance of the
built circuit

e Identify
different types
of capacitors

(Polarized, non-

polarized)

e Calculate the
value
capacitance

Principles: The

student should

explain the
principles of:

e Constructing
capacitive
circuits

e Carrying out

measurement of

capacitance and

voltage in

capacitive

circuit
Theories: The
student should
explain:

e Symbols for

; o capacitor
capacitor circuit e Typesof
capacitors

Soldering iron/gun

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning P Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
e The series-
parallel
capacitive
circuit and its
behaviours
e The application
of the various
types of
capacitive
circuit
Circumstantial
knowledge
Detailed knowledge
about:
e Safety
precautions in
capacitive
circuits
e Safe handling of
working tools,
equipment
15 (a) Building single Hands-on Interpret the The inductive | Knowledge The following tools,
Constructing | inductor circuits demonstration given circuit circuits evidence: equipment and safety gear
inductive and guided diagram of the constructed as . are to be available:
circuits practice: inductive circuit | per technical | Detailed knowledge | o proto poard
. Select specifications | OF: Electrician knife ar
Guide the

students on how
to build a single
inductor circuit

equipment, tools
and material
required

Method used: The
student should
explain how to:

Combination pliers
Diagonal cutting pliers
Long nose pliers
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/

Suggested Resources

Number
of
Periods
per
Unit

step-by-step,
explaining the
purpose of each
component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:

Guide students

e Prepare
inductors and
wires for
termination

e Build asingle
inductor circuit

e Solder the built
circuits

e  Test the built
inductive circuits

e  Clean work area,
tools and
equipment

e  Store tools,
equipment and
excess materials

e Construct
inductive
circuits

e Identify an
inductor

e Calculate the
value of
inductance

Principles: The

student should

explain the
principles of:

e Constructing
inductive
circuits

e Carrying out
measurement of
voltage across
an inductive
circuit

Theories: The

student should

explain:

e The application
of the various
types of
inductive circuit

Circumstantial

knowledge

Analog and digital
multimeter
Measuring tape
Overalls

Safety goggles
Work bench
Safety boot
Soldering iron/gun
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

Number
of
Periods
per
Unit

to explore uses
of various single
inductor circuit

Detailed knowledge
about:

o Safety
precaution in
inductive
circuits

Safe handling of

working tools,

equipment and the
inductors

(b) Building series
circuits

Hands-on
demonstration
and guided
practice:

Guide the
students on how
to demonstrate,
building a series
inductor circuit
step-by-step,
explaining the
purpose of each
component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

e Interpret the

given circuit
diagram of the
inductive circuit

e Select

equipment, tools
and material
required

e Prepare

inductors and
wires for
termination

e Buildan

inductive circuit
in series

e  Solder the built

circuits

e  Test the built

inductive circuits

The inductive
circuits
constructed as
per technical
specifications

Knowledge
evidence:

Detailed knowledge
of:

Method used: The
student should
explain how to:

e Construct
inductive
circuits

e |dentify an
inductor

e Calculate the
value of
inductance

Principles: The

student should

The following tools,
equipment and safety gear
are to be available:

Proto board
Electrician knife
Combination pliers
Diagonal cutting pliers
Long nose pliers
Analog and digital
multimeter
Measuring tape
Overalls

Safety goggles
Work bench
Safety boot

Soldering iron/gun
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment
Use interactive | e  Clean work area, explain the
quizzes or tools and principles of:
circuit-building equipment )
tutorials on e Store tools, e Constructing
platforms like equipment and ||jduc_t|ve
Kahoot or excess materials circuits
google e Carrying out
Classroom measurement of
. . voltage across

Discussions an inductive
and Feedback: circuit

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various series
inductor circuit

Theories: The
student should
explain:

e The series
inductive circuit
and its
behaviour

e The application
of the various
types of
inductive circuit

Circumstantial

knowledge

Detailed knowledge
about:

e Safety
precaution in

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning BiraeEe AR T Services assessment
Competences) Methods
Assessment
inductive
circuits
Safe handling of
working tools,
equipment and
the inductors
(c) Building parallel Hands-on Interpret the The inductive | Knowledge The following tools,
circuits demonstration given circuit circuits evidence: equipment and safety gear
and guided diagram of the constructed as . are to be available:
practice: inductive circuit | per technical | Detailed knowledge | . pyoto poard
. Select specifications | OF: e  Electrician knife
Guide the equipment, tools Method used: The | ® Combination pliers
students on how and material student should e Diagonal cutting pliers
\t,c\jhtier;nsglsjt[)a:ﬁ,d required explain how to: e Long nose pliers
a parallel Prepare e Analog and digital
inductor circuit inductors and  Construct multimeter
step-by-step wires for inductive e Measuring tape
explaining trl1e terr_’mnatlon circuits e Overalls
purpose of each Build a parallel e Identify an e  Safety goggles
component inductive circuit inductor e Work bench
(battery, Solder the built e Calculate the o  Safety boot
resistor, wires, circuits value of e Soldering iron/gun
and switch). Test the built inductance
Integration inductive circuits Princip|es: The
with ICT Clean work area, student should
Tools: tools and explain the
equipment principles of:
Use interactive Store tools,

quizzes or
circuit-building
tutorials on

equipment and
excess materials

e Constructing
inductive
circuits

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various
parallel inductor
circuit

e Carrying out
measurement of
voltage across
an inductive
circuit

Theories: The

student should

explain:

e The parallel
inductive circuit
and its
behaviour

e The application
of the various
types of
inductive circuit

Circumstantial

knowledge

Detailed knowledge
about:

e Safety
precaution in
inductive
circuits

Safe handling of

working tools,

equipment and the
inductors

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment
(d) Building combined Hands-on Interpret the The inductive | Knowledge The following tools,
series parallel circuits demonstration given circuit circuits evidence: equipment and safety gear
and guided diagram of the constructed as . are to be available:
practice: inductive circuit | per technical Dgtalled knowledge | ,  proto hoard
. Select specifications | OF: e Electrician knife
Guide the

students on how
to demonstrate,
building a series
parallel inductor
circuit step-by-
step, explaining
the purpose of
each component
(battery,
resistor, wires,
and switch).
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

equipment, tools
and material
required

Prepare
inductors and
wires for
termination
Build a series-
parallel
inductive circuit
Solder the built
circuits

Test the built
inductive circuits
Clean work area,
tools and
equipment

Store tools,
equipment and
excess materials

Method used: The
student should
explain how to:

e Construct
inductive
circuits

e Identify an
inductor

e Calculate the
value of
inductance

Principles: The

student should

explain the
principles of:

e Constructing
inductive
circuits

e Carrying out
measurement of
voltage across
an inductive
circuit

e Combination pliers

e Diagonal cutting pliers

e Long nose pliers

e Analog and digital
multimeter

e  Measuring tape

Overalls

Safety goggles

Work bench

Safety boot

Soldering iron/gun

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Hold a class Theories: The
discussion student should
where students explain:
share their
experiences, e The series-
challenges, and parallel
solutions inductive circuit
_ ) and its
Brainstorming: behaviour
Guide students e The application
to explore uses of the various
of various series types of
parallel inductor inductive circuit
circuit Circumstantial
knowledge
Detailed knowledge
about:
e Safety
precaution in
inductive
circuits
e Safe handling of
working tools,
equipment and
the inductors
1.6 (a) Building a resistance | Hands-on e Interpret given The RLC Knowledge The following tools,
Constructing | and capacitance circuit demonstration diagram of the circuit evidence: equipment and safety gear
RLC circuit and guided RLC circuit constructed ) are to be available: 49
practice: e Select conforms to De?talled knowledge | , proto hoard
equipment, of: e Electrician knife
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Module Title Assessment Criteria Number
; Unit Title ; Suggested Training Requirements/ of
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment per
Assessment Unit
Guide the tools and technical Method used: The e Combination pliers
students on how material specifications | student should o Diagonal cutting pliers
to demonstrate, required explain how to e Long nose pliers
building a e  Prepare construct RLC e Analog and digital
resistance and inductors, circuits multimeter
capacitance capacitors, o i
circuit step-by- respistors and Principles: The : :\)/Ieasulzlng ape
step, explaining wire for student should . S;zrta So les
the purpose of termination explain the Wi kybg g%
each component e Build principles of: * S ?rt ;nct
. [ ]
(battery, resistance e  Constructin a6ty 700LS
. : g e Soldering iron/gun
resistor, wires, and RLC circuit
and switch). capacitance o Carrvi
: LA arrying out
Integration circuit
. measurement of
with ICT e Solder the :
Tools: built circuit voltage in an
uit circurts RLCL circuit
Use interactive o [Testthe Theories: The
quizzes or built circuits student should
circuit-building * Cleanthe explain:
tutorials on work area, " -
platforms like tool_s and e The _RLC circuit
Kahoot or equipment and its
google Store tools, behaviour
Classroom equipment aqd the e The appli<_:ation
excess materials of the various
Discussions types of
and Feedback: Inductive
circuits

Hold a class
discussion
where students
share their

Circumstantial
knowledge
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/ Knowledge
Services assessment
Assessment

Training Requirements/
Suggested Resources

Number
of
Periods
per
Unit

experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various
resistance and
capacitance

Detailed knowledge
about:

e Safety
precaution when
soldering RLC
circuits

e Safe handling of
working tools,
equipment and

circuit RLC
components

(b) Building a resistance | Hands-on e Interpret given The RLC Knowledge The following tools,

and inductance circuit demonstration diagram of the circuit evidence: equipment and safety gear
and guided RLC circuit constructed . are to be available:
practice: e Select conforms to Df(?talled knowledge | , proto hoard
Guide the equipment, | technical ot e Electrician knife

tools and specifications | athod used: The e Combination pliers
students on how material . ! .
1a student should « Diagonal cutting pliers

to demonstrate, required . .
building a qui explain how to e Long nose pliers
resistance and ° iF;ESgtrgrs construct RLC . Analpg and digital
inductance capacitoré circuits multlm_eter
circuit step-by- resistors a}\d Principles: The : I\O/I\?:f;:;ng tape
step, explaining wire for student should
the purpose of termination explain the o Safety goggles
each component e Build principles of: e Work bench
(battery, ut : ' o Safety boots
resistor, wires, ;S(;S ance e Constructing Soldering iron/gun
and switch). ; RLC circuit
Integration indugtance
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
with ICT circuit e Carrying out
Tools: Solder the measurement of
) ) built circuits voltage in an

Use interactive e Testthe RLCL circuit
quizzesor built circuits Theories: The
circuit-building e Cleanthe student should
tutorials on work area, explain:
platforms like tools and
Kahoot or equipment . T_he RLC
wode | Soeoots

equipment .

. . behaviour

Discussions and the The applicafi
and Feedback: excess * € application

materials of the various

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:

Guide students
to explore uses
of various
resistance and
inductance
circuit

types of
Inductive

circuits

Circumstantial
knowledge

Detailed knowledge
about:

Safety
precaution when
soldering RLC
circuits

Safe handling of
working tools,
equipment and
RLC
components

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning BiraeEe AR T Services assessment
Competences) Methods
Assessment

(c) Building a resistance | Hands-on e Interpret given The RLC Knowledge The following tools,

inductance and demonstration diagram of the circuit evidence: equipment and safety gear

capacitance circuits and guided RLC circuit constructed . are to be available:
practice: e Select conforms to Detailed knowledge |  pyotg poard
Guide the equipment, | technical of: e Electrician knife
students to tools and specifications | pethod used: The | ® Combination pliers
demonstrate. on material student should « Diagonal cutting
building a required explain how to pliers _
resistance, ° I_Drepare construct RLC ¢ Long nose pliers
inductance and inductors, circuits e Analog and digital
capacitance capacitors, o multimeter

ape resistors and Principles: The e Measuring tape
circuit step-by- wire for student should gtap
step, explaining termination explain the * Overalls
the purpose of Build principles of: o Safety goggles
each component * inlcjjl tor ' e Work bench
(battery, ca l;((::i?o,r e Constructing o Safety boots
resistor, wires, E . RLC circuit e Soldering iron/gun
and SW|tCh) an r.ESIStor ° Carrving out
Integration cireutt e f
with ICT e Solder the mel?sure_ment °
Tools: built circuits porage in an
: RLCL circuit
s Testthe Theories: The

Use interactive built circuits student sﬁould
quizzes or e Cleanthe explain:
circuit-building work area, pain-
tutorials on tools and e TheRLC
platforms like equipment circuit and
Kahoot or Store tools, its
google equipment behaviour
Classroom and the

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources TG
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Discussions excess e The application
and Feedback: materials of the various
I-_|o|d a_class mgﬁiﬁ\te
discussion circuits
where students
share their Circumstantial
experiences, knowledge
challenges, and
solutions Detailed knowledge
about:
Brainstorming:
Guide students o Safety
to exp]ore uses precaution when
of various SOldering RLC
resistance, circuits
inductance and Safe handling of
capacitance working tools,
circuit equipment and
RLC
components
1.7 (a) Measuring voltage in | Hands-on e Determine Electrical Knowledge The following tools,
Measuring the circuit Experiments: component quantities evidence: equipment and safety gear
electric Provide the values measured . are to be available:
quantities students with e Connectsimple | conform to De.ztalled knowledge | Ejectrical components
simple electrical electric circuits | IEEE of: e Tool kit
circuit I_<|ts e Perform standards Method used: The e Work bench 26
containing a soldering students should e Power supply
power source e Measure voltage explain how to: e Safety boots
and measure in the circuit e HT safety gloves
voltageinreal | o Clean workplace e Overalls
cireuits and tools e Batteries
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Simulations e  Store tools, e Measure e Resistors
and Virtual materials and component e  Wires
Labs: equipment values e  voltmeter/multimeter.
Guide the e Read colour
codes
students to use
technology to * Calcu_late
visualize circuit EIGCU!C.
behaviour quantities
e Determine the
Use of values of
animations and components
videos: using colours
codes

Show
animations of
how electrons
move in a
circuit and how
a voltmeter
detects voltage
differences

Collaborative

e Measure voltage
and current
Principles: The
student should
explain principle of:

e Connecting
electrical circuits
in

¢ Taking voltage

group work: measurements in
Assign tasks to the circuit
group of Theories: The
students such student should
as designing a explain:
circuit to Different
achieve a *  oieren

. component
specific ratings
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
voltage e Types of
reading electric circuit
) connections
Formative e Verification of
Assessment electric rules
Through Peer and laws
Teaching: e Importance of
. component
After learning ratings
the basics, guide e Types and uses
students to work of measuring
in pairs or and testing
groups to teach instruments
each other how Circumstantial
to measure knowledge
voltage Detailed knowledge
correctly. about:
e Safe handling of
working tools
Safe handling of
measuring
instruments
(b) Measuring current in | Hands-on e Determine Electrical Knowledge The following tools,
the circuit Experiments: component quantities evidence: equipment and safety gear
Provide the values measured ) are to be available:
students with e Connectsimple | conform to Dgtalled knowledge | ,  Ejectrical components
simple electrical electric circuits | IEEE of: e Analog and digital
circuit Kits e Perform standards Multimeters
containing a soldering e Tool kit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

power source
and measure
current in real
circuits

Simulations
and Virtual
Labs:

Guide the
students to use
technology to
visualize circuit
behaviour

Use of
animations and
videos:

Show
animations of
how electrons
move in a
circuit and how
an amp’s meter
detects current
differences

Collaborative
group work:
Assign tasks to
group of
students such

Measure electric
quantities

Clean workplace
and tools

Store tools,
materials and
equipment

Method used: The
student should
explain how to:

e Measure
component
values

e Read colour
codes

e Calculate
electric
quantities

e Determine the
values of
components
using colours
codes

e Measure current

Principles: The

student should

explain principle of:

e Connecting
electrical
circuits in
combination

Theories: The

student should

explain:

Work bench
Power supply
Safety boots

HT safety gloves
Overalls

Number
of
Periods
per
Unit

107




Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment
as designing a o Different
circuit to component
achieve a ratings
specific o Typesof
current reading electric _C|rCU|t
connections
Formative e Verification of
Assessment electric rules
Through Peer and laws
Teaching: e Importance of
component
After learning ratings
the basics, guide e Types and uses
students to work of measuring
in pairs or and testing
groups to teach instruments
each other how Circumstantial
to measure knowledge
current correctly
Detailed knowledge
about:
e Safe handling of
working tools
Safe handling of
measuring
instruments
(c) Measuring resistance | Hands-on e Determine Electrical Knowledge The following tools,
in the circuit Experiments: component quantities evidence: equipment and safety gear
Provide the values measured are to be available:
students with conform to e Electrical components

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) Co(riggfelgges) Activities) Iﬁ:{&gg SRR Services | assessment
Assessment
simple electrical | ¢  Connect simple IEEE Detailed knowledge | ¢  Analog and digital
circuit Kits electric circuits standards of: Multimeters
containing a e  Perform e Tool kit
power source soldering Method used: The | | \voi pench
and measure e Measure electric studept should e  Power supply
: : - explain how to:
resistance in real quantities e Safety boots
circuits e Clean workplace e Measure e HT safety gloves
Simulations and tools component e Overalls
and Virtual e Store tools, values
Labs: matgrials and e Read colour
equipment codes

Guide the e Calculate
students to use electric
technology to quantities

visualize circuit
behaviour

Use of
animations and
videos:

Show
animations of
how electrons
move in a
circuit and how
an Ohm’s meter
detects
resistance
differences

e Measure voltage

and current
Principles: The
student should
explain principle of:

e Connecting
electrical
circuits in

e Taking different

measurements

of electric

quantities
Theories: The
student should
explain:

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Collaborative e Different
group work: component
Assign tasks to ratings
group of e Typesof
students such electric circuit
as designing a connections
circuit to e Verification of
achieve a electric rules
specific ) ?;C:J(I)?g?\ce of
I‘ESIdS_t ance component
reading ratings
Formative e Types and uses
Assessment of measuring
Through Peer gnd testing
Teaching: _ |nstrumer_1ts
| Circumstantial
After learning knowledge
ti:edbasms, gwdE Detailed knowledge
students to wor about:
in pairs or
groups to teach e Safe handling of
each other how working tools
to measure Safe handling of
resistance measuring
correctly instruments
(d) Carrying out Hands-on e Determine Electrical Knowledge The following tools,
insulation test practical component guantities evidence: equipment and safety gear
demonstration: values measured are to be available:
conform to e  Electrical components

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
_ Unit Title _ Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Guide to e Carry out IEEE Detailed knowledge | ¢  Analog and digital
demonstrate insulation test standards of: Multimeters
how to operate Perform Tool kit
an insula?ion ) soldering Method used: The : Work bench
tester (megger) | e  Measure electric student should e Work bench light
on different quantities explain how to: e Power supply
gli(t:(tarr:fslm e  Clean workplace e Measure e Safety boots
cgbles and tools component e HT safety gloves
:  Store tools, values e Overalls
Demonstration: materials and e Read colour
equipment codes
Use simulations e Calculate
Fo shov_v how electric
msu_latlon . quantities
test_lng works in e Determine the
various values of
scenarios, such components
as dete:ctmg using colours
faults in cables codes

or systems

Group work
and peer
teaching:

Divide students

e  Measure voltage
and current
Principles: The
student should
explain principle of:

e Carry out

into small ( :
groups and insulation test
assign each e Taking different
group a task, measurements
such as testing of electric
quantities

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

specific cables
or appliances.

Discussion:

Guide the
students to
discuss where
insulation
testing is used,
such as in
household
wiring,
industrial
machines, or
electronics

Theories: The
student should
explain:

Different
insulation
materials
Types of
electric circuit
connections
Verification of
electric rules
and laws
Importance of
component
ratings

Types and uses
of measuring
and testing
instruments

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools
Safe handling of
measuring
instruments

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning BiraeEe AR T Services assessment
Competences) Methods
Assessment
(d) Carrying out Hands-on e Determine Electrical Knowledge The following tools,
earthling test practical component quantities evidence: equipment and safety gear
demonstration: values measured . are to be available:
. e Connectsimple | conform to Detailed knowledge | ,  glectrical components
35(;%?1::?0 electric circuits | IEEE of: e Analog and digital
demonstrate on | *  Perform standards Method used: The multimeter
soldering d hould e Tool kit
how to operate . student shou
an earthling e Measure electric explain how to: e Work bench
teste on quantities e Work bench light
different e Clean workplace e Measure e Power supply
electrical and tools component Safety boots
systems or e Store tools, values e HT safety gloves
cables materials and *  Read colour e Overalls
' equipment codes

Demonstration: e Calculate

electric

e Carry out

insulation earthling and
testing works in current

various
scenarios, such
as detecting
faults in
earthling or
systems

Group work
and peer
teaching:

Principles: The
student should
explain principle of:

e Connecting
electrical
circuits in
parallel, series
and
combination

e Taking different
measurements

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Divide students of electric
into small quantities
groups and Theories: The
assign each student should

group a task,
such as testing
specific
earthling or
appliances.

Discussion:

Guide the
students to
discuss where
earthling testing
is used, such as
in household
wiring,
industrial
machines, or
electronics

explain:

e Different
component
ratings

e Typesof

electric circuit
connections

e Verification of
electric rules
and laws

e Importance of
component
ratings

e Typesand uses
of measuring
and testing
instruments

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of

working tools

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) c (Speflflc ) Activities) Learning DS AT Services assessment per
ompetences r
P Methods Assessment Unit
Safe handling of
measuring
instruments
1.8 Testing (a)Testing thermostat Hands-on e  Select tools, Test Knowledge The following tools,
electro- demonstration equipment and thermostat, evidence: equipment and safety gear
mechanical and guided materials electrical and . are to be available:
components practice: o Testthermostat | mechanical Detailed knowledge |, set of screw drivers
Guide students | ¢ APply safety faults as per of: e Digital Multimeter
gears conforms Method used: The e Mechanical hand tools
to demonstrate : .
howto testing | ®  Cl€an student should kit
thermostat step- workplace, tools explain how to: e Wooden board
by-step, and equipment e Overalls
explaining the | *  Store tools and e Useanalogand |« Safety boots
purpose of each equipment digital o gloves
component, Multlme_ter e Combination plier
wires, and * Applydifferent | o \yjire striper
switch. gfce;igf test Wire cutter
\Ilmig;’étlron Principles: The 30
Tools: student should

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

explain the principle
of operating
characteristics of
thermostat

Theories: The
student should
explain:
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Discussions e The types and

and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:
Guide students
to explore uses
of various

Test thermostat

identification of

thermostat
Circumstantial
knowledge

Detailed knowledge
about:

e Safe handling of
measuring
instruments

e Safe handling of
tools, equipment

(b) Testing relays and
overload

Hands-on
demonstration
and guided
practice:

Guide the
students to
demonstrate
how to test relay
and overload
step-by-step,
explaining the
purpose of each
component,
wires, and

Select tools,
equipment and
materials

Test relay and
overload
Apply safety
gears

Clean
workplace, tools
and equipment
Store tools and
equipment

Test electrical
and
mechanical
faults as per
conforms

Knowledge
evidence:

Detailed knowledge
of:

Method used: The
student should
explain how to:

e Useanalog and
digital
Multimeter

e ldentify
different types

The following tools,
equipment and safety gear
are to be available:

Set of screw drivers
Digital Multimeter
Mechanical hand tools
kit

Wooden board
Overalls

Safety boots
Combination plier
Wire striper

Wire cutter
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Module Title

Assessment Criteria

; Unit Title ; Suggested Training Requirements/
(Main Soecifi Elements (Learning Teaching and Product/ Knowledge Suggested Resources
ecific iviti i i
Competence) cO(m Setences) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
switch. of relays and
Integration overload
with ICT Principles: The
Tools: student should

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:

Guide students
to explore uses
of various test
of relays and
overloads

explain the principle
of operating
characteristics of
relay and overload

Theories: The
student should
explain:

e The types and
identification of
Relays and
overload

Circumstantial
knowledge

Detailed knowledge
about:

e Safe handling of
measuring
instruments

e Safe handling of
tools, equipment

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) Co(riggfelgges) Activities) Iﬁ:{&gg SRR Services | assessment
Assessment
(c) Testing capacitors Hands-on e  Select tools, Test electrical | Knowledge The following tools,
demonstration equipment and and evidence: equipment and safety gear
and guided materials mechanical . are to be available:
practice: e Testcapacitors | faults as per Dgtalled knowledge | o set of screw drivers
Suide the o Apply safety conforms of: +  Digital Multimeter
students to gears Method used: The o I\/_Iechamcal hand tools
demonstrate e Clean student should kit
how to testing workpla_ce, tools explain how to: e Wooden board
and equipment e Overalls

capacitor step-
by-step,
explaining the
purpose of each
component,
wires, and
switch.
Integration
with ICT
Tools:

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

e  Store tools and
equipment

e Use analog and
digital
Multimeter

Apply different

types of capacitors

Principles: The
student should
explain the principle
of operating
characteristics of
capacitor

Theories: The
student should
explain:

e The types and
identification of
Capacitor and
capacitance

Circumstantial

knowledge

e Safety boots

e Combination plier
e Wire striper

e Wire cutter

Number
of
Periods
per
Unit

118




Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Hold a class Detailed knowledge
discussion about:
where students .
share their e  Safe handling of

experiences,
challenges, and
solutions

Brainstorming:

Guide the
students to
explore uses of
various test of

measuring
instruments

e Safe handling of
tools, equipment

capacitor

(d) Testing compressor Hands-on Select tools, Test electrical | Knowledge The following tools,
demonstration equipment and and evidence: equipment and safety gear
and guided materials mechanical . are to be available:
practice: Make electric faults as per Dgtalled knowledge | ,  set of screw drivers
Guide the circuits diagram | conforms of: e Digital Multimeter
students to of test Method used: The | ® Mechanical hand tools
demonstrate compressor student should kit
how to test Test compressor explain how to: e Wooden board
compressor motor pump e Overalls
step-by-step, Apply safety . ;J_SP; a?alog and | o Safety boots
explaining the gears Ivllglltq e Combination plier
purpose of each Clean uftimeter e Wire striper
component, workpla_ce, tools o Applydifferent | §  \vire cutter
wires, and and equipment types of test
switch. Store tools and ~ compressor
Integration equipment Principles: The

student should

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

; Unit Title ; Suggested Training Requirements/
(Main Soecifi Elements (Learning Teaching and Product/ Knowledge Suggested Resources
ecific iviti i i
Competence) cO(m Setences) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
with ICT explain the principle
Tools: of operating

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,
challenges, and
solutions

Brainstorming:

Guide students
to explore uses
of various test
of compressor

characteristics of the
compressor

Theories: The
student should
explain:

Compressor
types

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
measuring
instruments
Safe handling of
tools, equipment

(e) Testing defrost timer

Hands-on
demonstration
and guided
practice:

Select tools,
equipment and
materials

Test electrical
and
mechanical

Knowledge
evidence:

The following tools,
equipment and safety gear
are to be available:

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Guide the e  Make electric faults as per Detailed knowledge Set of screw drivers
students to circuits diagram | conforms of: Digital Multimeter
demonstrate of Test defrost i
ow 16 téating o Method used: The IIz/iltechanlcal hand tools
defrost timer e  Test defrost Ziﬁz?; ;2?/3 It% Wooden board
step-by-step, timer ' Overalls
explalnlng]]c the ) o Apply safety e Useanalogand Safety boots
Eg:ﬁogﬁgmeac gears digital Combination plier
wireg i e Clean Multimeter Wire striper
Switch wc:jrkpla_ce, tO(?['S e Apply different Wire cutter
_ and equipmen types of tests
\I/\Ilqiiiglrétll'on *  Store tools and defrost timer
Tools: equipment Principles: The

Use interactive
quizzes or
circuit-building
tutorials on
platforms like
Kahoot or
google
Classroom

Discussions
and Feedback:

Hold a class
discussion
where students
share their
experiences,

student should
explain the principle
of operating
characteristics of the
defrost timer

Theories: The
student should
explain:

e The types of
Defrost timers
and its
operations

Circumstantial

knowledge

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) . (Specific ; Activities) Learning Process Assessment Services assessment 5
ompetences Methods i
Assessment Unit
challenges, and Detailed knowledge
solutions about:
Brainstorming: e Safe handling of
Guide the measuring
students to instruments
explore uses of e Safe handling of
various test of tools, equipment
defrost timer
2.0 Building | 2.1 Determine | (a) Testing Inquiry-Based | e Selecttoolsand | Tested Knowledge The following tools,
simple characteristics | characteristics of diodes | Learning: equipment components evidence: equipment and safety gear
electronic of active ide th e Select electronic | bear iled k led are to be available:
circuits electronic Guide the components characteristics | Detailed knowledge |, pjgital and analogue
devices StUd‘i_”tS with o |+ Construct circuit that conform | OF: multimeters
o S for Test o Method used: The | ®  Oscilloscope
as- ovxé can characteristics of | specifications | ¢ qant should e Curve tracer
V\;f teSttt .et. diodes as glVen in explain how to test o Tool kit
Charackeristics 1 o component component isti Work bench
of a diode in a np data book characteristics of o ork benc
circuit? testing LLLe s diodes e Gloves
e  Test electronic o e Overcoat 57
experiments: e Record test student should
_ results explain the
Equip them o Interpret principles of:
with standard test .
components like results * Operating test
diodes equipment and
©, e  Observe safety measuring
multimeter, regulations instruments
resistors, and' e Clean tools,
breadboards in equipment and
constructing workplace
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
circuits to test e  Store tools, Testing

forward and
reverse bias

Practical work:

Organise the
students into
manageable
groups of
students to link
diode
characteristics
to real-world
uses.

Guided
Problem-
Solving

Challenge
students to
troubleshoot a
faulty diode in a
given circuit.

equipment and
components

characteristics of
diodes

Theories: The
student should
explain:

e Types of diodes

e The difference
between passive
and active
electronic
components

e Characteristics
of diode in
electronic

e Variation of
component
performance
with
temperature

Circumstantial

knowledge

Detailed knowledge
about:

e Safety
precautions in
electronic work

123




Module Title 5 - Assessment Criteria Number
Unit Title uggeste Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) c (Speflflc ) Activities) Learning DS AT Services assessment per
ompetences Methods .
Assessment Unit
e Safe handling of
tools, test
equipment and
measuring
instruments
Safe handling of
electronic
components
(b) Testing Inquiry-Based | e Selecttoolsand | Test Knowledge The following tools,
characteristics of Learning: equipment components evidence: equipment and safety gear
transistors e Select electronic | bear . are to be available:
Ask the students components characteristics D(?talled knowledge | ,  pjgital and analogue
qu.eftl_:ons, such |, Construct circuit | that conform of: multimeters
we OV\tI1 " for Testing o Method used: The | ® Oscilloscope
V\Le testthe characteristics of | specifications | ¢ 4ent should e  Curve tracer
¢ far?Cte”.si'CS transistors asgivenin explain how to Test | ®  Tool kit
ot a transistors e Test electronic component haracteristics of e Work bench
in a circuit? data books characteristics o
component transistors e Gloves
Hands-on e Record test components e Overcoat
experiments: results o e Overall
o Interpret Principles: The
Equip them standard test student should
with results ex_pla_ln the
components like ° Observe Safety prmCIples of:
tranSiStor, regu|ati0ns .
multimeter and e Clean tools ¢ Ope_ratlng test
breadboards i : equipment and
equipment and measuring
Practical work: workplace instruments
e Testing
components
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

Organise the
students into
manageable
groups to link
thyristors
characteristics
to real-world
uses.

Guided
Problem-
Solving

Challenge
students to
troubleshoot a
faulty on
transistor in a
given circuit

e  Store tools,
equipment and
components

Theories: The
student should

explain:

e Types of
transistors in
electronic
components

e The difference
between passive
and active
electronic
components

e Variation of
component
performance
with
temperature

Circumstantial

knowledge

Detailed knowledge
about:

e Safety
precautions in
electronic work

e Safe handling of
tools, test
equipment and
measuring
instruments

Number
of
Periods
per
Unit
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Module Title 5 - Assessment Criteria
Unit Title uggeste Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Safe handling of
electronic
components
(c) Testing Inquiry-Based Select toolsand | Test Knowledge The following tools,
characteristics of Learning: equipment components evidence: equipment and safety gear
thyristors Select electronic | bear ) are to be available:
Ask the studer;ts components characteristics ngtaﬂed knowledge | ,  pjgital and analogue
g:.efﬂ(())rx,czl;c Construct circuit | that conform | OF: multimeter
: for component to Method used: The e Oscilloscope
we test the . ification .
characteristics testing Specrncations | o dent should e Curve tracer
ko Test asgiven in explain how to Test | ®  Tool kit
of thyristors in a . component oW
circuit? characteristics of P characteristics of e Work bench
thyristors data books thyristors e Gloves
Hands-on Record test o e Overcoat
experiments: results Principles: e Overall
Interpret
. The student should
Equip them standard test explain the
with . results principles of:
components like Observe safety
thyristors, regulations e  Operating test
multimeter, Clean tools, equipment and
Practical work: equipment and measuring
workplace instruments
Organise the Store tools, e Testing
students into equipment and components
manageable components Theories: The
groups to link student should
thyristors explain:

characteristics

e Typesof
thyristors in

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
to real-world electronic
uses. components
. e The difference
Gu'gfd between passive
Problem- and active
Solving electronic
Challenge components
students to e Variation of
troubleshoot a component
faulty of performance
thyristors in a with
given circuit. ~ temperature
Circumstantial
knowledge
Detailed knowledge
about:
o Safety

precautions in
electronic work
Safe handling of
tools, test
equipment and
measuring
instruments
Safe handling of
electronic
components

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
(d) Testing Inquiry-Based | e Select toolsand | Test Knowledge The following tools,
characteristics of opto- Learning: Ask equipment components evidence: equipment and safety gear
electronic devices the students e Select electronic | bear . are to be available:
questions, such components characteristics Dgtalled knowledge | ,  pjgital and analogue
as: "How can e Construct circuit | that conform of: multimeter
we test the fortest o Method used: The | *  Oscilloscope
characteristics characteristics of specifications | ¢ qent should e  Curve tracer
of opto- opto-electronic | @ given in explain how to test | ®  Tool kit
glec_tron!c devices gom%oneknt characteristics of e Work bench
_ewc_ers) Ina o Testelectronic ata books opto-electronic e Gloves
circuit: component devices e Overcoat
) e Record test Overall
Hand_s on . results Principles: The *
experiments: | Interpret student should
Equip them standard test explain the
with results principles of:
components like | Observe safety o  Operating test
opto-electronic regulations

devices,
multimeter,

Practical work:

Organise the
students into
manageable
groups to link
opto-electronic

e Clean tools,
equipment and
workplace

e  Store tools,
equipment and
components

equipment and
measuring
instruments
e Testing
components
Theories: The
student should
explain:

e Types of opto-

devices glgfitgg:'c
characteristics _
e Characteristics
of opto-

Number
of
Periods
per
Unit

128




Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main Elements (Learning Teaching and Product/ Knowledge Suggested Resources .
Competence) (Specific Activities) Learning Services assessment PEIEES
Competences) Methods Process Assessment per
Assessment Unit
to real-world electronic
uses. devices
ided e Variation of
Gmble component
Problem- performance
Solving with
Challenge ~ temperature
students to Circumstantial
troubleshoot a knowledge
Z?:(I:?r/o%fi(?pto_ Detailed knowledge
o about:
devices in a
given circuit. e Safety
precautions in
electronic work
e Safe handling of
tools, test
equipment and
measuring
instruments
Safe handling of
electronic
components
(e)Testing Inquiry-Based e Select tools and Tested Knowledge The following tools,
characteristics of Learning: equipment components evidence: equipment and safety gear
integrated circuits e Select electronic | bear . are to be available:
Ask the studer;]ts components characteristics ngtaﬂed knowledge | ,  pjgital and analogue
g:.eEtl_l'(())rx,CsaL;]c e Construct circuit | that conform | OF: multimeter
we test the for component |0 Method used: The | ®  Oscilloscope
o > testing specifications | ¢ ,4ent should e Curve tracer
characteristics as given in

129




Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
of integrated e  Test electronic component explain how to test e Tool kit
circuits? component data books components e Work bench
Record test I
Hands-on * results Principles: The t : 81/0\;63 "
experiments: student should ercoa
e Interpret explain the e Overall
Equip them standard test principles of:
with results
components like | ®  Observe safety e  Operating test
integrated regulations equipment and
circuits,  Clean tools, measuring
multimeter, equipment and instruments
) workplace e Testing
Practical work: | e  Store tools, components

Organise the
students into
manageable
groups to link
integrated
circuits
characteristics
to real-world
uses.

Guided
Problem-
Solving

Challenge
students to
troubleshoot a
faulty of

equipment and
components

Theories: The
student should
explain:

e  Types of active
electronic
components

e The difference
between passive
and active
electronic
components

e Characteristics
of active
electronic
components

e Variation of
component

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main Elements (Learning Teaching and Product/ Knowledge Suggested Resources .
Competence) (Specific Activities) Learning Services assessment FETOEE
Competences) Methods Process Assessment per
Assessment Unit
integrated performance
circuits in a with
given circuit. temperature
Circumstantial
knowledge
Detailed knowledge
about:
e Safety
precautions in
electronic work
e Safe handling of
tools, test
equipment and
measuring
instruments
e Safe handling of
electronic
components
2.2 Building (a) Building half wave Brainstorm: e Interpret the Constructed Knowledge The following tools,
rectifier rectifier . circuit diagram rectifier evidence: equipment and safety gear
circuits Guide the o Identify circuits ) are to be available:
(sjtufgients tl(; tools, perform ngtaﬂed knowledge e Proto board
r:ﬂ'ir:ji*erz m;"’a"e equipment | accordingto | e  Electrician knife
PP materials specifications | ¢y, dent should pliers
Demonstration: . Zfegare explain how to: e  Diagonal cutting
iodes pliers
Demonstrate to capacitors e Testadiode by e Long nose pliers
the students how transistors an Ohmmeter e Digital multimeter
to Build half inductor and o Tape measure
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

Number
of
Periods
per
Unit

wave rectifier r
and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable
groups to Build
half wave
rectifier in
working area

wires for
termination
Build a
rectifier
circuit
Measure the
output of
rectifier
Clean work
area, tools
and
equipment
Store tools,
equipment
and
materials

e Build half and
full wave
rectifier circuits

e  Measure the
output of the
half and full
wave rectifiers

Principles: The

student should

explain the
principles of:

e Diode biasing
e Build a rectifier
circuit

e Carryout
measurement of
the rectifier
circuit

Theories: The

student should

explain:

e Electronics and
electrical
components
used to build
rectifier circuits

e Work bench
e Oscilloscope

e Soldering
iron/gun

e Safety goggles

e Gloves

e Overalls

e Safety boots
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Module Title Unit Title Suggested Assessment Criteria Training Requirements/ Nurmber
(Main » Elements (Learning Teaching and Product/ Knowledge SUggegted qResources O-f
Competence) (Specific Activities) Learning Services assessment Periods
Competences) Methods Process Assessment per
Assessment Unit
e Conventional
current flow
theory
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
and equipment
Safety precautions
when using
soldering iron and
gun
(b) Building full wave Brainstorm: e Interpret the Constructed Knowledge The following tools,
rectifier centre tapped . circuit diagram rectifier evidence: equipment and safety gear
Guide the o Identify circuits ) are to be available:
stut_jents to tools, perform Detailed knowledge | , Proto board
?:I:che];ugix\{?:e equipment | according to of: e Electrician knife
tapped and their and | ?Cef(l:filfli(i::tions Method used: The | *  Combination pliers
application materials P student should «  Diagonal cutting pliers
e  Prepare explain how to: e Long nose pliers
Demonstration: diodes ) ¢ Digital multimeter
capacitors e Testadiode by |, Tape measure
Demonstrate to transistors an Ohmmeter e Work bench
the students on inductor and e Buildhalfand |, oggilloscope
?L? I\INv:[/(;viu”d \tl:a”rﬁnf;trion Igtl:lti\:‘\gz\r/iircuits *  Soldering iron/gun
rectifier centre *  Safety goggles
e Gloves
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

tapped and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable
groups of
students to
Build full wave
rectifier centre
tapped in
working area

Build a
rectifier
circuit
Measure the
output of
rectifier
Clean work
area, tools
and
equipment
Store tools,
equipment
and
materials

e  Measure the
output of the
half and full
wave rectifiers

Principles: The

student should

explain the
principles of:

e Diode biasing

e Build a rectifier
circuit

e Carryout
measurement of
the rectifier
circuit

Theories: The

student should

explain:

e Electronics and
electrical
components
used to build
rectifier circuits

e Conventional
current flow
theory

Circumstantial

knowledge

Overalls
Safety boots

Number
of
Periods
per
Unit
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Module Title 5 - Assessment Criteria
Unit Title uggeste Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
ecific iviti i i
Competence) ComSetenceS) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
Detailed knowledge
about:
e Safe handling of
working tools
and equipment
e Safety
precautions
when using
soldering iron
and gun
(c) Building bridge Brainstorm: e Interpret the Constructed Knowledge The following tools,
rectifier . circuit diagram rectifier evidence: equipment and safety gear
Guide the o Identify circuits _ are to be available:
students to tools perform Detailed knowledge | o  proto board
gflf(;g‘; ?Qg“tfr:z:r equipment | accordingto | OF e Electrician knife
application and technical Method used: The | ¢ Combination pliers
materials specifications | ¢ et should o Diagonal cutting pliers
Demonstration: e Prepare explain how to: e Long nose pliers
diodes _ e Digital multimeter
Demonstrate to capacitors e Testadiodeby |, Tape measure
the stgdentzs how transistors an Ohmmeter e Work bench
to B-U.I|d bridge inductor and e Build half and e  Oscilloscope
Lectlfler and to wires for full wave e  Soldering iron/gun
andle to termination rectifier circuits
. e Safety goggles
to00ls and . BuH_d_a e  Measure the e Gloves
equipment rectifier output of the e Overall
quip circuit half and full S"fe;a s t
Practical work: e Measure the _ wave rectifiers * alely boots
) output of Principles: The
Organise the rectifier student should

students into

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
manageable e Clean work explain the
groups to Build area, tools principles of:
bridge rectifier and . _
in working area equipment  Diode biasing
e Store tools e Build arectifier
equipment circuit
and e Carryout
materials measurement of

the rectifier

circuit
Theories: The
student should
explain:

e Electronics and
electrical
components
used to build
rectifier circuits

e Conventional
current flow
theory

Circumstantial

knowledge

Detailed knowledge
about:

e Safe handling of
working tools
and equipment

e Safety
precautions

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main Soecifi EIement_s (_L_earning Teachin_g and Product/ Knowledge Suggested Resources
Competence) cO(m ngelnlc(::es) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
when using
soldering iron
and gun
(d) Building a Brainstorm: e Interpret the Constructed Knowledge The following tools,
smoothing circuit ) circuit diagram rectifier evidence: equipment and safety gear
Guide the e Identify circuits ) are to be available:
stu@ents to tools, perform Detailed knowledge | , Proto board
Sr?wfg(l)ihin equipment | according to of: e  Electrician knife
circuit ang their and techr_lfl_calt_ Method used: The | ¢ Combination pliers
application materials Specifications |« ,dent should e Diagonal cutting pliers
Prepare explain how to: e Long nose pliers
Demonstration: diodes  Digital multimeter
capacitors o Testadiodeby |4 Tapemeasure
Demonstrate to transistors an Ohmmeter e Work bench
the students how inductor and e Build half and e Oscilloscope
to Build a wires for full wave e Solderi P /
smoothing termination rectifier circuits Sof frlng |ri)n gun
circuit and to e Builda e Measure the * a|1 ¢y goggles
handle tools and rectifier output of the * Gloves
equipment circuit halfand full | ®  Overalls
Practical work: e Measure the ~ wave rectifiers *  Safety boots
output of Principles: The
Organise the rectifier student should
students into e Clean work explain the
manageable area, tools principles of:
roups to Build and . .
gsmgothing equipment o Dl(?de b|a5|r_1g_1
circuit in e Store tools, * Build arectifier
working area, equipment circuit
and e Carryout
materials measurement of

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

the rectifier
circuit

Theories: The
student should
explain:

Electronics and
electrical
components
used to build
rectifier circuits
Conventional
current flow
theory

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools
and equipment
Safety
precautions
when using
soldering iron
and gun

Number
of
Periods
per
Unit

2.3
Performing
measurements
on simple

(a) Testing low
frequency circuit

Brainstorm:

Guide the
students to
define Test low

Select tools and
equipment

Measured
circuit
parameters
conform to

Knowledge
evidence:

The following tools,
equipment and safety gear
are to be available:

50
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
low/high frequency e Select active technical Detailed knowledge | e  Digital and analogue
frequency circuit and their electronic specifications | of: multimeter
circuits application components Oscilloscope

Demonstration:

Demonstrate to
the students how
to Test low
frequency
circuit and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable
groups to Test
low frequency
circuit in
working area

e  Construct low or
high frequency
circuit

e  Use test
equipment

e Measure the
circuit
parameters

e Record
measured results

e Observe safety
precautions

e Clean tools,
equipment and
workplace

e  Store tools and
equipment

Method used: The
student should
explain how to test
low or high
frequency circuit

Principles: The
student should
explain the
principles of:

e  Operating test
equipment and
measuring
instruments

e Testing
electronic
circuits

Theories: The

student should

explain:

e The difference
between low
and high
frequency
circuits

e Characteristics
of low

Frequency meter
Curve tracer
Power supply unit
Tool kit

Work bench
Gloves

Overcoat or overall
Boots
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Module Title Onit Tl S Assessment Criteria Training Requirements/ Number
nit Title
(Main Elements (Learning Teaching and Product/ Knowledge Suggested Resources O-f
Competence) |  (Specific Activities) Learning Services assessment Periods
Competences) Methods Process Assessment per
Assessment Unit
frequency
circuits
e Characteristics
of high
frequency
circuits
Circumstantial
knowledge
Detailed knowledge
about:
e Safety precautions
in electronic work
e Safe handling of
test equipment and
measuring
instruments
(b) Testing high Brainstorm: e Select tools and Measured Knowledge The following tools,
frequency circuit . equipment circuit evidence: equipment and safety gear
Guide the e Select active parameters . are to be available:
studentsto electronic conform to Detailed knowledge | ,  pjgital and analogue
define Test high components technical of: multimeters
:‘:rit:gLijﬁnacn); e | * C.onstruct low or | specifications Method used: The e Oscilloscope
application h_|gh frequency studer_1t should e Frequency meter
circuit exp|a|n how to test e  Curve tracer
Demonstration: | ® Use test low or high e  Power supply unit
equipment frequency circuit e Tool kit
Demonstrateto | ¢  Measure the o e Work bench
the stude_nts how circuit Principles: The e Gloves
to Test high parameters student should e Overcoat or overall

140




Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
frequency e Record explain the Boots
circuit and to measured results principles of:

handle tools and
equipment

Practical work:

Organise the
students into
manageable
groups of
students to Test
high frequency
circuiting
working area

e Observe safety
precautions

e Clean tools,
equipment and
workplace

e  Store tools and
equipment

e  Operating test
equipment and
measuring
instruments

e Testing
electronic
circuits

Theories: The

student should

explain:

e The difference
between low and
high frequency
circuits

e Characteristics of
low frequency
circuits

e Characteristics of
high frequency
circuits

Circumstantial

knowledge

Detailed knowledge
about:

e Safety
precautions in
electronic work

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
; Unit Title ; Suggested Training Requirements/ of
(Main Elements (Learning Teaching and Product/ Knowledge Suggested Resources Ee
ST - : . eriods
Competence) (Sp Activities) Learning T Services assessment o
Competences) Methods per
Assessment Unit
e Safe handling of
test equipment
and measuring
instruments
24 (a) Carrying out output Brainstorm: e Select tools, | Battery Knowledge The following tools,
Performing voltage measurements . equipment charged evidence: equipment and safety gear
voltage Guide the and conforms to ) are to be available:
measurements students to materials manufacturer’s D(?talled knowledge | ,  gafety glass
define Calr ry out e Prepare specifications | OF: e Battery charger unit
%uggsut;[r\é?nzar?tg batteries, Method used: The | ®  Setof rings spanners
- battery e Setof open-end
and their student should p
. charger and i : spanners
application nar explain how to: p
distilled e  Setof screw drivers
Demonstration: water for * Charge by e Hydrometer
charging trickle method | ¢ Thermometer
Demonstrate to e Connect the e Charge by e Soft hammer
the students how battery heating method i
t0 Carrv out N ‘ o Anal_og and digital 41
y charger o o Charge by multimeter
output voltage the battery constant current | Safety boots
measurements e Add method e Overall
and to handle distilled e Charge by
tools and e Safety gloves
S water to the constant voltage
equipment battery method
Practical work: *  Checkand * Charge by
replace the motor generator
Organise the terminals of set
students into batteries Principles: The
manageable e Charge the student should
groups to battery explain the
Carry out output principles of:

voltage
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources TG
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
measurements e Check the e Charging and
in working area state of the discharging
battery batteries
e Clean the e Carrying out
workplace measurement of
and tools the specific
e  Store tools, gravity of the
equipment battery
and the Theories: The
remained student should
materials explain:

e Construction of
the batteries

e Baittery
characteristics

e Conventional
current flow

theory
e Electron flow
theory
e PN junction
theory
Circumstantial
knowledge

Detailed knowledge
about:

e Safety
precautions on
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/ Nu(r)r}ber
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources S
Competence) c (Spef'flc ; Activities) Learning Process Assessment Services assessment Fr)'eor >
ompetences Methods i
Assessment Unit
charging
equipment
e Safety
precautions on
battery storage
Safe handling of
working tools and
equipment
(b) Carrying out Brainstorm: e Selecttools, | Battery Knowledge The following tools,
measurement of final . equipment charged evidence: equipment and safety gear
DC output voltage Guide the and conforms to _ are to be available:
students to materials manufacturer’s | Detailed knowledge |, gaery glass
gfef;r;ercs]”x touft e Prepare specifications | OF: e  Battery charger unit
final lé)g oitpt?t Eatterles, Method used: The e  Set of rings spanners
voltage and their attery student should e Setof open-end
application charger and explain how to: spanners _
distilled e  Set of screw drivers
Demonstration: Water.for ° Charge by ° Hydrometer
charging trickle method | ¢ Thermometer
Demonstrate to e Connect the e Charge by o Soft hammer
the students how battery heating method | Apalog and digital
to Carry out charger to e Charge by multimeter
measurement of the battery constantcurrent |, gafety boots
final DC output e Add method 0 y”
voltage and to distilled e Charge by et
handle tools and water to the constant voltage | = > ety gloves
equipment battery method
Practical work: *  Checkand * Charge by
replace the motor generator
Organise the terminals of set
students into batteries
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
manageable e Charge the Principles: The

groups to Carry
out
measurement of
final DC output
voltage in
working area

battery
e Check the
state of the
battery
e Clean the
workplace
and tools
e  Store tools,
equipment
and the
remained
materials

student should
explain the
principles of:

Charging and
discharging
batteries
Carrying out
measurement of
the specific
gravity of the
battery

Theories: The
student should
explain:

Construction of
the batteries
Battery
characteristics
Conventional
current flow
theory
Electron flow
theory

PN junction
theory

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safety
precautions on
battery
electrolyte
e Safety
precautions on
charging
equipment
e Safety
precautions on
battery storage
Safe handling of
working tools and
equipment
3.0 3.1 Servicing | (a) Servicing electric Brainstorm: e Select A record of Knowledge The following tools,
Maintaining | domestic circuitry . appropriate tools | values of the evidence: equipment and safety gear
domestic refrigerators Guide the and equipment | electrical _ are to be available:
refrigeration students to e  Measure quantities’ Detailed knowledge | ,  Ejectrical mechanical
systems define electric pressure and readings of: toolbox
fﬁg?g%ﬁggﬁon tempe_rfiture Cr? nform_ifr)g dto Method used: The ° CIamp-on amps meter 39
quantities the specifie student should e Multimeter
Demonstration: | ¢ Identify type of | ratings explain how to: o Power supply
circuit e Safety boots
Demonstrate to e Measure electric | ¢  Qverall
the students how quantities e Hard brush

146




Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) |  (Specific Activities) Learning P Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
to Service e Determine e Measure e Safety goggles
electric circuitry correct quantity pressure e Screw drivers
and to handle of electricity quantities e Nose mask

tools and
equipment

Practical work:

Organise the
students into
manageable
groups to
Service electric
circuitry in
working area

e Charge a system
with refrigerant

e  Performing
brazing

e  Connect simple
electric circuits

e  Store tools and
equipment

e Clean workplace

e Connect simple
electric circuits
e Identify electric
circuit types
Principles: The
student should
explain the
principles of:

e Connecting
electrical
circuits in
parallel, series
and in
combination

e Taking different
measurements
of both
electrical
quantities

Theories: The

student should

explain:

e Typesof
electric circuit
connections

e Compressor
rating
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Assessment Criteria

Practical work:

brazing

electric circuits
o Identify

Safety goggles

Module Title Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources .
Competence) (Specific Activities) Learning Services assessment Periods
Competences) Methods Process Assessment per
Assessment Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations
(b) Refilling refrigerant | Brainstorm: e Select A record of Knowledge The following tools,
: appropriate tools | values of the | evidence: equipment and safety gear
Guide the and equipment | refrigerator _ are to be available:
stut_jents to_ e Measure cold chamber Detailed knowledge | , Oxy-acetylene
define Refill pressure and temperatures, | O welding set
:ﬁg'ﬂ:;;?:;?%n temperature electrical Method used: The | ¢  Electrical mechanical
quantities quantitiesand | ¢ qent should toolbox
Demonstration: | ®  Identify type of | Pressure explain how to: e Vacuum pump
refrigerant gauges ¢ Pinch-off tool
Demonstrateto | ¢  Determine readlngs_ e  Measure electric | o Clamp-on amps meter
the _students how correct quantity conform_lr)g to quantities  Dial type thermometer
Refill of refrigerant the specified e  Measure e Power supply
refrigerant and e Chargeasystem | ratings pressure e Safety boots
to handle tools with refrigerant quantities e Overall
and equipment | 4 pgrforming  Connectsimple |,  Hard prush
[ ]
[ ]

e Connect piping

circuits

refrigerant types

Screw drivers
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/

Suggested Resources

Organise the
students into
manageable
groups to
Refill
refrigerant in
working area

Store tools and
equipment
Clean workplace

Principles: The
student should
explain the
principles of:

o Refilling a
refrigerator with
fresh refrigerant

e Connecting
electrical
circuits in
parallel, series
and in
combination

e Making leak-
proof brazed or
soldered joints

e Taking different
measurements
of both
electrical
quantities and
pressure
quantities

Theories: The

student should

explain:

e Compression
refrigeration
cycle

Nose mask Leak
detector

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

SIS SISt Training Requirements/ Nu(r)r}ber
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources St
Competence) (Specific Activities) Learning P Services assessment erioas
Competences) Methods rocess Assessment per
Assessment Unit
e Types of
electric circuit
connections
e Compressor
rating
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations
3.2 Servicing | (a) Replacing evaporator | Brainstorm: Select A record of Knowledge The following tools,
domestic coil . appropriate tools | values of cold | evidence: equipment and safety gear
freezers Guide the and equipment | chamber _ are to be available:
stuc_jents to Measure temperatures Detailed knowledge | , Oxy-acetylene
define Replace pressure and quantities and | . welding set
evaporator coil temperature pressure ' e Electrical mechanical
and their quantities gauges Method used: The toolbox 84
application Determine the conforming to | student should e Vacuum pump
Demonstration: fa.ult causes the SpECiﬁEd explain hOW to: L Pinch-off tOOI
Identify type of | ratings e Di
the students how copper pipe ELZS;;{;S e Hand drill machine
to Replace e Metal clips
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/

Suggested Resources

Number
of
Periods
per
Unit

evaporator coil
and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable
groups to
Replace
evaporator coil
in working area

e Determine
correct size of
evaporator and
copper pipe to be
replaced

e Charge a system
with refrigerant

e  Perform brazing

e  Store tools and
equipment

e Clean workplace

e  Copper pipe
bending
technique

o Identify
refrigerant types

Principles: The

student should

explain the
principles of:

(a) Refilling a
freezer with
fresh refrigerant

(b) Making leak-
proof brazed or
soldered joints

(c) Taking different
measurements
of pressure
quantities

Theories: The

student should

explain:

e Compression
refrigeration
cycle

e  Types of copper
pipes

e Compressor
rating

Power supply
Safety boots
Overall

Hard brush
Safety goggles
Screw drivers
Nose mask
Leak detector
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
e Freezersand
assembly
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations
(b) Replacing Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
compressor unit ) equipment the ability of evidence: equipment and safety gear
Guide the i iy ci i .
e Perform identify size of . are to be available:
students to diagnostic compressor Detailed knowledge | ,  Ejectro mechanical
define ; trouble shooting | and replacing of: tool kit
tct?e:?rp;gi)sl?cra?inon o Replace compressor iN" | Method used: The o Digi'gal or analog
compressor domestic student should multimeter
Demonstration: | ®  Repair scroll refrigerator explain how to: e  Oxy-acetylene
compressor confo_rms to welding set
Demonstrate to | ¢  Charge technical e Control e  Gauge manifold
the students how refrigerant specifications refrigerant e Vacuum pump
to replace e Testrun being charged | ¢  Refrigerant leak
compressorand | 4  clean workplace e Measure detector
to handlg tools e Store tools and compressor e Recovery unit
and equipment equipment electrical and e Recovery cylinder
o Refrigerant identifier
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
s pecific Activities Learnin [
p ) e ) Metho dg Process Assessment SREES assessment
Assessment
Practical work: mechanical e Safety boots
_ party e Overall
Organise the e  Perform leak e Gloves
students |bn|to detection e Goggles
manageable e Join copper e Compressor valve key
groups s to tubing
replace _ Principles: The
compressor in student should
domestic explain the
refrigerator principles of:
(d) Heat transfer
(e) Basic
refrigerant
cooling cycle
(f) Scroll
compressors
(9) Reciprocating
compressors

Theories: The
student should
explain:

e Replace concept
Circumstantial
knowledge

Detailed knowledge

about:

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main o Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) Co(riggfelnlges) Activities) Iﬁ:{&gg Process Assessment Services assessment
Assessment
e Different
refrigerant
application
Refrigerant
properties
e Safe handling of
refrigerants and
tools
(c) Replacing control Brainstorm: Select A record of Knowledge The following tools,
elements Guide the appropriate tools Vﬁluez of cold | evidence: equiprEent ar_1|d k?'Iifety gear
i chamber are to be available:
students to :;]gaiﬂl:;pmem temperatures, | Detailed knowledge | Oxy-acetylene
define 3 Replace pressure and electrical f- welding set
control elements e ot . :
. temperature quantities and e Electrical mechanical
and FhEI!’ quantities pressure Method used: The toolbox
application Identify type of | gauges student should e Vacuum pump
Demonstration: refrigerant conforming to | explain how to: e Pinch-off tool
Determine the specified | e Clamp-on amps meter
Demonstrate to correct quantity | ratings e Measureelectric | =\ e
the students how of refrigerant quantities o Dial type thermometer
to Replace Charge a system e Measure e Power supply
control elements with refrigerant pressure e Safety boots
and to handle Perform brazing quantities e Overall
tools and Check electric e  Connect simple e  Hard brush
equipment circuits electric circuits Saf : us |
Practi : Store tools and * ldentify *  oaley goggles
ractical work: . refrigerant types | Screw drivers
Oraanise th equipment Principles: The | * Nose mask
Surjg(:];;?]lts;eimg Clean workplace student should e Leak detector
manageable ex_pla_ln the
groups to principles of:

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) Co(riggfelgges) Activities) Iﬁ:{&gg SRR Services | assessment
Assessment
Replace control (h) Refilling a
elements in freezer with
working area fresh refrigerant
(i) Connecting
electrical
circuits in
parallel, series
and in
combination
(1) Making leak-

proof brazed or
soldered joints

(k) Taking different

measurements
of both
electrical
guantities and
pressure
quantities

Theories: The
student should
explain:

Compression
refrigeration
cycle

Types of
electric circuit
connections
Compressor
rating

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] T Services assessment
Assessment
e Freezersand
assembly
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations
(d) Charging with Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
refrigerant ) equipment the ability of evidence: equipment and safety gear
Guide the e Perform charging ) are to be available:
students to diagnostic required Dgtalled knowledge | o Ejectro mechanical
?ee:rlir::]irant and trouble shooting an;qunt of . of: to_ol_kit
their application | * Check ;e crorand | Method used: The | = Bighal o analog
refrigerant leaks | Treezer ar)d student should clamp meter
Demonstration: | ®  Repair charge with explain how to: e  Oxy-acetylene
refrigerant refrlger_ant in welding set
Demonstrate to circuit coils domestic e Control e Gauge manifold
the students_how e Repair damaged freezer refrigerant e Vacuum pump
to charge with cabinet conforms to being charged | ¢  Charging scale
refrigerantand | 4 Charge technical into freezer o Refrigerant leak
to handle tools refrigerant specifications | o  |dentify detector
and equipment | Tegt ryn refrigerant e Refrigerant identifier
e Clean workplace e  Safety boots

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Practical work: | e  Store tools and ozone global e Overall

Organise the
students into
manageable
groups to
charge with
refrigerant in
repair domestic
freezer

equipment

warming free
e  Measure freezer
pressure in
pressure units
e Perform leak
detection
Principles: The
student should
explain the
principles of:

() Heat transfer
(m) Basic
refrigerant cycle
Theories: The
student should

explain:
e Freezing
concept

e Properties of
refrigerant gas

e Sub cooling and
super heating

Circumstantial

knowledge

Detailed knowledge

about:

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

Number
; Unit Title ; Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) c (Speflflc ) Activities) Learning DS AT Services assessment per
ompetences Methods i
Assessment Unit
e Different
refrigerant
application
e Refrigerant
properties
e Safe handling of
refrigerants and
tools
3.3 Servicing | (a) Performing trouble Brainstorm: o Select A record of Knowledge The following tools,
liquid coolers | shootin . appropriate tools | values of cold | evidence: equipment and safety gear
q 9 pprop quip y g
Guide the and equipment | chamber _ are to be available:
students to e Measure temperatures, Dt?talled knowledge | Oxy-acetylene
Sﬁg‘é‘t‘?ntgo:nbdle pressure and electrical of: welding set
their application temperature quantitiesand | \othod used: The | ®  Electrical mechanical
quantities pressure student should toolbox
Demonstration: | ®  ldentify type of | Gauges explain how to: e Vacuum pump
refrigerant conforming to e  Pinch-off tool
Demonstrate to | o Determine the specified | o Measure electric | o  Clamp-on amps meter
the students how correct quantity ratings quantities e Multimeter
to Perform of refrigerant e  Measure o Dial type thermometer 89
trouble ShOOtIng ° Charge a System press[:”’-e ° Power SUpp|y
and to handle with refrigerant quantities o  Safety boots
tools and e Perform brazing e Connectsimple |, oyeral
equipment ° Conngct §imr_)le electr_lc circuits | o Hard brush
Practical work: electric circuits * ldentify  Safety goggles
refrigerant types | | Screw drivers
Organise the Principles: The
students into e Store tools and student should 'Leak'\' d%iZCT;Sk
manageable equipment explain the
groups to e  Clean workplace principles of:
Perform trouble
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
shooting in (n) Refilling liquid
working area cooler with
fresh refrigerant
(o) Connecting
electrical
circuits in

(P)

(@)
(n

parallel, series
and in
combination
Making leak-
proof brazed or
soldered joints
Liquid
dispensing
Taking different
measurements
of both
electrical
quantities and
pressure
quantities

Theories: The
student should
explain:

Compression
refrigeration
cycle

Types of
electric circuit
connections
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
e Compressor
rating
e Liquid coolers
and assembly
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations
(b) Cleaning liquid Brainstorm: e Select A record of Knowledge The following tools,
cooler inside and outside . appropriate tools | values of cold | evidence: equipment and safety gear
Guide the and equipment chamber . are to be available:
students to e Measure temperatures, | Detailed knowledge | 5y scetylene
define liquid pressure and electrical of: welding set
cooler and their temperature quantitiesand | athod used: The | ®  Electrical mechanical
application quantities pressure student should toolbox
Demonstration: | ®  ldentify type of | 9auges explain how to: * Vacuum pump
refrigerant conforming to e  Pinch-off tool
Demonstrate to | ¢  Determine the specified e Measure electric | «  Clamp-on amps meter
the students how correct quantity | ratings quantities e  Multimeter
to Clean liquid of refrigerant * Measure e Dial type thermometer
cooler inside pressure e  Power supply
and outside and quantities
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

to handle tools
and equipment

Practical work:

Organise the
students into
manageable
groups to clean
liquid cooler
inside and
outside in
working area

e Charge a system
with refrigerant

e  Perform brazing

e Connect simple
electric circuits

e  Store tools and
equipment
e Clean workplace

Connect simple
electric circuits
Identify
refrigerant types

Principles: The
student should
explain the
principles of:

()

(®)

(u)

v)

Refilling liquid
cooler with
fresh refrigerant
Connecting
electrical
circuits in
parallel, series
and in
combination
Making leak-
proof brazed or
soldered joints
Liquid
dispensing

(w) Taking different

measurements
of both
electrical
quantities and
pressure
guantities

Safety boots
Overall

Hard brush
Safety goggles
Screw drivers
Nose mask
Leak detector

Number
of
Periods
per
Unit

161




Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Theories: The
student should
explain:
e Compression
refrigeration
cycle
e Typesof
electric circuit
connections
e Compressor
rating
e Liquid coolers
and assembly
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations
(c) Servicing circulation | Brainstorm: o Select A record of Knowledge The following tools,
pump i appropriate tools | values of cold | evidence: equipment and safety gear
Guide the and equipment | chamber are to be available:
stugients to ) temperatures, e  Oxy-acetylene
define Service electrical welding set

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
circulation e Measure quantities and | Detailed knowledge | ¢  Electrical mechanical
pump and their pressure and pressure of: toolbox
application temperature gauges ] e Vacuum pump
b tration: quantities conforming to I\{Ie(;chotd rl:setljd- The | . pinch-off tool
emonstration: | | entify type of the specified Z; Iz?n ;oc\)nL/j o: e  Clamp-on amps meter

Demonstrate to refrigerant ratings P ' e  Multimeter
the students how | ¢ Determine e Measure electric | ®  Dial type thermometer
to Service correct quantity quantities e Power supply
circulation of refrigerant e Measure o Safety boots
pump and to » Charge a system pressure o Overall
handle tools and with refrigerant quantities e Hard brush
equipment e Perform bramrg e Connectsimple | e Safety goggles

. e Connect simple electric circuits e Screw drivers
Practical work: electric circuits e Identify e Nose mask
Organise the refrigerant types | o  [_eak detector

students into
manageable
groups to
Service
circulation
pump in
working area

e  Store tools and
equipment
e Clean workplace

Principles: The
student should
explain the
principles of:

(x) Refilling liquid
cooler with
fresh refrigerant

(y) Connecting
electrical
circuits in
parallel, series
and in
combination

(z) Making leak-
proof brazed or
soldered joints

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

(aa) Liquid
dispensing
(bb) Taking different
measurements
of both
electrical
quantities and
pressure
quantities
Theories: The
student should
explain:

e Compression
refrigeration
cycle

e Types of
electric circuit
connections

e Compressor
rating

e Liquid coolers
and assembly

Circumstantial

knowledge

Detailed knowledge
about:

e Safe handling of
working tools

Number
of
Periods
per
Unit
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Module Title

Assessment Criteria

Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
e Safe handling of
measuring
instruments
e Environmental
regulations
(d) Servicing electrical Brainstorm: Select A record of Knowledge The following tools,
control units . appropriate tools | values of cold | evidence: equipment and safety gear
Guide the and equipment | chamber _ are to be available:
stufc.jentslto . Measure temperatures, th?talled knowledge | Oxy-acetylene
de |tne|e ec_:rlcad pressure and electrical or. welding set
;:)n_ 0 “If?' stgn temperature quantitiesand | nathod used: The | ®  Electrical mechanical
€I application quantities pressure student should toolbox
Demonstration: Identify type of | Gauges explain how to: Vacuum pump
refrigerant conforming to Pinch-off tool
Demonstrate to Determine the specified e  Measure electric Clamp-on amps meter

the students how
Service
electrical

control units and
to handle tools
and equipment

Practical work:

Organise the
students into
manageable
groups to
Service
electrical

correct quantity
of refrigerant
Charge a system
with refrigerant
Perform brazing
Connect simple
electric circuits

Store tools and
equipment
Clean workplace

ratings quantities

e Measure
pressure
quantities

e Connect simple
electric circuits

e Identify
refrigerant types

Principles: The

student should

explain the

principles of:

e Refilling liquid
cooler with
fresh refrigerant

Multimeter

Dial type thermometer
Power supply

Safety boots

Overall

Hard brush

Safety goggles

Screw drivers

Nose mask

Leak detector

Number
of
Periods
per
Unit

165




Module Title

Assessment Criteria

; Unit Title ; Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
control units in e Connecting
working area electrical
circuits in

parallel, series
and in
combination
Making leak-
proof brazed or
soldered joints
Liquid
dispensing
Taking different
measurements
of both
electrical
guantities and
pressure
quantities

Theories: The
student should
explain:

Compression
refrigeration
cycle

Types of
electric circuit
connections
Compressor
rating

Liquid coolers
and assembly

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Numb
Unit Titl Suggested Training Requirements/ | e
; nit Title ; ) raining Requirements of
(Main Soecifi Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
ecific iviti i i
Competence) Co(m Setences) Activities) ﬁ:{&gg DS AT Services assessment ner
Assessment Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations
3.4 Repairing | (a) Repairing evaporator | Brainstorm: Select tools and Demonstrate Knowledge The following tools,
domestic . equipment the ability of evidence: equipment and safety gear
. Guide th quip the a .
refrigerators uige the Perform identify fault ) are to be available:
students to diagnostic of evaporator | Detailed knowledge |, gjecirg mechanical
Ssgmgrator and trouble shooting | coils and of: tool kit
thei? aoolication Clean and Repair | repair ) Method used: The e Oxy-acetylene
PP damaged area evapora_ltor In student should welding set
Demonstration: Repair domestic explain how to: e  Gauge manifold
evaporator by refrigerator _ e Vacuum pump 124
Demonstrate to green stick, confo_rms to e Userefrigerant | o Refrigerant leak
the students on Eradiate or technical to perform leak detector
how to Repair brazing rods specifications testing e Safety boots
evaporator and Charge e Measure e Overall
to handl_e tools refrigerant pressure
and equipment Test for leak quantities to
. ioi gvaporator
Practical work: proof joint P
Clean workplace o  Perform leak
detection
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources T
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
Organise the e  Store tools and e Principles: The
students into equipment student should
manageable explain the
groups to Repair principles of:
evaporator in Evaporator heat
working area transfer
e Basic
refrigerant cycle
Theories: The
student should
explain:
e Repair concept
o Concept of
evaporator
Circumstantial
knowledge
Detailed knowledge
about:
e Different ways
of protecting
evaporator
against damage
e Safe handling of
evaporator and
working tools
(b) Repairing control Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
equipment ) equipment the ability of evidence: equipment and safety gear
Guide the identify fault are to be available:
students to of control
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

define control
equipment and
their application

Demonstration:

Demonstrate to
the students how
to repair control
equipment and
to handle tools
and equipment

Practical work:

Organise the
students into
manageable
groups to repair
control
equipment in
domestic
refrigerator

Perform
diagnostic
trouble shooting
Repair
refrigerant leaks
Repair damaged
cabinet

Repair
thermostatic
expansion valve
Test run

Clean workplace
Store tools and
equipment

equipment and
repair control
equipment in
domestic
refrigerator
conforms to
technical
specifications

Detailed knowledge
of:

Method used: The
student should
explain how to:

e Control
refrigerant floor
e Measure
pressure
quantities
e Perform leak
detection
Principles: The
students should
explain the
principles of:

e Control
equipment

e Basic
refrigerant cycle

Theories: The

student should

explain:

e Repair concept
Circumstantial
knowledge

Detailed knowledge

Electro mechanical
tool kit
Oxy-acetylene
welding set

Gauge manifold
Vacuum pump
Refrigerant leak
detector

Safety boots
Overall

Number
of
Periods
per
Unit
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Module Title 5 - Assessment Criteria
Unit Title uggeste Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge SUggegted qResources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
about:
e Different
refrigerant
application in
control
equipment
e Refrigerant
properties
e Electrical
circuits
e Safe handling of
control
equipment and
working tools
(c) Repairing electrical Brainstorm: e  Select tools and Demonstrate Knowledge The following tools,
circuit i equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify fault ) are to be available:
studentsto diagnostic of electrical | Detailed knowledge |, gjectro mechanical
dEfm? and their trouble shooting circuits and of: tool kit
i:fgfjriltgal o R_epa_ir electric r(Iepair_ | Method used: The . Digi'gal or analog
application circuits electrica student should multlm_eter
e Testrun circuits in explain how to: e Insulation tape
Demonstration: | ¢  Clean workplace | domestic e  Phase tester
e Storetoolsand | 'efrigerator e ldentify | Safety boots
Demonstrate to equipment confo_rms to electrical circuit | ¢  QOverall
the students how technical fault e Electrical gloves
to and to handle specifications | ¢  Measure
to repair electrical
electrical quantity
Principles: The
student should

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
circuits Is and explain the
equipment principles of;
ractical work: cc) Electric floor in
Practical k Electric fl
the circuit
Organise the Theories: The
students Ibnlto student should
manageable explain:
groups to repair P
electrical e Repair concept
circuits.in e Liquid cooler
domestic e  Electric circuits
refrigerator Circumstantial
knowledge
Detailed knowledge
about
e Electrical
circuits
e Safe handling of
electricity when
perfuming
repair
(d) Repairing/Replacing | Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
compressor ) equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify size of ] are to be available:
students to diagnostic compressor Detailed knowledge | ,  glectro mechanical
define q trouble shooting | and replacing of: tool kit
;?njpresslpr ?_ﬂ o Replace compressor in e Digital or analog
eir application compressor domestic multimeter
refrigerator

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Product/ Knowledge
Process Assessment Services assessment
Assessment

Training Requirements/

Suggested Resources

Demonstration:

Demonstrate to
the students how
to replace
compressor and
to handle tools
and equipment

Practical work:

Organise the
students into
manageable
groups to
replace
compressor in
domestic
refrigerator

o Repair scroll conforms to Method used: The

compressor technical student should
e Charge specifications | explain how to:
refrigerant
e Testrun B el

refrigerant
being charged
e Measure
compressor
electrical and
mechanical
party
e Perform leak
detection
e Join copper
tubing
Principles: The
student should
explain the
principles of:

e  Clean workplace
e  Store tools and
equipment

(dd) Heat transfer
(ee) Basic
refrigerant
cooling cycle
(ff) Scroll
COmpressors
(9g) Reciprocating
compressors
Theories: The
student should
explain:

Oxy-acetylene
welding set

Gauge manifold
Vacuum pump
Refrigerant leak
detector

Recovery unit
Recovery cylinder
Refrigerant identifier
Safety boots

Overall

Gloves

Goggles

Compressor valve key

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] T Services assessment
Assessment
e Replace concept
Circumstantial
knowledge
Detailed knowledge
about:
e Different
refrigerant
application
e Refrigerant
properties
e Safe handling of
refrigerants and
tools
(e) Replacing door Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
gasket . equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify fault ) are to be available:
students to diagnostic of door gasket | Detailed knowledge | ,  Ejectro mechanical
define door trouble shooting | coils and of: tool kit
gasket and their to know cause of | replace door | \roihod used: The | ®  Air leak detector
application door qasket gasket in : :
gaske ; student should ¢ Khnife
Demonstration: damage domestic explain how to: e gasket
e Repair air leaks | refrigerator e Safety boots
Demonstrate to | ¢  Repair damaged | conformsto e Controlairleak | o QOverall
the students how cabinet technical Principles: The
to replace door | ¢  Replace door specifications | student should
gasket and to gasket explain the
handle toolsand | 4 Clean workplace principles of:
equipment
aap * Stor_e tools and e Heat transfer
equipment

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] T Services assessment
Assessment
Practical work: Theories: The
. student should
Organise the explain:
students into
manageable e Concept replace
groups to door gasket
replace door Circumstantial
gasket in knowledge
domestic
refrigerator Detailed knowledge
about:
e Door gasket
application
e Safe handling of
refrigerants and
tools
() Replacing default Brainstorm: e Select tools and Demonstrate Knowledge The following tools,
electronic card . equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify fault ) are to be available:
stugentsto diagnostic of electronic | Detailed knowledge |, gectro mechanical
define electr_onlc trouble shooting | card and of: tool Kit
gg;)d“iggggelr e Repair replace Method used: The | ®  Digital or analog
refrigerant leaks | electronics student should multimeter
Demonstration: | ®  Repair electric cardin explain how to: o Leak detector
wiring electronics e Small painting soft
Demonstrate o | ¢  Remove damage card con_forms e  Measure electric brush
the students how electronic card to technical quantities e  Safety boots
to Replace e Repair non-frost specifications | Principles: The e Overall
default electric control student should
electronic card circuits
and to handle

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
tools and e Repair damaged explain the
equipment cabinet principles of:
Practical work: | ;igiﬁg:ﬂg card Theories: The
) student should
Organise the e Connect explain:
students into electronic card '
manageable e Testrun e Repair concept
groups to e Clean workplace e  Material science
Replace default | e  Store tools and Circumstantial
electronic card equipment knowledge
in working area
Detailed knowledge
about:
e Different
refrigerant
application
e Refrigerant
properties
e Electrical
circuits
e Safe handling of
refrigerants and
tools
3.5 Repairing | (a) Replacing evaporator | Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
domestic coil . equipment the ability of evidence: equipment and safety gear
freezers Guide the e Perform identify fault ) are to be available:
stugients to diagnostic of evaporator Detailed knowledge | , Electro mechanical 89
define . trouble shooting | coils and of: tool kit
evaporator coil of evaporator replace e  Oxy-acetylene
coils evaporator welding set
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Module Title Assessment Criteria Number

Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment per
Assessment Unit
and their e Apply copper coils in Method used: The e Gauge manifold
application tubing bending domestic student should e Vacuum pump
. technique freezer explain how to: e Refrigerant leak
Demonstration: | Replace conforms to detector
Demonstrate to evaporator coil | technical e Control e Rivetgun
the students how | ®  Riveting specifications refrigerant e Hand drill machine

being charged

toreplace evaporator coil «  Perform leak e Safety boots
evaporator coils | ® Charge detection e Overall
and to handle refrigerant ) .
tools and e Testrun . i&')ri‘nzoppef

[ ] . .
equipment R gtlgfgt\évglrsk;)rl]zce Principles: The
Practical work: equinment student should

quip explain the

Organise the principles of:
students into
manageable e Basic
groups to refrigerant
replace cooling cycle
evaporator coils Theories: The
in domestic student should
freezer explain:

e Replace concept
Circumstantial
knowledge

Detailed knowledge
about:

o Different copper
tube application
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Stk
Competence) (Specific Activities) Learning p Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
e Refrigerant
properties
e  Piping circuits
Safe handling of
refrigerants and
tools
(b) Replacing Discussion: Select tools and | Demonstrate Knowledge The following tools,
compressor unit ) equipment the ability of evidence: equipment and safety gear

Guide the Perform identify size of are to be available:

students to diagnostic compressor Detailed knowledge | ,  Ejectro mechanical

discuss the trouble shooting | and replacing of: tool kit

ngigur;e ?ance Replace COMPIESSOT N | njethod used: The | ®  Digital or analog

compressgr unit compressor domestic student should multimeter

Repair scroll freezer explain how to: e Oxy-acetylene
Demonstration: compressor conforms to welding set
Charge technical e Control e  Gauge manifold
Demonstrate to refrigerant specifications refrigerant e Vacuum pump
the students on Test run being charged e Refrigerant leak

compreseor it |« Sloan workplace " compres Recove

Store tools and compressor e Recovery unit
and how to use equipment electrical and e Recovery cylinder
tools and mechanical e Refrigerant identifier
equipment party e  Safety boots
Practical work: * Perfor_m leak e Overall

detection e Gloves

Organise the e Join copper « Goggles
students into tubing
manageable Principles: The e Compressor valve key
groups to student should
replace
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
compressor unit explain the
in domestic principles of;
freezer

e Heat transfer
e Basic
refrigerant
cooling cycle
e Scroll
compressors
e Reciprocating
compressors
Theories: The
student should
explain:

e Replace concept
Circumstantial
knowledge

Detailed knowledge

about:

e Different
refrigerant
application

e Refrigerant
properties

Safe handling of
refrigerants and
tools

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] T Services assessment
Assessment
(c) Replacing Brainstorm: e Interpret Demonstrate Knowledge The following tools,
Temperature control . drawing on how | the ability of evidence: equipment and safety gear
Guide the to testing Temperature . are to be available:
students to temperature control and Detailed knowledge | ,  glectro mechanical
define control replace of: tool kit
L?)T‘Pr?)rla;ﬁ:jetheir automatically temperature Method used: The | ® Digital or analog
- e Selecttoolsand | control in student should multimeter
application ; domestic . ;
equipment explain how to:  Charging hose
Demonstration: | ®  Select material freezer o Refrigerant or Ice
e Perform conforms to e Measure electric block
Demonstrate to diagnostic techr_n_cal _ and test e Safety boots
the students how trouble shooting specifications temperature e Overall
to replace e Replace ns control
temperature temperature automatically
control and to control e Principles: The
hangile tools and (Thermostat) student should
eqUIDmeﬂt ° Test run eXplain the
e Clean workplace principles of:

Practical work:

Organise the
students into
manageable
groups to
replace
temperature
control in
domestic
freezers

e  Store tools and
equipment

. Heat transfer

through sensing

bulb
e Temperature
control
Theories: The
student should
explain:

e Freezing
concept
Circumstantial

knowledge

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
Detailed knowledge
about:
e Safe handling of
working tools,
equipment and
materials
(d) Charging with Brainstorm: Select tools and Demonstrate Knowledge The following tools,
refrigerant . equipment the ability of evidence: equipment and safety gear
Guide the Perform charging ) are to be available:
students to diagnostic required Detailed knowledge | ,  glectro mechanical
define trouble shooting | amount of of: tool kit

refrigerant and
their application

Demonstration:

Demonstrate to
the students how
to charge with
refrigerant and
to handle tools
and equipment

Practical work:

Organise the
students into
manageable
groups to charge
with refrigerant

Check
refrigerant leaks
Repair
refrigerant
circuit coils
Repair damaged
cabinet

Charge
refrigerant

Test run

Clean workplace
Store tools and
equipment

refrigerant in

Method used: The
freezer and

student should

charge with explain how to:
refrigerant in
domestic e Control
freezer refrigerant
conforms to being charged
technical into freezer
specifications | o Identify
refrigerant
ozone global

warming free
e Measure freezer
pressure in
pressure units
e Perform leak
detection
Principles: The
student should

Digital or analog
clamp meter
Oxy-acetylene
welding set
Gauge manifold
Vacuum pump
Charging scale
Refrigerant leak
detector
Refrigerant identifier
Safety boots
Overall

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
; Unit Title ; Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) pecitic Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
in repair explain the
domestic freezer principles of;

e  Heat transfer
e Basic
refrigerant cycle
Theories: The
student should

explain:
e Freezing
concept

e  Properties of
refrigerant gas

e Sub cooling and
super heating

Circumstantial

knowledge

Detailed knowledge

about:

e Different
refrigerant
application

e Refrigerant
properties

e Safe handling of
refrigerants and
tools

Number
of
Periods
per
Unit
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources Periods
Competence) (Specific Activities) Learning P Services assessment
Competences) Methods rocess Assessment per
Assessment Unit
3.6 Repairing | (a) Replacing Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
liquid coolers | compressor unit ) equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify size of ) are to be available:
students to diagnostic compressor Detailed knowledge | ,  glectro mechanical
define _ trouble shooting | and replacing of: tool kit
compressor unit | J Replace COMPressor in - | nethod used: The | ®  Digital or analog
and their compressor liquid cooler tudent should multimeter
application : forms to student shou )
e Repair scroll contol explain how to: e  Oxy-acetylene
Demonstration: compressor technical welding set
o Charge specifications | ¢  Control e  Gauge manifold
Demonstrate to refrigerant refrigerant e Vacuum pump
the students how | 4 Test run being charged e Refrigerant leak
to replace | e Clean workplace e Measure detector
COMPIessor unit | o gy ootcany compressor e  Recovery unit
and to handle equipment electrical and e Recovery cylinder 102
tools and mechanical e Refrigerant identifier
equipment party e Charging scale
Practical work: * zstrggtrirgnleak »  Safety boots
°
Organise the . JOti)r_l copper . 8;/;\:22
students into tubing
manageable Principles: The ° goggles ve k
groups to student should e  Compressor valve key
replace explain the
COMPpressor unit principles of:

in Liquid cooler

e Heat transfer

e Basic
refrigerant
cooling cycle

Scroll compressors
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Module Title Assessment Criteria Number
Unit Title Suggested Training Requirements/ of
(Main Elements (Learning Teaching and Product/ Knowledge Suggested Resources g
Competence) (Specific Activities) Learning Services assessment Periods
Competences) Methods Process Assessment per
Assessment Unit
e Reciprocating
compressors
Theories: The
student should
explain:
e Repair concept
e Liquids
Circumstantial
knowledge
Detailed knowledge
about:
e Different
refrigerant
application
e Refrigerant
properties
e Safe handling of
refrigerants and
tools
(b) Repairing electrical Brainstorm: e Selecttoolsand | Demonstrate Knowledge The following tools,
circuits . equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify fault _ are to be available:
stuf(_ients 0 hei diagnostic of electrical [)]fta'led knowledge | ,  Ejectro mechanical
Sleecl:?r?czr;dt e trouble shooting | circuits and of: tool kit
circuits o Repair electric repair Method used: The | ® Digital or analog
e circuits electrical dent should multimeter
application it student shou
Test run circuits in explain how to: e Solder gun
Demonstration: Clean workplace | liquid cooler e Insulation tape
conforms to
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment

Demonstrate to | ¢  Store tools and technical o Identify e Cable lugs
the students how equipment specifications electrical circuit | ¢  Cable tie
to and to handle fault e  Crimping tool
to repair e Measure e Electrical gloves
electrical electrical e  Safety boots
circuits Is and quantity e Overall
equipment Principles: The

Practical work:

Organise the
students into
manageable
groups to repair
electrical
circuits in
working area

student should
explain the
principles of:

e Electric floor in

the circuit
Theories: The
student should
explain:

e Repair concept
e Liquid cooler

e Electric circuits
Circumstantial
knowledge

Detailed knowledge

about
e Electrical
circuits

e Safe handling of
electricity when
perfuming
repair

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main » Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence) (Specific Activities) Learning Services assessment
Competences) Methods Process Assessment
Assessment
c) Replacing evaporator | Brainstorm: Select tools an emonstrate nowledge e following tools,
Repl t B t I Isand | D trat Knowled The foll tool
coils i equipment the ability of evidence: equipment and safety gear
Guide the Perform identify fault ) are to be available:
students to diagnostic of evaporator | Detailed knowledge |, glectrg mechanical
S\?];mc?rator coil trouble shooting | coils and of: tool kit
an dptheir of evaporator replace Method used: The | ® Oxy-acetylene
L coils evaporator dent should welding set
application T student shou _
Replace coilsinliquid | oy 510in how to: e  Gauge manifold
Demonstration: evaporator coil | cooler e Vacuum pump
Charge conforms to e Control e Refrigerant leak
Demonstrate to refrigerant technical refrigerant detector
the students how Test run specifications being charged e Spring bender

to replace
evaporator coils
and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable
groups to
replace
evaporator coils
in liquid coolers

Clean workplace
Store tools and
equipment

Perform leak
detection
Join copper
tubing

Principles: The
student should
explain the
principles of:

Basic
refrigerant
cooling cycle

Theories: The
student should
explain:

Replace concept
Liquids

Tube cutter
Tape measure
Swaging tool
Scriber
Safety boots
Overall
Gloves

Number
of
Periods
per
Unit
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Module Title Assessment Criteria
Unit Title Suggested Training Requirements/
(Main (Specif Elements (Learning Teaching and Product/ Knowledge Suggested Resources
Competence pecitic Activities Learnin i
p ) Competences) ) Methodgs] Process Assessment Services assessment
Assessment
Circumstantial
knowledge
Detailed knowledge
about:
o Different copper
tube application
e Refrigerant
properties
e Piping circuits
e Safe handling of
refrigerants and
tools
(d) Replacing circulation | Brainstorm: e Select tools and Demonstrate Knowledge The following tools,
pump . equipment the ability of evidence: equipment and safety gear
Guide the e Perform identify fault ) are to be available:
stugents to diagnostic of circulation | Detailed knowledge |, gectro mechanical
define trouble shooting | pump and of: tool kit
Clurr(;]ma;%ntheir on circulation replace Method used: The | ® Oxy-acetylene
pump an pump circulation tudent should welding set
application in liquid student shou
e Prepare pump infiq explain how to: o Gauge
Demonstration: materials for cooler e Leak detector
replacing conforms to e Measure e Safety boots
Demonstrate to circulation pump | technical pressure e Overall
the students how | ¢  Replace specifications produced by e  Gloves
to replace circulation pump circulation
circulation e Testrun pump
pump and to e Clean workplace e  Test for leak
handle toolsand | ,  store tools and detection
equipment equipment

Number
of
Periods
per
Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competences)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process Assessment

Product/
Services

Assessment

Knowledge
assessment

Training Requirements/
Suggested Resources

Practical work:

Organise the
students into
manageable
groups to
replace
circulation
pump in liquid
cooler

Principles: The
student should
explain the
principles of:

e Circulation
pump
Theories: The
student should
explain:

e Replace concept
e Liquids
Circumstantial
knowledge

Detailed knowledge
about:

e Different
replacement of
circulation
pump

e Safe handling of
circulation
pump and
working tools

Number
of
Periods
per
Unit
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Table 5: Detailed Contents for Form Three

Form Three

Assessment Criteria

Organise the
students into
manageable
groups to Service
electrical circuit
in commercial
refrigeration

electronic circuits

Theories: The student

should explain:

e Basic heat
transfer modes

e Storage
requirements of
commodities

e  Commercial
systems and
assembly

e Charging and
testing plant
e Pinch of tool

e Electric
soldering iron
e  Megger

e Noise meter
¢ Digital/analog
multimeter

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
1.0 Maintaining | 1.1 servicing | (a) Servicing electrical Brainstorm: e Select tools A record of Knowledge evidence: | The following tools,
refrigeration commercial | circuit Guide the and values of Detailed knowledge | equipment and
systems refrigerators students to define equipment pressure and of: safety gear are to be
electrical circuit | ¢ Carry out electrical Method used: The available:
and their trouble quantities student should explain | ¢  Compressed air
application shooting conform to how to: supply
Demonstration: | ¢ |dentify the specified e Clean different e Air blower
Demonstrate to faulty circuit | ratings electric circuit e Bristle brush
the students how units of the e Power supply
to Service system e  Multimeter
electrical circuit Principles: The o Clamp meter
p and to handle student should explain | | Capacitor
tools and the principles of: analyzer
equipment e Basic principles ;
quaftical work: of elecaricit)f)and * Burn-out filter 45
(portable)
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations on
refrigerants
(b) Servicing Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
compressor Guide the and values of Detailed knowledge | equipment and
students to define equipment pressure and of: safety gear are to be
Service Carry out electrical Method used: The available:
compressor and trouble quantities student should explain | ¢  Compressed air
their application shooting conform to how to: supply
Demonstration: Measure specified Clean different units e Air blower
Demonstrate to refrigerant ratings of the system e Bristle brush
the students how pressure and e Carryoutleakage | o«  Power supply
to Service electric tests e Manifold gauge
compressor and quantities e Charge the e Multimeter
to handle tools Charge the system with fresh | o Clamp meter
and equipment system with refrigerant o Capacitor
Practical work: fresh Principles: The analyzer
Organise the refrigerant students should ,
students into explain the principles | °  Surm-out filter
Replace p princip (portable)

manageable
groups to Service
compressor in

electric fuses

of:

e Charging and
testing plant
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
commercial Clean the (c) Vapor Pinch of tool
refrigeration compressor compression Leak detectors
units of the refrigeration Electric
system cycle soldering iron
Clean the Theories: The student Megger
workplace should explain: Noise meter
and tools e Super heating and Digital/analog
Store tools sub-cooling multimeter
and e Environmental Washing fluid
equipment requirement on container

refrigerant
disposal
Difference
between
absorption and
compression
refrigeration
cycle

Gas laws
Basic heat
transfer modes
Storage
requirements of
commaodities
Commercial
systems and
assembly

Circumstantial
knowledge

Detailed knowledge
about:

Washing plant
Electro-
mechanical
toolbox
Vibration meter
Wattmeter
Pressure gauge
manifold
Oxy-acetylene
welding set
Fluorescent
leakage detector
set

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e  Environmental
regulations on
refrigerants
(c) Servicing condenser | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
Guide the and values of Detailed knowledge equipment and
students to define equipment pressure and of: safety gear are to be
Service Carry out electrical Method used: The available:
condenser and trouble quantities student should explain | ¢  Compressed air
their application shooting conform to how to: supply
Demonstration: Measure specified e Clean condenser | e  Air blower
Demonstrate to refrigerant ratings units of the e  Bristle brush
the students how pressure and system e Power supply
to Service electric e Carryoutleakage | « Manifold gauge
condenser and to quantities tests e Multimeter
handle tools and Charge the o Charge the e  Clamp meter
equipment _ system with system with fresh | ¢ capacitor
Practical work: fresh refrigerant analyzer
Organise the refrigerant Principles: The |, Bym-out filter
students into Replace student should explain (
7 portable)
manageable electric fuses the principles of: e Charging and
groups to Service Replace (d) Vapor t ting Qll .
condenser in condenser compression F?'S hg F]Z a :
commercial units of the refrigeration | © " neh oftoo
refrigeration system cycle o Leak detectors
e  Electric

soldering iron

Numbe
r of
Periods
per
Unit

191




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
Clean Theories: The student Megger
condenser should explain: Noise meter
units of the e  Super heating and Digital/analog
system sub-cooling multimeter
Clean the e Environmental Washing fluid
workplace requirement on container
and tools refrigerant Washing plant
Store tools disposal Electro-
and e Difference mechanical
equipment between toolbox
absorption and Vibration meter
compression Wattmeter
refrigeration Pressure gauge
cycle manifold
¢ Gaslaws Oxy-acetylene
e Basic heat welding set
transfer modes Fluorescent
¢ Commercial leakage detector
systems and set
assembly
Circumstantial
knowledge
Detailed knowledge
about:

Safe handling of
working tools
Safe handling of
measuring
instruments

Numbe
r of
Periods
per
Unit

192




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
e Environmental
regulations on
refrigerants
(d) Servicing electronic | Guide the Select tools A record of Knowledge evidence: | The following tools,
card students to define and values of Detailed knowledge | equipment and
electronic card equipment pressure and of: safety gear are to be
and their Carry out electrical Method used: The available:
application trouble quantities student should explain | e  Air blower
Demonstration: shooting conform to how to: e Bristle brush
Demonstrate to Replace specified e Clean different e Power supply
the students how electric fuses | ratings units of the e Multimeter
to Service Make electric system Clamp meter
electronic card circuitry e Carry out leakage Capacitor
and to handle Clean the tests analyzer
tools and workplace *  Charge the e Burn-out filter
equipment and tools system with fresh (portable)
Practical work: Store tools refrigerant N Pinch of tool
Organise the and Principles: The e Electric
students into equipment student should explain P
manageable e the principles of: soldering iron
P P ) e Megger

groups to Service
electronic card in
commercial

(e) Vapor
compression
refrigeration

e Noise meter
e Digital/analog

refrigeration eycle multimeter
(f) Basic e Electro-
principles of me(I:hanlcaI
electricity toolbox
and e Vibration meter
electronic e  Wattmeter
circuits e manifold
e welding set

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
Theories: The student
should explain:
e Basic heat
transfer modes
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations on
refrigerants
(e) Performing leak Guide the Select tools A record of Knowledge evidence: | The following tools,
detection students to define and values of Detailed knowledge | equipment and
leak detection equipment pressure and of: safety gear are to be
and their Carry out electrical Method used: The available:
application trouble quantities student should explain | ¢  Compressed air
Demonstration: shooting conform to how to: supply
Demonstrate to Measure specified e Clean different e  Air blower
the students how refrigerant ratings units of the e Bristle brush
to Performing pressure and system e Power supply
leak detection electric e Carryoutleakage | o Manifold gauge
and to handle quantities tests e Multimeter
tools and Charge the *  Charge the «  Clamp meter
equipment system with system with fresh | 4 Capacitor
Practical work: ref”gerant analyzer
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
s) Methods Assessment Assessment assessment
Organise the fresh Principles: The Burn-out filter
students into refrigerant student should explain (portable)
manageable Replace the principles of: Charging and
groups to electric fuses (9) Vapor testing plant
Performing leak Replace compression Pinch of tool
detection in different units refrigeration Leak detectors
commercial of the system cycle Electric
refrigeration Clean (h) Basic soldering iron
different units principles of Megger
of the system electricity Noise meter
Make electric and . Digital/analog
circuitry ectronic multimeter
\(/:vloerinpfgge Theories: The student Xgﬁizilggrﬂu'd
and tools should explam:_ Washing plant
Store tools e  Super he_atlng and Electro-
and sub-cooling mechanical
equipment . Enw_ronmental t00lbox
requirement on Vibration meter
refrigerant
disposal Wattmeter
e Difference Pressure gauge
between manifold
absorption and Oxy-acetylene
compression welding set

refrigeration
cycle

e Gas laws

e Basic heat
transfer modes

Fluorescent

leakage detector

set

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Storage
requirements of
commodities
e Commercial
systems and
assembly
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations on
1.2 (a) Servicing condenser | Guide the Select tools A record of Knowledge evidence: | The following tools,
Servicing students to define and values of Detailed knowledge equipment and
ice makers condenser and equipment pressure and of: safety gear are to be
their application Diagnostic electrical Method used: The available:
Demonstration: trouble quantities student should explain | ¢  Vacuum pump
Demonstrate to shooting conform to how to: e Automobile air
the students how Measure specified e Purge an auto air conditioning 35
to Service refrigerant ratings conditioning tool kit
condenser and to pressure in system e  Pressure gauge
handle tools and the system e Charge manifold
equipr_nent Charge the refrigerantinthe | o  Power supply
Practical work: system with system e Portable

charging station
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Organise the fresh e Perform e Computerized
students into refrigerant fluorescent dye air conditioning
manageable Replace leakage test service station
groups to Service electrical e  Test magnetic e Leak detector
condenser in ice fuses clutch e Eye protection
maker Replace engagement goggles
condenser Principles: The
units of the student should explain
system the principles of:
Measure (i) Electromagn
electric etism
guantities (1) Vapor
Clean tools compression
and refrigeration
workplace cycle
Store tools (k) Connecting
and electrical
equipment circuits in
parallel,
series and
combination

Theories: The student
should explain:

e  Types of
refrigerants
o Gaslaws

e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e  Environmental
regulations of
refrigerants
(a) Servicing Guide the Select tools A record of Knowledge evidence: | The following tools,
evaporator students to define and values of Detailed knowledge equipment and
evaporator and equipment pressure and of: safety gear are to be
their application Diagnostic electrical Method used: The available:
Demonstration: trouble quantities student should explain | ¢  Vacuum pump
Demonstrate to shooting conform to how to: e Automobile air
the students how Measure specified e Purge an auto air conditioning
to Service refrigerant ratings conditioning tool kit
evaporator and to pressure in system e Pressure gauge
handle tools and the system e Charge manifold
equipment Charge the refrigerantinthe | ¢  Power supply
Practical work: system with system e Belt tension
Organlse_the fresh e Perform gauge
students into refrigerant fluorescent dye e Portable
manageable Replace leakage test charging station
groups to Service electrical e Test magnetic e Computerized
evaporator in ice fuses clutch air conditioning
makers Replace fan engagement service station
belt Principles: The e Leak detector
Adjust fan student should explain | Eye protection
belt tension the principles of:

(b) Electromagnetism

goggles
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Assessment Criteria

Module Title Unit Title Suggested Training Numfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perrioo ds
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Replace (c) Vapor
different units compression
of the system refrigeration
Measure cycle
electric (d) Connecting
quantities electrical circuits
Clean tools in parallel, series
and and combination
workplace Theories: The student
Store tools should explain:
and e Typesof
equipment refrigerants
o Gaslaws
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
o Safe handling of
measuring
instruments
e Environmental
regulations of
refrigerants
(c) Servicing refrigerant | Guide the Select tools A record of Knowledge evidence: | The following tools,
tubing students to define and values of Detailed knowledge | equipment and
refrigerant tubing equipment pressure and of:
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment

and their Diagnostic electrical Method used: The safety gear are to be
application trouble quantities student should explain | available:
Demonstration: shooting conform to how to: e Vacuum pump
Demonstrate to Measure specified e Purgeanautoair | e Automobile air
the students how refrigerant ratings conditioning conditioning
to Service pressure in system tool kit
refrigerant tubing the system e Charge e  Pressure gauge
and to handle Charge the refrigerant in the manifold
tools and system with system e Power supply
equipment fresh e Perform e Portable
Practical work: refrigerant fluorescent dye charging station
Orgamse.the Clean tools leakage test e Computerized
students into and Principles: The air conditioning
manageable workplace student should explain service station
groups to Service Store tools the principles of: e Leak detector
refrigerant tubing and Theories: The student | ,  Eye protection
in ice makers equipment should explain: goggles

e Types of
refrigerants
o Gas laws

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
working tools

e Safe handling of
measuring
instruments

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
regulations of
refrigerants
(d) Servicing Guide the Select tools A record of Knowledge evidence: | The following tools,
compressor students to define and values of Detailed knowledge | equipment and
compressor and equipment pressure and of: safety gear are to be
their application Diagnostic electrical Method used: The available:
Demonstration: trouble quantities student should explain | ¢  Vacuum pump
Demonstrate to shooting conform to how to: e Automobile air
the students how Measure specified e Purge an auto air conditioning
to Service refrigerant ratings conditioning tool kit
compressor and pressure in system . Pressure gauge
to handle tools the system e Charge manifold
and equipment Charge the refrigerantinthe | o  Power supply
Practical work: system with system e Belt tension
Organlse.the fresh e Perform gauge
students into refrigerant fluorescent dye e Portable
manageable Replace leakage test charging station
groups to Service electrical o Testmagnetic | Computerized
compressor in ice fuses clutch air conditioning
makers Replace fan engagement service station
belt Principles: The e Leak detector
Adjust fan student should explain | 4 Eye protection
belt tension the principles of: goggles
Replace (e) Electromagnetism

different units
of the system
Measure
electric
quantities

(f) Vapor

compression
refrigeration
cycle

(g) Connecting

electrical circuits

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
s) Methods Assessment Assessment | 2ssessment
Clean tools in parallel, series
and and combination
workplace Theories: The student
Store tools should explain:
and e Types of
equipment refrigerants
e Gas laws
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations of
refrigerants
(e) Servicing electric Guide the Select tools A record of Knowledge evidence: | The following tools,
circuitry students to define and values of Detailed knowledge | equipment and
electric circuitry equipment pressure and of: safety gear are to be
and their Diagnostic electrical Method used: The available:
application trouble quantities student should explain | ¢  Automobile air
Demonstration: shooting conform to how to: conditioning
Demonstrate to Replace specified e Perform tool kit
the students how electrical ratings fluorescent dye e  Power supply
to Service fuses leakage test

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlrjrgfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
electric circuitry Replace e  Test magnetic e Eye protection
and to handle different units clutch goggles
tools and of the system engagement
equipment Measure Principles: The
Practical work: electric student should explain
Organise the quantities the principles of:
students into Clean tools (h) Electromagnetism
manageable and (i) Connecting
groups to Service workplace electrical circuits
electric circuitry Store tools in parallel, series
in ice makers and and combination
equipment Theories: The student
should explain:
e  Electric circuitry
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
o Safe handling of
measuring
instruments
1.3 (a) Servicing gas control | Guide the Select tools A record of Knowledge evidence: | The following tools,
Servicing devices students to define and values of Detailed knowledge | equipment and
absorption control devices equipment charged of: safety gear are to be 45
system and their refrigerant available:
application conforms to
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training I
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources or
s) Methods Assessment Acsessmont | 2ssessment Snit
refrigerators Demonstration: Detect specified Method used: The e Refrigerant
Demonstrate to refrigerant rating student should explain leakage tester
the students how leakage how to: (ammonia)
Service gas Service o Detect a leaking e Electro
control devices burning/heati system mechanic toolkit
and to handle ng equipment e Servicean e Wire brush
tools and Handle absorption e Oxy-acetylene
equipment explosive refrigerator welding act set
Practical work: gases Principles: The
Organise the Perform student should explain
students into soldering and the principles of:
manageable brazing (i) Absorption
groups to Service Clean system
gas control workplace (k) Heat transfer
devices and tools Theories: The student
Store tools should explain:
and e Super heating and
equipment SUb'COOling

e Environmental
requirement on
refrigerant
disposal

e Difference
between
absorption and
compression
refrigeration
cycle

e Refrigerant
properties
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
explosive gases
e Environmental
regulation on
refrigerants
(b) Servicing gas Guide the Select tools A record of Knowledge evidence: | The following tools,
connections students on how and values of Detailed knowledge equipment and
to service gas equipment charged of: safety gear are to be
connections and Detect refrigerant Method used: The available:
their application refrigerant conforms to student should explain | e  Refrigerant
Demonstration: leakage specified how to: leakage tester
Demonstrate to Service rating e Detect a leaking (ammonia)
the students on burning/heati system e Electro
how Service gas ng equipment e Service an mechanic toolkit
connections and Handle absorption e  Wire brush
to handle tools explosive refrigerator e  Oxy-acetylene
and equipment gases Principles: The welding act set
Practical work: Perform student should explain
Organise the soldering and the principles of:
students into brazing (c) Absorption
manageable Clean system
groups to Sgrvice workplace (d) Heat transfer
gas connections and tools Theories: The student
Store tools should explain:
and e  Super heating and
equipment sub-cooling

205




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
requirement on
refrigerant
disposal
o Difference
between
absorption and
compression
refrigeration
cycle
o Refrigerant
properties
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
explosive gases
e Environmental
regulation on
refrigerants
(c) Servicing gas Guide the Select tools A record of Knowledge evidence: | The following tools,
burners students on how and values of Detailed knowledge | equipment and
to service gas equipment charged of: safety gear are to be
burners and their Detect refrigerant Method used: The available:
application refrigerant conforms to student should explain | e  Refrigerant
Demonstration: leakage specified how to: leakage tester
Demonstrate to Service rating e Detect a leaking (ammonia)
the students how burning/heati system e Electro
Service gas ng equipment mechanic toolkit
burner and to e Wire brush

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
handle tools and Handle e Servicean e  Oxy-acetylene
equipment explosive absorption welding act set
Practical work: gases refrigerator
Organise the Perform Principles: The
students into soldering and student should explain
manageable brazing the principles of:
groups to Service Clean (d) Absorption
gas burner workplace system
and tools (e) Heat transfer
Store tools Theories: The student
and should explain:
equipment e  Super heating and

sub-cooling

e  Environmental
requirement on
refrigerant
disposal

e Difference
between
absorption and
compression
refrigeration
cycle

e Refrigerant
properties

Circumstantial

knowledge

Detailed knowledge

about:

o Safe handling of
explosive gases

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
regulation on
refrigerants
(d) Installing absorption | Guide the Select tools A record of Knowledge evidence: | The following tools,
refrigerator students to define and values of Detailed knowledge | equipment and
absorption equipment charged of: safety gear are to be
refrigerator and Detect refrigerant Method used: The available:
their application refrigerant conforms to students should e Refrigerant
Demonstration: leakage specified explain how to: leakage tester
Demonstrate to Service rating e Detect a leaking (ammonia)
the students on burning/heati system e Electro
how to install ng equipment e Servicean mechanic toolkit
absorption Handle absorption Wire brush
refrigerator and explosive refrigerator Oxy-acetylene
to handle tools gases Principles: The welding act set
and equipment Perform student should explain
Practical work: soldering and the principles of:
Organise the brazing (f) Absorption
students into Clean system
manageable workplace (g) Heat transfer
groups to install and tools Theories: The student
absc_)rption Store tools should explain:
refrigerator and e  Super heating and
equipment sub-cooling

e  Environmental
requirement on
refrigerant
disposal

e Difference
between
absorption and

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
compression
refrigeration
cycle
o Refrigerant
properties
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
explosive gases
e Environmental
regulation on
refrigerants
1.4 (a) Repairing evaporator | Guide the Select tools A record of Knowledge evidence: | The following tools,
Repairing students to define and repairs carried | Detailed knowledge | equipment and
commercial evaporator and equipment out conforms | of: safety gear are to be
refrigerators their application Perform to technical Method used: The available:
Demonstration: diagnostic specifications | student should explain | ¢  Safety boots
Demonstrate to troubleshooti how to: e Safety goggles
the students on ng e  Perform brazing e Overall/overcoat
how to repair Perform sheet e Charge e Revolving wire
evaporator and to metal works refrigerant brush
handle tools and Perform e Determines super | e  Bristle brush
equipment brazing heating and sub- | e  \Wire brush
Practl_cal work: Perform cooling e Electro-
Organise the pump down e Fastcool mechanical
students Ibnlto of refrigerant products toolbox
Qr;zzi’gseti r:pair g;?irgeiam ;Lg]ecr:f lisc;u-:—g prlain " auge manifold
[ ]
evaporator g the principles of: Refrigerant leak

detector

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
into the e  Heat transfer e  Pipe wrench
system e  Matter e  Oxy-acetylene
Carry out Theories: The student welding set
plumbing should explain:
works e  Primary and
Carry out secondary
repairs on refrigeration
pumps cycles
Carry out e  Freezing points of
repairs on liquid mixtures
COMpressors for secondary and
Clean primary
workplace refrigerants
and tools e Metering of
Store tools refrigerants
and e Heat conduction
equipment e Sub cooling and

super heating
conditions

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools
Safe handling of
measuring
instruments

Safe handling of
electrical controls

Numbe
r of
Periods
per
Unit
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Training
Requirements/

Suggested Resources

and other
components
Safe handling of
refrigerant when
discharging or
charging the
system
Dismantling and
assembling
procedures

(b) Repairing
control
equipment

Guide the
students to define
control

The student
should be able
to:

A record of
repairs carried
out conforms

Knowledge evidence:
Detailed knowledge

of:

The following tools,
equipment and
safety gear are to be

equipment and e Select tools to technical Method used: The available:
their application and specifications | student should explain | ¢  Safety boots
Demonstration: equipment how to: e Safety goggles
Demonstrate to e Perform e Perform brazing e Overall/overcoat
the students on diagnostic e Charge e Revolving wire
how to repair troubleshooti refrigerant brush
control ng e Determine super | e  Bristle brush
equipmentand to | o  Perform sheet heatingandsub | e«  Wire brush
handle tools and metal works cooling e Electro-
equipment e Perform e Fast cool mechanical
Practl_cal work: brazing products toolbox
Organise the e Perform Principles: The o  Gauge manifold
students into pump down student should explain | , Refrigerant leak
manageable ) of refrigerant the principles of: detector
gg?lltjfosl torepalr | 4 Charge e Heat transfer e Pipe wrench
equipment irﬁIcr)lgt’r?éam :Fhe;\ﬂ?;;?r'rhe student | - Oxy-acetylene
s welding set
system should explain:

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Carry out e Primary and
plumbing secondary
works refrigeration
Carry out cycles
repairs on e  Freezing points of
pumps liquid mixtures
Carry out for secondary and
repairs on primary
compressors refrigerants
Clean e Metering of
workplace refrigerants
and tools e Heat conduction
Store tools e Sub cooling and
and super heating
equipment conditions
Circumstantial
knowledge
Detailed knowledge
about:

Safe handling of
working tools
Safe handling of
measuring
instruments
Safe handling of
electrical controls
and other
components
Safe handling of
refrigerant when
discharging or

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
charging the
system
e Dismantling and
assembling
procedures
(c) Repairing Guide the Select tools A record of Knowledge evidence: | The following tools,
electrical circuit | students to define and repairs carried | Detailed knowledge | equipment and
electrical circuit equipment out conforms | of: safety gear are to be
and their Perform to technical Method used: The available:
application diagnostic specifications | student should explain | ¢  Safety boots
Demonstration: troubleshooti how to: o Safety goggles
Demonstrate to ng o Repair default e Overall/overcoat
the students how Perform circuit e Revolving wire
to repair brazing Principles: The brush
electrical circuit Clean student should explain | 4  Bristle brush
equipment and to workplace the principles of: e  Wire brush
handle tools and and tools e Electric circuit e  Electro-
equipment Store tools operation mechanical
Practical work: and Theories: The student toolbox
Organise the equipment should explain: e Gauge manifold

students into
manageable
groups to repair
electrical circuit

e Electric circuit
connection

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
working tools

e Safe handling of
measuring
instruments

o Refrigerant leak
detector

e Pipe wrench

e  Oxy-acetylene
welding set

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Safe handling of
electrical controls
and other
components
e Dismantling and
assembling
procedures
(d) Repairing or Guide the Select tools A record of Knowledge evidence: | The following tools,
Replace students to define and repairs carried | Detailed knowledge equipment and
compressor compressor and equipment out conforms | of: safety gear are to be
their application Perform to technical Method used: The available:
Demonstration: diagnostic specifications | student should explain | ¢  Safety boots
Demonstrate to troubleshooti how to: e Safety goggles
the students on ng e  Perform brazing e  Overall/overcoat
how to repair or Perform sheet o Charge e Revolving wire
Replace metal works refrigerant brush
compressor and Perform e Determinesuper | e Bristle brush
to handle tools brazing heatingandsub | e  \Wire brush
and equipment Perform cooling e Electro-
Practical work: pump down e Fastcool mechanical
Organise the of refrigerant products toolbox
students ibnlto Charge Principles: The «  Gauge manifold
manageanle refrigerant student should explain i
groups to repair into ?he the principles of: P ’ (Ij?:tferé?g:ant leak
or replace system e  Heat transfer e Pipe wrench
compressor Carry out e Matter . Op
X Xy-acetylene
plumbing Theories: The student welding set
works should explain:
Carry out e Primary and
repairs on secondary
pumps
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and il Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment

Carry out refrigeration

repairs on cycles

compressors e  Freezing points of

Clean liquid mixtures

workplace for secondary and

and tools primary

Store tools refrigerants

and e Metering of

equipment refrigerants

Heat conduction
Sub cooling and
super heating
conditions

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools
Safe handling of
measuring
instruments
Safe handling of
electrical controls
and other
components
Safe handling of
refrigerant when
discharging or
charging the
system

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Dismantling and
assembling
procedures
(e) Replacing Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
default Guide the and repairs carried | Detailed knowledge | equipment and
electronic card students to define equipment out conforms | of: safety gear are to be
Replace default Perform to technical Method used: The available:
electronic card diagnostic specifications | student should explain | ¢  Safety boots
and their troubleshooti how to: Safety goggles
application ng e Repair electric e Overall/overcoat
Demonstration: Carry out circuit e Revolving wire
Demonstrate to plumbing Principles: The brush
the students on works student should explain Bristle brush
how to Replace Clean the principles of: Wire brush
default electronic workplace e Heat transfer e Electro-
card and to and tools e  Matter mechanical
handle tools and Store tools Theories: The student toolbox
gqu;ICF;fiT;ZT'Ework. and should explain: e  Gauge manifold
Oroant : equipment  Primary and e Refrigerant leak
ganise the secondary detector
students into refrigeration .
e Pipe wrench
manageable cycles o hy
groups to e Freezing points of * Xy Acety ene

Replace default
electronic card

liquid mixtures
for secondary and
primary
refrigerants
Metering of
refrigerants

Heat conduction

welding set

Numbe
r of
Periods
per
Unit

216




) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e  Sub cooling and
super heating
conditions
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Safe handling of
electrical controls
and other
components
e Safe handling of
refrigerant when
discharging or
charging the
system
e Dismantling and
assembling
procedures
1.5 (a) Replacing Brainstorm: Measure A record of Knowledge evidence: | The following tools,
Repairing compressor and add oil Guide the electrical charged Detailed knowledge | equipment and
ice makers students to define temperature refrigerants, of: safety gear are to be
Replace and pressure | temperatures Method used: The available: 93
compressor and quantities and student should explain | ¢  Oxyacetylene

add oil and their
application

freezing time
and electrical

how to:
e Measure weight

welding set
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
Demonstration: Identify type | quantities e Measure e Electro-
Demonstrate to of refrigerator | confirm to temperature and mechanical
the students on used operating time tools loot
how to Replace Determine technical e Make different e Vacuum pump
compressor and correct specifications concentration of | ¢  Manifold gauge
add oil and to quantities of secondary e Pinch off tool
handle tools and refrigerants refrigerant e  Multimeter
equipment Charge the Principles: The o Dial type
Practical work: system with student should explain thermometer
Organise_the refrigerants the principles of: e Hard bush
Cleemaing |1 St
razing . Fre_ez[ng point e Leak detector
groups to Connect variation e Safety loots
Replace electric Theories: The student Y
. e Overall
compressor and circuits should explain: Water pail
add ol Clean tools, e Primary and * ater pal
equipment secondary
and refrigeration
workplace cycle
e Typesof
Store tools secondary
and refrigerants
equipment e Application of

secondary
refrigerant
Circumstantial
knowledge
Detailed knowledge
about:
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Safe handling of
different
refrigerants
e Safe handling of
equipment
e  Environmental
regulations
(b) Replacing Brainstorm: Measure A record of Knowledge evidence: | The following tools,
condenser and Guide the electrical charged Detailed knowledge equipment and
evaporator students to define temperature refrigerants, of: safety gear are to be
Replace and pressure | temperatures Method used: The available:
condenser and quantities and student should explain | ¢  Oxyacetylene
evaporator and Identify type | freezing time how to: welding set
their application of refrigerator | and electrical | ¢  Measure weight | e  Electro-
Demonstration: used quantities e Measure mechanical
Demonstrate to Determine confirm to temperature and tools loot
the students how correct Operating time e Vacuum pump
to Replace quantities of | technical e Make different e Manifold gauge
condenser and refrigerants | specifications concentration of | e  Pinch off tool
evaporator and Charge the secondary e Multimeter
add oil and to system with refrigerant Dial t
handle tools and i inci . * 1a’ 'ype
an refrigerants Principles: The thermometer
E)qr:girc]:grlltwork' Perform S;Udeﬂt 5h0|U|d ?@'a'” e Hard bush
o oo th . brazing the princip e_s of: o Safety goggles
rganise the Connect e Ice making e Leakd
tudents into ; : - eak detector
s electric e Freezing point foty |
manageable - - e Safety loots
circuits varlation 0 1
groups to . ° vera
Clean tools, Theories: The student e Water pail
Replace equipment should explain: P
condenser and
evaporator

219




Assessment Criteria Numbe

Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
and e Primary and
workplace secondary
refrigeration
e  Store tools cycle
and e Types of
equipment secondary

refrigerants

e Application of
secondary
refrigerant

Circumstantial

knowledge

Detailed knowledge

about:

o Safe handling of
different
refrigerants

e Safe handling of

equipment
e Environmental
regulations
(c) Replacing grills | Brainstorm: e Identify type | A record of Knowledge evidence: | The following tools,
and container Guide the of refrigerator | charged Detailed knowledge | equipment and
students to define used refrigerants, of: safety gear are to be
Replace grills e Perform temperatures Method used: The available:
and container brazing and student should explain | ¢  Oxyacetylene
their application | ¢  Clean tools, freezing time | how to: welding set
Demonstration: equipment and electrical | ¢  Measure weight e  Electro-
Demonstrate to and quantities mechanical
the students how workplace tools loot
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment | 2ssessment
to Replace grills | ¢  Store tools confirm to e Measure e Vacuum pump
and container and operating temperature and e Manifold gauge
and to handle equipment technical time e Pinch off tool
tools and specifications | Principles: The e  Multimeter
equipment student should explain | o pjal type
Practical work: the principles of: thermometer
Organise the e Ice making e Hard bush

students into
manageable
groups to
Replace grills
and container

e Freezing point
variation

Theories: The student

should explain:

e Primary and
secondary
refrigeration
cycle

e Types of
secondary
refrigerants

o Application of
secondary
refrigerant

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
different
refrigerants

e Safe handling of
equipment

e  Safety goggles
e Leak detector
o  Safety loots

e Overall

e  Water pail

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
e Environmental
regulations
(d) Performing Brainstorm: The student A record of Knowledge evidence: | The following tools,
wiring circuit Guide the should be able charged Detailed knowledge | equipment and
students to define | to: refrigerants, of: safety gear are to be
Performing e Measure temperatures | Method used: The available:
wiring circuit electrical and student should explain | ¢  Oxyacetylene
and their temperature freezing time | how to: welding set
application and pressure | and electrical o Make wiring e Electro-
Demonstration: guantities guantities circuit mechanical
Demonstrate to e Perform confirm to Principles: The tools loot
the students on brazing operating student should explain | ¢  \acuum pump
how to e Connect technical the principles of: e Manifold gauge
Performing electric specifications | e«  Wiring circuit e  Pinch off tool
wiring circuit circuits Theories: The student | ¢  Multimeter
and to handle e Clean tools, should explain: o Dial type
tools and equipment e Primary and thermometer
seonday g |+ it
( : workplace _ circuit o Safety goggles
Organise the Circumstantial
; e Leak detector
students into e Store tools knowledge Safety |
manageable and Detailed knowledge | ° 2 ety loots
groups to equipment about: ¢ Overall
Performing e Safe handlinaof |°® Water pail
LY go
wiring circuit different

refrigerants

e Safe handling of
equipment

e  Environmental
regulations

Numbe
r of
Periods
per
Unit
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
(e) Repairing Brainstorm: e Measure A record of Knowledge evidence: | The following tools,
piping circuit Guide the electrical charged Detailed knowledge | equipment and
students to define temperature refrigerants, of: safety gear are to be
piping circuit and and pressure | temperatures Method used: The available:
their application quantities and student should explain | ¢  Oxyacetylene
Demonstration: | e Identify type | freezing time how to: welding set
Demonstrate to of refrigerator | and electrical | ¢  Measure weight | e  Electro-
the students on used quantities e Measure mechanical
how to Repair e Determine confirm to temperature and tools loot
piping circuit and correct operating time e Vacuum pump
to handle tools quantities of | technical e Make different e Manifold gauge
and equipment refrigerants | specifications concentrationof | e«  Pinch off tool
Practi_cal work: | o Charge the secondary e  Multimeter
Organlse.the system with refrigerant e Dial type
students into refrigerants Principles: The thermometer
manageable . e Perform student should explain | 4 Hard bush
groups to Repair brazing the principles of: «  Safety goggles
piping circuit e Connect e lce making e Leak detector
electric ° Fre_ezi_ng pOint ° Safety loots
circuits variation e Overall
e Clean tools Theories: The student .
° ' S e  Water pail
equipment should explaln.
and e Primary and
workplace secondary
refrigeration
e Store tools cycle
and e  Types of
equipment secondary
refrigerants
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
e Application of
secondary
refrigerant
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
different
refrigerants
e Safe handling of
equipment
e  Environmental
regulations
1.6 (a) Repairing gas control | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
Repairing devices Guide the and values of Detailed knowledge | equipment and
absorption students to define equipment charged of: safety gear are to be
system of gas control Detect refrigerant Method used: The available:
refrigerators devices and their refrigerant conforms to student should explain | ¢  Refrigerant
application leakage specified how to: leakage tester
Demonstration: Repair rating e Detect a leaking (ammonia)
Demonstrate to burning/heati system e Electro
the students on ng equipment e Service an mechanic toolkit 60
how repair gas Handle absorption e Wire brush
control devices explosive refrigerator e  Oxy-acetylene
circuit and to gases Principles: The welding set
handle tools and Perform student should explain
equipment soldering and the principles of:
Practical work: brazing (f) Absorption

Organise the
students into

system
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Training
Requirements/
Suggested Resources

Numbe
r of
Periods
per
Unit

manageable
groups to repair
gas control
devices

Clean
workplace
and tools
Store tools
and
equipment

(9) Heat transfer

Theories: The student
should explain:

Super heating and
sub-cooling
Environmental
requirement on
refrigerant
disposal
Difference
between
absorption and
compression
refrigeration
cycle
Refrigerant
properties

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
explosive gases
Environmental
regulations on
refrigerants

(b) Repairing gas
connections

Brainstorm:
Guide the
students to define
gas connection

Select tools
and
equipment

A record of
values of
charged
refrigerant
conforms to

Knowledge evidence:
Detailed knowledge

of:

The following tools,
equipment and
safety gear are to be
available:
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Assessment Criteria
Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment

and their Detect specified Method used: The e Refrigerant
application refrigerant rating student should explain leakage tester
Demonstration: leakage how to: (ammonia)
Demonstrate to Repair e Detect a leaking e Electro
the students on burning/heati system mechanic toolkit
how repair gas ng equipment e Service an e Wire brush
connection and Handle absorption e  Oxy-acetylene
to handle tools explosive refrigerator welding set
and equipment gases Principles: The
Practical work: Perform student should explain
Organise the soldering and the principles of:
students into brazing (c) Absorption
manageable Clean system
groups to gas workplace (d) Heat transfer
connection and tools Theories: The student

Store tools should explain:

and e  Super heating and

equipment SUb-COO”ng

e Environmental
requirement on
refrigerant
disposal

e Difference
between
absorption and
compression
refrigeration
cycle

e Refrigerant
properties

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
explosive gases
e Environmental
regulations on
refrigerants
(c) Repairing gas Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
burners Guide the and values of Detailed knowledge equipment and
students to define equipment charged of: safety gear are to be
gas burners and Detect refrigerant Method used: The available:
their application refrigerant conforms to student should explain | e  Refrigerant
Demonstration: leakage specified how to: leakage tester
Demonstrate to Repair rating e Detect a leaking (ammonia)
the students on burning/heati system e Electro
how repair gas ng equipment e Service an mechanic toolkit
burners and to Handle absorption e  Wire brush
handle tools and explosive refrigerator Oxy-acetylene
equipment gases Principles: The welding set
Practical work: Perform student should explain
Organise the soldering and the principles of:
students into brazing (d) Absorption
manageable Clean system
groups to repair workplace (e) Heat transfer
gas burners and tools Theories: The student
Store tools should explain:
and e  Super heating and
equipment sub-cooling

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
requirement on
refrigerant
disposal
o Difference
between
absorption and
compression
refrigeration
cycle
o Refrigerant
properties
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
explosive gases
e Environmental
regulations on
refrigerants
(d) Installing absorption | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
system of refrigerator Guide the and values of Detailed knowledge | equipment and
students to define equipment charged of: safety gear are to be
absorption Detect refrigerant Method used: The available:
system of refrigerant conforms to student should explain | e  Refrigerant
refrigerator and leakage specified how to: leakage tester
their application Repair rating e Detect a leaking (ammonia)
Demonstration: burning/heati system e Electro
Demonstrate to ng equipment mechanic toolkit
the students on e Wire brush

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment

how install Handle e Service an Oxy-acetylene

absorption explosive absorption welding set

system of gases refrigerator

refrigerator and Perform Principles: The

to handle tools soldering and student should explain

and equipment brazing the principles of:

Practical work: Clean (f) Absorption

Organise the workplace system

students into and tools (g) Heat transfer

manageable Store tools Theories: The student

groups to install and should explain:

absorption equipment e  Super heating and

system of sub-cooling

refrigerator

e  Environmental
requirement on
refrigerant
disposal

e Difference
between
absorption and
compression
refrigeration
cycle

e Refrigerant
properties

Circumstantial

knowledge

Detailed knowledge

about:

o Safe handling of
explosive gases

Numbe
r of
Periods
per
Unit
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
e Environmental
regulations on
refrigerants
2.0 Maintaining | 2.1 (a) Servicing delivery Brainstorm: Select proper | A record of Knowledge evidence: | The following tools,
air conditioning | Servicing pipes Guide the tools and charged Detailed knowledge | equipment and
systems self- students to equipment refrigerant of: safety gear are to be
contained air understand Detect conforms to Method used: The available:
conditioners service delivery refrigerant technical student should explain | ¢  Electro
Pipes and their leakage specifications | how to: mechanical
application Mount and o Determine a toolbox
Demonstration: dismount a leaking system e  Oxy-acetylene
Demonstrate to unit e  Determine welding set
the studepts on Measure performance e Pail/water
how service electric e Determine type container
delivery pipes quantities and amount of e  Bristle brush
and to handle Charge refrigerantused | o  Digital/analog 66
tools and refrigerant Principles: The multimeter
equr_nent Seal the student should explain | Refrigerant
Practical work: system the principles of: leakage detector
g&%aerr]][csseigtlg Clean the (h) gr:)dmpressmn e Power supply
managesble workplace b ) e  Safety boots
. and tools absorption e Overall or
groups to service Store the refrigeration overcoat
dellvery Ki tool systems
pipes poring f00%s (i) Non fusion *  safety goggles
and X e Hard brush
equipment welding e Nose mask

(J) Heat transfer

Theories: The student
should explain:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e  Super heat and
sub cooling of
refrigerant
e Environmental
requirement on
refrigerant
disposal
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
oxy-acetylene
welding set
e Safe handling of
refrigerants
e Environment
regulations on
refrigerant
(b) Servicing condenser | Brainstorm: Select proper | A record of Knowledge evidence: | The following tools,
Guide the tools and charged Detailed knowledge | equipment and
students to equipment refrigerant of: safety gear are to be
understand Detect conforms to Method used: The available:
condenser and refrigerant technical student should explain | e  Electro
their application leakage specifications | how to: mechanical
Demonstration: Mount and e Determine a toolbox
Demonstrate to dismount a leaking system e  Oxy-acetylene
the students on unit e Determine welding set

how service

performance
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
condenser and to Measure e Determine type e  Pail/water
handle tools and electric and amount of container
equipment quantities refrigerant used e  Bristle brush
Practical work: Charge Principles: The  Digital/analog
Organise the refrigerant student should explain multimeter
students into Seal the the principles of: e Refrigerant
manageable system (k) Compression leakage detector
groups to Service Clean the and e Power supply
condenser workplace absorption | o gafety boots
and tools refrigeration | Gyerall or
Store the systems overcoat
working tools () Nonfusion | Safety goggles
and welding

equipment

(m) Heat transfer
Theories: The student
should explain:

e  Super heat and
sub cooling of
refrigerant

e Environmental
requirement on
refrigerant
disposal

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
oxy-acetylene
welding set

e Hard brush
e Nose mask

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Safe handling of
refrigerants
e Environment
regulations on
refrigerant
(c) Servicing Brainstorm: Select proper | A record of Knowledge evidence: | The following tools,
evaporator Guide the tools and charged Detailed knowledge equipment and
students to define equipment refrigerant of: safety gear are to be
evaporator and Detect conforms to Method used: The available:
their application refrigerant technical student should explain | ¢  Electro
Demonstration: leakage specifications | how to: mechanical
Demonstrate to Mount and o Determine a toolbox
the students on dismount a leaking system e  Oxy-acetylene
how service unit e Determine welding set
evaporator and to Measure performance e  Pail/water
handle tools and electric e Determine type container
equipment guantities and amount of e  Bristle brush
Practical work: Charge refrigerant used e Digital/analog
Organise the refrigerant Principles: The multimeter
students into Seal the student should explain | ¢  Refrigerant
manageable system the principles of: leakage detector
groups to Service Clean the (d) Compression | o  power supply
evaporator workplace and . e  Safety boots
and tools absorption e Overall or
Store the refrigeration overcoat
working tools systems e Safety goggles
and (e) Non fusmn e Hard brush
equipment welding e Nose mask

(f) Heat transfer

Numbe
r of
Periods
per
Unit
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Suggested Resources

Training
Requirements/

Theories: The student

should explain:

e  Super heat and
sub cooling of
refrigerant

e  Environmental
requirement on
refrigerant
disposal

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
oxy-acetylene
welding set

e Safe handling of
refrigerants

e Environment
regulations on
refrigerant

(d) Refilling refrigerant

Brainstorm:
Guide the
students to define
refrigerant and
their application
Demonstration:
Demonstrate to
the students on

Select proper
tools and
equipment
Detect
refrigerant
leakage

A record of
charged
refrigerant
conforms to
technical
specifications

Knowledge evidence:

Detailed knowledge

of:

Method used: The

student should explain

how to:

e Determine a
leaking system

The following tools,

equipment and

safety gear are to be

available:

Electro
mechanical
toolbox

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
how refill Mount and e Determine Oxy-acetylene
refrigerant and to dismount a performance welding set
handle tools and unit e Determine type Pail/water
equipment Measure and amount of container
Practical work: electric refrigerant used Bristle brush
Organise the quantities Principles: The Digital/analog
students into Charge student should explain multimeter
manageable refrigerant the principles of: Refrigerant
groups to refill Seal the (9) Compression leakage detector
refrigerant system and Power supply
Clean the absorption Safety boots
workplace refrigeration Overall or
and tools systems. overcoat
Store the () Non fusion Safety goggles
working tools 0 peldng Hard brush
and i eat transfer Nose mask

equipment

Theories: The student

should explain:

e  Super heat and
sub cooling of
refrigerant

e Environmental
requirement on
refrigerant
disposal

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
e Safe handling of
oxy-acetylene
welding set
e Safe handling of
refrigerants
e Environment
regulations on
refrigerant
(e) Servicing Brainstorm: Select proper | A record of Knowledge evidence: | The following tools,
electric circuit Guide the tools and charged Detailed knowledge equipment and
students to define equipment refrigerant of: safety gear are to be
electric circuit Detect conforms to Method used: The available:
and their refrigerant technical student should explain | e  Electro
application leakage specifications | how to: mechanical
Demonstration: Mount and e Determine a toolbox
Demonstrate to dismount a leaking system e  Oxy-acetylene
the students on unit e Determine welding set
how service Measure performance e  Pail/water
electric circuit electric e Determine type container
and to handle guantities and amount of e Bristle brush
tools and Charge refrigerant used e Digital/analog
equipment refrigerant Principles: The multimeter
Practical work: Seal the student should explain | «  Refrigerant
Organise the system the principles of: leakage detector
?;if]zggsag}? Clean the @ gr?dmpressmn e Power supply
groups to service workplace “bsorotion o  Safety boots
electric circuit and tools fri P ot * Overall or
Store the refrigeration overcoat
systems

working tools

e Safety goggles
e Hard brush

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlrjrgfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
and (k) Non fusion e Nose mask
equipment welding
() Heat transfer
Theories: The student
should explain:
e  Super heat and
sub cooling of
refrigerant
e Environmental
requirement on
refrigerant
disposal
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
oxy-acetylene
welding set
e Safe handling of
refrigerants
e Environment
regulations on
refrigerant
2.2 (a) Servicing condensing | Brainstorm: Select tools, Serviced spilt | Knowledge evidence: | The following tools,
Servicing unit Guide the equipment unit operates Detailed knowledge | equipment and
split unit air students to define and materials | according to of: safety gear are to be 60

conditioners

condensing unit

technical
specifications

Method used: The
student should explain

available:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlrjrgfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
and their Disconnect how to attend e  Oxy-acetylene
application electric different type of split plant
Demonstration: supply circuit units e Blower
Demonstrate to Service the Principles: The e Ladder
the students on condensing student should explain | o  Extension cable
how service unit the principles of o Trolley
condensing unit Check pperators_a_nd air flow | Electro-
and to handle electric for ina co_ndltloned space mechanical tool
tool_s and starter circuit Theories: The student Kits
Iqumpr_nent _ Perform should explain: «  Safety boots
ractical work: pump down e Typeof o Safety goggles
Organise the operation maintenance e Multimet
students into Service service ultimeter
manageable indoor unit o Typessplitunits | 2 CRmP-on-meter
. e Megger
groups fo service Check leaks *  Pump-down e Leak detector
CondenSIng unit on jOintS of - Operation. . Brush
g e
Service Detailed knowledge
drainage about:
system e Safe working and
Test run the handling of unit
system o Safe handling of
Test tools and
amperage equipment
Observe e Safe handling of
safety indoor units
regulations
Clean
workplace,
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
tools and
safety gears
Store tools
(b) Servicing Brainstorm: Select tools, Serviced spilt | Knowledge evidence: | The following tools,
evaporator Guide the equipment unit operates Detailed knowledge | equipment and
students to define and materials | according to of: safety gear are to be
evaporator and Disconnect technical Method used: The available:
their application electric specifications | student should explain | ¢  Oxy-acetylene
Demonstration: supply circuit how to attend plant
Demonstrate to Service the different type of split | ¢  Blower
the students on condensing units e Ladder
how service unit Principles: The e Extension cable
evaporator and to Check student should explain | Trolley
handle tools and electric for the principles of e Electro-
equipment starter circuit operators and air flow mechanical tool
Practical work: Perform in a conditioned space Kits
Organise the pump down Theories: The student | | Safety boots
students into operation should explain: e Safety goggles
manageable _ Service e Typeof e Multimeter
groups to service ; ; maintenance
ova indoor unit . e Clamp-on-meter
porator Check leaks service e Meager
on joints of * Typessplitunits | Lea?(gdetector
refrigerant e Pump-down e Brush
pipes operation .
. e Finscomb
Service . i
drainage Circumstantial
system knowledge
Test run the Detailed knowledge
system about:
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Test e  Safe working and
amperage handling of unit
Observe o Safe handling of
safety tools and
regulations equipment
Clean e  Safe handling of
workplace, indoor units
tools and
safety gears
Store tools
(c) Servicing Brainstorm: Select tools, Serviced spilt | Knowledge evidence: | The following tools,
electric Guide the equipment unit operates Detailed knowledge equipment and
circuitry students to define and materials | according to of: safety gear are to be
electric circuitry Disconnect technical Method used: The available:
and their electric specifications | student should explain | e  Oxy-acetylene
application supply circuit how to attend plant
Demonstration: Service the different type of split | ¢  Blower
Demonstrate to condensing units e Ladder
the students on unit Principles: The e Extension cable
how service Check student should explain | 4 Trolley
electric circuitry electric for the principles of e  Electro-
and to handle starter circuit operators and air flow mechanical tool
tools and Perform in a conditioned space Kits
equipment pump down Theories: The student | | Safety boots
Practical work: operation should explain: e  Safet |
) y goggles
Organise the Service e Typeof e Multimeter
students into indoor unit maintenance cl
manageable service e Clamp-on-meter
. Check leaks . Megoer
groups to service C e Typessplitunits | ® 99
oo on joints of e Leak detector
electric circuitry refrigerant e Pump-down
; operation * Brush
PIpes e Finscomb

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Service
drainage Circumstantial
system knowledge
Test run the Detailed knowledge
system about:
Test e Safe working and
amperage handling of unit
Observe e Safe handling of
safety tools and
regulations equipment
Clean e Safe handling of
workplace, indoor units
tools and
safety gears
Store tools
(d) Servicing piping Brainstorm: Select tools, Serviced spilt | Knowledge evidence: | The following tools,
circuits Guide the equipment unit operates Detailed knowledge | equipment and
students to define and materials | according to of: safety gear are to be
pipes circuit and Disconnect technical Method used: The available:
their application electric specifications | student should explain | ¢  Oxy-acetylene
Demonstration: supply circuit how to attend plant
Demonstrate to Service the different type of split | ¢  Blower
the students on Condensing units ° Ladder
how service unit Principles: The e Extension cable
piping circuits Check student should explain | Trolley
and to handle electric for the principles of e  Electro-
tools and starter circuit operators and air flow mechanical tool
equipment Perform in a conditioned space Kits
Practical work: pump down Theories: The student | Safety boots
operation should explain: «  Safety goggles

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment

Organise the Service e Typeof e Multimeter
students into indoor unit maintenance e Clamp-on-meter
manageable Check leaks service e Megger
groups to service on joints of e  Types split units e Leak detector
piping circuits refrigerant e  Pump-down e Brush

pipes operation e Fins comb

Service

drainage Circumstantial

system knowledge

Test run the Detailed knowledge

system about:

Test e Safe working and

amperage handling of unit

Observe e Safe handling of

safety tools and

regulations equipment

Clean o Safe handling of

workplace, indoor units

tools and

safety gears

Store tools

(d) Troubleshootin | Brainstorm: Select tools, Serviced spilt | Knowledge evidence: | The following tools,
g the system Guide the equipment unit operates Detailed knowledge | equipment and

students to define and materials | according to of: safety gear are to be
Troubleshoot the Disconnect technical Method used: The available:
system and their electric specifications | student should explain | ¢  Oxy-acetylene
application supply circuit how to attend plant
Demonstration: Check different type of split | ¢  Blower
Demonstrate to electric for units e Ladder

the students on

starter circuit

Extension cable

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
how to Service Principles: The e Trolley
troubleshoot the indoor unit student should explain | ¢  Electro-
system and to Test run the the principles of mechanical tool
handle tools and system operators and air flow kits
equipment Test in a conditioned space | «  Safety boots
Practical work: amperage Theories: The student | o safety goggles
Organise the Observe should explain: e  Multimeter
students into safety e Typeof e  Clamp-on-meter
manageable regulations maintenance o Megger
groups to Clean service e Leak detector
troubleshoot the workplace, e Types split units e Brush
system tools and *  Pump-down e Fins comb
safety gears operation
Store tools
Circumstantial
knowledge
Detailed knowledge
about:
e  Safe working and
handling of unit
e Safe handling of
tools and
equipment
e Safe handling of
indoor units
2.3 (a) Servicing compressor | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
Servicing Guide the and values of Detailed knowledge | equipment and
car air students to equipment pressure and of: safety gear are to be 53
conditioners service electrical available:
quantities e Vacuum pump
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
compressor and Diagnostic conform to Method used: The Automobile air
their application trouble specified student should explain conditioning
Demonstration: shooting ratings how to: tool kit
Demonstrate to Measure e Purge an auto air Pressure gauge
the students on refrigerant conditioning manifold
how to service pressure in system Power supply
compressor and the system e Charge Belt tension
to handle tools Charge the refrigerant in the gauge
and equipment system with system Portable
Practical work: fresh e Perform charging station
Organise the refrigerant fluorescent dye Computerized
students into Replace leakage test air conditioning
manageable . electrical e  Test magnetic service station
groups to service fuses clutch Leak detector
compressor Replace fan engagement Eye protection
belt Principles: The goggles
Adjust fan student should explain
belt tension the principles of:
Replace (e) Electromagn

different units
of the system
Measure
electric
quantities
Clean tools
and
workplace
Store tools
and
equipment

etism

(f) Vapor
compression
refrigeration
cycle

(g) Connecting
electrical
circuits in
parallel,
series and
combination

Theories: The student
should explain:

244




Assessment Criteria Numbe

Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Typesof
refrigerants
e Gaslaws

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Auto electric
circuitry

e Safe handling of
working tools

e Safe handling of
measuring
instruments

e Environmental
regulations of
refrigerants

(b) Servicing Brainstorm: e Select tools A record of Knowledge evidence: | The following tools,
evaporator Guide the and values of Detailed knowledge equipment and

students to equipment pressure and of: safety gear are to be
service e Diagnostic electrical Method used: The available:
evaporator and trouble quantities student should explain | ¢  Vacuum pump
their application shooting conform to how to: e Automobile air
Demonstration: | ¢ Measure specified e Purge an auto air conditioning
Demonstrate to refrigerant ratings conditioning tool kit
the students on pressure in system e  Pressure gauge
how to service the system e Charge manifold
evaporator andto | ¢  Charge the refrigerantinthe | o  Power supply
handle tools and system with system e Belt tension
equipment gauge
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
Practical work: fresh e Perform e Portable
Organise the refrigerant fluorescent dye charging station
students into Replace leakage test e Computerized
manageable electrical e  Test magnetic air conditioning
groups to service fuses clutch service station
evaporator Replace fan engagement e Leak detector
belt Principles: The e Eye protection
Adjust fan student should explain goggles
belt tension the principles of:
Replace (c) Electromagn

different units
of the system
Measure
electric
quantities
Clean tools
and
workplace
Store tools
and
equipment

etism
(d) Vapor
compression
refrigeration
cycle
(e) Connecting
electrical
circuits in
parallel,
series and
combination
Theories: The student
should explain:

e  Types of
refrigerants
o Gaslaws

e  State of matter
Circumstantial
knowledge

Detailed knowledge
about:

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations of
refrigerants
(c) Servicing pipe Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
circuits Guide the and values of Detailed knowledge equipment and
students to equipment pressure and of: safety gear are to be
service pipe Diagnostic electrical Method used: The available:
circuits and their trouble quantities student should explain | ¢  Vacuum pump
application shooting conform to how to: e Automobile air
Demonstration: Measure specified e Purge an auto air conditioning
Demonstrate to refrigerant ratings conditioning tool kit
the students on pressure in system e  Pressure gauge
how to service the system e Charge manifold
pipe circuit and Charge the refrigerantinthe | o  Power supply
to handle tools system with system e Belt tension
and eqmpment fresh e Perform gauge
Practical work: refrigerant fluorescent dye e Portable
Organise the Replace leakage test charging station
students into electrical e Test magnetic e Computerized
manageable fuses clutch air conditioning
groups to service Replace engagement service station
pipe circuit different units Principles: The

of the system

student should explain
the principles of:

e Leak detector
e Eye protection
goggles

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Measure e Electromagn
electric etism
quantities e Vapor
Clean tools compression
and refrigeration
workplace cycle
Store tools e Connecting
and electrical
equipment circuits in
parallel,
series and
combination

Theories: The student
should explain:

e Types of
refrigerants
o Gaslaws

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Auto electric
circuitry

e Safe handling of
working tools

e Safe handling of
measuring
instruments

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
regulations of
refrigerants
(d) Troubleshooting the | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
system Guide the and values of Detailed knowledge | equipment and
students to equipment pressure and of: safety gear are to be
troubleshoot the Diagnostic electrical Method used: The available:
system and their trouble quantities student should explain | ¢  Vacuum pump
application shooting conform to how to: e  Automobile air
Demonstration: Measure specified e Purge an auto air conditioning
Demonstrate to refrigerant ratings conditioning tool kit
the students on pressure in system e  Pressure gauge
how to the system e Charge manifold
troubleshoot the Charge the refrigerantinthe | o  Power supply
system and to system with system e Belt tension
hanQIe tools and fresh e Perform gauge
equipment refrigerant fluorescentdye | o  Portable
Practical work: Replace leakage test charging station
Organise the electrical e  Test magnetic e Computerized
students into fuses clutch air conditioning
manageable Replace fan engagement service station
groups to belt Principles: The e Leak detector
ETOSL:E:T?ShOOt the Adjust fan student should e?<plain «  Eye protection
Y belt tension the principles of: goggles
Replace e Electromagn

different units
of the system

etism
e Vapor

Measure compress_ion
electric refrigeration
guantities cycle

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Clean tools e Connecting
and electrical
workplace circuits in
Store tools parallel,
and series and
equipment combination
Theories: The student
should explain:
o Typesof
refrigerants
e Gas laws
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Environmental
regulations of
refrigerants
(e) Servicing wiring Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
system of Car AC Guide the and values of Detailed knowledge | equipment and
students to define equipment pressure and of: safety gear are to be
wiring system of electrical available:
Car AC system quantities e Vacuum pump
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
and their Diagnostic conform to Method used: The Automobile air
application trouble specified student should explain conditioning
Demonstration: shooting ratings how to: tool kit
Demonstrate to Measure e Purge an auto air Pressure gauge
the students on refrigerant conditioning manifold
how service pressure in system Power supply
wiring system of the system o Charge Belt tension
Car ACand to Charge the refrigerant in the gauge
handle tools and system with system Portable
equipment fresh e Perform charging station
Practl_cal work: refrigerant fluorescent dye Computerized
Organise the Replace leakage test air conditioning
students into electrical o  Test magnetic service station
manageable fuses clutch Leak detector
groups to service Replace fan engagement Eye protection
wiring system of belt Principles: The goggles
Car AC Adjust fan student should explain
belt tension the principles of:
Replace o Electromagn

different units
of the system
Measure
electric
quantities
Clean tools
and
workplace
Store tools
and
equipment

etism

e Vapor
compression
refrigeration
cycle

e Connecting
electrical
circuits in
parallel,
series and
combination

Numbe
r of
Periods
per
Unit
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
Theories: The student
should explain:
e  Types of
refrigerants
o Gaslaws
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e Environmental
regulations of
refrigerants
24 (a) Repairing evaporator | Brainstorm: e  Select proper | A record of Knowledge evidence: | The following tools,
Repairing Guide the tools and amount of Detailed knowledge equipment and
self- students to define equipment charged of: safety gear are to be
contained air evaporator and e Purge the refrigerant Method used: The available:
conditioners their application system conforms to student should explain | ¢  Tool kit
Demonstration: | «  Charge the technical how to: e Oxy-acetylene 75
Demonstrate to unit with specifications | e  Charge welding set
the students on fresh refrigerantintoa | e  Digital and
how repair refrigerant system analog
evaporator and to e Detect refrigerant multimeter
leaks in a system
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources or
S) Methods Assessment Assessment | 2ssessment Sni ¢
handle tools and Measure e  Seal the system e Refrigerant
equipment pressure after charging leakage detector
Practical work: guantities Principles: The e  Power supply
Organise the Detect student should explain | ¢  Vacuum pump
students into refrigerant the principles of: e  Pinch off tool
manageable leakage e Charging e Digital
groups to repair Perform refrigerant thermometer
evaporator soldering and e Leakage e Overalls
brazing detection e Safety boots
Measure ¢ Non fusion o Safety goggles
electrical welding
quantities e Working
Clean tools principles of
and different
workplace types of
Store tools compressors

Theories: The student
should explain:

Basic
Refrigeration
cycle

Super heating
Classification of
refrigerants

Circumstantial
knowledge

Detailed knowledge
about:

Environmental
regulation on
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
disposal of oils
and refrigerant
e Safe handling of
welding
equipment
e  Work safety and
health regulations
(b) Replacing Brainstorm: Select proper | A record of Knowledge evidence: | The following tools,
compressor Guide the tools and amount of Detailed knowledge equipment and
students to define equipment charged of: safety gear are to be
compressor and Purge the refrigerant Method used: The available:
their application system conforms to student should explain | ¢  Tool kit
Demonstration: Charge the technical how to: e  Oxy-acetylene
Demonstrate to unit with specifications | e«  Charge welding set
the students on fresh refrigerantintoa | e  Digital and
how to replace refrigerant system analog
compressor and Measure e  Detect refrigerant multimeter
to handle tools pressure leaks inasystem | e  Refrigerant
and equipment guantities e  Seal the system leakage detector
Practical work: Detect after charging e Power supply
Organise the refrigerant Principles: The e Vacuum pump
students into leakage student should explain | ¢  pinch off tool
manageable Perform the principles of: « Digital
groups to replace soldering and (C) Charging thermometer
compressor brazing refrigerant e Overalls
Measure (@ Igetak?_ge e Safety boots
electrical etection R
quantities (€) Non fusion Safety goggles
Clean tools welding
and (f) Working
workplace principles of
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Training
Requirements/
Suggested Resources

Store tools

different
types of
compressors

Theories: The student

should explain:

e Basic
Refrigeration
cycle

e  Super heating

e Classification of
refrigerants

Circumstantial

knowledge

Detailed knowledge

about:

e Environmental
regulation on
disposal of oils
and refrigerant

e Safe handling of
welding
equipment

e  Work safety and
health regulations

(c) Repairing
condensing unit

Brainstorm:
Guide the
students to define
condensing unit
and their
application
Demonstration:

Select proper
tools and
equipment
Purge the
system
Charge the
unit with

A record of
amount of
charged
refrigerant
conforms to
technical
specifications

Knowledge evidence:
Detailed knowledge
of:

Method used: The
student should explain
how to:

The following tools,
equipment and
safety gear are to be
available:

e Tool kit

Numbe
r of
Periods
per
Unit
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Assessment Criteria
Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
Demonstrate to fresh e Charge Oxy-acetylene
the students on refrigerant refrigerant into a welding set
how to repair Measure system Digital and
condensing unit pressure o Detect refrigerant analog
and to handle quantities leaks in a system multimeter
tools and Detect e  Seal the system Refrigerant
equipment refrigerant after charging leakage detector
Practical work: leakage Principles: The Power supply
Organise the Perform student should explain Vacuum pump
students into soldering and the principles of: Pinch off tool
manageable brazing (d) Charging Digital
groups to repair Measure refrigerant thermometer
condensing unit electrical (e) Leakage Overalls
quantities " detec;ion Safety boots
Clean tools Non fusion
o welding Safety goggles
workplace (9) Working
Store tools principles of
different
types of
COMpressors

Theories: The student
should explain:

Basic
Refrigeration
cycle

Super heating
Classification of
refrigerants

Numbe
r of
Periods
per
Unit
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Assessment Criteria Numbe

Module Title Unit Title Suggested Training r of

(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit

Circumstantial

knowledge

Detailed knowledge

about:

e  Environmental
regulation on
disposal of oils
and refrigerant

e Safe handling of
welding
equipment

e  Work safety and
health regulations

(d) Refilling refrigerant | Brainstorm: e Select proper | A record of Knowledge evidence: | The following tools,
Guide the tools and amount of Detailed knowledge | equipment and
students to define equipment charged of: safety gear are to be
refrigerant and e Purge the refrigerant Method used: The available:
their application system conforms to student should explain | ¢  Tool kit
Demonstration: | ¢«  Charge the technical how to: e  Oxy-acetylene
Demonstrate to unit with specifications | ¢  Charge welding set
the students on fresh refrigerantintoa | ¢  Digital and
how to refill refrigerant system analog
refrigerantandto | ¢  Measure o Detect refrigerant multimeter
hangjle tools and pressure leaks in asystem | o  Refrigerant
equipment guantities e  Seal the system leakage detector
Practical work: | ¢ petect after charging e Power supply
Organise the refrigerant Principles: The e Vacuum pump
students into leakage student should explain | o Ppinch off tool
manageable . e  Measure the principles of:  Digital
groups to refill electrical (h) Charging thermometer
refrigerant quantities refrigerant e Overalls
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Assessment Criteria Numbe

Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Clean tools (i) Leakage e Safety boots
and detection Safety goggles
workplace (1) Non fusion
e Store tools welding
(k) Working
principles of
different
types of
Compressors

Theories: The student

should explain:

e Basic
Refrigeration
cycle

e  Super heating

e Classification of
refrigerants

Circumstantial

knowledge

Detailed knowledge

about:

e Environmental
regulation on
disposal of oils
and refrigerant

e Safe handling of
welding
equipment

e  Work safety and
health regulations
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
25 (a) Repairing the pipe Brainstorm: Select tools, The repaired Knowledge evidence: | The following tools,
Repairing circuit Guide the equipment split unit air Detailed knowledge | equipment and
split unit air students to define and material | conditioner of: safety gear are to be
conditioners repairing the pipe Perform conforms to Method used: The available:
circuit and their troubleshooti | operational student should explain | ¢  Oxy-acetylene
application ng and technical | how to: welding set
Demonstration: Repair/replac | specifications | e  Carry out e Electric
Demonstrate to e condensing troubleshooting mechanical
the students on unit e Re-installing toolbox
hpw to repair the Repair evaporators e Vacuum pump
pipe circuit and evaporator e Charging e Manifold gauge
to handle tools unit refrigerant e Multimeter
and equipment Replace Principles: The e Lock detector
Practical work: electric student should explain | ¢ | adder
Organise the components the principles of heat e Troll
i ] roliey 83
students into and electronic transfer e Safet
; y boots
manageable cards Theories: The student | , o -~

groups to repair
the pipe circuit

Repair/replac
e refrigerant

should explain state of
mater with reference

tubing with refrigerant
Replace Circumstantial
compressor knowledge
Recharge Detailed knowledge
refrigerant about: _
Re-install e Installation
units in place methods
Clean tools e  Environmental
equipment regulations
and

workplace
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; - Assessment Criteria . Numbe
Module Title Unit Title Suggested Training I
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Store tools
and
equipment
(b) Replacing Brainstorm: Select tools, The repaired Knowledge evidence: | The following tools,
compressor and | Guide the equipment split unit air Detailed knowledge | equipment and
add oil students to define and material | conditioner of: safety gear are to be
compressor and Perform conforms to Method used: The available:
add oil and their troubleshooti | operational student should explain | ¢  Oxy-acetylene
application ng and technical how to: welding set
Demonstration: Replace specifications | ¢  Carry out o Electric
Demonstrate to electric troubleshooting mechanical
the students on components e Re-installing toolbox
how to replace and electronic evaporators e Vacuum pump
compressor and cards e Charging e Manifold gauge
add oil and to Repair/replac refrigerant e Multimeter
hanQIe tools and e refrigerant Principles: The e Lock detector
equipment tubing student should explain | ¢ | adder
Practical work: Replace the principles of heat
Organise the compressor transfer : grgl!{eyb t
students into Recharge Theories: The student : Oa ey pooe
. verall
manageable refrigerant should explain state of
groups to Re-install mater with reference
replacing units in place with refrigerant
compressor and Clean tools, Circumstantial
add oil equipment knowledge
and Detailed knowledge
workplace about:
Store tools e Installation
and methods
equipment
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Environmental
regulations
(c) Performing Brainstorm: Select tools, The repaired Knowledge evidence: | The following tools,
pump-down of | Guide the equipment split unit air Detailed knowledge | equipment and
refrigerant students to define and material | conditioner of: safety gear are to be
pump-down of Perform conforms to Method used: The available:
refrigerant and troubleshooti | operational student should explain | ¢  Oxy-acetylene
their application ng and technical how to: welding set
Demonstration: Repair/replac | specifications | e  Carry out o Electric
Demonstrate to e refrigerant troubleshooting mechanical
the students on tubing e Charging toolbox
how to perform Replace refrigerant e Vacuum pump
pump-down of compressor e Pump down e Manifold gauge
refrigerant and to Recharge refrigerant e Multimeter
handle tools and refrigerant Principles: The e Lock detector
equipment Re-install student should explain | ¢ | adder
ggggg't‘é":rk: units in place the principles of heat | o Tygjjey
: Clean tools, transfer e Safety boots

students into equipment Theories: The student | | 5 0o
manageable and should explain state of
groups to workplace mater with reference
perform pump- Store tools with refrigerant
down of and
refrigerant equipment Circumstantial

knowledge

Detailed knowledge

about:

e Installation
methods

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
e Environmental
regulations
(d) Replacing Brainstorm: Select tools, The repaired Knowledge evidence: | The following tools,
indoor unit Guide the equipment split unit air Detailed knowledge | equipment and

students to define and material | conditioner of: safety gear are to be
indoor unit and Perform conforms to Method used: The available:
their application troubleshooti | operational student should explain | ¢  Oxy-acetylene
Demonstration: ng and technical | how to: welding set
Demonstrate to Repair/replac | specifications | e  Carry out o Electric
the students on e indoor unit troubleshooting mechanical
how to replace Repair e Re-installing toolbox
indoor unit and evaporator evaporators e Vacuum pump
to handlg tools unit e Charging ¢ Manifold gauge
and eqmpment Replace refrigerant e  Multimeter
Practical work: electric Principles: The e Lock detector
Organise the components student should explain | ¢ | adder
students Lr:to and electronic the principles of heat o Trolley
manageanle cards transfer
groups to replace Clean tools, Theories: The student : (S;\lf:g“b oots
indoor unit equipment should explain state of

and mater with reference

workplace with refrigerant

Store tools Circumstantial

and knowledge

equipment Detailed knowledge

about:

e Installation
methods

e Environmental
regulations

Numbe
r of
Periods
per
Unit

262




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
(e) Charging with Brainstorm: Select tools, The repaired Knowledge evidence: | The following tools,
refrigerant Guide the equipment split unit air Detailed knowledge | equipment and

students to and material | conditioner of: safety gear are to be
understand the Perform conforms to Method used: The available:
way on how to troubleshooti | operational student should explain | ¢  Oxy-acetylene
charge with ng and technical | how to: welding set
refrigerant and Clean tools, specifications | e  Carry out e Electric
their application equipment troubleshooting mechanical
Demonstration: and e Re-installing toolbox
Demonstrate to workplace evaporators e Vacuum pump
the students on Store tools e Charging ¢ Manifold gauge
how to Charge and refrigerant e  Multimeter
with refrigerant equipment Principles: The e Lock detector
and to handle student should explain | ¢ | adder
Z%Tisp?:gnt :?aenz;ér;mples of heat | 4 Trolley
Practical work: Theories: The student | Safety boots

e Overall

Organise the
students into
manageable
groups to charge
with refrigerant

should explain state of

mater with reference

with refrigerant

Circumstantial

knowledge

Detailed knowledge

about:

e Installation
methods

e Environmental
regulations

Numbe
r of
Periods
per
Unit

263




Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
2.6 (a) Replacing receiver Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
Repairing drier Guide the and values of Detailed knowledge | equipment and
car air students to define equipment pressure and of: safety gear are to be
conditioners receiver drier and Diagnostic electrical Method used: The available:
their application trouble quantities student should explain | ¢  Vacuum pump
Demonstration: shooting conform to how to: e Automobile air
Demonstrate to Measure specified e Replace receiver conditioning
the students on refrigerant ratings drier tool kit
how to replace pressure in e Charge e  Pressure gauge
receiver drier and the system refrigerant in the manifold
to handle tools Charge the system o Power supply
and equipment system with e Perform e Belt tension
Practl_cal work: fresh fluorescent dye gauge
Organlse.the refrigerant leakage test e Portable
students into Replace Principles: The charging station
manageable electrical student should explain | o Computerized 57
groups to r_eplace fuses the principles of: air conditioning
receiver drier Replace (f) Electromagn service station
receiver drier etism e  Leak detector
Clean tools (9) Vapor e Eye protection
and compression goggles
workplace refrigeration
Store tools cycle
and (h) Connecting
equipment electrical
circuits in
parallel,
series and
combination

Theories: The student
should explain:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Typesof
refrigerants
e Gaslaws
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e  Environmental
regulations of
refrigerants
(b) Replacing Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
compressor and | Guide the and values of Detailed knowledge equipment and
add oil students to define equipment pressure and of: safety gear are to be
compressor and Diagnostic electrical Method used: The available:
add oil and their trouble quantities student should explain | ¢  Vacuum pump
application shooting conform to how to: e Automobile air
Demonstration: Measure specified e Replace conditioning
Demonstrate to refrigerant ratings compressor tool kit
the students on pressure in e Addoil in the e  Pressure gauge
how to replace the system compressor manifold
compressor and Charge the e Charge e  Power supply
add oil and to system with refrigerantinthe | e  Belt tension
system gauge

265




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
handle tools and fresh e Perform e Portable
equipment refrigerant fluorescent dye charging station
Practical work: Clean tools leakage test e Computerized
Organise the and Principles: The air conditioning
students into workplace student should explain service station
manageable Store tools the principles of: e Leak detector
groups to replace and (c) Vapor e Eye protection
compressor and equipment compression goggles

add oil

refrigeration
cycle
(d) Connecting
electrical
circuits in
parallel,
series and
combination
Theories: The student
should explain:

e Typesof
refrigerants

o Gaslaws

e  State of matter

e Types of
COMpressors

Circumstantial

knowledge

Detailed knowledge

about:

e Auto electric
circuitry

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e Safe handling of
working tools
o Safe handling of
measuring
instruments
e  Environmental
regulations of
refrigerants
(¢) Replacing TEV | Brainstorm: Select tools A record of Knowledge evidence: | The following tools,
and evaporator | Guide the and values of Detailed knowledge equipment and
students to define equipment pressure and of: safety gear are to be
TEV and Diagnostic electrical Method used: The available:
evaporator and trouble quantities student should explain | ¢  Vacuum pump
add oil and their shooting conform to how to: e Automobile air
application Measure specified e Replace TET and conditioning
Demonstration: refrigerant ratings evaporator tool kit
Demonstrate to pressure in (] Charge . Pressure gauge
the students on the system refrigerant in the manifold
how to replace Charge the system e  Power supply
TEV and system with e Perform e Belt tension
evaporator and to fresh fluorescent dye gauge
handle tools and refrigerant leakage test e Portable
equipment Replace Principles: The charging station
Practical work: electrical student should explain | o  Computerized
Organise the fuses the principles of: air conditioning
students into Replace (d) Electromagn service station
manageable evaporator etism o  Leak detector
groups to replace (e) Vapor i
Clean tools i e Eye protection
TEV and and compression goggles
evaporator workplace refrigeration

cycle

Numbe
r of
Periods
per
Unit
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Training
Requirements/
Suggested Resources

Store tools
and
equipment

(f) Connecting
electrical
circuits in
parallel,
series and
combination

Theories: The student

should explain:

o Typesof
refrigerants

o Gaslaws

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Auto electric
circuitry

e Safe handling of
working tools

e Safe handling of
measuring
instruments

Environmental

regulations of

refrigerants

(d) Replacing condenser
and pipe circuit

Brainstorm:
Guide the
students to define
condenser and
their application

Select tools
and
equipment

A record of
values of
pressure and
electrical
quantities

Knowledge evidence:
Detailed knowledge
of:

The following tools,
equipment and
safety gear are to be
available:

e  Vacuum pump

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
Demonstration: Diagnostic conform to Method used: The e Automobile air
Demonstrate to trouble specified student should explain conditioning
the students on shooting ratings how to: tool kit
how to Replace Measure e Replace receiver | ¢  Pressure gauge
condenser and to refrigerant drier manifold
handle tools and pressure in e Charge e Power supply
equipment the system refrigerantinthe | ¢  Belt tension
Practical work: Charge the system gauge
Organise the system with e Perform e Portable
students into fresh fluorescent dye charging station
manageable refrigerant leakage test o Computerized
groups to replace Replace Principles: The air conditioning
condenser electrical student should explain service station
fuses the principles of: e  Leak detector
Replace (9) Electromagn | o  Eye protection
condenser etism goggles
Clean tools (h) Vapor
and compression
workplace refrigeration
Store tools cycle
and (i) Connecting
equipment electrical
circuits in
parallel,
series and
combination

Theories: The student
should explain:

e  Types of
refrigerants
o  Gas laws

Numbe
r of
Periods
per
Unit
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e  State of matter
Circumstantial
knowledge
Detailed knowledge
about:
e Auto electric
circuitry
e Safe handling of
working tools
e Safe handling of
measuring
instruments
e  Environmental
regulations of
refrigerants
(e) Charging with e Select tools A record of Knowledge evidence: | The following tools,
refrigerant and values of Detailed knowledge | equipment and
equipment pressure and of: safety gear are to be
e  Diagnostic electrical Method used: The available:
trouble quantities student should explain | ¢  Vacuum pump
shooting conform to how to: e Automobile air
Measure specified e Replace receiver conditioning
refrigerant ratings drier tool kit
pressure in e Charge e  Pressure gauge
the system refrigerant in the manifold
Charge the system e Power supply
system with e Perform e Belt tension
fresh fluorescent dye gauge
refrigerant leakage test e Portable
charging station
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

s) Methods Assessment Assessment | 2ssessment
Clean tools Principles: The e Computerized
and student should explain air conditioning
workplace the principles of: service station
Store tools (i) Electromagn | e Leak detector
and etism e Eye protection
equipment (k) Vapor goggles

compression
refrigeration
cycle
() Connecting
electrical
circuits in
parallel,
series and
combination
Theories: The student
should explain:

e Types of
refrigerants
o Gas laws

e  State of matter

Circumstantial

knowledge

Detailed knowledge

about:

e Auto electric
circuitry

e Safe handling of
working tools

Numbe
r of
Periods
per
Unit
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e Safe handling of
measuring
instruments
e Environmental
regulations of
refrigerants
3.0 Installing 3.1 (@) Installing window Brainstorm: Read and Installed unit Knowledge evidence: | The following tools,
air conditioning | installing type Guide the interpret operate Detailed knowledge equipment and
systems self- students to define installation according to of: safety gear are to be
contained air window type air drawings technical Method used: The available:
conditioners condition and Select tools specifications | student should explain | ¢  Pressure gauge
their application and how to: manifold
Demonstration: equipment e  Select different e  Oxy-acetylene
Demonstrate to Select and locations to fit welding set
the students on prepare units .
how to install mounting e  Prepare e Wattmeter
window type and place installation site e \olt-ohm
to handle tools Perform e  Determine air milliammeter
and equipment inspection for properties (VOM) 59
Practical work: damages Principles: The o Digital
Organise the Mount the student should explain multimeter
students into units in place the principles of e Spirit level
manageable Install operation and air flow | o | aser beam
groups to install electrical in a conditioned space spirit level
window type supply Theories: The student |, 1anq power
circuits should explain: tools (drilling
Test run the  Heat load machine,
equipment estimate grinder)
Produce e Psychrometric— | | jfting tackle
documentatio chart e Megger

nin

e Noise meter
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. L Assessment Criteria o Numbe
Module Title Unit Title Suggested Training

(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perriocf ds
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
accordance e Airandair e Electronic leak
with work properties detector
site e Dos and don’ts e  Pinch off tool
procedures on site selection e Ladder
e Clean the Circumstantial e Electro-
workplace knowledge mechanical
and tools Detailed knowledge toolbox
e  Store tools about: e Measuring tape
and o Safeworkingand | « Trolley
equipment handling of unit
e Safe handling of
tools and
equipment

e Safe handling the
water condensate

(b) Installing Brainstorm: e Readand Installed unit Knowledge evidence: | The following tools,

console cabinet | Guide the interpret operate Detailed knowledge | equipment and

type students to define installation according to of: safety gear are to be
console cabinet drawings technical Method used: The available:
type and their e Select tools specifications | student should explain | ¢  Pressure gauge
application and how to: manifold
Demonstration: equipment e  Select different e  Oxy-acetylene
Demonstrate to e Select and locations to fit welding set
the students on prepare units e Wattmeter
how to install mounting e  Prepare e \olt-ohm
console cabinet place installation site milliammeter
type and to e Perform e Determine air (VOM)
handle tools and inspection for properties « Digital
equipment damages Principles: The multimeter
Practical work: student should explain | o Spirit level
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Assessment Criteria

Module Title Unit Title Suggested Training Nlrjrgfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Organise the Mount the the principles of e Laser beam
students into units in place operation and air flow spirit level
manageable Install in a conditioned space | ¢  Hand power
groups to install electrical Theories: The student tools (drilling
console cabinet supply should explain: machine,
type circuits e Heat load grinder)
Test run the estimate e Lifting tackle
equipment e Psychrometric— | ¢ Megger
Produce chart e Noise meter
documentatio e Airand air e Electronic leak
nin properties detector
accordance e Dos and don’ts e Pinch off tool
with work on site selection | ¢  adder
site Circumstantial e Electro-
procedures knowledge mechanical
Clean the Detailed knowledge toolbox
workplace about: e Measuring tape
and tools e  Safe working and Trolley
Store tools handling of unit
and e Safe handling of
equipment tools and
equipment
e Safe handling the
water condensate
3.2 (a) Installing condensing Read and A record of Knowledge evidence: | The following tools,
Installing unit on slab interpret values of Detailed knowledge | equipment and
split unit air installation pressure, of: safety gear are to be 96
conditioners drawings temperature Method used: The available:
and electrical | student should explain | ¢  Spirit level
guantities how to:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Select tools conformingto | e  Perform levelling Laser beam
and the specified of equipment spirit level
equipment ratings e  Prepare Hand power
Perform installation site tools (drilling
diagnostic e Install the various machine,
trouble components grinder)
shooting e  Perform test run Lifting tackle
Perform e  Fabricate copper Pipe cutters
modifications tubing Pipe expanders
to sui_t_site e Procedurally (swaging tools)
conditions install or erect Flaring tool
Prepare machinery Pinch off tool
foundation Principles: The
Grout and fix student should explain Electro-
foundation the principles of: mechanical
bolts (c) Making an toolbox
Position alignment Measuring tape
major (d) Temperature
components controls
in accordance (e) Leveling a
with machine
drawings, (f) Test running
design equipment

specifications
and
instructions
Run
refrigerant
piping, tubing
and

Theories: The student

should explain:

e Different
preservation
temperatures for
different items
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Assessment Criteria .. Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment assessment Unit
condensate e Use of
drain installation
e Ensure drawings
ancillary e Importance of
components control systems
are installed e Verification of
in accordance acceptable
with performances of
drawings, equipment
design e Machinery
specifications erection
and procedures
instruction e Dos and Don’ts
e Produce on site selection
documentatio Circumstantial
nin knowledge
accordance Detailed knowledge
with work about:
site e Installation codes
procedures of practice
(commissioni e Documented
ng) safety procedures
e Cleanthe and safety plans
workplace for personal and
and tools work site safety
e  Store tools e Safe handling of
and tools, measuring
equipment instruments and
materials
(b) Installing Brainstorm: e Readand A record of Knowledge evidence: | The following tools,
condensing unit interpret values of equipment and
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
on hanged Guide the installation pressure, Detailed knowledge | safety gear are to be
brackets students to define drawings temperature of: available:
condensing unit Select tools and electrical | Method used: The e Spirit level
on hanged and quantities student should explain | ¢  Laser beam
brackets and equipment conforming to | how to: spirit level
their application Perform the specified e Performlevelling | ¢  Hand power
Demonstration: diagnostic ratings of equipment tools (drilling
Demonstrate to trouble e Prepare machine,
the students on shooting installation site grinder)
how to install Perform e Install the various | e  Lifting tackle
condensing unit modifications components e Pipe cutters
on hanged to suit site o Performtestrun | e Pipe expanders
brackets and to conditions e  Fabricate copper (swaging tools)
hanglle tools and Prepare tubing e Flaring tool
equipment foundation *  Procedurally e Pinch off tool
Practical work: Grout and fix install or erect
Organise the foundation machinery e  Electro-
students into bolts Principles: The hanical
manageable i ; mechanica
. Position student should explain toolbox
grOLéps to install major the principles of:
g?]“h;:;gg unit components (©) Makingan |4 Measuring tape
in accordance alignment
brackets with (d) Temperature
drawings, controls
design (e) Levelinga
specifications machine
and (f) Test running
instructions equipment

Run
refrigerant
piping, tubing

Theories: The student
should explain:

Numbe
r of
Periods
per
Unit
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Assessment Criteria .. Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment assessment Unit
and o Different
condensate preservation
drain temperatures for
e Ensure different items
ancillary e Use of
components installation
are installed drawings
in accordance e Importance of
with control systems
drawings, e Verification of
design acceptable
specifications performances of
and equipment
instruction e  Machinery
e Produce erection
documentatio procedures
nin e Dos and Don’ts
accordance on site selection
with work Circumstantial
site knowledge
procedures Detailed knowledge
(commissioni about:
ng) e Installation codes
e Clean the of practice
workplace e Documented
and tools safety procedures
e Store tools and safety plans
and for personal and
equipment work site safety
o Safe handling of
tools, measuring
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; . Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
instruments and
materials
(c) Installing wall Brainstorm: Read and A record of Knowledge evidence: | The following tools,
mounted indoor | Guide the interpret values of Detailed knowledge | equipment and
unit students to define installation pressure, of: safety gear are to be
wall mounted drawings temperature Method used: The available:
indoor unit and Select tools and electrical student should explain
their application and quantities how to: Spirit level
Demonstration: equipment conformingto | ¢  Perform levelling Laser beam
Demonstrate to Perform the specified of equipment spirit level
the students on diagnostic ratings e Prepare Hand power
how to install trouble installation site tools (drilling
wall mounted shooting e Install the various machine,
indoor unit and Perform components grinder)
to handle tools modifications e Perform test run Lifting tackle
and equipment to suit site e Fabricate copper Pipe cutters
Practical work: conditions tubing Pipe expanders
Organise the Prepare e  Procedurally (swaging tools)
students into foundation install or erect Flaring tool
manageab_le Grout and fix machinery Pinch off tool
groups to install foundation Principles: The
\_/vall mour_1ted bolts student should explain Electro-
indoor unit L P . ectro-
Position the principles of: mechanical
major (d) Making an toolbox
components alignment
in accordance (e) Temperature | Measuring tape
with controls
drawings, (f) Levelling a
design machine
specifications (g) Test running
equipment
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Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
and Theories: The student
instructions should explain:
e Run e Different
refrigerant preservation
piping, tubing temperatures for
and different items
condensate e Use of
drain installation
e Ensure drawings
ancillary e Importance of
components control systems
are installed e Verification of
in accordance acceptable
with performances of
drawings, equipment
design e Machinery
specifications erection
and procedures
instruction e Dos and Don’ts
e Produce _ on site selection
do_cumentatlo Circumstantial
nin knowledge
accordance Detailed knowledge
with work about:
site e Installation codes
procedures of practice
(commissioni e Documented
ng) safety procedures
e Cleanthe and safety plans
workplace for personal and
and tools work site safety
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Store tools e Safe handling of
and tools, measuring
equipment instruments and
materials
(d) Installing cassette Brainstorm: Read and A record of Knowledge evidence: | The following tools,
type indoor unit Guide the interpret values of Detailed knowledge | equipment and
students to define installation pressure, of: safety gear are to be
cassette type drawings temperature Method used: The available:
indoor unit and Select tools and electrical student should explain | e  Spirit level
their application and quantities how to: e Laser beam
Demonstration: equipment conformingto | ¢  Perform levelling spirit level
Demonstrate to Perform the specified of equipment e Hand power
the students on diagnostic ratings e Prepare tools (drilling
how to install trouble installation site machine,
cassette type shooting e Install the various grinder)
indoor unit and Perform components e Lifting tackle
to handle tools modifications o Performtestrun | e Pipe cutters
and equipment to suit site e Fabricate copper | e  Pipe expanders
Practical work: conditions tubing (swaging tools)
Organise the Prepare e Procedurally e Flaring tool
students into foundation install or erect e Pinch off tool
manageab_le Grout and fix machinery
groups to install foundation Principles: The Electro-
cassette type bolts student should explain hanical
indoor unit L .. . mechanica
Pos_ltlon the pr|n0|ples_of. toolboxMeasu
major (h) Making an .
components alignment ring tape
in accordance (i) Temperature
with controls
drawings, (j) Levelling a
design machine
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Module Title
(Main
Competence)

Unit Title
(Specific
Competence

s)

Elements (Learning
Activities)

Suggested
Teaching and
Learning
Methods

Assessment Criteria

Process
Assessment

Product/
Services
Assessment

Knowledge
assessment

Training
Requirements/

Suggested Resources

specifications
and
instructions
Run
refrigerant
piping, tubing
and
condensate
drain

Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction
Produce
documentatio
nin
accordance
with work
site
procedures
(commissioni
ng)

Clean the
workplace
and tools

(k) Test running
equipment

Theories: The student

should explain:

o Different
preservation
temperatures for
different items

e Useof
installation
drawings

e Importance of
control systems

e Verification of
acceptable
performances of
equipment

e  Machinery
erection
procedures

e Dos and Don’ts
on site selection

Circumstantial

knowledge

Detailed knowledge

about:

e Installation codes
of practice

e Documented
safety procedures
and safety plans

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Store tools for personal and
and work site safety
equipment o Safe handling of
tools, measuring
instruments and
materials
(e)Installing floor type Brainstorm: Read and A record of Knowledge evidence: | The following tools,
indoor unit Guide the interpret values of Detailed knowledge | equipment and
students to define installation pressure, of: safety gear are to be
floor type indoor drawings temperature Method used: The available:
unit and their Select tools and electrical student should explain | e  Spirit level
application and quantities how to: e Laser beam
Demonstration: equipment conformingto | e  Perform levelling spirit level
Demonstrate to Perform the specified of equipment e Hand power
the students on diagnostic ratings e Prepare tools (drilling
how to install trouble installation site machine,
floor type indoor shooting e Install the various grinder)
unit and to Perform components e  Lifting tackle
handle tools and modifications e Performtestrun | e  Pipe cutters
equipment to suit site e Fabricate copper | ¢  Pipe expanders
Practical work: conditions tubing (swaging tools)
Organise the Prepare e Procedurally e Flaring tool
students into foundation install or erect e Pinch off tool
manageable Grout and fix machinery
groups to install foundation Principles: The e Electro-
Illr?ict)r type indoor bolts. student should explain mechanical
Position the principles of: toolbox
major (I) Making an e Measuring tape
components alignment
in accordance (m) Temperature
with controls

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
drawings, (n) Levellinga
design machine
specifications (0) Test running
and equipment

instructions
Run
refrigerant
piping, tubing
and
condensate
drain

Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction
Produce
documentatio
nin

Theories: The student
should explain:

Different
preservation
temperatures for
different items
Use of
installation
drawings
Importance of
control systems
Verification of
acceptable
performances of
equipment
Machinery
erection
procedures

Dos and Don’ts
on site selection

Circumstantial

ac_cordance knowledge

V\_/Ith work Detailed knowledge
site about:

procedures e Installation codes
(C(;mm|55|on| of practice

ng

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Clean the e Documented
workplace safety procedures
and tools and safety plans
Store tools for personal and
and work site safety
equipment e  Safe handling of
tools, measuring
instruments and
materials
(f) Installing piping Brainstorm: Read and A record of Knowledge evidence: | This element can be
circuit Guide the interpret values of Detailed knowledge | achieved at a
students to define installation pressure, of: workplace or
piping circuit and drawings temperature Method used: The training institution
their application Select tools and electrical | student should explain | The following tools,
Demonstration: and quantities how to: equipment and
Demonstrate to equipment conformingto | e  Perform levelling | safety gear are to be
the students on Perform the specified of equipment available:
how to install modifications | ratings e Prepare e Pressure gauge
piping circuit and to suit site installation site manifold
to handle tools conditions e Install the various | ®  Oxy-acetylene
and equipment Position components welding set
Practi_cal work: major e Perform test run e Wattmeter
Organise the components e Fabricate copper | e Volt-ohm
students into in accordance tubing milliammeter
manageable with e Procedurally (VOM)
groups to install drawings, install or erect e Digital
piping circuit design machinery multimeter
specifications Principles: The e  Spirit level
and student should explain | e  Laser beam
instructions the principles of: spirit level

Numbe
r of
Periods
per
Unit

285




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Run (p) Making an Hand power
refrigerant alignment tools (drilling
piping, tubing (q) Temperature machine,
and controls grinder)
condensate (r) Levelling a Lifting tackle
drain machine Megger
Ensure (s) Test running Noise meter
ancillary equipment Oil pump
components Theories: The student Pipe cutters
are installed should explain:

in accordance
with
drawings,
design
specifications
and
instruction
Test run the
equipment
Produce
documentatio
nin
accordance
with work
site
procedures
(commissioni
ng)

Clean the
workplace
and tools

e Different
preservation
temperatures for
different items

o Use of
installation
drawings

e Importance of
control systems

e Verification of
acceptable
performances of
equipment

e  Machinery
erection
procedures

e Dos and Don’ts
on site selection

Pipe expanders
(swaging tools)
Leak detector
Flaring tool
Electronic leak
detector

Pinch off tool
Charging
cylinder
Capacitor
analyzer

Air flow meter
Electro-
mechanical
toolbox
Measuring tape

Numbe
r of
Periods
per
Unit

286




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
e  Store tools Circumstantial
and knowledge
equipment Detailed knowledge
about:
e Installation codes
of practice
e Documented
safety procedures
and safety plans
for personal and
work site safety
e Safe handling of
tools, measuring
instruments and
materials
(9) Installing Brainstorm: e Readand A record of Knowledge evidence: | The following tools,
supply circuit Guide the interpret values of Detailed knowledge | equipment and
students to define installation pressure, of: safety gear are to be
supply circuit drawings temperature Method used: The available:
and their e Select tools and electrical student should explain | ¢  Oxy-acetylene
application and quantities how to: welding set
Demonstration: equipment conformingto | ¢ Prepare e  Wattmeter
Demonstrate to e Perform the specified installation site e \olt-ohm
the students on diagnostic ratings e Install the various milliammeter
how to install trouble components (VOM)
supply circuit shooting e Performtestrun | e Digital
and to handle e Position e  Procedurally multimeter
tools and major install or erect e Hand power
equipment components machinery tools (drilling
in accordance machine,
with grinder)

Numbe
r of
Periods
per
Unit

287




Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Practical work: drawings, Principles: The e  Megger
Organise the design student should explain | ¢  Electronic leak
students into specifications the principles of: detector
manageable and (t) Making an e Capacitor
groups to install instructions alignment analyzer
supply circuit Ensure (u) Testrunning | o  Ajr flow meter
ancillary equipment Electro-
components Theories: The student mechanical
are installed should explain: toolbox

in accordance
with
drawings,
design
specifications
and
instruction
Test run the
equipment
Produce
documentatio
nin
accordance
with work
site
procedures
(commissioni
ng)

Clean the
workplace
and tools

e Different
preservation
temperatures for
different items

o Use of
installation
drawings

e Importance of
control systems

e Verification of
acceptable
performances of
equipment

e  Machinery
erection
procedures

e Dos and Don’ts
on site selection

Circumstantial

knowledge

Detailed knowledge

about:

e Measuring tape

Numbe
r of
Periods
per
Unit
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
e  Store tools e Installation codes
and of practice
equipment e Documented
safety procedures
and safety plans
for personal and
work site safety
e Safe handling of
tools, measuring
instruments and
materials
3.3 (a) Installing wall Brainstorm: e Read and A record of Knowledge evidence: | The following tools,
Installing mounted indoor unit Guide the interpret values of Detailed knowledge equipment and
cassette type students to define installation pressure, of: safety gear are to be
air wall mounted drawings temperature Method used: The available:
conditioners indoor unit and e Select tools and electrical student should explain | e  Pressure gauge
their application and quantities how to: manifold
Demonstration: equipment conformingto | e  Perform levelling | ¢  Oxy-acetylene
Demonstrate to e Perform the specified of equipment welding set
the students on diagnostic ratings e  Prepare .
how to install trouble installation site e Wattmeter
wall mounted shooting e Install the various | ¢  Volt-ohm 60
indoor unit and e Perform components milliammeter
to handl_e tools modifications e  Perform test run (VOM)
and equipment to suit site e Fabricate copper | e Digital
Practical work: conditions tubing multimeter
Organise the e Prepare e Procedurally e Spirit level
?ﬁiﬁzgfa'br}? foundation install or erect e Laser beam
h e Groutand fix machinery spirit level
groups to install foundation «  Hand power
wall mounted bolts tools (drillin
indoor unit 9

289




) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit

Position Principles: The machine,

major student should explain grinder)

components the principles of: e  Lifting tackle

in accordance (v) Making an e Megger

with alignment e Noise meter

drawings, (w) Temperature | o  Qjl pump

design contro!s o  Pipe cutters

sp((aiuflcatlons ) rl;]z\éililr;r;g a e Pipe expanders

an swaging tools

::structions ) eTc?j%pr#\TeTtng . f_eakgde?ector )

un ;

refrigerant Theories: The student : Ellzrcltr:gr:iocolleak

piping, tubing should explain: detector

and o Different .

condensate preservation e Pinch _off tool

drain temperatures for | ®  Charging

Ensure different items Cylmd_er

ancillary e Useof *  Capacitor

components installation analyzer

are installed drawings * Airflow meter

in accordance
with
drawings,
design
specifications
and
instruction
Test run the
equipment
Produce
documentatio
nin

e Importance of
control systems

e Verification of
acceptable
performances of
an equipment

e Machinery
erection
procedures

e Do and Don’ts on
site selection

Electro-
mechanical
toolbox
Measuring tape
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; L Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
accordance Circumstantial
with work knowledge
site Detailed knowledge
procedures about:
(commissioni e Installation codes
ng) of practice
Clean the e Documented
workplace safety procedures
and tools and safety plans
Store tools for personal and
and work site safety
equipment e Safe handling of
tools, measuring
instruments and
materials
(b) Installing ceiling Brainstorm: Read and A record of Knowledge evidence: | The following tools,
type/cassette indoor unit | Guide the interpret values of Detailed knowledge | equipment and
students to define installation pressure, of: safety gear are to be
ceiling drawings temperature Method used: The available:
type/cassette Select tools and electrical student should explain | e  Pressure gauge
indoor unit and and quantities how to: manifold
their application equipment conformingto | e  Perform levelling | ¢  Oxy-acetylene
Demonstration: Perform the specified of equipment welding set
Demonstrate to diagnos’[ic ratings ° Prepare o Wattmeter
the students on trouble installation site e \olt-ohm
how to install shooting e Install the various milliammeter
ceiling Perform components (VOM)
type/cassette modifications e Performtestrun | e Digital
indoor unit and to suit site e Fabricate copper multimeter
to handle tools conditions tubing e Spirit level

and equipment
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment
Practical work: Prepare e Procedurally Laser beam
Organise the foundation install or erect spirit level
students into Grout and fix machinery Hand power
manageable foundation Principles: The tools (drilling
groups to install bolts student should explain machine,
ceiling Position the principles of: grinder)
type/cassette major (z) Making an Lifting tackle
indoor unit components alignment Megger
in accordance (aa) Temperature Noise meter
with controls Oil pump
drawings, (bb) Levelling a Pipe cutters
design machine Pipe expanders
specifications (cc) Test running (swaging tools)
and equipment

instructions
Run
refrigerant
piping, tubing
and
condensate
drain

Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction

Theories: The student

should explain:

o Different
preservation
temperatures for
different items

e Use of
installation
drawings

e Importance of
control systems

e Verification of
acceptable
performances of
an equipment

Leak detector
Flaring tool
Electronic leak
detector

Pinch off tool
Charging
cylinder
Capacitor
analyzer

Air flow meter
Electro-
mechanical
toolbox
Measuring tape

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Test run the e  Machinery
equipment erection
Produce procedures
documentatio e Do and Don’ts on
nin site selection
accordance Circumstantial
with work knowledge
site Detailed knowledge
procedures about:
(commissioni e Installation codes
ng) of practice
Clean the e Documented
workplace safety procedures
and tools and safety plans
Store tools for personal and
and work site safety
equipment o Safe handling of
tools, measuring
instruments and
materials
4.0 Building 4.1 (a) Installing a DOL Brainstorm: Interpret The machines | Knowledge The following tools,
advance Installing starter in cooperating Guide the control control Evidence: equipment and
refrigeration control of remote control students to define diagram installed and Detailed knowledge | safety gear are to be
system control | AC a DOL starter in Identify types | functions as of: available:
circuits machines cooperating and ratings of | per technical Method used: The e  Set of screw 92
remote control machine manufacturer’ | student should explain drivers
and their control s manual how to: e Analogue and
application Mark the specifications | ¢ Install single digital
Demonstration: location for phase machine multimeter
installing the control
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
Demonstrate to machine e Install three phase | e  Set of open-
the students on control machine control ended spanners
how to install a systems (dd) Principles: e  Work bench
DOL starter in Install the Thestudent | e  Safety boots
cooperating machine should e Safety goggles
remote control control explain the e Leather and
and to handle Terminate principles of plastic gloves
tools and cables operating e Overalls
equipment Test the machine  Diagonal cutting
Practl_cal work: machine control plier
Orgamse_the control Theories: The student | | Combination
students |bn|to Clean the should explain: plier
manageable workol e  Types of machine
groups to install St(cJ)reptnge;, cgr?trol * Wooden boards
aDOL st.arter in equipment e Major parts of
cooperating and safety machine control
remote control gears e Power rating of
machine control
e Application and
importance of
machine control
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
(b) Installing DOL | Brainstorm: Interpret The machines | Knowledge The following tools,
starter by using | Guide the control control Evidence: equipment and
jogging method | students to define diagram installed and
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Assessment Criteria Numbe

Module Title Unit Title Suggested Training r of

(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit

a DOL starter by | e Identify types | functions as Detailed knowledge | safety gear are to be

using jogging and ratings of | per technical of: available:
method and their machine manufacturer’ | Method used: The
application control s manual student should explain | e  Set of screw
Demonstration: | ¢ Mark the specifications | how to: drivers
Demonstrate to location for e Install single e Analogue and
the students on installing the phase machine digital
how to install machine control multimeter
DOL starter by control e Install three phase | e  Set of open-
using jogging systems machine control ended spanners
method and to e Install the (c) Principles: e Work bench
hangle tools and machine The student e  Safety boots
equipment control should o Safety goggles
Practi_cal work: | ¢  Terminate explain the e Leather and
Organlse.the cables principles of plastic gloves
students |br:to e Testthe operating e Overalls
manageable i machine : :
groups to install gﬁ?&?e control * Dlliz?onal cutting
DOL starter by e Clean the Theories: The student pret
using jogging should explain: ° C(_)mblnatlon
work place p ) plier
method e Store tools, »  Types of machine | \\,004on boards
equipment control
and safety e  Major parts of
gears machine control

e  Power rating of
machine control
e Application and
importance of
machine control
Circumstantial
knowledge:
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
(c) Installing forward Brainstorm: Interpret The machines | Knowledge The following tools,
reverse starter Guide the control control Evidence: equipment and
students to define diagram installed and Detailed knowledge safety gear are to be
forward reverse Identify types | functions as of: available:
starter and their and ratings of | per technical Method used: The e  Set of screw
application machine manufacturer’ | student should explain drivers
Demonstration: control s manual how to: e Analogue and
Demonstrate to Mark the specifications | e Install single digital
the students on location for phase machine multimeter
how to install installing the control e  Setof open-
forward reverse machine e Install three phase ended spanners
starter and to control machine control e Work bench
handle tools and systems (d) Principles: | o Safety boots
eqU'Dr_nent Install the The student e Safety goggles
Practl_cal work: machine should e Leather and
Organise the control explain the plastic gloves
students Ibnlto Terminate principlesof | &~ aralls
manageanle operatin . .
groups to install ?I'lelcetshe mpachineg ¢ Dllizgr;onal cutting
forward reverse machine control . Fé L
starter Theories: The student ombination
control ! plier
Clean the should explain: _ e Wooden boards
workplace e  Types of machine
Store tools, con_trol
equipment e Major parts of

machine control

Numbe
r of
Periods
per
Unit
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; o Assessment Criteria . Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment | 2ssessment Unit
and safety e  Power rating of
gears machine control
e Application and
importance of
machine control
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
(d) Installing manual Brainstorm: Interpret The machines | Knowledge The following tools,
star-delta starter Guide the control control Evidence: equipment and
students to define diagram installed and Detailed knowledge | safety gear are to be
manual star-delta Identify types | functions as of: available:
starter and their and ratings of | per technical Method used: The e  Setof screw
application machine manufacturer’ | student should explain drivers
Demonstration: control s manual how to: e Analogue and
Demonstrate to Mark the specifications | e Install single digital
the students on location for phase machine multimeter
how to install installing the control e Setof open-
manual star-delta machine e Install three phase ended spanners
starter and to control machine control e Work bench
hanQIe tools and systems (e) Principles: e Safety boots
equipment Install the Thestudent | o  safety goggles
Practl_cal work: machine shoulq e Leather and
manageable I;gln;;nate gperagng * Oyeralls .
groups to install * ;I)Dllizgonal cutting
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and p Requirements/
N = roduct/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
s) Methods Assessment Assessment | 2ssessment
manual star-delta Test the machine e Combination
starter machine control plier
control Theories: The student | ¢  \Wooden boards
Clean the should explain:
workplace e  Types of machine
Store tools, control
equipment e  Major parts of
and safety machine control
gears e  Power rating of
machine control
e Application and
importance of
machine control
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
(e) Installing automatic Brainstorm: Interpret The machines | Knowledge The following tools,
star-delta starter Guide the control control Evidence: equipment and
students to define diagram installed and Detailed knowledge | safety gear are to be
automatic star- Identify types | functions as of: available:
delta starter and and ratings of | per technical Method used: The e  Set of screw
their application machine manufacturer’ | element should drivers
Demonstration: control s manual explain how to: e Analogue and
Demonstrate to Mark the specifications | ¢ Install single digital
the students on location for phase machine multimeter
how to install installing the control e Setof open-
automatic star- machine ended spanners

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlrjrgfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
delta starter and control e Install three phase | ¢  Work bench
to handle tools systems machine control e Safety boots
and equipment Install the (f) Principles: e Safety goggles
Practical work: machine The student | ¢  |Leather and
Organise the control should plastic gloves
students into Terminate explainthe | o Overalls
manageable cables principlesof | 4 pjagonal cutting
groups to install Test the operating plier
automatic star- machine machine e Combination
delta starter control control plier
Clean the Theories: The student | | Wooden boards
workplace should explain:
Store tools, Types of machine
equipment control
and safety e Major parts of
gears machine control
e  Power rating of
machine control
e Application and
importance of
machine control
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
(f) Installing electrical Brainstorm: Interpret The machines | Knowledge The following tools,
safety devices Guide the control control Evidence: equipment and
students to define diagram installed and
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment assessment

electrical safety Identify types | functions as Detailed knowledge | safety gear are to be
devices and their and ratings of | per technical of: available:
application machine manufacturer’ | Method used: The
Demonstration: control s manual student should explain | ¢  Set of screw
Demonstrate to Mark the specifications | how to: drivers
the students on location for e Install single e Analogue and
how to install installing the phase machine digital
electrical safety machine control multimeter
devices and to control e Install three phase | ¢  Set of open-
handle tools and systems machine control ended spanners
equipment Install the (9) Principles: e Work bench
Practical work: machine The student e  Safety boots
Organise the control should o Safety goggles
students into Terminate explain the e Leather and
manageab_le cables principles of plastic gloves
groups to install Test the operating e Overalls
gLe\/cité‘la(;al safety machine machine «  Diagonal cutting

control . control p||er

Clean the Theories: The student e Combination

workplace should explain: _ plier

Store tools, e  Types of machine e Wooden boards

equipment control

and safety »  Major parts of

gears machine control

e  Power rating of
machine control
e Application and
importance of
machine control
Circumstantial
knowledge:

Numbe
r of
Periods
per
Unit
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) - Assessment Criteria o Numbe
Module Title Unit Title Suggested Training r of
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Periods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
Detailed knowledge
about:
e Safe handling of
machine controls
e  Firstaid
4.2 (a) Building controls Brainstorm: The student Refrigerant Knowledge The following tools,
Installing based on temperature Guide the should be able controls are Evidence: equipment and
compression | change students to define | to: installed as per | Detailed knowledge safety gear are to be
system controls based on | e  Select tools, technical of: available:
refrigerant temperature equipment specifications | Method used: The e Electro
control change and their and safety student should explain mechanical
circuits application gears different ways of toolbox
Demonstration: | e [Interpret installing refrigerant e Manifold gauge
Demonstrate to working controls e  Clamp-on-meter
the students on drawing Principles: The e  Thermometer
how to build e Test function student should explain | 4 \yooden
controls based on of control the principle of: installation
temperature components (h) Controls board
change and to e Mount based on e Vacuum pump 39
handle tools and refrigerant temperature | | Safety goggles
equipment controls at changes «  Safety boots
Practical work: appropriate (i) Controls e Overall
Organise the locations of based on .
students into the system pressure y :?efrlgerant
manageable changes eakage detector
. e Charge .
groups to build system with (J) Controls
controls based on refrigerant based on
temperature volume or
change quantity
changes

e Clean tools,
equipment

Theories: The student
should explain:
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
s) Methods Assessment Assessment | 2ssessment Unit
and e Gaslaws
workplace e Super heating and
Store tools sub-cooling
and process
equipment e Flash gas and
heating
refrigerant
operations
e Equalizer
operations
Circumstantial
knowledge:
Detailed knowledge
about:
e  Plumbing work
e  Environmental
regulation
e Refrigerant safety
regulations
(b) Building controls Brainstorm: Select tools, Refrigerant Knowledge The following tools,
based on pressure Guide the equipment controls are Evidence: equipment and
change students to define and safety installed as per | Detailed knowledge safety gear are to be
controls based on gears technical of: available:
pressure change Interpret specifications | Method used: The e Electro
and their working student should explain mechanical
application drawing different ways of toolbox
Demonstration: Test function installing refrigerant e Manifold gauge
Demonstrate to of control controls ° C|amp_0n_meter
the students on components Principles: The e  Thermometer
how to build Mount student should explain

controls based on

refrigerant

the principle of:
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources
S) Methods Assessment Assessment | 2ssessment
pressure change controls at (c) Controls basedon | ¢ Wooden
and to handle appropriate temperature installation
tools and locations of changes board
equipment the system (d) Controls based on | e  Vacuum pump
Practical work: Charge pressure changes | o Safety goggles
Organise the system with (e) Controlsbasedon | o  safety boots
students into refrigerant volume or e Overall
manageable Clean tools, quantity changes | , Refrigerant
groups to build equipment Theories: The student leakage detector
controls based on and should explain:
pressure change workplace o Gaslaws
Store tools e  Super heating and
and sub-cooling
equipment process
e Flash gasand
heating
refrigerant
operations
e Equalizer
operations
Circumstantial
knowledge:
Detailed knowledge
about:

Plumbing work
Environmental
regulation
Refrigerant safety
regulations

Numbe
r of
Periods
per
Unit
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Assessment Criteria

Module Title Unit Title Suggested Training Nlerfbe
(Main (Specific Elements (Learning Teaching and Product/ Requirements/ Perioods
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources per
S) Methods Assessment Assessment assessment Unit
(c) Building controls Brainstorm: Select tools, Refrigerant Knowledge The following tools,
based on volume or | Guide the equipment controls are Evidence: equipment and
guantity changes students to define and safety installed as per | Detailed knowledge | safety gear are to be
controls based on gears technical of: available:
volume or Interpret specifications | Method used: The e Electro
quantity changes working student should explain mechanical
and their drawing different ways of toolbox
application Test function installing refrigerant e Manifold gauge
Demonstration: of control controls e Clamp-on-meter
Demonstrate to components Principles: The e Thermometer
the students on Mount student should explain | 4 \wooden
how to build refrigerant the principle of: installation
controls based on controls at (d) Controls based on board
volume or appropriate temperature e Vacuum pump
quantity changes locations of changes e Safety goggles
and to handle the system (e) Controlsbasedon | & o ¢\ p
y boots
tools and Charge pressure changes e Overall
equipment system with (f) Controls based on Refri ¢
Practical work: refrigerant volume or ® | ekrlger(zjnt t
Organise the Clean tools quantity changes eakage aetector
students into : '
manageable :gglpment Theories: The student
groups to build workplace should explain:
controls based on Store tools o Gaslaws
volume or and e Super heating and
quantity changes equipment sub-cooling
process
e Flash gas and
heating
refrigerant
operations
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Assessment Criteria

Module Title Unit Title Suggested Training
(Main (Specific Elements (Learning Teaching and Product/ Requirements/
Competence) | Competence Activities) Learning Process Services Knowledge Suggested Resources

S) Methods Assessment Assessment assessment
e Equalizer
operations
Circumstantial
knowledge:

Detailed knowledge
about:

e  Plumbing work
e Environmental
regulation
o Refrigerant safety
regulations

Numbe
r of
Periods
per
Unit
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Table 6: Detailed Contents for Form Four

Form Four

students on how to
design and draw a
refrigerator
schematic diagram
and to handle tools
and equipment

Practical work:

Organise the
students into
manageable groups
to design and draw
a refrigerator
schematic diagram

Principles: The student
should explain the
principles of:

e Designing a
refrigerator

Theories: The student
should explain:

e  P-h chart/diagrams
e Material science
o Refrigeration cycles

Module Title Unit Title Assessment Criteria Training Numb
umber
. » Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services NETRE e B e Suggested Resources of
Competence) c o ) Process Periods
ompetence | Activities) Learning Methods A -
s) ssessment Assessment per Unit
1.0 Designing 1.1 (@) Brainstorm: Make design | Designed and Knowledge Evidence: The following tools, 105
domestic Designing Designing . diagram drawn refrigerator . _ equipment and
refrigeration and make anddrawa | Guide the students Make schematic Detailed knowledge of: | safety gears should
system domestic refrigerator | {0 design and draw schematic diagram confirms | \1othod used: The be available:
refrigerator | schematic | @ refrigerator diagram to technical dent should exolai e Drawing
diagram ; Select specifications . instruments
and their . how to:
aoplication materials, Specifications and e Computer
PP tools and P theti Design and make (Drilled Design)
Demonstration: equipment aesthetic schematic drawing of the Auto-card
appearance refrigerator software
Demonstrate to the e Handouts
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods A ;
s) ssessment Assessment per Unit
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling o
working tools and
equipment
e Aesthetical
appearance
e Environmental
impacts
(c) Making | Brainstorm: e Make evaporator | Designed Knowledge Evidence: The following tools,
evaporator . sketch refrigerator as per ) equipment and safety
coil Guide the students Select to technical Detailed knowledge of: | gear are to be

to make evaporator
coil and their
application

Demonstration:

Demonstrate to the
students on how to
make evaporator
coil and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable groups

materials, tools
and equipment

e Pipethe
evaporator
coil

e Perform
spray
painting

e Apply safety
measures

e Clean
workplace
tools and
equipment

Specifications and
aesthetic
appearance

Method used: The
student should explain
how to:

Make evaporator coil

o Apply safety
precautions

e Detect
refrigerant leakage

available:

Electro —
mechanical tool
kit
Oxy-acetylene
plant

Shearing
machine
Bending
machine
Multimeter
Drilling machine
Pop rivet gun
Soldering gun
Gloves

Safety goggles
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main . . 4 . of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources A
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
to make evaporator Store tools Principles: The student e Hand grinder
coil and_ should explain the e Heavy duty
equipment principles of: clamps
Commission e Drawing
the system e Designing a instruments
performance Evaporator coil e Computer
(Drilled Design)
Theories: The student Auto-card
should explain: software
e Handouts

e P-h chart/diagrams
e Material science

o Refrigeration cycles
Circumstantial
knowledge:

Detailed knowledge
about:

e Safe handling of
working tools and
equipment

e Aesthetical
appearance

e Environmental
impacts

e Manifold gauge

e Vacuum pump

e Clamp-on
meter

Air compressor
Tape measure
Leak detector
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
(d) Brainstorm: Select Designed Knowledge Evidence: The following tools,
Constructin ) materials, refrigerator as per . equipment and safety
g refrigerant tGu(;d?_ the students tools and technical Detailed knowledge of: gear are to be
ipe circuit | O G€TIne equipment . available:
PP refrigerant pipe quip Specifications and | Method used: The B
circuit and their Make panels | -0 ihetic student should explain * CElectro-
licati to required how to: mechanical tool
application specifications appearance kit
Demonstration: Assemble e Pipe the different e Oxy-acetylene
panels to types refrigeration plant
Demonstrate to the form o e Shearing
students on how to refrigerator circuits machine
R . Demmorue | © S
circuit and to refrigerator *  Apply safety e Multimeter
handle tools and door with precautions e  Drilling machine
equipment gasket Principles: The student | e  Pop rivet gun
Practical work: Mount main should explain the e Soldering gun
) components principles of: e Gloves
Organise the of the
stu%ents into refrigeration  Refrigeration : a{fﬁéyg?%%%f >
manageable groups piping circuit cycle e Heavy duty
to construct PI?‘-_-‘ the - e Designing a clamps
r(_efrlg_(terant pipe (r:?r(r:lugiiratlon refrigerator e Drawing
circui ;
. instruments
Install wiring Theories: The student «  Computer
circuit should explain: Drilled Desian
Perform ,(A © des )
spray e calculations uto-car
7 software
painting e  System components

capacity
e P-h chart/diagrams

e Handouts
e Manifold gauge
e Vacuum pump
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods Y — Unit
5) Assessment e fedal
Evaluate and e Material science e Clamp-on
charge with e Refrigeration cycles meter
refrigerant Circumstantial )
Apply safety knowledge: y _I”‘_\'r compressor
measures _ . ape measure
Clean Detailed knowledge e Leak detector
workplace about:
tools and ’
equipment e Safe handling of
Store tools working tools and
and equipment
equipment ]
Commission e  Aesthetical
the system appearance
performance e Environmental
impacts
(e) Brainstorm: Select Designed Knowledge Evidence: The following tools,
Installing . materials, refrigerator as per . _ equipment and safety
electrical tGuc;d?' the Ttu?‘?”t? tools and technical Detailed knowledge of: | gear are to be
- o define electrical ; i .
wirin e equipment e L. . available:
g wiring circuit and quip Specifications and | Method used: The N
circuit their applicati Make panels theti student should explain e Electro
elr application to re_qgireq Z;Spe:r;ce how to: mechanical tool
Demonstration: specifications _ _ kit
Install wiring e  Pipe the different e  Oxy-acetylene
Demonstrate to the circuit types refrigeration plant
students on how Apply safety o e Shearing
install electrical measures circuits machine
wiring circuit and Clean . e Bending
to handle tools and workplace »  Determine charge machine
equipment e Multimeter
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
Main e - . of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
Practical work: tools and Principles: The student e  Drilling machine
. equipment should explain the e Pop rivet gun
Organise the Store tools principles of: e Soldering gun
students into and e Gloves
ma_nageable groups equipment e Ohms law e Safety goggles
the system Theories: The student e Heavy duty
performance should explain: clamps
) ) e Drawing
e  Electrical quantity instruments
Circumstantial e  Computer
knowledge: (Drilled Design)
Detailed knowledge Auto-card
software
about: e Handouts
. e Manifold gauge
e Safe handling of e Vacuum pump
working tools and « Clamp—on
equipment meter
* Aesthetical e Air compressor
appearance e Tape measure
e  Environmental e Leak detector
impacts
(f) Charging | Brainstorm: Select Designed Knowledge Evidence: The following tools,
and . materials, refrigerator as per . equipment and safety
commission | Guide the students tools and technical Detailed knowledge of: | gear are to be
the system | t0 define charge equipment available:

and commission
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Number
of
Periods
per Unit

the system and
their application

Demonstration:

Demonstrate to the
students on how
charge and
commission the
system and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to charge and
commission the
system

Evaluate and
charge with
refrigerant
Apply safety
measures
Clean
workplace
tools and
equipment
Store tools
and
equipment
Commission
the system
performance

Specifications and
aesthetic
appearance

Method used: The
student should explain
how to:

e Detect
refrigerant leakage
and commission

Principles: The student
should explain the
principles of:

e Refrigeration
cycle

e Designing a
refrigerator

e Heat transfer
Theories: The student
should explain:

e  System components
capacity

e Material science

o Refrigeration cycles
Circumstantial
knowledge:

e Electro-
mechanical tool
kit

e  Oxy-acetylene
plant

e Shearing
machine

e Bending
machine

e  Multimeter

e Gloves

e Safety goggles
e Hand grinder
e Heavy duty
clamps
e Drawing
instruments
o  Computer
(Drilled Design)
Auto-card
software
Handouts
Manifold gauge
Vacuum pump
Clamp —on
meter

Air compressor
Tape measure
Leak detector
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Reguirements/
(T (Specific (Learning Teaching and Product/Services | nawledge assessment Su egted Resources o
Competence) e . Process ag Periods
Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e  Aesthetical
appearance
e Environmental
impacts
(g) Making | Brainstorm: Select Designed Knowledge Evidence: The following tools,
clutter ) materials, refrigerator as per . equipment and safety
in Guide the students tools and technical Detailed knowledge of: gear are to be
Refrige | t0 define clutter in equipment : available:
J Refrigerator and auip Specifications and | Method used: The N
rator their applicati Check the theti student should explain * Electro
eir application lack of :E?)e:rallzce how to: mechanical tool
Demonstration: storage kit
Observe Make and assemble e Oxy-acetylene
Demonstrate to the over- panels for minimum plant
students on how purchasing _ : e Shearing
make clutter in Check e Pipe the different machine
Refrigerator and to overcrowding types refrigeration e Bending
hangile tools and Clean circuits machine
equipment workplace e Multimeter
Practical work: tools and e Determine charge e Dirilling machine
’ equipment o Apply safety e Poprivet gun
Organise the Store tools precautions e Soldering gun
students into and e Gloves
manageable groups equipment *  Detect e  Safety goggles
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Number
of
Periods
per Unit

to make Clutter in
Refrigerator

refrigerant leakage

Principles: The student
should explain the
principles of:

e  Pressure and
Temperature

controls

e Refrigeration
cycle

e Designing a
refrigerator

e Heat transfer
Theories: The student
should explain:

e Heat load
calculations

e  System components
capacity

e  P-h chart/diagrams
e Material science

o Refrigeration cycles
Circumstantial
knowledge:

Detailed knowledge

e Hand grinder

e Heavy duty
clamps

e Drawing
instruments

e Computer
(Drilled Design)
Auto-card
software

e Handouts

e Manifold gauge

e Vacuum pump

e Clamp-on
meter

Air compressor
Tape measure
Leak detector
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Module Title Unit Title Assessment Criteria Training o
umber
. Elements Suggested Requirements/
Main e - . ] of
c ( (Specific (Learning Teaching and p Product/Services Knowledge assessment Suggested Resources | pariogd
ompeEEnes) Competence | Activities) Learning Methods rocess €rioas
s) Assessment Assessment per Unit
about:
e Safe handling of
working tools and
equipment
e Aesthetical
appearance
e Environmental
impacts
1.2 @) Brainstorm: The student Designed and Knowledge Evidence: The following tools,
Designing Designing . should be able made freezer . _ equipment and safety
and make and draw tG“d'd?_ thedstud_ents to: conform to Detailed knowledge of: | gear are to be
domestic workin 0 define arawing technical ) available:
N9 of chest-freezer e Select PP Method used: The :
freezers drawing of . specifications and student should explain e  Computer with
chest- — materials, aesthetic ) P CAD software
froever Demonstration: tool_s and appearance how to: e Tape measure
Demonstrate to the Equment e Designand e Setsquare
students on how e Draw manufacture different | ¢  Drawing board
design and draw mechanical types of freezers 113
working drawing working e Apply safety
of chest-freezer drawing measures
and to handle tools (Detail and Principles: The student
and equipment 'S‘?Z\i’mbly) should explain the
. * rinciples of:
Practical work: electrical principles o
. wiring circuit (h) Design parameters
?r%amtse_tr;e diagrams Theories: The student
students 1nto o Prepare should explain:

manageable groups
design and draw

freezer body
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
working drawing to required e Steps of drawing and
of chest-freezer specifications assembly
o Apply safety e Materials science
measures Circumstantial
e Commission knowledge:
the
performance Detailed knowledge
e Clean the about:
wo:kplaé:e, e Safe handling of
tools an tools, equipment and
equipment machines
e Storetools, e  Environmental
equipment regulations
and machine
(b) Making | Brainstorm: The student Designed and Knowledge Evidence: The following tools,

freezer body

Guide the students
to define freezer
body

Demonstration:

Demonstrate to the
students on how
make freezer body
and to handle tools
and equipment

Practical work:

should be able
to:

e Select
materials,
tools and
equipment

e Draw
mechanical
working
drawing
(Detail and
Assembly)

e Draw
electrical

made freezer
conform to
technical
specifications and
aesthetic
appearance

Detailed knowledge of:

Method used: The
student should explain
how to:

e Designand
manufacture different
types of freezers

o Apply safety
measures

Principles: The student

should explain the

principles of:

equipment and safety
gear are to be
available:

Oxy-acetylene
plant

Electro-
mechanical tool
kit

Shearing machine
Vacuum pump
Bending machine
Drilling machine
Computer with
CAD software
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Module Title Unit Title Assessment Criteria Training T
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources Pe?i];ds
Competence | Activities) Learning Methods Y — er Unit
s) Assessment p
Organise the wiring circuit (i) Heat transfer and e Poprivet gun
students into diagrams exchange e Soldering gun
manageable groups Prepare () Design parameters e Resistance
make freezer body freezer body Theories: The student welding machine
to required should explain: e Tape measure
specifications . e Thermometer
Mount the . Steps to gstlmate _ «  Spray painting
refrigerating refrlger_atlng capacity compressor
components ofaunit e  Safety gears
Pipe the . Matenalg science facilitios
freezer Circumstantial
components knowledge:
Mount Detailed knowledge
electrical and about:
perform
wiring of the e Safe handling of
circuit tools, equipment and
Fabricate machines
door with e Environmental
gaskets regulations
Fit the door
to freezer
body
Perform
finishing to
aesthetic
appearance
Perform
spray
painting
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested Requirements/
o n(ﬁlMaun (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegte 4 Resolrces o_f
petenes) Competence | Activities) Learning Methods Process FEmoEk
Assessment Unit
s) Assessment ey
e  Apply safety
measures
e Commission
the
performance
e Cleanthe
workplace,
tools and
equipment
e  Store tools,
equipment
and machine
(c)Making Brainstorm: The student Designed and Knowledge Evidence: The following tools,
evaporator ) should be able made freezer . equipment and safety
coil tGuC;d?_ the students | - conform to Detailed knowledge of: gear are to be
0 define technical ) available:
evaporator o Select specifications and L\{Iue(;[sr?tds#;ﬁ?d ;T el ain e  Oxy-acetylene
Demonstration: materials, aesthetic how to: P plant
: tools and ow to:
- appearance e  Electro-
Demonstrate to the equipment e Designand mechanical tool
students on how e Draw manufacture different kit
make evaporator mechanical types of freezers e Shearing machine
and to handle tools working e Apply safety e Bending machine
and equipment ‘(j[r)i"t‘gﬂgan d measures e  Drilling machine
. Principles: The student . i
Practical work: gssembly) shouldpexplain the . ggf’dgr\;ﬁ;gguunn
Organise the * elg?:\;\:ical principles of: e Resistance
students into wiring circuit (k) Heat transfer and welding machine
diagrams exchange o Tape measure
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment

manageable groups Prepare (I) Design parameters e Thermometer

make evaporator evaporator Theories: The student e Spray painting
coil to should explain: compressor
required e  Safety gears
specifications o Steps to make facili%/iegs
Mount the evaporator coil
refrigerating . Materialg science
components Circumstantial
Fabricate knowledge:
evaporator Detailed knowledge
coil about:
Perform
finishing to e Safe handling of
aesthetic tools, equipment and
appearance machines
Perform e Environmental
spray regulations
painting
Apply safety
measures
Commission
the
performance
Clean the
workplace,
tools and
equipment
Store tools,
equipment
and machine

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - . .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
(d) Brainstorm: The student Designed and Knowledge Evidence: The following tools,

Constructin
g refrigerant
pipe circuit

Guide the students
to define
refrigerant pipe
circuit

Demonstration:

Demonstrate to the
students on how
construct
refrigerant pipe
circuit and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
construct
refrigerant pipe
circuit

should be able
to:

o Select
materials,
tools and
equipment

o Draw
mechanical
working
drawing
(Detail and
Assembly)

e Pipethe
refrigerating
components

e Mount
electrical and
perform
wiring of the
circuit

e  Perform
finishing to
aesthetic
appearance

e  Perform
spray
painting

o Apply safety
measures

made freezer
conform to
technical
specifications and
aesthetic
appearance

Detailed knowledge of:

Method used: The
student should explain
how to:

e  Construct refrigerant
pipe circuit

o Apply safety
measures

Principles: The student

should explain the

principles of:

(m) Heat transfer and
exchange

(n) Design parameters

Theories: The student

should explain:

e  Steps to estimate
refrigerating capacity
of a unit

e Materials science

Circumstantial

knowledge:

Detailed knowledge
about:

equipment and safety
gear are to be

available:

e  Oxy-acetylene
plant

e  Electro-

mechanical tool
kit
e Shearing machine
Bending machine
Drilling machine
Pop rivet gun
Soldering gun
Resistance
welding machine
Tape measure
e  Thermometer
e Spray painting
compressor
e  Safety gears
facilities

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) (Specific (Learning Teaching and B Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
e Commission e Safe handling of
the tools, equipment and
performance machines
e Cleanthe e Environmental
workplace, regulations
tools and
equipment
e  Store tools,
equipment
and machine
(e) Brainstorm: The student Designed and Knowledge Evidence: The following tools,
Installing ) should be able made freezer . equipment and safety
electrical tG“d'd?_ the Tt”??”ti to: conform to Detailed knowledge of: | gear are to be
wirin 0 detine electrica technical ) available:
circui% wiring circuit o Select specifications and Method used: The e  Oxy-acetylene
. materials, Sesthetic student should explain lant
Demonstration: t0ols and how to: P
- appearance e Electro-
Demonstrate to the equipment e Designand mechanical tool
students on how e Draw manufacture different kit
install electrical mechanical types of freezers e Shearing machine
wiring circuit and working e Apply safety e Vacuum pump
to handle tools and drawing measures e Manifold gauge
equipment (Detail and Principles: The student |« Megger
Practical work: . D?Z\E;vm Y Sh-OUI-d expla.l nthe *  Leak getector
_ electrical principles of: e Bending machine
Organise the wiring circuit (0) Heat transfer and e Drilling machine
students into diagrams exchange *  Multimeter
manageable groups | Prepare (p) Design parameters e Computer with

freezer body

CAD software

Number
of
Periods
per Unit

321




Module Title

Assessment Criteria

Unit Title o . y Training
. » ements uggeste Requirements/
Con(ql:)ﬂea}(:annce) (Specific (Le_alr_n_ing Tea_ching and Process Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment
install electrical to required Theories: The student e Poprivet gun
wiring circuit specifications should explain: e Soldering gun
Mount the . e Resistance
refrigerating * Stepstoestimate welding machine
components refrlger_atmg capacity | Tape measure
Pipe the of a unit - e  Thermometer
refrigerating . Matenalg science e Spray painting
components Circumstantial compressor
Mount knowledge: e Safety gears
electrical and Detailed knowledge facilities
perform about:
wiring of the
circuit e Safe handling of
Fabricate tools, equipment and
door with machines
gaskets e Environmental
Fit the door regulations
to refrigerator
body
Perform
finishing to
aesthetic
appearance
Perform
spray
painting
Charge the

systems with
refrigerant
(R134a)

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
Competence | Activities) Learning Methods
5) Assessment Assessment
e  Apply safety
measures
e Commission
the
performance
e Clean the
workplace,
tools and
equipment
e  Store tools,
equipment
and machine
(f)Charging | Brainstorm: The student Designed and Knowledge Evidence: The following tools,
with ) should be able made freezer . equipment and safety
refrigeran tGuC;d?_ the students | - conform to Detailed knowledge of: gear are to be
tand 0 define technical ) available:
commissi | refrigerant and o Select specifications and L\{Iue(;[sr?tds#;ﬁ?d ;T elain e Electro-
on the commission the materials, aesthetic how to: P mechanical tool
system system tools and appearance ' kit
Demonstration: . m;‘:ﬂ:‘fh”; e Select the appropriate | «  Vacuum pump
- ‘ refrigerant to charge | ¢  Manifold gauge
Demonstrate to the refrigerating the freezers e Megger
students on how components o Charge the Freezer e Leak detector
charge with e Pipethe Principles: The student e  Multimeter
refrigerant and refrigerating should explain the e Resistance
commissi(()jn the ('izmpct)nents principles of: welding machine
system and to ° oun
h}f/indle tools and electrical and (q) Heat transfer and *  Tape measure
equipment perform exchange e  Thermometer

(r) Design parameters

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N
. Elements Suggested Requirements/
Con(qMam (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o_f
betence) | Competence Activities) | Learning M Process Periods
g Methods A t .
5) ssessmen Assessment per Unit
Practical work: wiring of the Theories: The student e Safety gears
. circuit should explain: facilities
Organise the e Perform
students into finishing to e  Steps to estimate
manageable groups aesthetic refrigerating capacity
charge with appearance of a unit
refrigerant and « Charge the e Materials science
commission the systems with Circumstantial
system refrigerant knowledge:
(R1342) Detailed knowledge
o Apply safety about:
measures
e Commission e Safe handling of
the tools, equipment and
performance machines
e Cleanthe e Environmental
workplace, regulations
tools and
equipment
e  Store tools,
equipment
and machine
1.3 €)) Brainstorm: The student Designed and Knowledge Evidence: The following tools,
Designing Designing . should be able made ice maker . equipment and safety
and make ice | and draw Guide the students | {4 conform to Detailed knowledge of: | gear are to be
maker schematic to define ice maker . ldeniify technical and Method used: The available: _ 120
machine diagrams Demonstration: : aesthetic student should explain ¢ Computer with
materials, specifications how to: CAD
Demonstrate to the tools and ' e Tape measure
students on how equipment e Plan work e Setsquare
required

design and draw

Drawing board
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Module Title Unit Title Assessment Criteria Training N
. Elements Suggested Requirements/
Con(qMam (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o_f
PEEIES) Competence | Activities) Learning Methods Process Periods
Assessment Unit
s) Assessment per
schematic diagrams Draw a e  Measure electrical to
and to handle tools mechanical pressure quantities
and equipment working e Determine system
ical work: drawing character
Practical work: Draw e Make different types
Organise the electrical of ice making units
students into wiring circuit e Formice
manageable groups diagram Principles: The student

design and draw
schematic diagrams
and commission
the system

Prepare body
structure of
the ice
making
system
Apply safety
gears
appropriately
Clean
workplace,
tools and
equipment
Store tools
and
equipment
Commission
the machine

should explain the
principles of:

(s) Heat transfer and
exchange

(t) System operating
characteristics

(u) Design parameters

Theories: The student

should explain:

e  Principle of drawing
Circumstantial
knowledge:

Detailed knowledge
about:

e Safe handling of
working tools and
equipment machines

e Plumbing
e Environmental
Regulations
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - .
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources
Competence) C A - Process
ompetence | Activities) Learning Methods A t
S) astliial Assessment
aking rainstorm: e student esigned an nowledge Evidence: e following tools,
b) Maki Brai Th d Designed and Knowledge Evid The followi |
an ice ) should be able made ice maker . _ equipment and safety
maker Gmde_ the_ students | - conform to Detailed knowledge of: gear are to be
body to define ice maker denti technical and Method used: The available:
enti i :
Demonstration: * ¢ fy| aesthetic student should explain »  Oxy-acetylene
materials, specifications how to: plant
Demonstrate to the tools and e Bending machine
students on how equmgnt e Plan work e Shearing machine
make an ice maker require e Measure electrical to | e  Drilling
and to handle tools | ®¢ Drawa. pressure quantities machine/equipme
and equipment meclig_anlcal e  Determine system nt
working )
Practical work: drawing character ¢ Electro-
e Draw e Make different types mechanical tool
Organise the electrical of ice making units kit _
students into wiring circuit e Formice e Pop rivet gun
manageable groups diagram Principles: The student e Soldering gun
make an ice maker | 5 oo should explain the e Bench with
P y principles of: Bench vice
structure of Resistance
. L)
the ice (c) Heat transfer and 18 :
: welding machine
making exchange e  Safety gears
system i
Y (d) System operating facilities

e Assemble
parts to form
the machine

e Mount the
mechanical
refrigeration
components

e Perform
wiring
circuits for

characteristics
(e) Design parameters
Theories: The student
should explain:

e Components
functions

e Refrigeration cycle

e Refrigerants
properties

Plumbing tools
Computer with
CAD

Vacuum pump
Tape measure
Pipe benders

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training T
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pe?i];ds
Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
Primary and e Heat load estimation
Secondary Circumstantial
circuits knowledge:
e Perform .
plumbing Detailed knowledge
e Evacuate and about:
charge with e Safe handling of
refrigerant working tools and
* Perform equipment machines
spray e Plumbing
painting e Environmental
* Apply safety Regulations
gears
appropriately
e Clean
workplace,
tools and
equipment
e  Store tools
and
equipment
e Commission
the machine
(c) Making Brainstorm: The student Designed and Knowledge Evidence: The following tools,
evaporat i should be able made ice maker . equipment and safety
or coil tGuC;d?_ the students | - conform to Detailed knowledge of: gear are to be
o detine : technical and Method used: The available:
evaporator coil ° :g:tn; rlifzglls, 2e2t:r:$itcl::tions student should explain * ley-acetylene
Demonstration: t00ls and p how to: plant .
" e Bending machine
equipment e Plan work e  Shearing machine
required
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(wpetence) (Specific (LEEing UBEEAITg e Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
D) Assessment
Demonstrate to the Draw a e Measure electrical to | e  Drilling
students on how mechanical pressure quantities machine/equipme
make evaporator working e Determine system nt
coil and to handle drawing character e  Electro-
tOOI.S and Draw e Make different types mechanical tool
equipment electrical of ice making units kit
. wiring circuit e Formice e Pop rivet gun
P | k: . L .
ractical wor diagram Principles: The student e Soldering gun

Organise the
students into
manageable groups
make evaporator
coil

Prepare body
structure of
the ice
making
system
Assemble
parts to form
the machine
Mount the
mechanical
refrigeration
components
Perform
wiring
circuits for
Primary and
Secondary
circuits
Perform
plumbing
Evacuate and
charge with
refrigerant

should explain the
principles of:

(d) Heat transfer and
exchange
(e) System operating
characteristics
(f) Design
parameters
Theories: The student
should explain:

e Components
functions

o Refrigeration cycle

o Refrigerants
properties

e Heat load estimation

Circumstantial

knowledge:

Detailed knowledge
about:

e Bench with

Bench vice

e Resistance

welding machine

e  Safety gears

facilities

e Plumbing tools
e Computer with

CAD

e  Vacuum pump
e Tape measure
e Pipe benders

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
Perform e Safe handling of
spray working tools and
painting equipment machines
Apply safety e Plumbing
gears e  Environmental
appropriately Regulations
Clean
workplace,
tools and
equipment
Store tools
and
equipment
Commission
the machine
(d) Making | Brainstorm: Identify Designed and Knowledge Evidence: The following tools,
icing system ) materials, made ice maker . equipment and safety
Gmde. the_ s_tudents tools and conform to Detailed knowledge of: gear are to be
;?/sdtg]r"rl]ne Icing equipment technical and Method used: The available:
required aesthe_tlc _ student should explain e Oxy-acetylene
Demonstration: Draw a _ specifications how to: plant_ _
mechanical e Bending machine
Demonstrate to the working e  Plan work e  Shearing machine
students on how drawing e Measure electrical to | ¢  Drilling
make icing system Draw pressure quantities machine/equipme
and to handle tools electrical e Determine system nt
and equipment wiring circuit character e Electro-
diagram o Make different types mechanical tool

Practical work:

Organise the
students into

Prepare body
structure of
the ice

of ice making units
e Formice

kit

e Poprivet gun
e  Soldering gun

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(qua}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
P Competence | Activities) Learning Methods
5) Assessment Assessment
manageable groups making Principles: The student e Bench with
make icing system system should explain the Bench vice
Assemble principles of: e Multimeter
arts to form i
fhe machine (9) Heat transfer and ) \?Vi?(ljsl?gn (r:sachine
Mount the exchange . o  Safety gears
mechanical (h) System o_pe_ratlng facilities
refrigeration . cha(acterlstlcs e Spray paintin
components (i) Design cgm yr([a)ssor ’
Perform _ parameters e Pl n?b'n tools
wiring Theories: The student C“ Ing toc X
circuits for should explain: ) Cg‘ngputer "
Primary and e Components e Vacuum pump
Secondary functions e Manifold gauge
circults e Refrigeration cycle e Tape measure
Perform e Refrigerants e Clamp-on meter
plumbing properties e Me F;r
Evacuate and e Heat load estimation ol
. e Pipe benders
charge with Circumstantial
refrigerant knowledge:
Perform
spray Detailed knowledge
painting about:
Qe%?lsy safety e Safe handling of

appropriately
Clean
workplace,
tools and
equipment

working tools and
equipment machines
Plumbing
Environmental
Regulations

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
P Competence | Activities) Learning Methods Y —
s) Assessment
Store tools
and
equipment
Commission
the machine
(e) Brainstorm: Identify Designed and Knowledge Evidence: The following tools,
Constructin . materials, made ice maker . equipment and safety
g refrigerant tGu(Z:d]?' the students tools and conform to Detailed knowledge of: | gear are to be
ina cire o define ; i i :
pipe circuit : . equment technlc_al and Method used: The available:
refrigerant pipe required aesthetic . e Oxy-acetylene
circuit q Iete student should explain y-acety
Draw a specifications how to: plant
Demonstration: mechanical *  Bending machine
work_ing e Plan work Shearing machine
Demonstrate to the drawing e  Measure electrical to Drilling
students on how Prepare body pressure quantities machine/equipme
construct structure of e Determine system nt
re_zfrig_erant pipe the ice character e  Electro-
circuit and to making e Make different types mechanical tool
handle tools and system of ice making units kit
equipment Assemble e Formice e Pop rivet gun
. . parts to form Principles: The student e Soldering gun
Practical work: : .
the machine should explain the e Bench with
Organise the Mount the principles of; Bench vice
students into mechanical : e Resistance
manageable groups refrigeration () ?;car:;r:zrffer and welding machine
construct components . e Safety gears
refrigerant pipe Perform (k) System operating facilities
.og i characteristics o
circuit wiring . e Spray painting
circuits for 0 DeS|gnt compressor
Primary and parameters .

Plumbing tools

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
Secondary Theories: The student e Computer with
circuits should explain: CAD
Perform e Vacuum pump
plumbing *  Components e Manifold gauge
Evacuate and ];jer:‘(r:?gzr:;ion Jipe e Tape measure
charge with ¢ REIE e Pi
refrigerant circuit Pipe benders
Perform o Refrigerants
spray properties
painting . Heat Ioaq estimation
Apply safety Circumstantial
gears knowledge:
appropriately Detailed knowledge
Clean about:
workplace,
tools and e Safe handling of
equipment working tools and
Store tools equipment machines
and e Plumbing
equipment e  Environmental
Commission Regulations
the machine
(f) Installi | Brainstorm: Identify Designed and Knowledge Evidence: The following tools,
n i made ice maker equipment and safet
eI%ctric Guide_ the studgnts ggtlir;?llg, conform to Detailed knowledge of: ggarpare to be y
al xiﬂﬁgngriljﬁg'cal equipment technical and Method used: The available:
wiring required aesthe_tlc _ student should explain e  Oxy-acetylene
circuits Demonstration: Draw_ specifications how to- plant_ _
electrical e Bending machine

e Plan work

e  Shearing machine

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment

Demonstrate to the wiring circuit e Measure electricalto | ¢  Drilling
students on how diagram pressure quantities machine/equipme
Install electrical Prepare body e Determine system nt
wiring circuits and structure of character e Electro-

to handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
Install electrical
wiring circuits

the ice
making
system
Assemble
parts to form
the machine
Mount the
mechanical
refrigeration
components
Perform
wiring
circuits for
Primary and
Secondary
circuits
Perform
plumbing
Apply safety
gears
appropriately
Clean
workplace,
tools and
equipment

e Make different types

of ice making units
e Formice
Principles: The student
should explain the
principles of:

(m) Heat transfer and
exchange
(n) System operating
characteristics
(o) Design
parameters
Theories: The student
should explain:

e Components
functions

o Refrigeration cycle

o Refrigerants
properties

e Heat load estimation

Circumstantial

knowledge:

Detailed knowledge
about:

mechanical tool
kit

e Pop rivet gun

e Soldering gun

e Bench with
Bench vice

e  Multimeter

e Resistance
welding machine

e  Safety gears

facilities

Tape measure

Clamp-on meter

Megger

Pipe benders

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods Assessment
D) Assessment
Store tools e Safe handling of
and working tools and
equipment equipment machines
Commission e Plumbing
the machine e Environmental
Regulations
(g) Chargin | Brainstorm: Identify Designed and Knowledge Evidence: The following tools,
g and . materials, made ice maker . equipment and safety
commis Gmde. the students tools and conform to Detailed knowledge of: gear are to be
sion the ;%3%2:‘:&2:{&? equipment technical and Method used: The available:
system the system required aesthe_tlc _ student should explain . Saf_e'gy_ gears
Evacuate and | specifications how to: facilities
Demonstration: charge with e Spray painting
refrigerant e Plan work compressor
Demonstrate to the Apply safety e  Measure electrical to Plumbing tools
students on how gears pressure quantities Computer with
Charge and appropriately e  Determine system CAD
commission the Clean character e Vacuum pump
system and to workplace, e Make different types | ¢  Manifold gauge
handle tools and tools and of ice making units e  Tape measure
equipment equipment e Formice
Practical work: Store tools Principles: The student
and should explain the
Organise the equipment principles of:
students into Commission
manageable groups the machine (p) Heat transfer and

Charge and
commission the
system

exchange
(q) System operating
characteristics

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and

Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

(r) Design
parameters
Theories: The student
should explain:

e Components
functions

o Refrigeration cycle

e Refrigerants
properties

e Heat load estimation

Circumstantial

knowledge:

Detailed knowledge
about:

e Safe handling of
working tools and
equipment machines

e Plumbing

e Environmental
Regulations

Number
of
Periods
per Unit

1.4
Designing
and
construct
small cold
room

(@)
Designing
and draw
working
drawing of
small cold
room

Brainstorm:

Guide the students
to define Design
and draw working
drawing of small
cold room

Select proper
tools and
materials
Produce
working
sketches

A set of working
documents
prepared
conforms to set
standards

Knowledge Evidence:
Detailed knowledge of:

Method used: The
student should explain
how to:

The following tools,
equipment and safety
gear are to be
available:

e Measuring tapes
e Drawing board

e T-square

107
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
( (Specific (Learning Teaching and Product/Services g Suggested Resources ;
Competence) c A - Process Periods
ompetence | Activities) Learning Methods Y — Ui
s) Assessment perni
Demonstration: Produce e Sizeacold room e Pencils, eraser
working e Calculate and sharpener
EE?OTStrat%to the drawings refrigeration load e Setsquares and
SI‘DU ents 03 dOW Take Principles: The student protractors
es:(gn ag raw measurement should explain the
working drawing of existing principles of:
of small cold room structure
and to h_andle tools Choose (s) Cooling of
and equipment required different types of
. refrigeran
Practical work: components (®) Piim%i aaﬁmsd
conditions Y
Organise the Clean ?eefr(imsgt)i/on
students into workplace (u) Heatg transfer
man_ageable groups and tools Theories: The student
Design and draw Store tools hould exolain:
working drawing and should explain.
of small cold room equipment e Psychrometric

diagrams

e  Pressure enthalpy
diagrams

e  Pressure temperature
charts

e Gas laws

e  Working of flow
control equipment

Circumstantial

knowledge:

Detailed knowledge
about:
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Module Title Unit Title Assessment Criteria Training T
. » Elements Suggested Requirements/
Con(ql:)ﬂea}(:annce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources Pe?izds
Competence | Activities) Learning Methods Y — Unit
5) Assessment PRIl
e  Working parameters
of different
refrigerants
e  Electrical controls
applied in
refrigeration systems
e Mechanical and
electrical installation
requirement
e Building safety
regulations
e Environmental
regulations on
greenhouse gases
e Imperial and SI units
e  Mathematical
calculation
(b) Making Brainstorm: Select proper | A set of working Knowledge Evidence: The following tools,
cold . tools and documents . equipment and safety
room Guide the students materials prepared Detailed knowledge of: | gear are to be
body to define Make Produce conforms to set Method used: The available:
cold room body working standards student should explain *  Measuring tapes
Demonstration: sketches how to: e Drawing board
Produce e T-square
Demonstrate to the working e Sizeacold room e Pencils, eraser
students on how drawings e Calculate and sharpener
Make cold room Take refrigeration load e  Set squares and
body and to handle measurement Principles: The student protractors
tools and of existing should explain the
equipment structure principles of:

337




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e . .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
s) SN (] Assessment
Practical work: Choose e Cooling of different
. required types of refrigerants

Or%amse_the components e  Primary and
students into Determine secondary

manageable groups
Make cold room
body

refrigerant
load

Clean
workplace
and tools
Store tools
and
equipment

refrigeration
e Heat transfer
Theories: The student
should explain:

e Psychrometric

diagrams

e  Pressure enthalpy
diagrams

e  Pressure temperature
charts

e Gas laws

e  Working of flow
control equipment

Circumstantial

knowledge:

Detailed knowledge
about:

e Working parameters
of different
refrigerants

e Electrical controls
applied in
refrigeration systems

Number
of
Periods
per Unit

338




Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
e Mechanical and
electrical installation
requirement
e Building safety
regulations
e Environmental
regulations on
greenhouse gases
e Imperial and Sl units
e  Mathematical
calculation
(c) Brainstorm: Select proper | A set of working Knowledge Evidence: The following tools,
Installing . tools and documents . equipment and safety
evaporator tc(;)uc;g?i:;ﬁ zggﬁms materials prepared Detailed knowledge of: | gear are to be
student should explain uring tapes
Demonstration: sketches how to: ¢ Drawing board
Produce e T-square
Demonstrate to the working e Size acold room e  Pencils, eraser
students on how drawings e Calculate and sharpener
Install evaporator Take refrigeration load e Setsquares and
unit and to handle measurement Principles: The student protractors
tools and of existing should explain the
equipment structure principles of:
Practical work: igﬂ?f:d *  Cooling of different
Organise the components types of refrigerants
students into Determine e Primary and

manageable groups

refrigerant
load

secondary
refrigeration
e Heat transfer

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title - s . Training
; . ements uggeste Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods Assessment
D) Assessment

Install evaporator Clean Theories: The student

unit workplace should explain:
and tools .
Store tools e Psychrometric
and diagrams
equipment e  Pressure enthalpy

diagrams

Pressure temperature
charts

Gas laws

Working of flow
control equipment

Circumstantial
knowledge:

Detailed knowledge
about:

Working parameters
of different
refrigerants
Electrical controls
applied in
refrigeration systems
Mechanical and
electrical installation
requirement
Building safety
regulations
Environmental
regulations on
greenhouse gases

Number
of
Periods
per Unit

340




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Con(qua}(lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
P Competence | Activities) Learning Methods Assessment
D) Assessment
e Imperial and Sl units
e  Mathematical
calculation
(d) Brainstorm: Select proper | A set of working Knowledge Evidence: The following tools,
Construct . tools and documents . equipment and safety
ing Gmde_ the students materials prepared Detailed knowledge of: gear are to be
refrigeran to define Construct Produce conforms to set ) available:
tplpg -1 working standards student should explain e Measuring tapes
t circuit :
circul Demonstration: sketches how to: e Drawing board
) Produce e T-square
Demonstrate to the working e Size acold room e Pencils, eraser
students on how drawings e Calculate and sharpener
Construct Take refrigeration load e Setsquares and
refrigerant pipe measurement Principles: The student protractors
circuit and to of existing should explain the
handle tools and structure principles of:
equipment Choose . )
quip required e Cooling of d_|fferent
Practical work: components 'InyF_JeS of ref(;lgerants
) o rimary an
tudents into 9 i i
S pipe size refrigeration
manageable groups Clean e  Heat transfer
Construct workplace Theories: The student
refrigerant pipe P should explain:
circuit and tools :
St(()jre tools ¢  Psychrometric
and diagrams
equipment e Pressure enthalpy
diagrams

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title o . y Training
. » ements uggeste Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment
e  Pressure temperature
charts
e Gaslaws
e  Working of flow
control equipment
Circumstantial
knowledge:
Detailed knowledge
about:
e  Working parameters
of different
refrigerants
e Electrical controls
applied in
refrigeration systems
e Mechanical and
electrical installation
requirement
e Building safety
regulations
e Environmental
regulations on
greenhouse gases
e Imperial and Sl units
e Mathematical
calculation
(f) Inst | Brainstorm: e  Select proper | A set of working Knowledge Evidence: The following tools,
allin . tools and documents . equipment and safet
elect?ic Gwde_ the students materials prepared Detailed knowledge of: ggarpare to be Y
al to define Install available:

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
C on(qp tence) (Specific (Learning Teaching and B Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment
wiring | electrical wiring Produce conforms to set Method used: The e  Measuring tapes
circuit | circuit working standards student should explain e Psychrometric
Demonstration: sketches how to: charts
Produce . e  Pressure enthalpy
sljtsgqe?]rt]:tcr)?\t?};c\)/vthe working * Sizeacold room chart for different
nstall electrical drawings ° S(:eilr(i:gelz?;?ion oad refrigerants
. A Take . Drawing board
wiring circuit and measurement Principles: The student * g
. e T-square
to handle tools and of existin should explain the -
equipment g principles of: o Pencils, eraser
structure and sharpener
Practical work: Chogse e Cooling of different e Setsquares and
_ required types of refrigerants protractors
Orgamse_the components e Primary and
students into Select secondary
manageable groups refrigerant refrigeration
Install electrical pipe size
wiring circuit cl o Heattransfer
ean Theories: The students
workplace should explain:
and tools
Store tools e  Psychrometric
and diagrams
equipment e  Pressure enthalpy
diagrams
e Pressure temperature
charts
e Gas laws

e  Working of flow
control equipment

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Circumstantial
knowledge:

Detailed knowledge
about:

e  Working parameters
of different
refrigerants

e Electrical controls
applied in
refrigeration systems

e Mechanical and
electrical installation
requirement

e Building safety
regulations

e Environmental
regulations on
greenhouse gases

e Imperial and Sl units

e Mathematical
calculation

(f) Charging
with
refrigerant
and
commission
the system

Brainstorm:

Guide the students
to define Charge
with refrigerant
and commission
the system
Demonstration:

Select proper
tools and
materials
Produce
working
drawings
Take
measurement

A set of working
documents
prepared
conforms to set
standards

Knowledge Evidence:
Detailed knowledge of:

Method used: The
student should explain
how to:

e Commission the
system

The following tools,

equipment and safety

gear are to be

available:

e  Measuring tapes

e  Psychrometric
charts

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment

Demonstrate to the of existing e Calculate e  Pressure enthalpy
students on how structure refrigeration load chart for different
Charge with Choose Principles: The student refrigerants
refrigerant and required should explain the e Drawing board
commission the components principles of: e T-square
system and to Determine e  Pencils, eraser

handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
Charge with
refrigerant and
commission the
system

refrigerant
load
Choose
correct
refrigerant
type to meet
operating
conditions
Clean
workplace
and tools
Store tools
and
equipment

e Cooling of different
types of refrigerants

e Primary and
secondary
refrigeration

e  Heat transfer

Theories: The student

should explain:

e  Psychrometric

diagrams

e  Pressure enthalpy
diagrams

e  Pressure temperature
charts

o Gaslaws

e  Working of flow
control equipment

Circumstantial

knowledge:

Detailed knowledge
about:

and sharpener
e Setsquares and
protractors

Number
of
Periods
per Unit
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Module Title

Unit Title

Assessment Criteria

Training

(Main . Cllrens SUFESIe Knowledge assessment Requirements/ Nuz}ber
Competence) (Specific (Learning Teaching and Process Product/Services Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
e  Working parameters
of different
refrigerants
e  Electrical controls
applied in
refrigeration systems
e Mechanical and
electrical installation
requirement
e Building safety
regulations
e Environmental
regulations on
greenhouse gases
e Imperial and SI units
e  Mathematical
calculation
15 (a)Designin | Brainstorm: The students Designed and Knowledge Evidence: The following tools,
Designing g and draw ) should be able made liquid . . equipment and safety
and make schematic Guide the students | {4 coolers conform Detailed knowledge of: | gear are to be
liquid diagram to gedflne Design to the technical Method used: The available: _
coolers and draw o Select specifications and | o 4ent should exolain e Computer with
schematic dlggram materials, aesthetic how to: P CAD software
Demonstration: tool_s and appearance ' e  Measuring tapes 90
Demonstrate to the ngprge: t.l q e Make different kind e  Psychrometric
stud_ents on how * dr?v\:/\?n;:r:g of c?oler: charts
Design and draw assembly e Apply safety e Pressure enthalpy
schematic diagram drawings measures chart for different
and to handle tools | | refrigerants
and equipment electrical e Drawing board
e T-square
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Module Title

Assessment Criteria

Unit Title Training Number
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
( (Specific (Learning Teaching and Product/Services g Suggested Resources ;
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t uni
5) ssessmen Assessment per Unit
Practical work: wiring Principles: The student e Pencils, eraser
. circuits should explain the and sharpener
?r%amtse_trge Clean principles of: e  Setsquares and
stucents nto workplace, protractors
manageable groups tools and e Heat transfer and
Design and draw equipment exchange
schematic diagram Store tools e Design
and characteristics/param
equipment eters
Commission Theories: The student
the system should explain:
performance e The functional of

components
o Refrigeration cycle
e Heat load
estimation/calculation
S

Circumstantial
knowledge:
Detailed knowledge
about:

e Safe handling of
tools, equipment and
machines

e  Environmental
regulations
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Module Title Unit Title Assessment Criteria Training
] Elements Suggested Requirements/
Main e - . .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | "nowledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
s) SSESSmen Assessment
(b) Makin | Brainstorm: The students Designed and Knowledge Evidence: The following tools,
g juice . should be able made liquid . equipment and safety
cooler | Guide the students | o- coolers conform Detailed knowledge of: gear are to be
bod to define Making to the technical ) available:
’ Juice cooler body | e Select specifications and Method used: The o Oxy-acetyl
ion- - ; student should explain y-acetylene
tools and :
Demonstrate to the equioment appearance _ _ e Electro-
students on how quip . e Make different kind mechanical tool
S e Draw detailed ;
Making juice drawi p of coolers kit
cooler body and to a:(\elvnlwrtl)gl] an o Apply safety e  Shearing machine
handle tools and drawi y measures e Vacuum pump
equipment rawings Principles: The student e Manifold gauge
_ * Draw should explain the e Megger
Practical work: s\l?g:écm principles of: e Clamp on meter
Organise the circuits (c) Heat transfer and e Leak detector
students into e Prepare the exchange ¢ Bending machine
manageable groups system main (d) Design e Drilling machine
Making juice body characteristics/para | ®  Multimeter -
cooler body structures of meters e Computer with
the liquid Theories: The student CAD software
coolers should explain: e Poprivetgun
e Mount the e Soldering gun
refrigerating e The functional of o Tape measure
compound in components e Thermometer
the case * Refrigerationcycle |, Resistance
e Makea e Heatload _ welding machine
reg_igeratl)tirég gstlmatlon/calculatlon e Spray painting
cabinet body . . compressor
anq cooling Circumstantial o Safety gears
coil facilities

knowledge:

Number
of
Periods
per Unit

348




Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested

Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Perform
wiring
circuits for
both heating
and cooling
Perform
spray
painting
Charge with
refrigerant
R134a
Apply safety
gears

Clean
workplace,
tools and
equipment
Store tools
and
equipment
Commission
the system
performance

Detailed knowledge
about:

e Safe handling of
tools, equipment and
machines

e Environmental
regulations

(b) Installin
g
refriger
ant pipe
circuit

Brainstorm:

Guide the students
to define Install
refrigerant pipe

The students
should be able

to:

Select
materials,

Designed and
made liquid
coolers conform
to the technical
specifications and

Knowledge Evidence:
Detailed knowledge of:

Method used: The
student should explain
how to:

The following tools,

equipment and safety

gear are to be

available:

e  Oxy-acetylene
plant

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
Con(wpetence) (Specific (LEEing UBEEAITg e Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
D) Assessment
circuit tools and aesthetic e Make different kind e Electro-
Demonstration: equipment appearance of coolers mechanical tool
Draw detailed e Apply safety kit
EE?OTStrat%to the drawing and measures e Shearing machine
fnlét:Irl] rse?rri] e?;\:lt assembly Principles: The student e Bending machine
pipe circuitgand to drawings should explain the e Drilling machine
Dra inciples of: i
handle tools and elec\gical principies o ° ;o:)drl\{et gun
equipment wiring (c) Heat transfer and * >oldering gun
e exchange e Tape measure
Practical work: circuits : e Resistance
Prepare the (d) Design Idi hi
Organise the system main characteristics/param welding machine
students into body eters *  Spray painting
manageable groups structures of Theories: The student compressor
Install refrigerant the liquid should explain: . fsafﬁ%/i gears
pipe circuit coolers : acilities
Mount th e The functional of
ount the
- ‘ components
refrlgerat:jn_g e Refrigeration cycle
fﬁéncgzgn In e Heat load
Mak estimation/calculation
ake a S

refrigerating
cabinet body
and cooling
coil

Perform
wiring
circuits for
both heating
and cooling

Circumstantial
knowledge:
Detailed knowledge
about:

e Safe handling of
tools, equipment and
machines

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
e Perform e Environmental
spray regulations
painting
o Apply safety
gears
e Clean
workplace,
tools and
equipment
e  Store tools
and
equipment
e Commission
the system
performance
(c) Installing | Brainstorm: The students Designed and Knowledge Evidence: The following tools,
electrical ) should be able made liquid . equipment and safety
wiring tGuc;d?' thel Stl:dl‘i”ts to: coolers conform | Detailed knowledge of: | gear are to be
I o define Insta ; ; .
cireults electrical wiring e Select ;‘;ézﬁcfggg&gnd Method used: The zilvallgt))(le_.acet lene
circuits materials, oocthetic student. should explain pla)rqt Yy
Demonstration: tools and appearance how to: e Electro-
equipment ke different kind mechanical tool
Demonstrate to the Draw detailed o Make !
students on how * drawing and of coolers kit )
Install electrical assembly e Apply safety e Shearing machine
wiring circuits and drawings _ Measures . Be_nd_lng mach_lne
to handle toolsand | | - Principles: The student *  Drilling machine
equipment olectrical should explain the e  Computer with

principles of:

CAD software

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
s) ssessmen Assessment per Unit
Practical work: wiring (d) Heat transferand | e  Pop rivet gun
o ice th circuits exchange e Soldering gun
r%amse_t ¢ Prepare the (e) Design o  Tape measure
students into system main characteristics/pa | ¢  Thermometer
manageable groups bod rameters .
Install electrical y : * Resistance
o A structures of Theories: The student welding machine
wiring circuits the :iquid should explain: o Spray painting
coolers
e Perform e  The functional of compressor
wiring components o Safety gears
circuits for e Refrigeration cycle facilities
both heating * Heatload _
and cooling estimation/calculation
e Apply safet S
gegesy Y Circumstantial
e Clean knowledge:
workplace Detailed knowledge
tools and about: _
equipment e Safe handling of
e Store tools tools, equipment and
and machines
equipment e Environmental
e Commission regulations
the system
performance
(d) Brainstorm: The students Designed and Knowledge Evidence: The following tools,
Charging . should be able made liquid . _ equipment and safety
and Gmde_ the students | - coolers conform Detailed knowledge of: gear are to be
commission | to define Charge to the technical available:
the system | @nd commission specifications and
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
the system Select aesthetic Method used: The e  Oxy-acetylene
Demonstration: materials, appearance student should explain plant
tools and how to: e Electro-
Demonstrate to the equipment ) ) mechanical tool
students on how Apply safety e Make different kind kit
g:rzrrgr:]]?szinodn the gears fpi)‘;;':;:ety L g mechine
Clean ¢ Vacuum pum
system and to workplace measures to ensure : Manifoldp aupe
handle tools and tools and performance e Megger o
equipment equipment Principles: The student Clagwgp on meter
. hould explain th ¢
Practical work: Store tools f)ric:::i(:)lizspo?' the e  Leak detector
Oraanise it and ' e Bending machine
rganise the equnpmen_t (f) Heattransferand | ¢  Drilling machine
students into Commission h i
exchange e  Multimeter
manageable groups the system (9) Design e Computer with
Charge and performance characteristics/pa CAD software
commission the rameters i
system ) e Pop rivet gun
Theories: The student e Soldering gun
should explain: o Tape measure
e  The functional of e Thermometer
e Resistance

components
e Refrigeration cycle
e Heat load
estimation/calculation
S
Circumstantial
knowledge:
Detailed knowledge
about:

welding machine
e  Spray painting
compressor
e  Safety gears
facilities

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) | Learning Methods .
) g Assessment er Unit
D) Assessment p
e Safe handling of
tools, equipment and
machines
e Environmental
regulations
2.0 Maintaining | 2.1 €)] Brainstorm: Select tools Demonstrate the Knowledge Evidence: The following tools,
industrial air Servicing Servicing . and ability of identify . _ equipment and safety
conditioning and | cold rooms | cooling tG“(;d]f_ the stuIQents equipment fault of cooling Detailed knowledge of: | gear are to be
refrigeration cabinet 0 detine cooling Perform cabinet and ) available:
syste?ms cabinet and their die (r)] ti service cooling Method used: The e Electro
lication agnostic A student should explain .
app trouble cabinet in cold how to: mechanical tool
Demonstration: shooting rooms conforms kit
Check drive | to technical e Interpret pressure and | ¢  Oxy-acetylene
Demonstrate to the system specifications temperature welding set
students on how to Clean relationship e  Bristle brush
ser\{ice cooling evaporator e Connect electrical e New waste cotton
cabinet and to Inspect door circuits e  Pressure cleaner 12
hanfﬂe tools and sealing Principles: The student e Refrigerant
equipment Insulate should explain the leakage detector
. i rinciples of:
Practical work: :Sgi'r?erant princip e Power supply
_ 9 (h) Heat transfer e Water container
Organise the Determine e Cold room warm

students into
manageable groups
to service cooling
cabinet in cold
room

refrigerant
level
Perform
pump down
Clean
workplace
and tools

(i) Evaporation
condensers
Theories: The student
should explain:

e  Super heat
e  Sub-cooling

garments
e Gauge manifold
e Digital
thermometer

e  Pressure cleaner
¢ Analog/digital
multimeter
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods Y — Ui
5) Assessment e fedal
Store tools and e Compression e Gloves
equipment refrigeration cycle e Eye protection
Circumstantial gears
knowledge: e  Safety boot
. overall
Detailed knowledge
about:
Service cooling cabinet
Safe handling of working
tools
(b) Brainstorm: Select tools Demonstrate the Knowledge Evidence: The following tools,
Servicing . and ability of identify . _ equipment and safety
compressor | Guide the students equipment fault of Detailed knowledge of: | gear are to be
to define Perform compressor and Method used: The available:
compressor and diagnostic Service tudent should explai e Electro
their application ; student should explain :
trouble compressor in how to: mechanical tool
Demonstration: shooting cold rooms _ kit
Check drive confo_rms to e  Measure electrical e  Oxy-acetylene
Demonstrate to the system technical and pressure welding set
students on how to Check oil specifications quantities e Bristle brush
Service compressor level in the e Interpret pressure and | ¢  Refrigerant
and to handle tools engine and temperature leakage detector
and equipment compressor relationship e Power supply
Practical work: Insqlate Connect electrical e Water container
refrigerant circults e Cold room warm
Organise the tubing e Charge the system garments

students into
manageable groups

with refrigerant

e Gauge manifold
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(wpetence) (Specific (LEEing UBEEAITg e Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment
to Service Determine Principles: The student e Digital
compressor in cold refrigerant should explain the thermometer
room level principles of: e Analog/digital
Perform . multimeter
pump down () Heat tran_sfer e Gloves
(k) Evaporation .
Charge d e Eye protection
refrigerant _condensers gears
Clean Theories: The student Safety boot
hould explain: *
workplace should expla e overall
and tools e Super heat
Store tools and e  Sub-cooling
equipment e Compression
refrigeration cycle
Circumstantial
knowledge:
Detailed knowledge
about:
Safe handling of working
tools
(c) Brainstorm: Select tools Demonstrate the Knowledge Evidence: The following tools,
Servicing ) and ability of identify . _ equipment and safety
cooling tGuc;d: the stuIQents equipment fault of cooling Detailed knowledge of: | gear are to be
tower 0 Getine cooling Perform tower and Service : available:
tower and their _ ) i . Method used: The
.o diagnostic cooling towerin | o ,dent should explain e Electro
application trouble cold rooms how to: mechanical tool
Demonstration: shooting conforms to . kit
Check drive | technical o Measure electrical o  Oxy-acetylene
Demonstrate to the system specifications and pressure welding set

students on how to

quantities

e  Bristle brush

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : . q
( (Specific (Learning Teaching and Product/Services | nawledge assessment Suggested Resources
Competence) C A - Process
ompetence | Activities) Learning Methods A t
s) SN (] Assessment
Service cooling Perform e Interpret pressure and | ¢  Refrigerant
tower and to handle service in temperature leakage detector
tools and electrical and relationship e  Power supply
equipment mechanical e Connect electrical e  Water container
_ _ part circuits e Cold room warm
Practical work: Clean tank e  Charge the system garments
Organise the and add with refrigerant e Gauge manifold
students into treated water Principles: The student e Digital
manageable groups Clean should explain the thermometer
to Service cooling condensing principles of: e Pressure cleaner
i unit
tower in cold room Determine () Heat tran_sfer : Elc;vers,OteCtion
water level (m) Evaporation yep
Clean condensers gears
Theories: The student * Safety boot
workplace should explain: e overall
and tools plain:

Store tools and
equipment

e  Super heat

e  Sub-cooling

e Compression
refrigeration cycle

Circumstantial

knowledge:

Detailed knowledge
about:

e Plumbing

e  Operating internal
combustion engines

e  Sheet metal work

e Fitter mechanic work

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Assessment
S) Assessment
(d) Brainstorm: e Select tools Demonstrate the Knowledge Evidence: This element can be
Servicing . and ability of identify . _ achieved at a
electrical tG“(;d?_ the ?tu?"j”ti equipment fault of electrical | Detailed knowledge of: | \yorkplace or training
system 0 detine electrica Perform system and . institution
- diagnostic Service electrical 1 sy dent should explain ;
application trouble system in cold How to: The_ following tools,
. hooti rooms conforms ' equipment and safety
Demonstration: shooting _ gear are to be
e Perform to technical e Measure electrical ilable:
Demonstrate to the electrical specifications quantities aval EI &
students on how to checks e Interpret pressure and | ° ecrt]ro -l tool
Service electrical e Clean temperature rk'?fc anical too
system and to workplace relationship OI wl
handle tools and and tools e  Connect electrical * xzj—_ace Y tene
equipment Store tools and circuits we :n%se h
equipment e Charge the system * Bristle brus

Practical work:

Organise the
students into
manageable groups
to Service
electrical system in
cold room

with refrigerant
Principles: The student
should explain the
principles of:

e Service electrical
system
(n) Heat transfer
(o) Evaporation
condensers
Theories: The student
should explain:

Circumstantial
knowledge:

e Refrigerant
leakage detector

e  Power supply

e Eye protection
gears

e Water container

e Cold room warm

garments
e Gauge manifold
e Digital
thermometer
e Analog/digital
multimeter
e Gloves
(electrical)

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Assessment
D) Assessment
Detailed knowledge e Eye protection
about: gears
. e  Safety boot
° Plumbl_ng _ overall
e  Operating internal
combustion engines
e  Sheet metal work
e  Fitter mechanic work
(e) Servicing | Brainstorm: Select tools Demonstrate the Knowledge Evidence: This element can be
refrigeran . and ability of identify . _ achieved at a
t pipes tGuc;d?_ the students equipment fault of Detailed knowledge of: workplace or training
O e Ine . - . - - .
refrigerant pines P_erform_ refrlgerat_lon PIPES | Method used: The Institution
gerant pip diagnostic and Service ; .
and their : ; student should explain The following tools
their trouble refrigerant pipes | | o\ to: : 9 ,
application shooting in cold rooms ' equipment and safety
Demonstration: Check drive | conforms to e Interpret pressure and g\e/ZirIZtr)?et'o be
system technical temperature oo
Demonstrate to the Insulate specifications relationship e E ecrt]ro ool
students on how to refrigerant Principles: The student Eec anical too
Service refrigerant tubing should explain the It
pipes and to handle Determine principles of: »  Oxy-acetylene
tools and refrigerant We_ldlng set
equipment level (p) Heat transfer e Bristle brush
_ Perform (q) Service e Refrigerant
Practical work: oump down refrigerant piping leakage detector
_ circuit e Power supply
Organise the Clean P ;
stu%ents into workplace Theories: The student e Water container
P should explain: e Cold room warm
manageable groups and tools

to Service

e  Super heat

garments

o New waste cotton

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment
refrigerant pipes in | Store tools and e  Sub-cooling e Binding tape
cold room equipment Circumstantial e  Gauge manifold
knowledge: e Gloves
Detailed knowledge *  Eye protection
about: gears
e  Safety boot
e Plumbing e overall
e  Operating internal
combustion engines
e  Sheet metal work
e  Fitter mechanic work
f) Servicing | Brainstorm: e  Select tools Demonstrate the Knowledge Evidence: The following tools,
evaporator . and ability of identify . equipment and safety
Guide the students equipment fault of evaporator | Detailed knowledge of: | gear are to be
to define e Perform and Service Method used: The available:
evaporator and diagnostic evaporator in cold ; - e Electro
their application ; student should explain .
trouble rooms conforms how to: mechamcal tool
Demonstration: shooting to technical kit
e Perform specifications e Measure pressure e  Oxy-acetylene
Demonstrate to the electrical quantities welding set
students on how to checks e Interpret pressure and | e  Bristle brush
Service evaporator | ¢  Clean temperature e Refrigerant
and to handle tools evaporator relationship leakage detector
and equipment e Inspect door Principles: The student Power supply
. ) sealing should explain the Eye protection
Practical work: e Check oil principles of: gears
Organise the level in the Heat transf e Water container
students into engine and * eat transter e Cold room warm
manageable groups compressor *  Evaporator garments

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pe:JiIst
ompetence | Activities) Learning Methods Assessment ;
D) Assessment per Unit
to Service Clean Theories: The student e  Gauge manifold
evaporator in cold condensing should explain: e Digital
room unit thermometer
Insulate °. Type of evaporator e  Pressure cleaner
refrigerant Clrcumstaf]tlal e Gloves
tubing knowledge: e Eye protection
Determine Detailed knowledge gears
refrigerant about: e Safety boot
level ) e overall
Perform Safe handling of
pump down evaporator and working
Charge tools
refrigerant
Clean
workplace
and tools
Store tools
and
equipment
2.2 @) Brainstorm: Select proper | Demonstrate the Knowledge Evidence: The following tools, 22
Servicing Servicing . tools and ability of identify . equipment and safety
chillers water Guide the students equipment fault of Service Detailed knowledge of: | gear are to be
supply to delflne V\t/ater J Perform water supply Method used: The available:
system Ssupply systém an trouble system and tudent should exolai e Electro-
their application . Servi ter student shoula explain hanical
shooting in a ervice wa how to: mechanica
Demonstration: logical supply system in toolbox
sequence chiller conforms | o Regulate freezing e  Oxy-acetylene
Demonstrate to the Measure to technical temperature of welding set
students on how to water specifications secondary refrigerant | o  Manifold gauge
Service water pressure e Measure e Plumbing tools

supply system and

weights/volumes

e Hard brush
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Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | "nowledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods A t Uni
s) ssessmen Assessment per Unit
to handle tools and temperature Principles: The student e  Water pail
equipment quantities should explain principle e Leak detector
Purge the of:
Practical work: tg * Handgloves
system e Safety boots
. e Heat transfer
Organise the Perform «  Change of state of o Overall
students into pluT(blng mattegr] » Safety goggles
works
manage:able groups Theories: The student
to Service water Clean tools should explain:
supply system in equipment '
chillers Sygrk ace e refrigerant
Storeqcools * Super heating
e Classification of
Primary and
secondary
refrigerants
Circumstantial
knowledge:
Detailed knowledge
of about:
e Safe handling of
primary and
secondary
refrigerants
Environmental regulations
(b) Brainstorm: Demonstrate the Knowledge Evidence: The following tools
Servicing ability of identify and equipment:

Guide the students
to define cooling

fault of cooling
tower and Service

Detailed knowledge of:
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
D) Assessment
cooling tower and their Select proper | cooling tower in Method used: The e Electro-
tower application tools and chiller conforms student should explain mechanical
. equipment to technical how to: toolbox
Demonstration: Perform specifications o«  Oxy-acetylene
Demonstrate to the trouble *  Regulate water floor welding set
students on how to shooting in a into cooling tower e Manifold gauge
Service cooling logical * Me.aShLin/e aTount e Plumbing tools
tower and to handle sequence | WEIGISVOIIMES e Water pail
to0ls and Identify Principles: The student e Hard brush

equipment
Practical work:

Organise the
students into
manageable groups
to Service cooling
tower in chillers

refrigerants
used
Measure
water
pressure and
temperature
quantities
Perform
plumbing
works
Clean tools
equipment
and
workplace
Store tools

should explain principle

of:

Heat transfer
Change of state of
matter

Theories: The student
should explain:

Primary and
secondary
refrigeration cycles
Super heating
Classification of
refrigerants

Circumstantial

knowledge:

Detailed knowledge

of about:

e Safety goggles
Hand gloves
Leak detector
Safety boots
Overall

Water pail

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
el (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources
Competence) N - Process
Competence | Activities) Learning Methods A t
S) astliial Assessment
e Safe handling of
refrigerants
Environmental regulations
(c) Brainstorm: The students Demonstrate the Knowledge Evidence: The following tools,
Servicing . should be able ability of identify . . equipment and safety
fan coil unit | Guide the students | ¢, fault of fan coil Detailed knowledge of: | gear are to be

to define fan coil
unit and their
application

Demonstration:

Demonstrate to the
students on how to
servicing fan coil
unit system and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Service fan coil
unit in chillers

e  Select proper
tools and
equipment

e Perform
trouble
shooting in a
logical
sequence

e Identify fan
coil unit

e Measure air
floor,
electrical and
temperature
quantities

e Clean tools
equipment
and
workplace

e Store tools

unit and Service
fan coil unitin
chiller conforms
to technical
specifications

Method used: The
student should explain
how to:

Principles: The student
should explain principle
of:

e Heat transfer
Theories: The student
should explain:

o Different types of fan
coil unit

e Classification of
refrigerants

Circumstantial

knowledge:
Detailed knowledge
of about:

e Safe handling of fan
coil unit

available:

Electro-
mechanical
toolbox
Oxy-acetylene
welding set
Manifold gauge
Plumbing tools
Hard brush
Safety goggles
Hand gloves
Leak detector
Multimeter
Safety boots
Overall

Water pail

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - . .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods A t
S) astliial Assessment
Environmental regulations
(d) Brainstorm: The students Demonstrate the Knowledge Evidence: The following tools,
Servicing/re i should be able ability of identify . . equipment and safety
placing Guide the students | - fault of refrigerant Detailed knowledge of: gear are to be

refrigerant
control units

to define
refrigerant control
units and their
application

Demonstration:

Demonstrate to the
students on how to
Service refrigerant
control units and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Service
refrigerant control
units in chillers

e  Select proper
tools and
equipment

e Perform
trouble
shooting in a
logical
sequence

e ldentify
refrigerants
used

e Measure
pressure
quantities

e Purge the
system

o Select
refrigerant

e Perform
brazing

e Clean tools
equipment
and
workplace

e Store tools

control units and
Service refrigerant
control units in
chiller conforms
to technical
specifications

Method used: The
student should explain
how to:

e Replace refrigerant
control unit Measure
pressure of
refrigerant control
unit

Principles: The student

should explain principle

of:

e Heat transfer

e Change of state of
matter

Theories: The student

should explain:

e Types of refrigerant
control unit

e Classification of
refrigerants

Circumstantial

knowledge:

available:

e Electro-
mechanical
toolbox

e  Oxy-acetylene

welding set

Leak detector

Manifold gauge

Safety goggles

Hand gloves

Safety boots
Overall

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main s - : of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competence) A - Process Periods
Competence | Activities) Learning Methods ;
s) Assessment Assessment per Unit
Detailed knowledge
of about:
e Safe handling of
refrigerants
Environmental regulations
(e) Servici | Brainstorm: The students Demonstrate the Knowledge Evidence: The following tools,
ng/cha . should be able ability of identify . _ equipment and safety
rging tGudId;}' the students | .- properties of Detailed knowledge of: gear are to be
with 0 detine refrigerant and available:
. i h Method used: The
refrige | Service/Charge Selectproper | charge refrigerant student should exolain e Electro-
rant | With refrigerant tools and in chiller how to- P mechanical
and their equipment conforms to owto: toolbox
application e Perform technical e Identify freezing e  Oxy-acetylene
Demonstration: trhoubtl_e _ specifications point of different welding set
shooting In a refrigerant Measure e Manifold gauge
Demonstrate to the logical amount of refrigerant | e  Refrigerant
students on how to sequence gas identifies
Service/Charge e Identify Principles: The student e  Recovery unit
with refrigerant refrigerants should explain principle e Recovery
and to handle tools used of: cylinder
and equipment e Measure
. pressure e Heat transfer * aafe(tjy ?oggles
Practical work: electrical and e Change of state of * ank dg oves
Oroanice the temperature matter e Leak detector
ganise quantities Theories: The student *  Safety boots
students into g e Overall
e Purge the should explain: )
manageable groups system e  Water pail
to Service/Charge e [Refrigerant . Meth(.)(zis o-f charging
e Perform o Classification of
brazing refrigerants
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pe:JiIst
ompetence | Activities) Learning Methods Assessment ;
D) Assessment per Unit
with refrigerant in Perform Circumstantial
chillers \pl)vlg:r(gmg knowledge:
Clean tools Detailed knowledge
equipment
and of about:
workplace )
Store tools e Safe handling of
refrigerants
Environmental regulations
2.3 @) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Servicing Servicing . and temperature and . equipment and safety
central air electrical Guide the students equipment pressure conform | Detailed knowledge of: | gear are to be
conditioners | circuit g?e‘if:i'g:l i?rrgdgte Perform to specified Method used: The available:
and their diagnostic ratings student should explain * Electro.
o trouble how to: mechanical
application shooting toolbox
Demonstration: Check control * Measuring electric e Bristle brush
equipment quantities e Hand blower
Demonstrate to the performance e Connect electric e  Power supply
students on how to Clean and circuits e Flash light 23
Service electrical tight *  Apply different o Inspection lamp
circuit and to electrical methods of servicing | ¢  Soft brush
handle tools and components electrical circuit e  Gloves
equipment Clean methods «  Safety boot
Practical work: workplace e ldentify control e Dust mask
and tools symbols e overall
Organise the Store tools Principles: The student
students into and should explain the
manageable groups equipment principles of:

to Service
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Module Title

Assessment Criteria

Unit Title - . s - Training / Number
; . ements uggeste Requirements
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
ompetence | Activities) Learning Methods Assessment ;
s) Assessment per Unit
electrical circuit in (r) Heat exchange
central air (s) Application of
conditioners various electrical
circuit
Theories: The student
should explain:
e Various forms of
maintenance planning
e Function and
application of
electrical circuits
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
power tools
Safety regulations
(b) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Servicing _ and temperature and . equipment and safety
compressor tG“éd?_ theSstud_ents equipment pressure conform | Detailed knowledge of: | gear are to be
compressorang. |+ Ferom. | 0specifid | wotnog e The | dvalabler
their application N lagnostic student should explain _
rouble how to: mechanical
Demonstration: shooting toolbox
Check control e Measuring electric, e  Bristle brush
Demonstrate to the equipment pressure and e Water container
students on how to performance temperature e Hand blower
Service compressor guantities e  Pressure cleaner
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
P Competence | Activities) Learning Methods Assessment
D) Assessment
and to handle tools Clean and e Connect electric e  Power supply
and equipment adjust circuits o Refrigerant leak
. ] mounting e Apply different detector
Practical work: rubber leakage detection e Flash light
Organise the Check O|| methOdS ° AII" bIOWer
students into levels or add e Identify control e Inspection lamp
manageable groups oil to ~ symbols e Dust mask
to Service required level Principles: The student e Soft brush
compressor in Check should explain the ° Gloves
central air refrigerant principles of: o Safety boot
iti levels and
conditioners il (t) Compressor e overall
correct level working
where (u) Application of
necessary various types of
Clean air conditioning
workplace __compressor
and tools Theories: The student
Store tools should explain:
and e Various forms of
equipment

maintenance planning

e Basic heat transfer

e Function and
application of
compressor

e Various types of
compressors used in
central air-cooling
system

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Assessment
S) Assessment
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
compressor
e Environmental
regulations
Safety regulations
(c) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Servicing . and temperature and . . equipment and safety
air handling tGuc;d?' thesstud_ents equipment pressure conform | Detailed knowledge of: | gear are 1o be
; o define Service ie ; .
unit air handling unit P_erform_ to §pe0|f|ed Method used: The available:
and their diagnostic ratings student should explain e Electro
licati trouble how to: mechanical
application shooting toolbox
Demonstration: Check control e Measuring air floor in | e Bristle brush
equipment air handling unit e  Water container
Demonstrate to the performance e Apply different e Hand blower
studgnts on how to Clean and methods service air e  Pressure cleaner
Servu_:e aw - adjust blower handling unit e Power supply
handling unit and components e Identify control e  Dust mask
to handle tools and Inspect, clean symbols e  Soft brush
equipment or change air Principles: The student e Gloves
Practical work: filters _ should expla.ln the o Safety boot
Check air principles of: e overall
Organise the handling unit

students into
manageable groups

for function |

(v) Application of
various types of
air handling unit

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title - s . Training
; . ements uggeste Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
to Service air where Theories: The student
handling unit in necessary should explain:
central air Clean )
conditioners workplace o Varlous forms of _
and tools maintenance planning
Store tools e Function of air
and handling unit
equipment e Various types of air
handling unit as used
in central air-cooling
system
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of air
handling unit
e Consider
environmental
regulations
Safety regulations
(d) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Servicing . and temperature and . equipment and safety
condenser g“&g?i;:essggﬁizts equipment pressure conform | Detailed knowledge of: | gear are to be
condenser and their Z?;;?]:)Tti c :gt?regts: fied Method used: The fva”;:)elgro
application student should explain .
trouble how to: mechanical
Demonstration: shooting toolbox

Bristle brush
Water container

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Demonstrate to the
students on how to
Service condenser
and to handle tools
and equipment

Practical work:

Organise the
students into
manageable groups
to Service
condenser in
central air
conditioners

Check control
equipment
performance
Inspect
condenser
Perform
service
condenser
Check
condenser
coil and fins
and maintain
them
correctly
where
necessary
Clean
workplace
and tools
Store tools
and
equipment

Measuring pressure
and temperature
quantities

Apply different
leakage detection
methods

Identify condenser
function

Principles: The student
should explain the
principles of:

(w) Heat exchange

(x) Application of
various types of
condensers

Theories: The student
should explain:

Various forms of
maintenance planning
Basic heat transfer
Function and
application of
condenser

Various types of
condensers used in
central air-cooling
system

Circumstantial
knowledge:

e Hand blower

e  Vacuum cleaner

e Compressed air
hose

e Compressed air
supply

e  Power supply

e  Dust mask

e Refrigerant leak

detector

Flash light

Inspection lamp

Dust mask

Soft brush

Gloves

Safety boot

overall

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
P Competence | Activities) Learning Methods Assessment
S) Assessment
Detailed knowledge
about:
e Safe handling of
condenser
e Environmental
regulations
Safety regulations
(e) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Servicing . and temperature and . _ equipment and safety
air duct tG“(;d?_ thesstud_ents equipment pressure conform | Detailed knowledge of: | gear are to be
o define Service i ; .
it duct and their P.erform_ tot§pe0|f|ed Method used: The available:
application diagnostic ratings student should explain * Electro
trouble how to: mechanical
Demonstration: shooting o toolbox
Check control e  Measuring air floor e  Bristle brush
Demonstrate to the equipment rate e Water container
studgnts on how to performance e Apply differentways | e Hand blower
Service air duct Inspect air of leakage detection e Pressure cleaner
and to h_andle tools duct methods in air duct e Compressed air
and equipment components e Identify control hose
Practical work: Seal leaking . symbo_ls » Compressed air
ducts Principles: The student supply/ air
Organise the Perform should explain the blower
students into insulation of principles of: e  Power supply
manageable groups the duct I e  Dust mask
to Service air duct Check air ¢ Capr?gf:i;?pneggf air e  Air leak detector
in central air duct and I tion |
nt -Lan duct e Inspection lamp
maintain .
conditioners correct Theories: The student ¢ Dustmask
) hould explain: e  Soft brush
function should explain:

Number
of
Periods
per Unit

373




Module Title

Unit Title

Assessment Criteria

Training

Mai » Elements Suggested led Requirements/ Nun}ber
Con(1 am (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ¢
petence) Competence | Activities) Learning M Process Periods
g Methods A t ;
5) ssessmen Assessment per Unit
where e Various forms of e Gloves
necessary maintenance planning | e  Safety boot
Clean e Basic heat transfer e overall
workplace e Function and
and tools application of air duct
Store tools e  Various types of air
and duct as used in
equipment central air-cooling
system
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of air
duct
e Environmental
regulations
Safety regulations
2.4 @) Brainstorm: Identify types | A record of Knowledge Evidence: The following tools,
Repairing Repairing . of cold room | repairs carried out . equipment and safety
cold rooms | cooling Guide the students Select tools conforms to Detailed knowledge of: | gear are to be
cabinet to dle_flne Repair and technical Method used: The available:
cooling cabinet and equipment specifications ; e Oxy-acetylene
their application student should explain A 32
Carryout how to: welding set
Demonstration: diagnostic Electro-
troubleshooti e Select material mechanical
Demonstrate to the ng needed for cooling toolbox
students on how to Perform sheet cabinet e Manifold gauge
Repair cooling metal works e Hand shear
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
cabinet and to e Repair body e Perform pumping e Ladder
handle tools and work down e Safety goggles
equipment Principles: The student e Safety boots
. ] should explain the e Overall
Practical work: principles of heat transfer | o Rivet gun
Organise_the Theories: The student . l\/_lqllet hammer
students into should explain: e Silicon/ gasket
manageable groups maker
to Repair cooling e  Super heating and
cabinet in cold sub-cooling
rooms e Heat road calculation
Circumstantial
knowledge:
Detailed knowledge
about:
e Consider
environmental
regulation
e Safe handling of
working tools
(o) Brainstorm: e Identify types | A record of Knowledge Evidence: The following tools,
Repairing . of Cold room | repairs carried out . _ equipment and safety
compressor tGuC;d?_ theRstud_ents e Select tools conforms to Detailed knowledge of: gear are to be
0 GeTine Repair technical : available:
compressor and and o Method used: The ’
thei licati equipment specifications student should explain »  Oxy-acetylene
eir application e Carryout How to- welding set
Demonstration: diagnostic
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : . Knowledge assessment
Con(wpetence) (Specific (LEEing UBEEAITg e Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment
Demonstrate to the troubleshooti e  Perform refrigerant e  Electro-
students on how to ng pump down or mechanical
Repair compressor Perform recovery toolbox
and to handle tools pump down / e  Perform brazing e Mounting rubber
and equipment refrigerant Principles: The student ¢ Manifold gauge
. ] recovering should explain the e Multimeter
Practical work: Repair / principles of heat transfer | o  Digital clamp
Organise the replace . meter
students into compressor ;]Zeuciglii'pgﬁ.swdem e Ladder
manageable groups Change | e Hand puller
to Repair . refrigerant e Types of compressors | ¢ Compressor oil
compressor in cold used in cold room e Safety goggles
rooms e Working principle of | e  Safety boots
compressor e Overall
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of belt
driven equipment
e Environmental
regulation
Safe handling of working
(c) Brainstorm: Identify types | A record of Knowledge Evidence: The following tools,
Repairing . of cold room | repairs carried out . _ equipment and safety
cooling Gmde_ the stud_ents Select tools conforms to Detailed knowledge of: gear are to be
tower to define Repair and technical available:
cooling tower and equipment specifications e Oxy-acetylene
their application welding set

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
5) SN (] Assessment
Demonstration: Carryout Method used: The e  Electro-
diagnostic student should explain mechanical
Degwonstrat(; to the troubleshooti how to: toolbox
SF‘;U ents onl_ ow to ng _ e Vacuum pump
épair coofing Understandin e Perform Repair e  Manifold gauge
tower and to handle cooling tower :

g the Key A e  Multimeter
tools and Components Principles: The e Digital cl
equipment student should '9{' al clamp

) _ Inspect the explain the principles meter
Practical work: Eo;/ve.r related to Repair . ﬁaze(;fy goggles
xterior ; . adder
Organise the co_ollng tower Safetv boot
students into Clean the Theories: The student e oafety boots
manageable groups Easin and should explain: * Overall
; ; ump
:0 Repair c?glmg Check th o Advantage of
rch)\c/)vr?]rsm co W ;‘;r e repairing cool tower
e Types of cooling
Treatment
System ; tower ;
y ) Circumstantial

Examine knowledge:

Drift

Eliminators Detailed knowledge

and Fill about:

Material .

Check the e Consider

Fan System environmental

regulation

Inspect the Safe handling of working

Distribution

System

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
Con(wpet i) (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Assessment
D) Assessment
(d) Brainstorm: Identify types | A record of Knowledge Evidence: The following tools,
Repairing . of cold room | repairs carried out . equipment and safety
electrical fuo'ld]?. theRSt”d.e”ts Select tools | conforms to Detailed knowledge of: | gear are to be
o0 define Repair ; - }
system elecirical sys?tem and_ techr_1f|_cal _ Method used: The available:
and their equipment specifications student should explain *  Electro-
- Carryout h - mechanical
application : . ow to:
diagnostic toolbox
Demonstration: troubleshooti Repair electrical system e  Multimeter
ng Principles: The student e  Phase tester
Demonstrate to the Gather shrc;rL}fcljpeES.lainihseu en e Insulation tape
students on how to information ould exp ) «  Crimping tool
Repair electrical principles of Repair
P Understand lectrical e Cable lugs
system and to electrical system -
handl Is and the o Digital clamp
andle tools an malfunction Theories: The student meter
equipment Identify should explain: e Safety goggles
Practical work: which e Super heating and e Ladder
. parameters sub-cooling e  Safety boots
Organise the need to be X : e Overall
students into e Refrigeration cycle
evaluated . .
manageable groups ) Circumstantial
to Repair electrical Identify ;htﬁ knowledge:
system in cold source ot the .
rooms problem Detailed knowledge

Correct/repair
the
component
Verify the
repair

about:

e Consider
environmental
regulation

Safe handling of working

tools

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(quTennce) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods A t
S) astliial Assessment
Perform root
cause
analysis
(e) Brainstorm: Identify types | A record of Knowledge Evidence: The following tools,
Repairing . of cold room | repairs carried out . _ equipment and safety
refrigerant tGudId;}' the RStud_ents Select tools | conforms to Detailed knowledge of: | gear are to be
; o define Repair ; ; .
pipes refrigerant pFi)pes and_ techr_n_cal _ Method used: The available:

: equipment specifications student should explain Oxy-acetylene
and their elding set
application dC_arryout_ how to: \I,EVI tI ;

iagnostic o ectro-

Demonstration: troubleshooti Repair refrigerant pipes {ne(I:Qanical

ng Lo oolbox
Demonstrate to the Select type of Principles: e Vacuum pump
students on how to piping to be Repair refrigerant pipes | ®  Manifold gauge
R_epalr refrigerant used e  Multimeter
pipes and to handle Repair Theories: The student « Digital clamp
tools and refrigerant should explain: meter
equipment ipes in both

FO\[I)V and high e Refrigerant °  sSafety goggles
Practical work: side pipe concept e Ladder

Organise the

e  Types of refrigerant

e Flaring and
swaging tool kit

students into pipe in Cold rooms e Recovery
managegble groups Circumstantial cylinder
to Repair knowledge: e Recovery unit
refrigerant pipes in ) e Allen key set
cold rooms Detailed knowledge ¢ Weighing scale
about: " :
e Piecing plier
e Pinch of tools
e  Safety boots

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Congl:)ﬂea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) SESEEIEL Assessment
e Concept e Overall
environmental e Gloves
regulation
Safe handling working
tool
0] Brainstorm: Identify types | A record of Knowledge Evidence: The following tools,
Repairing . of cold room | repairs carried out . equipment and safety
evaporator g“&g?i;r;e students Selecttools | conforms to Detailed knowledge of: | gear are to be
technical . available:
evaporator and zggipment specifications Method Lsed: The e  Oxy-acetylene
their application Carr student. should explain welding set
yout how to: gse
Demonstration: diagnostic _ e Electro-
troubleshooti Repair evaporator mechanical
Demonstrate to the ng o toolbox
students on how to Perform Principles: The student | . \/ac,um pump
repair evaporator pump down Sh.OUI.d explain the. e Manifold gauge
and to handle tools Repair principles of Repair e Digital clamp
and equipment compressor evaporator meter
Practical work: Repair / Theories: The student e Safety goggles
replace should explain: e Ladder
Organise the evaporator e Safety boots
students into unit  Typesof evaporators | ,  oyerall
manageable groups Repair / used in Cold rooms
to repair evaporator replace o Refrigeration cycle
in cold rooms condenser Circumstantial
unit knowledge:
\IIQV?)?E" body Detailed knowledge
Change about:

refrigerant

e Food conservation

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main s . 2 of
( (Specific (Learning Teaching and Product/Services | nawledge assessment Suggested Resources .
Competence) A - Process Periods
Competence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
e Installing belt driven
equipment
e Environmental
regulation
2.5 @) Brainstorm: Select proper | A record of Knowledge Evidence: The following tools,
Repairing Repairing ) tools and temperature and ) _ equipment and safety
chillers water tG“(;d?_ the stttjdents equipment refrigerant Detailed knowledge of: | gear are to be
o0 define water i .
supply sunoly and their P.erform. chargeq conform Method used: The available:
system pply a diagnostic to specify - e Oxy-acetylene
trouble operational rating how to: welding set
Demonstration: shooting e Electro -
Perform e Determine cause of mechanical
Demonstrate to the plumbing operational toolbox
students on how to jobs malfunctioning of e  Set of plumbing
repair water supply Repair/ different units of the tools
system and to replace faulty system e Vacuum pump
hangle tools and small e Cool system water e  Gauge manifold 32
equipment electrical Principles: The student e Refrigerant leak
Practical work: circuit should explain of: det_ector
comp_onents (y) Primary and e Bristle brush
Organise the Repair/replac secondary e Wire brush
students into € d_|fferent refrigeration e Safety goggles
manageable groups units of the (z) Heat transfer * Safety boots
to repl)alr walter éyhs tem Theories: The student e Overall
supply system arge g
system with should explain:
refrigerant e  Storage requirements
Clean of different
workplace commodities
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods A t L7
5) ssessmen Assessment per Unit
tools and e Water quality
equipment requirements for
Store tools cooling water
and e  Properties of
equipment refrigerants
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
working tools
e Environmental
regulations
(b) Brainstorm: Select proper | A record of Knowledge Evidence: The following tools,
Repairing . tools and temperature and . equipment and safety
water Gmde_ the students equipment refrigerant Detailed knowledge of: gear are to be
circulation | {0 define water Perform charged conform : available:
urn circulation pump di ) o specif Method used: The _ . Ox wlen
pump and their lagnostic pectly - student should explain y-acetylene
licafi trouble operational rating how to: welding set
application shooting e Electro-
Demonstration: Perform o Detern_1ine cause of mechanical
plumbing operational toolbox
Demonstrate to the jobs malfunctioning of e  Set of plumbing
students on how to Repair/ different units of the tools

repair water
circulation pump
and to handle tools
and equipment

replace faulty
small
electrical

system
Cool system water

Principles: The student
should explain of:

e  Vacuum pump

e  Gauge manifold

o Refrigerant leak
detector
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - . .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
Practical work: circuit (aa) Primary and e Bristle brush
. components secondary e  Wire brush
(ir%amtse_tr;e Repair/replac refrigeration o Safety goggles
stucents nto e different (bb) Heat transfer o Safety boots
manageable groups units of the Theories: The student e Overall
to repair water system should explain:
circulation pump Charge
system with . Stor_age requirements
refrigerant of different
Clean commodities
workplace o Water quality
tools and requirements for
equipment cooling water
Store tools e  Properties of
and refrigerants
; Circumstantial
equipment
quip knowledge:
Detailed knowledge
about:
e Safe handling of
working tools
e Environmental
regulations
(c) Brainstorm: Select proper | A record of Knowledge Evidence: The following tools,
Repairing . tools and temperature and . equipment and safety
compressor/ | Guide the students equipment refrigerant Detailed knowledge of: | gear are to be
condenser to define Perform charged conform available:
unit compressor/conden diagnostic e  Oxy-acetylene
welding set

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources
Competence) C A - Process
ompetence | Activities) Learning Methods A t
s) SN (] Assessment
ser unit and their trouble to specify Method used: The e Electro -
application shooting operational rating | student should explain mechanical
. Perform how to: toolbox
Demonstration: plumbing _ e Setof plumbing
jobs e Determine cause of tools
Demonstrate to the . operational
students on how to Repair/ e Vacuum pump

repair
compressor/conden
ser unit and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to repair
compressor/conden
ser unit

replace faulty
small
electrical
circuit
components
Repair/replac
e different
units of the
system
Charge
system with
refrigerant
Clean
workplace
tools and
equipment
Store tools
and
equipment

malfunctioning of
different units of the
system
e Cool system water
Principles: The student
should explain of:

(cc) Primary and
secondary
refrigeration

(dd) Heat transfer

Theories: The student
should explain:

e  Storage requirements
of different
commodities

e  Water quality
requirements for
cooling water

e Properties of
refrigerants

Circumstantial

knowledge:

e  Gauge manifold
e Refrigerant leak

detector
e Bristle brush
e  Wire brush

e  Safety goggles
e  Safety boots
e Overall

Number
of
Periods
per Unit

384




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i - : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
Detailed knowledge
about:
e Safe handling of
working tools
e Environmental
regulations
rainstorm: Select proper record 0 nowledge Evidence: e following tools,
(d) Brai prop A d of Knowledge Evid The followi |
Replacing . tools and temperature and . equipment and safety
refrigerant tGu(;d?_ the students equipment refrigerant Detailed knowledge of: gear are to be
i o define ; .
control units refrigerant control P.erform_ chargeqfconform Method used: The available:
units and their diagnostic to specify student should explain *  Oxy-acetylene
licati trouble operational rating how to: welding set
application shooting e Electro -
Demonstration: Perform o Determine cause of mechanical
plumbing operational toolbox
Demonstrate to the jobs malfunctioning of e  Set of plumbing
students on how to Repair/ different units of the tools

replace refrigerant
control units and to
handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to replace

replace faulty
small
electrical
circuit
components
Repair/replac
e different
units of the
system
Charge
system with
refrigerant

system
e Cool system water
Principles: The student
should explain of:

(ee) Primary and
secondary
refrigeration

(ff) Heat transfer

Theories: The student
should explain:

e  Vacuum pump
Gauge manifold
Refrigerant leak
detector

Bristle brush
Wire brush
Safety goggles
Safety boots
Over all

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title Training
. Elements Suggested Requirements/
Main i - : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
refrigerant control Clean e Storage requirements
units workplace of different
tools and commodities
equipment e Water quality
Store tools requirements for
and cooling water
equipment e Properties of
refrigerants
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
working tools
e Environmental
regulations
(e) Charging | Brainstorm: Select proper | A record of Knowledge Evidence: The following tools,

with
refrigerant

Guide the students
to define charge
with refrigerant
and their
application

Demonstration:

Demonstrate to the
students on how to
charge with

tools and
equipment
Perform
diagnostic
trouble
shooting
Perform
plumbing
jobs
Repair/
replace faulty

temperature and
refrigerant
charged conform

to specify
operational rating

Detailed knowledge of:

Method used: The
student should explain
how to:

Determine cause of
operational
malfunctioning of
different units of the
system

equipment and safety
gear are to be

available:

e  Oxy-acetylene
welding set

e Electro-
mechanical
toolbox

e Set of plumbing
tools

e Vacuum pump

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main if : - 8
Con(wpetence) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
5) SRR Assessment
refrigerant and to small e Cool system water e  Gauge manifold
handle tools and electrical Principles: The student e Refrigerant leak
equipment circuit should explain of: detector
. components ) e  Bristle brush
Practical work: Repair/replac (gg) Primary and e Wire brush
i secondar
Organise the e different refrigerat)i/on e Safety goggles
students into units of the (hh) Heat transfer e Safety boots
manageable groups system : e Overall
0 chagrge wit% p Charge Theories: The student v
; should explain:
refrigerant system with P
refrigerant o  Storage requirements
Clean of different
wo:kplace commodities
tools and o  Water quality
equipment requirements for
Store tools cooling water
Zgﬂipment o Properties of

refrigerants

Circumstantial
knowledge:

Detailed knowledge
about:

Safe handling of
working tools
Environmental
regulations

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods Assessment Unit
D) Assessment per Bl
2.6 (@) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Repairing Repairing . and maintenance and . _ equipment and safety
central condenser tGu(;d?_ the stu((jjents equipment for | repair works Detailed knowledge of: gear are to be
; o define condenser ; ; .
cooling and their a task carried out Method used: The available:
systems et Perform conforms to ; e Select tools and
application d i technical student should explain . if
iagnostic hical how to: equipment for a
Demonstration: troubleshooti | specifications task
ng e Perform pumpdown | e Perform
Demonstrate to the Repair/replac e Toinstall new diagnostic
students on how to e control equipment troubleshooting
repair condenser equipment o Apply different *  Repair/replace
and to handle tools Perform leakage detection control
and equipment pump down methods equipment
Practical work: Purge the e Perform diagnostic e Perform pump
system of trouble shooting down
Organise the non- e Charge refrigerantin | ®  Purge the system 20
students into condensates a system using of non-
manageable groups Replace air different methods condensates
to repair condenser filters e Replace air filters
Repair L e Repair
COMpressors Principles: The student COMPressors
Repair water g:lc:ﬂ% Iiz);pcl)?'m the e Repair water
pumps ' pumps
Repair or e Heattransfer inaheat | ® Repair or replace
replace exchanger condenser
conde_:nser e Compression e Repair or replace
Repalr or refrigeration cycle evaporator
replace e  Primary and e Repairor r_eplace
evap(_)rator secondary fjuct and_ pipe
Repair or refrigerants installations

replace duct
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Module Title Unit Title ; Assessment Criteria Training N
. » Elements Suggeste Requirements/
Con(ql:)ﬂeilennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods Y — e Ui
D) Assessment P
and pipe Theories: The student e  Perform sheet
installations should explain: metal works
Perform sheet e Carry out
metal works e  Pressure temperature plumbing works
Carry out Cha(ts for different e Perform
plumbing refrlgerant§ . balancing of air
works e  Super heating as it delivery
Perform _ refers to refrigeration equipment
balancing of Circumstantial e Perform machine
air delivery knowledge: erection
equipment Detailed knowledge *  Store tools and
Perform about: equipment
machine e  Clean equipment
erection e Dismantling and and workplace
Store tools assembling e Perform riveting
and procedures work
equipment e Safe handling of
Clean working tools and
equipment equipment
and e  Electric circuitry
workplace e Pressure and
Perform temperature

riveting work

guantities with
reference to
refrigeration

e Safe handling of
refrigerants during
charging, discharging
and storage

Environmental regulations

on green gases
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - . .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
P Competence | Activities) Learning Methods A t
S) astliial Assessment
rainstorm: Select tools record o nowledge Evidence: e following tools,
(b) Brai | | A d of Knowledge Evid The followi |
Repairing ) and maintenance and . _ equipment and safety
compressor Guide the students equipment for | repair works Detailed knowledge of: gear are to be

to define
compressor and
their application

Demonstration:

Demonstrate to the
students on how to
repair compressor
and to handle tools
and equipment

Practical work:

Organise the
students into
manageable groups
to repair
compressor

a task
Perform
diagnostic
troubleshooti
ng
Repair/replac
e control
equipment
Perform
pump down
Purge the
system of
non-
condensates
Replace air
filters
Repair
COMPressors
Repair water
pumps
Repair or
replace
condenser
Repair or
replace
evaporator
Repair or
replace duct

carried out
conforms to
technical
specifications

Method used: The
student should explain
how to:

e  Perform pump down

e Toinstall new
equipment

o  Apply different
leakage detection
methods

e Perform diagnostic
trouble shooting

e  Charge refrigerant in
a system using
different methods

Principles: The student

should explain the

principles of:

e Heat transfer in a heat
exchanger

e Compression
refrigeration cycle

e Primary and
secondary
refrigerants

Theories: The student

should explain:

available:

e Select tools and
equipment for a
task

e Perform
diagnostic
troubleshooting

e Repair/replace
control
equipment

e  Perform pump
down

e  Purge the system
of non-
condensates

e Replace air filters

e Repair
COMPpressors

e  Repair water
pumps

e Repair or replace
condenser

e Repair or replace
evaporator

e Repair or replace
duct and pipe
installations

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
and pipe e Pressure temperature | o  Perform sheet
installations charts for different metal works
Perform sheet refrigerants e Carry out
metal works e Super heating as it plumbing works
Carry out refers to refrigeration | ¢  Perform
plumbing Circumstantial balancing of air
works knowledge: delivery
Perform equipme
balancing of Detailed knowledge . P(;rfSrm rr]Ttuichine
air delivery about: erection
equipment  Dismantling and . Stor_e tools and
Perfo_rm assembling equipment
machine procedures e Clean equipment
erection o  Safe handling of and workplace
Store tools working tools and e Perform riveting
and equipment work
equipment e  Electric circuitry
Clean e Pressure and
equipment temperature
and quantities with
wo:ckplace reference to
Esregrr]g‘ work refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(c) Brainstorm: Select tools A record of Knowledge Evidence: The following tools,
Repairing and maintenance and equipment and safety

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested i
(Main (Specific (Learning Teacgh%ng and Product/Services Knowledge assessment Sugzzgtjelcrielr?neesgtjices
CEpEETEs) Competence | Activities) Learning Methods Process
s) Assessment Assessment
air handling | Guide the students equipment for | repair works Detailed knowledge of: gear are to be
unit to define air a task carried out available:
handling unit and Perform conforms to Method used: The e Select tools and
their application diagnostic technical student should explain equipment for a
5 tration: troubleshooti | specifications how to: task
emonstration: ng e Performpumpdown | Perform
Demonstrate to the Repair/replac e Toinstall new diagnostic _
students on how to e co_ntrol equipment troub_leshootmg
repair air handling equipment o Apply different e Repair/replace
unit and to handle Perform leakage detection control
tools and pump down methods equipment
equipment E;srt%;tg?‘ e Perform diagnostic | ° Zgaﬁrm pump
; . trouble shooting
Practical work: non(-j e Charge refrigerantin | ® Purge the system
Organise the cRon Iensat_es a system using of ngn- t
students into fiftgrzce arr _ different methods ;On Iensa 'esf'|
manageable groups > Principles: The student * ep a_lce air filters
to repair air Repair should explain the * Repair
handling unit COMPESSOrS principles of: compressors
Repair water e Repair water
pumps e Heat transfer in a heat pumps
Repair or exchanger e Repair or replace
replace e Compression condenser
condenser refrigeration cycle e Repair or replace
Repair or e Primary and evaporator
replace secondary e Repair or replace
evaporator refrigerants duct and pipe
Repair or Theories: The student installations
replace duct should explain: e Perform sheet
and pipe metal works
installations

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Perform sheet
metal works
Carry out
plumbing
works
Perform
balancing of
air delivery
equipment
Perform
machine
erection
Store tools
and
equipment
Clean
equipment
and
workplace
Perform
riveting work

e  Pressure temperature
charts for different
refrigerants

e  Super heating as it
refers to refrigeration

Circumstantial

knowledge:

Detailed knowledge
about:

e Dismantling and
assembling
procedures

e Safe handling of
working tools and
equipment

e Electric circuitry

e Pressure and
temperature
quantities with
reference to
refrigeration

e Safe handling of
refrigerants during
charging, discharging
and storage

Environmental regulations

on green gases

e Carry out
plumbing works

e Perform
balancing of air
delivery
equipment

e  Perform machine
erection

e  Store tools and
equipment

e Clean equipment
and workplace

e  Perform riveting
work

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
(e) Brainstorm: Select tools A record of Knowledge Evidence: e Select tools and
Repairing . and maintenance and . _ equipment for a
duct work Guide the students equipment for | repair works Detailed knowledge of: task

to define duct work
and their
application

Demonstration:

Demonstrate to the
students on how to
repair duct work
and to handle tools
and equipment

Practical work:

Organise the
students into
manageable groups
to repair duct work

a task
Perform
diagnostic
troubleshooti
ng
Repair/replac
e control
equipment
Perform
pump down
Purge the
system of
non-
condensates
Replace air
filters
Repair
COMPressors
Repair water
pumps
Repair or
replace
condenser
Repair or
replace
evaporator
Repair or
replace duct

carried out
conforms to
technical
specifications

Method used: The
student should explain
how to:

e  Perform pump down

e Toinstall new
equipment

o  Apply different
leakage detection
methods

e Perform diagnostic
trouble shooting

e  Charge refrigerant in
a system using
different methods

Principles: The student

should explain the

principles of:

e Heat transfer in a heat
exchanger

e Compression
refrigeration cycle

e Primary and
secondary
refrigerants

Theories: The student

should explain:

e Perform

diagnostic
troubleshooting

e Repair/replace

control
equipment

e  Perform pump

down

e  Purge the system

of non-
condensates

e Replace air filters
e Repair

compressors

e  Repair water

pumps

e Repair or replace

condenser

e Repair or replace

evaporator

e Repair or replace

duct and pipe
installations

e  Perform sheet

metal works

e Carry out

plumbing works

Number
of
Periods
per Unit
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Module Title Unit Title I Saqgested Assessment Criteria ReTJ?r,:r,T?eng/ Number
(Main (Specific (Learning Teaching and Product/Servi Knowledge assessment S qt dR of
Competence) ami ; Process oduct/Services uggested Resources | pariods
Competence | Activities) Learning Methods A :
5) ssessment Assessment per Unit
and pipe e Pressure temperature | ¢  Perform
installations charts for different balancing of air
Perform sheet refrigerants delivery
metal works e Super heating as it equipment
Carry out refers to refrigeration | ¢  Perform machine
plumbing Circumstantial erection
works knowledge: e  Store tools and
Perform . equipment
balancing of Detailed knowledge e  Clean equipment
air delivery about: and workplace
equipment e Dismantling and e Perform riveting
Perfo_rm assembling work
mach_lne procedures
erection e Safe handling of
Store tools working tools and
and equipment
equipment e  Electric circuitry
Clean e Pressure and
equipment temperature
and quantities with
workplace reference to
Perform refrigeration
riveting work e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
2.7 @) Brainstorm: Select tools A record of Knowledge evidence: The following tools, 31
Servicing Dismantle and service works equipment and safety
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)/l;:annce) (Specific (Learning Teaching and Process Product/Services | 'noWledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods A ;
5) ssessment Assessment per Unit
compressors | for overhaul | Guide the students equipment for | carried out Detailed knowledge of: gear are to be
above 60 kw | and to define overhaul a task conforms to available:
assembling | and assembling and Performing | technical Method used: The e Working hand
their application diagnostic specifications student should explain gloves
5 - troubleshooti how to: o Electro
emonstration: ng _ . Assermble and mechanical
Demonstrate to the Performing disassemble toolbox
students on how to bearing according to e Wire brush
dismantle for greasmg_ procedures (] Llftlng tackles
overhaul and Performing e Apply different e Grease gun
assembling and to pump dovyn leakage detection e Revolving wire
handle tools and Replace air methods brush
equipment fllters: e Performing e Compressed air
Practical work: Repair diagnostic trouble hose _
: COMpressors shooting e Compressed air
Organise the Detect leaks Principles: The student supply
students into Performing should explain the e  Dust mask
manageable groups sheet metal principles of: e Refrigerant leak
to repair dismantle works . detector
for overhaul and Inspect ¢ Heattransferinaheat | pjagh light
assembling electrical exchanger e Inspection lamp
components * Compression e Pail or containers
Carry out refrigeration cycle
plumbing e Primary and
works secondary
Check/refill refrigerants
oil level Theories: The student
Store tools should explain:
and
equipment e Pressure temperature

charts for different
refrigerants
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Module Title Unit Title Assessment Criteria Training T
. » Elements Suggested Requirements/
Con(wl:)ﬂea}(:annce) C(Spec'f'C (Learning Teaching and Process P || e S Suggested Resources Pefi];ds
ompetence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
Clean e  Super heating as it
equipment refers to refrigeration
and e Application of oil and
workplace greasing lubricants
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e  Electric circuitry
e  Pressure and
temperature
quantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(b) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Lubricating . and service works . equipment and safety
bearing Gmde_ the stud_ents equipment for | carried out Detailed knowledge of: gear are to be
to de_flne Lubrlqate a task conforms to available:
bearing and their Performing | technical e Working hand
application diagnostic specifications gloves
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/

Suggested Resources

Demonstration: troubleshooti Method used: The e Electro
ng student should explain mechanical
Demonstrate to the Performing how to: toolbox
stude_nts on h0\_/v to bearing e  Wire brush
Lubricate bearing greasing ° /-\_ssemble and o  Lifting tackles
and to handle tools Performin disassemble
‘ g . e Grease gun
and equipment pump down according to Revolvi .
_ _ procedures . evolving wire
Practical work: Replace air : brush
filters * Apply different e Compressed air
Organise the Repair leakage detection hose
students into COMpressors methods_ e Compressed air
manageable groups Detect leaks *  Performing supply
to repair Lubricate Performing Sr']?)%r:ﬁ] S;'C trouble e  Dust mask
bearin .
g S\t]gﬁismetal Principles: The student | ® (Ij?etfrl?errant leak
oveet should explain the etecto
Spec principles of: o Flash light
electrical e Inspection lamp
(C::omponents e Heattransferinaheat | e« Pail or containers
arry out exchanger
plumbing e Compression
works refrigeration cycle
Check/refill e  Primary and
oil level secondary
Store tools refrigerants
and Theories: The student
equipment should explain:
Clean
equipment e  Pressure temperature
and charts for different
workplace refrigerants

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

. Knowledge assessment
Product/Services g

Assessment

Training
Requirements/
Suggested Resources

e  Super heating as it
refers to refrigeration
e Application of oil and
greasing lubricants
Circumstantial
knowledge

Detailed knowledge
about:

e Safe handling of
working tools and
equipment

e Electric circuitry

e Pressure and
temperature
quantities with
reference to
refrigeration

e Safe handling of
refrigerants during
charging, discharging
and storage

e Environmental
regulations on green
gases

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(quTennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
P Competence | Activities) Learning Methods
s) Assessment Assessment
(c) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Replacing . and service works . equipment and safety
bearing guég?iézebzt:gggts equipment for | carried out Detailed knowledge of: | gear are to be
k conforms to . available:
and their ?’é?:orming technical Method used: The e Working hand
application diagnostic specifications student. should explain gloves
) how to:
Demonstration: troubleshooti e Electro
ng e Assemble and mechanical
Demonstrate to the Performing disassemble toolbox
students on how to bearing according to e Wire brush
replace bearing and greasing procedures e Lifting tackles
to handle tools and Performing o  Apply different e Grease gun
equipment pump down leakage detection e Revolving wire
Practical work: R_eplace air methods_ brush .
filters e Performing e Compressed air
Organise the Repair diagnostic trouble hose
students into compressors shooting e  Compressed air
manageable groups Detect leaks Principles: The student supply
to replace bearing Performing should explain the e Dust mask
sheet metal principles of: e Refrigerant leak
\Il\rllcs);rjkesct e Heat transfer in a heat . gf;iﬁt?ir ht
electrical exchanger_ | t'g |
components *  Compression Pns:|l:)ec i
Carry out refrigeration cycle ail or containers
plumbing e Primary and
works se](c:qndaryt
. refrigerants
OCiT?g\Ijglen“ Theories: The student

should explain:

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods
s) Assessment Assessment
e  Store tools e  Pressure temperature
and charts for different
equipment refrigerants
e Clean e  Super heating as it
equipment refers to refrigeration
and e Application of oil and
workplace greasing lubricants
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e Electric circuitry
e Pressure and
temperature
quantities with
reference to
refrigeration
e  Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(d) Replace | Brainstorm: e Select tools A record of Knowledge evidence: The following tools,
oil seal . and service works . equipment and safety
Guide the students carried out Detailed knowledge of:

to define oil seal

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

and their equipment for | conforms to Method used: The gear are to be
application a task technical student should explain available:

. Performing specifications how to: e Working hand
Demonstration: diagnostic gloves
Demonstrate to the troubleshoofi » Assemble and  Electro
students on how to ng disassemble mechanical
replace oil seal and Performing aicorgmrg o toolbox
to handle tools and bearing procedures e Wire brush
equipment greasing * Apply different e Lifting tackles

Performing leakage detection e Grease gun
Practical work: pump down methods «  Revolving wire

. Replace air *  Performing brush

Organise the filters diagnostic trouble C d ai
students into Repair shooting . N ompressed air
manageable groups cor%pressors Principles: The student Cose dai
to replace oil seal Detect leaks should explain the . omlpresse air

performing principles of: gjpa y ’

. ust mas

sheet metal e Heattransferinaheat | ¢  Refrigerant leak

works exchanger detector

Inspect e  Compression e Flash light

electrical refrigeration cycle e Inspection lamp

components e Primary and e Pail or containers

Carry out secondary

plumbing refrigerants

works Theories: The student

Check/refill should explain:

oil level

Store tools e  Pressure temperature

and charts for different

equipment refrigerants

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)ﬂea}(:annce) C(SDECIfIC (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment
Clean e  Super heating as it
equipment refers to refrigeration
and e Application of oil and
workplace greasing lubricants
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e  Electric circuitry
e Pressure and
temperature
quantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(e) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Replacing . and service works . equipment and safety
piston rings Gmde_ the s_tudents equipment for | carried out Detailed knowledge of: gear are to be
to define piston a task conforms to available:
ring and their Performing | technical e Working hand
application diagnostic specifications gloves

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/

Suggested Resources

Demonstration: troubleshooti Method used: The e Electro
ng student should explain mechanical
Demonstrate to the Performing how to: toolbox
students on hovx_/ to bearing e  Wire brush
replace piston rings greasing e Assemble and o Lifting tackles
s Performing disassemble e Grease gun
and equipment pump down according to . Revolvi?ng wire
Practical work: Replace air . Xocfdgﬁfserent brush
_ filters | pE y q . e Compressed air
Organise the Repair eakage detection hose
students into compressors methods_ e Compressed air
manageable groups Detect leaks *  Performing supply
to replace piston Performing Sr']?)%r:ﬁ]sélc trouble e Dust mask
rings .
g S\t]gﬁismetal Principles: The student | ® (Ij?etfrl?errant leak
ot should explain the etecto
Spec principles of: o Flash light
electrical e Inspection lamp
components e Heattransferinaheat | e« Pail or containers
Carry (_)ut exchanger
plumbing e Compression
works refrigeration cycle
Check/refill e Primary and
oil level secondary
Store tools refrigerants
and Theories: The student
equipment should explain:
Clean
equipment e Pressure temperature
and charts for different
workplace refrigerants

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment

e  Super heating as it
refers to refrigeration

e Application of oil and
greasing lubricants

Circumstantial

knowledge

Detailed knowledge

about:

e Safe handling of
working tools and
equipment

e  Electric circuitry

e  Pressure and
temperature
quantities with
reference to
refrigeration

e Safe handling of
refrigerants during
charging, discharging
and storage

e Environmental
regulations on green
gases

(f) Replac | Brainstorm: Select tools A record of Knowledge evidence: The following tools,
e . and service works . equipment and safety
valves | Guide the students equipment for | carried out Detailed knowledge of: | gearare to be

to define valve and

X e a task conforms to available:
their application Performing e  Working hand
diagnostic gloves

Number
of
Periods
per Unit
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Module Title Unit Title ; Assessment Criteria Training Number
. » Elements Suggeste Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and B Product/Services Knowledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods AR er Unit
5) Assessment P
Demonstration: troubleshooti | technical Method used: The e Electro
ng specifications student should explain mechanical
Demonstrate to the Performing how to: toolbox
students on how to bearing e  Wire brush
replace valves and greasing  Assemble and e  Lifting tackles
to handle tools and Performing disasse_mble «  Grease gun
equipment pump down a(r:ggg?jlunr%sto e Revolving wire
Practical work: Replace air 2 v different brush
filters * APply diteren e Compressed air
Organise the Repair leakage detection hose
students into COMpressors methods_ e Compressed air
manageable groups Detect leaks *  Performing supply
to replace valves Performing Srl]?)%r:ﬁ]sélc trouble e Dust mask
S\t]gﬁismetal Principles: The student | ® Refrigerant leak
should explain the detector
Inspect principles of: o Flash light
electrical e Inspection lamp
components e Heattransferinaheat | e« Pail or containers
Carry out exchanger
plumbing e Compression
works refrigeration cycle
Check/refill e Primary and
oil level secondary
Store tools refrigerants
and Theories: The student
equipment should explain:
Clean
equipment e Pressure temperature
and charts for different
workplace refrigerants
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(wl:)ﬂea}(:annce) C(SDECIf'C (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
e  Super heating as it
refers to refrigeration
e Application of oil and
greasing lubricants
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e  Electric circuitry
e  Pressure and
temperature
quantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(9) Measurin | Brainstorm: Select tools A record of Knowledge evidence: The following tools,
g . and service works . equipment and safety
electrical | Guide the students equipment for | carried out Detailed knowledge of: gear are to be
quantities | tO define measure a task conforms to available:
electrical quantities Performing technical e Working hand
diagnostic specifications gloves

Number
of
Periods
per Unit

407




Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/

Suggested Resources

and their troubleshooti Method used: The e Electro
application ng student should explain mechanical
D . Performing how to: toolbox
emonstration: bearing Assermble and e Wire brush
H [ ] agy
Demonstrate to the greasing disassemble e  Lifting tackles
students on how to Performing accordin t e Grease gun
i down gto ; .
measure electrical pump d e Revolving wire
" Replace air procedures brush
quantities and to \ep e Apply different rus
handle tools and filters : e Compressed air
; - leakage detection
equipment Repair methods hose
. Ccompressors Performi e Compressed air
Practical work: Detect leaks * errorming |
. diagnostic trouble supply
Organise the Performing shooting e Dust mask
students into Sceﬁ: metal Principles: The student e Refrigerant leak
manageable groups Orks should explain the detector
to measure Inspect principles of: *  Flash light
electrical quantities electrical e Inspection lamp
components e Heattransferinaheat | e« Pail or containers
Carry out exchanger
plumbing e Compression
works refrigeration cycle
Check/refill ° Primary and
oil level Secondary
Store tools refrigerants
and Theories: The student
equipment should explain:
Clean
equipment e  Pressure temperature
and charts for different
workplace refrigerants

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Super heating as it
refers to refrigeration
Application of oil and
greasing lubricants

Circumstantial
knowledge

Detailed knowledge
about:

Safe handling of
working tools and
equipment

Electric circuitry
Pressure and
temperature
quantities with
reference to
refrigeration

Safe handling of
refrigerants during
charging, discharging
and storage
Environmental
regulations on green
gases

Number
of
Periods
per Unit

2.8
Servicing
receiver tank

@ .
Dismountin
g receiver
Tank

Brainstorm:

Guide the students
to define Dismount
Receiver Tank and
their application

Select tools
and
equipment for
a task
Performing
diagnostic

A record of
receiver service
works carried out
conforms to

Knowledge evidence:

Detailed knowledge of:

The following tools,

equipment and safety

gear are to be

available:

e Working hand
gloves

15
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
Maln e . - Of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
Demonstration: troubleshooti | technical Method used: The e Electro
ng specifications student should explain mechanical
Demonstrate to the Read how to: toolbox
students on how to refrigerant e  Wire brush
Dismount Receiver level gauge e Assembly and e Revolving wire
Tank and to handle Check for oil disassembly brush
tools and e rocedures
. emulsificatio P Cotton waste
equipment n o Apply different : Compressed air
Practical work: Drain safely Irﬁilt(ﬁ ggsdetectlon hose
_ oil o e Compressed air
Organise the Performing ) EmuIS|f|_cat|on supply
students into pump down * Performing e Dust mask

manageable groups
to Dismount
Receiver Tank

Detect leaks
Check/refill
oil level
Store tools
and
equipment
Clean
equipment
and
workplace

diagnostic trouble
shooting

Principles: The student
should explain the
principles of:

Lubrication
Compression
refrigeration cycle
Primary and
secondary
refrigerants

Theories: The student
should explain:

Pressure temperature
charts for different
refrigerants

Application of oil and

greasing lubricants

o Refrigerant leak
detector

e  Flash light

e Inspection lamp

e  Pail or container
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested Requirements/
Con(qMaln (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources of
petence) Competence | Activities) Learning M Process Periods
g Methods A t ;
s) ssessmen Assessment per Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e Electric circuitry
e Pressure and
temperature
guantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
e Environmental
regulations on green
gases
(b) Testing Brainstorm: Select tools A record of Knowledge evidence: The following tools,
leakage of . and receiver service . equipment and safety
receiver g“&g%;ﬁe _Ifggtde”ts equipment for | works carried out | Detailed knowledge of: | gear are to be
Tank k conforms to . available:
leakage of receiver ié?:orming technical Method sed: The e Working hand
Tank and their diagnostic specifications student. should explain gloves
application : how to:
troubleshooti e Electro
Demonstration: ng e Assembly and mechanical
disassembly toolbox
procedures e Wire brush
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
e . . . ment
Con(wMea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assess Suggested Resources
P Competence | Activities) Learning Methods Y —
s) . Assessment
Demonstrate to the Read e Apply different e Revolving wire
students on how to refrigerant leakage detection brush
Test leakage of level gauge methods e Cotton waste
receiver Tank and Check for oil e Emulsification e Compressed air
to handle tools and emulsificatio e Performing hose
equipment n diagnostic trouble e Compressed air
. . Drain safely shooting supply

Practical work: oil Principles: The student e Dust mask
Organise the Performing should explain the e Refrigerant leak
students into pump down principles of: detector
manageable groups Detect leaks A~ e  Flash light
to Test leakage of Check/refill ° IC‘:Ub”Cat'O_n e Inspection lamp
receiver Tank oil level ¢ re(;:?gpgfe:t?:)%ncycle e Pail or container

Store tools .

and e Primary and

equipment secondary

Clean refrigerants

: Theories: The student

equipment g

and should explain:

workplace

e  Pressure temperature
charts for different
refrigerants

e Application of oil and
greasing lubricants

Circumstantial

knowledge

Detailed knowledge
about:

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title - s . Training
; . ements uggeste Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods Assessment
D) Assessment
e Safe handling of
working tools and
equipment
e  Electric circuitry
e Pressure and
temperature
quantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(c) Cleaning | Brainstorm: Select tools A record of Knowledge evidence: The following tools,
receiver . and receiver service . equipment and safety
tank Guide the students equipment for | works carried out | Detailed knowledge of: | gear are to be

to define receiver

tank and their
application

Demonstration:

Demonstrate to the
students on how to
Clean receiver tank
and to handle tools

and equipment

Practical work:

a task
Performing
diagnostic
troubleshooti
ng

Read
refrigerant
level gauge
Check for oil
emulsificatio
n

Drain safely
oil

conforms to
technical
specifications

Method used: The
student should explain
how to:

e Assembly and
disassembly
procedures

e Apply different
leakage detection
methods

e Emulsification

available:

e  Working hand
gloves

e Electro
mechanical
toolbox

e Wire brush

e Revolving wire
brush

e Cotton waste

e Compressed air
hose

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
Organise the Performing e Performing e Compressed air
students into pump down diagnostic trouble supply
manageable groups Detect leaks shooting e Dust mask
to clean receiver Check/refill Principles: The student e Refrigerant leak
tank oil level should explain the detector
Store tools principles of: e Flash light
and — e Inspection lamp
equipment * Lubrlcatlo_n e  Pail or container
Clean e Compression
equipment refrigeration cycle
and e Primary and
workplace secondary

refrigerants
Theories: The student
should explain:

e  Pressure temperature
charts for different
refrigerants

e Application of oil and
greasing lubricants

Circumstantial

knowledge

Detailed knowledge
about:

e Safe handling of
working tools and
equipment

e  Electric circuitry

Number
of
Periods
per Unit

414




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
e (Ma}[m (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggegted Resources
ompeEEnes) Competence | Activities) Learning Methods Y —
s) Assessment
e Pressure and
temperature
guantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
Environmental regulations
on green gases
(e) Repaint | Brainstorm: Select tools A record of Knowledge evidence: The following tools,
ing . and receiver service . . equipment and safety
receiver tGuolld;)' the Rstud_entts equipment for | works carried out | Detailed knowledge of: | gear are to be
o0 define Repain ; .
tank receiver tanlfand a task _ conhfo_rmls to Method used: The available: _
their application Sgrformtl_ng 2:)((:5cri]flic<:2tions student should explain . V\Ilorkmg hand
iagnostic how to: gloves
Demonstration: troubleshooti e Electro
ng e Assembly and mechanical
Demonstrate to the Read disassembly toolbox
students on how to refrigerant procedures e  Wire brush
Repaint receiver level gauge o Apply differen_t ¢ Revolving wire
tank and to handle Check for oil leakage detection brush
tool_s and emulsificatio methods e Cotton waste
equipment n e  Emulsification e Compressed air
Practical work: Drain safely e Performing hose _
oil diagnostic trouble e Compressed air
Organise the Performing shooting supply
students into pump down e Dust mask

manageable groups

Detect leaks

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main e - . .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
S) astliial Assessment
to Repaint receiver Check/refill Principles: The student e Refrigerant leak
tank oil level should explain the detector
Store tools principles of: e Flash light
and L e Inspection lamp
equipment *  Lubrication e Pail or container
Clean e Compression
equipment refrigeration cycle
and e Primary and
workplace secondary

refrigerants
Theories: The student
should explain:

e  Pressure temperature
charts for different
refrigerants

e Application of oil and
greasing lubricants

Circumstantial

knowledge

Detailed knowledge
about:

e Safe handling of
working tools and
equipment

e  Electric circuitry

e Pressure and
temperature
guantities with
reference to
refrigeration

Number
of
Periods
per Unit
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i S Assessment Criteria i
Module Title Unit Title N Suggested Re;J?rI:rlr?egnts/ Number
Con(quTennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pe:JiIst
P Competence | Activities) Learning Methods ;
s) Assessment Assessment per Unit
e Safe handling of
refrigerants during
charging, discharging
and storage
e Environmental
regulations on green
gases
2.9 €)) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Repairing Repairing . and receiver repair . . equipment and safety
receiver tank | receiver tGudId;}' the Rstud_ents equipment for | works carried out | Detailed knowledge of: | gear are to be
o0 define Repair ; .
tank receiver tan znd a task _ conhfo_rmls to Method used: The available: _
their application Performing | tec r_1f|_ca _ student should explain ¢ Working hand
diagnostic | speci ications how to: gloves
Demonstration: troubleshooti * Electro
ng e Assembly and mechanical
Demonstrate to the Read disassembly toolbox
students on how to refrigerant procedures e  Wire brush
Repair receiver tan level gauge e Apply different e Revolving wire
and to handle tools Check for oil leakage detection brush 20
and equipment emulsificatio methods e  Cotton waste
Practical work: n o EmuIS|f|_cat|0n e Compressed air
D_raln safely ) P_erforml_ng hose
Organise the oil diagnostic trouble e Compressed air
students into Performing shooting supply
manageable groups pump down Principles: 'I_'he student e Dust mask
to Repair receiver Detect leaks should explain the o Refrigerant leak
tan Check/refill principles of: detector
oil level — i
S e Lubrication * Flash I'.ght
tore tools C . e Inspection lamp
and * -ompression e Pail or container
equipment refrigeration cycle
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main e . . . of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
Clean e Primary and
equipment secondary
and refrigerants
workplace Theories: The student

should explain:

e  Pressure temperature
charts for different
refrigerants

e Application of oil and
greasing lubricants

Circumstantial

knowledge

Detailed knowledge
about:

e Safe handling of
working tools and
equipment

e  Electric circuitry

e  Pressure and
temperature
guantities with
reference to
refrigeration

e Safe handling of
refrigerants during
charging, discharging
and storage

Environmental regulations

on green gases
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T - : . Knowledge assessment
Con(1 a7 (Specific (Learning Teaching and Process Product/Services g Suggested Resources
P Competence | Activities) Learning Methods Y —
s) Assessment
(b) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Repairing . and receiver repair . _ equipment and safety
receiver tG“(;d?_ the Rstudgnts equipment for | works carried out Detailed knowledge of: | gear are to be
o define Repair ; .
tank fla(e receiver tanlfflare a task . confo_rms to Method used: The available: _
connection ) Performing technical tud hould explai e Working hand
connection and - : ificati student should explain
hei licati d|agn05t|c SpECIfIC:’:ltIOﬂS how to: gloves
their application troubleshooti » Electro
Demonstration: ng e Assembly and mechanical
Read disassembly toolbox
Demonstrate to the refrigerant procedures e Wire brush
stude_nts on_how to level gauge e Apply different e Revolving wire
Repair receiver Check for oil leakage detection brush
tank flare emulsificatio methods e Cotton waste
connection and to n e Emulsification e Compressed air
handle tools and Drain safely e  Performing hose
equipment oil diagn_ostic trouble e Compressed air
Practical work: Performing ~ shooting supply
pump down Principles: The student e Dust mask
Organise the Detect leaks should explain the o Refrigerant leak
students into Check/refill principles of: detector
manageable groups oil level — e Flash light
to Repair receiver Store tools * Lubrlcatlo_n e Inspection lamp
tank flare and * Compress_,lon e  Pail or container
connection equipment refrigeration cycle
Clean e Primary and
equipment secqndary
and refrigerants
workplace Theories: The student

should explain:

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
e  Pressure temperature
charts for different
refrigerants
e Application of oil and
greasing lubricants
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e  Electric circuitry
e  Pressure and
temperature
quantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
e Environmental
regulations on green
gases
(c) Brainstorm: Select tools A record of Knowledge evidence: The following tools,
Repairing . and receiver repair . equipment and safety
receiver Guide the students equipment for | works carried out | Detailed knowledge of: | gear are to be

tank leakage

to define Repair
receiver tank

a task

conforms to

available:

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
e (Ma}[m (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggegted Resources
TOBEIE) Competence | Activities) Learning Methods A t
S) astliial Assessment
leakage and their Performing technical Method used: The e Working hand
application diagnostic specifications student should explain gloves
Demonstration: troubleshooti how to: e Electro
: n mechanical
Demonstrate to the Rgead *  Assembly and toolbox
students on how to refrigerant dlsassgmbly e  Wire brush
Repair receiver level gauge procedures e Revolving wire
tank |eakage and to Check for oil ¢ Apply dlﬁeren_t brush
handle tools and emulsificatio Irﬁilgﬁggsdetectlon e  Cotton waste
; n .
equipment Drain safely *  Emulsification ) Egsn;pressed "
Practical work: oil e Performing «  Compressed air
) Performing diagnostic trouble supply
Orgamse_the oump down _ shootlng e Dust mask
students into Detect leaks Principles: The student fri leak
managegble groups Check/refill should explain the . (Ij?e rigerant lea
to Repair receiver oil Jovel principles of: etector
tank leakage e  Flash light
Store tools e Lubrication e Inspection lamp
and e Compression e Pail or container
equipment refrigeration cycle
Clean e Primary and
equipment secondary
and refrigerants
workplace Theories: The student

should explain:

Pressure temperature
charts for different
refrigerants

Application of oil and

greasing lubricants

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title - . s - Training / Number
; . ements uggeste Requirements
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods -
s) Assessment Assessment per Unit
Circumstantial
knowledge
Detailed knowledge
about:
e Safe handling of
working tools and
equipment
e Electric circuitry
e  Pressure and
temperature
guantities with
reference to
refrigeration
e Safe handling of
refrigerants during
charging, discharging
and storage
e Environmental
regulations on green
gases
3.0 Applying 3.1 (a) Welding | Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
advanced Performing straight i should be able conforms to . equipment and safety
material joining | arc welding | beads g“&g%;ﬁe Vf‘/té‘l‘(jje”ts to: technical Detailed knowledge of: | gear are to be
techniques \ specifications } available:
stra_|ght b(_eads_ and | e Inspect the Is\:lue(;zr?tdsrt:gi(ljd (-er;];lain the | ® Welding machine 23
their application m%(ihmﬁa welding technique used e Welding cables
Demonstration: g?ecfrgde e  Electrode holder
holder . We_ldlpg shield
Demonstrate to the olae e Chipping hammer
students on how to e Wire brush
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested i
(Main (Specific (Learning Teacgh%ng and Product/Services | nawledge assessment Sugzzgtjelcrielr?neesgtjices o
Competnes) Competence | Activities) Learning Methods Process Per|od§
s) Assessment Assessment per Unit
Weld straight Interpret Principles: The student e  Work bench
beads and to handle working should explain the e Welding tongs
tools and drawing principles of: e Angle grinder
equipment Prepare e Arcwelding e Flatfile
Practical work: w:ltgirrlgls for e  Minimizing distortion : Esrr;g:rwce
Organise the Select type ¢  Obaining good e Earth clamp
students into and size of penetr_atlon e Ball pein hammer
manageable groups electrode for *  Selecting weld e Centre punch
to Weld straight the job current e Overalls
beads in arc Set Theories: The student Leather
welding recommende should explain: *  Leathergloves
d current e Canvas spats
Weld a work o Types of megals and e  Safety boots
iece their properties . e Leather apron
S e  Types and functions
Maintain of welding equipment
ZLEQZ(;S% arc e Groove preparations
length e Uses of w_ire brush
Control and chipping hammer
electrode ) Metallltérgicatl effects
on weldmen
g@%l tsr[\) ee ed o Characteristiqs of AC
joint and D_C welding
Chip off machine
metal slag e Types of welds
and wire e Types of electrode
brush coatings and function
Inspect for e Work angle and lead
weld defect angle

Welding symbols
Types of distortion
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Module Title P Assessment Criteria .
(Main o T-It-le Eltmenis Slgesies Knowledge assessment Re;J?rI:rlr?egnts/ Nu(r;}ber
Competence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) | Learning Methods A t Uni
5) ssessmen Assessment per Unit
e Clean e Joint design
workplace Circumstantial
Clean tools
* and knowledge:
equipment Detailed knowledge
e  Store tools
and about:
equipment in ]
safe place e  Safety precautions to
be observed while
welding work piece
e First Aid
(b) Welding | Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
metal in . should be able conforms to . equipment and safety
down hand | Guide the students | .. technical Detailed knowledge of: gear are to be
ini to define Weld SFi ot ; .
butt joint specifications Method used: The available:

metal in down hand
butt joint and their
application

Demonstration:

Demonstrate to the
students on how to
Weld metal in
down hand butt
joint and to handle
tools and
equipment

Practical work:

e Inspect the
machine,
cable and
electrode
holder

e Interpret
working
drawing

e Prepare
materials for
welding

e  Select type
and size of
electrode for
the job

student should explain the
welding technique used

Principles: The student
should explain the
principles of:

e Arc welding

e  Minimizing distortion

e Obtaining good
penetration

e Selecting weld
current

Theories: The student

should explain:

Welding machine
Welding cables
Electrode holder
Welding shield
Chipping hammer
Wire brush

Work bench
Welding tongs
Angle grinder
Flat file

Bench vice
Scriber

Earth clamp

Ball pein hammer
Centre punch
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Con(ql:)/lea}(lennce) Cc()?r?sgti;cce 'g‘L(tegr_rj[_ing ) Tea_chir'l\s]I émdd Process Product/Services | KnoWledge assessment Suggested Resources
5 ctivities) earning Methods Y — PY—

Organise the Set e  Types of metals and e Overalls
students into recommende their properties e Leather gloves
manageable groups d current e Types and functions e Canvas spats
to Weld metal in Weld a work of welding equipment | o  Safety boots
down hand butt piece e Groove preparations | e  Leather apron
joint in arc welding Maintain e Uses of wire brush

electrode and chipping hammer

angle and arc e Metallurgical effects

length on weldment

Control e  Characteristics of AC

electrode and DC welding

travel speed machine

along the e Types of welds

joint e  Types of electrode

Chip off coatings and function

metal slag e Work angle and lead

and wire ang|e

brush e Welding symbols

Inspect for e  Types of distortion

weld defect e Joint design

Clean Circumstantial

workplace

Clean tools knowledge:

and .

equipment Detailed knowledge

Store tools about:

and

equipment in e  Safety precautions to

safe place be observed while

welding work piece
First Aid

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
el (Specific (Learning Teaching and Product/Services | "nowledge assessment Suggegted Resources
Competnes) Competence | Activities) Learning Methods Process
S) Assessment Assessment
(c) Welding | Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
metal in ) should be able conforms to . equipment and safety
down hand Guide the students | o- technical Detailed knowledge of: gear are to be
lap joint to define Weld specifications ) available:
Pl metal in down hand | ¢ Inspect the P Method used: The . e Welding machine
lap joint and their machine student should explain the Ing
o ' i i e Welding cables
application cable and welding technique used Electrode holder
[
. electrode i ac . .
Demonstration: holder Principles: The student | o  Welding shield
e Interoret should explain the e  Chipping hammer
Demonstrate to the erpre principles of: e Wire brush
students on how to working _ Work bench
Weld metal in drawing e  Arcwelding _
down hand lap e Prepare e  Minimizing distortion | ° Welcljmg tongs
joint and to handle materials for e  Obtaining good e Angle grinder
tools and welding penetration * Flatfile
equipment e  Select type e Selecting weld o Ben_ch vice
) and size of current e Scriber
Practical work: electrode for Theories: The student e Earth clamp
. the job should explain: e Ball pein hammer
Organise the
students into .o e  Types of metals and s Senre punch
manageable groups recommende : _ o Overalls
t0 Weld metal in d current their properties _ o Leather gloves
down hand la e Weld awork e Types a_nd func_tlons e  Canvas spats
S P piece of welding equipment | safety boots
joint in arc welding o G fi y
e Maintain ® rOOVE preparalions | o | eather apron
electrode e  Uses of wire brush
angle and arc and chipping hammer
length e Metallurgical effects
e Control on weldment
electrode e Characteristics of AC

travel speed

and DC welding
machine

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
c (Main (Specific (Learning Teaching and Product/Services | <oWledge assessment Suggegted Resources
SR Competence | Activities) | Learning M Process
g Methods Assessment
s) Assessment
along the e Types of welds
joint e  Types of electrode
e Chip off coatings and function
metal slag e Work angle and lead
and wire angle
brush e Welding symbols
e Inspect for e Types of distortion
weld defect e Joint design
e Clean Circumstantial
workplace
e Clean tools knowledge:
223ipment Detailed knowledge
e  Store tools about:
and
equipment in e  Safety precautions to
safe place be observed while
welding work piece
e Administer First Aid
(d) Welding | Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
metal in ) should be able conforms to . equipment and safety
down hand tGuéd?_ the Vs\,/tult(jjents to: technical Detailed knowledge of: | gear are to be
i o define We ificati i :
corner joint metal in down hand | »  Inspect the specifications Method used: The - fvall\z/i\zfdin -
corner joint and machine, student should explain the . W Iding bl
their application cable and welding technique used N Elgctrogecﬁolgstj:-r
Demonstration: electrode Principles: The student | ¢  Welding shield
holder should explain the e Chipping hammer
Demonstrate to the | ¢ Interpret principles of: e Wire brush
students on how to working _ e Work bench
Weld metal in drawing e Arcwelding .

e Minimizing distortion

Welding tongs

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment
down hand corner Prepare e Obtaining good e Angle grinder
joint and to handle materials for penetration e Flatfile
tools and welding e  Selecting weld e Bench vice
equipment Select type current e Scriber
. . and size of Theories: The student e Earthclam
Practical work: electrode for should explain: e Ball pein hgmmer
Organise the the job e Typesofmetalsand | * Centre punch
students into Set hei : e Overalls
manageable groups recommende their properties . e Leather gloves
to Weld metal in d current ¢ Types and functions
f welding equipment | ®  Canvas spats
down hand corner Weld a work 0 g equip e  Safety boots
joint in arc welding piece e Groove preparations y
Maintain o  Uses of wire brush *  Leather apron
electrode and chipping hammer
angle and arc e Metallurgical effects
length on weldment
Control e Characteristics of AC
electrode and DC WE|d|ng
travel speed machine
along the e Types of welds
joint e Types of electrode
Chip off coatings and function
metal slag e Work angle and lead
and wire angle
brush e Welding symbols
Inspect for e  Types of distortion
weld defect e Joint design
Clean Circumstantial
workplace

knowledge:

Number
of
Periods
per Unit

428




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Reguirements/
(B4 (Specific (Learning Teaching and P || e S Su egted Resources
Competence) e . Process 99
Competence | Activities) Learning Methods A t
S) astliial Assessment
e Clean tools Detailed knowledge
and )
equipment about:
e Store tools e Safety precautions to
and ) be observed while
equipment in welding work piece
safe place e  Administer First Aid
(e) Welding | Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
metal in . should be able conforms to . equipment and safety
down hand | Guide the students | .. technical Detailed knowledge of: gear are to be
tee joint to define Weld specifications Method used: The available:

metal in down hand
tee joint and their
application

Demonstration:

Demonstrate to the
students on how to
Weld metal in
down hand tee joint
and to handle tools
and equipment

Practical work:

Organise the
students into
manageable groups
to Weld metal in

e Inspect the
machine,
cable and
electrode
holder

e Interpret
working
drawing

e Prepare
materials for
welding

e  Select type
and size of
electrode for
the job

e Set
recommende
d current

student should explain the
welding technique used

Principles: The student
should explain the
principles of:

e Arc welding

e  Minimizing distortion

e  Obtaining good
penetration

e Selecting weld
current

Theories: The student

should explain:

e Types of metals and
their properties

Welding machine
Welding cables
Electrode holder
Welding shield
Chipping hammer
Wire brush

Work bench
Welding tongs
Angle grinder
Flat file

Bench vice
Scriber

Earth clamp

Ball pein hammer
Centre punch
Overalls

Leather gloves
Canvas spats

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) | Learning Methods e —
D) Assessment
down hand tee joint Weld a work e Typesand functions | e Safety boots
in arc welding piece of welding equipment | e  Leather apron
Maintain e Groove preparations
electrode e  Uses of wire brush
angle and arc and chipping hammer
length e Metallurgical effects
Control on weldment
electrode e Characteristics of AC
travel speed and DC welding
along the machine
joint e Types of welds
Chip off e Types of electrode
metal slag coatings and function
and wire e Work angle and lead
brush angle
Inspect for e Welding symbols
weld defect e  Types of distortion
Clean e Joint design
workplace Circumstantial
Clean tools
and knowledge:
es(gg:sr::)?)r;; Detailed knowledge
and_ ] about:
equipment in
safe place e  Safety precautions to

be observed while
welding work piece
e First Aid

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services | nawledge assessment Suggegted Resources
CEpEETEs) Competence | Activities) Learning Methods Process
S) Assessment Assessment
(f) Welding Brainstorm: The student Welded metal Knowledge Evidence: The following tools,
metal in ) should be able conforms to . equipment and safety
horizontal | Guide the students | . technical Detailed knowledge of: gear are to be
butt joint | to define Weld specifications ) available:
J metal in horizontal | e  Inspect the P Method used: The : e Welding machine
butt joint and their machine student should explain the ng
L ' i i e Welding cables
application cable and welding technique used 9
lectrod o e Electrode holder
Demonstration: ﬁ eﬁj ode Principles: The student | «  Welding shield
older Should eXp|ain the ° Ch|pp|ng hammer
Demonstrate to the | ®  Interpret principles of: e Wire brush
students on how to working _ e Work bench
Weld metal in drawing e Arc welding )
horizontal butt e Prepare e Minimizing distortion | * Welclimg _tongs
joint and to handle materials for e  Obtaining good * Angle grinder
tools and welding penetration * Flatfile
equipment e  Select type e Selecting weld o Ben_ch vice
) and size of current e Scriber
Practical work: electrode for Theories: The student e Earth clamp
) the job should explain:  Ball pein hammer
glrj%irglltséei:;g e Set e Centre punch
bl recommende e Typesof metalsand | ¢ Overalls
manageable groups d current their properties e Leather gloves
to Weld metal in ; g
horizontal butt e Weld a work e Typesandfunctions |4 Canvas spats
o . piece of welding equipment | safety boots
joint in arc welding o e Groove preparation y
e Maintain OOve preparalions | 4 | eather apron
electrode e  Uses of wire brush
angle and arc and chipping hammer
length e Metallurgical effects
e Control on weldment
electrode e Characteristics of AC

travel speed

and DC welding
machine

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title | . Training Number
. Elements Suggeste Requirements/
(Main (Specific (Learning Teaching and Product/Services BB ESeEsI el Su egted Resources of
Competnes) Competence | Activities) Learning Methods Process % FEmoEk
5) g Assessment Assessment per Unit
glgng the e  Types of welds
joint e Types of electrode
e Chip off coatings and function
metal slag e Work angle and lead
and wire angle
brush e Welding symbols
e Inspect for e Types of distortion
weld defect e Joint design
J Cleall(n I Circumstantial
workplace knowledge:
e Clean tools Detailed knowledge
and_ about:
equipment e  Safety precautions to
e  Store tools be observed while
and_ . welding work piece
eqprrlnent in e  First Aid
safe place
3.2 (a) Joining Brainstorm: The student A set of work Knowledge Evidence: The following tools,
Performing steel plates ) should be able pieces joined . _ equipment and safety
resistance tGUd'd]‘f_ thert.udetntsl to: conform to Detailed knowledge of: | gear are to be
; o define Join stee ; ; .
welding olates their o« Select tools techr_n_cal _ Method used: The avallablg.
> U specifications student should explain e Resistance
application and P i i
) . how to- welding machine 97
equipmen :
Demonstration: o I\zarE the two . * Tongg
! e Prepare work piece e Welding apron
Dte(rjnortlstrati to trt1e . Eleer(;?)im spot o Perform spot welding | ¢  Welding hand
students on how to . e Setcurrent gloves
Join steel plates ‘_’(‘;?r']dt'\z% tf(I)at e Welding shield
Jmetal pieces *  Safety boots
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
and to handle tools Hold the Principles: The student e Tinsnip
and equipment work pieces should explain the e  Power supply
bractical work: together principles of: e Wire brush
ractical work: using a grip _ _
Organise the plier e Resistance welding
students into Set proper * Spotwelding
Theories: The student
manageable groups current should explain:
to Join steel plates Radius gauge plain:
in resistance Store tools e Importance of
welding and cleaning the joint
equipment area before joining
\C/:vlc?:ll(nplace e Resistance welding

e  Current settings for
different sheet
thicknesses

e Safe handling of
work pieces

e Safe handling of
working tools

e Safe handling of
measuring
instruments

Circumstantial

knowledge:

Detailed knowledge
about:

e Safe handling of
work pieces
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Module Title Unit Title Assessment Criteria Training N—
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods Assessment ;
s) Assessment per Unit
e Safe handling of
working tools
e Safe handling of
measuring
instruments
(b) Joining Brainstorm: The student A set of work Knowledge Evidence: The following tools,
steel pipes should be able pieces joined equipment and safety

Guide the students
to define Join steel
pipes their
application

Demonstration:

Demonstrate to the
students on how to
Join steel pipes and
to handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Join steel pipes
in resistance

to:

e  Select tools
and
equipment

o  Mark the two
pieces

e  Perform spot
welding to
join two flat
metal pieces

e Hold the
work pieces
together
using a grip
plier

e  Set proper
current

e Radius gauge

conform to
technical
specifications

Detailed knowledge of:

Method used: The
student should explain
how to:

e  Prepare work piece

e Perform spot welding
e  Set current
Principles: The student
should explain the
principles of:

e Resistance welding
e  Spot welding
Theories: The student
should explain:

e Importance of
cleaning the joint

welding e Store tools area beforejoilr:jipg
and e Resistance welding
equipment e  Current settings for
e Clean different sheet
workplace thicknesses

gear are to be
available:
e Resistance
welding machine
e Tongs
Welding apron
Welding hand
gloves
Welding shield
Safety boots
Tin snip
Power supply
Wire brush
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main s - : of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
s) ssessmen Assessment per Unit
e Safe handling of
work pieces
e Safe handling of
working tools
e Safe handling of
measuring
instruments
Circumstantial
knowledge:
Detailed knowledge
about:
e Safe handling of
work pieces
e Safe handling of
working tools
e Safe handling of
measuring
instruments
3.3 (a) Joining Brainstorm: The student A set of work Knowledge Evidence: The following tools,
Performing aluminium ) should be able pieces welded . _ equipment and safety
aluminium sheets tGuéd?_ the students | ¢4 conform to Detailed knowledge of: | gear are to be
welding 0 detine specifications ) available:
aluminium sr_]eets e  Select tools L\:Iuec;[zr?tdsﬁgﬁ?d ;T el ain e Safety boots
Demonstration: zggipmem oW o P e Welding hand 15
loves
Demonstrate tothe | | oot correct gloves
ini ressure i
aluminium sheets parameters g . Head_ flxed_
and to handle tools e Perform sheet ) et correct current welding shield
and equipment i0ints e TIG machine
) e  Wire brush
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Module Title

Assessment Criteria

Unit Title : . Training Number
. Elements Suggeste Requirements/
Main e - . ] of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competnes) Competence | Activities) Learning Methods Process FEmoEk
s) Assessment Assessment per Unit
Practical work: e  Perform tube Principles: The student
. joint should explain the
glrj%:r;ltzei;fgg e Perform butt principles of metal fusion
weldin .
manageable groups R Peen?orr% Theories: The student
to aluminium head should explain:
sheets in overhea
aluminium welding welding e Oxide formation
e Clean tools problems with
and aluminium welding
workplace e Different welding
[ Store tools processes
and Circumstantial
equipment
e Perform left knowledge:
and right .
welding Detailed knowledge
about:
e  Work safety and
health regulation
e  Properties of
engineering materials
(b) Joining Brainstorm: The student A set of work Knowledge Evidence: The following tools,
aluminium i should be able pieces welded . _ equipment and safety
tubes tGudld]:e_ thert_udents to: conform to Detailed knowledge of: gear are to be
o define Join TS ; .
specifications . available:
aluminium tubes e Select tools P Method used: The e Safety boots
Demonstration: and student should explain Ny
. how to: . elding hand
equipment

gloves
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Module Title

Assessment Criteria

Unit Title - . . - Training ; Number
. » ements uggeste Requirements
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources Pe?i];ds
Competence | Activities) Learning Methods A ;
s) ssessment Assessment per Unit
Demonstrate to the | ¢  Set correct e Set correct gas e Welding apron
students on how to welding pressure e Head fixed
Join aluminium parameters e Set correct current welding shield
tubes and to handle | e«  Perform sheet Principles: The student e TIG machine
tools and joints should explain the e Wire brush
equipment e Perform tube principles of metal fusion
Practical work: . JF(’)eTftorm butt Theories: The.student
Organise the welding should explain:
students into e Perform e  Oxide formation
manageable groups overhead problems with
to Join aluminium welding aluminium welding
tubes in aluminium | e  Clean tools e Different welding
welding and processes
workplace Circumstantial
e  Store tools
and knowledge:
. :?#g:?ne::ﬁ Detailed knowledge
and right about:
welding
e  Work safety and
health regulation
e  Properties of
engineering materials
4.0 Managing 4.1 €)) Brainstorm: The student Hazards, risks, Knowledge evidence: The following tools,
safe work Managing Controlling . should be able incident and . equipment and safety
environment hazards mechanical | Guide the students | . accidents are Detailed knowledge of: | gear are to be 18
hazards to deflng Control managed available:
mechanical hazard according to e Electrical
equipment
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Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requirements/
Con(”ll:)/lea}tlennce) C(Specmc (Learning Teaching and Process Product/Services | 0" 1e0° assessment Suggested Resources Pefi];ds
ompetence | Activities) Learning Methods Assessment S
S) Assessment per Unit
Demonstration: Interpret OSHA’s rules and | Method used: The e  Mechanical
service regulations student should explain equipment
Demonstrate to the manuals how to: e Power machines
students on how to Select tools e Measuring tools
Control mechanical and  Interpret OSHA rules | | Cutting tools
hazard and to equipment and regulations First gd Kit
handle tools and Use OSHA o  Use safety gears o F!rs alt_ it :
equipment rules and e Prepare preventive ° Slre extinguis Iers
Practical work: regulations maintenance schedule | ¢ SSTVIce manuals
: : : e OSHA rulesand
Prepare and inspection report reaulations
Organise the workshop * Prepare warning . Hglmet
students into inspection signs and safety . Glov
manageable groups report instructions c 0 ?5
to Control Prepare e Conduct assessment | ® =arplug
mechanical hazard workshop e  Carry out accident e Mask
in Manage hazards colour code investigation » Gloves
and safety e  Monitor safe working
signs environment
Identify any e Manage uses of
safety hazard safety gears
materials Principles: The student
Handle should explain the
hazards principles of:
material A .
Prepare . Preparl_ng inspection
preventive check !IStS _
maintenance *  Preparing warning
schedule signs an_d safety
Identify and nstructions
apply all o Identl_fylng hazards
emergency materials
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Module Title Unit Title Assessment Criteria Training N
. Elements Suggested Requirements/
Con(qMam (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o_f
PEEIES) Competence | Activities) | Learning M Process Periods
g Methods A t :
5) ssessmen Assessment per Unit
equipment e Preparing and
and supplies conducting training
Conduct e Handing hazard
safety materials
awareness Theories: The student
training to should explain: -
sub-ordinates
Monitor e Function of
safety inspection check list

environment
Manage uses
of safety
gears
Cleaning
tools and
equipment
Storing tools
and
equipment

e Importance of posting
warning sign and
safety instructions

e Advantages of risk
assessment

e Importance of carry
out accident
investigation

e Importance of
monitor safety at
working place

Circumstantial
knowledge

Detailed knowledge
about:

e Safety precautions
while manage
hazards
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Module Title P Assessment Criteria .
(Main Unitite Elements Suggested e Rec-qrtﬁjlrl:rlr?egnts/ Nug}ber
Specific i i .
Competence) Cc() rr?petence 'glzttelavrlrj[:gg Le‘;’::r%c;]hlr;\% :t?]c(i) " s Product/Services Suggested Resources | pariods
s) g Assessment Assessment per Unit
e Safe handling of tools
and equipment
e Waste disposal
(b) Controlli | Brainstorm: The student Hazards, risks, Knowledge evidence: The following tools,
ng ) should be able incident and . equipment and safety
chemical tG“d'd?_ the Cstu?enlts to: accidents are Detailed knowledge of: | gear are to be
hazards | '© detine Lontro managed ) available:
chemical hazards | » Interpret g Method used: The :
: according to student should explain *  Electrical
Demonstration: SerVICeI OSHA’s rules and | |\ 14 equipment
: manuals regulations ' e  Mechanical
Demonstrate to the | ®  Select tools e Interpret OSHA rules equipment
students on how to and t and regulations e Power machines
Control mechanical Equ'%rg‘;”A e Use safety gears e Measuring tools
hazard and to * , Slis o e  Prepare preventive e  Cutting tools
hangle tools and rggulations maiqtenanc_e schedule | e  First aid kit
equipment . Prepare and mspectlo_n report | e«  Fire extinguishers
Practical work: workshop e  Prepare warning e Service manuals
inspection signs and safety e OSHA rules and
Organise the report Instructions regulations
students into e Prepare e Conduct assessment | ¢  Helmet
inacr;agteablle groups workshop * Carry out accident e Gloves
rﬁecggnri?:al hazard colour code . :\I;I\é?]ﬁ?ogra;;r; working " carplg
in Manage hazards and safety i t * Mask
g signs environmen e  Gloves
o Identify any e Manage uses of
safety hazard . sa_lfety .gears
materials Principles: The student
e Handle should explain the
hazards principles of:
material
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment
Prepare e Preparing inspection
preventive check lists
maintenance e Preparing warning
schedule signs and safety
Identify and instructions
apply all e ldentifying hazards
emergency materials
equipment e Preparing and
and supplies conducting training
Conduct e Handing hazard
safety materials
awareness Theories: The student
training to should explain: -
sub-ordinates
Monitor e Function of
safety inspection check list

environment
Manage uses
of safety
gears
Cleaning
tools and
equipment
Storing tools
and
equipment

e Importance of posting

warning sign and
safety instructions

e Advantages of risk
assessment

e Importance of carry
out accident
investigation

e Importance of
monitor safety at
working place

Circumstantial

knowledge

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(qua}(lennce) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods
5) Assessment Assessment
Detailed knowledge
about:
e Safety precautions
while manage
hazards
e Safe handling of tools
and equipment
Waste disposal
(c) Controlli | Brainstorm: The student Hazards, risks, Knowledge evidence: The following tools,
ng ) should be able incident and . equipment and safety
Physical tGuc;d?' the Cstu?enlts to: accidents are Detailed knowledge of: | gear are to be
hazar 0 define Contro man . vailable:
azards Physical hazards e Interpret acio?g?r?g to Method used: The f : g?estrical
- service OSHA’s rules and student. should explain cquipment
Demonstration: manuals . . how to: quipme
egulations e  Mechanical
Demonstrate to the | ®  Select tools e Interpret OSHA rules equipment
students on how to and and regulations e Power machines
Control Physical equipment e Use safety gears e Measuring tools
hazards and to ¢ Use OSHA e  Prepare preventive e Cutting tools
handle tools and rules and maintenance schedule | «  First aid kit
equipment }rjegulatlons and inspection report | e  Fire extinguishers
Practical work: ’ Wr(;e:fsrr?op *  Prepare warning e Service manuals
inspection signs and safety e OSHA rules and
Organise the e P . instructions regulations
students into por e Conduct assessment e Helmet
manageable groups ¢ Prepkarﬁ e Carry out accident e Gloves
to Control Physical wc:r S opd investigation e Earplug
hazards in Manage c;)dourfc? € e Monitor safe working | 4  Mask
hazards zignga ey environment e Gloves

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria T
; . Elements Suggested Requirements/
Con(wl:)ﬂea}(:annce) C(Specmc (Learning VG el Process Product/Services Knowledge assessment Suggested Resources
ompetence | Activities) Learning Methods Assessment
) Assessment
Identify any e Manage uses of
safety hazard safety gears
materials Principles: The student
Handle should explain the
hazards principles of:
material o _
Prepare . Preparlpg inspection
preventive check lists
maintenance e Preparing warning
schedule signs and safety
Identify and instructions
apply all o Identi_fying hazards
emergency materials
equipment e Preparing and
and supplies conducting training
Conduct e Handing hazard
safety materials
awareness Theories: The student
training to should explain: -
sub-ordinates .
Monitor . !:unctlo_n of _
safety inspection check list

environment
Manage uses
of safety
gears
Cleaning
tools and
equipment

e Importance of posting

warning sign and
safety instructions
e Advantages of risk
assessment
e Importance of carry
out accident
investigation

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested Requirements/
c (Ma}[m (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggegted Resources | p o_fd
ompeEEnes) Competence | Activities) Learning Methods A erioads
5) ssessment Assessment per Unit
e  Storing tools e Importance of
and monitor safety at
equipment working place
Circumstantial
knowledge
Detailed knowledge
about:
e  Safety precautions
while manage
hazards
e Safe handling of tools
and equipment
Waste disposal
(d) Controlli | Brainstorm: The student Hazards, risks, Knowledge evidence: The following tools,
ng ) should be able incident and . equipment and safety
ergonom tGuc;d?' the Cstu?enlts to: accidents are Detailed knowledge of: | gear are to be
i 0 deTine contro man . vailable:
hcazards ergonomic hazards | e Interpret acio?g?r?g to L\:Iue(;zr?tdsﬁgitljd elhf . f : ;:Jestrical
- service OSHA’s rules and . prain equipment
Demonstration: manuals . . how to: quipme
egulations e Mechanical
Demonstrate to the | ®  Select tools e Interpret OSHA rules equipment
students on how to and_ and regulations e  Power machines
Control ergonomic equipment e  Use safety gears e Measuring tools
hazards and to e Use OSHA e Prepare preventive e  Cutting tools
handle tools and rules and maintenance schedule | e  First aid kit
equipment }rjegulatlons and inspection report | o  Fire extinguishers
Practical work: ) wr(;erplfsrr?op * Prepare \évar?ing e Service manuals
inspection Signs ana safety e OSHA rules and
instructions regulations
report
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}(lennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment

Organise the Prepare e Conduct assessment | e  Helmet
students into workshop e Carry out accident e Gloves
manageable groups colour code investigation e Earplug
to Control and safety e  Monitor safe working | ¢  Mask
ergonomic hazards signs environment e Gloves
in Manage hazards Identify any e Manage uses of

safety hazard safety gears

materials Principles: The student

Handle should explain the

hazards principles of:

material

Prepare e  Preparing inspection

preventive check lists

maintenance Preparing warning

schedule signs and safety

Identify and instructions

apply a” o Iden“fylng hazardS

emergency materials

equipment e Preparing and

and supplies conducting training

Conduct e Handing hazard

safety materials

awareness Theories: The student

training to should explain: -

sub-ordinates .

Monitor ¢ !:unctlo_n of .

safety inspection check list

environment
Manage uses
of safety
gears

Importance of posting
warning sign and
safety instructions
Advantages of risk
assessment

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegte 4 Resolrces o_f
Competnes) Competence | Activities) Learning Methods Process Per|od§
s) Assessment Assessment per Unit
e Cleaning e Importance of carry
tools and out accident
equipment investigation
e Storing tools e Importance of
and monitor safety at
equipment working place
Circumstantial
knowledge
Detailed knowledge
about:
e  Safety precautions
while manage
hazards
e Safe handling of tools
and equipment
e  Waste disposal
4.2 Carrying | (a) Brainstorm: The student Risk assessment Knowledge evidence: The following tools,
out risk Controlling ) should be able carried out as per . . equipment and safety
assessment | risk tG“d'd?_ the (;Stu?er}ts to: OSHA standard Detailed knowledge of: | gear are to be
o0 define Contro . Interpret ?Qdu?:tti%r:;)bne Method used: The avallgble: |
service g student should explain ¢ ervice manuals
Demonstration: manuals how to: . Sezﬁl':tions
Demonstrate to the | ®  Select tools e  Conduct safety e Workshop rules 2
students on how to and training e Camera
Control risk and to eqUIpm_ent e ldentify safety hazard | ¢ Risk assessment
handle tools and * Supervise material sheet
equipment \?\/rgflzls%eosafe e Handle hazard e Mask
Practical work: practicespto material * Earplug
o Gloves
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Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requi ts/
(Main (Specific Learnin Teaching and . Knowledge assessment equirements of
Competence) Competence 'g‘ il 3) Learning l\g/]lethods Process Product/Services Suggested Resources Period_s
s) SESEEIEL Assessment per Unit
Organise the protect e  Prepare inspection e Overall
students into yourself, report e  Safety boots
manageable groups other and Principles: The student e Safety clear
to Control risk in properties should explain the glasses
Carry out risk React principles of:
assessment correctly and
safely when e Reacting correctly
faced with an and safely when
emergency faced with an
Identify and emergency
apply e Identifying and
correctly all applying correctly all
emergency emergency
equipment equip_ment and
and supplies supplies
Make e Conducting safety
periodic training
inspections of e Identifying safely
workshop hazards materials
area and all e Handling hazard
equipment materials
and prepare Theories: The student
report should explain: -
Conduct .
safety e Carryout risk
training assessment
Identify any e Conducting safety
safety hazard training
material e Inspecting workshop
Handle areas tools and
hazard equipment
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
i ' ) ] t of
(B4 (Specific (Learning Teaching and Product/Services Knowledge assessmen Suggested Resources iod
Competnes) Competence | Activities) Learning Methods Process HaY >
5) Assessment Assessment per Unit
material e Handling Hazard
correctly material correctly
Prepare e Follow compressed
universal air rules
workshop Circumstantial
colour codes knowledge
and know )
what the Detailed knowledge
colour about:
Ir\(jlplr(esents q e  Safety precautions
f'Ia e]?ut an while carrying out
e Si € risk management
repor e Safe handling of tools
Be aware of

the dangerous
of
compressed
air

Ensure
availability of
personal
protective
equipment
Supervise
compressed
air rules
Monitor good
environmenta
| practices

and equipment
Waste disposal
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Module Title Unit Title Assessment Criteria Training N
umber
. Elements Suggested Requirements/
Main . . : . of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources | pariods
P Competence | Activities) | Learning Methods ;
5) Assessment Assessment per Unit
e Clean tools
and
equipment
e  Store tools
and
equipment
(b) Brainstorm: The student Risk assessment Knowledge evidence: The following tools,
Managing should be able carried out as per equipment and safety

safety gears

Guide the students
to define Manage
safety gears

Demonstration:

Demonstrate to the
students on how to
Manage safety
gears and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Manage safety
gears in Carry out
risk assessment

to:

e Interpret
service
manuals

e  Select tools
and
equipment

e  Supervise
practice safe
workshop
practices to
protect
yourself,
other and
properties

e React
correctly and
safely when
faced with an
emergency

OSHA standard
and automobile
regulations

Detailed knowledge of:

Method used: The
student should explain
how to:

e Conduct safety
training

e Identify safety hazard
material

e Handle hazard
material

e  Prepare inspection
report

Principles: The student

should explain the

principles of:

e Reacting correctly
and safely when
faced with an
emergency

gear are to be

available:

e Service manuals

e OSHA
regulations

e  Workshop rules

Camera

Risk assessment

sheet

Mask

Ear plug

Gloves

Overall

Safety boots

Safety clear

glasses
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods Assessment
D) Assessment
Identify and e Identifying and
apply applying correctly all
correctly all emergency
emergency equipment and
equipment supplies
and supplies e Conducting safety
Make training
periodic e Identifying safely
inspections of hazards materials
workshop e Handling hazard
area and all materials
equipment Theories: The student
and prepare should explain: -
report
Conduct e Carryout risk
Safety assessment
training e Conducting safety
Identify any training
safety hazard e Inspecting workshop
material areas tools and
Handle equipment
hazard e Handling Hazard
material material correctly
correctly e Follow compressed
Prepare air rules
universal Circumstantial
workshop knowledge
;;):jolti;g\cl)vdes Detailed knowledge
what the about:

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested

Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

colour
represents

e Make out and
file safe
report

o Beaware of
the dangerous
of
compressed
air

e Ensure
availability of
personal
protective
equipment

e  Supervise
compressed
air rules

e  Monitor good
environmenta
| practices

e Clean tools
and
equipment

e  Store tools
and
equipment

e Safety precautions

while carrying out
risk management

and equipment

e  Waste disposal

Safe handling of tools

Number
of
Periods
per Unit

43
Managing
environment

(@)
Managing
air pollution

Brainstorm:

The student
should be able
to:

Workshop
environment
managed as per

The following tools,
equipment and safety
gear are to be
available:

15
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Module Title Unit Title Assessment Criteria Training N
. Elements Suggested Requirements/
Main P . 4 . ment of
( (Specific (Learning Teaching and Product/Services Knowledge assess Suggested Resources ;
Competence) A - Process Periods
Competence | Activities) Learning Methods Y — e U
D) Assessment P
Guide the students Select rules and e Tool kit
to define Manage relevant regulations e Sprit level
air pollution safety gears e  Multimeter
L Prepare e  Safety boots
Demonstration: preventive e Gloves
Demonstrate to the maintenance e Overalls
students on how to schedule e Cleaning
Manage air Control materials
pollution and to environmenta e Hoe
handle tools and | pollution e Broom
equipment Maintaining e Brush
safety
Practical work: environment e Safety gears
Managin e Dust covers
Organise the sa?etag g e  Dust mask
students into ersgnal e Dust bin
manageable groups P e  Wheel barrow

to Manage air
pollution in
Manage
environment

environment
Control tools,
equipment
and safety
gears
Control
different
types of
wastes as per
OSHA
Conduct
safety
awareness
training to
subordinates
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Module Title Unit Title Assessment Criteria Training N——
. Elements Suggested i
(Main (Specific (Learning Teacgh%ng and Product/Services Knowledge assessment Su Reeg?elcrielr?neesr(])tljices of
Competnes) Competence | Activities) Learning Methods Process % Per|od§
5) Assessment Assessment per Unit
e Clean tools
and
equipment
e  Store tools
and
equipment
(b) Brainstorm: The student Workshop The following tools,
Managing i should be able environment equipment and safety
water Guide the students | ¢, managed as per gear are to be
pollution to define Manage rules and available:
water pollution . Sellect regulations e Tool kit
Demonstration: ;Zfi\tlsrgears . ﬁ/{lalz::ilni\éte;r
L)
Demonstrate to the | ®  Prepare e  Safety boots
students on how to pmraeﬁg;l;/r?ce e Gloves
Manage water !
poIIut?on and to schedule : 8\?;:::]5
handle tools and  Control material%
equipment environmenta e Hoe
| pollution
Practical work: e Maintaining . Sroorr]“
Organise the safe_ty : S;ft ears
students into enwroqment i~
ble arouns | © Managing e Dust covers
to Manage water | STV »  Dustmask
pollution in pers_onal * Dustbin
Manage environment e  Wheel barrow

environment

e Control tools,
equipment
and safety
gears
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested

Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Suggested Resources

Training
Requirements/

Control
different
types of
wastes as per
OSHA
Conduct
safety
awareness
training to
subordinates
Clean tools
and
equipment
Store tools
and
equipment

(c) Managin
g land
pollution

Brainstorm:

Guide the students
to define Manage
land pollution

Demonstration:

Demonstrate to the
students on how to
Manage land
pollution and to
handle tools and
equipment

Practical work:

The student
should be able

to:

Select
relevant
safety gears
Prepare
preventive
maintenance
schedule
Control
environmenta
| pollution

Workshop
environment
managed as per
rules and
regulations

The following tools,
equipment and safety

gear are to be
available:

Tool kit
Sprit level
Multimeter
Safety boots
Gloves
Overalls
Cleaning
materials
Hoe
Broom
Brush

Number
of
Periods
per Unit

454




Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Organise the
students into
manageable groups
to Manage land
pollution in
Manage
environment

Maintaining
safety
environment
Managing
safety
personal
environment

Control tools,

equipment
and safety
gears
Control
different
types of
wastes as per
OSHA
Conduct
safety
awareness
training to
subordinates
Clean tools
and
equipment
Store tools
and
equipment

Safety gears
Dust covers
Dust mask
Dust bin
Wheel barrow

Number
of
Periods
per Unit

5.0 Managing
preventive
maintenance

5.1 Planning
preventive
maintenance

(@)
Preparing
schedules of
preventive

Brainstorm:

Guide the students
to define Prepare
schedules of

The student
should be able

to:

Preventive
maintenance is
planned as per

Knowledge evidence:

Detailed knowledge of:

The following tools,
equipment and safety
gear are to be
available:

23
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main T . : . Knowledge assessment q of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
maintenance | preventive Interpret workshop Method used: The General hand foot
of tools, maintenance of service standards student should explain kit
machines tools, machines and manuals how to: Workshop tools,
and equipment Read and equipment and
equipment o apply *  Prepare workshop machines
Demonstration: workshop IFPSPGC'UOn fﬁ‘(p(r)]rt Service manuals
Demonstrate to the rules and * r?pare V\éor S dop Workshop rules
students on how to regulations cofour co e;m and regulations
Prepare schedules Select tools . E?aitﬁjégnfe are Gloves
of preventive and worksho pin\een or Overall
maintenance of equipment e Planan dp repare y Safety boots
tools, machines and Make o prep Safety clear
: indi preventive y
equipment and to PerIOdIP maintenance trainin glasses
handle tools and inspection of g Helmet
equipment workshop Mask
area and all i s
. . : Principles: The student Ear plug
Practical work: .
actical wo Equment should explain the
Organise the wrgflirr?o principles of:
students into . op )
manageable groups Inspection e  Preparing colour code
to Prepare report of and safety signs
tools and e  Preparing preventive
schedules of ; paring p
preventive equipment maintenance schedule
maintenance of Prepare e Planand prepare
tools, machines and preventive workshop inventory
equipment in Plan maintenance Theories: The student
maintenance Prepare
workshop e Importance of
preventive interpret service

manuals
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Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requirements/
Congl:)ﬂea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods A -
5) ssessment Assessment per Unit
maintenance e Importance of
schedule preparing workshop
e Prepare and inspection and
use workshop maintenance schedule
colour court reports
and e Importance of
safety signs preparing
maintenance training
e Planand programs
Prepare e Importance of
workshop Cleaning and storing
inventory tools and equipment
e Clean tools Circumstantial
and knowledge
equipment
e  Store tools Detailed knowledge
and about:
equipment .
e  Safety precautions
while planning
preventive
maintenance
e Safe handling of tools
and equipment
Waste disposal
(b) Brainstorm: The student Preventive Knowledge evidence: The following tools,
Preparing i should be able maintenance is . equipment and safety
inspection Gmde_ the students | - planned as per Detailed knowledge of: gear are to be
check list of | to define Prepare workshop available:
tools, inspection check e Interpret standards e General hand foot
list of tools, service Kit
equipment and manuals
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Module Title Unit Title Assessment Criteria Training
‘ Elements Suggested Requirements/
Con(quTennce) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods Assessment
D) Assessment
equipment machine and Read and Method used: The e  Workshop tools,
and machine | equipment apply Etudent should explain equipment and
. worksho ow to: machines
Demonstration: rules andp e Service manuals
Demonstrate to the regulations * I_Dreparf_ workshtip e Workshop rules
students on how to Select tools Inspection repor and regulations
Prepare inspection and *  Prepare workshop e Gloves
pare Insp i colour code and
check list of tools equipment : e Overall
. : safety signed
equipment and Make e Safety boots
. iodi e Plan and prepare
machine and perioaic . e Safety clear
. ; ; workshop inventory
equipment and to inspection of glasses
handle tools and workshop *  Planand prepare e Helmet
equipment area and all pre_ventlve o N Mask
i maintenance training
) equipment e Earplug
Practical work: Prepare
Organise the ﬁgrléscrt]i%% Principles: The student
students into e Fc)th of should explain the
manageable groups togls and principles of:
to Prepare . .
inspection check E(::lp;rrgent ¢ Przpar]lng colour code
list of tools, re\[jentive and safety signs
equipment, ﬁwaintenance e Preparing preventive
machine, and Plan maintenance schedule
preventive programs * Planand prepare
maintenance Prepare W(_)rkshop inventory
workshop Theories: The student
preventive should explain: -
maintenance
schedule e Importance of

Prepare and
use workshop

interpret service
manuals

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training o
umber
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources of
Competence) c t A - Process Periods
Oompetence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
colour court e Importance of
and preparing workshop
safety signs inspection and
maintenance schedule
. E'a“ and reports
wfflfsﬁo e Importance of
et P preparing
entory maintenance training
e  Clean tools programs
and e Importance of
equipment Cleaning and storing
¢ Storetools tools and equipment
and Circumstantial
equipment knowledge
Detailed knowledge
about:
e  Safety precautions
while planning
preventive
maintenance
e Safe handling of tools
and equipment
e Waste disposal
52 €)] Brainstorm: The student Preventive Knowledge evidence: The following tools,
Supervising | Performing . should be able maintenance of . equipment and safety
; ; Guide the student ; Detailed knowledge of:
preventive | preventive ulde the students | to: tools, equipment, etarled knowledge of: | gear are to be
maintenance | maintenance | t0 define machines and Method used: The available: 23
of tools preventive * Interpret building are ; : e G | hand foot
001S, : - student should explain eneral hand foo
eqUIpment maintenance Of service performed as per kit
manuals how to:
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(qua}(lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
P Competence | Activities) Learning Methods A ;
5) ssessment Assessment per Unit
and tools, equipment Read and workshop e  Prepare and apply e Workshop tools,
machines and machines apply rules standards workshop preventive equipment and
and schedule machines
hangle tools and regulations e Plan and conduct e Service manuals
equipment Prepare and preventive e Workshop rules
Demonstration: apply maintenance training and regulations
workshop e  Prepare safety signs o Gloves
Demonstrate to the inspection and colour code e Overall
students on how_to report e Correct hand tools e Safety boots
Per_form preventive Prepare and and equipment safety | o«  Safety clear
maintenance of use safety e Practice correct lift glasses
tools, equipment signs and and jack safety e  Helmet
?”‘:} mgfh't“esi a”dd colour code e Good electrical safety | ¢  Mask
0 _an e tools an Prepare and e Follow good e Earplug
equipment appllzl ) environmental
; . workshop practices
Practical work: preventive Principles: The student
Organise the maintenance should explain the
students into schedule principles of:
manageable groups ]
to Perform Plan and e Preparingand
preventive applying preventive
maintenance of conduct maintenance schedule
tools, equipment preventive * Preparing and use
and machines in ?rw;:itr?nance safety signs and
Supervise ng colour code
preventive Practice e Plan and conduct
maintenance correct hand preventive
tools and maintenance training
equipment Theories: The student
safety should explain: -
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main s - : . of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t Uni
s) ssessmen Assessment per Unit

Practice e Importance of
correct lift preparing and
and jack applying preventive
safety maintenance schedule
Practice good e Importance of
electrical preparing and use
safety safety signs and

Monitor good
and
environmenta
| practices
Clean tools
and
equipment
Store tools
and
equipment

colour code
Importance of
Planning and
conducting
preventive
maintenance training
Importance of follow
good environmental
practices

Circumstantial
knowledge

Detailed knowledge
about:

Safety precautions
while planning
preventive
maintenance

Safe handling of tools
and equipment

Waste disposal
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods Y —
s) Assessment
(b) Brainstorm: The student Preventive Knowledge evidence: The following tools,
Performing . should be able maintenance of . _ equipment and safety
preventive tG“(;d]f_ the students | ¢, tools, equipment, | Detailed knowledge of: | gear are to be
maintenance | 'O G€Tne machines and available:
. i - Method used: The
of working | Preventive e Interpret building are student should explain e General hand foot
environment ma|r|lt}enance of service performed as per how to: kit
working Cand manuals workshop e Workshop tools,
enwrr:.)nmen d an ¢ Readand standards e Prepare and apply equipment and
??}C dlmte a? nd apply rules workshop preventive machines
eaui ?n:nots a and i schedule e  Service manuals
quip regulations e Plan and conduct e Workshop rules
Demonstration: * Pre;l)are and preventive and regulations
apply maintenance training | ¢  Gloves
Demonstrate to the workshop e Prepare safety signs | e  Overall
students on how to Inspection and colour code . Safety boots
Perform preventive report d e  Correct hand tools e Safety clear
maintenance of y Preparfe ta” and equipment safety glasses
working use sarety o Practice correctlift | ¢  Helmet
handle tools and colour code e Good electrical safety | o Ear plug
equipment * Prepareand e Follow good
. apply :
Practical work: workshop environmental
reventive practices
Organise the gwaintenance Principles: The student
students into schedule should explain the
manageable groups principles of;
to Perform )
preventive e Planand o Preparingand
maintenance of conduct applying preventive
working oreventive maintenance schedule

environment in

Number
of
Periods
per Unit

462




Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Supervise
preventive
maintenance

maintenance
training
Practice
correct hand
tools and
equipment
safety
Practice
correct lift
and jack
safety
Practice good
electrical
safety
Monitor good
and
environmenta
| practices
Clean tools
and
equipment
Store tools
and
equipment

Preparing and use
safety signs and
colour code

Plan and conduct
preventive
maintenance training

Theories: The student
should explain: -

Importance of
preparing and
applying preventive
maintenance schedule
Importance of
preparing and use
safety signs and
colour code
Importance of
Planning and
conducting
preventive
maintenance training
Importance of follow
good environmental
practices

Circumstantial
knowledge

Detailed knowledge
about:

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main St . . . Knowledge assessment of
( (Specific (Learning Teaching and Product/Services g Suggested Resources ;
Competence) c t A - Process Periods
ompetence | Activities) Learning Methods A t L7
5) ssessmen Assessment per Unit
e Safety precautions
while planning
preventive
maintenance
e Safe handling of tools
and equipment
e  Waste disposal
6.0 Installing 6.1 Installing | (a) Brainstorm: The student A record of values | Knowledge Evidence: The following tools,
commercial and | cold rooms Installing i should be able of pressure, . . equipment and safety
industrial air condensing tGudId;}' thel Stl:dﬁ_”ts to: temperature and Detailed knowledge of: | gear are to be
conditioning uniton slab | 10 G€tne instaliing electrical : available:
i i L Method used: The
systems condensing uniton | e Read and quantities student should explain o Pressure gauge
slab and handle Interpret conforming to the | -\ manifold
tOOI-S and |nsta|-|at|0n Specified ratings : ° Oxy'acetylene
equipment grallmtntgs | e Perform levelling of welding set
Demonstration: | ar(]adec 0058 equipment .
. e  Prepare installation o  Wattmeter
Demonstrate to the equipment site e Volt-ohm
studen_ts onhowto |® Preparetime e Install the various milliammeter 30
Installing frame for components (VOM)
condensing unit on installation e Perform test run  Digital
slab and to handle | ¢ Perform e Fabricate copper multimeter
tools and diagnostic tubing e  Spirit level
equipment ;rhoouobtliig e  Procedurally install e  Laser beam spirit
Practical work: e Perform _ orerect machinery level
modifications Principles: The student e Hand power tools
Organise the 0 Suit site should explain the (drilling machine,
students into conditions principles of: grinder)
manageable groups " . e  Lifting tackle
to Installing * Prepare (i) Making an e Meagor
foundation alignment 99

e Noise meter
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Number
of
Periods
per Unit

condensing unit on
slab

Grout and fix
foundation
bolts

Position
major
components
in accordance
with
drawings,
design
Specification
sand
instructions
Run
refrigerant
piping, tubing
and
condensate
drain

Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction

(jj) Temperature
controls
(kK) Levelling a
machine
(I) Test running
equipment
Theories: The student
should explain:

e Different
preservation
temperatures for
different items

e Use of installation
drawings

e Importance of control
systems

e Verification of
acceptable
performances of
equipment

e  Machinery erection
procedures

Circumstantial

knowledge:
Detailed knowledge
about:

e Installation codes of
practice

e Oil pump

e Pipe cutters

e Pipe expanders
(swaging tools)

e Leak detector

e  Flaring tool

o Electronic leak
detector

e  Pinch off tool

e Charging cylinder

e Capacitor
analyser

e Air flow meter

e Electro-
mechanical
toolbox

e Measuring tape
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
Competence | Activities) Learning Methods A ;
s) ssessment Assessment per Unit
e Testrunthe e Documented safety
equipment procedures and safety
e Produce plans for personal
documentatio and work site safety
nin e Safe handling of
accordance tools, measuring
with work instruments and
site materials
procedures
e Clean the
workplace
and tools
e  Store tools
and
equipment
(b) Installing | Brainstorm: The student A record of values | Knowledge Evidence: The following tools,
indoor ) should be able of pressure, . equipment and safety
unit Guide the students | o- temperature and Detailed knowledge of: gear are to be

to define Install

indoor unit and

handle tools and
equipment

Demonstration:

Demonstrate to the
students on how to
Install indoor unit
and to handle tools
and equipment

Read and
interpret
installation
drawings
Select tools
and
equipment
Prepare time
frame for
installation

electrical
quantities
conforming to the
specified ratings

Method used: The
student should explain
how to:

e Perform levelling of

equipment

e Prepare installation
site

e Install the various
components

e  Perform test run

available:

e  Pressure gauge
manifold

e  Oxy-acetylene
welding set

e Wattmeter

e Volt-ohm
milliammeter
(VOM)
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
Competence | Activities) Learning Methods A t
s) SN (] Assessment
Practical work: e Perform e Fabricate copper Digital
ise th diagnostic tubing multimeter
(ir%amtse_tte trouble e  Procedurally install Spirit level
students Ibnl 0 shooting or erect machinery Laser beam spirit
:nﬁna?eﬁ_ edgroups e Perform Principles: The student level
0 _tns all indoor modifications should explain the Hand power tools
uni to suit site principles of: (drilling machine,
conditions . grinder)
e Prepare © gfiagt:rr;ge:tn Lifting tackle
foundation
e Grout and fix (d) Temperature Me_gger
r controls Noise meter
foundation . i
: (e) Levelling a Oil pump
bolts machine Pipe cutters
* Position (f) Test running Pipe expanders
major equipment (swaging tools)
components Leak detector

in accordance

with

drawings,

design

specifications
and

Theories: The student
should explain:

Different
preservation
temperatures for
different items

Flaring tool
Electronic leak
detector

Pinch off tool
Charging cylinder

; : ) ) Capacitor
Instructions e  Use of installation anaplyser

e Run drawings Air flow meter
refrigerant e Importance of control Electro-
piping, tubing systems mechanical
and e Verification of toolbox
condensate acceptable Measuring tape
drain performances of

e  Ensure equipment
ancillary

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
components e  Machinery erection
are installed procedures
in accordance Circumstantial
with
drawings, knowledge:
de5|gr! . Detailed knowledge
specifications
and about:
instruction
e Test run the e Installation codes of
equipment practice
e Produce e Documented safety
documentatio procedures and safety
nin plans for personal
accordance and work site safety
with work e Safe handling of
site tools, measuring
procedures instruments and
e Clean the materials
workplace
and tools
e  Store tools
and
equipment
(c) Installi | Brainstorm: The student A record of values | Knowledge Evidence: The following tools,
ng . should be able of pressure, . equipment and safety
piping Gmde_ the students | - temperature and Detailed knowledge of: gear are to be
circuit | to define Install electrical available:
piping circuitand | o Read and guantities e  Pressure gauge
interpret manifold

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
(T (Specific (Learning Teaching and Product/Services | "nowledge assessment Su egted Resources
Competence) e . Process 99
Competence | Activities) Learning Methods Y —
s) Assessment
handle tools and installation conforming to the | Method used: The e  Oxy-acetylene
equipment drawings specified ratings student should explain welding set
D tration: e Select tools how to: o
emonstration: and serform levellina of | * Wattmeter
- o
Demonstrate to the equipment eetrji()::]enive NGOt e Volt-ohm
students on howto | ® Preparetime quipmet . milliammeter
Install piping frame for  Prepare installation (VOM)
circuit and to installation T'tet Il the vari  Digital
handle tools and e Perform * 'nstaflihe various multimeter
equipment diagnostic components e Spirit level
trouble e Perform test run e Laser beam spirit
Practical work: shooting *  Fabricate copper level
) e Perform tubing e Hand
om - . power tools
Or%anlse_the m0d|f|cat|0ns o Procedura“y install (dl’llllng machine
students into to suit site or erect machinery grinder) ’
manageable groups ndition Principles: The student -
to Install conartions ) e  Lifting tackle
0 Install piping o Prepare should explain the e Meager
circuit foundation principles of: egge
] e Noise meter
* %LO#(;ai?gnﬂx (d) Making an e Oil pump
bolts alignment e  Pipe cutters
Positi (e) Temperature e Pipe expanders
o m?jlolron contro!s (swaging tools)
coeronents (f) Levellinga e Leak detector
in accordance machine i *  Flaring tool
with (9) Test runnltng e Electronic leak
. equipmen detector
drawings, Theories: The student e Pinch off tool
design should explain:

specifications
and
instructions

Different
preservation

e Charging cylinder

e  Capacitor
analyser

e Air flow meter

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Con(ql:)/lea}(lennce) (Specific (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment

Run temperatures for e Electro-
refrigerant different items mechanical
piping, tubing e Use of installation toolbox
and drawings e Measuring tape
condensate e Importance of control
drain systems
Ensure e Verification of
ancillary acceptable
components performances of
are installed equipment
in accordance e Machinery erection
with procedures

drawings,
design
specifications
and
instruction
Test run the
equipment
Produce
documentatio
nin
accordance
with work
site
procedures
Clean the
workplace
and tools

Circumstantial

knowledge:

Detailed knowledge

about:

Installation codes of
practice

Documented safety
procedures and safety
plans for personal
and work site safety
Safe handling of
tools, measuring
instruments and
materials

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N
umber
. Elements Suggested Requirements/
Main i . : . Knowledge assessment of
( (Specific (Learning Teaching and Product/Services g Suggested Resources ;
Competence) o ) Process Periods
Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
e  Store tools
and
equipment
(d) Brainstorm: The student A record of values | Knowledge Evidence: The following tools,
Installing . should be able of pressure, . _ equipment and safety
supply tGu(;d?_ theI stt:dﬁnts to: temperature and Detailed knowledge of: gear are to be
circuit 0 defineé Insta electrical : available:
supply circuitand | o Read and quantities Method used: The o  Pressure gauge
handle tools and interpret - student should explain > e 9aud
¢ Interpret conforming to the | | -\ 0. manifold
Demonstration: | | g;all\é\gtngsols e Perform levelling of welding set
5 ) e equipment o
emonstrate to the . Prepare installation Wattmeter
students on how to equipment ) sitep : Volt-ohm
Install supply * ;;ergirﬁotrlme e Install the various milliammeter
circuit and to ! ) components (VOM)
handle tools and gst?IIatlon e  Perform test run  Digital
equipment y d?arg(r)\:)r:tic «  Fabricate copper multimeter
Practical work: trouble tubing _ e  Spirit level N
shooting e Procedurally install e Laser beam spirit
Organise the e Perform or erect machinery level
students into modifications Principles: The student * Hand power tools
manageable groups 0 Suit site should explain the (drilling machine,
to Install supply s principles of: grinder)
circuit conditions Lifting tackle
. [ ]
e Prepare (h) Making an M g
foundation alignment ° Negger ¢
e Position (i) Temperature * Noise meter
major controls ¢ Oil pump
components e Pipe cutters
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested

Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

in accordance
with
drawings,
design
Specifications
and
instructions

e Condensate
drains

e Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction

e Testrunthe
equipment

e Produce
documentatio
nin
accordance
with work
site
procedures

(1) Levelling a
machine
(k) Test running
equipment
Theories: The student
should explain:

e Different
preservation
temperatures for
different items

e Use of installation
drawings

e Importance of control
systems

e Verification of
acceptable
performances of
equipment

e  Machinery erection
procedures

Circumstantial

knowledge:
Detailed knowledge
about:

e Installation codes of
practice

e Documented safety
procedures and safety

e Pipe expanders
(swaging tools)

e Leak detector

e  Flaring tool

e Electronic leak
detector

e  Pinch off tool

e Charging cylinder

e  Capacitor
analyser

e Air flow meter

e Electro-
mechanical
toolbox

e Measuring tape

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title Training N
umber
] Elements Suggested Reguirements/
(Main Specific i : . Knowledge assessment q of
Competence) Cc()n?petence f\lz:(te?vrlr']t:gs% Le;:lr%(;]f;]lf:\% :t?]((i) " Process Product/Services Suggested Resources | periods
5) Assessment Assessment per Unit
e Cleanthe plans for personal
workplace and work site safety
and tools e Safe handling of
e  Store tools tools, measuring
and instruments and
equipment materials
(e) Brainstorm: The student A record of values | Knowledge Evidence: The following tools,
] g g
Installing ) should be able of pressure, . _ equipment and safety
electric tGudId;}' thel Stl:dﬁ”ts to: temperature and Detailed knowledge of: | gear are to be
control 0 detine Insta electrical : available:
circuit electric control e Readand quantities Method used: The P
PN : : student should explain ¢ Fressure galge
circuit and handle interpret conforming to the | |\ . manifold
tools and installation specified ratings ' e Oxy-acetylene
equipment drawings ;  od
e Perform levelling of welding set
Demonstration: ° Se(lject tools equipment .
) 22uipment e  Prepare installation Wattmeter
Demonstrate to the i site Volt-ohm
Ttutt.'ielrlltslorl howto | * ;;erﬂzrfeotrl me e Install the various milliammeter
nstall electric X g components VOM
control circuit and installation . Perfgrm test run . E)igital)
o h_andle toolsand | (Fj)iezarfﬂg:tic e Fabricate copper multimeter
equipment trogble tubing e Spirit level
Practical work: shooting e  Procedurally install e Laser beam spirit
e Perform or erect machinery level
Organise the modifications Principles: The student e Hand power tools
students into 0 suit site should explain the (drilling machine,
o Insal eleoic | conditions prineiples o Vitting tack
. [ ]
control circuit * Prepare () Making an . Me gr acle
foundation alignment 99
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested

Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/
Suggested Resources

Grout and fix
foundation
bolts

Position
major
components
in accordance
with
drawings,
design
Specification
sand
instructions
Run
refrigerant
piping, tubing
and
condensate
drain

Ensure
ancillary
components
are installed
in accordance
with
drawings,
design
specifications
and
instruction

(m) Temperature
controls

(n) Levelling a
machine

(0) Test running
equipment

Theories: The student
should explain:

Different
preservation
temperatures for
different items

Use of installation
drawings
Importance of control
systems
Verification of
acceptable
performances of
equipment
Machinery erection
procedures

Circumstantial
knowledge:
Detailed knowledge

about:

Installation codes of
practice

Noise meter

Oil pump

Pipe cutters

Pipe expanders

(swaging tools)

Leak detector

e  Flaring tool

o Electronic leak
detector

e  Pinch off tool

e Charging cylinder

e  Capacitor
analyser

e Air flow meter

e Electro-
mechanical
toolbox

e Measuring tape

Number
of
Periods
per Unit
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Module Title

(Main
Competence)

Unit Title

(Specific
Competence

s)

Elements
(Learning
Activities)

Suggested
Teaching and
Learning Methods

Assessment Criteria

Process
Assessment

Product/Services

Assessment

Knowledge assessment

Training
Requirements/

Suggested Resources

Test run the
equipment
Produce
documentatio
nin
accordance
with work
site
procedures
Clean the
workplace
and tools
Store tools
and
equipment

e Documented safety
procedures and safety
plans for personal
and work site safety.

Safe handling of tools,
measuring instruments
and materials

(f) Charging
with
refrigerant
and
commission
the system

Brainstorm:

Guide the students
to define Charge
with refrigerant
and commission
the system and
handle tools and
equipment

Demonstration:

Demonstrate to the
students on how to
Charge with
refrigerant and

The student
should be able

to:

Read and
interpret
installation
drawings
Select tools
and
equipment
Perform
diagnostic
trouble
shooting

A record of values
of pressure,
temperature and
electrical
quantities
conforming to the
specified ratings

Knowledge Evidence:
Detailed knowledge of:

Method used: The
student should explain
how to:

e Perform levelling of

equipment

e Prepare installation
site

e Install the various
components

e  Perform test run

The following tools,
equipment and safety
gear are to be

available:

e Pressure gauge
manifold

e  Oxy-acetylene
welding set

e Wattmeter

e Volt-ohm
milliammeter
(VOM)

¢ Digital
multimeter

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services | nwledge assessment Suggested Resources
Competence) A : Process
Competence | Activities) Learning Methods A t
s) astliial Assessment
commission the e Perform e Fabricate copper e Spirit level
system and to modifications tubing e  Laser beam spirit
hangjle tools and to suit site e  Procedurally install level
equipment conditions or erect machinery e Hand power tools
Practical K- e Grout and fix Principles: The student (drilling machine,
ractical work: foundation should explain the grinder)
Organise the bolts principles of: e Lifting tackle
students into  Position - e Megger
manageable groups major (p) I\:Iia?rr:]g :tn e Noise meter
to Charge with components angnme e Oil pump
. ; (q) Temperature .
refrigerant and m_ar::cordance controls e Pipe cutters
issi wit ;
commission the drawings (r) Levelling a e Pipe e_xpanders
system wings, machine (swaging tools)
design .
specifications () Testrunning *  Leak detector
and equipment e Flaring tool

instructions

e Test run the

Theories: The student
should explain:

e Different

e Electronic leak
detector
e Pinch off tool

equipment . e Charging cylinder
e Produce preservation e  Capacitor

documentatio ;[je_?wfpera;cu_tres for analyser

nin ITierent items Air flow meter

accordance e Use of installation Electro-

with work drawings mechanical

site e Importance of control toolbox

procedures systems e Measuring tape
e Clean the e Verification of

workplace acceptable

and tools performances of

equipment

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
(B4 (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o
e Competence | Activities) Learning Methods Process Rl
5) Assessment Assessment per Unit
e  Store tools e  Machinery erection
and procedures
equipment Circumstantial
knowledge:
Detailed knowledge
about:
e Installation codes of
practice
e Documented safety
procedures and safety
plans for personal
and work site safety
e Safe handling of
tools, measuring
instruments and
materials
6.2 Installing | (a) Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
chilling Installing . should be able installed and . _ equipment and safety
plants condensing tG“d'd?_ thel S“:dﬁ”ts to: documentation Detailed knowledge of: | gear are to be
unit 0 define Insta conform to ) available:
condensing unit e Select tools technical Method used: The e Lifting tackles
and handle tools and eal student should explain 9
4 eai . ) specifications how to: e Hammers of
and equipmen equipment different weights
Demonstration: y Ii?]i?gllation . Pﬁrform machinery | e Elecrt]ro . 30
5 alignment mechanica
Demonstrate to the grawmgs e Anchor equipment toolbox
students on howto | * reprz]a_re Principles: The student e Arc welding set
Install condensing gi?]dlar\]t?ons should explain the e Oxy-acetylene
um} anddto handle Perform principles of: welding set
tools an °
equipment grouting (t) Heat transfer * Masonry tools
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Module Title Unit Title Assessment Criteria Training T
. Elements Suggested Requirements/
(B4 (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o
Competence) A - Process Periods
Competence | Activities) Learning Methods A ;
5) ssessment Assessment per Unit
Practical work: e Perform (u) Airflowinducts | ¢ Head pans and
. machinery / pipes water pails
Organise the alignment for Theories: The student e  Electrical hand
?r::(rj]zgtesalbnlgogroups belt driven should explain: tools
to Install o (é%rngopr:;?rt; e  Super heating and : gafe_t y apparels
. . ; pirit level
condensing unit circuit sub-cooling e Steel rule
o Use safely * Refrigerationcycle | | o iont edges
lifting tackles * Storagetemperature | o o calliper
e Fabricate requirements of e Micrometer
simple items d|fferent_ . Multimet
a5 per on site commodities . hu Imeter
requirements e Classification of *  Thermometer
e Measure and _ refrigerar)ts e  System analyser
record Circumstantial
required knowledge:
operation
parameters Detailed knowledge
e Clean
workplace about:
tools and e  Construction site
equipment safety management
¢ Store tools e  Environmental
and regulations
equipment
(b) Instal | Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
ling i should be able installed and Detailed knowledge of: equipment and safety
indoo | Guide the students | ¢ documentation Method used: The gear are to be
runit | to define Install conform to student should explain available:
indoor unit and o Selecttools | technical how to: e Lifting tackles
and specifications
equipment
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(qua}(lennce) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods
5) Assessment Assessment
handle tools and Read e  Perform machinery e Hammers of
equipment installation alignment different weights
. drawings e  Anchor equipment e Electro
Demonstration: Prepare Principles: The student mechanical
Demonstrate to the maching sh_oul_d explain the toolbox
students on how to foundations principles of: e Arc welding set
Install indoor unit Perform H ; o  Oxy-acetylene
and to handle tools grouting °  Heat transfer welding set
and equipment Perform  Airflowinducts | o \asonry tools
machinery / pipes e Head pans and
Practical work: alignment for Theories: The student water pails
: belt driven should explain: e  Electrical hand
Organise the components ) |
students into BUild pipi e Super heating and tools
manageable groups ullc piping sub-cooling Safety apparels
to Install indoor circuit e Refrigeration cycle e Spirit level
unit :-'stt? sa{el)ll(l e Storage temperature | ¢ Steel rule
Tting tackies requirements of e Straight edges
Fabricate different e Vernier calliper
simple items commodities e Micrometer
?Zq%?:eonqesr:i e Classification of e Multimeter
refrigerants e  Thermometer
Measure and Circumstantial e System analyser

record

knowledge:

:)E;)qeligt?gn Detailed knowledge
about:
Eellrameters e  Construction site
eall(n | safety management
\t/;cc)):s F; :ge Environmental regulations
equipment

Number
of
Periods
per Unit

479




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services Knowledge assessment Su egted Resources
Competence) e . Process 99
Competence | Activities) Learning Methods A t
S) astliial Assessment
e  Store tools
and
equipment
(c) Installing | Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
cooling ) should be able installed and . _ equipment and safety
tower tG“(;d]f_ thel Stl:dﬁf‘ts to: documentation Detailed knowledge of: | gear are to be
0 detine Insialling conform to available:
; Method used: The :
cooling towerand | e  Selecttools | technical e Lifting tackles

handle tools and
equipment

Demonstration:

Demonstrate to the
students on how to
Installing cooling
tower and to handle
tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Installing
cooling tower

and
equipment
e Read
installation
drawings
e Prepare
machine
foundations
e Perform
grouting
e Perform
machinery
alignment for
belt driven
components
e  Build piping
circuit
o Use safely

lifting tackles

e Fabricate
simple items
as per on site
requirements

specifications

student should explain
how to:

e Perform machinery
alignment

e Anchor equipment

Principles: The student

should explain the

principles of:

e Heat transfer

e Air flow in ducts

/ pipes
Theories: The student
should explain:

e  Super heating and
sub-cooling

o Refrigeration cycle

e  Storage temperature
requirements of
different
commodities

e Classification of
refrigerants

e Hammers of
different weights
e Electro
mechanical
toolbox
e Arc welding set
e  Oxy-acetylene
welding set
e Masonry tools
e Head pans and
water pails
e Electrical hand
tools
Safety apparels
Spirit level
Steel rule
Straight edges
Vernier calliper
Micrometer
Multimeter
Thermometer
System analyser

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
ompetence | Activities) Learning Methods Assessment
D) Assessment
e Measure and Circumstantial
record knowledge:
required Detailed knowledge
operation about:
parameters e Construction site
e Clean safety management
workplace e Environmental
tools and regulations
equipment
e  Store tools
and
equipment
(d) Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
Installing ) should be able installed and . equipment and safety
piping tGuc;d?_ theI stt:dﬁnts to: documentation Detailed knowledge of: gear are to be
ircui 0 detine Insta nform ) vailable:
cireutt piping circuitand | o  Select tools f:chr?icmto Method used: The f : E:)fteing tackles

student should explain

handle tools and and specifications how to- e Hammers of
equipment equipment ' different weights
Demonstration: e Read e Perform machinery e Electro

installation alignment mechanical
Demonstrate to the drawings e Anchor equipment toolbox
students on howto | ® Prepare Principles: The student e  Arc welding set
Install piping machine should explain the e  Oxy-acetylene
circuit and to foundations principles of: welding set
handle tools and e Perform e Masonry tools
equipment grouting e  Heat transfer e Head pans and

_ e Perform e Air flow in ducts water pail
Practical work: machiner / pipes paiis
; y P e Electrical hand

Organise the allgnm_ent for Theories: The student tools
students into belt driven should explain: e  Safety apparels

components

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/leilennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods
s) Assessment Assessment
manageable groups | ¢  Build piping e  Super heating and e  Spirit level
to Install piping circuit sub-cooling e  Steel rule
circuit o  Use safely o Refrigeration cycle e Straight edges
lifting tackles e Storage temperature e Vernier calliper
e Fabricate requirements of e Micrometer
simple items different e Multimeter
as per on site commodities e Thermometer
requirements e Classification of e  System analyser
e Measure and refrigerants
record Circumstantial
required knowledge:
operation Detailed knowledge
parameters about:
e Clean e Construction site
workplace safety management
tools and e Environmental
equipment regulations
e  Store tools
and
equipment
(e)Installing | Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
electrical ) should be able installed and Detailed knowledge of: equipment and safety
supply Guide the students | ¢ documentation Method used: The gear are to be
circuit to define Install conform to student should explain available:
electrical supply e Selecttools | technical how to: e Lifting tackles

circuit and handle
tools and
equipment

Demonstration:

and
equipment
e Read
installation
drawings

specifications
[ ]

Perform machinery
alignment
Anchor equipment

e  Hammers of
different weights

e Electro
mechanical
toolbox

e Arc welding set

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Con(qMam (Specific (Learning Teaching and Product/Services | <oWledge assessment Suggegted Resources
petenes) Competence | Activities) Learning Methods Process
Assessment
s) Assessment
Demonstrate to the Prepare Principles: The student e  Oxy-acetylene
students on how to machine should explain the welding set
Install electrical foundations principles of: e Masonry tools
supply circuit and Perform e Head pans and
to handle tools and grouting *  Heat transfer water pails
equipment Perform * ;/_\;;:pf:s)w Inducts |, Ejectrical hand
. . machinery . tools
Practical work: alignment for 'I;]hecigles: 'Il'he.student o Safety apparels
Organise the belt driven should explain. e Spirit level
students into components e  Super heating and e Steel rule
manageable groups Build piping sub-cooling e  Straight edges
to Install electrical circuit e Refrigeration cycle e Vernier calliper
supply circuit Use safely o Storage temperature | ®  Micrometer
I|ft|n_g tackles requirements of e  Multimeter
Fabricate different e Thermometer
simple items commodities e System analyser

as per on site
requirements
Measure and
record

e Classification of
refrigerants
Circumstantial

required knowledge:

operation .

parameters Detailed knowledge
Clean about:

workplace

tools and e Construction site
equipment safety management
Store tools e Environmental

and regulations
equipment

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title Training
. Elements Suggested Requirements/
Main e . . .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods A t
S) astliial Assessment
(HInstalling | Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,
electric ) should be able installed and . _ equipment and safety
control tG“(;d]f_ thel Stl:dﬁ”ts to: documentation Detailed knowledge of: | gear are to be
circuit 0 détine Insia conform to available:
; ; Method used: The
electric control e Select tools technical e  Lifting tackles

circuit

and handle tools
and equipment

Demonstration:

Demonstrate to the
students on how to
Install electric
control circuit and
to handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Install electric
control circuit

and
equipment
e Read
installation
drawings
e Prepare
machine
foundations
e Perform
grouting
e Perform
machinery
alignment for
belt driven
components
e Build piping
circuit
o Use safely
lifting tackles
e Fabricate
simple items
as per on site
requirements
e Measure and
record
required

specifications

student should explain
how to:

Perform machinery
alignment
Anchor equipment

Principles: The student
should explain the
principles of:

e Heat transfer
e Air flow in ducts
/ pipes

Theories: The student
should explain:

Super heating and
sub-cooling
Refrigeration cycle
Storage temperature
requirements of
different
commodities
Classification of
refrigerants

Circumstantial
knowledge:
Detailed knowledge

e Hammers of
different weights
e Electro
mechanical
toolbox
e Arc welding set
e  Oxy-acetylene
welding set
e Masonry tools
e Head pans and
water pails
e Electrical hand
tools
Safety apparels
Spirit level
Steel rule
Straight edges
Vernier calliper
Micrometer
Multimeter
Thermometer
System analyser

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(ql:)/leilennce) C(SpeCIflc (Learning Teaching and Process Product/Services | <oWledge assessment Suggested Resources
ompetence | Activities) Learning Methods Y —
s) Assessment
operation about:
parameters L
e Clean e Construction site
workplace safety management
tools and Environmental regulations
equipment
e  Store tools
and
equipment
(g)Charging | Brainstorm: The student The chilling plant | Knowledge Evidence: The following tools,

with
refrigerant
and
commission
the system

Guide the students
to define Charge
with refrigerant
and commission
the system and
handle tools and
equipment

Demonstration:

Demonstrate to the
students on how to
Charge with
refrigerant and
commission the
system and to
handle tools and
equipment

Practical work:

should be able
to:

e Select tools

and
equipment
e Read
installation
drawings
e Prepare
machine

foundations

o  Use safely

lifting tackles
e Measure and

record
required
operation
parameters
e Clean
workplace

installed and
documentation
conform to
technical
specifications

Detailed knowledge of:

Method used: The
student should explain
how to:

e  Perform machinery
alignment

e  Anchor equipment

Principles: The student

should explain the

principles of:

e Heat transfer
e Air flow in ducts
/ pipes
Theories: The student
should explain:

e  Super heating and
sub-cooling
e Refrigeration cycle

equipment and safety

gear are to be
available:

Lifting tackles
Hammers of

different weights

Electro
mechanical
toolbox

Arc welding set

Oxy-acetylene
welding set
Masonry tools
Head pans and
water pails
Electrical hand
tools

Safety apparels

Spirit level
Steel rule
Straight edges

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main . . 4 . q of
( (Specific (Learning Teaching and Product/Services | nawledge assessment Suggested Resources .
Competence) c A - Process Periods
ompetence | Activities) Learning Methods Y — Ui
s) Assessment e fedal
Organise the tools and e Storage temperature | o  Vernier calliper
students into equipment requirements of e  Micrometer
manageable groups | ¢  Store tools different e  Multimeter
to Charge with and commodities e Thermometer
refrigerant and equipment e Classification of e  System analyser
commission the refrigerants
system Circumstantial
knowledge:
Detailed knowledge
about:
e Construction site
safety management
e Environmental
regulations
6.3 Installing | (a) Brainstorm: The student The installed Knowledge Evidence: The following tools,
small central | Installing ) should be able central air . . equipment and safety
air condensing | Guide the students | . conditioning Detailed knowledge of: | gear are to be
conditioners | unit to define Install system and Method used: The available:
condensing unit » Selecttools | documentation ' - e Oxy-acetylene
and handle tools and student should explain )
: ) conform to how to: welding set
and equipment equipment technical ’ e Arc welding 20
Demonstration: ¢ :Twi?gllation specifications o Pe:rform machinery machine _
; alignment e Electromechanica
Demonstrate to the drawings e Measure duct I toolbox
students onhowto | ® Prepare pressure e  Set of plumbing
Install condensing machinery e Anchor equipment tools
unitand to handle ;ouir:\datlons e Equipmentvibration | e Water manometer
* ertorm control e  Thermometer
grouting
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main e . . of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
tools and Install the Principles: The student e Refrigerant leak
equipment main should explain fluid detector
. components dynamic in pipes or ducts | e  Spirit level
Practical work:
Perform . e Steel rule or
) hiner Theories: The student traiaht ed
Organise the mac y : straignt eage
] - should explain the . .
students into alignment principles of: e Vernier calliper
manageable groups Install ducts ' e Electrical hand
to Install Perform e Pressure volume tools

condensing unit

modifications
according to
site
conditions
Perform trial
run

Take
measurement
s of
temperature
and pressure
quantities
Clean tools,
equipment
and
workplace
Store tools
and
equipment

relationship
e Manometry
e Classes of fans
e  Surface heat transfer
Circumstantial

knowledge:
Detailed knowledge
about:

e Construction site
safety management

e Environmental
regulations

e  System analyser

e Masonry tools

e Lifting tackles

e Hammers of
different weights
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods -
5) Assessment Assessment per Unit
(b) Installing | Brainstorm: The student The installed Knowledge Evidence: The following tools,
air ) should be able central air . _ equipment and safety
handling tG“(;d]f‘_ thel Stl:dl‘i”t_s' to: conditioning Detailed knowledge of: | gear are to be
unit i system and ) available:
handling unit and e  Select tools d%cumentation Method used: The : e Oxy-acetylene
handle tools and and student should explain y-acety
¢ ) conform to how to welding set
equipment equipment technical ' e Arcwelding
Demonstration: * Read specifications e  Perform machinery machine
installation alignment e Electromechanica
Demonstrate to the drawings e Measure duct I toolbox
students onhowto | * Prepare pressure e  Set of plumbing
Install air handling ]rcnacr:jlnte_zry e Anchor equipment tools
unit and to handle pou? ations e Equipment vibration | e Water manometer
tools and * rerform control e Thermometer
equipment ?rOtUtlllnt% Principles: The student e Refrigerant leak
Practical work: ¢ [Instaffthe should explain fluid detector
. main t dynamic in pipes or ducts | e  Spirit level
. components
Organise the .
ganise e Perform Theories: The student o Steel rule or
students into . . straight edge
machinery should explain the . .
manageable groups . S k e  Vernier calliper
Il ai alignment principles of: X
to Install air Install d e Electrical hand
handling unit * Install ducts tool
e Perform e Pressure volume ools
modifications relationship e  System analyser
according to e Manometry e Masonry tools
site e Classes of fans e Lifting tackles
conditions e Surface heat transfer | ¢  Hammers of
e Perform trial Circumstantial different weights
. ?a“ke knowledge:
measurement Detailed knowledge
s of
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
Main s . 2 . of
( (Specific (Learning Teaching and Product/Services | 'noWledge assessment Suggested Resources :
Competence) c A - Process Periods
ompetence | Activities) Learning Methods Assessment Unit
D) Assessment per Bl
temperature about:
and pressure o
quantities e Construction site
e Clean tools, safer management
equipment Environmental
and regulations
workplace
e  Store tools
and
equipment
c Brainstorm: The student The installed Knowledge Evidence: The following tools,
g
Installing ) should be able central air . . equipment and safety
refrigerant tG“d'd?_ thel Stl:dﬁ”ts to: conditioning Detailed knowledge of: | gear are to be
ini o define Insta i .
piping : o system and . available:
circuit refrigerant piping | ¢  Selecttools | gocumentation Method used: The e Oxy-acetylene
ircuit and handl student should explain A
circuit and hanale and conform to how to: welding set
tool_s and equipment technical ' o Arcwelding
equipment e Read specifications e  Perform machinery machine
Demonstration: :j’gv‘i‘/'il:t'son alignment e  Electromechanica
g e Measure duct | toolbox
Demonstrate to the | ®  Prepare pressure e Set of plumbing
students on how to machinery e Anchor equipment tools
Install refrigerant foundations e Equipmentvibration | e  Water manometer
piping circuit and ¢ Perfo_rm control e  Thermometer
to handle tools and grouting Principles: The student | ¢  Refrigerant leak
equipment  Install the should explain fluid detector
main SO &
Practical work: components dynamic in pipes or ducts | «  Spirit level
e Steel rule or
straight edge
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Module Title P Assessment Criteria -
Mai UnitTitle Elements Suggested o Re;ﬁ:rlr?egms/ Nun}ber
(Main (Specific (Learning Teaching and Product/Services | 0Iedge assessment Suggested Resources o
Competence) e . Process ag Periods
Competence | Activities) Learning Methods Assessment Unit
D) Assessment per Bl
Organise the e Perform Theories: The student e  Vernier calliper
students into machinery should explain the e Electrical hand
manageable groups alignment principles of: tools
to Install e Install ducts e System analyser
refrigerant piping e Perform * Prlesgurer:/_olume e Masonry tools
circuit modifications relationship ifti
according to * Manometry : .:':metfﬂes
site ¢ Classesof fans different weights
conditions e Surface heat transfer
e Perform trial Circumstantial
run knowledge:
e Take
measurement Detailed knowledge
s of )
temperature about:
azgna?fizssure e Construction site
. glean to0ls safety management
equioment ' e Environmental
aﬂd P regulations
workplace
e  Store tools
and
equipment
(d) Brainstorm: The student The installed Knowledge Evidence: The following tools,
Installing air . should be able central air . equipment and safety
duct system Gmde_ the student_s to: conditioning Detailed knowledge of: gear are to be
to define Install air system and available:
duct system and documentation e  Oxy-acetylene
conform to welding set
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services | nawledge assessment Su egted Resources
Competence) o . Process 99
Competence | Activities) Learning Methods A t
s) astliial Assessment
handle tools and Select tools technical Method used: The e Arc welding
equipment and specifications student should explain machine
b tration: equipment how to: e Electromechanica
smonsiraen Read Perform machiner | toolbox
- - [ ] -
students on how to drawings o Measure duct tools
Install air duct Prepare ressure e Water manometer
system and to machinery . 2nchor equioment e Thermometer
handle tools and foundations horequipmen e Refrigerant leak
equipment Perform e Equipment vibration detector
grouting . cc_)ntrol e  Spirit level
Practical work: Install the Principles: The student e Steel rule or
) main should explain fluid traiaht ed
Organise the components dynamic in pipes or ducts straight edge
students into p e Vernier calliper
manageable groups Perfo_rm Theories: The student e Electrical hand
to Install air duct machinery should explain the tools
li inci
system alignment principles of: e System analyser
Install ducts e Masonry tools
Perform *  Pressure volume e  Lifting tackles
modifications relationship e Hammers of

according to
site
conditions
Perform trial
run

Take
measurement
s of
temperature
and pressure
quantities

e Manometry

e Classes of fans

e Surface heat transfer

Circumstantial

knowledge:

Detailed knowledge

about:

e Construction site
safety management

e Environmental
regulations

different weights

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i g : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
Competence | Activities) Learning Methods Y —
D) Assessment
e Clean tools,
equipment
and
workplace
e  Store tools
and
equipment
(e) Brainstorm: The student The installed Knowledge Evidence: The following tools,
Installing . should be able central air . _ equipment and safety
electrical tGudId;}' thel Stl:dﬁ”ts to: conditioning Detailed knowledge of: | gear are to be
supply 0 define Insta system and Method used: The available:
circuit electrical supply e Selecttools | gocumentation student should exolain e Oxy-acetylene
circuit and handle and conform to how to- P welding set
tools and equipment technical : e Arcwelding
equipment e Read specifications e Perform machinery machine
Demonstration: :jnrgv?/lilr?uson alignment o  Electromechanica
g e Measure duct | toolbox
Demonstrate to the | ®  Prepare pressure e  Set of plumbing
students on how to machinery e Anchor equipment tools
Install electrical foundations e Equipmentvibration | e Water manometer
supply circuitand | ®  Perform control e Thermometer
to handle tools and grouting Principles: The student | o  Refrigerant leak
equipment * |Install the should explain fluid detector
main SO &
Practical work: components dynamic in pipes or ducts | o gpmlt Ielvel
. e  Steel rule or
Organise the * Perfo_rm Theories: The student straight edge
students into machinery should explain the e Vernier callioer
alignment principles of: P

manageable groups

e Install ducts

Electrical hand
tools

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
(B4 (Specific (Learning Teaching and P || e S Su egted Resources
Competence) e . Process 99
Competence | Activities) Learning Methods Y —
D) Assessment
to Install electrical | ¢  Perform e  Pressure volume e  System analyser
supply circuit t modifications relationship e Masonry tools
according to e Manometry e  Lifting tackles
site - e Classes of fans e Hammers of
condltlons_ e  Surface heat transfer different weights
e  Perform trial Circumstantial
run
e Take knowledge:
;noe?surement Detailed knowledge
temperature about:
and pressure
quantities e Construction site
e Clean tools, safety management
equipment e Environmental
and regulations
workplace
e  Store tools
and
equipment
(f) Installing | Brainstorm: The student The installed Knowledge Evidence: The following tools,
electric . should be able central air . equipment and safety
control Guide the students | o- conditioning Detailed knowledge of: gear are to be
iroui to define Install ; .
circuit system and M . available:
; . ethod used: The
electric control *  Selecttools | documentation student should explain Oxy-acetylene
circuit t and handle and conform to . P welding set
tools and equipment technical how to: o  Arcwelding
equipment e Read specifications e  Perform machinery machine
Demonstration: :jnrivililr?uson alignment e  Electromechanica
g | toolbox

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main T . : . Knowledge assessment
c on(qp - (Specific (Learning Teaching and Process Product/Services g Suggested Resources
Competence | Activities) Learning Methods Y —
s) Assessment

Demonstrate to the Prepare e  Measure duct e Set of plumbing

students on how to machinery pressure tools

Install elgctri_c foundations e Anchor equipment e Water manometer

control circuit and Perform e Equipment vibration | e Thermometer

to handle tools and grouting control o Refrigerant leak

equipment Install the Principles: The student detector

: ) main should explain fluid e Spirit level
Practical work: components dynamic in pipes or ducts | ¢  Steel rule or
i Perform . i
Orgamse_the hi Theories: The student straug_ht edg(_a
students into machinery h ; e  Vernier calliper
lianment should explain the X

manageable groups alig principles of: e Electrical hand

to Install electric Install ducts ' tools

control circuit Perform e Pressure volume System analyser
modifications relationship e Masonry tools
according to e Manometry e Lifting tackles
site e  Classes of fans e Hammers of

conditions
Perform trial
run

Take
measurement
s of
temperature
and pressure
quantities
Clean tools,
equipment
and
workplace

e Surface heat transfer
Circumstantial

knowledge:
Detailed knowledge
about:

e Construction site
safety management

e Environmental
regulations

different weights

Number
of
Periods
per Unit
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Module Title

Assessment Criteria

Unit Title Training
. Elements Suggested Requirements/
Main e - . .
Con(1 etence) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources
P Competence | Activities) Learning Methods Assessment
D) Assessment
e  Store tools
and
equipment
(9) Brainstorm: The student The installed Knowledge Evidence: The following tools,
Installing . should be able central air . _ equipment and safety
Secondary tG“(;d]f_ thel Stl:dﬁ”ts to: conditioning Detailed knowledge of: | gear are to be
refrigerant bkl system and ) available:
J Secondary e Select tools Y . Method used: The . ’
system - documentation e  Oxy-acetylene
student should explain A
refrigerant system and conform to how to: welding set
and handle tools equipment technical owto: e Arcwelding
and equipment e Read specifications e Perform machinery machine
Demonstration: :jr:zt\f\lllilr?uson alignment e  Electromechanica
9 e  Measure duct | toolbox
Demonstrate to the | ®  Prepare pressure e  Set of plumbing
students on how to Paci:;ne_zry e Anchor equipment tools
'“?tfi” Secondary p%ﬂ?ofrgons e  Equipment vibration Water manometer
refrigerant system | _ control Thermometer
and to handle tools ?rOUtIIIn?\ Principles: The student | o  Refrigerant leak
and equipment . nf]‘:z the should explain fluid detector
Practical work: components dynamic in pipes or ducts | «  Spirit level
Organise the e Perform Theories: The student * ftt;? Llils dore
students into machinery should explain the Vv 9 ?I
manageable groups alignment principles of: . Elerrll?r Clah lpgr
o Install e Install ducts * clectricalhan
e Perform e Pressure volume tools

Secondary
refrigerant system

modifications
according to
site
conditions

relationship
e Manometry
e Classes of fans
e  Surface heat transfer

e  System analyser
e Masonry tools
e  Lifting tackles

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training N——
. » Elements Suggested Requirements/
Con(ql:)ﬂei:annce) (Specific (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pe:JiIst
Competence | Activities) Learning Methods A ;
5) ssessment Assessment per Unit
e  Perform trial Circumstantial e  Hammers of
run knowledge: different weights
e Take Detailed knowledge
measurement about:
s of e Construction site
temperature safety management
and pressure e Environmental
quantities regulations
e Clean tools,
equipment
and
workplace
e  Store tools
and
equipment
(h) Brainstorm: The student The installed Knowledge Evidence: The following tools,
Charging ) should be able central air . equipment and safety
with tGuc;d?_ theCsrt]udents to: conditioning Detailed knowledge of: gear are to be
i o0 define Charge ; .
. and commission and student should explain Xy-acetylene
commission ) conform to how to: welding set
the system | the system and equipment technical e Arcwelding
handle tools and  Performtrial | specifications e  Perform machinery machine
equipment run alignment e Electromechanica
Demonstration: o Take e Measure duct I toolbox
measurement pressure e Set of plumbing
Demonstrate to the s of e Anchor equipment tools
students on how to temperature e Equipmentvibration | e Water manometer
Charge with and pressure control e Thermometer
refrigerant and quantities
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i S Assessment Criteria i
iodule THE onitite Elements Suggested Re;}rl:?:f;?egmy N
Main T - : . Knowledge assessment of
( (Specific (Learning Teaching and Product/Services g Suggested Resources ;
Competence) c t o ) Process Periods
ompetence | Activities) Learning Methods -
s) Assessment Assessment per Unit
commission the e Clean tools, Principles: The student e Refrigerant leak
system and to equipment should explain fluid detector
handle tools and and dynamic in pipes or ducts | e  Spirit level
equipment workplace .
auip P Theories: The student ¢ Stee:I rule or
. . e  Store tools X straight edge
Practical work: should explain the . .
and orinciples of e Vernier calliper
Organise the equipment ' e Electrical hand
students into e  Pressure volume tools
manageable groups relationship e System analyser
to Charge with e Manometry e Masonry tools
refrigerant and e Classes of fans e  Lifting tackles
commission the o Surface heat transfer |  Hammers of
system Circumstantial different weights
knowledge:
Detailed knowledge
about:
e Construction site
safety management
e Environmental
regulations
7.0 Managing 7.1 @) Brainstorm: The student Designed Knowledge Evidence: The following tools,
workshop Designing Outlining ) should be able workshop layout . _ equipment and safety
activities workshop workshop Guide the students | ¢, conforms to Detailed knowledge of: | gear are to be 29
layout service area | {0 define Outline environmental and available:
workshop service e Plan Ministry of e Organisational
area and handle workshop structures
layout
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Module Title Unit Title Assessment Criteria Training N
umber
. Elements Suggested Requirements/
(Main (Specific (Learning Teaching and Product/Services | 'noWledge assessment Suggegted Resources o
Competence) A - Process Periods
Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
tools and Locate Labour rules and Method used: The e Different
equipment workshop regulations student should explain workshop layouts
. sections how to: e Overhead
Demonstration: Locate the . projector
Demonstrate to the installation of * Armange different e Computer
; workshop sections
students on how to different e Chalk board
Outline workshop machines *  Apply safety e Workshop with
service area and to Identify _ precautions various sections
Principles: The student .
handle tools and places for : e Different
: should explain the
equipment safe_ty gears principles of: management text
) equipment ’ books
Practical work: Identify e Laying out workshop | ® Ha“dPUtS
Organise the chJ:C\geP(;snt e Machine installation | Drawing
students into P in workshop Instruments
manageable groups T‘(tjorets Theories: The student
to Outline Erz]r\‘/'frﬁ " should explain:
workshop service convenie .
area placeto e  Steps to design
assemble in workshop layout
case of e Components applied
emergency in workshop safety
Mark and security systems
emergency Circumstantial
exit knowledge:
Locate .
information Detailed knowledge
resource about:
(I:;ntlr em nt e Workshop service
safgts s;jstem e Environmental
to workers Impacts
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Module Title Unit Title Assessment Criteria Training -
. Elements Suggested Requirements/
c (B4 (Specific (Learning Teaching and Product/Services Knowledge assessment Suggegted Resources o
TOBEIE) Competence | Activities) | Learning M Process periods
g Methods A t f
5) ssessmen Assessment per Unit
e Identify
marks and
postures
e Place sign
mark and
postures
o Label safety
precautions
for workshop
materials and
goods
(b) Designin | Brainstorm: The student Designed Knowledge Evidence: The following tools,
g layout ) should be able workshop layout . equipment and safety
of light Gmde_ the stugjents to: conforms to Detailed knowledge of: gear are to be
duty TO deflnef Peﬁ'g(;] . environmental and | \1athod used: The available:
equipme | &YOut O ONT AUty ) o Design a Ministry of student should explain ¢ Organisational
nt equipment and place to puta | | ahour rules and how to: P structures
handle tools and light duty regulations owto: e Different
equipment equipment o Design layout of light workshop layouts
Demonstration: * Identify duty equipment e Overhead
convenient Principles: The student projector
Demonstrate to the place for should explain the e Computer
students on how to stores principles related to e Chalk board
Design layout of * Locate e Workshop with
light duty information e Design Ie_lyout of light various sections
equipment and to resource duty equipment e Different
handle tools and centre Theories: The student management text
equipment e Implement should expllain: booksg
safety system i
Practical work: to workers e  Stepsto design *  Handouts
workshop layout e Drawing
instruments
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Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main ifi ] -
Con(1 etence) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods A t
s) SN (] Assessment
Organise the e ldentify Circumstantial
students into marks and knowledge:
manageable groups postures .
to Design layout of | «  Place sign Detall_ed knowledge
light duty mark and S
equipment postures e Workshop service
Label safety Environmental impacts
precautions
for workshop
materials and
goods
(c) Designin | Brainstorm: The student Designed Knowledge Evidence: The following tools,
g layout ) should be able workshop layout . _ equipment and safety
of heavy- Gmde_ the stugjents to: conforms to Detailed knowledge of: gear are to be
duty to define Design _ environmental and | \1ethod used: The available:
equipme layout Of_ heavy- e Designa Ministry of student shoulcj explain e Organisation
nt duty equipment place toputa | | abour rules and how to: structures
and handle tools light duty regulations ' e Different
and equipment fg”"t)_mem e Design layout of workshop layouts
Demonstration: * Erz]r\]/lz nt heavy-duty e Overhead
convenie equipment projector
Demonstrate to the place for Principles: The student | «  Computer
students on how to stores should explain the e Chalk board
Design layout of * _L(;cate ] principles related to e Workshop with
peavy-duty IrgsgLTc?on Design layout of heavy- various sections
equipment and to gn lay vy e Different
handle tools and centre duty equipment management text
equipment * ;gz:;@;gtem Theories: The student books
Practical work: to workers should expllain: J Hand&_)uts
e Drawing
instruments

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main . . 4 . of
( (Specific (Learning Teaching and Product/Services | "nowledge assessment Suggested Resources :
Competnes) Competence | Activities) Learning Methods Process PEMTIE
5) Assessment Assessment per Unit
Organise the e Identify e  Steps to design heavy
students into marks and duty layout
manageable groups postures Circumstantial
to Design layoutof | e  Place sign knowledge:
heavy-duty mark and .
equipment postures Detailed knowledge
o Label safety S
precautions e Workshop service
for workshop Environmental impacts
materials and
goods
7.2 @) Brainstorm: The student Tools and Knowledge Evidence: The following tools,
Controlling Maintaining ) should be able equipment . _ equipment and safety
tools and tools control tGuc;d?' the ,\jltu_d(tan_ts to: controlled as per | Detailed knowledge of: | gear are to be
equipment system 0 detine viaintain stores and ) available:
qup y tools control Keep record of fi ial Method used: The ] )
t d handl inancia student should explain e Skills logbook
system and handle | tools and regulations how to- e Toolsand
tools and equipment in ow to- equipment
equipment \llqvorksgc;p s and e Maintain tools catalogue
. ecord tools an fantifi
. control system Scientific
Demonstration: equipment issued Y . S leator
Demonstrate to the | and received daily o e  Staple machine e
students on how to | Record damaged Principles: The student e Binding machine
Maintain tools tools and should explain the e Tools list
control system and | €quipment principles related to Wall cubboard
to handle tools and | Produce report of maintain tools control ¢ a cup_ oaras
e Bench with tool
equipment tools and system p
equipment . gnp
Practical work: Theories: The student e Tool kit
should explain: e Tools issue
Organise the voucher

students into

e Tools ledger

501




Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requirements/
(T (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources o_f
Competence) A - Process Periods
Competence | Activities) Learning Methods A t L7
s) ssessmen Assessment per Unit
manageable groups e  Properties of tools e Files
to Maintain tools and equipment e Equipment ledger
control system o Effects of weatheron | ¢  Tools inventory
different tools list
e Required security in | ¢  Overcoat
stores/workshops e Safety boots
Circumstantial
knowledge:
Detailed knowledge
about:
e  Safety precautions
while controlling
tools and equipment
e Safe handling of tools
and equipment
e  Waste disposal
(b) Taking Brainstorm: The student Tools and Knowledge Evidence: The following tools,
inventory of ) should be able equipment . . equipment and safety
tools and tG“C;d?_ the _ﬁttde”ts to: controlled as per | Detailed knowledge of: | gearare to be
equipment 0 detine 1ake stores and ) available:
auip inventory of tools Keep record of financial Method used: The . e  Skills logbook
; ‘ student should explain s 10ghoo
and equipment and | tools and regulations
: . how to: e Toolsand
hangile tools and equipment in equipment
equipment workshop e Maintain Tools catalogue
Demonstration: | ecord tools and inventory records of | e  Scientific
equipment issued tools and equipment calculator

and received daily

e  Staple machine

502




Module Title Unit Title Assessment Criteria Training -
umber
. Elements Suggested Requirements/
Main T . : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods A t Uni
5) SN (] Assessment et WL
Demonstrate to the | Record damaged Principles: The student e Binding machine
students on how to | tools and should explain the e Tools list
Take inventory of | equipment principles related to Take | «  Wall cupboards
tools and Record lost inventory of tools and e Bench with tool
equipmentandto | equipment and equipment grip
handle tools and tools . e Tool kit
equipment Discard damaged ;Zeuci;'gi' -Ig;ﬁ fﬁédem e Tools issue
. . tools and P voucher
Practical work: : procedure
equipment e Tools ledger
Organise the Order new tools e  Take inventory of e Files
students into and equipment tools and equipment | «  Equipment ledger
manageable groups Circumstantial e Tools inventory
to Take inventory list
of tools and knowledge: e Overcoat
equipment Detailed knowledge  Safety boots
about:
e  Types of inventories
e  Procedure for
inventory
7.3 @) Brainstorm: The student Cost estimates of | Knowledge Evidence: This unit can be
Estimating Maintaining . should be able materials and . _ achieved at a
materials records of tGudId?' the ,\jltu_dfn_ts to: labour prepared as | Detailed knowledge of: | \yorkplace or training
and labour | worksho 0 detine Maintain er task ) institution
cost materialsp records of Select tools and Eequirements Method used: The .
workshop materials student should explain The following tools, 14

and handle tools
and equipment

Demonstration:

equipment
Repair material
cost estimates
Prepare overhead
costs

how to:

e Maintain records of
workshop materials

equipment and safety
gear are to be

available:
e  List of spares and
material
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Module Title Unit Title Assessment Criteria Training N—
. » Elements Suggested Requirements/
Con(ql:)/lea}[lennce) C(Specmc (Learning Teaching and Process Product/Services | nawledge assessment Suggested Resources Pefi];ds
ompetence | Activities) Learning Methods Assessment ;
s) Assessment per Unit
Demonstrate to the | Prepare material Principles: The student | o  Prepared
students on how to | requisition list should explain the materials
Maintain records of | Clean tools and principles related to e Local purchases
workshop materials | equipment maintaining records of order (LPO)
and to handle tools | Store tools, workshop materials e Calculator/Comp
and equipment i
(? P ?r?:t:apr?;?sm and Theories: The student . létiir ding machine
Practical work: should explain: .
e Material
Organise the e Importance of requisition form
students into Maintaining records (Material
manageable groups of workshop requisition
to Maintain records materials voucher form
of workshop Circumstantial (MVR)
materials e Jobcard
knowledge: e Price list
Detailed knowledge ¢ Mask )
e Goods receive
about: note (GRN)
. e Gloves
e Safe handlmg of e  Overcoat
materials and «  Safety boot
documents
(b)Performi | Brainstorm: The student Cost estimates of | Knowledge Evidence: The following tools,
ng job cost . should be able materials and . equipment and safety
calculations | Guide the students | . labour prepared as | Detailed knowledge of: | gear are to be

to define Perform
job cost
calculations and

e Prepare
material cost
estimates

per task
requirements

Method used: The
student should explain
how to:

available:

e  List of spares and
material

e Prepared
materials
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(1 etence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
P Competence | Activities) Learning Methods ;
s) Assessment Assessment per Unit
handle tools and e Prepare e Perform jobcost | ¢ Local purchases
equipment overhead calculations order (LPO)
D . costs Principles: The student e  Calculator/Comp
emonstration: e Prepare should explain the uter
Demonstrate to the material principles related to e Binding machine
students on how to requisition Perform job cost e  Material
Perform job cost list calculations requisition form
calculations and to [ Distribute . (Material
handle tools and quotations to ;Zeu%'gi' 'Il;lt;ﬁ.student requisition
equipment shops plain: voucher form
. ] * Prepare job e  Perform job cost (MVR)
Practical work: cost calculations e Jobcard
Organise the ¢ Clgan tools Circumstantial e Price list
. an e Mask
students into . .
manageable groups equipment knowledge: e Goods receive
to Perform job cost | *  Store tools, Detailed knowledge note (GRN)
calculations equipment e Gloves
and materials about: e Overcoat
. e  Safety boot
e Job cost calculation
7.4 Training | (a) Brainstorm: The student A training Knowledge Evidence: The following tools,
subordinates | Preparing i should be able program . _ equipment and safety
training tGuC;d?_ thePstudents to: prepared to Detailed knowledge of: gear are to be
o0 define Prepare : ; .
needs training needps and | e Prepare :2335 :grtr)lents Method used: The _ available: y
handle tools and capability A student student should exp_la_ln e Workshop
; Stude how to prepare training
equipment chart of the e Toolbox
: trained is able | heeds
Demonstration: subordinates to execute o T00|§
standard Principles: The student e Multimeter

required tasks

should explain the
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Module Title Unit Title Assessment Criteria Training Numb
umber
. Elements Suggested Requirements/
Main T - : . Knowledge assessment of
Con(wpetence) (Specific (Learning Teaching and Process Product/Services g Suggested Resources | pariods
Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
Demonstrate to the Conduct according to principles related to e  Workshop
students on how to training needs regulations training needs machines such as;
Prepare trainin assessment . - Grindin
neegs and to hagndle Identify Theories: The student machineg
tools and knowledge should explain: - Drilling
equipment :El)nd_ skilli t((j) e Training needs machine
Practical work: g mparte Circumstantial T Vale
| enpfy knowledge: grinder
Organise the previous ) - Drumand
students into knowledge Detailed knowledge disc service
manageable groups and skills about: machine
to Prepare training possessed by . - Wheel
needs the person to e  Procedure for training balancing
be trained need machine
Prepare a - Wheel
training alignment
programme machine/gau
for the ge
subordinate - Head light
Carryout the aiming
training machine
programme - Test benches
bty US"‘IQ four - Bench vices
steps plan - Anvil
(prepare, - Hydraulic
present, try- press
\?Vtg};l)ss'gn e  Surface block
K e  First aid kit
Continually P
255655 o Firefighting

equipment

e Emergency exit
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Module Title Unit Title Assessment Criteria Training Number
. » Elements Suggested Requirements/
Con(qua}(m (Specific (Le_alr_n_ing Tea_ching and Process Product/Services Knowledge assessment Suggested Resources o_f d
petenes) Competence | Activities) Learning Methods HaY >
5) Assessment Assessment per Unit
progress of e Overhead
workers projector
e Make e Computer
necessary e TV
adjustments e Organisational
to the training structure
programme e Overcoat
Sé;hedl{[ﬁ e  Safety boots
. ean tne e Gloves
. Sors oot T
equipment, ‘
safety gears
and other
items
(b) Carrying | Brainstorm: The student e Atraining Knowledge Evidence: The following tools,
out training ) should be able program . equipment and safety
of Gmde. the students | - prepared to Detailed knowledge of: gear are to be
subordinates | to define Carry out meet job ) available:
training of e  Prepare i t Method used: The Worksh
subordinates and capability oot | Sudent should explain . SO
handle tools and chart of the ° Astudent how to prepare Carry out | * 7001h0
equipment subordinates trained is able training of subordinates : TOOI?
_ e Conduct to execute Principles: The student | ®  Multimeter
Demonstration: training needs standard should explain the ¢ Workshop
required tasks | principles related to Carry machines i.e.
Demonstrate to the assessment accordingto | oyt training of - Grinding
students on howto | ldentify regulations subordinates machine
Carry out training knowledge - Drillin
of subordinates and and skills to Theories: The student machir?e
to handle tools and be imparted should explain: _ Valve
equipment e Identify ind
previous grinder

507




Module Title Unit Title Assessment Criteria Training
. Elements Suggested Requirements/
Main i . : .
Con(wpetence) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources
Competence | Activities) Learning Methods A t
s) SRR Assessment
Practical work: knowledge Carry out training of - Drumand
. and skills subordinate’s disc service
Organise the possessed by Circumstantial machine
students into the person to knowledge: - Wheel
manageable groups be trained ) balancing
to Carry out Prepare a Detailed knowledge machine
training of training about: - Wheel
subordinates .
Erogr:amme e  Procedure for carry alignment
OLt g_ out training of machine/gau
subordinate subordinates ge
Carryout the - Head light
training aiming
programme machine
by using four - Test benches
steps plan - Bench vices
(prepare, - Anvil
present, try- - Hydraulic
out, assign press
work) e S
y urface block
Continually e First aid kit
a?ZeSrZss of e Firefighting
\F/)vorgkers equipment
Make e Emergency exit
necessary e Overhead
adjustments ?:rOJector
to the training * omputer
programme A o
schedule e Organisational
Clean the structure
work area e Overcoat

e  Safety boots

Number
of
Periods
per Unit
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Module Title Unit Title Assessment Criteria Training T
. » Elements Suggested Requirements/
Con(wMea}(lennce) (Specific (Learning Teaching and Process Product/Services Knowledge assessment Suggested Resources Pe?i];ds
P Competence | Activities) Learning Methods ;
5) Assessment Assessment per Unit
e  Store tools, e Gloves
eqfuipment, o  Safety clear
safety gears lasses
and other ’
items
7.5 @) Brainstorm: The student Prepared reports Knowledge Evidence: The following tools,
Preparing Collecting . should be able contain required Detailed knowledge of: equipment and safety
reports information | Guide the students | ¢, contents as per Method used: The gear are to be
to define Collect management student should explain available:
information and  Collect requirements how to: e  Office/table and
handle tools and information chairs
equipment e Write e  Prepare technical e Computer
Demonstration: technical reports *  Subordinates’
: reports e  Keep records reports
Demonstrate to the | ®  Prepare Principles: The student | = gjnging machine
students on how to action plan should explain the e Photocopy
Collect information | ®  Prepare principles of: machine
and to handle tools budget report e  Overcoat 14

and equipment
Practical work:

Organise the
students into
manageable groups
to Collect
information

e Keep records

e  Supervision

e Reporting
Theories: The student
should explain:

e Importance of reports

e Contents of reports

e  Writing of technical
report

Circumstantial

knowledge:

Detailed knowledge

about:

e  Safety boots
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Module Title Unit Title Assessment Criteria Training Number
. Elements Suggested Requirements/
(B4 (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources o_f
Competence) c A - Process Periods
ompetence | Activities) Learning Methods A t Uni
5) ssessmen Assessment per Unit
e Collection of
information
(b) Brainstorm: The student Prepared reports Knowledge Evidence: The following tools,
Preparing ) should be able contain required Detailed knowledge of: equipment and safety
technical Guide the students | ¢, contents as per Method used: The gear are to be
reports to define Preparing management student should explain available:
technical reports | e Collect requirements how to: o Office/table and
and handle tools information chairs
and equipment o Write e  Prepare technical e Computer
o technical reports e Subordinates’
Demonstration: reports e Keep records reports
Demonstrate to the | ®  Prepare Principles: The student | = gjging machine
students on how to action plan should explain the e  Photocopy
Preparing technical | ® Prepare principles of: machine
reports and to budget report e Overcoat

handle tools and
equipment

Practical work:

Organise the
students into
manageable groups
to Preparing
technical reports

o Keep records

e  Supervision

e Reporting
Theories: The student
should explain:

e Importance of reports

e Contents of reports
e  Writing of technical
report
Circumstantial
knowledge:

Detailed knowledge

about:

e  Writing technical
report

e Safety boots
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Module Title Unit Title Assessment Criteria Training N——
‘ Elements Suggested Requirements/
Main e - . ] of
( (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources ;
Competnes) Competence | Activities) Learning Methods Process PEMTIE
s) g Assessment Assessment per Unit
7.6 (@) Brainstorm: The student Managed Knowledge Evidence: This element can be
Managing Performing . should be able workshop Detailed knowledge of: achieved at a
workshop entrepreneur | Guide the students | ¢, business conforms | Method used: The workplace or training
business tactics to define Perform to stipulated student should explain institution
entrepreneur tactics | e Calculate total regulations how to: _
and handle tools project cost The following tools,
and equipment o Prepare project e Perform entrepreneur | equipment and safety
D L write up tactics gear are to be
emonstration: o Select Principles: The student available:
Demonstrate to the appropriate site should explain principles | o  Workshop layout
students on how to |  for establishing related to: chart
Perform workshop e Business
entrepreneur tactics | ® Acquire * ![Dertform entrepreneur films/video
. actics
and to handle tools land/building - cassettes
and equipment for setting 'I;]hecicrjles. 'Il'he.student e Business
) workshop should expfain: magazines 14
Practical work: . prfpare ]initial ¢  Meaning of . \b/\/o-rkshop
. salaries for P usiness
Organise the . business >
students into potel? tial ¢  Meaning of workshop reghulgtllorés
manageable groups WOTKers e  Project write up * 3¢ _etu € ¢
to Perform e Exercise good procedures maintenance o
customer care machines

entrepreneur tactics

e Supervise
provision of
payment
invoices and
receipts

o |dentify labour
and overhead
costs

e (Good customer care
Circumstantial
knowledge:

Detailed knowledge
about: Proper way of to
perform entrepreneur
tactics Safe handling of
business capital

e Job card sheets

e  Safety gears

e  Workshop tools
and equipment

e Personal
computer

e  Workshop stores

e  Workshop office

e Tool ledger book
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Module Title P Assessment Criteria -
onitTitle Elements Suggested Rec-arJ?rI:rlr?egnts/ Number
(B4 (Specific (Learning Teaching and Product/Services Knowledge assessment Suggested Resources o
CEpEETEs) Competence | Activities) Learning Methods Process Perlod_s
s) Assessment Assessment per Unit
e Analyse
profit and
loss
e Revisit
business plan
(b) Condu | Brainstorm: The student Managed Knowledge Evidence: The following tools,
cting . should be able workshop Detailed knowledge of: equipment and safety
manpo | Guide the students | ¢, business conforms | Method used: The gear are to be
wer to define Conduct to stipulated student should explain available:
planni | Manpower e Perform regulations how to: e Workshop layout
ng planning and manpower chart
handle tools and planning e Conduct manpower e Business
equipment e Prepare initial planning films/video
L salaries for Principles: The student cassettes
Demonstration: potential should explain principles | | Business
Demonstrate to the workers of: magazines
Exercise
students on howto | ® | e  Conduct manpower e Workshop
Conduct manpower goo planning business
i customer care >
planning and to ) Theories: The student regulations
handle tools and e Supervise : Scheduled
. - should explain: e Schedule
equipment provision of maintenance of
payment e Conduct manpower machines
Practical work: invoi X
invoices and planning e Job card sheets
Organise the receipts Circumstantial e Safety gears
students into y Ilgggﬂzn d knowledge: e Workshop tools
Qacngggi?;lte groups overhead Detailed knowledge z;)nd equ:pment
costs about: * ersona
manpower computer
planning Safe handling of e Workshop stores

manpower planning

e  Workshop office

e Tool ledger book
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Module Title Unit Title Assessment Criteria Training
. » Elements Suggested Requirements/
Con(wMea}(lennce) (Specific (Learning Teaching and Process Product/Services BB ESeEsI el Suggested Resources
P Competence | Activities) Learning Methods
s) Assessment Assessment
(c) Supervis | Brainstorm: The student Managed Knowledge Evidence: The following tools,
ing ) should be able workshop Detailed knowledge of: equipment and safety
junior Guide the students | 4. business conforms | Method used: The gear are to be
workers | to define Supervise to stipulated student should explain available:
junior workersand | e Perform regulations how to: e  Business
handle tools and manpower e  Conduct manpower magazines
equipment plannl.ng planning e Workshop
Demonstration: » Exercise Principles: The student business
good should explain principles regulations
Demonstrate to the customer care of: e Scheduled
students on howto | ® ldentify e  Conduct manpower maintenance of
Supervise junior labour and planning machines
workers and to overhead Theories: The student e Job card sheets
handle tools and costs should be able to:

equipment

Practical work:
Organise the
students into
manageable groups
to Supervise junior
workers

e Conduct manpower
planning

Circumstantial

knowledge:

Detailed knowledge
about:

Safe handling of
manpower planning

e  Safety gears

e  Workshop tools
and equipment

e Personal
computer

o  Workshop stores

o Workshop office

e Tool ledger book

Number
of
Periods
per Unit
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