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COURSE DESIGN

COURSE TITLE
:
PACU/CRE NC III
 
NOMINAL DURATION
:
226 Hours


COURSE DESCRIPTION
:


This course is designed to enhance the knowledge, desirable attitudes and skills of RAC Services in accordance with industry standards. It covers specialized competencies such as; Install service and maintain, troubleshoot, repair and as well as to perform start-up, test and commissioning of air-conditioning and refrigeration units in commercial environment / establishments other than centralized air-conditioning and industrial refrigeration systems.
ENTRY REQUIREMENTS:

Student/trainee must posses any of the following qualifications;

· Good moral character

· Can communicate in oral and written

· Physically and mentally fit

· Can perform basic mathematical computation

COURSE STRUCTURE:

BASIC COMPETENCIES

18 hours

	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1.
Lead workplace communication
	1.1
Leading workplace communication
	· Communicate information about workplace processes

· Lead workplace discussions

· Identify and communicate issues arising in the workplace
	2 Hours

	2.
Lead small teams
	2.1
Lead small teams
	· Provide team leadership

· Assign responsibilities among members

· Set performance expectation for team members

· Supervise team performance
	4 Hours

	3.
Develop and practice negotiation skills
	3.1
Develop and practice negotiation skills
	· Plan negotiations

· Participate in negotiations
	2 hours

	4.
Solve problems related to work activities
	4.1
Identifying/ determining fundamental cause of problem
	· Explain the analytical techniques

· Identify the problem

· Determine the possible cause/s of the problem
	4 hours

	5.
Use mathematical concepts and techniques
	5.1
Using mathematical concepts and techniques 
	· Identify mathematical tools and techniques to solve problems

· Apply mathematical procedure/solution

· Analyze results
	2 hours

	6.
Use relevant technologies
	6.1
Using relevant technologies 
	· Study/ select appropriate technology

· Apply relevant technology

· Maintain / enhance relevant technology
	4 hours


COMMON COMPETENCIES

28 hours

	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1. Prepare materials and tools
	1.1 Preparing materials and tools


	1.1.1 Identify materials and tools
1.1.2 Request materials and tools
1.1.3 Inspect and receive materials and tools
	4 hours

	2. Observe procedures, specifications and manuals of instructions
	2.1 Observing procedures, specifications and manuals of instructions
	2.1.1 Identify and access specifications and manuals

2.1.2 Interpret manuals

2.1.3 Apply information in manuals
2.1.4 Store manuals
	4 hours

	3. Perform mensuration and calculation
	3.1 Performing mensuration and calculation
	3.1.1 Select measuring instruments

3.1.2 Carry-out measurements and calculations
	2 hours

	4. Perform basic benchwork
	4.1 Performing basic benchwork
	4.1.1 Prepare materials, tools and equipment for layout
4.1.2 Layout features in workpiece
4.1.3 Cut sheets, plates and bars
4.1.4 Smooth sheets, plates and bars
4.1.5 Drill holes in sheets, plates and bars

4.1.6 Bore holes in plates and bars

4.1.7 Bend sheets, plates and bars

4.1.8 Join sheets, plates and bars
	4 hours

	5. Perform  basic  electrical works
	5.1 Performing basic electrical works
	5.1.1 Measure and analyze circuit and load resistance in electrical system

5.1.2 Measure and analyze voltage in electrical system

5.1.3 Measure and analyze current in electrical system

5.1.4 Test simple electrical components and connections

5.1.5 Repair minor electrical system troubles
	4 hours

	6. Maintain tools and equipment


	6.1 Maintaining tools and equipment
	6.1.1 Check the conditions of tools and equipment
6.1.2 Perform basic preventive maintenance

6.1.3 Store tools and equipment
	4 hours

	7. Perform housekeeping and safety practices
	7.1 Performing housekeeping and safety practices
	7.1.1 Sort materials, tools and equipment

7.1.2 Clean workplace area, materials, tools and equipment

7.1.3 Systematize dispensing and retrieval of materials, tools and equipment

7.1.4 Identify and minimize/ eliminate hazards

7.1.5 Respond and record accidents

7.1.6 Follow basic securities
	4 hours

	8. Document work accomplished
	8.1 Documenting work accomplished
	8.1.1 Identify forms and data

8.1.2 Prepare reports
	2 hours


CORE COMPETENCIES

180 hours

	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1. Install Package type Air-conditioning Unit ( PACU)
	1.1 Installing Package type Air-conditioning Unit ( PACU)
	1.1.1 Survey site for installation

1.1.2 Install PACU piping systems

1.1.3 Install PACU electrical systems

1.1.4 Install indoor and outdoor unit and accessories
	20 hours

	2. Install Commercial Refrigeration Equipment  (CRE )
	2.1 Installing  Commercial Refrigeration Equipment (CRE) 
	2.1.1 Survey site for installation

2.1.2 Install CRE piping systems

2.1.3 Install CRE electrical systems

2.1.4 Install indoor and outdoor unit and accessories
	20 hours

	3. Service and Maintain Package-type Air-Conditioning Unit (PACU)
	3.1 Servicing and Maintaining Package-type Air-Conditioning Unit (PACU 
	3.1.1 Prepare for maintenance activities

3.1.2 Check and adjust air- conditioning accessories, controls and operating conditions

3.1.3 Maintain lubrication system in PACU

3.1.4 Maintain refrigeration system in PACU

3.1.5 Maintain air distribution system in  PACU
	30 hours

	4. Service and Maintain CRE
	4.1 Servicing and Maintaining CRE
	1.1.1 Prepare for maintenance activities

1.1.2 Check and adjust refrigeration accessories, controls and operating conditions

1.1.3 Maintain lubrication system in CRE

1.1.4 Maintain refrigeration system in CRE

1.1.5 Maintain air distribution system in  CRE
	20 hours

	5.Troubleshoot and repair PACU
	5.1 .Troubleshooting and repairing PACU
	1.1.1 Plan and prepare for troubleshooting and repair

1.1.2 Identify and repair faults/problems

1.1.3 Perform refrigerant recovery/ recycling and retrofitting on air conditioning systems

1.1.4 Test run air-conditioning unit
	20 hours

	6.Troubleshoot and repair CRE
	6.1 Troubleshooting    and repairing CRE
	1.1.1 Plan and prepare for troubleshooting and repair

1.1.2 Identify and repair faults/problems

1.1.3 Perform refrigerant recovery/ recycling and retrofitting on commercial refrigeration systems

1.1.4 Test run CRE
	20 hours

	7.Perform start- up test and commissioning for PACU
	7.1 Performing start- up test and commissioning for PACU
	1.1.1 Prepare for pre-start-up, test and commissioning for PACU 
1.1.2 Conduct pre-start-up, testing and commissioning for PACU
	30 hours

	8.Perform start-up test and commissioning CRE
	8.1 Performing start-up test and commissioning CRE
	1.1.1 Prepare for pre-start-up, test and commissioning for CRE

1.1.2 Conduct pre-start-up, testing and commissioning for CRE
	20 hours


ASSESSMENT METHODS:

· Written examination

· Demonstration of practical skills

· Direct observation

· Interview

COURSE DELIVERY:
· Modular

· Demonstration

· Lecture

· Discussion

· Dual training

· Distance learning

RESOURCES:
	TOOLS

	· Push and Pull Rule 

· Meter stick

· Spirit level/water level

· Screw driver

· Pliers

· Wrench Box

· Screw driver

· Crimping tools

· Bending tool

· Swaging tool 
	· Flaring tool

· Tube cutters

· Vernier caliper

· Adjustable wrench

· Open end wrench

· Multi-tester

· Clamp ammeter

· Megger tester

· Leak detector

· Defrost heater
	· Refrigeration Ratchet

· File

· Ball pen hammer

· Pipe wrench

· Allen wrench
· Door strip heater

· Room thermometer

· System analyzer

· Digital thermometer

	EQUIPMENT

	· Masonry drill

· Package type air-conditioner

· Motor compressor

· Fan motor

· High Pressure water

· Refrigerator units

· Vacuum pump

· Evaporator fan and motor
	· Oxy-Acetylene welding outfit

· Evaporator fan Defective airswing motor

· Good condition airswing motors

· Refrigerator and air-conditioning unit with leak piping
	· Overload protector

· Package type A/C unit

· Arc welding machine

· Recovery/recycling machine

· Commercial Refrigeration units

· Condenser fan motorand motor


	MATERIALS

	· Form Report

· Blueprint

· Manufacturer’s manual

· Sealant

· Condensate drain

· Electrical wire

· Circuit breaker/safety switch

· Wiring diagrams

· Courseware (Learning elements and Manuals)

· Switch Selector

· Capacitor

· Current Relay

· Philippine Electrical Code

· Electrical tape

· Air filters

· Requisition slip

· Oil

· Grease

· Rags

· Soap

· Refrigerant 22

· Refrigerant 12

· Refrigerant 134a

· Oxygen , content

· Acetylene gas
· Sand paper

· Refrigerant cylinder
	· Nitrogen gas 
· Personal protective equipment

· Tubes (Copper steel, Aluminum relevant to required activity task.

· Filler rolls (Bronze , Steel, Aluminum Relevant to required activity/ task 

· Fluxes (Borax, Aluminum and Silver)

· Fittings

· Nitrogen regulator

· Googles

· High pressure

·  washer

· Strike lighter

· Defective electrical controls

· Potential Relays

· Silver rod

· Silver flux

· Flare cap

· Refrigeration oil

· Vacuum pump oil

· Masking tape

· Sponge 
· Timer

· Rotary switch
	· Pull-push switch

· Thermostant

· Refrigerator switch

· Good condition electrical controls

· Switch pull-push/rotary

· Defective capacitators

· Terminal connector (female)

· Defective defrost heater

· Good condition defrost heater

· Filter

· Borax

· Filter drier

· Tapelone tape

· Copper elbow 5/8” OD

· Copper elbow ½” OD

· Copper onion 5/8 OD

· Copper onion ½” OD

· Copper elbow 3/8” OD

· Copper elbow 5/16” OD

· Filter drier 3/8” Connection

· Filter drier 5/16” Connection

· Sight glass/ moisture indicator 3/8 “Connection


TRAINER’S QUALIFICATIONS:

· Must be National TVET Trainers Certificate  (NTTC) Level I holder
· Must be a holder of  RAC Servicing, NC III

· Good moral character

· Must be physically and mentally fit

· Must be computer literate

· Must be a Civil Service eligible (for government position or appropriate professional license issued by the Professional Regulatory Board)

· *Must have at least two (2) years job/industry experience

*Optional:  Only when required by the hiring institution

Reference:  TESDA Board Resolution No. 2004-03

MODULES OF INSTRUCTION
BASIC COMPETENCIES
RAC SERVICING (PACU/CRE) NC III
BASIC COMPETENCY
:
COMMUNICATIONS

UNIT OF COMPETENCY
:
LEAD WORKPLACE COMMUNICATION

MODULE TITLE
:
LEADING WORKPLACE COMMUNICATION
MODULE DESCRIPTOR
: 
This module covers the knowledge, skills and attitudes required to prepare different reports required in the workplace.

SUGGESTED DURATION
:
2 hours
SUMMARY OF LEARNING OUTCOMES:



Upon completion of this module the students/trainees will be able to:

LO1.
Communicate information about workplace processes.

LO2.
Lead workplace discussions.

LO3.
Identify and communicate issues arising in the workplace.

LO1.
COMMUNICATE INFORMATION ABOUT WORKPLACE PROCESSES
ASSESSMENT CRITERIA:

1. Appropriate communication method is selected.

2. Multiple operations involving several topic areas are communicated.

3. Questions are used to gain extra information.

4. Correct sources of information are identified.

5. Information is selected and sequenced correctly when required.

6. Verbal and written reporting is maintained in both familiar and unfamiliar situations.

CONTENTS:

· Method of communication

· Communication skills

· Communication tools

· Questioning techniques 

CONDITIONS:


The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Direct observation

· Interview

LO2.
LEAD WORKPLACE DISCUSSIONS
ASSESSMENT CRITERIA:

1. Responses to workplace issues are sought.

2. Response to workplace issues are provided when sought.


3. Constructive contributions are made to workplace discussion on such issues as production, quality and safety.

4. Goals and aims of actions under taken in the workplace are communicated. 

CONTENTS:

· Method/techniques of discussion

· How to lead discussion

· How to solicit response

CONDITIONS:


The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Direct observation

· Interview

LO3.
IDENTIFY AND COMMUNICATE ISSUES ARISING IN THE WORKPLACE

ASSESSMENT CRITERIA:

1. Issues and problems are identified as they arise.

2. Information regarding problems and issues are organized coherently to ensure clear and effective communication.

3. Dialog is initiated with appropriate personnel.

4. Communication problems and issues are addressed as they arise.

 CONTENTS:
· Identify problems and issues

· Organizing information on  problem and issues

· Relating problems and issues

· Communication barriers affecting workplace discussions.

CONDITIONS:


The students/trainees must be provided with the following:

· Simulated workplace environment

· Communication tools

· Variety of information’s

METHODOLOGIES:


· Discussion

· Role play

· Brainstorming

ASSESSMENT METHODS:

· Direct observation

· Interview

BASIC COMPETENCY
:
TEAM WORK

UNIT OF COMPETENCY
:
LEAD SMALL TEAM
MODULE TITLE
:
LEADING SMALL TEAM
MODULE DESCRIPTOR
: 
This module covers the knowledge, skills and attitudes required to lead small team including setting and maintaining team and individual performance standard.

SUGGESTED DURATION
:
4 hours
SUMMARY OF LEARNING OUTCOMES:


          Upon completion of this module the students/trainees will be able to:

LO1.
Provide team leadership
LO2.
Assign responsibilities among members
LO3.
Set performance expectation for team members
LO4.
Supervise team performance
LO1.
PROVIDE TEAM LEADERSHIP
ASSESSMENT CRITERIA:

1. Work requirements are identified and prescribed to members.

2. Reasons for instructions and requirements are properly disseminated to team members.

3. Team members questions, problems, concerns are recognized, discussed and dealt accordingly.

 CONTENTS:

· Communication skills required for leading small team

· Skills and techniques in promoting  team building

· Negotiating skills

· Up to date dissemination of instruction and requirements to members.

· Art of listening and treating individual team members concern 

CONDITIONS:


The students/trainees must be provided with the following:

· Learning materials

· team building manual

· catalogs

· brochures

· Simulated team

METHODOLOGIES:

· Traditional /lecture

· Demonstration

· Case studies 

ASSESSMENT METHODS:

· Written examination

· Direct observation 

LO2.
ASSIGN RESPONSIBILITIES AMONG MEMBERS
ASSESSMENT CRITERIA:

1. Duties and responsibilities are allocated in respect to the skills, knowledge and attitudes of every team member.

2. Duties are allocated having regard to individual preference, domestic and personal considerations.

3. Duties and responsibilities of each member are properly identified and defined.

CONTENTS:

· Duties and responsibilities of each team member

· Skills in identifying individual skills ,knowledge  and attitude as basis for allocating responsibilities

· Knowledge in identifying each team member duties and responsibilities 

CONDITIONS:


The students/trainees must be provided with the following:

· Learning materials

· relevant legal requirements

· manuals

METHODOLOGIES:

· Traditional /lecture

· Demonstration

ASSESSMENT METHODS:

· Written examination

· Direct observation 

LO3.
SET PERFORMANCE EXPECTATION FOR TEAM MEMBERS
ASSESSMENT CRITERIA:

1. Performance expectations are established based on client needs and according to assigned requirements.

2. Performance expectations are based on individual team member’s duties and responsibilities.

3. Performance expectations are discussed and disseminated to individual team member. 

CONTENTS:

· Knowledge and skills in setting individual performance target/expectation

· Team members duties  and responsibilities

· Employee policies and procedures

· Defining performance expectations criteria 

CONDITIONS:


The students/trainees must be provided with the following:

· Performance expectation worksheet

· Relevant legal requirements

METHODOLOGIES:

· Traditional /lecture

· Demonstration

· Case studies 

ASSESSMENT METHODS:

· Written examination

· Direct observation 

LO4.
SUPERVISE TEAM PERFORMANCE
ASSESSMENT CRITERIA:

1. Team member’s performance is monitored in respect to the defined performance criteria.

2. Team members are provided with feedback, positive support and advice on strategies to overcome any difficulties.

3. Team members are informed of any changes in the priority allocated to assignment or task.

4. Communication follow-up is provided on all issues affecting the team.

CONTENTS:

· Knowledge and skills in monitoring team member performance

· Monitoring team operation to ensure client needs  and satisfaction

· Methods of monitoring performance

· Informal/formal counseling skills

CONDITIONS:


The students/trainees must be provided with the following:

· Performance expectation worksheet

· Relevant legal requirements

METHODOLOGIES:

· Traditional /lecture

· Demonstration

· Modular

ASSESSMENT METHODS:

· Written examination

· Direct observation 

UNIT OF COMPETENCY
:
DEVELOP AND PRACTICE NEGOTIATION SKILLS

MODULE TITLE
:
Developing and Practicing Negotiation Skills
MODULE DESCRIPTOR
: 
This module covers the skills, knowledge and attitudes required to collect information in order to plan and participate in the negotiation. 

NOMINAL DURATION
:    2 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of this module the students/ trainees will be able to:

LO1.
Identify relevant information in planning negotiations
LO2.
Participate in negotiations
LO3.
Document areas for agreement
LO1.
Identify relevant information in planning negotiations
ASSESSMENT CRITERIA:

1. Information in preparation for negotiation is identified and included in the plan.
2. Information on creating non verbal environments for positive negotiations is identified and included in the plan.
3. Information on different questioning techniques is identified and included in the plan.
CONTENTS:

· Background information on other parties to the negotiation

· Observing differences between content and process

· Identifying bargaining information

· Applying strategies to manage process

· Applying steps in negotiating process

· Strategies to manage conflict

· Steps in negotiating process

CONDITIONS:

The students/ trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· practical exercises 

ASSESSMENT METHODS:

· Written test/ questioning

· Demonstration

LO2.
Participate in Negotiations
ASSESSMENT CRITERIA:

1. Criteria for successful outcome are agreed upon by all parties.
2. Desired outcome of all parties are considered.
3. Appropriate language is used throughout the negotiation.
CONTENTS:

· Decision making and conflict resolution strategies procedures  

· Problem solving strategies on how to deal with unexpected questions and attitudes during negotiation

· Background information on other parties to the negotiation

· Observing differences between content and process

CONDITIONS:

The students/ trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Supplies

· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· practical exercises 

ASSESSMENT METHODS:

· Written test/ questioning

· Demonstration

LO3.
Document areas for negotiation
ASSESSMENT CRITERIA:

1. The issues and processes are documented and agreed upon by all parties.
2. Possible solutions are discussed and their viability assessed.
3. Areas for agreement are confirmed and recorded.
4. Follow-up action is agreed upon by all parties.
CONTENTS:

· Procedure in documenting negotiations

· Managing information

· Filing documents

CONDITIONS:

The students/ trainees must be provided with the following:

· Pertinent documents

· Simulated workplace

· Supplies
· Paper and pencil

· Calculator

· Hands out 

METHODOLOGIES:

· Lecturette 

· Role playing 

· practical exercises 

ASSESSMENT METHODS:

· Written test/ questioning

· Demonstration

BASIC COMPETENCY
:
PROBLEM SOLVING

UNIT OF COMPETENCY
:
SOLVE PROBLEMS RELATED TO WORK ACTIVITIES
MODULE TITLE
:
IDENTIFYING / DETERMINING FUNDAMENTAL CAUSE OF PROBLEM

MODULE DESCRIPTOR
: 
This module expresses the competency required to apply problem solving techniques to identify/determine fundamental cause problem.

SUGGESTED DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of this module the students/trainees will be able to:

LO1.
Explain the analytical techniques
LO2.
Identify the problem
LO3.
Determine the possible cause/s of the problem
LO1.
EXPLAIN THE ANALYTICAL TECHNIQUES
ASSESSMENT CRITERIA:

1. Importance and application of analytical techniques are explained.

2. Analytical techniques such as brainstorming, cause and effects diagrams, PARETO analysis, SWOT analysis, GANT chart, PERT CPM & graphs, and scatter grams are defined.   

CONTENTS:

· Observation, investigation & analytical techniques  

· Brainstorming

· Cause and effect diagrams

· PARETO analysis

· SWOT analysis

· GANT chart

· PERT CPM & graph

· SCATTERGRAMS

CONDITIONS:

The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· OHP  

METHODOLOGIES:


· Direct observation

· Simulation /role playing

· Case studies 

ASSESSMENT METHODS:

· Written

· Practical/performance test 

LO2.
IDENTIFY THE PROBLEM
ASSESSMENT CRITERIA:

1. Variances are identified from normal operating parameters and product quality.

2. Extent, cause, and nature of the problem are defined based on observation, investigation and analytical techniques.

3. Problems are clearly stated and specified.   

CONTENTS:

· Normal operating parameters & product quality

· Identifying & clarifying the nature of problem

· Application of analytical techniques

CONDITIONS:

The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· OHP  

METHODOLOGIES:


· Direct observation

· Simulation /role playing

· Case studies 

ASSESSMENT METHODS:

· Written

· Practical/performance test 

LO3.
DETERMINE THE POSSIBLE CAUSE/S OF THE PROBLEM
ASSESSMENT CRITERIA:

1. Possible causes of problems are identified based on experience & the use of problem solving tools/analytical techniques.

2. Possible cause statements are developed.

3. Fundamental causes are explained.

    CONTENTS:

· Non-routine process and quality problems

· Teamwork and work allocation problem

· Safety and emergency situations and incidents

CONDITIONS:

The students/trainees must be provided with the following:

· Coursewares

· Learning materials/guides

· Computer

· OHP  

 METHODOLOGIES:


· Direct observation

· Simulation /role playing

· Case studies 

ASSESSMENT METHODS:

· Written

· Practical/performance test 

UNIT OF COMPETENCY
:
USE MATHEMATICAL CONCEPTS AND TECHNIQUES
MODULE TITLE
:
USING MATHEMATICAL CONCEPTS AND 



TECHNIQUES 
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in the application of mathematical concepts and techniques.

NOMINAL DURATION
:
3 hours
SUMMARY OF LEARNING OUTCOMES:


Upon completion of the module, the learner/students must be able to:

LO1.
Identify mathematical tools and techniques to solve problems
LO2.
Apply mathematical procedure/solution
LO3. 
Analyze results
LO1.
Identify mathematical tools and techniques to solve problems
ASSESSMENT CRITERIA:

1. Problem areas based on given condition are identified.

2. Mathematical techniques based on the given problem are selected.

CONTENTS:

· Four Fundamental Operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

CONDITION:
 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

METHODOLOGIES:
· Lecturette

· Self-paced instruction
· Group discussion

ASSESSMENT METHODS:
· Written

· Demonstration

LO2.
Apply mathematical procedure/solution
ASSESSMENT CRITERIA:

1. Mathematical techniques based on the problem identified are applied.

2. Mathematical computations are performed to the level of accuracy required for the problem.

3. Results of mathematical computation based on job requirements is determined and verified.

CONTENTS:

· Problem-based questions

· Estimation

· Use of mathematical tools and standard formulas

· Mathematical techniques

CONDITION:
 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Calculator

· Measuring tools/devices

· Case problems 

METHODOLOGIES:

· Lecturette

· Self-paced instruction
· Group discussion

· Practical Work Approach

ASSESSMENT METHODS:
· Written 

· Oral Interview

LO3.
ANALYZE RESULTS
ASSESSMENT CRITERIA:

1. Results of application based on expected and required specifications and outcome is reviewed.

2. Appropriate action in case of error is applied.

CONTENTS:

· Four fundamental operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

CONDITION:
 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

METHODOLOGIES:

· Lecturette

· Self-paced instruction
· Group discussion

· Research study

ASSESSMENT METHODS:
· Written

· Oral

UNIT OF COMPETENCY
:
USE RELEVANT TECHNOLOGIES 
MODULE TITLE
:
USING RELEVANT TECHNOLOGIES   

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in selecting, sourcing and applying appropriate and affordable technologies in the workplace.

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of the module, the learner/students must be able to:

LO1.
Identify appropriate technology

LO2.
Apply relevant technology.

LO3. 
Maintain/ enhance relevant technology

LO1.
IDENTIFY appropriate technology

ASSESSMENT CRITERIA:

1. Appropriate technologies are studied based on work requirements.

2. Appropriate technologies are identified and selected based on work requirements. 

CONTENTS:

· Machineries/ equipment and their application

· Software/ programs

CONDITION:
 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:

· Lecturette

· Self-paced instruction
· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written

· Interview

LO2.
Apply relevant technology
ASSESSMENT CRITERIA:

1.
Relevant technology is used in carrying out function based on work requirements. 

2.
Applicable software and hardware is used as per job requirement. 

3. 
Management concepts are observed as per established industry practices. 

CONTENTS:

· Office technology

· Industrial technology

· System technology

· Information technology

· Training technology

· Different software/ hardware

· 5S (proper house keeping)

CONDITION:
 
The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:


· Lecturette

· Self-paced instruction
· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written

· Interview

LO3.
MAINTAIN / ENHANCE RELEVANT TECHNOLOGY

ASSESSMENT CRITERIA:

1. Maintenance of technology is applied in accordance with the industry standard operating procedure, manufacturer’s operating guidelines and occupational health and safety procedure 

2. Updating of technology is maintained through continuing education or training in accordance with job requirement.

3. Appropriate action for technology failure/defect is immediately reported to the concerned/ responsible person or section.

CONTENTS:

· Corrective and preventive maintenance

· Upgrading of technology

· Communication Skills

· Organizational set – up / work flow 

CONDITION:
The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

METHODOLOGIES:


· Lecturette

· Self-paced instruction
· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written

· Interview

MODULES OF INSTRUCTION

COMMON COMPETENCIES
RAC SERVICING (PACU/CRE) NC III
UNIT OF COMPETENCY
:
PREPARE MATERIALS AND TOOLS 

MODULE TITLE
:
PREPARING MATERIALS AND TOOLS

MODULE DESCRIPTOR
:
This unit covers the knowledge, skills and attitudes in identifying, requesting and inspecting materials and tools.

NOMINAL DURATION
:
4 hours

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Identify materials and tools

LO2.
Request materials and tools

LO3.
Receive and inspect materials and tools 

LO1.
IDENTIFY HVAC MATERIALS AND TOOLS

ASSESSMENT CRITERIA:

1. Job requirements are identified

2. HVAC materials and tools are identified 

3. Quantity of each material to be used is determined as per instruction

4. Correct quantity and quality of materials are determined as per job requirement

CONTENTS:

· Classification of construction materials, tools and equipment

· Quantification / estimates of tools and materials

· Specification of construction materials

· SOP in requesting tools and materials

· Table of elements

· Comparing and contrasting of objects

· Making of reports

· Storing / stockpiling of materials

CONDITIONS:

Students/trainees must be provided with the following:

· Equipment

· Audiovisual equipment

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/ examination

· Observation with questioning

LO2.
REQUEST MATERIALS AND TOOLS

ASSESSMENT CRITERIA:
1. Construction materials needed are requested according to list prepared.

2. Requisition form / slip is accomplished accurately and properly.

3. Request is done as per company standard operating procedure.

CONTENTS:

· Manuals reading and plan specifications

· Reading and comprehension of interpreting manuals.

· Written communication skills

· Signs and symbols

· electrical

· mechanical

CONDITIONS:

Students/trainees must be provided with the following:

· Equipment
· Computer

· Supplies and Materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self- paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/ examination

· Observation with questioning

LO3.
RECEIVE AND INSPECT MATERIALS AND TOOLS

ASSESSMENT CRITERIA:

1. Materials and tools as per quantity and specification are inspected.

2. Tools, accessories and materials are checked for damage according to enterprise.

3. Inspection form is accomplished according to standard operating procedures.

4. Inspected material sand tools are received according to standard operating procedures.

5. Materials and tools are placed in appropriate location nearest to the workplace.

CONTENTS:

· Reading and comprehension skills required to identify & interpret construction manuals and specifications

· Accessing information and data

· Work schedule

· Steps of work?

CONDITIONS:

Students/trainees must be provided with the following:

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/ examination

· Observation with questioning

UNIT OF COMPETENCY
:
OBSERVE PROCEDURES, SPECIFICATIONS AND MANUALS OF INSTRUCTIONS

MODULE TITLE
:
OBSERVING PROCEDURES, SPECIFICATIONS AND MANUALS OF INSTRUCTIONS

MODULE DESCRIPTOR
:
This unit covers the knowledge, skills, and attitudes in identifying, interpreting and applying services to the specifications and manuals and storing manuals.

NOMINAL DURATION
:
4 hours

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module; the trainees/students should be able to:

LO1.
Identify and access specifications/manuals

LO2.
Interpret manuals

LO3.
Apply information in manual

LO4.
Store manuals

LO1.
IDENTIFY AND ACCESS SPECIFICATIONS/MANUALS

ASSESSMENT CRITERIA:

1. Appropriate manuals are identified and accessed as per job requirements.

2. Version and date of manual are checked to ensure that correct specification and procedures are identified.

CONTENTS:

· Types of manuals used in HVAC/R sector

· Identification of symbols used in the manuals

· Identification of units of measurements

· Units of conversion

CONDITIONS:

Students/trainees must be provided with the following:

· Equipment
· Audio-visual equipment

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

LO2.
INTERPRET MANUALS

ASSESSMENT CRITERIA:

1. Relevant sections, chapters of specifications/manuals are located in relation; to the work to be conducted.

2. Information and procedure in the manual are interpreted in accordance with industry practices.

CONTENTS:

· Manual reading and plan specifications

· Reading and comprehension of interpreting manuals

· Written communication skills

· Signs and symbols

· Electrical

· Mechanical

CONDITIONS:

Students/trainees must be provided with the following:

· Equipment

· Audio-visual equipment

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

LO3.
APPLY INFORMATION IN MANUALS

ASSESSMENT CRITERIA:

1. Manual is interpreted according to job requirements.

2. Work steps are correctly identified in accordance with manufacturer’s specifications.

3. Manual data are applied according to the given task. 

4. All correct sequencing and adjustments are interpreted in accordance with information contained in the manual on specifications.

CONTENTS:

· Reading and comprehension skills required to identify & interpret construction manuals and specifications

· Accessing information and data

· Work schedule

· Steps of work

CONDITIONS:

Students/trainees must be provided with the following:

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/ examination

· Observation with questioning

LO4.
STORE MANUALS

ASSESSMENT CRITERIA:

1. Manuals on specifications are stored appropriately to ensure prevention of damage, ready access and updating of information when required in accordance with company’s requirements.

CONTENTS:

· 5 S procedure

· Proper storage of manual

CONDITIONS:

Students/trainees must be provided with the following:

· Supplies and materials

· Manufacturer’s specification manual

· Repair manual

· Maintenance procedure manual

· Periodic maintenance manual

METHODOLOGIES:

· Self-paced instruction

· Film Viewing

· Group Discussion

ASSESSMENT METHODS:

· Interview

· Written test/ examination

· Observation with questioning

UNIT OF COMPETENCY
:
PERFORM MENSURATION AND CALCULATIONS 

MODULE TITLE
:
PERFORMING MENSURATION AND CALCULATIONS
MODULE DESCRIPTOR
:
This unit covers the knowledge, skills and attitudes in identifying and measuring objects based on the required   performance standard. 

NOMINAL DURATION
:
2 hours

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module; the trainees/students should be able to:

LO1.
Select measuring instruments.

LO2.
Carry out measurements and calculations 

LO1.
Select measuring instruments
ASSESSMENT CRITERIA:

1. Object or component to be measured is identified, classified and interpreted to the appropriate regular geometric shape?

2. Measuring tools are selected/identified as per object to be measured or job requirements.

3. Correct specifications are obtained from relevant sources.

4. Appropriate measuring instruments are selected according to job requirements.

5. Alternative measuring tools are used without sacrificing cost and quality of work.

CONTENTS:

· Linear measurements

· Testing measurements 

· Four fundamental operations

· Dimensions

· Units of conversion

· Ratio and proportion

· Trigonometric functions

· Algebraic equations

CONDITIONS:
Students/trainees must be provided with the following:

	Tools:

· Micrometer

· Vernier caliper

· Dial gauge with magnitude 

· Standard

· Straight edge

· Thickness gauge

· Torque gauge

· Small hole gauge

· Telescopic gauge

· Tri- square

· Protractor

· Combination gauge

· Steel rule

· Voltmeter

· Ammeter

· Mega ohmmeter

· KWH meter

· Gauges 

· Thermometer
	Supplies and Materials:

· Round 

· Square

· Rectangular

· Triangle

· Sphere

· Conical


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

LO2.
CARRY OUT MEASUREMENTS AND CALCULATIONS

ASSESSMENT CRITERIA:

1. Accurate measurements are obtained from or according to job requirements.

2. Alternative measuring tools are used without sacrificing cost and quality work.

3. Calculations needed to complete work tasks are performed using the four fundamental operation (addition, subtraction, multiplication and division) including but not limited to trigonometric functions and algebraic computations.

4. Calculations   involving fractions, percentages and mixed numbers are used to complete workplace tasks.

5. Numerical computation is self-checked and corrected for accuracy.

6. Instruments are read to the limit of accuracy of the tool.

7. Systems of measurement is identified and converted according to job requirements/ISO.

8. Work-pieces are measured according to job requirements.

CONTENTS:

· Linear measurements

· Four fundamental operations

· Dimensions

· Units of conversion

· Ratio and proportion

· Trigonometric functions

· Algebraic equations

CONDITIONS:

Students/trainees must be provided with the following:

	Tools

· Micrometer

· Vernier caliper

· Dial gauge with magnitude 

· Standard

· Straight edge

· Thickness gauge

· Torque gauge

· Small hole gauge

· Telescopic gauge

· Try- square

· Protractor

· Combination gauge

· Steel rule

· Voltmeter

· Ammeter

· Mega ohmmeter

· KWH meter

· Gauges 

· Thermometer
	Supplies and Materials

· Round 

· Square

· Rectangular

· Triangle

· Sphere

· Conical


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· E-Learning

ASSESSMENT METHODS:

· Actual demonstration

· Direct observation

· Written test/ oral questioning 

UNIT OF COMPETENCY
:
PERFORM BASIC BENCHWORK

MODULE TITLE
:
PERFORMING BASIC BENCHWORK
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in performing basic bench work.

NOMINAL DURATION
:
4 hours.

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module; the trainees/students should be able to:

LO1.
Prepare materials, tools, and equipment for layout

LO2.
Layout features in workplace

LO3.
Cut sheets, plates and bars

LO4.
Smooth sheets, plates and bars

LO1.
PREPARE MATERIALS, TOOLS, AND EQUIPMENT FOR LAYOUT

ASSESSMENT CRITERIA:

1. Supplies, materials, tools, and equipment are identified according to job requirements

2. Supplies, materials, tools, and equipment are prepared according to job requirements

3. Supplies, materials, tools, and equipment are checked according to job requirements

4. Tools and equipment condition are checked

CONTENTS:

· Communication skills

· Materials, tools and equipment; uses and specifications

CONDITIONS:

Student / trainees must be provided with the following:

· Blueprint

· Catalogue

· List of tools and equipment

· Forms (request & bill of materials)

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview 

· Written test/examination
· Observation with questioning

· Demonstration with questioning

LO2.
LAYOUT FEATURES IN WORKPLACE

ASSESSMENT CRITERIA:

1. A layout dimension is in accordance with job requirements. 

2. Dimensions are layout within   the required tolerance.

3. Dimensions are checked within the actual work plan.

4. Proper use of measuring instrument is observed.

CONTENTS:

· Measuring tools; functions and use

· Communication skills

· Trade mathematics

· Mensuration

· Calculation

· Conversion

· Plan specifications

CONDITIONS:

Students/ trainees must be provided with the following:

· Measuring tools

· Drawing instruments

· Work plan

· Markers

· Calculator

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

 ASSESSMENT METHODS:

· Self paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

LO3.
CUT SHEETS, PLATES AND BARS

ASSESSMENT CRITERIA:

1. Work pieces are cut according to required measurement. 

2. Appropriate personal protective equipment (PPE) is applied.

3. Safe work habits are observed.

4. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO4.
SMOOTH SHEETS, PLATES AND BARS

ASSESSMENT CRITERIA:

1. Work pieces are ground or filed to remove defects.

2. Appropriate personal protective equipment (PPE) is applied.

3. Safe work habits are observed.

4. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/ trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO5.
DRILL HOLES IN SHEETS, PLATES AND BARS

ASSESSMENT CRITERIA:

1. Holes are drilled in workpieces according to required measurement. 

2. Appropriate personal protective equipment (PPE) is applied.

3. Safe work habits are observed.

4. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/ trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO6.
BORE HOLES IN PLATES AND BARS

ASSESSMENT CRITERIA:

1. Holes are bored in workpieces according to required measurement. 

2. Appropriate personal protective equipment (PPE) is applied.

3. Safe work habits are observed.

4. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/ trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO7.
BEND SHEETS, PLATES AND BARS

ASSESSMENT CRITERIA:

1. Work pieces are bent according to required measurement. 

2. Appropriate personal protective equipment (PPE) is applied.

3. Safe work habits are observed.

4. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO8.
JOIN SHEETS, PLATES AND BARS

ASSESSMENT CRITERIA:

1. Work pieces are joined according to job requirement. 

2. Welded joints are free from weld defects.

3. Appropriate personal protective equipment (PPE) is applied.

4. Safe work habits are observed.

5. Work site is cleaned and cleared from debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:
· Tools and equipment: use and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS:

Student/trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Worksite

METHODOLOGIES:

· Self -paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
:
PERFORM BASIC ELECTRICAL WORKS

MODULE TITLE
:
PERFORMING BASIC ELECTRICAL WORKS

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in performing basic electrical works.

NOMINAL DURATION
:     4 hours

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to:

LO1.
Measure and analyze circuit and load resistance in electrical system

LO2.
Measure and analyze voltage in electrical system

LO3.
Measure and analyze current in electrical systems
LO4.
Test simple electrical components and connections

LO5.
Repair minor electrical system troubles

LO1.
MEASURE AND ANALYZE CIRCUIT AND LOAD RESISTANCE IN ELECTRICAL SYSTEM

ASSESSMENT CRITERIA:

1. Electrical tools and test instrument are identified according to job requirements

2. Condition of electrical tools, test instrument and lubricants

3. Electrical tools, and test instruments are checked for conditions and lubricants

4. Identified defective tools and test instrument are replaced

5. Safe handling of tools and testing instruments observed.

CONTENTS:

· Uses of tools and testing instruments

· Calibration of testing instruments

· Safe handling and proper care of tools and testing instruments

· Communication skills (oral and written)

CONDITIONS:

Student/trainees must be provided with the following:

· List of tools and testing instrument

· Work plan

· Courseware

· Laboratory/workshop

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written test/examination
· Observation with questioning

· Demonstration with questioning

LO2.
MEASURE AND ANALYZE VOLTAGE IN ELECTRICAL SYSTEM

ASSESSMENT CRITERIA:

1. Required procedure in using testing instrument are applied 

2. Power supply and electrical components are checked with the manufacturers’ specification

3. Identified defects of power supply and electrical components are recorded 

4. Safe working habits are observed

CONTENTS:

· Functions and uses of testing instruments

· Basic electricity

· Electrical safety and hazards

· Testing procedures

CONDITIONS:

Students/trainees must be provided with the following:

· Tools and testing instruments

· Required electrical components

· Personal protective equipment

· Work site

· Trainer/ workshop

· Course ware

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO3.
MEASURE AND ANALYZE CURRENT IN ELECTRICAL SYSTEMS
ASSESSMENT CRITERIA:

1. Electrical fixtures are fixed in line with standard operating procedures (SOP) 

2. Defective electrical components are replaced with the same specifications

3. Testing of units after repair is performed.

4. Safe working habits are observed

5. Workplace is cleaned and cleared from debris and in a safe state and in line with occupational health and safety (OH & S) regulations

CONTENTS:

· Types of electrical fixtures

· Testing procedures

· Electrical safety and hazards

· Applied occupational health & safety (OH & S)

CONDITIONS:

Student/ trainees must be provided with the following:

· Workplace

· Required electrical fixtures and components

· Tools and testing instruments

· Trainer/ mock-ups

· Personal protective equipment (PPE)

· Trainer/ mock-ups

· Courseware

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Industry Immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO4.
TEST SIMPLE ELECTRICAL COMPONENTS AND CONNECTIONS

ASSESSMENT CRITERIA:

1. Electrical fixtures are fixed in line with standard operating procedures (SOP) 

2. Defective electrical components are replaced with the same specifications

3. Testing of units after repair is performed.

4. Safe working habits are observed

5. Workplace is cleaned and cleared from debris and in a safe state and in line with occupational health and safety (OH & S) regulations

CONTENTS:

· Types of electrical fixtures

· Testing procedures

· Electrical safety and hazards

· Applied occupational health & safety (OH & S)

CONDITIONS:

Student/trainees must be provided with the following:

· Workplace

· Required electrical fixtures and components

· Tools and testing instruments

· Trainer/ mock-ups

· Personal protective equipment (PPE)

· Trainer/ mock-ups

· Courseware

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Industry Immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

LO5.
REPAIR MINOR ELECTRICAL SYSTEM TROUBLES

ASSESSMENT CRITERIA:

1. Electrical fixtures are fixed in line with standard operating procedures (SOP) 

2. Defective electrical components are replaced with the same specifications

3. Testing of units after repair is performed.

4. Safe working habits are observed

5. Workplace is cleaned and cleared from debris and in a safe state and in line with occupational health and safety (OH & S) regulations

CONTENTS:

· Types of electrical fixtures

· Testing procedures

· Electrical safety and hazards

· Applied occupational health & safety (OH & S)

CONDITIONS:

Student/ trainees must be provided with the following:

· Workplace

· Required electrical fixtures and components

· Tools and testing instruments

· Trainer/ mock-ups

· Personal protective equipment (PPE)

· Trainer/ mock-ups

· Courseware

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Industry Immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written test/examination

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
:
MAINTAIN TOOLS AND EQUIPMENT 

MODULE TITLE
:
MAINTAINING TOOLS AND EQUIPMENT
MODULE DESCRIPTOR
:
This module covers the knowledge, skills, attitudes and safety required in maintaining tools and equipment.

NOMINAL DURATION
:
4 hours

QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to:

LO1.
Check the condition of tools and equipment:
LO2.
Perform basic preventive maintenance.
LO3.
Store tools and equipment.

LO1.
Check THE condition of tools and EQUIPMENT
ASSESSMENT CRITERIA:

1. Tools and equipment are identified according to classification.

2. Non-functional tools and equipment are segregated and labeled.

3. Non-functional tools are stored prior for repair.

4. Safe handling of tools and equipment are applied.

5. A safe working habit, are observed.

CONTENTS:

· Proper use of tools and equipment

· Testing procedures 

· Communication  skills

· Fundamentals of refrigeration and air conditioning (RAC)

· Parts and functions of HVAC/R equipment

· Applied occupational health and safety (OH & S)

· Housekeeping

CONDITIONS:

Students/trainees must be provided with the following:

· Required tools and equipment

· Workplace

· Personal Protective Equipment (PPE)

· Courseware

· Signage

METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning

LO2.
PERORM BASIC PREVENTIVE MAINTENANCE

ASSESSMENT CRITERIA:

1. Appropriate lubricants are identified according to types of equipment.

2. Tools and equipment are lubricated according to preventive maintenance schedule.

3. Measuring instruments are checked and validated.

4. Lubricated handtools are properly stored.

5. Inventory of tools, instruments and equipment are conducted and recorded.

6. Defective handtools, instruments, equipment and accessories are replaced according to manufacturer’s specification.

7. Proper housekeeping is applied.

CONTENTS:

· Types of lubricants

· Housekeeping

· Inventory guidelines and procedures

· HVAC/R equipment, tools and instrument types and specifications

· Lubrication procedures

· HVAC/R equipment operating procedures

CONDITIONS:

Students/trainees must be provided with the following:

· Required types of lubricants

· Required HVAC/R equipment, tools and instruments

· Personal Protective Equipment (PPE)

· Courseware

· Workplace

· Cleaning materials and solution

· Inventory forms

· Storage
METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
:
PERFORM HOUSEKEEPING AND SAFETY PRACTICES
MODULE TITLE
:
PERFORMING HOUSEKEEPING AND SAFETY PRACTICES
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes needed on work safety in the workplace including sorting, cleaning and dispensing materials, tools, and equipment, identifying and minimizing hazards, responding and recording accidents and following basic security.

.

NOMINAL DURATION
:     4 hours 

QUALIFICATION LEVEL
:     NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to:

LO1.
Sort materials, tools and equipment.
LO2.   Clean workplace area, materials, tools and equipment.
LO3.   Systematize dispensing and retrieval of materials, tools and equipment.
LO4.
Identify and minimize/eliminate hazards.
LO5.
Respond and record accidents.
LO6.
Follow basic securities.
LO1.
SORT MATERIALS, TOOLS AND EQUIPMENT

ASSESSMENT CRITERIA

1. Materials, tools and equipment are classified according to their kind.

2. Appropriate areas for materials, tools and equipment are designated.

CONTENTS:

· Classification of tools, equipment and materials

· Consideration in the selection of appropriate areas for storing materials, tools and equipment

· Sorting procedures and considerations.

CONDITIONS:  

Students/trainees must be provided with the following:

	Tools and Equipment

· Handtools

· Storage cabinet

Supplies and Materials
· Assorted materials
	Learning Materials

· Learning element

· Transparencies

· Books

 Personal Protective Equipment

· Goggles

· Gloves

· Surgical / gas mask


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning

LO2.
CLEAN WORKPLACE AREA, MATERIALS, TOOLS AND EQUIPMENT

ASSESSMENT CRITERIA:

1. Cleaning materials are identified according to specified application and procedures

2. Workplace area, tools, materials and equipment are cleaned using specified cleaning materials.

3. Workplaces are in safe condition in accordance with safety regulation practices.

CONTENTS:

· Cleaning materials, types and applications.

· Procedures in cleaning workplace area, tools and equipment.

· Consideration of a safe workplace area, tools and equipment

CONDITIONS:

Students/trainees must be provided with the following:

	Tools and Equipment

· Handtools 
· Equipment

Personal Protective Equipment

· Goggles 

· Gloves

· Surgical / gas mask 


	Learning Materials

· Learning element

· Transparencies

· Books

· Transparencies

· Maintenance checklist
Supplies and Materials
· Cleaning materials


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning



LO3.
SYSTEMATIZE DISPENSING AND RETRIEVAL OF MATERIALS, TOOLS, AND EQUIPMENT
ASSESSMENT CRITERIA:

1. System for requesting, borrowing and returning of materials, tools, and equipment is followed and implemented.

2. Form used is completely filled-up and filed.

3. Borrowed tools and equipment are returned to designated area.

4. Materials are consumed as requested.

CONTENTS: 

· Procedures in dispensing and retrieval of materials; tools, and equipment

· Things to be considered in returning the borrowed tools and equipment.

CONDITIONS: 

Students/trainees must be provided with the following:

	Tools and Equipment

· Handtools 
· Equipment

Personal Protective Equipment

· Gloves 
· Working clothes
· Safety shoes
· Gas mask 
	Learning Materials

· Learning element

· Transparencies

· Books

· Requisition slip
· Borrowing slip
Supplies and Materials
· Assorted materials


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning



LO4.
IDENTIFY AND MINIMIZE / ELIMINATE HAZARDS 

ASSESSMENT CRITERIA:

1. Hazards in the work area are recognized and reported (to proper authority?) 

2. Designated personnel and appropriate control and action taken? Fix

3. Workplace policies and procedures for controlling risk are established and followed accurately

4. Procedures for dealing with emergencies are followed within the scope of responsibilities and competencies.

5. Safety signs and hazards warnings are displayed and observed at all times in line with workplace health and safety regulations.

6. Equipment and safety devices are used according to manufacturer’s guidelines.

7. Work areas are kept clean and in order at all times.

8. Safe handling/fighting technique and equipment operation are unplugged at all times?

CONTENTS:

· Composition of safety committee

· Policies and procedures in controlling risk

· Safety signs and first aid

· Safety signs and hazards warning preparation

· Equipment and safety devices

· Safe handling technique in using equipment and safe devices.

CONDITIONS: Students/trainees must be provided with the following:

	Tools and Equipment

· Handtools 
· Equipment
· Safety devices
Personal Protective Equipment

· Gloves 
· Working clothes
· Safety shoes
· Gas mask 
	Learning Materials

· Learning element

· Books

· Transparencies
Supplies and Materials
· Safety/first aid kit with first aid supplies
· Safety signs


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning

LO5.
RESPOND TO AND RECORD ACCIDENTS

ASSESSMENT CRITERIA:

1. Workplace accidents are identified.

2. First aid procedures / treatment are followed correctly in accordance with standard /regulation

3. Medical assistance / rescue is coordinated with concerned personnel.

4. Accident / incident records and maintained in accordance with  standard quality procedure

CONTENTS:

· Types of accidents

· Procedures in applying first aid /treatment

· First aid supplies

· Steps in responding to and recording accidents

CONDITIONS:

Students/trainees must be provided with the following:

	Tools and Equipment

· Handtools 
· Equipment
· Safety devices
Personal Protective Equipment

· Surgical / gas mask 
· Gloves 
· Goggles
	Learning Materials

· Learning element

· Manuals
· Books

· Tapes
· Cassette/disc
Supplies and Materials
· First aid supplies
· Record book


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written test/exam

· Observation with questioning

· Demonstration with questioning

LO6.
FOLLOW BASIC SECURITIES
ASSESSMENT CRITERIA:

1. Security measures / procedures are followed according to appropriate   event    
2. Security-related events are reported and recorded to relevant form

3. Staff are advised on security procedures and correct methods of implementation

CONTENTS:

· Basic security procedures

· Security signs and symbols  

CONDITIONS:

Students/trainees must be provided with the following:

	Learning Materials

· Learning element

· Brochures
· Basic security manual
Supplies and Materials
· Security relevant forms
	


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Demonstration

· Group discussion

ASSESSMENT METHODS:

· Actual demonstration

· Written test/exam

· Observation 

· Oral questioning
UNIT OF COMPETENCY
:
DOCUMENT WORK ACCOMPLISHED
MODULE TITLE
:
DOCUMENTING WORK ACCOMPLISHED
MODULE DESCRIPTOR
:    This unit covers the knowledge, skills and attitudes in documenting work accomplished. It includes identifying forms and data and preparing reports
NOMINAL DURATION
:
2 hours 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:
LO1.
Identify forms and data
LO2.
Prepare reports 

LO1.
IDENTIFY FORMS AND DATA

ASSESSMENT CRITERIA

1. Forms are selected based on the reports to be prepared

2. Work accomplishment is interpreted  

3. Data are collected in accordance with data gathering procedures

CONTENTS:

· Selecting and interpreting forms

· Interpreting work accomplished

· Data gathering techniques

CONDITIONS: 
Students/trainees must be provided with the following:

· Access to workplace location or simulated workplace environment

· Warranty Paper Request

· Operating Log Sheet

· Requisition Forms

· Records of work accomplished

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview

· Written

· demonstration with questioning

LO2.
PREPARE REPORTS
ASSESSMENT CRITERIA:

1. Reports are completed using standard form as per company procedures

2. Reports provide details of work completed, further action to be taken and other details as per company procedures

3. Reports are completed and submitted within specified time to the concerned personnel/supervisor

CONTENTS:
· Details of work completion

· Kinds of reports

· Preparation of reports

CONDITIONS:
Students/trainees must be provided with the following:

· Start-up commissioning Report

· Warranty Paper Request

· Turn-over Report

· Operating Log Sheet

· Service Report

· Trouble Call Report

· Requisition

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHOD:

· Demonstration with questioning

MODULES OF INSTRUCTION
CORE COMPETENCIES
RAC SERVICING (PACU/CRE) NC III
UNIT OF COMPETENCY
:
INSTALL PACKAGE TYPE AIR-CONDITIONING UNIT     (PACU)
MODULE TITLE
:
INSTALLING PACKAGE TYPE AIR-CONDITIONING UNIT (PACU)  
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes to safety install package-type air -conditioning unit, components as well as accessories based on manufacturer’s recommendations. It also includes site survey, installation of electrical and piping systems.
NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
SUMMARY LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to:

LO1.
Survey site for installation
LO2. 
Install PACU piping systems
LO3. 
Install PACU electrical system
LO4.   Install Indoor and outdoor unit and accessories

LO1.
SURVEY SITE FOR INSTALLATION
ASSESSMENT CRITERIA:

1. Work instructions /technical plans/drawings are interpreted as per job requirements

2. Installation requirements are verified in line with site conditions

3. Alteration/comments are prepared as per survey conducted

4. Result of survey is prepared in line with enterprise procedures.
CONTENTS:
· Technical plans/ drawings
· Installation requirements
· Survey Report
· Linear measurements

· Unit conversion

· Blue print reading

CONDITIONS: The students/trainees must be provided with the following:

	EQUIPMENT
	SUPPLIES AND MATERIALS


	INSTRUMENT

· Multitester

· VOM

TOOLS

· Hacksaw

· Ball pen hammer

· Pull –push rule

· Meter stick 

· Tri square

· Spirit level

· Tin snip
	· Grinding disc

· Fastener washer

LEARNING MATERIALS

· Learning Element on PACU/ CRE

· Catalogue

· Brochures

· Work plan

· List of tools, instruments

PERSONAL PROTECTIVE EQUIPMENT

· Goggles

· Gloves

· Safety shoes

· Ear plug/muff


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning
LO2.
INSTALL PACU PIPING SYSTEM
ASSESSMENT CRITERIA:
1. Piping materials are prepared consistent with the approved designs and specifications 

2. Brackets and supports are mounted in accordance with site conditions

3. Piping are installed, cleaned and tested in accordance with manufacturer's specifications, recommendations and RAC Code of Practice

4. Correct insulation and sealing/adhesive materials are used and installed in accordance with manufacturer's specifications

CONTENTS:

· Basic refrigeration cycle

· Copper tubing processes and its operation

· Types of pipes and fittings

· Types of copper tubing and fittings
· Types of brackets and support
· Installation procedures  in piping
· RAC code of practice
· Safety  practices 

· PACU / CRE tools, materials and functions

· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	EQUIPMENT

· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder

SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Moldflex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pullpush rule

· Spirit level

· Hex key wrench

	· 
	

	· 
	LEARNING MATERIALS

	· 
	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instrument

· Safety practices handbook

	
	· 

	PERSONAL PROTECTIVE EQUIPMENT
	· 

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

LO3.
INSTALL PACU ELECTRICAL SYSTEMS
ASSESSMENT CRITERIA:
1. Electrical materials are prepared consistent with job requirements and are checked for damage

2. Appropriate PPE is selected in line with the job requirements

3. Electrical system is laid-out and installed in accordance with the approved designs, specifications, working plans, drawings and applicable provisions of the latest edition of PEC

4. Electrical system is tested/energized in line with applicable provisions of the latest edition of PEC

5. Report on testing/energization of electrical system is prepared in line with enterprise   procedures

CONTENTS:

· Electrical diagrams
· Electrical components and accessories function and specification

· Process of installing  electrical components of PACU
· Installation procedures for of electrical  PACU  system
· Procedures in electrical testing

· Appropriate PPE
· Safety  practices 

· PACU  tools, materials, Instruments
· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Moldflex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pullpush rule

· Spirit level

· Hex key wrench


	EQUIPMENT
	LEARNING MATERIALS

	· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder


	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Workplan

· List of tools, instrument

· Safety practices handbook

	PERSONAL PROTECTIVE EQUIPMENT
	

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

LO4.
INSTALL INDOOR, OUTDOOR UNIT AND ACCESSORIES
ASSESSMENT CRITERIA:
1. Indoor units and air-cooled condensing units (ACCUs) are mounted in accordance with site conditions and manufacturer’s specifications 

2. Accessories are installed according to manufacturer’s specifications
3. Refrigerant lines are connected in accordance with manufacturer’s specifications

4. Condensate drain line is installed in accordance with manufacturer’s specification.

5. Faults/problems arising from installation are corrected in line with standard operating procedures

6. Pre-start up checks are undertaken in accordance with manufacturer’s specifications and enterprise policies

CONTENTS:

· Basic refrigeration cycle

· Mechanical components and accessories function and specification

· Process of installing mechanical and  components PACU
· Installation procedures for mechanical components of  PACU 
· Safety  practices 

· PACU  tools, materials and functions

· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	EQUIPMENT

· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder

SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Mold flex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pullpush rule

· Spirit level

· Hex key wrench

	· 
	

	· 
	LEARNING MATERIALS

	· 
	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instrument

· Safety practices handbook

	
	· 

	PERSONAL PROTECTIVE EQUIPMENT
	· 

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

UNIT OF COMPETENCY
:
INSTALL COMMERCIAL REFRIGERATION EQUIPMENT  
                                                 (CRE)
MODULE TITLE
:
INSTALLING COMMERCIAL REFRIGERATION EQUIPMENT (CRE)
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes to properly install commercial refrigeration equipment (CRE)

Components as well as accessories based on manufacturer’s recommendations. It also includes site survey, installation of electrical and piping systems. 
NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
PREREQUISITE
:
Common competencies

SUMMARY of LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to:

LO1.
Survey site for Installation 
LO2.
Install CRE piping system
LO3.
Install CRE electrical system 
LO4.
Install indoor and outdoor unit and accessories
LO1.
SURVEY SITE FOR INSTALLATION
ASSESSMENT CRITERIA:

1. Work instructions /technical plans/drawings are interpreted as per job requirements

2. Installation requirements are verified in line with site conditions

3. Alteration/comments are prepared as per survey conducted

4. Result of survey is prepared in line with enterprise procedures.
CONTENTS:

· Safety practices

· Plans specifications

· Mensuration

· Proper use and care of tools /equipment

· Tube processing

· Basic arc and gas welding

· Basic bench work

· Clean air act

· Montreal protocol

· Code of practice for HVAC technician

· Good housekeeping

CONDITIONS: 

The students/trainees must be provided with the following:

	EQUIPMENT

· Electric arc welding machine

· Portable grinder

TOOLS

· Set of wrench

· Pull-push ruler

· Meter stick

· Hacksaw

INSTRUMENT

· Multi tester (VOM)

PERSONAL PROTECTIVE EQUIPMENT

· Welding glass mask

· Hard hat/helmet

· Gloves

· Safety shoes

· Rags
	SUPPLIES AND MATERIALS

· Form report

· Rags

· Tubes (copper, aluminum, 

· steel relevant to required  job)

· Welding rod

· Angular / flat bars

· Drill bits(masonry / steel)

· Marker/ pen/ pentel

· Grinding disc(metal)

· Fluxes(borax, aluminum, silver)

LEARNING MATERIALS

· Mensuration

· Safety practices

· Mechanical /electrical drawing

· Books

· Brochures/Service manual

· CDs

· Catalogue

· Work Plan


METHODOLOGIES:

· Self-paced Instruction

· Group discussion
· Film viewing

· E-learning
· Direct laboratory experience
· Industry visit
· Industry immersion
ASSESSMENT METHODS:

· Interview

· Written exam
· Observation with questioning
· Demonstration with questioning
 LO2.
INSTALL CRE PIPING SYSTEM
ASSESSMENT CRITERIA:
1. Piping materials are prepared consistent with the approved designs and specifications 

2. Brackets and supports are mounted in accordance with site conditions

3. Piping are installed, cleaned and tested in accordance with manufacturer's specifications, recommendations and RAC Code of Practice

4. Correct insulation and sealing/adhesive materials are used and installed in accordance with manufacturer's specifications

CONTENTS:

· Basic refrigeration cycle

· Copper tubing processes and its operation

· Types of pipes and fittings

· Types of copper tubing and fittings
· Types of brackets and support
· Installation procedures  in piping
· RAC code of practice
· Safety  practices 

· PACU / CRE tools, materials and functions

· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	EQUIPMENT

· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder

SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Moldflex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pullpush rule

· Spirit level

· Hex key wrench

	· 
	

	· 
	LEARNING MATERIALS

	· 
	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instrument

· Safety practices handbook

	
	· 

	PERSONAL PROTECTIVE EQUIPMENT
	· 

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

LO3.
INSTALL CRE ELECTRICAL SYSTEMS
ASSESSMENT CRITERIA:
1. Electrical materials are prepared consistent with job requirements and are checked for damage

2. Appropriate PPE is selected in line with the job requirements

3. Electrical system is laid-out and installed in accordance with the approved designs, specifications, working plans, drawings and applicable provisions of the latest edition of PEC

4. Electrical system is tested/energized in line with applicable provisions of the latest edition of PEC

5. Report on testing/energization of electrical system is prepared in line with enterprise   procedures

CONTENTS:

· Electrical diagrams
· Electrical components and accessories function and specification

· Process of installing  electrical components of CRE
· Installation procedures for of electrical  CRE  system
· Procedures in electrical testing

· Appropriate PPE
· Safety  practices 

· PACU  tools, materials, Instruments
· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	EQUIPMENT

· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder

SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Mold flex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pull push rule

· Spirit level

· Hex key wrench

	· 
	

	· 
	LEARNING MATERIALS

	· 
	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instrument

· Safety practices handbook

	
	· 

	PERSONAL PROTECTIVE EQUIPMENT
	· 

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

LO4.
INSTALL INDOOR, OUTDOOR UNIT AND ACCESSORIES
ASSESSMENT CRITERIA:
1. Indoor units and air-cooled condensing units (ACCUs) are mounted in accordance with site conditions and manufacturer’s specifications 

2. Accessories are installed according to manufacturer’s specifications
3. Refrigerant lines are connected in accordance with manufacturer’s specifications

4. Condensate drain line is installed in accordance with manufacturer’s specification.

5. Faults/problems arising from installation are corrected in line with standard operating procedures

6. Pre-start up checks are undertaken in accordance with manufacturer’s specifications and enterprise policies

CONTENTS:

· Basic refrigeration cycle

· Mechanical components and accessories function and specification

· Process of installing mechanical and  components CRE
· Installation procedures for mechanical components of  CRE 
· Safety  practices 

· CRE  tools, materials and functions

· 5 S ( Good Housekeeping Practices )

CONDITIONS:

The students/trainees must be provided with the following:

	EQUIPMENT

· Portable electric grinder

· Portable drill set

· Oxyacetylene

· Aluminum Ladder

SUPPLIES / MATERIALS
· AHU /Condensing and Evaporating 

· assembly

· Copper tube

· Filter Drier

· Adhesive

· Sealant gaskets

· Metal c-clamp

· Tax’s and screw

· Plastic molding

· Fastener and washer

· Grinding disc

· Rugs

· Polyethylene tape

· PVC pipe

· PVC solvent

· Mold flex

· Circuit breaker/Conventional outlet
	TOOLS

· Flaring tools

· Swaging tools

· Tube cutters

· Tube binders

· Reamer

· Hacksaw

· File

· Knife

· Center punch

· Tri square

· Tin snip

· Set of wrench

· Ball pen hammer

· Crimping tool

· Set of pliers 
· Selastic gun

· Pull push rule

· Spirit level

· Hex key wrench

	· 
	

	· 
	LEARNING MATERIALS

	· 
	· Learning  Element on PACU/CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instrument

· Safety practices handbook

	
	· 

	PERSONAL PROTECTIVE EQUIPMENT
	· 

	· Working clothes

· Ear plug/muff

· Gloves

· Goggles

· Safety shoes
	· 


METHODOLOGIES:

· Self-paced instruction

· Group discussion
· Film viewing

· E-learning
ASSESSMENT METHODS:

· Direct observation/demonstration

· Oral interview/questioning

UNIT OF COMPETENCY   :
SERVICE AND MAINTAIN PACKAGE TYPE AIR -     CONDITIONING UNIT (PACU)
MODULE TITLE
:
SERVICING AND MAINTAINING PACKAGE TYPE AIR-CONDITIONING UNIT (PACU)
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in maintaining air-conditioning components, lubrication, refrigerant, and air distribution systems in PACU units.

NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to
 LO1.   Prepare for maintenance activities 
LO2.
Check and adjust air-conditioning and refrigeration components, controls and operating condition

LO3.
Maintain lubrication system in PACU 
LO4.
Maintain refrigerant system in PACU 
LO5.
Maintain air distribution system in PACU 
LO1.
PREPARE FOR MAINTENANCE ACTIVITIES
ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine job requirements

2. Appropriate manufacturer's manual is consulted if available; otherwise, standard maintenance procedures are adopted.

3. Tools and equipment are selected in accordance with job requirements

4. Work safety is observed according to enterprise regulations

CONTENTS:

· Safety practices in RAC works
· Tools, equipment and uses
· Principles of RAC

· Preventive and corrective  maintenance

CONDITIONS:
The students/trainees must be provided with the following:

	Equipment 

· Audiovisual equipment

· Oil pump

· Transport RAC unit

Instrument

· System analyzer
Learning Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on lubrication system

· Manufacturer’s manual
Supplies and materials

· Refrigeration oil

· Soap solution

· Markers

· Rags

· Oil testing kits
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers

· Set of allen wrenches

· Oiler

Personal protective Equipment

· Goggles 

· Gloves

· Working clothes

· Safety clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:
· Self-paced instruction

· Film viewing

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Direct observatio
LO2.
CHECK AND ADJUST AIR-CONDITIONING AND COMPONENTS, CONTROLS AND OPERATING CONDITIONS
ASSESSMENT CRITERIA:
1. Evaporator/condenser coils are cleaned in accordance with manufacturer's maintenance manual.

2. Refrigerant piping is checked for abnormal conditions based on procedure.

3. Operation/Controls/Settings are checked and adjusted in accordance with manufacturer's specifications.

4. Air-conditioning accessories are adjusted accordingly based on manufacturer's maintenance manual. 

5. Maintenance procedures are applied according to manufacturer's maintenance manual.
CONTENTS:
· Uses and functions of tools

· Interpret work plan instructions

· Preventive and corrective maintenance 

· Types of evaporator condenser and its function
· Types of Refrigerant controls
· Refrigerant piping installation

· Procedures in leak testing

CONDITIONS:
The students/trainees must be provided with the following:
	Equipment

· Water pressure washer

· Audiovisual equipment

· Transport RAC unit

Instrument

· System analyzer

· Thermometer

· Multitester

Learning  Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on maintenance

· Maintenance schedule

· Manufacturer’s manual
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers 

· Fin comb

· Oiler

Supplies and materials

· Refrigerants

· Soap solution

· Markers

· Rags

· Electrical tapes

· Coil cleaner

Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO3.
MAINTAIN LUBRICATION SYSTEM IN PACU 
ASSESSMENT CRITERIA:
1. Lubrication system variables and components are checked and adjusted based on manufacturer’s maintenance manual 

2. Oil parameters are checked and adjusted based on manufacturer’s specifications

3. Oil leaks and restrictions are detected and rectified based on standard maintenance procedures

4. Used oil is disposed properly according to RAC Code of Practice.
CONTENTS:
· Safety practices in RAC works
· Types of lubrication oil and characteristic
· Proper procedure in system lubrication

· Personal protective equipment use
· Principles of RAC

· Preventive and corrective  maintenance

CONDITIONS:
The students/trainees must be provided with the following:

	Equipment 

· Audiovisual equipment

· Oil pump

· Transport RAC unit

Instrument

· System analyzer
Learning Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on lubrication system

· Manufacturer’s manual
Supplies and materials

· Refrigeration oil

· Soap solution

· Markers

· Rags

· Oil testing kits
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers

· Set of allen wrenches

· Oiler

Personal protective Equipment

· Goggles 

· Gloves

· Working clothes

· Safety clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Direct observation 
LO4.
MAINTAIN REFRIGERATION SYSTEM IN PACU
ASSESSMENT CRITERIA:
1. Operating parameters are measured and analyzed based on standard specifications

2. Pressure and temperature drops across strainer, filters and filter driers are checked and recorded based on standard maintenance procedures

3. Leak testing is performed based on RAC Code of Practice.

4. Refrigeration components, accessories and consumables are checked for     contaminants in accordance manufacturer’s manual or RAC Code of Practice
.
CONTENTS:
· Pressure / temperature relationship

· Function of   refrigeration accessories

· Types of leak detector

· Principles of RAC

· Effects of moisture

CONDITIONS:
The students/trainees must be provided with the following:

	Tools and Equipment

· Acetylene equipment

· Electronic leak detector

· 1 unit  transport

· Aclide detector 

· Refrigeration ratchet

· Adjustable wrench

· Gauge manifold

Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Gas mask
	Supplies and materials

· Refrigerants

· Strainer

· Filters

· Filter drier

· Soap sud

· Acetylene gas (contents)

· Oxygen tank

Learning Materials

· Learning element

· Service manual


METHODOLOGIES:
· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO5.
MAINTAIN AIR DISTRIBUTION SYSTEM IN PACU 
ASSESSMENT CRITERIA:
1. Air distribution system components are checked and airflows are balanced

2. Outdoor air supply systems are checked and maintained to meet operational and  regulatory requirements

3. Humidifier, equipment is checked, serviced and sanitized to meet operational and regulatory requirements 

CONTENTS:

· Air distribution system components design

· Types / construction of  blows

· Types of fans motor

· Principles of air distribution

· Humidity equipment components

· Types of air Filters

· Outdoor air supply system

· Safety practices in RAC services

· Preventive   and corrective maintenance

CONDITIONS:
The students/trainees must be provided with the following:

	Tools and Equipment

· Humidity equipment

· Outdoor air supply system

· Water pressure washer

· Acetylene equipment

· Audio visual equipment

Personal Protective Equipment

· Ear muff/plug

· Gloves

· Gas mask

· Working clothes

· Safety shoes
	Supplies and materials

· Oil

· Rags

· Spare parts

· Electrical tapes

Learning Material

· Learning element

· Service manual

Tools 

· Set of wrenches

· Set of pliers

· Set of screw

· Fin comb

· Oiler


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS: 
· Interview

· Written

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
:
SERVICE AND MAINTAIN CRE
MODULE TITLE
:
SERVICING AND MAINTAINING CRE
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in maintaining air-conditioning/ refrigeration components, lubrication, refrigerant and distribution systems in CRE units.

NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the trainees/students should be able to
 LO1.  Prepare for maintenance activities 
LO2.
Check and adjust refrigeration accessories controls and operating condition

LO3.
Maintain lubrication system in CRE 
LO4.
Maintain refrigerant system in CRE 
LO5.
Maintain air distribution system in CRE 
LO1.
PREPARE FOR MAINTENANCE ACTIVITIES
ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine job requirements

2. Appropriate manufacturer's manual is consulted if available; otherwise, standard maintenance procedures are adopted.

3. Tools and equipment are selected in accordance with job requirements

4. Work safety is observed according to enterprise regulations

CONTENTS:
· Safety practices in RAC works

· Principles of RAC

· Preventive and corrective  maintenance

CONDITIONS:
The students/trainees must be provided with the following:

	Equipment 

· Audiovisual equipment

· Oil pump

· Transport RAC unit

Instrument

· System analyzer
Learning Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on lubrication system

· Manufacturer’s manual
Supplies and materials

· Refrigeration oil

· Soap solution

· Markers

· Rags

· Oil testing kits
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers

· Set of allen wrenches

· Oiler

Personal protective Equipment

· Goggles 

· Gloves

· Working clothes

· Safety clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Direct observatio
LO2.
CHECK AND ADJUST AIR-CONDITIONING AND COMPONENTS, CONTROLS AND OPERATING CONDITIONS
ASSESSMENT CRITERIA:
1. Evaporator/condenser coils are cleaned in accordance with manufacturer's maintenance manual.

2. Refrigerant piping is checked for abnormal conditions based on procedure.

3. Operation/Controls/Settings are checked and adjusted in accordance with manufacturer's specifications.

4. Refrigeration accessories are adjusted accordingly based on manufacturer's maintenance manual. 

5. Maintenance procedures are applied according to manufacturer's maintenance manual.
CONTENTS:
· Types of evaporator / condenser
· Construction and function of components
· Refrigeration accessories and its fucntion
· Preventive and corrective maintenance 

· Types of evaporator, condenser and its function

· Refrigerant piping installation

· Standard maintenance procedure
CONDITIONS:
The students/trainees must be provided with the following:
	Equipment

· Water pressure washer

· Audiovisual equipment

· Transport RAC unit

Instrument

· System analyzer

· Thermometer

· Multitester

Learning  Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on maintenance

· Maintenance schedule

· Manufacturer’s manual
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers 

· Fin comb

· Oiler

Supplies and materials

· Refrigerants

· Soap solution

· Markers

· Rags

· Electrical tapes

· Coil cleaner

Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO3.
MAINTAIN LUBRICATION SYSTEM IN CRE 
ASSESSMENT CRITERIA:

1. Lubrication system variables and components are checked and adjusted based on manufacturer’s maintenance manual 

2. Oil parameters are checked and adjusted based on manufacturer’s specifications

3. Oil leaks and restrictions are detected and rectified based on standard maintenance procedures

4. Used oil is disposed properly according to RAC Code of Practice.

CONTENTS:

· Safety practices in RAC works
· Types of lubrication oil and characteristics
· Proper application of oil
· Principles of RAC
· RAC Code of Practice
· Preventive and corrective  maintenance
CONDITIONS:
The students/trainees must be provided with the following:

	Equipment 

· Audiovisual equipment

· Oil pump

· Transport RAC unit

Instrument

· System analyzer
Learning Materials

· LEs on Transport RAC

· LEs on Maintenance methods and procedures

· Audiovisual materials on lubrication system

· Manufacturer’s manual
Supplies and materials

· Refrigeration oil

· Soap solution

· Markers

· Rags

· Oil testing kits
	Tools

· Set of wrenches

· Set of pliers

· Set of screw drivers

· Set of allen wrenches

· Oiler

Personal protective Equipment

· Goggles 

· Gloves

· Working clothes

· Safety clothes

· Safety shoes

· Ear muff/plug


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Direct observation 
LO4.
MAINTAIN REFRIGERATION SYSTEM IN CRE
ASSESSMENT CRITERIA:
1. Operating parameters are measured and analyzed based on standard specifications

2. Pressure and temperature drops across strainer, filters and filter driers are checked and recorded based on standard maintenance procedures

3. Leak testing is performed based on RAC Code of Practice.

4. Refrigeration components, accessories and consumables are checked for     contaminants in accordance manufacturer’s manual or RAC Code of Practice.
CONTENTS:
· Pressure / temperature relationship
· Refrigeration Cycle
· Function of  refrigeration accessories
· Function of mechanical components

· Procedure on leak testing
· Types of leak detector

· Principles of RAC

· Effects of moisture

CONDITIONS:
The students/trainees must be provided with the following:

	Tools and Equipment

· Acetylene equipment

· Electronic leak detector

· 1 unit  transport

· Aclide detector 

· Refrigeration ratchet

· Adjustable wrench

· Gauge manifold

Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Gas mask
	Supplies and materials

· Refrigerants

· Strainer

· Filters

· Filter drier

· Soap sud

· Acetylene gas (contents)

· Oxygen tank

Learning Materials

· Learning element

· Service manual


METHODOLOGIES:
· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO5.
MAINTAIN AIR DISTRIBUTION SYSTEM IN CRE 
ASSESSMENT CRITERIA:
1. Air distribution system components are checked and airflows are balanced

2. Outdoor air supply systems are checked and maintained to meet operational and  regulatory requirements

3. Humidifier, equipment is checked, serviced and sanitized to meet operational and regulatory requirements 

CONTENTS:

· Air distribution system components design

· Types / construction of  blows

· Types of fans motor

· Principles of air distribution

· Humidity equipment components

· Types of air Filters

· Outdoor air supply system

· Safety practices in RAC services

· Preventive   and corrective maintenance

CONDITIONS:
The students/trainees must be provided with the following:

	Tools and Equipment

· Humidity equipment

· Outdoor air supply system

· Water pressure washer

· Acetylene equipment

· Audio visual equipment

Personal Protective Equipment

· Ear muff/plug

· Gloves

· Gas mask

· Working clothes

· Safety shoes
	Supplies and materials

· Oil

· Rags

· Spare parts

· Electrical tapes

Learning Material

· Learning element

· Service manual

Tools 

· Set of wrenches

· Set of pliers

· Set of screw

· Fin comb

· Oiler


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS: 
· Interview

· Written

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
:
TROUBLESHOOT AND REPAIR PACU
MODULE TITLE
:
TROUBLESHOOTING AND REPAIRING PACU
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in troubleshooting and repairing air-conditioning system. It includes planning troubleshooting and repair, preparing materials, tools, equipment and identifying faults as well as recover / recycle and retrofit PACU unit.  
NOMINAL DURATION
:
20 hours
SUMMARY OF LEARNING OUTCOMES:

Upon completion of this module, the trainee/student should be able to:

LO1.
Plan and prepare for troubleshooting a PACU 
LO2.
Identify and repair faults/ problems
LO3.
Perform refrigerant recovery / recycling and retrofitting on air- conditioning system
LO4.
Test run air-conditioning unit 
LO1.
PLAN AND PREPARE FOR TROUBLESHOOTING A PACU 
ASSESSMENT CRITERIA:
1. Appropriate wiring diagrams, charts and manuals are interpreted in line with the job requirements

2. Appropriate materials, tools and equipment are selected based on job requirements

3. Power supply is checked to ensure compliance with nameplate rating and/or manufacturer’s specifications

CONTENTS
· Air conditioning and refrigeration electrical ,  mechanical symbols and diagrams

· Electrical and mechanical troubleshooting guide / charts.

· Refrigeration tools, instruments, equipment and materials uses and specifications.

· Unit brand, data and specifications.

CONDITIONS:
The students/trainees must be provided with the following:

	Equipment

· R/ R Machine

· Nitrogen Equipment

· Oxy acetylene outfit

Supplies and materials

· Refrigeration oil

· Refrigerant

· Electrical tape

Instruments

· Multi - Tester

· Gauge manifold

· Leak detector

· Thermometer

Learning Materials

· Les on PACU / CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instruments
	Tools

· Flaring tools

· Swaging tools

· Tube cutters

· Tube benders

· Reamer

· Hacksaw

· File

· Knife

· Set of pliers

· Set of screw drivers

· Set of wrenches

Personal protective equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Safety shoes


METHODOLOGIES:
· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO2. 
IDENTIFY AND REPAIR FAULTS / PROBLEMS   

ASSESSMENT CRITERIA:

1. Appropriate PPE is selected and used in line with the job requirements

2. Refrigeration system components are tested following manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

3. Faults/problems with refrigerant system are diagnosed in line with manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

4. Remedial action is taken to overcome faults/problems in line with manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

5. Work is completed safely in line with enterprise safety guidelines

6. Report on testing procedure, including faults and repair, is completed in line with RAC Code of Practice and/or enterprise troubleshooting policies
CONTENTS:
· Personal protective equipment
· Refrigeration system components and its fucntion
· RAC code of practice
· Preventive maintenance practice
· Procedure on testing report practice
CONDITIONS:
The students/trainees must be provided with the following:

	Learning Materials

· LEs on PACU 
· Catalogue

· Brochure

· Work plan

· List of tools & instruments
Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Gas mask

· Working clothes
	Instrument

· Multi-tester 

· Clamp ammeter

Tools

· Pliers set

· Screwdriver set

· Wire crimper

· Soldering iron

Supplies and Materials

· Fuse

· Automotive wire

· Electrical tape

· Soldering lead


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO3.
PERFORM REFRIGERANT RECOVERY / RECYCLING AND RETROFITTING ON AIR CONDITIONING SYSTEM
ASSESSMENT CRITERIA:

1. Safe working practices are observed throughout the task as per enterprise procedure

2. Suitable tools and equipment are selected and used based on job requirement

3. Optimum recovery of refrigerant is performed in line with RAC Code of Practice

4. Refrigerants recovery/recycling is performed according to manufacturer's recommendations and RAC Code of Practice

5. Retrofitting is performed based on RAC Code of Practice

CONTENTS:

· Mechanical components and accessories, functions and specifications.

· Troubleshooting mechanical system procedures.
· Procedure recovery / recycling and retrofitting
· Repair and replace procedures.

· Test and operating procedures.

· Good housekeeping and safety practices.

· Fundamentals of air conditioning.
CONDITIONS:
The students/trainees must be provided with the following:

	Instrument

· Leak detector

· Gauge manifold

· Weighing scale

· Vacuum meter

Learning Materials

· LEs on A/C

· Catalogue

· Brochure

· Work plan

· References

· List of tools, instruments & equipment

· Code of practice
Supplies and materials

· Refrigerant

· Refrigerant oil

· Aluminum rod

· Refrigerant hose

· Nitrogen gas
	Equipment

· Oxy acetylene plant

· Nitrogen Equipment

Tools

· Set of screw drivers

· Set of pliers

· Set of wrenches

· Fitting crimper

· Hacksaw

· Hammer

· Service wrench

Personal Protective Equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Safety shoes

· Working clothes


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion


ASSESSMENT METHODS

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO4.
TEST RUN AIR- CONDITIONING UNIT 
ASSESSMENT CRITERIA:

1. Air-conditioning unit is tested in line with manufacturer's instructions

2. Report on testing air-conditioning unit is prepared in line with enterprise procedures.

CONTENTS:

· Operating pressure and temperature and relationship.

· Troubleshooting mechanical system procedures.

· Repair and replace procedures.

· Test and operating procedures.

· Good housekeeping and safety practices.

· Fundamentals of air conditioning.

CONDITIONS:
The students/trainees must be provided with the following:
	Instrument

· Thermometer

· Gauge manifold

· Multi-tester

· Clamp ammeter

· Anemometer

Learning Materials
· LEs on PACU 
· Catalogue

· Brochure

· Work plan
	Tools

· Set of screw drivers

· Set of pliers

· Set of wrenches

Supplies and materials

· Refrigerant

· Refrigerant oil

· Dry cell

· Worksheet form
Personal Protective Equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Gas mask


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written

· Observation with questioning

UNIT OF COMPETENCY
:
TROUBLESHOOT AND REPAIR CRE
MODULE TITLE
:
TROUBLESHOOTING AND REPAIRING CRE
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in planning, preparation of tools, instrument, equipment, materials and diagrams for   troubleshooting commercial refrigeration unit. It also covers diagnosing, testing, repair and troubleshooting procedures. The module applies the standard work instruction and code of practice.

NOMINAL DURATION
:
20 hours
SUMMARY OF LEARNING OUTCOMES:

Upon completion of this module, the trainee/student should be able to:

LO1.
Plan and prepare for troubleshooting and repair 

LO2.
Identify and repair faults/ problems
LO3.
Perform refrigerant recovery / recycling and retrofitting on commercial refrigeration system
LO4.
Test run CRE 
LO1.
PLAN AND PREPARE FOR TROUBLESHOOTING AND REPAIR
ASSESSMENT CRITERIA:
1. Appropriate wiring diagrams, charts and manuals are interpreted in line with the job requirements

2. Appropriate materials, tools and equipment are selected based on job requirements

3. Power supply is checked to ensure compliance with nameplate rating and/or manufacturer’s specifications

CONTENTS
·  Refrigeration electrical , mechanical symbols and diagrams

· Electrical and mechanical troubleshooting guide / charts.

· Refrigeration tools, instruments, equipment and materials uses and specifications.

· Unit brand, data and specifications.

CONDITIONS:
The students/trainees must be provided with the following:
	Equipment

· R/ R Machine

· Nitrogen Equipment

· Oxy acetylene outfit

Supplies and materials

· Refrigeration oil

· Refrigerant

· Electrical tape

Instruments

· Multi - Tester

· Gauge manifold

· Leak detector

· Thermometer

Learning Materials

· Les on PACU / CRE

· Catalogue

· Brochure

· Work plan

· List of tools, instruments
	Tools

· Flaring tools

· Swaging tools

· Tube cutters

· Tube benders

· Reamer

· Hacksaw

· File

· Knife

· Set of pliers

· Set of screw drivers

· Set of wrenches

Personal protective equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Safety shoes


METHODOLOGIES:
· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO2. 
IDENTIFY AND FAULTS / PROBLEMS   

ASSESSMENT CRITERIA:

1. Appropriate PPE is selected and used in line with the job requirements

2. Refrigeration system components are tested following manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

3. Faults/problems with refrigerant system are diagnosed in line with manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

4. Remedial action is taken to overcome faults/problems in line with manufacturer’s manual, RAC Code of Practice and/or enterprise troubleshooting policy

5. Work is completed safely in line with enterprise safety guidelines

6. Report on testing procedure, including faults and repair, is completed in line with RAC Code of Practice and/or enterprise troubleshooting policies
CONTENTS:
· Mechanical components and accessories functions and specifications.
· Refrigeration cycle
· Troubleshooting mechanical system procedures.

· Repair/replace procedures.

· Testing and operation procedures
CONDITIONS:
The students/trainees must be provided with the following:
	Learning Materials

· LEs on PACU 
· Catalogue

· Brochure

· Work plan

· List of tools & instruments
Personal Protective Equipment

· Goggles

· Gloves

· Working clothes

· Safety shoes

· Gas mask

· Working clothes
	Instrument

· Gauge manifold
· Clamp ammeter

Tools

· Pliers set

· Screwdriver set

· Adjustable wrench



METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO3.
PERFORM REFRIGERANT RECOVERY / RECYCLING AND RETROFITTING ON COMMERCIAL REFRIGERATION SYSTEMS
ASSESSMENT CRITERIA:

1. Safe working practices are observed throughout the task as per enterprise procedure

2. Suitable tools and equipment are selected and used based on job requirement

3. Optimum recovery of refrigerant is performed in line with RAC Code of Practice

4. Refrigerants recovery/recycling is performed according to manufacturer's recommendations and RAC Code of Practice

5. Retrofitting is performed based on RAC Code of Practice

CONTENTS:

· Mechanical components and accessories, functions and specifications.

· Troubleshooting mechanical system procedures.

· Repair and replace procedures.

· Test and operating procedures.

· Good housekeeping and safety practices.

· Fundamentals of air conditioning.
CONDITIONS:
The students/trainees must be provided with the following:

	Instrument

· Leak detector

· Gauge manifold

· Weighing scale

· Vacuum meter

Learning Materials

· LEs on A/C

· Catalogue

· Brochure

· Work plan

· References

· List of tools, instruments & equipment

· Code of practice
Supplies and materials

· Refrigerant

· Refrigerant oil

· Aluminum rod

· Refrigerant hose

· Nitrogen gas
	Equipment
· Oxy acetylene plant
· Recovery machine
· Nitrogen Equipment

Tools

· Set of screw drivers

· Set of pliers

· Set of wrenches

· Fitting crimper

· Hacksaw

· Hammer

· Service wrench

Personal Protective Equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Safety shoes

· Working clothes


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion


ASSESSMENT METHODS

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO4.
TEST RUN CRE 
ASSESSMENT CRITERIA:

1. CRE UNIT is tested in line with manufacturer's instructions

2. Report on testing equipment is prepared in line with enterprise procedures.

CONTENTS:

· Operating pressure and temperature and relationship.

· Troubleshooting mechanical system procedures.

· Repair and replace procedures.

· Test and operating procedures.

· Good housekeeping and safety practices.

· Fundamentals of commercial refrigeration
CONDITIONS:
The students/trainees must be provided with the following:
	Instrument

· Thermometer

· Gauge manifold

· Multi-tester

· Clamp ammeter

· Anemometer

Learning Materials
· LEs on PACU 
· Catalogue

· Brochure

· Work plan
	Tools

· Set of screw drivers

· Set of pliers

· Set of wrenches

Supplies and materials

· Refrigerant

· Refrigerant oil

· Dry cell

· Worksheet form
Personal Protective Equipment

· Goggles

· Gloves

· Ear plug/muff

· Working clothes

· Gas mask


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written

· Observation with questioning

UNIT OF COMPETENCY
PERFORM START- UP, TESTAND COMMISSIONING                                         FOR PACKAGE-TYPE AIR-CONDITIONING UNIT
MODULE TITLE
PERFORMING START- UP, TESTING AND COMMISSIONING FOR PACKAGE-TYPE AIR-CONDITIONING UNIT

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in performing start-up, test and commissioning in package type- air conditioning unit (PACU)
NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
PREREQUISITE
: 
Have completed modules 1, 2 & 3 of Refrigeration Air Conditioning Service (PACU / CRE) NC II

SUMMARY OF LEARNING OUTCOMES:

Upon completion of this module, the trainee/student should be able to:

LO1.
Prepare for pre-start-up, test and commissioning of PACU
LO2.
Conduct pre-start-up, test and commissioning of PACU
LO1.
PREPARE FOR PRE-START-UP, TEST AND COMMISSIONING OF PACU
ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine job requirements

2. Tools and equipment are selected in accordance with job requirements

3. Pre-start-up, testing and commissioning checks are completed and complied with manufacturer’s manuals.

4. Commissioning method and program are produced and recording sheets are prepared in accordance with manufacturer’s manuals.

5. Commissioning instruments are calibrated in accordance with system documents

6. PPEs are selected in line with job requirements

CONTENTS:

· Proper procedures in start-up, test and commissioning
· Tools, Instruments and Equipment
· Personal protective equipment / safety gears
· Safety handling of tools and equipment
· Mechanical components and accessories
· Effects of ODS emission

· Montreal protocol

· Data gathering

CONDITIONS:

The students/trainees must be provided with the following:

	Tools and Equipment

· PACU / CRE unit

· Thermometer

· Gauge manifold
· Clamp ammeter

· Multi-tester

· Set of wrenches

· Audio-visual

· Multi-media

Personal Protective Equipment

· Goggles

· Gloves

· EAC plug/amp

· Working clothes

· Safety shoes

· Rags

· Dust mask
	Supplies & materials

· Paper

· Pencil

Learning  Materials

· Manuals

· Books

· Video tapes

· Brochures

· Leaflets/flyers

· E-learning

· CD’s

· Catalogue

· Workplan

· List of tools and instruments


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO2.
CONDUCT PRE-START-UP, TEST AND COMMISSIONING OF PACU
ASSESSMENT CRITERIA:

1. Electrical related checks are performed based on manufacturer’s manuals.

2. Refrigerant piping related checks are performed based on manufacturer’s manuals.

3. Condensing unit related checks are performed based on manufacturer’s manuals.

4. Compressor unit related checks are performed based on manufacturer’s manuals.

5. Indoor unit related checks are performed based on manufacturer’s manuals and site conditions

6. Metering device related checks are performed based in manufacturer’s manuals

7. Systems are charged with the correct refrigerant to system specifications and in accordance with manufacturer's manual

8. Appropriate lubricating oil is added to the air-conditioning  systems in accordance with standard operating procedures

9. Start-up, testing and commissioning reports are accomplished in   line with enterprise   policies and procedures.

CONTENTS:

· Procedure on testing power supply
· Refrigerant piping system 

· Types of condensing unit
· Types of compressor

· Perform electrical testing
· Mechanical testing
· Perform lubrication oil

· Proper handling of refrigerant 
· Type of refrigerant

CONDITIONS:

The students/trainees must be provided with the following:

	Tools & Equipment

· Audio-visual

· Multi-media

· PACU unit

· R/R machine

· Gauge analyzer

· Refrigerant identifier

· Leak detector

· Thermometer

· Weighing scale

· Vacuum pump

· Set of wrench
Supplies and Materials

· Refrigerant

· Rags
	Personal Protective equipment

· Goggles

· Gloves

· EAC plug/amp

· Working clothes

· Safety shoes

· Dust mask

Learning Materials

· Manuals

· Books

· Video tapes

· Brochures

· Leaflets/Flyers

· CD’s

· E-Learning

· Catalogue

· List of tools & instruments

· Workplan


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

UNIT OF COMPETENCY
PERFORM START- UP, TEST AND COMMISSIONING                                         FOR COMMERCIAL REFRIGERATION EQUIPMENT 
MODULE TITLE
PERFORMING START- UP, TESTING AND COMMISSIONING FOR COMMERCIAL REFRIGERATION EQUIPMENT
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in performing start-up, test and commissioning in commercial refrigeration equipment (CRE)
NOMINAL DURATION
:
20 hours
QUALIFICATION LEVEL
:
NC III
PREREQUISITE
: 
Have completed modules 1, 2 & 3 of Refrigeration Air Conditioning Service (CRE) NC III
SUMMARY OF LEARNING OUTCOMES:

Upon completion of this module, the trainee/student should be able to:

LO1.
Prepare for pre-start-up, test and commissioning of CRE
LO2.
Conduct pre-start-up, test and commissioning of CRE
LO1.
PREPARE FOR PRE-START-UP, TEST AND COMMISSIONING OF CRE
ASSESSMENT CRITERIA:

1. Work instructions are read and interpreted to determine job requirements

2. Tools and equipment are selected in accordance with job requirements

3. Pre-start-up, testing and commissioning checks are completed and complied with manufacturer’s manuals.

4. Commissioning method and program are produced and recording sheets are prepared in accordance with manufacturer’s manuals.

5. Commissioning instruments are calibrated in accordance with system documents

6. PPEs are selected in line with job requirements

CONTENTS:

· Uses of tools, instruments and safety precautions
· Personal protective equipment / safety gears
· Procedure on start-up and commissioning

· Proper used of commissioning instrument
· Prevention of ODS release

· Prevention of global warming

· Economic reasons

· Effects of ODS emission

· Montreal protocol

· Data gathering

CONDITIONS:

The students/trainees must be provided with the following:

	Tools and Equipment

·  CRE unit

· Thermometer

· Gauge manifold
· Clamp ammeter

· Multi-tester
· Oil pump
· Set of wrenches

· Audio-visual

· Multi-media

Personal Protective Equipment

· Goggles

· Gloves

· EAC plug/amp

· Working clothes

· Safety shoes

· Rags

· Dust mask
	Supplies & materials

· Paper

· Pencil

Learning  Materials

· Manuals

· Books

· Video tapes

· Brochures

· Leaflets/flyers

· E-learning

· CD’s

· Catalogue

· Workplan

· List of tools and instruments


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:
· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

LO2.
CONDUCT PRE-STAR-UP, TEST AND COMMISSIONING OF CRE
ASSESSMENT CRITERIA:

1. Electrical related checks are performed based on manufacturer’s manuals.

2. Refrigerant piping related checks are performed based on manufacturer’s manuals.

3. Condensing unit related checks are performed based on manufacturer’s manuals.

4. Compressor unit related checks are performed based on manufacturer’s manuals.

5. Indoor unit related checks are performed based on manufacturer’s manuals and site conditions

6. Metering device related checks are performed based in manufacturer’s manuals

7. Systems are charged with the correct refrigerant to system specifications and in accordance with manufacturer's manual

8. Appropriate lubricating oil is added to the refrigeration systems in accordance with standard operating procedures

9. Start-up, testing and commissioning reports are accomplished in line with enterprise   policies and procedures.

CONTENTS:

· Power supply system
· Electrical control circuit

· Safety control wiring connection
· Types of air cooled condensing unit

· Types and function of metering device

· Types of lubrication oil and characteristics

· Procedure on start-up, test and commissioning 

· Personal protective equipment / safety gears
· Perform  start-up, test and commissioning unit
CONDITIONS:

The students/trainees must be provided with the following:

	Tools & Equipment

· Audio-visual

· Multi-media

· CRE unit

· R/R machine

· Gauge analyzer

· Refrigerant identifier

· Leak detector

· Thermometer

· Weighing scale

· Vacuum pump

· Set of wrench
· Clamp ammeter
· Multi tester
Supplies and Materials

· Refrigerant

· Rags
	Personal Protective equipment

· Goggles

· Gloves

· EAC plug/amp

· Working clothes

· Safety shoes

· Dust mask

Learning Materials

· Manuals

· Books

· Video tapes

· Brochures

· Leaflets/Flyers

· CD’s

· E-Learning

· Catalogue

· List of tools & instruments

· Workplan


METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

· Industry immersion

· E-learning

ASSESSMENT METHODS:

· Interview

· Written exam

· Observation with questioning

· Demonstration with questioning

What is Competency-Based Curriculum (CBC)

· A competency-based curriculum is a framework or guide for the subsequent detailed development of competencies, associated methodologies, training and assessment resources.

· The CBC specifies the outcomes which are consistent with the requirements of the workplace as agreed through the industry or community consultations.

· CBC can be developed immediately when competency standards exist.

· When competency standards do not exist, curriculum developers need to clearly define the learning outcomes to be attained. The standard of performance required must be appropriate to industry and occupational needs through the industry/enterprise or specified client group consultations.

These materials are available in both printed and electronic copies.

For more information please contact:

Technical Education and Skills Development Authority (TESDA)
Telephone Nos.: 893-8281, 817-4076 to 82 loc. 611 to 630, 631 and 635 or visit our website: www.tesda.gov.ph or the TESDA Regional or Provincial Office nearest you.
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