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General Objective:  This course deals with primarily on the operation principles, maintenance and servicing of domestic refrigeration and air conditioning systems.

Learning Outcomes:
Upon successful completion of this course students will be able to:
1. Describe the development of refrigeration.

2. Discuss pressure.

3. Differentiate heat and temperature.

4. Identify sensible heat and latent heat.

5. Describe and use refrigeration materials, tools, and equipment.

6. Perform basic shop practices.

7. Explain refrigeration and its operational characteristics.

8. Describe types of refrigerants.

9. Identify the different types of refrigerators and freezers.

10. Reprocess domestic refrigeration and AC units

11. Describe the procedures of recovery/recycling of refrigerants

12. Troubleshoot mechanical defect of domestic refrigeration and AC units

Outline of Content:
This course contains:

1. Development of refrigeration

Importance of refrigeration

History of refrigeration industry

Classification of refrigeration according to application

2. Pressure

Mass

Force and weight

Pressure

Units of pressure

Pascal’s Law

Atmospheric pressure

Vacuum

Conversion of pressure units

Absolute pressure and gauge pressure

3. Heat and temperature

Heat energy

Heat flow

Heat transfer

Temperature

Thermometric scale

Absolute zero

Absolute temperature scale

Temperature conversion formula

Units of heat

Work, energy and power

4. Sensible heat and latent heat

Three physical states of matter

Phase change of water

Saturation, super-heating and sub-cooling

Saturation temperature

Sensible heat and latent heat

Calculating heat amount

5. Refrigeration tools, instrument and equipment

Supplies and materials in refrigeration industry

Types of hand tools

Functions of hand tools and equipment

Care and maintenance of tools, instrument and equipment

Precautions in handling tools, instrument and equipment 

6. Shop practices

Types of measurement

Cutting of ACR tubing

Swaging of ACR tubing

Bending of ACR tubing

Brazing and soldering of ACR tubing



7.  Refrigeration

What are “Refrigeration” and “Air conditioning”?

Heat insulation

Heat Load

Refrigerant

Principle of refrigeration

Refrigeration cycle

Principal parts of refrigeration cycle

Low side and high side of refrigeration system

8.  Refrigerants

Definition of refrigerant

Requirements of good refrigerants

Classification and properties of refrigerant

Identification of refrigerant

Grouping of refrigerant

Refrigerant cylinder and color codes

Safety precautions in handling refrigerant

9. Types of refrigerators and freezers

All refrigerator

Standard refrigerator

Moist-cold cyclic refrigerator

Frost-free refrigerator

Upright freezer

Chest type freezer

10. Reprocess of domestic refrigeration units

Dismantle and assemble domestic refrigeration unit

Procedures in flushing refrigeration parts and tubes

Methods of leak testing

Steps in evacuating a refrigeration system

Procedures in recharging refrigerant to the system 

Commissioning

11. Recovery/recycling of refrigerant

Ozone layer

Importance of recovery/recycling of refrigerant

Refrigerant identifier

Recovery/recycling equipment




Procedures in recovery/recycling of refrigerant

12. Service and repair practices

Precautionary measures in servicing/repairing units.

No refrigerant in the system

Refrigerant leaks in the ACR tubes

Lack of refrigerants

Overcharge refrigeration system

Defective compressor

Learning Outcomes:

On completion of this course the learner will be able to:

Learning Outcome 1

State the development of refrigeration

Assessment Criteria

Enumerate the importance of refrigeration

Discuss the history of refrigeration industry

Recognize the classification of refrigeration according to application  

Assessment Method

Multiple choice questions





Short answer questions

Learning Outcome 2

Discuss pressure

Assessment Criteria

Define mass

Differentiate force and weight

Describe pressure

Determine the units of pressure

Explain Pascal’s Law

Discuss atmospheric pressure

Define vacuum

Convert pressure units

Differentiate absolute pressure and gauge pressure

Assessment Method

Multiple choice questions





Short answer questions

Learning Outcome 3

Differentiate heat and temperature
Assessment criteria   

Define heat energy

Explain heat flow

Explain heat transfer

Define temperature

Identify thermometric scale

Define absolute zero

List down absolute temperature scale

Solve temperature conversion 

Identify units of heat

Define work, energy and power

Assessment Method

Multiple choice questions





Short answer questions

Learning Outcome 4

Identify sensible heat and latent heat

Assessment criteria   

Name the three physical states of matter

Explain the phase change of water

Discuss saturation, super-heating and sub-cooling

Define saturation temperature

Differentiate sensible heat and latent heat

Compute heat amount

Assessment Method

Multiple choice questions





Short answer questions





Problem solving

Learning Outcome 5
Describe and use refrigeration materials, tools, and equipment

Assessment criteria

Identify refrigeration supplies and materials





Describe the different hand tools





Demonstrate the functions of tools and equipment





Observe the proper care and maintenance of tools, 

instrument and equipment







Practice safety precautions in handling tools, instrument 





and equipment.

Learning Outcome 6

Perform basic shop practices

Assessment criteria   

Perform measurement

Demonstrate cutting of ACR tubes

Perform swaging, flaring and bending of ACR tubes

Demonstrate brazing of different ACR tubes

Assessment Method

Multiple choice questions





Short answer questions





Practical task

Learning Outcome 7

Explain refrigeration and its operational characteristics

Assessment criteria   

Define “Refrigeration” and “Air conditioning”

Explain heat insulation

Define heat Load

Explain the principle of refrigeration

Describe the refrigeration cycle

Enumerate the principal parts of refrigeration cycle

Assessment Method

Multiple choice questions





Short answer questions





Essay type question

Learning Outcome 8

Describe types of refrigerants

Assessment criteria   

Define refrigerant

State the requirements of good refrigerants

Enumerate the classification and properties of refrigerant

Explain the grouping of refrigerant

Identify refrigerant cylinder and color codes

Determine the safety precautions in handling refrigerant





Perform refrigerant identification with the use of PT-chart

Assessment Method

Multiple choice questions





Short answer questions

Learning Outcome 9

Identify types of refrigerators and freezers

Assessment criteria   

Describe all refrigerator

Define standard refrigerator

Describe moist-cold cyclic refrigerator

Explain frost-free refrigerator

Differentiate upright freezer and chest type freezer

Assessment Method

Multiple choice questions





Short answer questions

Learning Outcome 10

Reprocess the domestic refrigeration and AC units

Assessment criteria   

Dismantle/assemble domestic refrigeration units





Describe the procedures in leak testing.


Demonstrate flushing of ACR tubes with the used of flushing liquids and nitrogen gas.

Perform system evacuation.

Recharge proper amount and type refrigerant in a system

Commissioning

Assessment Method

Multiple choice questions





Short answer questions





Practical tasks

Learning Outcome 11
Describe the procedures of recovery/recycling of refrigerants

Assessment criteria   

Define ozone layer

Determine the importance of recovery/recycling of refrigerant

Discuss the refrigerant identifier

Identify recovery/recycling equipment

Perform recovery/recycling of refrigerants

Assessment Method

Multiple choice questions





Short answer questions





Practical tasks

Learning Outcome 12
Troubleshoot mechanical defect of domestic refrigeration and AC units

Assessment criteria
Describe troubleshooting procedures


Perform troubleshooting procedures


Service and repair domestic refrigeration and AC units


Follow safety procedures in servicing domestic refrigeration and AC units

Assessment Methods
Multiple Choices


Short answer questions


Practical tasks

Required Textbook: Althouse, A., Turnquist, C., & Bracciano, A., Modern Refrigeration and Air Conditioning, The Goodheart-Wilcox Co., Inc USA. Latest Edition
Required Course Materials:

1. Instructor:

a. CAI classroom with whiteboard or chalkboard

b. Laboratory equipment with tools of the trade

c. Text, Teacher’s Resource Guide, workbook

d. Overhead projector, transparencies

2. Student:

a. Text

b. Handouts provided by instructor

c. Ring binder

d. College ruled note sheet, pencil or pen

e. Scientific calculator

Reference Materials:


1.   John Tomczyk, Troubleshooting and Servicing Modern Air Conditioning and 



Refrigeration Systems.

2.   Roger A. Fischer, Air Conditioning and Refrigeration Repair.

3. David Tenenbaum, Arco Air Conditioning and Refrigeration Toolbox Manual

(Arco’s On-The-Job References Series)


4.   Richard Jazwin, Troubleshooting and Servicing HVAC&R Electrical System

5.   Antonio Mejias, Refrigeration License Examinations: A Complete Guide to


The Written and Practical Exams (Arco Professional Certification and 


Licensing Examination Series)

Method of Instruction:

1. Computer Aided Instruction

2. Practical/Experimentation

3. Lecture/Demonstration

Evaluation:

Final grade for this course will be based on meeting the course requirements at the following percentages rates:





90% - 100%
A – Superior





80% - 89%
B – Above Average





70% - 79%
C – Average





60%-69%
D – Below Average





0% - 59%
F – Failure

Attendance:
The COM-FSM attendance policy will apply.   

Honesty:

The COM-FSM Honesty policy will apply.   
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