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General Objective: This course deals with the theory of electricity and basic electrical components used in the refrigeration and air conditioning industry. This course also includes the theoretical aspects of rewiring and troubleshooting electrical defect of domestic refrigeration and air conditioning systems.

Learning Outcomes:

Upon successful completion of this course the student will be able to:

1. Define electricity.

2. Describe the function of the multi-meter and ampere meter.  

3. Enumerate the different electrical components of refrigeration and air

conditioning system

4. Discuss the parts and operation of electric motors.

5. Explain the parts and operation of starting relays. 

6. Differentiate thermostat from overload protector.

7. Describe the purpose and types of switches, fuses and circuit breakers. 

8. Explain the operation of timer and heaters.

9. Identify the various types of capacitors.

10. Describe the construction, normal operation, measurement, and the characteristics of a transformer. 

11. Interpret the wiring diagrams of domestic refrigeration and air conditioning units.

Outline of Content 1: 
This course contains:

1. Basic Electricity

· Atomic Structure

· Six methods of producing electricity

· Current, voltage and resistance

· Conductor and Insulator

· Four basic elements of an electrical circuit

· Circuit load and Current flow

· Electrical symbols.

2. Multi-meter and Clamp-on meter 

· Parts and function of multi-meter and clamp-on meter.

· Procedures and precautions in measuring voltage, current, and resistance.

· Performing actual voltage, current, and resistance measurements with a multi-meter and clamp on meter.

· Care and maintenance of electrical measuring instruments

3. Electrical components of refrigeration and air conditioning unit

· Compressor motor

· Fan motor

· Starting relays

· Thermostat and switches

· Overload protector, fuses and breakers.

· Capacitors and transformers

· Timers and heaters

4. Electric motors

· Parts and function of compressor motor.

· Compressor motor windings and terminals

· Types of compressor motor

· Parts of fan motor

· Types of fan motors

· Fan motor windings and terminals

5. Starting relays

· Types of relays 

· Constructions & operations

· Troubleshooting starting relays.

6. Thermostat and Overload protector

· Parts and function of thermostat

· Parts and function of overload protector.

· Testing procedures.

7. Switches, Fuses, and Circuit Breakers

· Single & double pole switch/ Single & double throw switch

· Purpose of a circuit protection device

· Fuses and circuit breakers and their schematic diagrams

· Testing procedures.

8. Timers and Heaters

· Types of timers

· Parts and operation of timers

· Types of heaters

· Applications of heaters

9. Capacitors 

· Purpose and types of capacitor and its symbol

· Capacitance and characteristics of capacitor

· Unit measurement of capacitance 

· Testing procedures.

10. Transformers

· Purpose, schematic symbol, operations, and characteristics

· Types of transformers

· Transformer testing

11. Electrical Circuits

· Schematic drawings of a manual/automatic defrost refrigerators and freezers.

· Wiring diagram of drinking fountains.

· Wiring diagrams window type room air conditioners.

· Electrical Circuits Troubleshooting

Learning Outcomes:

On completion of this course the learner will be able to:
Learning Outcome 1
Define electricity
Assessment Criteria 
a.
Describe atomic structure and how electric charge                              relates to electrons and protons.

b. Define voltage and the volt as the unit of measure.

c. Identify the six methods of producing electricity.

d. Define current and the ampere as the unit of measure.

e. Describe a conductor and an insulator and the behavior of electrons in an insulator.

f. Identify the three elements of an electrical circuit.

g. Recognize the different electrical symbols.

Assessment Method

Multiple choice questions

Short answer questions

Learning Outcome 2

Describe multi-meter and clamp on meter 

Assessment Criteria                           a.
Parts and function of multi-meter and clamp-on meter
b.     Procedures and precautions in measuring voltage, current, and resistance.

c.
Performing actual voltage, current, and resistance measurements with a multi-meter and clamp on meter.

d.
Care and maintenance of electrical measuring instruments

Assessment Method                Multiple choice questions


                               Short answer questions

Learning Outcome 3
Recognize the electrical components of domestic refrigeration and air conditioning unit
Assessment Criteria

a.         Enumerate the electrical components of refrigerators.

b. Determine the electrical components of window type 

room air conditioner.






c.
Describe each component.

Learning Outcome 4

Identify the parts and operation of electric motors
Assessment Criteria                            a.
Identify the parts and functions compressor motor.

b. Determine compressor windings and terminals.

c. Classify compressor motors according to electrical connection.

d. Identify the parts and function of fan motor.

e. Enumerate the types of fan motors.

f. Determine the fan motor windings and leads.

Assessment Method

Multiple choice questions





Short answer questions





Diagramming

Learning Outcome 5
Explain the function of starting relays

Assessment Criteria


a.
Recognize the different types of relays.

b. Discuss relays constructions and operations.

c. Testing procedures.

Assessment Method

Multiple choice questions

Short answer questions

Experiments

Learning Outcome 6
Differentiate thermostat and overload protector

Assessment Criteria


a.
Define thermostat
b.       Discuss thermostat constructions and operations.

c.       Enumerate the applications of thermostat.

d.       Define overload protector

e.       Discuss overload protector constructions and operation.

f.       Enumerate the applications of overload protector.

g.       Testing procedures.

Assessment Method

Multiple choice questions

Short answer questions

Experiments

Learning Outcome 7
Describe the purpose and types of switches, fuses and circuit breakers and identify their schematic symbols.
Assessment Criteria                           a.
Identify the purpose of a switch and its schematic    diagram.

g. Describe a single pole & single throw switch and a single pole and double throw switch.

h. Identify the purpose a circuit protection device.

i. Identify a fuse and circuit breaker and their schematic diagram.

j. Testing procedures.

Assessment Method

Multiple choice questions





Short answer questions

                                    Experiments

Learning Outcome 8 
Explain the operation of timer and heater

Assessment Criteria:


a.         Identify types of timers and timers

b.
Describe constructions and operations.

c. Identify the applications of heaters

Assessment Method

Multiple choice questions





Short answer questions

                                    Experiments

Learning Outcome 9 
Identifying capacitors

Assessment Criteria:


a.         Identify types of capacitors and schematic symbols.

b.
Describe constructions and operations.

d. Read capacitance and voltage values.

e. Testing procedures.

Assessment Method

Multiple choice questions





Short answer questions

                                    Experiments





Practical tasks
Learning Outcome 10 
Describe the purpose, operation, and characteristics of a transformer 

Assessment Criteria:

a. 
Describe the purpose of transformers.

b.
 Identify transformer schematic.


c.
 Describe transformer-operating characteristics.

d.
Measure primary & secondary voltage of a transformer.

e. 
Determine step up or step down transformer action.

f. Troubleshooting procedures.

Assessment Methods:

Multiple Choice Questions




Short Answer Questions



Experiment

Learning Outcome 11
Read electrical circuits 

d. Interpret schematic drawings of a manual and automatic defrost refrigerators.

e. Analyze the wiring diagrams of window type room air conditioners.

f. Steps in electrical circuit troubleshooting

Assessment Methods:

Multiple Choice Questions




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(s), handouts provided by instructor



b. Ring binder



c. College ruled note sheet, pencil or pen



d. Scientific calculator

Reference Materials: 

1. Althouse, A., Turnquist, C., & Bracciano, A., Modern Refrigeration and Air 

Conditioning. The Goodheart-Wilcox Co., Inc., USA, 1992.

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

Refrigeration Systems.

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

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

(Arco’s On-The-Job References Series)

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

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

Method of Instruction:

1. Computer Aided Instruction 

2. Practical/Experimentation

3. Lectures/Demonstration

Evaluation:

Final Grade for this course will be based on meeting the course requirements at the following 

percentage rates:





90% - 100%
A – Superior





80% - 89%
B – Above Average





70% - 79%
C – Average





60%-69%
D – Below Average





0% - 59%
E – Failure

Attendance: 

The COM-FSM attendance policy will apply.

Honesty:
The COM-FSM honesty policy will apply.
STUDENTS SHOULD BE MADE AWARE OF OCCUPATIONAL HEALTH AND SAFETY ISSUES IN ALL SITUATIONS AND BE EXPECTED TO DEMONSTRATE SAFE WORKING PRACTICES AT ALL TIMES.
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