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COURSE DESCRIPTION  

This course serves as an introduction to electrical/electronic, air conditioning, and refrigeration principles.  Instruction is provided in electrical theory and a fundamental overview of circuit analysis of resistive, capacitive, resonant, and tuned circuits.  In addition, the basic theory and principles of heating, ventilation, air conditioning, and refrigeration (HVAC/R) system components; common and specialty tools for HVAC/R; and applications of the concepts of basic compression refrigeration are covered.  Upon completion, the student should have a basic knowledge of electricity/electronics theory and be able to identify and understand the functions of HVAC/R system components, identify and use common and specialty HVAC/R tools, and maintain components of a basic compression refrigeration system.  This is a CORE course.
CREDIT HOURS 

Theory
  

1 credit hour 

Lab



2 credit hours  

Total



3 credit hours

Note: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
As required by college.
CO-REQUISITE COURSES 
As required by college.
INDUSTRY COMPETENCIES:
· Apply general shop/  industry/government safety rules and procedures as related to electricity and hazardous chemicals. 

· Use proper first aid procedures.

· Read and interpret electrical/electronic schematics.
· Use the appropriate tools to verify the operation of a DC circuit.

· Analyze AC circuits.

· Interpret refrigeration symbols and components found on blueprints and schematics. 

· Remove, install, and test HVAC/R components. 
GENERAL INSTRUCTIONAL GOALS:  

Cognitive:   Comprehend foundational knowledge of electrical and thermal principals unique to an industrial environment.

Performance: Apply foundational knowledge of electrical and thermal principals unique to an industrial environment.

Affective:  Value the importance of safety associated with electrical and thermal principals unique to an industrial environment
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – ELECTRICAL/CHEMICAL SAFETY

	MODULE DESCRIPTION:  This module covers the basic safety rules and procedures associated with electricity and hazardous chemicals commonly associated with HVAC/R components.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0   
Apply general shop/  industry/government safety rules and procedures as related to electricity and hazardous chemicals. 
	A1.1   
Recognize electrical and chemical hazards and execute the proper precautions to prevent injuries. 

	3

	A2.0  
Use proper first aid procedures.

	A2.1   
Demonstrate knowledge of proper first aid procedures in a specified situation. 

	3

	LEARNING OBJECTIVES
	KSA

	A1.1.1   Identify proper procedures to prevent electrical shock. 

A1.1.2
Explain the health hazards of receiving an electrical shock.

A1.1.3   Explain the use of Material Safety Data Sheets (MSDS)

A1.1.4   Differentiate between hazardous materials, substances, and wastes

A1.1.5   Explain the use of hazardous material manifest

A1.1.6  
Describe how to handle and transport hazardous chemicals safely
	3
2
2
2
2
3

	A2.1.1 
Describe proper first aid procedures for various situations. 
	3

	MODULE OUTLINE

· Hazards
· Recognition
· Prevention
· MSDS
· Hazardous materials
· First Aid



	MODULE B – SCHEMATIC READING

	MODULE DESCRIPTION:  This module covers basic schematic reading skills associated with the industrial electrical and HVAC/R environment.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0   
Read and interpret electrical/electronic schematics. 

	B1.1  
This competency is measured cognitively.

	2


	LEARNING OBJECTIVES
	KSA

	B1.1.1.
Identify common electrical/electronic symbols.
B1.2.1
Read and interpret electrical/electronic schematics.


	2
3

	MODULE OUTLINE:

· Symbols
· Reading
· Interpreting


	MODULE C – FUNDAMENTALS OF DC CIRCUITS

	MODULE DESCRIPTION:  This module covers basic DC circuitry theory and using the proper tools to measure voltage, current, resistance, and continuity.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0   Use the appropriate tools to verify the operation of a DC circuit. 

	C1.1
Use a multimeter to measure voltage, current, and resistance, and check continuity. 
	3

	LEARNING OBJECTIVES
	KSA

	C1.1.1 
Define electric current, voltage, resistance, power, and energy.

C1.1.2
List the unit of measurement of electric current, voltage, resistance, power, and energy.

C1.1.3
Explain the relationship between current, voltage, and power.
C1.1.4
Describe necessary safety precautions when using a multimeter.

C1.1.5
Describe how to use a multimeter to measure voltage, current, resistance, and check continuity.
	1
1
2
3
3

	MODULE OUTLINE:

· Definitions & relationships

· Current

· Voltage

· Resistance

· Power

· Energy

· Units of measurement

· Multimeters

· Safety

· Measurements

· Voltage

· Current

· Resistance
· Continuity


	MODULE D – FUNDAMENTALS OF AC CIRCUITS

	MODULE DESCRIPTION:  This module covers basic AC circuitry theory and using the test instruments properly to analyze and verify AC circuits. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0   Analyze AC circuits. 
	D1.1   
Analyze and verify a resistive, inductive, and capacitive AC circuit using appropriate test instruments. 

	3

	LEARNING OBJECTIVES
	KSA

	D1.1.1
Define alternating current.

D1.1.2
Explain the difference between DC and AC.

D1.1.3
Define capacitance and inductance.

D1.1.4
Identify various capacitors and inductors.

D1.1.5
Explain the relationships between voltage, current, and power in AC circuits.

D1.1.6
Describe how to use the most common tools and electric test equipment to analyze and verify AC circuits


	1
2
1
1
2
3


	MODULE OUTLINE:

· Definitions
· AC
· Capacitance
· Inductance
· Circuitry relationships
· Voltage and current
· Voltage and power
· Current and power
· Tools and test equipment


	MODULE E – PRINCIPLES AND THEORY OF REFRIGERATION 

	MODULE DESCRIPTION:  This is an introductory module to heating, ventilation, air conditioning, and refrigeration.  Basic principles associated with HVAC/R are covered.

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Interpret refrigeration symbols and components found on prints and schematics. 
	E1.1
Read HVAC/R prints and schematics and analyze the content.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Define terms associated with HVAC/R.

E1.1.2
Identify HVAC/R measurement instruments.

E1.1.3
Explain the use of various HVAC/R measurement instruments. 

E1.1.4
Explain theory and principles of refrigeration.

E1.1.5
Explain heat flow and direction.

E1.1.6
Explain methods of heat transfer.

E1.1.7
Differentiate between reference points of temperature.

E1.1.8
Differentiate between latent and sensible heat.

E1.1.9
Explain heat and cool storage.

E1.1.10
Explain BTUs.


	1
1
2
2
2
2
2
2
2
2


	MODULE OUTLINE
· HVAC/R terms

· HVAC/R measurement instruments 

· Theory and principles of refrigeration


	MODULE F – BASIC COMPRESSION REFRIGERATION

	MODULE DESCRIPTION:  This module offers the student fundamental skills in removing, installing, and testing HVAC/R components. 

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVE
	KSA

	F1.0
Remove, install, and test HVAC/R components. 
	F1.1
Safely remove and install HVAC/R components and test for proper operation. 
	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Explain the function of various components of HVAC/R systems.

F1.1.2
Explain how to remove, install, and test various HVAC/R components.

F1.1.3
Compute temperature-pressure problems.
	1
2
3

	MODULE OUTLINE:

· Common HVAC/R components
· Removing, installing, and testing common HVAC/R components

· Computing proper pressure for an HVAC/R system



LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	
	57%
	43%
	

	Module B
	
	50%
	50%
	

	Module C
	40%
	20%
	40%
	

	Module D
	50%
	33%
	17%
	

	Module E
	20%
	80%
	
	

	Module F
	33%
	33%
	33%
	


  
	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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