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Course Description:
This course covers basic electricity, electrical repair procedures, battery service, cranking system service, charging system service, lighting system service, ignition system service, fuel systems and emission control, computer sensor systems.

Course Objectives     At the conclusion of the course, the student will have been instructed in the following:
ELECTRICAL/ELECTRONIC SYSTEMS


General Electrical System Diagnosis

Battery Diagnosis and Service

Starting System Diagnosis and Repair

Charging System Diagnosis and Repair

Lighting Systems Diagnosis and Repair

ENGINE PERFORMANCE

Ignition System Diagnosis and Repair

Fuel Systems and Emission Control

Computer Sensor Testing and Diagnosis

Student Learning Outcomes:

Upon successful completion of the course, the student should be able to: 

1. Measure voltage, current, and resistance in a circuit.

2. Read an electrical circuit diagram.

3. Repair wiring.

4. Service batteries.

5. Service starting systems.

6. Service charging systems.


7.
Service and repair lighting systems.


8.
Service and repair ignition systems.


9.
Perform fuel systems diagnosis and emission control.

    10.
Perform computer sensor testing and diagnosis.

Length of Course:
77 lecture/lab hours
Grading Method:
Letter Grade (A-F) or Pass/No Pass
Prerequisite:
None
Required Text:
Motor Automotive Technology, by Anthony Schwaller (supplied in 



class)



Additional References:



Various manufacturers’ repair manuals
Major Topic Outline:
I.
Safety

II.
Introduction to Electricity


A.   Fundamentals



1.  Electron Theory



2.  Conventional Theory



3.  Conductors, Insulators, and Semiconductors



4.  Voltage



5.  Amperage (current)



6.  Resistance



7.  Magnetism

III.
Circuits


A.  
Series


B.  
Parallel


C.  
Series - Parallel


D.   
Measurement



1.  Ohm's law



2.  Voltmeter, ammeter, ohmmeter


E.  
Wiring Repair 

IV.
Battery


A.
Construction


B.
Chemical Action


C.
Testing and Service



1.  Capacity



2.  Specific gravity



3.  Sulfation test



4.  Charging

V.
Cranking Systems

A.   Design and Construction



1.  Motor circuits



2.  Control circuits


B.   Service



1.  Starter circuit testing



2.  Starter circuit repair

VI.
Charging Systems

A.
Design and Construction



1.  Generator (alternator)



2.  Voltage regulator



3.  Charge indicator

VII.
Ignition Systems

A.
Design and Construction


1.  Primary circuits


2.  Secondary circuits


B.
Service


1.  Testing ignition systems



2.  Repairing ignition systems

C.
Conventional ignition systems


D.
Electronic ignition systems


E.
Distributorless ignition systems.

VIII.
Lighting Systems


A.   Design and Construction



1.  Headlight systems



2.  Parking, brake, hazard & turn signal systems


B.    Service



1.  Testing lighting systems



2.  Repairing lighting systems

IX.
Introduction to Fuel System and Emission Control

A.  Gasoline



1.  Heat Value (BTU)



2.  Volatility 



3.  Octane Rating


B. 
Emissions



1.  Hydrocarbons (HC)



2.  Carbon Monoxide (CO)



3.  Oxides of Nitrogen (NOx)



4.  Carbon Dioxide (CO2)



5.  Sulfur Oxides



6.  Smog


C.  Air - Fuel 



1.  Ratios



2.  Stoichiometric



3.  Volumetric efficiency

X.
Emission Control Systems

A.  Positive Crankcase Ventilation (PCV)


B.
Early Fuel Evaporation (EFE)


C.
Evaporative Emission Control (EEC)


D.
Air Injection (AIR)


E.  
Exhaust Gas Recirculation (EGR) 


F.  
Catalytic Converters 


G.  
Computer Controlled Emission Control Systems

XI.
Computer Sensor Testing and Diagnosis

A.
Engine Coolant Temperature sensor



B.
Exhaust Gas Recirculation


C.
Oxygen sensor


D.
Manifold Absolute Pressure sensor


E.
Manifold Vacuum sensor


F.
Throttle Position sensor


G.
Idle Air Control


H.
Fuel Injection


1.
Port Fuel Injection



2.
Throttle Body Injection
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Electrical System Fundamentals
 Mark competencies addressed by this course.

· Mark “C” if this course completes the criterion/competency

· Mark“S” if a substantial portion of the criterion/competency is met in this course

· Mark “P” if the criterion/competency is partially met in this course

 As a result of completing the AAOT /ASOT, students will be able to:        N/A
	1. OUTCOME: Writing
	

	A. Write fluently and appropriately for a variety of audiences, situations, and academic disciplines.

B. Revise effectively.

C. Use technology to prepare manuscripts and pursue research.

D. Respond to and defend positions on complex ideas, issues, and texts, using sources effectively and ethically.
	

	E. 
	

	F. 
	

	G. 
	

	2. OUTCOME: Speech and Communications
	

	A. Use knowledge of various influences on the communication process to create and interpret messages.

B. Organize and deliver effective verbal and nonverbal messages.
	

	C. 
	

	3. OUTCOME: Mathematics
	

	A. Use college level mathematics to analyze and solve problems.

B. Recognize mathematics applications and apply appropriate techniques to arrive at solutions.

C. Accurately interpret and communicate results.
	

	D. 
	

	E. 
	

	4. OUTCOME: Humanities, Arts and Letters
	

	A. Analyze and form critical responses in subjects such as literature, music, the visual and performing arts.

B. Make use of the creative process to enrich their quality of life; critically analyze their values and ethics within the stream of human experience.

C. Engage more fully in local and global issues.
	

	D. 
	

	E. 
	

	5. OUTCOME: Social Sciences
	

	A. Apply analytical skills to historical and contemporary social phenomena so as to explain, evaluate, and predict human behavior.

B. Apply knowledge and experience to achieve an informed sense of self, family, community, and society.
	

	C. 
	

	6. OUTCOME: Science
	

	A. Demonstrate basic knowledge in science.

B. Apply scientific knowledge in the process of understanding and analyzing relevant issues.

C. Understand, analyze, and critically evaluate scientific data.

D. Explain how science investigates and develops explanations of physical phenomena.
	

	E. 
	

	F. 
	

	G. 
	

	7. AAOT  EMBEDDED FOUNDATIONAL CONTENT:
	

	A. Demonstrate information literacy and critical analytical activity.

B. Demonstrate an awareness of culture and community issues, values, resources and diversity.

C. Express growing awareness of physical activity as part of a healthy lifestyle.
	

	D. 
	

	E. 
	

	8. ASOT OUTCOMES: 
	

	A. Understand and apply micro- and macroeconomic theories and models to individual, group, and societal behavior and choices.

B. Recognize and apply business statistical methods and explain how they affect business decision making.

C. Prepare letters, reports and memos related to business topics using technology.


	

	D. 
	

	E. 
	



