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COURSE DESCRIPTION:
Introduces the student to electric vehicles, electrical basics, motor and generator basics, battery basics, and the basics of a battery-operated electric vehicle. Covers HEV basics, mild and assist hybrids, fuel hybrids maintenance and service, fuel cell and other possible vehicles.

	
COURSE OBJECTIVES:
Upon satisfactory completion of the course, students will be able to: 
	
	
	

	 
	1.
	Demonstrate personal safety and auto shop safety while working in the auto shop.

	 
	2.
	Review proper tool use and required equipment safety procedures.

	 
	3.
	Describe the advantages and disadvantages of electric vehicles.

	 
	4.
	Explain the fundamentals of automotive electronics and theory of operation as applied to electric vehicles.

	 
	5.
	Demonstrate an understanding of motor and generator basics.

	 
	6.
	Diagram the order and interaction between the batteries, cranking systems, and charging system.

	 
	7.
	Explain the principles of operation and major components for a battery-operated electric vehicle

	 
	8.
	Review the principles of operation for a Hybrid Electric Vehicle (HEV).

	 
	9.
	Identify advantages and disadvantages between mild and assist hybrids.

	 
	10.
	Describe theory of operation and major components for full automotive hybrid vehicles.

	 
	11.
	demonstrate engine performance assessment and diagnostic methodology and service compliance




	
COURSE CONTENT:
I.  Safe Operation in an Industrial and Automotive Repair Environment
A. Shop safety
B.  Tool and equipment safety
II.  Tools and Equipment
A.  Safe procedures for handling of tools and equipment
B.  Tools and their usage in automotive applications
III. Safe handling and use of appropriate tools
A.  An Introduction to Electric Vehicles
B.  Why electric drive?
C. The basics of electric vehicles
D.  Battery-operated electric vehicles
E.  Hybrid electric vehicl3es
F.  Fuel cell electric vehicles
G. Precautions for working on electric drive vehicles
IV.   Electrical Basics
A.  Introduction
B.  Electrical terms
C. Conductors and insulators
D.  Circuit components
E.  Electromagnetism basics
F. Electrical systems
V.  Motor and Generator Basics
A.  Basic motor operation
B. Dc motors
C.  Ac motors
D. Generators
E. Motor/generators
F.  Controllers
VI.  Battery Basics
A.  Basic battery theory
B.  Battery ratings
C.  Common types of batteries
D. High-voltage batteries
E. Lead-acid batteries
F.  Nickel-based batteries
G.  Lithium-based batteries
H. Ultra-capacitors
VII. The Basics of a  Battery-Operated Electric Vehicle
A.  Advantages
B.  Disadvantages
C.  Major parts
D. Battery charging
E.  Accessories
F.  HVAC
G. Driving an EVBasic diagnosis
H.  Building or converting
VIII.  HEV Basics
A.  What is a hybrid vehicle?
B. Benefits of a hybrid
C. Availability
D. Technology
E.  Accessories
F. Types of HEV’s
IX.  Mild and Assist Hybrids
A.  Flywheel alternator starter hybrid system
B.  Belt alternator starter hybrid system
C. Assist hybrid
D.  Honda’s hybrid
X. Full Hybrids
A.  Toyota’s hybrids
B.  Ford escape
C.  Honda civic full hybrid
D.  GM/DCX  two-mode hybrids
E.  Other planned full hybrids
XI.  Hybrid maintenance and service
A. Precautions
B.  De-powering the high-voltage system
C. Safety features
D.  Batteries
E. Maintenance
F.  Diagnostics
G.  Engines
H.  Cooling systems
I.  Transmission
J.  Brakes
K.  Steering
L.  Air conditioning
XII.  Fuel cell and other possible vehicles
A. Fuel cell vehicles
B. Fuel cells
C.  Hydrogen
D. Prototype FCEV’s
E.  Other alternatives
 

	

	
INSTRUCTIONAL METHODOLOGY:

		Lecture

	Individual Assistance

	Other (Specify)

	Audiovisual (including PowerPoint or other multimedia)

	Computer Assisted Instruction

	Demonstration

	Discussion

	Group Activity

	Requires a minimum of three (3) hours of work per unit including class time and homework.

	Other: Computer assisted research




	
METHODS OF EVALUATING OBJECTIVES OR OUTCOMES:

	Methods of evaluation to determine if students have met objectives may include, but are not limited to the following:

		CLASSROOM
	EXPLANATION

	Class Activity
	Individual and group assignments; successful completion of accurate assessment.

	Oral Assignments
	Explanation of diagnostic and research activities

	Written Assignments
	Homework and reports




	
	EXAMS
	EXPLANATION

	
	

	Essay
	Brief reports

	Comprehensive Final
	Objective and written exam covering entire course

	Problem Solving
	Diagnosis and repair

	Skill Demonstration
	Demonstrate mechanical skills learned; appropriate use of tools and repair literature

	Objective Test
	M/C, True/False, short answer

	Quizzes
	Short written answers

	




	
MINIMUM STUDENT MATERIALS: 



· Jones & Barlett Learning CDX Automotive, and electronic component (Online access is required).  Hard cover text is not mandatory
