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		32.00 - 36.00
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	0.00
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	0.00
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	By Arrangement Lab Hours (DHR)



	




	
GRADING BASIS:

	Grade Only

	
PREREQUISITE:
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ADVISORY:

	
OTHER:

	
COURSE DESCRIPTION:
Covers the technology of alternative fuels, electric hybrid vehicles, and fuel cells. Students learn how alternative fuels influence changes in vehicle engine and electrical systems, emission systems, and components. Utilizes Toyota, Honda, or Chrysler-specific materials as well as other current hybrid technology demonstration materials.

	
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.
	Compare the energy and environmental qualities of alternative fuels, including natural gas, electricity, hybrid fuel combinations with gasoline and diesel fuels.

	 
	4.
	Evaluate the environmental, health, and regulatory factors driving the development of alternative fuels.

	 
	5.
	Identify and describe the key fundamental differences in vehicle components for alternative fuels in relation to gasoline systems.

	 
	6.
	Explain the basics of electric vehicles including battery technology, charging, and safety.

	 
	7.
	Compare the design and operation principles of hybrid vehicles, including complete and partial hybrid variations.

	 
	8.
	Contrast natural gas, propane, and other gaseous fuels and how they are used to power vehicles.

	 
	9.
	Describe the chemical makeup of ethanol, methanol, biodiesel, and related products; describe and assess their use as automotive fuels and blends with gasoline.




	
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
C. Safe handling and use of appropriate tools
III.  Clean Fuels: An Overview
A. Traditional fuels
B. Alternative fuels
C. Clean air legislation
D.  Electricity as a fuel
IV.  Fuel Types, Origin, Manufacturing And Use
A. Gaseous fuels
B. LPG (liquefied petroleum gas or propane)
C. CNG (compressed natural gas)
D. LNG ( liquefied natural gas)
E. Gasoline as a source of hydrogen
F. Hydrogen fuel compressed from hydrocarbon chain
V.  Bio-Fuels
A. Methane
B. SVO (straight vegetable oil)
C.  Bio-diesel
D. Ethanol
E. Methanol
F. Sun diesel
G. Hydrogen fuel compressed from electrolyzed water
H. Water as a fuel
VI. Electric Fuels
A. Hydrogen cells
B. Wave generators
C. Solar cells
D. Geothermal
E. Free standing generators
F. Wind
G. Earth turbine
VII. Fuel Processing Technologies
A. Direct injection/compression ignition diesel motors
B. Gasoline direct injection
C. Jet engine processing technologies
D.  Electric fuel processing technology
E. Lithium ion batteries
F. Nano-coating cell technology
G.  In-wheel hub electric direct drive
H. Compressed air (France)
VIII.  Fuel Combining Technologies
A. Hybrid
B. Plug-in hybrids
C. Hydraulic hybrid
D. Regenerative braking
 

	

	
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



