Hybrids & Alternative Fuel Vehicles 4/E
Chapter 6 Propane, CNG, LNG, & Synthetic Fuel
Opening Your Class

	KEY ELEMENT
	EXAMPLES

	Introduce Content
	This course or class covers operation and service of Hybrid and Alternative Fueled Vehicles. It correlates material to task lists specified by ASE and NATEF.     

	Motivate Learners
	Explain how the knowledge of how something works translates into the ability to use that knowledge to figure why the engine does not work correctly and how this saves diagnosis time, which translates into more money.

	State the learning objectives for the chapter or course you are about to cover and explain this is what they should be able to do as a result of attending this session or class.
	Explain the chapter learning objectives to the students.  

1. Describe the vapor and liquid methods of propane use in a vehicle. 

2. Discuss the advantages and disadvantages of propane as a vehicle fuel. 

3. Discuss the advantages and disadvantages of CNG as a vehicle fuel. 

4. Explain where LNG vehicles are used. 

5. List the compounds used in P-series fuels. 

6. List the safety precautions that need to be adhered to when working with alternative fuels.

	Establish the Mood or Climate
	Provide a WELCOME, Avoid put downs and bad jokes. 

	Complete Essentials
	Restrooms, breaks, registration, tests, etc.

	Clarify and Establish Knowledge Base
	Do a round robin of the class by going around the room and having each student give their backgrounds, years of experience, family, hobbies, career goals, or anything they want to share.


NOTE: This lesson plan is based on Hybrids 4th Edition Chapter Images found on Jim’s web site @ www.jameshalderman.com
LINK CHP 6: 

	ICONS
	Ch6 Propane, CNG, LNG, & Synthetic Fuel
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	1. SLIDE 1 CH6 Propane, CNG, LNG, & Synthetic Fuel
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	Check for ADDITIONAL VIDEOS & ANIMATIONS @ http://www.jameshalderman.com/ 

WEB SITE REGULARLY UPDATED
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	At the beginning of this class, you can download the crossword puzzle & Word Search from the links below to familiarize your class with the terms in this chapter & then discuss them
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	2.  SLIDE 2 EXPLAIN FIGURE 6–1 ethanol molecule showing 2 carbon atoms, 6 hydrogen atoms, & one oxygen atom
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	DISCUSSION: Have the students discuss ethanol and how it is produced.  Since ethanol produced for fuel is the same as that found in alcoholic drinks, can drink manufacturers produce fuel for vehicles? 
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	DISCUSSION: Have the students talk about cellulose biomass? How are the greenhouse effects of combustion of biomass offset? 
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	2.  SLIDE 2 EXPLAIN Figure 6-1 molecule of propane includes three carbon atoms and eight hydrogen atoms. Propane has a high octane rating but produces less heat energy than gasoline
3.  SLIDE 3 EXPLAIN Figure 6-2 Propane fuel storage tank in trunk of Ford taxi.
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	DISCUSSION: Have the students talk about propane. How does propane’s use compare to that of other fuels? Why is propane less economical to use than other fuels?  FIGURE 6-26
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	4.  SLIDE 4 EXPLAIN Figure 6-3 Ford medium duty truck that has been converted to use propane.

5.  SLIDE 5 EXPLAIN Figure 6–4 sticker on this converted truck states to use HD-5 propane only
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	DISCUSS FREQUENTLY ASKED QUESTION
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	6.  SLIDE 6 EXPLAIN Figure 6–5 storage tank under a Ford truck that was converted to operate on propane.
7.  SLIDE 7 EXPLAIN Figure 6-6    The blue sticker on the rear of this vehicle indicates that it is designed to use compressed natural gas.

8.  SLIDE 8 EXPLAIN Figure 6-7 CNG storage tank from a Honda Civic GX shown with the fixture used to support it while it is being removed or installed in the vehicle. Honda specifies that three technicians be used to remove or install the tank through the rear door of the vehicle due to the size and weight of the tank.
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	DISCUSSION: Have students talk about compressed natural gas. Why is natural gas odorized during production? 
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	9.  SLIDE 9 EXPLAIN Figure 6-8 fuel injectors used on this Honda Civic GX CNG engine are designed to flow gaseous fuel instead of liquid fuel and cannot be interchanged with any other type of injector.

	 [image: image22.jpg]



	10.  SLIDE 10 EXPLAIN Figure 6-9 typical CNG station which shows the compressors, and all of the equipment needed are behind a secured area.
11. SLIDE 11 EXPLAIN Figure 6-10 fill handle on a CNG station
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	DISCUSSION: Have the students discuss differences between using gasoline and CNG in vehicles. What design differences are required for a CNG engine? 
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	DISCUSSION: Have the students discuss CNG fuel systems. What is importance of having lock-off valves in CNG vehicles? 
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	DISCUSSION: Discuss refueling of CNG vehicles. Why is it important to fill a CNG vehicle’s tank slowly? 
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	DISCUSSION: Have the students talk about liquefied natural gas. What are practicalities of using LNG in vehicles?
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	DISCUSSION: Have the students talk about tri-fuel vehicles. Which fuels are tri-fuel vehicles capable of using?
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	DISCUSSION: use Chart 6-3 to review the advantages & disadvantages of alternative fuels. Which have fossil fuel sources? 
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	12.  SLIDE 12 EXPLAIN Figure 6-11 Fischer-Tropsch processing plant able to produce a variety of fuels from coal
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	DISCUSSION: discuss Fischer-Tropsch method. What is biggest drawback to Fischer-Tropsch fuels? FIGURE 6-11 
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	EXPLAIN WARNING
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	DISCUSSION: discuss future of synthetic fuels. How is rising cost of crude oil affecting the cost effectiveness of alternative methods of producing fuels? 


