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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? FIGURE 12-29
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	60.  SLIDE 60 EXPLAIN FIGURE 12–30 This CNG pump is capable of supplying compressed natural gas at either 3,000 PSI or 3,600 PSI. The price per gallon is higher for the higher pressure 

	
	61.  SLIDE 61 EXPLAIN CHART 12-2
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	DISCUSSION: Have the students discuss CNG fuel systems. What is importance of having

lock-off valves in CNG vehicles?

	[image: image6.jpg]


[image: image7.jpg]



	DISCUSSION: Discuss refueling of CNG vehicles. Why is it important to fill a CNG vehicle’s tank slowly?
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	62.  SLIDE 62 EXPLAIN Liquefied Natural Gas
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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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	63.  SLIDE 63 EXPLAIN P-Series Fuels

64.  SLIDE 64 EXPLAIN CHART 12–3
65. SLIDE 65 EXPLAIN Synthetic Fuels

66.  SLIDE 66 EXPLAIN Figure 12-31 Fischer-Tropsch processing plant is 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 12-31 
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	67.  SLIDES 67-68 EXPLAIN Safety Procedures When Working With Alternative Fuels  CLICK ON ICON & EXPLAIN 
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	69.  SLIDE 69 EXPLAIN WARNING

	[image: image18.jpg]


[image: image19.jpg]



	DISCUSSION: Have the students discuss future of synthetic fuels. How is rising cost of crude oil affecting the cost effectiveness of alternative methods of producing fuels? 
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	SAFETY When working on fuel systems, equipment that can create a spark/flame should be removed from area.  Students review their shop area & address which items should be removed for working on fuel systems. 
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	ON-VEHICLE NATEF TASK Alternative Fuel 

Meets NATEF Task: 
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	70.  SLIDE 70 EXPLAIN DIESEL FUEL
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	DISCUSSION: Have the students talk about features & requirements of diesel fuel. Review what ambient temperature is. What is meant by diesel fuel’s “pour point”? 
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	DISCUSSION: Discuss cloud point. How does cloud point affect filters? How do diesel fuel suppliers accommodate pour point and cloud point?
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	DISCUSSION: Talk about Cetane # for diesel fuel. Review why octane rating for diesel is lower than the octane rating for gas. Does combustion pressure affect diesel fuel’s Cetane number? 
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	HANDS-ON TASK: Have students explain what a Cetane rating means & what effects if any it has on drivability.
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	Cetane # is a measure of ignition quality of fuel relative to a reference fuel mixture composed of Cetane and alpha-methylnaphthalene, the %, by volume, of Cetane in mixture being Cetane #.   CCI stands for Calculated Cetane Index.  High Cetane numbers indicate good ignition quality resulting in a Short Delay Period and low Cetane numbers indicate poor ignition quality that results in Long Delay Period.   Low Cetane numbers can cause a LONG IGNITON DELAY, which can cause a hard starting with white smoke & misfiring.
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	71.  SLIDE 71 EXPLAIN Figure 12-32 (a)    Regular diesel fuel on the left has a clear or greenish tint, whereas fuel for off-road use is tinted red for identification. (b) fuel pump in a farming area that clearly states the red diesel fuel is for off-road use only.
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	DEMONSTRATION: Obtain regular diesel and off-road diesel to show to the students.  Have them visually note difference in the two fuels
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	72.  SLIDE 72 EXPLAIN Figure 12-33 Testing API viscosity of a diesel fuel sample using a hydrometer
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	DEMONSTRATION: Use a hydrometer to show the students how to test API gravity of diesel fuel: FIGURE 12-33 
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	73.  SLIDE 73 EXPLAIN FREQUENTLY ASKED QUESTION 
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	74.  SLIDE 74 EXPLAIN Biodiesel & EXPLAIN Figure 12-34  pump decal indicating that the biodiesel fuel is ultra-low-sulfur diesel (ULSD) and must be used in 2007 and newer diesel vehicles.
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	DISCUSSION: Have the students talk about why sulfur dioxide is harmful to environment. What is difference in appearance of ULSD? 
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	75. SLIDES 75-76 EXPLAIN Biodiesel
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	77.  SLIDE 77 EXPLAIN FREQUENTLY ASKED QUESTION 
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	78.  SLIDE 78 EXPLAIN FREQUENTLY ASKED QUESTION 
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	79.  SLIDE 79 EXPLAIN FREQUENTLY ASKED QUESTION 
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	80.  SLIDE 80 EXPLAIN FREQUENTLY ASKED QUESTION 
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	81.  SLIDE 81 EXPLAIN FREQUENTLY ASKED QUESTION 

	[image: image47.jpg]


[image: image48.jpg]



	DISCUSSION: Have the students talk about biodiesel blends. Can B20 be used in unmodified diesel engines? Since biodiesel costs more than regular diesel, what are its benefits? 
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	82. SLIDE 82 EXPLAIN E-Diesel Fuel
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	DISCUSSION: Have students talk about biodiesel in relation to vegetable oil.  What is difference between biodiesel powered vehicles & vegetable-oil-powered vehicles?  Also discuss E-diesel fuel. What is a typical blend level for E-diesel? 
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	DISCUSSION: Have the students talk about the Cetane rating of E-diesel. In what applications is E-diesel currently used?
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	ON-VEHICLE NATEF TASK Biodiesel Fuel 

Meets NATEF Task: Not specified by NATEF
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	83.  SLIDE 83 EXPLAIN FREQUENTLY ASKED QUESTION 
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	84. SLIDE 84 EXPLAIN CHART 12-4
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	Talk through SUMMARY and questions
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	HOMEWORK: complete Ch12 crossword puzzle: http://www.jameshalderman.com/links/book_engine_theory_serv_7/cw/crossword_ch_12.pdf    


