E.1-1

E.1  ALTERNATIVE ENERGY SOURCES (pg. 223)

1.  Because petroleum is a nonrenewable resource, the total 
     inventory of available petroleum…

2.  As energy demands have accelerated, the nation has relied 
     increasingly on nonrenewable fossils fuels…
●

●

●
YOUR TURN: ENERGY DEPENDENCY (pg. 223—224)
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· Consider the graph when answering the following questions.

1.  Which fuel is the nation's most-used energy source?…

2.  What percentage of our energy needs is met by fossil fuels…

3.  What percentage of our energy needs is met by renewable 
     energy sources?…
	ENERGY FROM RESERVES
	

	Source
	Energy in Quads ( x 1018 joules)

	Oil and Natural Gas Liquids
	1,000

	Natural Gas
	

	Conventional Sources
	1,000

	Unconventional Sources
	700

	Coal
	40,300


4a.  It is projected that the United States will have used an 
       estimated 2,000 quads of energy between 1980 and 2000 (an 
       average of 100 quads yearly).  If we continue to rely on 
       petroleum for 40.2% of our total  energy needs, and we 
       use only U.S. petroleum (no imports), how many quads of 
       energy from petroleum will we use from 1996 to the end of 
       the year 2000?

●
     b.  How much of our extractable supply of petroleum would be 
          left by the year 2000?

●
5.  Calculate the values of energy consumed / remaining (as you 
     did in #4) 

a. Natural gas:
●

●
     b.  Coal:
●

●
E.1-2
YOUR TURN:ENERGY DEPENDENCY(pg. 224 - 225)

1.  Estimates of a fuel's possible lifetime are subject to 
     some serious…

2.  As  _______________  of a fuel near _______________ , our 
     use of that fuel would  _______________  and the fuel would 
     likely become more  _______________  thus ______________  

     the fuels source's useful                           . 

3.  As costs increase, economic incentives prompt exploration for 
     new reserves and extraction of more fuel from what were 
     previously… 

4.  We have greater known reserves of coal than…

	            PETROLEUM USE (1994)
	
	

	End-Use Sector
	Million of Barrels / Day
	Percent of Total Use

	Transportation
	10.9
	63

	Industrial
	4.3
	25

	Residential / Commercial
	1.4
	8

	Electric Utilities
	0.7
	4


· Refer to the above data table to answer the following questions.
6.  What percent of petroleum is used at fixed-point (stationary) 
     sites?

7.  Could coal more readily substitute for petroleum in stationary 
     or mobile uses?   STATIONARY   /   MOBILE    .  Why?
E.1-3
E.1  ALTERNATIVE ENERGY SOURCES (pg. 226)

1.  More than 60% of our petroleum is used for transportation, with 
     personal automobiles being the…

2.  Major deposits of oil shale are… 

3.  These rocks contain kerogen…

4.  Vast quantities of sand or rock must be processed to…

5.  Current extraction methods use the equivalent of half a barrel of 
     petroleum to produce…

6.  Large amounts of water are needed for processing, where…
7.  Another possible alternative to petroleum is a…

8.  The cost mining and converting coal to liquid fuel is considerably 
     greater than the cost of producing the…

9.  Gasoline-burning vehicles can be converted to dual-fuel vehicles 
     which can…

10. Natural gas, methane (CH4), can be compressed and held in high-
      pressure tanks. This product is known as CNG…

11. In 1999, there were 70,000 CNG-powered vehicles…

12. Other alternative energy sources currently in use or under 
      investigation include…
     ●




●




●


     ●




●




●
Natural gas vehicle

From Wikipedia, the free encyclopedia

A natural gas vehicle or NGV is an alternative fuel vehicle that uses compressed natural gas (CNG) or, less commonly, liquefied natural gas (LNG) as a clean alternative to other automobile fuels. Worldwide, there are more than 7 million NGVs on the roads as of 2008[update],[1] with the largest number of NGVs in Argentina, Brazil, Pakistan, Italy, India, China, Thailand, and Iran,[2]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_gas_vehicle" \l "cite_note-Thailand08-2#cite_note-Thailand08-2" [3] with South America leading with a global market share of 48%.[4] The US has some 130,000, mostly buses.[2] Other countries where natural gas-powered buses are popular include India, Australia, Argentina, and Germany.[5] In OECD countries there are around 500,000 CNG vehicles.[6] In some countries, such as Armenia, a large percentage of the fleet has been retro-fitted for bi-fuel operation, reaching between 20 to 30% of the cars on the road.[7]
Existing gasoline-powered vehicles may be converted to allow the use of CNG. An increasing number of vehicles worldwide are being manufactured to run on CNG. The Honda Civic GX is the only NGV commercially available in the US market.[8]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_gas_vehicle" \l "cite_note-8#cite_note-8" [9] GM do Brasil introduced the MultiPower engine in August 2004 which was capable of using CNG, alcohol and gasoline (E20-E25 blend) as fuel, and it was used in the Chevrolet Astra 2.0 model 2005, aimed at the taxi market.[10]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_gas_vehicle" \l "cite_note-10#cite_note-10" [11] In 2006 the Brazilian subsidiary of FIAT introduced the Fiat Siena Tetra fuel, a four-fuel car developed under Magneti Marelli of Fiat Brazil. This automobile can run on natural gas (CNG); 100% ethanol (E100); E20 to E25 gasoline blend, Brazil's mandatory gasoline; and pure gasoline, though no longer available in Brazil it is used in neighboring countries.[12]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_gas_vehicle" \l "cite_note-12#cite_note-12" [13]
Despite its advantages, the use of natural gas vehicles faces several limitations, including fuel storage and infrastructure available for delivery and distribution at gasoline fueling stations. Natural gas must be stored in cylinders, whether it is CNG (compressed) or LNG (liquefied), and these cylinders are usually located in the vehicle's trunk, reducing the space available for other uses, particularly during long distance travel. As with other alternative fuels, natural gas distribution to and at fueling stations, as well as the number of stations selling CNG are other barriers for widespread use of NGVs.[6]
NGV's can be refueled anywhere from existing natural gas lines. This makes home refuelling stations that tap into such lines possible. A company called FuelMaker has pioneered such a system called Phill Home Refueling Appliance (known as "Phill"), which they have developed in partnership with Honda for the American GX model.[14]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_gas_vehicle" \l "cite_note-14#cite_note-14" [15]
E.1-4
YOUR TURN: PRIZED PETROLEUM (pg. 227)

· In his book The Prize, Daniel Yergin summarizes petroleum as a vital resource in these words: “Petroleum remains the motive force of the industrial society and the lifeblood of civilization that it helped create. It also remains an essential element in national power, a major factor in world economies, a critical focus for war and conflict, and a decisive force in international affairs.” Answer these questions about Yergin’s statement:

1.  What does the phrase motive force mean? 

2.  Name three ways in which petroleum has helped to
     build civilization

     ●

     ●

     ●
3.  Give an example of when petroleum served as a critical focus 
     for war and conflict. 

4.  The United States is a major factor in world economics, and 
     Yergin says that petroleum, too, is such a factor. In what ways 
     are these two statements related? 

5a.  How does Yergin’s statement relate to the petroleum—to burn 
       theme of this unit? 

  b.  The petroleum—to build theme of this unit?  

E.2-1

E.2 BUILDER MOLECULE SOURCES (pg. 227 – 228)

1.  Eventually, because accessible petroleum supplies will someday 
     be exhausted, alternatives to petroleum as a source of builder 
     molecules…

2. In principle, all the carbon compounds now manufactured from 
    petroleum can also be obtained, through appropriate chemical 
    reactions from

    ●




●




●
3. Coal processing is more costly than…

4. Another potential source of builder molecules is…

5. A major component of biomass is cellulose…

6. Cellulose contains the basic carbon-chain structures needed to…

7. Ethanol and other builder molecules are already being 
    produced from…

8. Significant advances are being made with…

9. Biopolymers are…

10. Part of the appeal of biopolymers is that—unlike petroleum—
      based polymers…




� EMBED Excel.Sheet.8  ���











[image: image2.wmf]Precent of U.S. energy from various fuel 

sources

Petroleum

40%

Natural Gas

25%

Coal

23%

Nuclear

8%

Other

4%

Petroleum

Natural Gas

Coal

Nuclear

Other

_981747411.xls
Chart1

		Petroleum

		Natural Gas

		Coal

		Nuclear

		Other



Precent of U.S. energy from various fuel sources

40.2

24.8

23.3

7.7

4



Sheet1

		Petroleum		40.2

		Natural Gas		24.8

		Coal		23.3

		Nuclear		7.7

		Other		4





Sheet1

		



Precent of U.S. energy from various fuel sources




