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ABSTRACT 

This document i s  t h e  fou r th  i n  a s e r i e s  of  supplements t o  t h e  

Transportat ion Energy Conservation Data Book: Edi t ion I. The Data Book 

s e r i e s  i s  being compiled and published by Oak Ridge National Laboratory 

(ORNL) under cont rac t  with the  Transportat ion Energy Conservation (TEC) 

Division of t he  Energy Research and Development Administration (ERDA). 

Data on t r anspor t a t ion  c h a r a c t e r i s t i c s ,  energy consumption, and o ther  re -  

l a t e d  va r i ab le s  a r e  presented i n  t abu la r  o r  graphic  form. For t h e  use r ' s  

reference,  a glossary,  a bibliography, energy conversion f a c t o r s ,  and an 

index t o  information presented i n  Supplement I V  a r e  provided. 

Some of t h e  s p e c i f i c  items presented on t r anspor t a t ion  modal char- 

a c t e r i s t i c s  include f l e e t  vehicu lar  s tock da ta ,  automobile choice and 

ownership c h a r a c t e r i s t i c s ,  information descr ib ing  commuting and long 

d is tance  t r a v e l  p a t t e r n s ,  new car s a l e s  by market segment, e l e c t r i c  ve- 

h i c l e  production, and s t a t i s t i c s  on b icyc le  stcjck and usage. Trans- 

po r t a t ion  energy demand p ro jec t ions  i n  general ,  and i n  d e t a i l  f o r  t h e  

marine sec to r ,  a r e  presented,  a s  well as sales-weighted miles  per  ga l lon  

f i g u r e s  by weight of automobile, model year ,  and automobile producer. 

Other t r anspor t a t ion - re l a t ed  information included i n  Supplement I V  a r e  

a graphic presenta t ion  of  President  Ca r t e r ' s  t ax / reba te  schedule, a 

comparison of t h e  nominal and r e a l  p r i c e  of  gasol ine,  and a desc r ip t ive  

l i s t  of t h e  cur ren t  s a f e t y  s tandards.  

t o t a l  population and i t s  migration p a t t e r n s  are presented. 

F ina l ly ,  d e t a i l e d  d a t a  on t h e  U,S. 

The second e d i t i o n  of t h e  TEC Data Book w i l l  update and i n t e g r a t e  

the  information provided i n  Edi t ion I and the  Supplements. 

d a t e  of  publ ica t ion  f o r  t h i s  document i s  October, 1977. 

The planned 
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In t roduct ion  

This document i s  t h e  fou r th  i n  a series of  supplements t o  t h e  

Transpor ta t ion  Energy Conservation Data Book: Edi t ion  I. The Data Book 

series i s  being compiled and published by Oak Ridge National Laboratory 

(ORNL) under cont rac t  with t h e  Transportat ion Energy Conservation (TEC) 

Division of t h e  Energy Research and Development Administration (ERDA). 

The purpose o f  t h e  TEC Data Book i s  t o  provide t h e  TEC staff with an 

updated, desk-top re ference  which i s  both comprehensive and accura te  i n  

i t s  p resen ta t ion  of  s t a t i s t i ca l  information on t h e  major t r a n s p o r t a t i o n  

modes, t h e i r  r e spec t ive  energy consumption p a t t e r n s ,  and o t h e r  p e r t i n e n t  

f a c t o r s  in f luenc ing  performance i n  t h e  t r anspor t a t ion  sec to r .  

Edi t ion  1.5, i s sued  i n  May, 1977, represented a compilation and 

updat ing of  t h e  materials presented i n  Edi t ion  I and Supplements I and 

11. 

The second e d i t i o n  o f  t h e  TEC Data Book w i l l  update and i n t e g r a t e  t h e  

information provided i n  Edi t ion  1.5 and Supplements I11 and IV.  

planned d a t e  of pub l i ca t ion  f o r  t h i s  document i s  October, 1977. 

I t  i s  intended t h a t  Edi t ion  1.5 supercede those  previous documents. 

The 

This  supplement i s  organized on a chapter-by-chapter b a s i s  which 

corresponds t o  t h e  organiza t ion  of Edi t ion  I ( see  p.  114 f o r  t h e  Table of 

Contents f o r  Edi t ion  I ) .  Also, d e s c r i p t i v e  t ex t  accompanies most of 

t h e  d a t a  presented. 

Chapter I ,  l lTransportat ion Charac t e r i s t i c s , "  and Chapter 5, Sec. 

5.7, "Alternate  Fuels,11 are h ighl ighted  i n  Supplement IV.  Detai led 

d iscuss ions  of  t h e  t o p i c s  covered i n  those  two chapters  are presented.  

A l i s t  of re ferences  i s  included a t  t h e  end of  each chapter .  In  addi- 

t i o n ,  a general  bibl iography complete with annotat ions i s  provided f o r  

S4- 1 
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a l l  references c i t e d  i n  t h e  supplement as well  as f o r  o the r  r e l a t ed  

publ ica t ions .  

'_ 

A g lossary  i s  included which contains  r e l evan t  terms not  

defined i n  t h e  o r i g i n a l  TEC Data Book. 

presented i n  Supplement I V  i s  included. 

F ina l ly ,  an index t o  t h e  da-ta 

Supplement I V  presents  s t a t i s t i c a l  information on a v a r i e t y  of 

, 

top ics .  motor ve- 

h i c l e  f l e e t s  (p. 13) ,  l ight-weight t rucks  f o r  personal  t r anspor t a t ion  

(p .  23), and b icyc les  (p. 42) .  Data taken from a study conducted a t  Harvard 

Universi ty  descr ibe  household automobile ownership p a t t e r n s  i n  1970 (pp. 19, 

25, 26, 27, and 2 8 ) ,  while t h e  automobile market dynamics s tudy prepared 

by Arthur D .  L i t t l e ,  Inc. (p. 17) ,  provides pred ic t ions  of automobile 

ownership p a t t e r n s  f o r  new ca r s  t o  be purchased between June 1976 and 

1981 by persons who bought ca r s  i n  1976. 

on t h e  s ize  mix o f  cars ,  a s i g n i f i c a n t  determinant of f u e l  consumption. 

A s e r i e s  of  t a b l e s  i s  a l s o  presented on commuting c h a r a c t e r i s t i c s  i n  

se l ec t ed  metropol i tan a reas  (pp. 21,  22) and f o r  long-distance t r a v e l  

Chapter 1 documents recent  growth i n  t h r e e  areas: 

Special  emphasis i s  placed 

(pp. 29, 30) 

Sect ion 1.5 examines f u e l  consumption f o r  t h e  var ious elements o f  

The f igu res  presented a r e  der ived t h e  marine t r anspor t a t ion  industry.  

from an ERDA-funded s tudy conducted by BOOZ, Allen,  and Hamilton, This 

p a r t i c u l a r  s tudy i s  unique i n  t h a t  t h e  f u e l  consumption i s  estimated 

f o r  a l l  U.S. waterborne commerce regard less  of  t h e  po in t  of marine f u e l  

purchase o r  t he  country o f  ves se l  r e g i s t r a t i o n .  

Most o f  t h e  d a t a  presented i n  Chapter 2 i s  f o r  1976 and updates t h e  

f igu res ,  t a b l e s  and f igu res  on energy consumption t h a t  were presented i n  

previous volumes. A t a b l e  o f  base l ine  t r anspor t a t ion  energy consumption 
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projec t ions  cu r ren t ly  used by TEC/ERDA is  a l s o  presented on p.  50, and 

a graph ind ica t ing  t h e  r e l a t i o n s h i p  between automobile f u e l  economy and 

weight of t h e  automobile i s  shown on p .  54. The "Government Regulation" Sec- 

t i o n  i n  Chapter 4 includes a discussion of t h e  measures which President  

Carter  supports  i n . h i s  National Energy Plan f o r  achieving a 10% r e -  

duction i n  gasol ine f u e l  consumption by 1985. 

d i sp l ay  of  t he  t ax / r eba te  schedule. In addi t ion ,  information i s  pre-  

This includes a graphic  

sented on cu r rec t  s a f e t y  s tandards and emission f a c t o r s .  

Chapter 5 dea ls  with t h e  concept of a l t e r n a t e  f u e l s .  The a l t e r n a t e  

f u e l s  ava i l ab le  f o r  t r anspor t a t ion  purposes a r e  de l inea ted ,  and t h e  

s t r eng ths  and weaknesses o f  each a l t e r n a t i v e  a r e  discussed i n  d e t a i l .  

S t a t i s t i c s  presented i n  Chapter 6 document some o f  t h e  recent  demographic 

t rends  of  t h e  U.S. population. 

age d i s t r i b u t i o n s ,  migration p a t t e r n s ,  and regional  loca t ion .  F ina l ly ,  

a s e t  o f  bas i c  energy conversion f a c t o r s ,  as well as some conversion 

t a b l e s ,  a r e  presented i n  Chapter 7 ,  "Reference Materials." 

Among t h e  d a t a  presented are changing 

Recently, t h e  staff a t  ORNL conducted a survey of t h e  Data Book 

use r  community t o  determine i t s  usefulness  and t o  s o l i c i t  suggestions 

f o r  improvements. Overal l ,  response t o  the  Data Book s e r i e s  was favor- 

able .  

ceived and would l i k e  t o  thank a l l  those who responded t o  t h e  question- 

n a i r e  or who sen t  s epa ra t e  l e t t e r s  of comment. 

t o  incorpora te  the  many usefu l  comments and suggestions i n t o  f u t u r e  

We espec ia l ly  appreciated t h e  subs tan t ive  comments t h a t  w e  re- 

E f f o r t s  w i l l  be  made 

vo lunes. 

Current ly ,  t he  major i ty  of t h e  s t a t i s t i c s  contained i n  t h e  Data 

Books a r e  taken from published sources and each t a b l e  o r  f i g u r e  i s  
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referenced accordingly. 

presentation, the basic data is compiled from a variety of sources. 

Consequently, neither OWL nor ERDA can endorse the validity or 

consistency of the statistics presented. 

Although the data may be reformatted for 



/ 

Chapter 1 

Charac te r i s t i c s  of Transportat ion Modes 



Chapter 1 

The energy used by the  t r anspor t a t ion  s e c t o r  i s  a funct ion of t he  

types of  vehic les  used and t h e  amount and type o f  use t o  which they a r e  

put .  

by new-car buyers. 

The types of  vehic les  i n  t h e  automobile s tock a r e  determined l a rge ly  

Each year  a s i zeab le  number o f  new cars  are purchased 

by businesses  and government r a t h e r  than by ind iv idua ls .  

chapter  show the  cu r rec t  number of f l e e t  automobiles by type of  f l e e t  

operator ,  some Federal government f l e e t  d e t a i l ,  and t h e  s i z e  c l a s s e s  of  

ca r s  bought by f l e e t  owners. 

r e n t l y  funding t h e  development of  an automobile purchase model t h a t  t akes  

these  f l e e t  purchases i n t o  account. 

Data i n  t h i s  

The Data Analysis Branch i n  TEC i s  cur- 

The d i s t r i b u t i o n  by s i z e  of automobiles purchased by t h e  e n t i r e  

d r iv ing  publ ic  i s  shown f o r  t h e  las t  seven years ,  and information r e -  

l a t i n g  t o  s i z e  of  ca r s  t o  be purchased i s  a l s o  provided. I t  has been 

e s t ab l i shed  t h a t  t h e  s i z e  of  automobiles a f f e c t s  t h e  f u e l  economy at-  

ta ined  on t h e  road. In  genera l ,  small t rucks  used f o r  passenger t r a v e l  

have lower f u e l  economy than t h e  average automobile. 

t h a t  show the  recent  l a rge  s a l e s  of  l igh t -duty  t rucks .  

purchase model being developed f o r  TEC i s  a l s o  examining t h e  purchase 

of  l i gh t -da ty  t rucks  by households. 

Data a r e  presented 

The automobile 

Most cars a r e  purchased by mult i -car  households; t he re fo re ,  TEC has 

funded b a s i c  ana lys i s  i n t o  how two-car households choose t h e  smaller of  

t h e i r  two cars .  I t  was found (p. 25) t h a t  i n  1970, t h e  predominant mix 

was one regular-s ized c a r  and one compact ca r  (22 .3% of  the  two-car 

households). Very few two-car households had two compact ca r s  (5.8%). 

A l o g i t  model was developed t o  explain t h e  choice of  t h e  smaller car 
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i n  two-car households using demographic da t a  assoc ia ted  with t h e  house- 

holds .  

26 and 27. 

Some very i n t e r e s t i n g  r e s u l t s  of t h i s  model a r e  shown on pages 

The outputs  of t he  t r anspor t a t ion  s e c t o r  a r e  f requent ly  d i f f i c u l t  

t o  genera l ize  and can be viewed i n  many d i f f e r e n t  ways. Page 11 shows 

t h e  1975 and DOT'S forecas ted  1990 expenditures f o r  t h e  t r anspor t a t ion  

s e c t o r  from t h r e e  d i f f e r e n t  viewpoints: passenger vs f r e i g h t ,  automotive 

vs nonautomotive, and i n t e r s t a t e  vs  s t a t e / l o c a l  vs i n t e r n a t i o n a l .  

The automobile i s  t h e  l a r g e s t  energy use r  wi th in  t h e  t r anspor t a t ion  

sec to r ,  and it i s  usua l ly  i m p l i c i t l y  assumed t h a t  a l l  autos  a r e  owned by 

ind lv ldua ls .  

automobiles (over 10% of t h e  e n t i r e  automobile population) a r e  owned by com- 

panies  o r  governments. 

growing category of  f l e e t  vehic les  is  t h a t  of leased automobiles. 

Federal  government automotive f l e e t  vehic les  have a c t u a l l y  decl ined i n  

number over t he  las t  t e n  years.  

- _  
However, da t a  on page 13 i n d i c a t e  t h a t  over 10 mi l l i on  

These are c a l l e d  f l e e t  vehic les ,  and t h e  f a s t e s t  

Non- 

The Federal  government f l e e t  of motor vehic les  (p. 14) numbers over 

420 thousand, about 75% of which a r e  t rucks.  Thirty-seven percent  of 

t hese  vehic les  belong t o  the  m i l i t a r y ,  27% t o  t h e  p o s t a l  s e rv i ce ,  and 

36% t o  c i v i l i a n  agencies such as the  General Services  Administration, 

which lends cars t o  o the r  agencies.  

has the  f i f t h  l a r g e s t  f l e e t .  

some of  t h e  vehic les  a t  ERDA's  Nevada Operations Office.  

Among the  c i v i l i a n  agencies,  ERDA 

TEC i s  conducting f u e l  economy t e s t s  with 

F lee t  auto purchases accounted f o r  over 11% of t h e  auto s a l e s  i n  

1975 (p. 15) .  O W L  is cu r ren t ly  sponsoring a s tudy of t h e  f a c t o r s  t h a t  

determine t h e  type of automobiles bought by f l e e t  opera tors  and t h e i r  
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respec t ive  uses. Surpr i s ing ly ,  f l e e t  s a l e s  a r e  not  concentrated i n  t h e  

luxury and large-auto c l a s ses .  

t o t a l  s a l e s  i n  each of  t h e  compact, intermediate ,  and s tandard auto- 

mobile c l a s ses .  

f o r  s p o r t s  cars and imported cars .  

1976 f l e e t  s a l e s  accounted f o r  over 15% of 

Fleet sales comprised less than 5% of t h e  t o t a l  s a l e s  

Sa les  of intermediate-s ized automobiles exceeded t h e  s a l e s  of  f u l l -  

s i zed  automobiles i n  1975 f o r  t h e  f i rs t  time (p.  16).  I n i t i a l  automobile 

s a l e s  of  subcompacts and compacts i n  1977 i n d i c a t e  r e l a t i v e  dec l ines .  

Some of t h i s  s a l e s  r eve r sa l  f o r  small ca r s  was an t i c ipa t ed  by a 

survey i n  1976 (p. 17) t h a t  ind ica ted  t h a t  over h a l f  of t h e  persons who 

purchased small ca r s  i n  1976 do not  plan t o  rep lace  t h a t  c a r  with another 

small c a r  when a replacement i s  needed. Conversely, about 86% of t h e  

purchasers o f  l a rge  c a r s  p lan  t o  r ep lace  t h e i r  l a rge  c a r  with another 

l a rge  car .  

enjoyed by the l a r g e r  models. 

i s  t h e  most-often-cited reason f o r  purchasing a small ca r ,  and comfort 

i s  t h e  dominant reason f o r  a la rge-car  s e l e c t i o n  (p.  18) .  

Apparently loya l ty  t o  small c a r s  has not  reached the  l eve l  

A s  might be expected, higher  gas mileage 

While many automobiles a r e  not  owned by households, many t rucks  

a r e  owned by households. Approximately one i n  f i v e  households owns one 

o r  more trucks (p. 20 ) .  Regional v a r i a t i o n s  i n  t ruck  ownership a r e  

l a rge ,  with t h e  West having about t h r e e  times t h e  uwnership rate o f  t h e  

Northeast ( i n  1974). But between 1970 and 1974, households owning 

t rucks  grew 32% i n  t h e  Northeast ,  as compared with a 19% growth i n  t h e  

na t iona l  percentage. 

A su rp r i s ing ly  high percentage of t rucks  i s  used f o r  commuting 

t o  work i n  c e r t a i n  metropol i tan a reas  (p. 2 2 ) .  The phenomena1 growth 
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\ ’  
i n  l igh t -duty  t ruck  sales (most t rucks  being purchased for  personal  use) 

i s  shown on page 23. 

for every seven au tos  purchased i n  1965, t h e  r a t e  of sales had increased  

t o  about one i n  t h r e e  i n  1976. 

changed over t h e  p a s t  decade as well .  In  1965, 3.7 times more t rucks  

under 6,000 pounds were so ld  than t rucks  i n  t h e  6,000 t o  10,000 pound 

class. By 1976, t h e r e  were 11% more of  t h e  heavier  l i gh t -du ty  t rucks  

sold.  

Whereas about one l igh t -duty  t ruck  was purchased 

The charac te r  o f  t hese  l i g h t  t rucks  has 



Section 1.1 

Overview 



THE TREE CHART BELOW SHWS THREE ALTERNATE WAYS OF VISUALIZING THE 

TRANSPORTATION BILL FOR 1975 AND PROJECTED TO 1990 BY DOTI 
COMPONENTS OF UISI TRANSPORTATION AND OF DIVIDING THE TOTAL ulsl 

/ 

PASSENGER 
TRAVEL - 

TOTAL U.S. I TRANSPORTATION ' 56% ' 63% ' 

FREIGHT 
MOVEMENT 

1975S309 1990:$566 

100% 100% 

44% 37% 

a l  A AUTOMOTIVE 

1975 $260 19SO: $449 
TOTAL US. 

TRANSPORTATION 84% 79% 

NONAUTOMOTIVE 100% 100% 
1975 $49 1980:$117 

16% 2 1% 

INTERSTATE 

47% 50% 
r i I I I 

TOTAL US. STATE AND 
TRANSPORTATION LOCAL 

1975: $309 199D: $566 1975 $153.7 1oW: $262.7 

100% 100% 50% 46% 

1975: $9.3 1990: $20.7 

3% 4% 

The U.S. Transportation Billb in 1975 and Projected to 1990. 
(in billions of 1975 dollars) 

a The t ransportat ion b i l l  indicates  what t h e  nat ion pays i n  i t s  market f o r  t ransportat ion.  
commercial t ransportat ion,  it i s  t h e  sum of t h e  revenues of the  operators.  
it is the  sum of costs  associated with ownership and operation. 

For 
For pr iva te  t ranspor ta t ion ,  

t h i s  dicotomy, an automobile r e f e r s  t o  a personal vehicle  operated by the  user a t  the  user ' s  
d i scre t ion ,  and usual ly  owned (or leased o r  rented) by the  user .  
p r iva te ly  owned or leased automobiles plus motorcycles, l i g h t  t rucks used f o r  personal t ranspor ta t ion ,  
vans and recrea t iona l  vehicles ,  and corporate f l e e t s  and r e n t a l  cars .  

This def in i t ion  covers a l l  

Source: U.S. Department of Transportation, Office of the  Secretary,  Nafional Transportation Trends and 
Choices ( to  the Year 2000), Washington, D.C., January 12 ,  1977, pp. 35 and 85. 
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Sect ion 1 . 2  

Highway 



OVER TFE PAST TEN YEARS THE FLEET USE OF AUTOMOBILES HAS GROWN ONLY ABOUT 
xr%, BUT SOME OF THE SUBCATEGORIES OF FLEET USE HAVE SHOWN VERY LARGE 
GROWTH, FOR EXAMPLE, FLEETS OF 25 OR MORE AUTOS LEASED BY BUSINESSES 

GREV! E X ,  FLEETS OF 10 TO 24 AUTOS LEASED BY BUSINESS GREW Zo%, AND THE 
TAXI FLEET GRW ABOUT 42%, CONVERSELY, BUSINESS-WNED FLEETS DECLINED 
I N  SIZE, SMALL FLEETS OF 4 TO 9 AUTOS DECLINED mt AND THE GOVERNMENT 
FLEET DECLINED 4zu 
THE TRUCK FLEET GREW ABOUT 14% OVER THE PAST TEP! YEARS, THE NUMBER OF 

LEASED TRUCKS I S  FOUR TIMES LARGER THAN THE NUMBER OF DAILY RENTAL TRUCKS 

AND I S  GROWING AT A FASTER RATE, 

Motor Vehicle F l e e t s  i n  t h e  U.S. by Type of Business 
( i n  thousands) 

Percent change 
1976 1966-1976 1966 

Automobiles 

Total  number i n  f l e e t s  of 4 
or  more 

Business f l e e t s  - 25 or more 
Salesman or company owned 
Fleet  leased 

8,710 

1,590 
755 
835 

10,403 

2,333 
555 

1,778 

19.4 

46.7 

112.9 
-26.5 

Business f l e e t s  - 10-24 cars  
Owned 
Leased 

964 
503 
46 1 

1,924 
496 

1,428 

4,116 

99.6 

209.8 
-1.4 

Fleets  - 4-9 cars  4,604 -10.6 

Other f l e e t s  
Governmenta 
U t i l i t i e s  
Taxi 
Other 

1,552 
' 660 
374 
142 
376 

2,030 
635 
508 
202 
685 

30.8 

35.8 
42.3 
82.2 

-3.8 

Trucks 379 920 142.7 

Daily r e n t a l  74 155 109.5 

Leasing 30 5 765 150.8 

Includes t o  some extent a l l  governmental levels. 
composition by governmental l eve l  ( i . e .  loca l ,  s t a t e ,  and federal)  was 
not ava i lab le  from t h e  o r i g i n a l  source a t  t h e  time of publication. 

Source: E.  J. Bobit (ed.) ,  Automotive Fleet, Vol. 16, No. 6,  Bobit 

The f lee t  s ize  and a 

Publishing Company, Glenview, I L ,  April  1977, p. 22. 
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THE FIVE LARGEST CIVILIAN AGENCIES IN TERMS OF MOTOR VEHICLE OWNERSHIP 

ARE SHOWN IN THE TABLE BELOW: ERDA IS THE FIFTH LARGEST OWNER, OVER 

A FOURTH OF ERDA's VEHICLES ARE AT THE NEVADA OPERATIONS OFFICE, UNDER 
A TEC CONTRACT, A TEST FLEET OF OVER 300 VEHICLES AT IAS VEGAS IS BEING 
USED TO TEST A COMBINATION OF TRAINING AND/OR DRIVER AID DEVICES TO 

DETERMINE EFFECTIVE METHODS TO INCREASE THE WG'S OBTAINED ON GOVERWENT 
OPERATED VEHICLES, 

Federal Fleet  of Motor Vehicles,  Worldwide (FY 1975) 

Ag ency Number of  Percent of t o t a l  
veh ic l e s  vehic  1 es 

, 

Tota l  

M i  1 i t ar y 
Army 

Pos ta l  Serv ice  

C i v i l i a n  
General Serv ices  Adm. 
Agr icu l ture  
I n t e r i o r  
J u s t i c e  
E RDA 

Nevada Operations Office TEC 
Test F l e e t  

420,784 

156,441 
65,937 

115,133 

149,210 
72,102 
29,477 
11,601 
9,830 
9,399 
2,426 

331 

100 

37.2 
15.7 

27.4 

35.5 
1 7 . 1  
7.0 
2 .8  
2 .3  
2 . 2  
0.58 
0.08 

Source: General Serv ices  Administration, Federal  Motor 
Vehicle Fleet Report, Washington, D . C . ,  Ju ly  1976. 
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CONTRARY TO POPULAR BELIEF, THE NEW AUTOMOBILE FLEET I S  NOT CHARACTERIZED 
BY LUXURY AND LARGE MODELS, THE SHARE OF NEW FLEET AUTO SALES IN THE 

THE RESPECTIVE TOTAL RETAIL SHARES, NOTE THAT VERY FEW FLEET SALES 
STANDARD, INTERMEDIATE, COMPACT, AND OTHER CATEGORIES I S  HIGHER THAN 

ARE OF IMPORTED AUTOS, 
Comparison of R e t a i l  Sales and F lee t  Sa le s  by Vehicle Type, 

1976 Model Year 
(thousands of s a l e s )  

To ta l  Fleet as 
R e t a i l  Sa les  Fleet Sa les  Percent  of Tota l  

Total  

Luxury (e.  g . Cadi l a c )  

Large (e.  g . Chrys 1 er  ) 

Standard (e. g . Ford) 

Intermediate  (e.g. Cut lass )  

Compact (e.g. Volare) 

Subcompact (e.g. P in to)  

Sports  (e.g. Mustang 11) 

Other (e.g.  Sportsman) 

Domestic 

Imports G o the r s  

(% 1 

(% 1 

(% 1 

(% 1 

(% 1 

(% 1 

(% 1 

(%I 

(% 1 

(%I 

9 , 599 

49 5 
5.2 

890 
9 .3  

911 
9 .5  

2 , 566 
26.7 

1 , 846 
19.2 

743 
7.7 

673 
7.0 
119 
1 . 2  

8,243 
85.9 

1,355 
14.1 

1 , 127 

54 
4.8 

54 
4.8 

145 
12.9 

39 8 
35.3 

2 79 
24.8 

87 
7.7 

27  
2.4 

16 
1.4 

1 , 060 
94.1 

66 
5.9 

11 .7  

10.9 

6 .1  

16.0 

15.5 

15.1 

11 .7  

4.1 

13.5 

12.9 

4.9 

Source: E .  J. Bobit (ed . ) ,  Automotive F l e e t ,  vo l .  16, no. 6 ,  Bobit 
Publishing Company, Glenview, I L ,  Apr i l  1977. 
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As THE GRAPH BELOW INDICATES, ME TREND IN THE EARLY 1970's WAS TOWARD 

MOBILES, IN 1976, THIS TREND REVERSED ITSELF AND ME MARKET SEGMENT 
INCREASED SALES OF SMALL AUTOMOBILES AT W E  EXPENSE OF FULL-SIZE AUTO- 

SMALLa 

INTERMEDIATE 

FULL SIZE 

1970 l&l l&Z l& lbrc i&S 1&6 lofr' 1&6 l&e I! 

\ 

I 

Percent New Car Reg i s t r a t ions  by Market Segment'. 

a 

bBased on d i s t r i b u t i o n  of sales f o r  January through March. 

Small includes subcompacts, compacts and imports.  

C The market segment breakdowns were determined by Ward's c l a s s i f i c a t i o n  
scheme which is  based on car s i z e  and merchandising i n t e n t .  
c l a s s i f i c a t i o n  of i nd iv idua l  ca r - l i nes  d i f f e r s  s l i g h t l y  from t h a t  of 
t h e  Environmental Pro tec t ion  Agency (EPA), which c lass i f ies  cars 
according t o  t h e i r  i n t e r i o r  s i z e  only. 

Ward's 

(See page 106 f o r  comparison). 

Sources : H. A. S t a rk  ( ed . ) ,  Ward's Communications Inc . ,  Ward's 1976 
Automotive Yearbook, 38th ed. ,  De t ro i t ,  Michigan, 1976; Ward's 

4 Reports, Vol. 52, No. 2,  January 10, 1977; Ward's 
)arts, Vol. 52, No. 15, Apr i l  11, 1977. - 
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A RECENT SURVEY INDICATES THAT OWNERS OF SMALL CARS ARE LEAST LIKELY TO 
REPLACE THEIR SMALL CARS W I T H  ONES OF THE SAME SIZE, AND OWNERS OF LARGE 
CARS MOST LIKELY TO DO so, THEREFORE, ENCOURAGING FUEL EFFICIENCY THROUGH 

MORE EFFICIENT MODELS I S  A TWO-PRONGED PROBLEM: PROMOTING M E  SHIFT I N  

PURCHASE OF SMALL CARS AND THEN MAINTAINING THIS SIZE SWITCH, 

Size  Loyalty Between N e w  Car Purchase and Projected Replacement 

S ize  of 1976 new car purchase Estimated s ize  of new car t o  be  purchased - 
Small Medium Large between June 1976 and 1981 

~ 

Small 

Medium 

Large 

Other (van/truck) 

49% 9% 7% 

16 47 6 

35 32 86 

1 - 2 - - 
100% 100% 100% 

Percent rep lac ing  t h e i r  1976 car next 43% 60% 65% 

Source: Arthur D .  L i t t l e ,  Inc . ,  Attachment 1, Study of  Automobile 
Market Dynamics: F ina l  Tes t  of Consumer Responses, Cambridge, 
Mass., November 1976, p.  23 .  

FROM THE ABOVE TABLE, WE SEE THAT 35% OF THE PEOPLE WHO BOUGHT SMALL CARS 
IN 1976 PLAN THEIR NEXT PURCHASE TO BE A LARGE CAR, WHEREAS ONLY 7% OF 

THE PEOPLE WHO BOUGHT LARGE CARS IN 1976 PLAN TO BUY SMALL CARS BETWEEN 
NOW AND 1981, 

\ 
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/ THE TABLE BELOW GIVES CHARACTERISTICS OF NEW CARS TO BE PURCHASED BETWEEN 
JUNE 1976 AND mi AS IWICATED IN A SURVEY OF NEW CAR OWNERS WHICH WAS 

CONDUCTED BY ARTHUR Dl LITTLE) INC, FOREIGN CARS ARE EXPECTED TO COMPRISE 
OVER HALF THE SMALL NEW CAR PURCHASES) BUT ONLY 4% OF THE LARGE NEW CAR 

PURCHASESl SMALL CARS ARE MORE LIKELY TO BE ASSOCIATED WITH COMMUTING 
AND ARE EXPECTED TO TRAVEL THE FURTHEST, THE REASONS FOR PURCHASE ARE 
CLEARLY DIFFERENTIATED BY CAR SIZE, WHILE FUEL ECONOMY IS PREDOMINANT 

ECONOMICAL OPERATION IS SECOND IN IMPORTANCE FOR SMALL CARS) WILE "THE 
RIGHT SIZE FOR MY FAMILY" IS SECOND IN IMPORTANCE FOR LARGE AND A CLOSE 
THIRD (AFTER "GOOD GAS MILEAGE") FOR MIDSIZE CARS, 

FOR SMALL CARS# A W S T  HALF OF THE LARGE CAR BWERS EMPHASIZE COMFORT, 

Expected C h a r a c t e r i s t i c s  of N e w  Cars t o  be Purchased Between 
June 1976 and 1981 and Reasons f o r  S i z e  Se lec t ions  

New car 

Small Medium Large 

Origin 

Foreign, % 
Domestic, % 

Average years  t o  purchase 

Average mpg 

Average yea r ly  miles t r ave led  

Use, % 

Business 
Commuting 
Family errands 
Vaca t ions l t r ip s  
Other 

Reasons f o r  s e l e c t i n g ,  % 

Comfort ab l e  
Right s ize  
Like i t s  looks 
Good gas mileage 
Doesn't cos t  t oo  much t o  run 
Holds t h e  road 
Right p r i c e  range 
Experience 

54 22 
46 78 

3.53 3.69 

25.05 21.01 

15,300 13,480 

13 18 
61 53 
31 31 
1 2  11 
3 3 

8 34 
28 37 
29 36 
55 38 
43 25 
18 20 
28 20 
14 14 

4 
96 

3.57 

16.86 

14,180 

15 
47 
36 
24 
3 

49 
37 
30 
15 
11 
2 1  
15 
24 

Source: Arthur D .  L i t t l e ,  Inc., Attachment 1, Study of 
Automobile Market Dynamics: 
sumer Responses, Cambridge, Mass., November 1976, 
p. 26. 

F ina l  Test of Con- 
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ALTHOUGH 1970 DATA SHOW THAT p17% OF M E  ulsi HOUSEHOLDS D I D  NOT OWN 
AN AUTOMOBILEI MANY OF THESE HOUSEHOLDS D I D  OWN A TRUCK, I N  FACT, IOI% 
OF THE TRUCK-OWNING HOUSEHOLDS DID NOT OWN AN AUTOF~OBILE, AT THE OTHER 
EXTREME, OVER A FIFTH OF THE HOUSEHOLDS THAT OWNED A TRUCK ALSO OWNED 2 
OR MORE AUTOMOB1 LES I 

Auto Ownership Charac t e r i s t i c s  of Households 
Owning Trucks, 1970 

~ 

Number of autos  owned, by percent  

0 1 2 o r  more Tota l  

Household who own 

Pickups 
Vans 
Jeeps 

13.7 65.9 20.4 100.0 
2.9 62.8 34.3 100.0 
3.9 65.3 30.8 100.0 

A l l  t ruck  ownersa 10.9 66.9 22.2 100.0 

A 1 1 hous eho Ids  17.7 53.6 38.7 100.0 

Note t h a t  some households may own two d i f f e r e n t  kinds 
of  t rucks .  

a 
These show up i n  f i g u r e s  f o r  both types. 

Source: A s tudy,  The Demand €or Automobiles: An 
Analysis,  prepared f o r  t h e  Energy Research 
and Development Administration by J. P .  Leape, 
Harvard Universi ty ,  Cambridge, Mass. , Apr i l  
1977, p. 80. (Original  source: Survey 
Research Center,  Survey of  Consumer Finances, 
Michigan: Universi ty  of Michigan, I n s t i t u t e  
f o r  Soc ia l  Research, 1970). 
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IN 1974, THE PERCENTAGE OF HOUSEHOLDS THAT OWNED TRUCKS VARIED FROM A 
LOW OF ABOUT 10% IN THE NORTHEAST TO A HIGH OF ABOUT 29% IN THE WEST, 
WHILE THE NATIONAL AVERAGE WAS ABOUT 20% PICKUP TRUCK AND TOTAL TRUCK 
OWNERSHIP BY HOUSEHOLDS INCREASES WITH INCOME UP TO THE $15,000 TO $20,000 

$25,000 OWN ABOUT AS MANY PICKUPS AS THE HOUSEHOLDS EARNING $7,m TO 
$10,000~ 

BRACKET AND THEN DECLINES SUCH THAT THE HOUSEHOLDS WITH INCOMES OF OVER 

Percentage Household Truck Ownership i n  
1970 and 1974 

1970 1974 % change 

Region: 

Northeast  
North Central 
South 
West 

Income : 

Under $3,000 
4,000 - 4,999 
5,000 - 7,499 
7,500 - 9,999 

10,000 - 14,999 
15,000 - 19,999 
20,000 - 24,999 
25,000 and over 

A l l  households 

7.5 9.9 
16.2 19.6 
20.8 23.0 
23.3 28.6 

7.6 8.9 
10.9 12.2 
14.2 16.2 
16.6 19.4 
22.0 25.2 
22.5 27.1 
19.0 24.3 
16.9 20.1 

16.9 20.1 

32 
21 
11 
23 

17 
12 
14 
17 
15 
20 
28 
19 

19 

Source: U.S. Department of Commerce, 
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EEGINNING IN 1975, A GROUP OF QUESTIONS ON TRAVEL TO WORK WERE ADDED AS A 
SUPPLEMENT TO THE CENSUS BUREAU'S ANNUAL HOUSING SURVEY (AHS) I THE TRAVEL 
TO WORK SUPPLEMENT IS INCLUDED FOR THE METROPOLITAN AREA SAMPLE WHICH 

PERIOD, THE DATA PRESENTED BELOW REPRESENT RESULTS OBTAINED FROM THE 

FIRST CYCLE, WHICH SURVEYED 21 OF THE 60 METROPOLITAN AREAS, 

86% OF JOB COMTERS IN THE 21 METROPOLITAN AREAS USE PRIVATE CARS OR 

OR OTHER MEANS,  RE JOB COMMUTERS IN THESE AREAS (18%) ARE CAR-POOLING 

TION COMBINED (EZ), HOWEVER, 68% OF ALL OF THESE WORK COMMUTERS DRIVE 

COMPRISES ABOUT METROPOLITAN AREAS TO BE SURVEYED OVER A THREE-YEAR 

TRUCKS, 12% USE PUBLIC TRANSPORTATION, AND USE MOTORCYCLES, BICYCLES 

BY PRIVATE VEHICLE TODAY THAN ARE RIDING I N  ALL FORMS OF PUBLIC TRANSPORTA- 

ALONE BY PRIVATE VEHICLE, 

Major Mode o f  Transpor ta t ion  t o  Work f o r  2 1  Standard 
Metropolitan S t a t i s t i c a l  Areasa (SMSA's) , 1975 

A l l  workers Median distance 
Mode from home t o  work 

Number Percent ( i n  miles) 

A l l  workers 12,931 
Not working a t  home 12,356 7.5 

Workers using vehicles 11,650 100 8.0 
Auto or  truckb 10,040 86 8.0 

Auto 9,153 79 7.9 
Truck 887 8 8.7 

Drives alone 7,877 68 7.7 
Carpool 2,100 18 9 .1  

Driving others 54 1 5 9.1 
Sharing driving 731 6 12.5 

Riding with someone 829 7 6.6 
Pub1 i c  t ransportat  ionc 1,432 12 8.9 

Bus or  s t r ee t ca r  1,018 9 7.0 

Railroad 224 2 24.4 

Other m e a d  179' 2 3.1f 

Walking only 605 59  0.6e 

Subway or  elevated 177 2 10.1 

% change i n  use, 1970-1975 22 

Bicycle 86' 1 

Working a t  home 2 19 29 
Mode not reported 457 49 6.7 

'This table  i s  based on preliminary data  from the first four months 
(April-July) of the DOT Travel t o  Work Supplement t o  the  Annual 
Housing Survey (AHS) Year I1 SMSA sample. The user is  cautioned tha t  
the figures here a re  f o r  only one-third of the f ina l  sample, may 
contain seasonal biases and have only had simplified weighting 

Includes a small number of workers using auto o r  truck but not 
specifying type of r iding arrangement. 

bprocedures applied. 

CIncludes workers using taxicabs. 
dIncludes workers using motorcycles and a l l  other  means besides those 

l i s t ed .  
eIndicates r e l a t ive  sampling va r i ab i l i t y  of the data; standard e r ro r  

i s  between 5 and 10%. 
SIndicates r e l a t ive  sampling va r i ab i l i t y  of the data; standard e r ro r  

i s  between 10 and 25%. 
gpercent of a l l  workers. 

Final r e su l t s  w i l l  be reported i n  Winter 1977. 

Source: U.S. Department of Commerce, Bureau of t h e  Census, The DOT Travel 
t o  Work Supplement t o  t h e  Annual Housing Survey, Washington, D . C . ,  
November 1976, Tables 1, 2 ,  and 4. 
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DATA FOR 1975 FROM 21 SELECTED METROPOLITAN AREAS SHOW A SURPRISINGLY 
HIGH USAGE OF TRUCKS FOR COMMUTING, PARTICULARLY I N  WESTERN AREAS, 

Use of Trucks i n  Urban Commuting 

Trucks as a percent  of 
a l l  veh ic l e s  used t o  

commute t o  work 

Metropolitan 
a rea  

San Bernardino 
Port  land (Oregon) 
San Antonio 
Colorado Springs 
San Diego 
Kansas Ci ty  
New Orleans 
At lan ta  
Rochester, N . Y .  
San Francisco 
Columbus, Ohio 
Cinc inna t i  
Newport News 
M i  ami 
Spr ing f i e ld ,  Mass. 
Madison 
Phi lade lphia  
Hartford 
M i  1 w auk e e 
Pa t te rson ,  N . J .  
Chicago 
A l l  21  SMSAs 

18 
16 
15 
15 
1 2  
11 
10 
10 
9 
9 
8 
8 
8 
7 
6 
6 
6 
5 
5 
4 
3 
8 

Source: U.S. Department of Commerce, U.S. 
Bureau of t h e  Census, The DOT 
Travel  t o  Work Supplement t o  t h e  
Annual Housing Survey, November 1976. 
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\ 
I OVER THE PAST QUARTER CENTURY, ANNUAL DOMESTIC AUTO SALES HAVE INCREASED 

ABOUT 27%, WHEREAS TRUCK AND BUS SALES HAVE RISEN 122%, 
GROWTH I N  TRUCK SALES I S  DUE TO THE RAPID INCREASE I N  THE SALES OF 

b S T  OF THE 

LIGHT-WEIGHT TRUCKS (UNDER 10,000 POUNDS GROSS VEHICLE WEIGHT) I THE 
MAJORITY OF THESE TRUCKS ARE PURCHASED BY HOUSEHOLDS FOR PERSONAL 

TRANSPORTATION USE, 

Motor Vehicle Factory Sa les  from Domestic Car Manufacturers 
( i n  mi l l ions)  

Light weight t rucks  

6000 l b  & l e s s  of As % 6,000-10,000 lb  oyc:rs 
Passenger Trucks Trucks 6 buses 

and as % of cars  Year ca r s  buses 

1950 6.67 
1955 7.92 
1960 6.67 
1965 9.31 
1966 8.60 
1967 7.44 
1968 8.82 
1969 8.22 
1970 6.55 
1971 8.58 

I 1972 8.82 
1973 9.66 
1974 7.33 
1975 6.71 
1976 8.50 

', / 

1.34 
1.25 
1.19 
1.75 
1.73 
1.54 
1.90 
1.92 
1.69 
2.05 
2.45 
2.98 
2.73 
2.27 
2.98 

20 
16 
18 
19 
20 
21 
22 
23 
26 
24 
28 
31 
37 
34 
34 

1.06 
1.02 

.90 
1.14 
1.12 

.95 
1.20 
1.41 
1.74 
1.54 

.98 
1.25 

11.4 
11.9 
12.1 
12.9 
13.6 
14.5 
14.0 
16.0 
18.0 
21.0 
14.6 
14.7 

.29 

.30 

.29 
-39 
- 4 1  
.40 
.49 
.58 
.76 
* 73 
.96 

1.39 

3.1 
3 .5  
3.9 
4.4 
5.0 
6 . 1  
5.7 
6.6 
7.9 

10.0 
14.3 
16.4 

Sources: Motor Vehicle Manufacturers Associat ion,  Motor Vehicle Facts and 
Figures '76, De t ro i t ,  Michigan, pp. 15 and 16; Motor Vehicle 
Manufacturers Associat ion,  S t a t i s t i c s  Department, Report FS-4, 
Det ro i t ,  Michigan, February 23 ,  1977. 

LIGHT-WEIGHT TRUCK SALES WERE 1% OF AUTO SALES IN 1965, AND ROSE TO 31% 
OF AUTO SALES IN 1976, To THE EXTENT MAT HOUSEHOLDS HAVE SDSTITUTED 

LIGHT-WEIGHT TRUCKS FOR AUTOMOBILES, THEY ARE OFFSETTING SOME OF THE FUEL 

ECONOMY GAINS THAT HAVE BEEN ACHIEVED AS A RESULT OF THE SHIFT FROM LARGE 
TO MIDDLE-SIZED AUTOS OVER THE PAST FIVE YEARS, THIS OFFSEITING FUEL 
PENALTY I S  ACCENTUATED BY THE FACT THAT THE HEAVIER, LESS FUEL-EFFICIENT, 

LIGHT-WEIGHT TRUCKS HAVE BEGUN TO OUTSELL THE M3RE FUEL EFFICIENT 
LIGHT-WEIGHT MODELS, \ 
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SolvE FACTORS IMPACTING ON FUEL EFFICIENCY OF LIGHT-WEIGHT TRUCKS 

AIR POLLUTION CONTROLS -As OF MODEL YEAR 1977, THE SMALL, DOMESTIC, 
LIGHT-WEIGHT TRUCKS (UNDER 6,000 POUNDS) REQUIRED CATALYTIC CONVERTERS 

AND UNLEADED GASOLINE, THE LARGER LIGHT-WEIGHT TRUCKS (6,000 TO 10,000 
POUNDS) DID NOT REQUIRE EITHER, THESE FUEL PENALTIES FOR ME SMALLER 

LIGHT-WEIGHT TRUCKS (SEE P, 231, 
LIGHT-WEIGHT TRUCKS MAY BE INFLUENCING THE TREND TOWARD M E  LARGER 

4-WHEEL DRIVE - LIGHT-WEIGHT TRUCKS WITH 4-WHEEL DRIVE USE MORE FUEL PER 

MILE (ALL OTHER THINGS BEING EQUAL) MAN 2-WHEEL DRIVE TRUCKS, As SEEN 
FROM THE TABLE BELOW, THERE I S  A GROWING TREND TOWARD 4-WHEEL DRIVE I N  

THE LARGER LIGHT-WEIGHT TRUCKS, 

Percent of Light-Weight Trucks with 
4-Wheel Drive 

Under 6,000 l b  6,000 to 10,000 l b  

1974 19 17 

1975 17 27 

1976 17 28 

Source: Motor Vehicle Manufacturers Assocl- 
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I N  1970, ACCORDING TO M E  TABLE BELOW, 39% OF HOUSEHOLDS M A T  OWNED TWO 

CARS (I I El lWO-CAR HOUSEHOLDS) OWNED AT LEAST ONE COMPACT CAR AND MOST 

OF THESE HOUSEHOLDS OWNED A REGULAR-SIZE CAR AS A SECOND CAR, ONLY 6% 
OF TWO-CAR HOUSEHOLDS OWNED TWO COMPACT CARS, STATION WAGONS WERE THE 
LARGEST CAR FOR 20% OF THE TWO-CAR HOUSEHOLDS, 

Vehicle S ize  Combinations of Two-Car Households, 1970 

S i z e  of l a r g e s t  car 

S t a t i o n  Total S i ze  of smallest car 
C omp ac t I n t ermed i a t e Re gu 1 ar wag on 

\ -  Compact 5.8 6 .4  22.3 4.8 39.3 

Intermediate  2.9 11.9 2.9 17 .7  

Regular 20.5 11.4 41.9 

S t  a t i o n  wagon 1.1 1.1 

To ta l  5 .8  9 . 3  64.7 20.2 100.0 

Source: A s tudy,  The Demand f o r  Automobiles: 
t h e  Energy Research and Development Administration by J. P.  Leape, 
Harvard Universi ty ,  Cambridge, Mass., Apr i l  1977, p. 58. 
(Original  source:  
Finances, Michigan: Universi ty  of Michigan, I n s t i t u t e  f o r  
Soc ia l  Research, 1970.) 

An Analysis,  prepared f o r  

Survey Research Center,  Survey of Consumer 

\ 
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Source: A s tudy,  The Demand f o r  
t h e  Energy Research and 
Leape, Harvard Universi ty ,  
p .  169. (Original  source: 
Consumer Finances, Universi ty  
Research, 1970.) 

1 ACCORDING TO SURVEY ANALYSIS FOR ERDA USING 1970 HOUSEHOLD 
AUTOMOBILE OWNERSHIP OF TWO-CAR HOUSEHOLDS 
OWN EITHER A THEIR LARGER AUTOMOBILE, 

A MODEL OF THE SECOND 

Automobiles: An Analysis,  prepared f o r  
Development Administration by J. P .  

Cambridge, Mass., Apr i l  1977, 
Survey Research Center,  Survey of 

of Michigan, I n s t i t u t e  f o r  Soc ia l  

Choice of Smaller Car for Two-Car Households (%) 

Fore ign  o m e s t i c  I n t e r m e d i a t e  Regular  High-pr iced  
compact f ompact r egu 1 a r  

Nominal householdsa 16 .3  

If t h e s e  households  d i d  n o t  
l i v e  i n  s i n g l e  f a m i l y  
homes 23 .2  

If t h e s e  households  l i v e d  15 
miles from t h e  c e n t e r  of 
t h e  c i t y  21.2 

I f  t h e s e  households  earned 

If  t h e  head of  t h e s e  

$20,000 p e r  y e a r  18.2 

households  d i d  n o t  have 
a B . A .  d e g r e e  13.9 

30.0 18.9 34.0 0 .7  

54 .3  13 .5  6 .4  2 . 5  

32.3 18 .8  20.9 0.9 

27.6 17.4 35.3 1 . 4  

20.0 19.7 42.5 3.9 
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THIS SAME MODEL INDICATED THAT ONLY 66Z OF HOUSEHOLDS LIVING IN A SINGLE 

DRIVERS, OWNED pwo AUTWBILES, HOWEVER, THIS PERCENTAGE INCREASED TO 

72Z IF THE HOUSEHOLD INCOME INCREASED 50% ALSO NOTE BELOW THAT 12% OF 

FAMILY DWELLING I N  THE SUBURBS, EARNING $1o,OOo PER YEAR, WITH TWO ADULT 

THESE NOMINAL HOUSEHOLDS WERE USING TRUCKS FOR THEIR PRIMARY MEANS OF 

TRANSPORTATION, 

Dis t r ibu t ion  of  Automobile Ownership (%) 

Three o r  
mor e None One Two 

Nominal household' 
~~ ~ 

4.0 23.0 66.4 6.6 
If these  households l i ved  i n  

t h e  Cent ra l  C i ty  of a l a rge  
l a r g e  metropol i tan a rea  15.4 27.6 53.1 3 .8  

50% l a r g e r  income 
If these  households had a 

($15,000 per  year) 1.8 18.7 71.8 7.7 

If these  households d id  no t  
l i v e  i n  a s i n g l e  family 
house 10.6 43.7 39.7 4.8 

If a t h i r d  a d u l t  d r i v e r  

If  t h e s e  households owned 

joined t h e s e  households 1 . 2  10.0 69.8 19.0 

a t ruck  11.8 43.7 39.7 4.8 

a Two adu l t  d r i v e r s ,  income equals $10,000, l i v e  i n  s ing le -  
family dwelling i n  t h e  suburbs. 

Source: A s tudy,  The Demand f o r  Automobiles: An Analysis ,  
prepared f o r  t h e  Energy Research and Development 
Administration by J. P .  Leape, Harvard Univers i ty ,  
Cambridge, Mass., Apr i l  1977, p. 162. (Original  
source:  Survey Research Center,  Survey of 
Consumer Finances, Universi ty  of  Michigan, 
I n s t i t u t e  f o r  Soc ia l  Research, 1970.) 



GENERALLY, A HOUSMOLD IS MORE LIKELY TO PURCHASE A NEW CAR RATHER THAN A USED CAR AS THE HOUSEHOLD 

NOTE IN THE TABLE BELOW THAT ONLY 1 IN 10 CARS IS BOUGHT USED BY A HOUSEHOLD EARNING OVER $15,000 (IN 
1970L WIM THE HEAD BETWEEN THE AGES OF 55 AND 64, AND WITH ONE CAR, CONVERSELY, ONLY 1 IN 10 CARS 
IS BOUGHT NEW BY A HOUSEHOLD WITH LESS MAN $5,000 INCOME AND THE HEAD BETWEEN THE AGES OF 25 AND 34, 

INCOME INCREASES, THE AGE OF THE HOUSEHOLD HEAD INCREASES, AND I F  THE HOUSEHOLD HAS ONLY ONE CAR, 

Percent of  Cars Purchased New, by Age of Household Head, 
Income and Number of  Cars Owned 

Age of head of household 

24 25-34 3 5 4 4  4 5 4 4  55-64 65+ A l l  ages 

No. of au tos  
owned Income 

up t o  $5,000 1 
2 

$ 5 4  10,000 1 

$10-$15,000 1 

$15, ooo+ 1 

2 

2 

2 

A l l  incomes 

Average age 
of v e h i c l e  

26.6 11.5 

30.1 40.0 
30.6 29.2 

60.6 
34.5 43.8 

54.8 
49.4 

33.9 44.3 

4.87 4.99 

11.5 33.3 35.3 49.1 34.3 
36.0 

29.9 36.5 65.2 76.6 49.6 
28.2 29.0 29.4 65.5 32 .2  

51.8 59.4 77.1 85.7 72.7 
44.1 51.1 41.3 72.7 46.6 

69.6 78.4 90.9 88.9 74.1 
51.5 56.2 63.5 75.0 55.7 

44.1 49.9 54.7 63.8 48.4 

5.28 5.01 5.34 5.82 5.19 

Source: A s tudy,  The Demand f o r  Automobiles: An Analysis ,  prepared f o r  t h e  Energy 
Research and Development Adminis t ra t ion by J .  P .  Leape, Harvard Univers i ty ,  
Cambridge, Mass., Apr i l  1977, p. 107. (Or ig ina l  source:  Federal  Highway 
Administration, The Nationwide Personal  Transpor ta t ion  Study, Reports No. 1-11, 
Washington : 19 7 2-19 74. ) 

Ln 
P 
I 
N 
03 
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ACCORDING TO DATA COMPILED BY THE UISl TRAVEL DATA CENTER, LONG DISTANCE 
TRIPS (LE, GREATER THAN 100 MILES) WERE SHORTER IN TERMS OF THE MILES PER 

TRIP AND HAD A HIGHER LOAD FACTOR ( I I E I PERSONS PER TRIP) IN 1974 THAN IN 

SURPASSING THE El72 AVERAGE BY 4% AND AIR TRAVEL INCREASING BY E, THIS 
DECLINE IN TRAVEL ACTIVITY BETWEEN 1972 AND 1974 AND THE CORRESPONDING 

INCREASE FROM 1974 TO I975 YAY REFLECT A TRAVEL RESPONSE TO THE 1973 OIL 

B72, I N  1975, HOWEVER, THIS TREND WAS REVERSED WITH THE MILES PER TRIP 

EMBARGO AND I T S  SUBSEQUENT LIFTING I N  19741 THE TABLE BELOW PROVIDES THE 
CHARACTERISTICS OF THE TRIPS DURING THIS PERIOD BY MODE AND REGION, 

Average C h a r a c t e r i s t i c s  of Travel Involving 
100 Miles o r  More: 1972, 1974, and 197Sa 

1972 

A l l  t r a v e l  

Persons pe r  t r i p  
Miles pe r  t r i p  
Nights  pe r  t r i p  

Auto/truck t r a v e l  

Persons pe r  t r i p  
Miles pe r  t r i p  
Nights pe r  t r i p  

A i r  t r a v e l  

Persons pe r  t r i p  
Miles pe r  t r i p  
Nights pe r  t r i p  

1.94 

3.88 
. 806 

2 . 1 1  
657 
3.24 

1.29 
1891 
7.57 

1974 1975 

2 . 1 1  2.01 
791 820 
4.06 3.97 

2.32 2.16 
650 678 
3.63 3.50 

1.36 1.36 
1878 2182 
6.53 7.60 

C h a r a c t e r i s t i c s  of Average Tr ig  by Region o f  Des t ina t ion :  
1972, 1974, and 1975“ 

Region of d e s t i n a t i o n  b 

New England 

Eas t e rn  Gateway 
G .  Washington County 

South 

Great Lakes County 

Mountain West 

F r o n t i e r  West 

Far West 

Outside U.S. 

Persons pe r  t r i p  Miles pe r  t r i p  Nights pe r  t r i p  

1972 1974 1975 

2.0 2 . 2  2 . 1  

1 .8  2.4 2.0 

1 .9  2.0 2.0 

1 .9  2.0 2.0 

2.0 2.3 2.1 

2.0 2.2 2 . 1  

2 . 1  2.0 2.0 

1.9 2 .1 1 .8  

1.8 2.0 1 .9  

1972 1974 1975 1972 1974 1975 

674 

724 

645 

974 

628 

1006 

801 

1160 

NA 

686 707 

592 680 

593 681 

959 985 

662 660 

976 1055 

819 737 
1138 1260 

NA NA 

3.9 4.2 3 . 8  

3.5 6.2 3.9 

3.2 3.7 3.1 

4.4 4.3 4.4 

3.0 3 .2  3.2 

4.1 4.0 4.2 

3.1 3.2 3.8 

3.8 4.0 4.4 

11.5 7 . 8  7.9 

NA - Not a v a i l a b l e .  

aA “ t r i p ”  is de f ined  as t r a v e l  t o  a p l a c e  100 miles  o r  more aw;jy from home and r e t u r n ,  
whether o r  no t  an overnight  s t a y  is  involved.  
household t r a v e l  t oge the r ,  a t r i p  i s  recorded.  

Every t ime one o r  more members of a 

’See map on page 108 f o r  r eg iona l  boundaries.  

Source: U.S. Travel Data Center,  1975 National Travel Survey: Fu l l  Year 
Report, Washington, D . C . ,  1976, pp. 3 ,  8, 9 ,  and 18. 



S4-30 

THE DISTRIBUTION OF PERSON TRIPS BY REGION OF ORIGIN AND DESTINATION REFLECTS 
THAT THE GREAT IAKES COUNTRY IS THE MOST TRAVEL- INTENSIVE REGION IN THE U ,S I 

THE FRONTIER WEST REGION EXPERIENCED THE GREATEST INCREASE IN POPULARITY AS 
A DESTINATION OVER 1974, FOLLOWED BY THE SOUTH AND THE Idmi ENGLAND REGIONS, 
RESPECTIVELY, THE EASTERN GATEWAY, FAR WEST, AND M~UNTAIN WEST REGIONS 

f,, 

‘ X L  ’ 

REGISTERED THE GREATEST DECLINES I N  POPULARITY AS DESTINATIONS, 

Dis t r ibu t ion  of a l l  Person-Trips by Regiona of Origin and 
Region of Dest inat ion,  1975, 1974 and 1972 

\ 

Region of Origin Region of Des t i n a t  ion  

1975 1974 1972 1975 1974 1972 

New England 

Eastern Gateway 

G .  Washington 
Country 

South 

Great Lakes 
Country 

Mountain West 

F ron t i e r  West 

Far West 

Outside U.S. 

5.0% 

8.0 

11.0 

18.2 

24.9 

3.7 

15.9 

13.3 

NA 

4.3% 

9.9 

1 2 . 1  

14.3 

23.3 

6.3 

13.5 

16.3 

NA 

5.6% 

8.2 

10.0 

16.3 

24.7 

4.7 

14.8 

15.7 

NA 

5.3% 4.4% 5.5% 

5.9 7.4 5.5 

10.2 11.0 9 .4  

20.4 16.9 19.2 

21.3 21.0 20.5 

4.6 6.2 4.9 
16.0 13.1 14.6 

12.8 16.0 15.6 

3.7 4.0 4.0 

a See map on page 108 f o r  reg iona l  boundaries. 

Source: U.S. Travel Data Center,  1975 National Travel Survey: 
F u l l  Year Report ,  Washington, D . C . ,  1976, P. 17. 
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I 
/ 

\ FIFTY-SEVEN PERCENT OF ALL TRIPS FROM PLACE OF RESIDENCE TO PLACE OF 

SURVEY: 1974 I THIS PROPORTION DROPS TO 48% WITHIN THE NON-CENTRAL CITY 
PART OF THE SEA, WITH 38,% OF THE TRIPS BEING 10 TO 29 MILES, CONVERSELY, 

EMPLOYMENT IN THE UmSt ARE 9 MILES OR LESS ACCORDING TO THE ANNUAL Hou SING 

COMMUTING DISTANCE WITHIN CENTRAL CIT IES I S  GENERALLY LOWER WITH @,9% OF 

THE TRIPS BEING 9 MILES OR LESS, OUTSIDE s!%AS, 48,4% OF HOME-TO-WORK 

TRIPS ARE 4 MILES OR LESS, THE TABLE BELOW PROVIDES HOME-TO-WORK TRIP 

DISTANCES AND TRAVEL TIMES FOR EACH OF THESE CATEGORIES, 

C h a r a c t e r i s t i c s  of Home-to-Work Tr ips  Taken 
by Household Heads," 1974 

(percentage of occupied housing u n i t s )  

Ins ide  SMSA 
Outside 

Total I n  c e n t r a l  Not i n  SMSA Total 

c i t i e s  cent ra l  c i t i e s  

Total occupied housing u n i t s  

Distance from home t o  work 

Owner and r e n t e r  occupied 

Less than 1 mile 
1 t o  4 miles 
5 t o  9 miles 
10 t o  29 miles 
30 t o  49 miles 
50 miles or  more 
Otherb 

Travel time from home t o  work 

Owner and ren ter  occupied 

Less than 15 minutes 
15 t o  29 minutes 
30 t o  44 minutes 
45 t o  59 minutes 
1 hour t o  1 hour and 29 minutes 
1 hou 30 minutes o r  more 

Median t r a v e l  time 
Other F 

50,639 35,470 15,377 20,093 15,168 

100.0 100.0 100.0 

13.4 9.0 9.5 
23.1 22.3 28.2 
20.5 23.2 25.2 
30.2 34.0 28.2 

5 .1  4.5 2.4 
1.9 1 . 2  0.9 
5.8 5.8 5.6 

100.0 

38.4 
29.8 
15.5 
5.8 
3.8 
1 . 2  
5.5 

19 

100.0 

32.3 
33.6 
17.6 
6.3 
3.9 
0.9 
5.4 

21  

100.0 

33.7 
34.8 
16.3 
5.5 
3.8 
0.9 
5.0 

20 

100.0 

8.5 
17.9 
21.6 
38.5 

6.1 
1 .5  
5.9 

100.0 

31.1 
32 .6  
18.6 
6.9 
4.1 
1.0 
5.7 

21  

100.0 

23.6 
24.8 
14.4 
21.3 
6.5 
3.4 
6.0 

100.0 

52.7 
20.9 
10.6 
4.5 
3.6 
1.9 
5.8 

15 

a Limited t o  heads who reported having a job t h e  week p r i o r  t o  enumeration. 

includes no f ixed place of work o r  not reported categories .  

Source: U.S. Department of Commerce and U.S. Department of Housing and 
Urban Development, Annual Housing Survey: 1974, United S t a t e s  
and Regions, Part A - General Housing C h a r a c t e r i s t i c s ,  
Washington, D . C . ,  August 1976, p. 6. 
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- ,’ THE NUMBER OF MILES TRAVELED BY THE AVERAGE RECREATIONAL VEHICLE IN l974 

VERY CLOSE TO THE MILES DRIVEN BY THE AVERAGE AUTWBILE) TO A LOW OF 
VARIED FROM A HIGH OF 11,500 MILES FOR A VAN CONVERSION (THIS VALUE I S  

ONLY 2,150 MILES FOR A CAMPING TRAILER, 

Average Miles Traveled Per 
Recreat ional  Vehicle, 1974 

Van conversion 11,500 
Mini-Motorhome 7,600 
Mot orhome 6,900 
Truck Camper 4,650 
5 th  Wheel 3,150 
Travel T r a i l e r  2,400 
Camping T r a i l e r  2,150 

THE NON-M~TORIZED RECREATIONAL VEHICLES REQUIR~ A MOTOR VEHICLE TO TOW 
 THEM^ THE AUTOMOBILE IS USED IN LESS THAN HALF THE CASES FOR WING 
TRAVEL TRAILERS AND CAMPING TRAILERS, 

\ I  

Method of Towing Non-Motorized Recreat ional  Vehicles 
(percent) 

Travel Camping 5th Truck 
t r a i l e r  t r a i l e r  wheel camper 

Aut omob i l e  43 47 
S t a t i o n  Wagon o r  Van 23 41  
Pickup or Other Truck 23 5 93 90 
Other/No Answer 11 7 7 10 
Tota l  100 100 100 100 

Source: Indiana S t a t e  Universi ty ,  Bureau of Business 
Research, 1974 Recreat ional  Vehicle Consumer 
Study, R e c m t  ion ,  
Chant i l ly ,  Va., 1974. 
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I 

’\., ,:’ EXCEPT FOR ESTABLISHED TYPES OF ELECTRIC VEHICLES - FORKLIFTS AND GOLF 
CARS - PRODUCTION, WHEN RELATED TO SHARE-OF-MARKET, IS EXPECTED TO REMAIN 

LOW DURING 1977, 
THE FIGURES BELOW ARE ONLY ESTIMATES - BASED ON RESPONSES FROM PWY ELECTRIC 
VU-1 I CLE AND COMPONENTS MANUFACTURERS 1 

1 N THE u I s I , CONVERSIONS TO ELECTRIC AUTOMOB I LES PRESENTLY EXCEED AUTO- 
MOBILES BUILT ORIGINALLY AS ELECTRICSI 

Estimated E l e c t r i c  Vehicle Production, 1977 

United 
Australia Canada France Germany I t a l y  Japan Sweden Kingdom USA 

Burden car r ie rs  - (except fork l i f t s )  in-  
plant ,  both r iding E walking types 

Bikes - a l l  types having battery power, 
2 6 3 wheels 

Boats - a l l  s izes ,  battery-driven 

Buses - on-the-road, 10 or more passengers 

Forkl i f ts  - l e s s  than 6,000 lbs .  capacity 

Forklifts - 6,000 lbs .  o r  more capacity 

Golf cars - a l l  types 

Passenger cars  - on-the-road, more than 
1,000 lbs .  curb weight (with ba t te r ies )  

Passenger cars  - a l l  types, (including 
conversions) made by individuals fo r  
own use 

Personnel car r ie rs  - in-plant type, 1 or 
more persons (not golf cars) 

Truck and/or vans - on-the-road, a l l  body 
s tyles ,  l e s s  than 1,000 lb. load capacity 
(including driver) 

Trucks and/or vans - on-the-road, a l l  body 
s ty les ,  1,000 lbs .  or more load capacity 
(including driver) 

Traction ba t te r ies  - including industr ia l ,  
golf car ,  others 

NA 

NA 

NA 

NA 

NA 

NA 

120 

NA 

50 

NA 

NA 

NA 

NA 

900 

180 

NA 

NA 

300 

40 

600 

40 

50 

440 

NA 

NA 

6,000 

300 

500 

NA 

40 

NA 

NA 

NA 

120 

60 

100 

240 

80 

18,000 

100 

2,400 

NA 

20 

5,000 

1,000 

200 

NA 

NA 

120 

50 

20 

22,000 

400 

120 

NA 

NA 

1,400 

400 

100 

300 

70 

100 

30 

NA 

14,000 

1,800 

140 

NA 

25 

8,000 

1,500 

400 

60 

NA 

60 

50 

20 

32,000 

450 

550 

NA 

NA 

1,800 

300 

NA 

10 

40 

200 

NA 

10 

NA 

1,800 4,800 

110 600 

10 100 

20 40 

9,200 17,000 

1,000 4,200 

NA 22,000 

200 400 

100 1,100 

180 2,200 

260 600 

1,600 40 

54,000 84,000 

NA - Not available. 

Source: E l e c t r i c  Vehicle News, Vol. 6 ,  No. 2 ,  Westport, Conn., May 1977. 
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1975 Major I n t e r c i t y  Bus Routes. 

Source: U.S. Department of  Transportat ion,  Office o f  t h e  Secre ta ry ,  National Transpor ta t ion  Trends 
and Choices ( t o  t h e  Year ZOOO), Washington, D.C., January 12 ,  1977, p. 142. 
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Water 



THE OCM SHIPPING SECTOR (LE, FOREIGN TRADE) CONSUMED 80% OF THE ESTIMATED 

ACCORDING TO A RECENT STUDY CONDUCTED UNDER AN ERDA CONTRACT (SEE TABLE 
BELOW) I 

2,95 QUADS OF ENERGY USED BY THE MARINE TRANSPORTATION INDUSTRY I N  1974, 

Product iv i ty  and Energy Consumption Summary of  t h e  
Marine Transportat ion Industry,  1974 

Tons of Energy Percent of 
TYPe Of marine ,“,“;5,’: cargo moved consumed total  energy transportation (millions)a (quads) consumed 

80.0 
1.8 
3.0 
4.0 

Ocean 4,774 654.9 2.360 
Great Lakes 692 175.3 0.052 
Inland waterways 2,404 535.8 0.089 
Coastal 1,934 213.0 0.112 
Offshore 62q 0.064 2.2 

Fishing and misc. 90,300 0.032 0.8 

Total 7,500,740 1,579 2.950 100.0 

0.241 8.2 Pleasure craft 7,400,000 

‘Measured i n  long tons. 
Source: Booe, Allen and Hamilton Inc., Energy Use i n  the Marine 

Transportation Industry -Task I - Industry Summary, Energy 
Research and Development Administration, Division of 
Transportation Energy Conservation, Washington, D . C . ,  
January 11, 1977, p. 1-5. (Draft). 

CURRENTLY ONLY ABOUT 19% OF THE ENERGY CONSUMED FOR FOREIGN SHIPPING IS 

ACTUALLY PURCHASED IN THE U ,S I ; 81% IS PURCHASED ABROAD, OVER 90% OF THE 

BUT ENGAGING IN U,S, COMMERCE (SEE TABLE BEL& C~NVENTIONAL ESTIMATES 

TOTAL ENERGY CONSUMED I S  USED BY VESSELS REGISTERED UNDER FOREIGN FLAGS 

OF ENERGY USE BY THE MARINE SECTOR OF THE u,sl HAVE NOT TAKEN THESE FACTS 

INTO ACCOUNT, 
Point  of Purchase of Marine Fuel 

( i n  quads) 
~ 

Point of purchase 

U.S. Overs eas‘ Total 

Quads Percentage Quads Percentage Quads Percentage 

Trade 

.37 63 .22 37 .59 100 

19 1.92 81 2.36 100 
.09 43 .12  57 .21 100 

16 1.80 84 2.15 100 
.81 27 2.14 73 2.95 100 

Domestic 
Foreignb .44 
u.S. f lag 
Foreign flag .35 

Total 

‘Also includes fuels unaccounted for. 

bTrade conducted by the ocean shipping sector. 

Source: Booz, Allen and Hamilton Inc., Energy Use i n  the Marine Transpor- 
tation Industry - Task - Industry Summar , Energy Research and 
-ransportation Energy - 
Conservation, Washington, D.C. ,  January 11, 1977, p. 1-10. (Draft). 
(Original source: 
Census, Bunker Fuels. ) 

U.S. Department of Commerce, Bureau of the 

A CHANGE I N  THE BUYING PAl lERN INDICATED ABOVE COULD SIGNIFICANTLY INFLUENCE 
TOTAL U S ,  ENERGY DEMAND AND CONSUMPTION, FOR  EXAMPLE^ ALL ALASKAN OIL MUST 

BE TRANSPORTED ON U,S, SHIPS, THERE FORE^ IT IS EXPECTED THAT DOMESTIC ENERGY 
USE WILL INCREASE, ALSO, IF THESE U,S, SHIPS “FUEL UP” (BUNKER) AT U,S, 
PORTS, M E  TOTAL ENERGY USE I N  THE urns, W I L L  INCREASE, 
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Pipe 1 ine 
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Note: 
771 (va lue  f o r  1990) 
478 (value for  1975) 

Source: 

P ipe l ine  Transfers of  Petroleum Products,  
(thousand b a r r e l s  p e r  day) 

1975 and 1990. 

U.S. Department o f  Transuor ta t ion .  Office of t h e  Sec re t a ry .  Nat ional  T ransnor t a t ion  

cn 
P 
I 
w 
Q 

. . ~ -~ ...- . ~ - .  _--.. , a  

Trends Hnd Choices ( t o  t i e  Year ZOOO), Washington, D . C . ,  January 1 2 ,  1 9 7 7 , ' ~ .  298. 



Pipe l ine  Transfers  of Natural  and Syn the t i c  Gas, 1975 and 1990. 
( b i l l i o n  s tandard cu. f t .  per  year)  

Source: U.S.  Department of Transpor ta t ion ,  Office of t h e  Sec re t a ry ,  Nat ional  Transpor ta t ion  
Trends and Choices ( t o  t h e  Year 20001, Washington, D.C . ,  January 1 2 ,  1977, p. 294. 
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Sect ion 1 . 7  

Non-Motorized Vehicles 



THE NUMBER OF BICYCLES IN USE AND THE ESTIMATED NUMBER OF USERS FOR THE 

PAST FIFTEEN YEARS ARE INDICATED BELOW, THE TOTAL NUMBER OF BICYCLES 

ALTHOUGH FEWER BICYCLES WERE MANUFACTURED IN 1975 (DUE MAINLY TO INVENTORY 
REDUCTIONS AWNG WHOLESALERS AND RETAILERS), THE NUMBER OF BICYCLES IN 

NEARLY DOUBLED FROM 1960 TO u68 AND PEAKED I N  1973 AT fi13 MILLION, 

USE AND THE NUMBER OF USERS I S  AT AN ALL-TIME HIGH, 

U.S. Manufactured and Imported Bicycles 
(mi l l ions  per  year) 

Domestic To ta l  Bikes Estimated 
year shipments Imports U.S. and imported i n  usea usersa  

~~ 

1960 
1965 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

2.6 
4.6 
6.0 
5 .1  
5.0 
6.6 
8 .8  

10.1 
10.1 

5.6 

1.1 
1.0 
1.5 
2.0 
1.9 
2.3 
5.1 
5.2 
4.0 
1.7 

3.8 
5.7 
7.5 
7.1 
6.9 
8.9 

13.9 
15.3 
14.1 
7.3 

23.5 
32.9 
42.3 
47.7 
50.0 
53.1 
61.2 
70.0+ 
75.0+ 
75.0+ 

35.2 
49.3 
63.4 
71.5 
75.3 
79.6 
91.9 

100. o+ 
100. o+ 
100. o+ 

aBikes-in-use estimate is  based on an estimated b ike  "l ife" mul t i -  
p l i e d  by a u n i t  sales f a c t o r .  
s i t u a t i o n s  are ca l cu la t ed  i n t o  t h e  "Estimated users" est imates .  

Rentals and o ther  multiple-use 

Source: W .  F. Gay, U.S.  Department of Transpor ta t ion ,  Transporta- 
t i o n  Systems Center ,  Summarv of National TransDortation 
Stat is t ics . ,  Cambridge, Mass., June 1976, p. 108. (Or ig ina l  
source: 
Inc . ,  Washington, D.C.) 

Bicycle Manufacturers Associat ion of America, 
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Chapter 2 

Energy Charac te r i s t i c s  



Section 2.1 
Energy Consumption 



, INCREASING U S ,  DEPENDENCE ON FOREIGN OIL IS POINTED OUT DRAMATICALLY IN 
1 

M E  FIGURES BELOW WHICH INDICATE uls, PETROLEUM PRODUCTION AS A PERCENT 
OF CONSUMPTION, 

U.S. Petroleum Production as Percent of Consumption. 

U.S. Petroleum Production and Consumption 
( b i l l i o n s  of b a r r e l s  of o i l )  

Product i ona Consumption % production 
of consumption 

1960 2.92 3.66 79.8 
1963 3.15 4.00 78.7 
1965 3.29 4.22 78.0 
1968 3.88 4.93 78.7 
1970 4.12 5.37 76.7 
1971 4.07 5.57 73.1 
1972 4.09 6.01 68.1 
1973 4.00 6.32 63.3 
19 74 3.85 6.15 62.6 
1975 3.70 6.95 62.2 
1976 3.56 6.35 56.1 

a Includes crude o i l  petroleum, condensate, and 
n a t u r a l  gas l i qu ids .  

Sources: H. Enzer, W .  Dupree, and S. Miller, U.S. Department of t h e  
I n t e r i o r ,  Energy Perspect ives:  A Presenta t ion  of Major Energy 
Related Data, Washington, D . C . ,  February 1975; U.S. Department 
of t h e  I n t e r i o r ,  Bureau of Mines, Annual U.S. Energy Use Up 
i n  1976 (News Release) ,  Washington, D . C . ,  March 14, 1977. 
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\ IN El76 TRANSPORTATION ACCOUNTED FOR APPROXIPNTELY 26% OF THE GROSS 
NATIONAL ENERGY CONSUMPTION AND ALMOST 54% OF THE PETROLEUM CONSUMED, 

1 I I I 1 I v 

ENERGY CONSUMPTIOK BY TRANSPORTATION 

60 

I PERCENT TOTAL PETROLEUM USED FOR TRANSPORTATION 

20 =/ PERCENT U . S . ENERGY USED FOR TRANSPORTATION 

Sources: W .  F. Gay, U.S. Department of Transportat ion,  Transportat ion 
Systems Center,  Energy S t a t i s t i c s ,  Cambridge, Mass., August 
1976. D. 108; U.S. Department of t h e  I n t e r i o r ,  Bureau of t h e  

\ i  

J 

Mines,*Annual U.S. Energy Use Up i n  1976 (News Release) ,  
Washington, D . C . ,  March 14,  1977. 
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U- 

Petroleum Consumption by Sec tor  

Petroleuma Consumption by Sec to r ,  1950 through 1976 
( t r i l l i o n  Btu) 

Total 
of total generation Other input 

Transportation Household and commercial Industrial 
Year Transportationb as percent 

Fuel use Total Fuel use No:$1 Total us e 

1950 
1960 
1970 
1971 
1972 
1973 
1974 
1975 
1976e 

2,603 435 
4,189 734 
5,371 1,082 
5,331 1,108 
5,531 1,137 
5,425 1,264 
4,896 1,165 
4,688 1,141 

3,038 2,213 
4,923 2,674 
6,453 3,252 
6,439 3,196 
6,668 3,553 
6,689 3,819 
6,061 3,690 
5,747 3,521 
6,333 

453 2,666 
1,008 3,682 
2,015 5,267 
1,898 5,094 
2,135 5,668 
2,240 6,059 
2,217 5,907 
2,114 5,544 

6,166 

6,785 
10,372 
15,592 
16,286 
17,264 
18,164 
17,720 
17,933 
18.733 

50.3 
51.7 
52.7 
53.3 
52.4 
52.1 
53.0 
54.8 
53.6 

662 
564 

2,087 
2,543 
3,114 
3,656 
3,480 
3,239 
3,479 

337 
526 
215 
207 
233 
283 
246 
278 
227 

13,488 
20,067 
29,614 
30,570 
32,966 
34,851 
33,414 
32,742 
34,938 

eEstimate. 

'Petroleum products refined and processed from crude oil, including still gas, liquefied refinery gas and natural gas liquids. 

bIncludes bunders and military transportation. 

Sources: W. F. Gay, U.S. Department of Transpor ta t ion ,  Transportat ion 
Systems Center,  Energy S t a t i s t i c s ,  Cambridge, Mass., August 
1976, p. 108; U.S. Department of t h e  I n t e r i o r ,  Bureau of t h e  
Mines, Annual U.S. Energy Use Up i n  1976 (News Release) ,  
Washington, D . C . ,  March 14, 1977. 
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i -' THE DATA ANALYSIS BRANCH (DAB) OF TECERDA HAS THE RESPONSIBILITY FOR 
PROVIDING BASELINE (BEFORE EROA CONSERVATION) TRANSPORTATION ENERGY 

PROJECTIONS I THE FOLLOWING TABLE INCWDES THE PROJECTIONS DEVELOPED 
JUDGMENTALLY BY DAB AS OF MAY 1977, SUGGESTED IMPRCVERENTS OR CHANGES 

I N  TMESE PROJECTIONS ARE WELCOMED, 

Basel ine Transportat ion Energy Demands 
(Before ERDA Conservation Program) 

1975 1985 2000 
~ 

Background information 
Population (Ser ies  11, mi l l ions)  213.5 234.1 
GNP (75 $, b i l l i o n s )  1514.2 2137.3 
Disposable income pe r  c a p i t a  (75 $) 5062 6694 

Automobile (VMT) 1020 1393 
Personal t ruck  (VMT) 94 156 
Other t ruck  (TMT) 60 0 865 
Bus (PMT) 51 83 
Rail (TMT) 950 1273 
Marine (TMT) 6 15 1126 

A i r  (PMT) 159 309 
Transpor ta t ion  energy (quads) 18.65 20.03 

Automobile (27.5 mpg assumed) 9.44 7.91 
Personal t ruck  1.04 1.25 
Other t ruck  2.97 3.80 
Bus 0.09 0.13 
Rai 1 0.50 0.67 
Marine 0.64 1.15 
Pipe 1 i n e  1.26 1.28 
A i r  1.42 2.50 
Misc (general  av ia t ion ,  mi l i t a ry )  1.29 1.34 

Transpor ta t ion  demand ( b i l l i o n s )  

P ipe l ine  (TMT) 7 63 775 

262.5 
3298.8 
9902 

1933 
241 

1507 
146 

1900 
1536 
80 5 
5 50 

26.38 
8.80 
1.58 
6.04 
0.22 
1.00 
1.50 
1.33 
4.40 
1.51 

Sources:  Data Analysis Branch, TEC, ERDA judgments based on -Auto 
f o r e c a s t :  Jack Faucett Associates  Inc . ,  Fuel Economy 
P o l i c i e s  and Their  Effects on Automobile Ownership, Use, 
and Fuel Consumption, Federal  Energy Administration, 
Washington, D . C . ,  August 1976. Truck f o r e c a s t :  Jack 
Faucet t  Associates  Inc . ,  Trucking Ac t iv i ty  and Fuel 
Consumption, 1973, 1980, 1985, and 1990, Federal  Energy 
Administration, Washington, D . C . ,  J u l y  1976. 
forecast: Ultrasystems Inc. ,  Examination of t h e  Costs ,  
Benefi ts  and Energy Conservation Aspects of t h e  NASA 
Aircraft Fuel Conservation Technology Program, November 
1975. Other f o r e c a s t s  : I n t e r n a t i o n a l  Research and 

A i r  

Technology Inc., TECNET Model Run, March and Apr i l  1977. 
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ACCORDING TO FHWA PRELIMINARY ESTIMATES, U,S, MOTOR-FUEL CONSUMPTION 
EXCEEDED 118 BILLION GAL, IN 1976, THIS REPRESENTS A 5,!3 INCREASE OVER 

1975, NINETY-SEVEN PERCENT OF M I S  TOTAL WAS CONSUMED FOR HIGHWAY USE - 
WHICH REPRESENTED A 5,7% INCREASE OVER 1975, THREE PERCENT OF M E  MOTOR 
FUELS CONSUMED WERE SPECIAL FUELS (DIESEL, BUTANE, EX,) I THE TABLE 
BELOW REFLECTS THE REGIONAL MOTOR FUEL CONSUMPTION CHARACTERISTICS i 

Regional To ta l  and Per Capi ta  Motor-Fuel Use f o r  1976 
~~~ ~~~ ~ ~ 

Tota l  Total  motor-fuel 
Region motor-fuel ~ o p u l a t i o n ~  use per cap i t a  

usea (106 ga l )  ( 1 0 9  (ga 1 /capi ta )  

New England 

Middle At l an t i c  

East North Central  

West North Central  

South At l an t i c  

East South Central  

West South Central  

Mountain 

Pacific 

To ta l  U.S. 

5,745 

15,241 

22,355 
11,003 

19,565 

8,282 

14,218 

6,631 

15,729 

118,769 

1 2 . 2  

37.3 

40.9 

16.8 

34.0 

13.7 

21 .2  

9.8 

28.7 

214.6 

470.9 

408.6 

546.6 

654.9 

575.4 

604.5 

670.7 

676.6 

548.0 

572.9 

aTota l  motor-fuel u se  includes highway and nonhighway. 

bPopulation i s  t h e  r e s iden t  population as of J u l y  1, 1976. 

Sources: U.S. Department of Transportation, Federal Highway 
Administration, Department of Transportation News, 
FHWA 68-76 (November 4, 1976), Washington, D . C . ,  
Table ES-F; U.S. Department of Commerce, Bureau of t h e  
Census, Current Population Reports: Population Estimates 
and Pro jec t ions ,  Se r i e s  P-25, No. 642, Washington, D.C . ,  
December 1976, Table 1. 

THE RATHER SIZABLE RANGE IN PER CAPITA CONSUMPTION (409 GA~CAPITA IN THE 
MID ATLANTIC COMPARED WITH 655 GA~CAPITA IN THE WEST NORTH CENTRAL) MAY 
POSSIBLY BE EXPLAINED BY THE VARIATION I N  COMMUTING DISTANCE, 

, 



Sect ion  2 . 2  

Energy Eff ic iency  



FROM THE 1974 TO 1977 FDDEL YEARS, NEW CAR FUEL ECONOMY HAS INCREASED BY 
34% (FROM U19 TO AN ESTIMATED 18,6 SALES-WEIGHTED MPGL THE GAINS 

REGISTERED BETWEEN 1974 AND 1976 WERE DUE PRIMARILY TO SYSTEM OPTIMIZATION 
(I I E, IMPROVEMENTS IN ENGINE DISPLACEMENT~NERTIA WEIGHT COMBINATIONS) 
FOR 1977, WEIGHT MIX SHIFTS APPEAR TO BE OF PRIMARY  IMPORTANCE^ 

19 . 0 

111 . 0 

13 . O  

10 . 0 

NEW CAR 

IZEET 
FUEL ECONONY 
( c a l e n d a r  y e a r )  

I I I I I I I I I 1 I 

16 1967 19811 1969 1970 1871 1072 lst3 1STw lQW5 1978 1W'? 15 
YEAR 

a 

Average Fuel Economy f o r  Automobile Fleet  and New Cars." 

Based on post-1974 t e s t  procedures.  a 

Sources:  J.  D.  Murre11 e t  a l . ,  Light Duty Automotive Fuel Economy - 
Trends Through 1977, SAE paper 760795, presented a t  t h e  
Automobile Engineering Meeting, Dearborn, Michigan, October 18- 
22 ,  1976; U.S. Department of Transpor ta t ion ,  Federal  Highway 
Administration, Highway S t a t i s t i c s ,  annual. 
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THE WEIGHT OF AN AUTOMOBILE IS AN IMPORTANT FACTOR IN DETERMINING ITS FUEL 
ECONOMY~ THE FIGURE AND TABLE BELOW SHW THE EPA ESTIMATED FUEL ECONOMY 
(IN MILES PER GALLON) BY INERTIA WEIGHT cuss  FOR MODEL YEARS 197-1976, 
THE DIFFERENCE IN FUEL ECONOMY FROM THE LOW AVERAGE MPG TO THE HIGH AVERAGE 
MPG RANGES FROM A 100% TO A 200% INCREASE FOR FlOST OF THE MODEL YEARS, 

AS THE INERTIA WEIGHT INCREASES, THE FUEL ECONOMY DECREASES, 

\. 

Automobile Fuel Economy for Various Weight Classes by Model Year. 

City/Highway Combined Fuel Economy by Model Year and Weight Class 
(miles per  gal lon)  

Inertia Weight Class 

Hodel Year 2000 2250 2500 2750 3000 3500 4000 4500 5000 5500 

‘57-’67 av. 27.8 26.3 23.1 20.7 18.5 16.3 15.2 14.0 13.1 12.7 

1968 23.3 24.7 22.3 23.8 18.8 16.0 14.5 13.6 11.2 10.7 

1969 26.9 24.5 22.7 20.3 18.6 16.0 14.4 13.6 11.0 13.0 

1570 28.2 23.3 21.1 22.3 19.2 16.0 14.5 13.1 12.2 11.9 

1971 27.3 25.8 23.3 22.1 17.8 14.7 14.1 12.9 11.6 13.1 

1972 27.7 26.4 23.6 24.1 17.4 16.0 13.4 12.9 11.6 11.2 

1973 28.7 26.4 23.8 21.1 18.8 16.8 13.0 12.2 11.2 10.4 

1974 31.2 25.7 23.6 22.5 20.6 18.3 13.5 11.8 10.8 9.9 

1975 31.3 28.1 24.5 22.4 21.6 17.6 15.5 14.6 12.8 12.0 

1976 29.3 28.8 26.7 24.6 23.6 1?.2 17.4 15.7 14.6 13.3 

Source: T. C. Austin,  R. B. Michael, and G. R. Service,  Passenger Car 
Fuel Economy Trends Through 1976, Soc ie ty  of  Automotive Engineers 
Paper No. 750957, October 13-17, 1975. 



I N  1977 MODEL AUTOMOBILES THERE I S  ESTIMATED TO BE A 2,6 SALES WEIGHTED MILES PER GALLON (SmPG> 
DIFFERENCE BETWEEN THE HIGHEST AND LOWEST DOMESTIC AUTO PRODUCERS, THERE IS A 1016 Sw1"Iffi DIFFERENCE 

OF THE DOMESTIC AUTOMIBILE PRODUCERS, FORD MADE THE LARGEST SWMPG IMPROVEMENT BETWEEN 1975 AND 1976, 
WHEREAS GENERAL %TORS IS EXPECTED TO MAKE THE LARGEST IMPROVEMENT IN 1977, FOR THE TOTAL NEW CAR FLEET 

BETWEEN THE HIGHEST AND LOWEST FOREIGN PRODUCERS1 

I N  1977, ABOUT EQUAL GAINS ARE EXPECTED TO BE ACHIEVED BY SYSTEM OPTIMIZATION (2,8%> AND BY SHIFTS I N  
THE WEIGHT MIX (2,6x>1 

Fuel Economy Changes by Manufacturer: 1976 and 1977 

Al loca t ion  of f u e l  economy changes, '76--' 77". 

N e w  engine/ Weight 
v e h i c l e  

only s h i f t s  only 

SWMPG 1977a SWMPG 
Changes SWPG Changes System 

1975 1976 
SWMPG SWMPG ,75-,76 

mix 17~i--f77" opt imiza t ion  

American Motors 
Chrys l e r  
Ford 
General Motors 
BMW 
Nissan 
Porsche 
Toyo Kogyo 
Toyota 
vw 
Volvo 
Audi 
Fuj i 
F l e e t  

19.0 18.3 
15.5 16.5 
13.6 17.3 
15.4 16.7 
17.7 18.9 
24.9 26.9 
19.8 20.5 
16.7 21.9 
2 2 . 2  25.0 
27.4 28.3 
19.2 19.4 
24.2 25.2 
26.5 29.7 
15.6 17.6 

-3.7% 
+6.4% 

+ 2 7 . 2 %  
+8.4% 
+6.8% 
+8.0% 
+3.5% 

+31.1% 
+12.6% 

+3.3% 
+1.0% 
+4.1% 

+12.1% 
,t12.8% 

19.2 +4.8% 
16.6 +O .5% 
17 .1  -1.4% 
18.4 +10.4% 
20.4 +8.0% 
27.1 +O .7% 
19.8 -3.4% 
26.1 +19.2% 
28.1 +12.3% 
30.4 +7.3% 
19.9 +2.9% 
25.9 +3.0% 
30.2 +1.5% 
18.6 +5.6% 

4 . 6 %  
+3.3% 
+2; 1% 
+3.2% 
+2.8% 
+ O .  6% 
-8 .8% 
+8.5% 
+4.8% 
+4.5% 
+1.6% 
-2.7% 
+8.4% 
+2.8% 

+2.6% 
4 .1% 
-1 .O% 
+ O .  7% 

0.0% 
-1.1% 
-3.8% 
-1.1% 
+1.6% 
+ O .  3% 

0.0% 
0.0% 

-7.3% 
+o. 2% 

+2.8% 
-2.7% 
-2.5% 
+6.5% 
+5.3% 
+1.2% 
+9.2% 

+11.8% 
+6.0% 
+2.5% 
+l. 4% 
+5.6% 
+O .3% 
+2.6% 

1977 SWMPG va lues  are based upon estimates i n  October 1976 of t h e  sales of var ious  s i z e d  au tos  for each 
company. 

a 

Source: J. D .  Murre11 e t  a l . ,  Light Duty Automotive Fuel Economy -Trends  Through 1977, SAE paper  760795, 
presented a t  t h e  Automobile Engineering Meeting, Dearborn, Michigan, October 1976, p .  8. 
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Chapter 3 

Conservation A 1  t e rna t  i ves  



Sect ion 3.1 

Conservation Measures 



ACCORDING TO A RECENT STUDY BY CHAMPION SPARK PLUG COMPANY, VEHICLE CON- 
DITION HAS A CRITICAL BEARING ON FUEL CONSUMPTION AND EMISSIONS, TUNE-UPS 
WERE SHOWN TO IMPROVE AVERAGE FUEL ECONOMY BY 11,36% AND REDUCE EMISSIONS 
OF CARBON OXIDES (CO) BY AND EMISSIONS OF HYDROCARBONS (HC) BY 55‘5% 

14.45% 

9.27% 

11.36% 

55 65 Variable 
Sneed 

35 
-I---- 

Test Speed in M.P.H. Cycle Idle 35MPH 55MPH 65 MPH 

Percentage of Emissions I provement 8 Fuel Economy Improvement 
After Tune-up .‘ After Tune-up.a’ 

‘Based on 216 cars. 

bReductions cannot be correlated specifically to Federal Certification 
Cycle. 

Source: Champion Spark Plug Company, Tune-up: Its Effects on Fuel 
Economy, Emissions and Performance, Toledo, Ohio, 1977, pp. 4 
and 5. 
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Chapter 4 

Government Impacts 



Section 4.1 

Government Taxes and Expenditures 



THE UIS, HAS THE LOWEST TAX RATE ON GASOLINE OF ANY INDUSTRIAL COUNTRY, 
P~REOVER, MANY COUNTRIES IMPOSE TAXES ON OTHER FUELS, WHEREAS THE U S ,  
DOES NOTI 

Taxes on Fuel as Percent of the Retail Price 

Country Gasoline Heating Heavy fuel Coal 

Italy 
Belgium 
Netherlands 
Spain 
Switzerland 
Sweden 
Germany 
Norway 
Britain 
Turkey 
Ireland 
Aus t r i a 
Luxembourg 
Denmark 
Canada 
New Zealand 
Japan 
United States 

64.4 
62.2/60.1 
59.7/58.6 
58.8/43.0 
57.7 

55.0/52.8 
54.8/51.0 
52.7 
52.7 

51.7/56.1 
50.0/48.4 
48.5/57.4 

46.0 
39.4 

35.8/33.9 
30.8 
20.5 

14.6 
None 
13.4 
20.0 
5.3 

12.7/13 .O 
12.6 
None 
3.5 
41.0 
None 
23.4 

8.5 
None 

None 
None 

10.8/12.1 
None 

11.9/12.5 
8.7 
8.2 

15.1/13.7 
None 
None 
4.5 
16.7 
None 
7.4 

8.5 
None 

None 
None 

None 
None 
7.4 
1.5 
0.2 

None 
None 
None 
None 
None 
7.4 

None 
None 

None 
None 

Source: T. E. Mullaney, "The Administration's Task: Educating the 
Public on Energy," New York Times, May 3, 1977, p .  63. 

S4-63 



Sect ion 4 .2  

Government Regulations 



THE FIGURE BELOW DEPICTS THE GAS TAX AND REBATE SCHEDULE OUTLINED IN 

PRESIDENT CARTER'S ~~ATIONAL ENERGY PLAN, A GRADUATED EXCISE TAX WOULD BE 
IMPOSED ON 1978 MODEL AUTOMOBILES AND LIGHT-DUTY TRUCKS WHOSE FUEL ECONOMY 
FAILS TO MEET THE EXISTING FUEL ECONOMY STANDARDS I GRADUATED REBATES WULD 
BE GIVEN FOR VEHICLES WHOSE FUEL ECONOMY SURPASSES M E  STANDARD, 

10 35 
MILES PER GALLON 

Tax/Rebate Schedule f o r  New Cars. 

Source: Executive Of f i ce  of t h e  President ,  Energy Pol icy and Planning, 
The National Energy Plan, Washington, D . C . ,  Apri l  29, 1977. 
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OTHER ASPECTS OF THE PRESIDENT'S NATIONAL ENERGY PLAN WHICH WILL ASSIST 

THE GOAL OF ACHIEVING A 10% REDUCTION I N  GASOLINE FUEL CONSUMPTION BY M E  

YEAR B85 ARE LISTED BELOW, 

National Energy Plan 

1. 

2.  

3 .  

4. 

5. 

6 .  

7. 

8, 

Vigorous enforcement of t h e  na t iona l  55 mph speed l i m i t  by s t a t e s  
and mun ic ipa l i t i e s ,  
Imposition of a standby gasol ine  t a x  i n  1978 i f  t a r g e t s  f o r  gaso l ine  
consumption are not  met vo lun ta r i ly ,  
Beginning a n a l y t i c  work necessary t o  set mileage s tandards f o r  cars  
manufactured beyond 1980 and promulgation of e f f i c i ency  s tandards 
by t h e  Secre ta ry  of Transportat ion f o r  t rucks  weighing 10,000 pounds 
o r  l e s s ,  
Removal of  10% exc i se  t a x  on i n t e r c i t y  buses t o  encourage expansion 
i n  use  of t h i s  f u e l - e f f i c i e n t  form of t r anspor t a t ion ,  
Increase t a x  on av ia t ion  f u e l  from 7 t o  11 cents  a ga l lon  f o r  general  
av ia t ion  purposes and e l imina te  cur ren t  2 cents  r eba te  f o r  motorboat 
f u e l ,  
Require t h a t  t h e  Federal  government new ca r  f l e e t  exceed t h e  average 
f u e l  economy standard by 2 mpg i n  1978, and by 4 mpg i n  1980 and 
t h e r e a f t e r ,  and i n i t i a t e  a Federal  vanpooling program f o r  Federal  
employees, 
Create  a commission t o  study t h e  na t iona l  energy t r anspor t a t ion  
system, and 
Es tab l i sh  an Off ice  of Small-scale Technologies t o  fund small, 
innovat ive energy research and development p ro jec t s .  

Source: Executive Off ice  of t h e  Pres ident ,  Energy Pol icy and Planning, 
The National Energy Plan, Washington, D.C . ,  Apri l  29, 1977. 
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TRANSFQRTATION EMISSION TOTALS FOR EACH OF THE MAJOR AIR POLLUTA 
PRESENTED BELOW, TRANSPORTATION ACCOUNTS FOR ABOUT HALF o 
TONNAGE OF EMISSIONS, BUT TRANSPORTATION EMISSIONS ACCOUNT 
QUARTER OF THE EMISSIONS WHEN THE DIFFERENT PCLLUTANTS ARE 
A SEVERITY FACTOR I 

1974-1975 A i r  Pol lutants"  

1974 1974 
na t iona l  transportation 
weighted weighted 

1974 1975 

tonnag& tonnage 
(mill ions) (mill ions) 

Pollutant na t iona l  t ranspor t  

co 94.6 73.0 1 94.6 73.0 
HC 30.4 13.4 60 1,824.0 804.0 
NOX 22.5 9.4 78 1,755.0 733.2 
SOX 31.4 0.6 23 722.2 13.8 
Par t icu la tes  19.5 1.0 133 2,593.5 133.0 

Total 198.4 97.4 6,989.3 1,757.0 
Percent 100 49.1 100 25.1 

'Since a i r  qua l i ty  standards for  d i f f e r e n t  po l lu tan ts  have been specified by 
EPA i n  d i f f e r e n t  terms (permissible 1-hour, 8-hour, 24-hour concentrations, 
e tc . )  and s ince  some s t a t e s  employ d i f f e r e n t  standards,  d i f f e r e n t  investiga- 
t o r s  have arrived a t  d i f fe ren t  sever i ty  fac tors ,  using t h e i r  own preferred 
procedures. 
po l lu tan ts  i s  large.  

The spread i n  the  range of sever i ty  fac tors  f o r  some 

'S ta t i s t ica l  Abstract of the  United S ta tes  - 1975. 

Source: U.S. Department of Transportat ion,  Office of t h e  Secre ta ry ,  
Nat ional  Transpor ta t ion  Trends and Choices ( t o  t h e  Yeas 2000) 
Washington, D . C . ,  January 12 ,  1977, p. 28. 

TOTAL EMISSIONS OF THE TRANSPORTATION SECTOR HAVE BEEN DE 
LARGELY DUE TO A NUMBER OF GOVERNMENTAL PROGRAMS, EMISSI 
TO DECLINE AS MORE OF THE NATION'S AUTOMIBILES MEET THE I 
EMISSION STANDARDS (SEE SECHEDULE BELOW) I 

Emission Reduction from Uncontrolled Levels Achieved through 
Imposit ion of Federal  Standards" 

( i n  terms of 1975 f e d e r a l  t e s t  procedure) 

Hydrocarbons (HC) Carbon Monoxide (CO) Oxides of  Ni t rogen  (NO,) 

% Reduction % Reduction % Reduction 
(gpm) (gpm) (gpm) 

~ ~ ~~ 

Pre-1968 v e h i c l e s  
(uncont ro l led)  8.7 87 3 . 5  

1970/71 s t a n d a r d s  
(NO, uncont ro l led)  4 . 1  53 34 61  (4.0) 

1973/74 s t a n d a r d s  3 . 0  66 28 68 3.1 11 

National i n t e r i m  
s t a n d a r d s  (1975/76) 1 . 5  83 15 83 3 . 1  11 

C a l i f o r n i a  inter im 

Nat iona l  i n t e r i m  

S t a t u t o r y  s t a n d a r d s  

s t a n d a r d s  (1975/76) 0.9 90 9 . 0  90 2.0 43  

s t a n d a r d s  (1977) 1 . 5  83 15 8 3  2.0 43  

(1978) ( a l l  s t a t e s )  0.41 95 3 .4  96 0.4 89 

a E f f e c t i v e  September 1976. 

bNo Federa l  s t a n d a r d  f o r  NO, e x i s t e d  i n  1970-71. 

S o u r c e :  

When HC and CO were c o n t r o l l e d  t o  t h e  
s tandard  i n  1970-71, NO, i n c r e a s e d  from pre-1968 u n c o n t r o l l e d  v e h i c l e s .  

Economic Analysis Division, Office of P l a n n i n g  and E v a l u a t i o n ,  
U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency. 
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THE IMPACT ON FUEL ECONOMY FROM IMPOSING EMISSIONS STANDARDS SIMILAR TO 
THOSE ON PAGE 67 IS SHOWN BELOW, 

20 112 

18 101 

16 

14 WITH 12% LOSSES FOR EMISSIONS 78 5 
n e  

12 67 z m  
10 

n 
C 

!? 
90 5 WITH 6% LOSSES FOR EMISSIONS 

LEVEL II IN 1980 AND THEREAFTER 

LEVEL Ill IN 1985 AND THEREAFTER 

v 2  
56 d 

8 45 -"$ 
6 34 g 
4 2 2  g 

x c 3  

O F  r m  

cn 

H 

cn 
2 11 

0 0 
1975 1980 1985 1990 1995 2000 

YEAR 

Range of Impacts from Implementation of Level I1 and Level I11 
Emissions Standards on Cumulative Petroleum Savings .a 

Note: Emissions: Level 11: 0.41 HC/3.4 C0/2.0 NOx (g/mile) 
Level 111: 0.41 HC/3.4 C0/0.4 NOx (g/mile) 

Estimates are r e l a t i v e  t o  t h e  cumulative savings of t h e  i l l u s t r a t i v e  
Otto Engine Scenario No. 2 .  

a 

Source: Federal  Task Force, Motor Vehicle Goals Beyond 1980, Volume 1: 
Executive Summary, U.S. Department of Transpor ta t ion ,  Washington, 
D . C . ,  September 2 ,  1976, p .  24. (Draf t ) .  
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I N  1976 ENVIRONMENTAL CONTROLS ON A 
MAN THEY WERE IN ME U S ,  THESE DIFF 
YEAR AUTOS AS JAPAN MAINTAINS THE s 
TIGHTENS M E  ALLOWABLE EMISSIONS, 

CONVERSELY, MOST EUROPEAN COUNTR I ES , 

ARE MAINTAINING 1976 EMISSION LEVELS 
STRONG STANDARDS AS D I D  THE ulsl I N  

ALLOWED RELATIVE TO u,sl AUTOS WILL I 

Comparison of In t e rna t iona l  Automobile 
Emissions S tan  

Japan 1976 0.23 

Europe 1976 4.73 

1978 1.0 

1978 20.95 

Sweden 1976 2.58 
1978 11.43 

Aus t r a l i a  1976 5.911 
1978 26.19 

0.27 0.45 
1.00 1.00 

2.90 NA 
10 e 81 NA 

2.26 1.00 
8.40 7.60 

3.44 MA 
12.8 NA 

NA = Not ava i l ab le .  

Standards r e l a t i v e  t o  U.S, s tandards f o r  
1976 and 1978 (March 1977) a 

a 

Source: Wards Communications Inc.  Ward's 
Engine Update, Vol. 3 ,  No. 
D e t r o i t ,  Michigan, Apr i l  15, 1977. 
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Source : 

. .. . .~ 
Crashworthiness Federal Motor Vehicle Safety 

ApDlicable to Passenger Cars 
tandards (FMVSS) and Not ice 01 Proposed Rulemaking (NPRM) 

FMVSS No. 113 - Hood Latch Systems (Docket NOS 1-17] 
FMVSS No. 201 - Occupant Protection on Interior Impact 

(Docket NOS 3 and 2-21-15 mph impact protection 
FMVSS No. 202 - Head Restraints - Passenger Cars 

Specifies height and strength requirements for head reslraints 
FMVSS 202 (NPRM)- Seating SyStemS-COmbinBsFMVSS 202and 

and 207. requires higher and stronger seat backs - possible 
ellec;ive date - 1980 

FMVSSNo. 203- Impact PrOtectiOnlorthaDriverfrom thesteering 
Control Systems (Docket No 3) 

FMVSS 203 2 New NPRM will specify 30-mph barrier collision 
utilizing a Pan 572 test device and FMVSS 208 m]uv Criteria 

FMVSS No. 204 - Steering Control ReerWard Displacenment 
(Docket No 3) 
New NPRM will add a vertical dellection requirement to the 
current rearward movement Ellective May i9/9 

Specifies lracture resistance and optical qualities lor glazmg 
materials 

Specifies Strength and door retention requirements lor vehicle 
door locks and latches 

FMVSS No. 207 -Seating Systems 
Establishes strength and attachment performance requirements 

FMVSS 207Amendrncnt - See FMVSS 202 (NPRM) 
FMVSS No. 208 - Occupant Crash Protection (Docket No 69-7) 

FMVSS No. 205 - Glazing Materials 

FMVSS No. 206 - Door Locks and Door Retention Components 

Complete passive protection system or head-on passive protec- 
tion and lap belt system With 30mph barrier crash test and specl- 
lies inpry criteria or lap and shoulder belt protection system 
with belt warning 

FMVSS No. 209 - Seat Belt Assemblies (Docket NO 69-231 
Specifies strength. Corrosion. latching. etc , requirements 

FMVSS No. 210 - Seat Belt Assembly Anchorages (Docket No 
2-14) 
Specifies type, strength. and location 01 anchorages 

FMVSS No. 211 -Wheel Nuts, Wheel DISCS. and Hub Caps (Docket 
NO 3 )  
Wheel nuts. discs. and hub caps shall not incorporate winged 
project,ons. 

Establish the retention requirements lor windshield mountings 
FMVSS No. 212 -Windshield MOuntlng - Passenger Cars 

FMVSS No. 214 - Slde Door Strength (Docket NO 2-6) 
FMVSS No. 216 - Roof Crush Resistance (Docket NO 69-7) 
FMVSS No. 219 -WmdShield Zone IntrUSiOn (Docket NO 74-21] 
FMVSS No. 301 - Fuel System Integrity (Docket NO 73-20) 
FMVSS No. 342 - Flammability 01 Interior Materials 

Specifies burn rsSiStance requirements 

Crash Avoidance Federal Motor Safety Standards 
and NPRM's Applicable to  Passenger Cars 

FMVSS No. 101 -Control Locat~on, 1dentlflcatlon.and lllumlnatlon 
Requlres that essential controls be within reach of the driver and 
that certain 01 these controls be identified 

FMVSS NO. 102  transmission Shift Lever Sequence. Starterlnter- 
lock, and Transmission Braking Ellect 

FMVSS No. 103 - Wtndshield Defrosting and Defogging Systems 
Requires that all vehicles have delrostlng systems WhlCh W l l l  
de-lce thewindshield area in frontofthedriver In20minuteswhen 
the ambient temperature IS  zero degrees Fahrenheit 

Requires that all Vehicles be equipped wlth 2-speed WlpefS and 
washers adequate to help clean the windshield area specified tn 
FMVSSNo 107 

FMVSS NO. 105 - Hydraulic Service Brake. Emergency Brake. and 
Parking Brake Systems 
Consists 01 a series of braking performance tests which evaluate 
vehicles' braking performance. fade and lade recoven/ perform- 

FMVSS No. 104 -Windshield Wiping and Washing Systems 

ance. wet reco;en/ performance. partially failed system per- 
formance. parking brake ?ertormance. and general braking 
system integrity 

Equipment Requirements - 
Emergency Brake System - The brake system shall be so 
designed that a rupture or leakage-type failure 01 any single 
pressure component of the system except the master cylinder 
Shall not result in complete loss 01 brake system function 
Parking Brakesystem- Apparking b~akesyrtemolafriction type 
with a solely mechanical means to retam engagement Shall be 
provided 
Emergency Brake System Effectiveness Indication - A red hght 
I" view 01 driver shall indicate a hydraulic-type failure 01 a partial 
system 

(75-1 t 75-27) Amendment to FMVSS 105 ellective date 1-1-76 
Consists of a series of braking performance testsstmtlar to those 
01 FMVSS 105 with changes I" performance requirements and 
some added tests 

FMVSS 1050 (105-75) -Hydraulic Brakesystems Docket NO 70-27 

Additional Equipment ~ 

Brake warnong lndlcator lamp 10 Signal 
Appltcation of parking brake 

FMVSS No 106 - Brake Hoses 

FMVSS No 107 - Rellectinq Surfaces 

Electrical failure 10 ant1 lock or varlable proportlonlng system 

Establishes minimum requirements lor brake hoses 

Requires that windshield wiper arms inside Windshield moldings 
horn rings and theframesand brackets of insiderearviewmirrors 
have dull surfaces Which wil l  reduce the likelihood 01 hazardous 
reflection loto the drlvers eyes 

FMVSS No 108 - Lamps Reflective Devices and Associated 
Equipment 
Specifies requirements lor lamps reflective dewes and ass0 
ciated equipment lor signaling and to enable sale Operation in 
darkness and Other conditions 01 reduced wibi l i ly  
M a p  Amendment 01 FMVSS No 108 (Lamps Reflective Devices 
and Associated Equipment) 

This proposed amendment 01 Standard No 108 wil l  Significantly 
improve the effectiveness and reliability ot the lighting systems 
on motor vehicles 

FMVSS No 109 - New Pneumatic Tires 
Specifies tire dimensions and laboratovtest requirements lor 
bead unseating resistance strength endurance and highspeed 
performance defines tire load ratings and ~ p e c i l i e ~  labeling 
requirements lor passenger car tire3 

Specilies requtrements for original equipment tire and rim selec 
tion for new cars to prevent tire overloading 

FMVSS No 111 - Rearview Mirrors 
SpeCilieS requirements for rearvtew mirrors to provtde the driver 
With a clear and reasonably unobstructed view to the rear 
Revirion to FMVSS NO t t  t (Rearview Mirror Systems) 

FMVSS No 110 - Tire Selection and Rims 

Starting with 1980modelvehicles thiS(eYISiOntoFMVSSN0 t t t  
will improve rearward Visibility of passenger cars by appr0x1- 
mately 50% over present Federal requirements 
Fields of Direct View 
Starting With 1980 model vehicles this new standard wil l  
establish an m vehicle light transmission test Which will improve 
driver visibility during low ambient light levels 

FMVSS No 112 - Headlamp Concealment Devices 
Specilies that any fully opened headlamp Concealment device 
shall remain fully opened whethereither or both 01 the following 
occur (a) any loss of power to or Within the device or (b) any 
mallUnCtiOn of wiring or electrical supply lor controlling the 
Concealment device 

Requires that each passenger car have a key-locking System that 
whenever the key IS  removed prevents normal activation 01 the 
cars engine and also prwents either steering or sell mobility 01 
the car or both 

Specilles requirements for an identification number lor a11 pas 
senger cars to lacilitate recognition 01 unauthorized vehicle use 
resulting on crashes 

Establishes minimum test requirements lor the three kinds 01 
llutds.desbgned to prevent the sale of l lwds with Unsafe tern 
perature corrosion inducing and rubbercomponent deterioration 
CharaCteriStICS 

Requires that power-operated window Systems be inoperative 
when ignition IS m an of1 position or when key 1s removed 

FMVSS No 114 - Theft Protection 

FMVSS No 115 -Vehicle ldentilicstion 

FMVSS No 116 -Motor Vehicle Brake Fluids 

FMVSS No 118 - Power Operated Wtndow Systems 

FMVSS NO 124 -Accelerator Control Systems 
Estsbllshes fat1 safe and redundant return force requirementstor 
the return 01 a vehlcles throttle to the idle pOSltlOn when the 
driver removes hislootfrom theacceleratorcontrol or in theevent 
of a breakage or disconnecttan m the acreleratorcontrol system 

Damageability Federal Motor Vehicle Standards 
and NPRM s Applicable to  Passenger Cars 

FMVSSNo 215 - Exterior PrDtectlOn 
Requires passengercars to Withstand Smphlront and rearbarrier 
and pendulum impacts plus3mph cornerpendulum Impactswith 
out damage to the vehicles Safety related Systems Such as lights 
brakes suspension system etc 
B u m p  Standard. Part 581 
Issued February 27 1975 
Requires passenger cars to withstand 5 mph lront and rear barrier 
and pendulum Impacts without damage to the vehicles salety 
related systems and additionally SpecItIc IimitatiOnB on damage 
to non safety-rekted components and vehicle surlace areas 
T h w  the Part 561 rulemaking aCtlon 8ncludes the FMVSS 215 
requirements and adds additional damage Itmitations Which are 
effective lor passenger cars as stated below 

EllectweSept t 1978 limit damage to the bumperlace barand 
components Which attach the lace bar to lhe Chassis 
Eltective Sept 1 1979 limit damage to the bumper lace bar to 
dents 01 ',a inch and limtt bumper set to . inch 

Federal Standards t o  Improve Safety.  

U.S. DeDartment of  Transpor ta t ion ,  Off ice  of t h e  Secre ta ry ,  
N a t i o n z  Transportat ion Trends and Choices ( t o  t h e  Year 2000), 
Washington, D.C., January 1 2 ,  1977, p. 105. 
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Chapter 5 

Energy Supply 



, 

Section 5.4  

Prices 



THE PRICE THAT CONSUMERS HAVE HAD TO PAY FOR GASOLINE AT THE PUMP HAS 

INCREASED GRADUALLY OVER THE PAST THREE YEARS (SEE THE TABLE BELOW) I 

P r i c e  of Gasoline a t  t h e  Pump 
(cents  per  gal lon)  

Re gul ar Premium Unleaded 

1974 
1975 
1976 

52.8 56.0 
56.2 60.3 
58.7 63.9 

53.6 
58.8 
62.9 

Source: J .  Gaynor l ed . ) ,  Federal  Energy Administration, National Energy 
Information Center , Monthly Energy Review, Washington, D . C . ,  
Apr i l  1977. 

HOWEVER, WHEN THESE PRICES ARE ADJUSTED FOR INFLATION (AS MEASUREE BY 

THE CONSUMER PRICE INDEX) , THE REAL PRICE OF REGULAR AND PREMIUM GASOLINE 
I S  SEEN TO HAVE ACTUALLY DECLINED' 

Real Price of Gasoline 
(1976 cents  per  gal lon)  

Regular Premium Unleaded 

1974 
19 75 
1976 

61.2 64.9 
59.7 64.0 
58.7 63.9 

62.1 
62.4 
62.9 

Source: Calculated by t h e  Data Analysis Branch, Transpor ta t ion  Energy 
Conservation, Energy Research and Development Administration. 
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Section 5.7 

Alternate Fuels 

, 



! 
'.. ,i 

In 1976, t h r e e  four ths  of t h e  Nation's energy needs were met by 

crude o i l  and n a t u r a l  gas. 

resources  developed l a rge ly  because of t h e i r  seemingly abundant supply 

and t h e  f a c t  t h a t  they a r e  c lean burning and e a s i l y  t ranspor ted  and s to red .  

However, s ince  our production of these  f u e l s  i s  dec l in ing  they a r e  expected 

t o  supply a smal le r  por t ion  of t h e  energy needs i n  the  f u t u r e .  As domestic 

reserves  of t hese  two f o s s i l  f u e l s  dwindle, t he  l eve l  and p r i c e  of imports 

of crude o i l  and n a t u r a l  gas a r e  expected t o  climb. 

b i l i t y  of  energy sources has become a technological  and economic, s o c i a l  

and p o l i t i c a l  i s sue .  

whether t h i s  s u b s t i t u t i o n  w i l l  occur, bu t  r a t h e r ,  when and i n  what form 

it w i l l  occur (see p. 82). 

t he  U.S. cu r ren t ly  relies on petroleum - based f u e l s ,  t h e  quest ion of 

a l t e r n a t i v e  f u e l s  has p a r t i c u l a r  s ign i f i cance  f o r  t h e  s e c t o r .  

t h a t  while gaso l ine  blends o f f e r  a sho r t  term extension t o  t h e  s o l u t i o n  

of t h e  problem of petroleum shortage,  a l t e r n a t i v e  f u e l s  w i l l  be requi red  

as long term so lu t ions .  

s a r i l y  r equ i r e  extensive and c o s t l y  engine redesign. 

This dependence upon these  two energy 

Thus, t he  subs t i t ua -  

The primary quest ions y e t  t o  be answered are not  

Because over 95 percent  of t r anspor t a t ion  i n  

I t  i s  c l e a r  

The use of t h e s e  a l t e r n a t i v e  f u e l s  w i l l  neces- 

The per iod of t r a n s i t i o n  t o  a l t e r n a t i v e  l i q u i d  f u e l s  f o r  t r anspor t a t ion  

w i l l  be one i n  which it w i l l  be necessary f o r  t he  U.S. t o  determine t h e  

optimum balance between increas ing  petroleum reserves  and moving aggressively 

i n  t h e  e f f o r t  t o  bu i ld  la rge-sca le  commercial p l an t s  f o r  o i l  recovery from 

sha le  o i l  and f o r  coal  conversion by g a s i f i c a t i o n  and l i que fac t ion .  

p. 83).  

energy resources .  The technologies f o r  converting coal  i n t o  s y n t h e t i c  

l i q u i d  and gaseous f u e l s  and f o r  ex t r ac t ing  o i l  from o i l  sha l e  a r e  g e t t i n g  

increas ing  a t t e n t i o n  because of t h e  p o t e n t i a l  f o r  reduct ions i n  dependence 

(See 

Coal and o i l  sha l e  a r e  two of t h i s  Nation's most abundant f o s s i l  

on fore ign  sources .  

and a g r i c u l t u r a l  wastes i n t o  s y n t h e t i c  f u e l s  - could become a small but  

l o c a l l y  usefu l  energy source and, accordingly,  i n t e r e s t  is  being focused 

on i ts  development. 

The sheer  magnitude of t he  t a sk  of s u b s t a n t i a l  replacement of U. S. 

In addi t ion ,  biomass conversion - converting municipal 

l iquid-petroleum-derived fue l  production appears t o  ind ica t e  a time frame 

of more than two decades (see p. 84). Those f u e l s  most l i k e l y  t o  have a 
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major r o l e  f o r  t he  t r anspor t a t ion  s e c t o r  i n  t h e  time per iod 1975 t o  2000 

i n  terms of gaso l ine  and d i s t i l l a t e  replacement (see p .  86) inc lude :  

Shale-rock-derived l i qu ids  

Coal-derived l i q u i d s  

Methanol (methyl a lcohol)  as a product of coal  conversion 

Methanol and ethanol  (e thyl  a lcohol)  der ived through o the r  

processes 

Hydrogen 

For smal le r ,  personal t r anspor t a t ion  veh ic l e s ,  on-vehicle s to rage  problems 

may prevent t h e  use of such f u e l s  as hydrogen, l iquid-petroleum gas,  

and reformed f u e l s  t o  supplement petroleum. However, f o r  t he  l a r g e r  

mass t r a n s i t  veh ic l e s  ( s p e c i f i c a l l y  buses) a conversion t o  these  f u e l s  

has considerable  near  term p o t e n t i a l .  Because t a r  sand reserves  i n  the  

United S t a t e s  a r e  small, research i n t o  the  development of t h i s  resource 

i s  not  being pursued i n  the  U.  S .  a t  present .  Electricity-powered ve- 

h i c l e s  w i l l  no t  be considered under t h i s  a l t e r n a t i v e  f u e l s  discussion.  

As discussed i n  Supplement 111, Chapters 5 and 6 ,  domestic suppl ies  

of petroleum already f a l l  s h o r t  of U.  S .  demand f o r  l i q u i d  f u e l s .  

t h i s  s h o r t f a l l  was 7 . 2  mi l l i on  b a r r e l s  pe r  day (bbl/day) o r  47.2% of 

t o t a l  consumption.l 

domestic o i l  production, t he  s h o r t f a l l  may be as l a rge  as 18 mi l l i on  

bbl/day by t h e  year  2000. O f  t h i s  s h o r t f a l l ,  about 6 mi l l i on  bbl/day 

can be a t t r i b u t e d  t o  the  automotive market ( ca r s ,  t rucks ,  and buses) .  

In 1976, 

With p l aus ib l e  growth i n  demand and a dec l ine  i n  

Subs t i t u t ion  of a l t e r n a t i v e  energy suppl ies  from other  than petroleum 

sources is almost nonexis tent  i n  t h e  t r anspor t a t ion  s e c t o r  today. 

u t i l i z a t i o n  of a l t e r n a t i v e  f u e l s  and energy sources f o r  t r anspor t a t ion  i s  

i n  a developmental s t age  and w i l l  mature toward t h e  end of t h e  century 

In f e a s i b i l i t y  s t u d i e s 2 ,  of a l t e r n a t i v e  f u e l s ,  similar conclusions on 

t h e  timing of a v a i l a b i l i t y  and use have been reached. 

The 

Near Term (1975-85): Gasoline from o i l  sha l e ,  d i s t i l l a t e  o i l s  

from o i l  sha l e  o r  coal  and alcohol /gasol ine blends a r e  

l i k e l y  t o  become ava i l ab le .  

Mid Term (1985-2000): Gasoline from d i s t i l l a t e  o i l s ,  and 

methanol from coal  are l i k e l y  t o  become ava i l ab le  a t  

increas ing  rates. 
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Far Term (Beyond 2000):  Gasoline from coal  o r  o i l  s h a l e ,  

d i s t i l l a t e  o i l s  from coal  o r  o i l  sha l e ,  methanol from 

coa l ,  and hydrogen a r e  l i k e l y  t o  represent  major sources .  

Information on a l t e r n a t i v e  f u e l s  ava i l ab le  t o  t h e  Transportat ion 

Energy Conservation Division from i t s  research program ind ica t e s  t h a t  t he  

domestic resources  l a rge  enough and most l i k e l y  t o  rep lace  petroleum f o r  

t r anspor t a t ion  a r e  coal  and o i l  sha l e .  

commercial p l a n t s  f o r  sha le  o i l  and coal  g a s i f i c a t i o n  and l i que fac t ion  

w i l l  determine i f  t h e i r  products w i l l  be processed t o  make t r anspor t a t ion  

f u e l s  and/or i f  they w i l l  r ep lace  c e r t a i n  petroleum f r a c t i o n s  now i n  non- 

t r anspor t a t ion  use which could be more economically processed i n t o  t r a n s -  

po r t a t ion  f u e l s .  

of necessary f u e l ,  and the  use of hydrogen as a f u e l  source s t i l l  poses 

s i g n i f i c a n t  t echn ica l  and economic problems. Although tar-sand-derived 

l i qu ids  a r e  p re sen t ly  being produced outs ide  t h e  U .  S . ,  est imates  of 

u l t imate  reserves  i n d i c a t e  t h a t  t a r  sand p o t e n t i a l  i s  only approximately 

2% t h a t  of coal and 8% t h a t  of o i l  sha l e  (see p.  85). 

The economics of la rge-sca le  

Biomass i s  no t  expected t o  provide a s i g n i f i c a n t  f r a c t i o n  

Manufacturing technology i s  wel l  i n  hand f o r  a lcohol  as a f u e l  

source,  and problems (enumerated below) assoc ia ted  with motor veh ic l e  

engine design and f u e l  s to rage  a r e  under s tudy.  V o l a t i l i t y  and phase 

s t a b i l i t y  problems a r e  y e t  t o  be resolved,  and the  supply of e i t h e r  

ethanol o r  methanol i s  l i k e l y  t o  be the  pacing f a c t o r .  

of gaso l ine  and alcohol  include a mixture of 10 t o  15% methanol with 

gasol ine.  

temperature extremes, phase s t a b i l i t y  a t  low temperatures,  vapor lock 

a t  h igher  temperatures,  s t a r t i n g  problems and sepa ra t ion  of  water from 

alcohol a t  d i f f e r e n t  temperatures (which affects carbur iza t ion)  . 

Feasible  blends 

Technical problems include the  i n s t a b i l i t y  of t h e  mixture a t  

Current research and development on alcohol-gasol ine blends focuses 

upon reagent  grade alcohol .  

l i k e l y  be formulated f o r  s p e c i f i c  l oca l e s  and seasons.  

perspec t ive ,  t he re  i s  no s i g n i f i c a n t  advantage o r  disadvantage with 

respec t  t o  f u e l  economy o r  regula ted  emissions of a lcohol /gasol ine blends.  

There may be some v a r i a t i o n  due t o  leaning e f f e c t s  and an increased l e v e l  

of aldehyde, p a r t i c u l a r l y ,  formaldehyde emissions. 

Fuel combinations and/or blends w i l l  most 

From a performance 

The emission l e v e l s  
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t h a t  would be reached are wi th in  s a f e  l i m i t s ;  however, t h e  emissions could 

be c a t a l y t i c a l l y  reduced i f  necessary.  
In addi t ion  t o  alcohol blends,  s t r a i g h t  a lcohol  seems a poss ib l e  

f u e l  a l t e r n a t i v e .  Within t h i s  f u e l  c l a s s ,  methanol i s  the  most f e a s i b l e  

a l t e r n a t i v e  given t h e  economic cons t r a in t s  of  o the r  a lcohols  and t h e  

ava i l ab le  biomass. 

octane r a t i n g ,  which allows f o r  compression r a t i o  increases  ( thus 

f o s t e r i n g  b e t t e r  thermal e f f i c i ency  and improved f u e l  economy), (see p.  88) ,  

lower NOx emissions (see p. 89) and lower lean mixtures which improves 

thermal e f f i c i ency  and f u r t h e r  decreases n i t r o u s  oxide and unburned f u e l  

emissions.  Despite t h i s  combination of high compression, lean opera t ion ,  

and veh ic l e  cos t  reduct ions r e s u l t i n g  from fewer emission cont ro l  devices ,  

methanol-fueled vehic les  continue t o  experience s p e c i f i c  losses  i n  power 

per  u n i t  of f u e l  input .  This r e s u l t s  from t h e  fact t h a t  the  Btu content  

per  u n i t  volume of methanol i s  only h a l f  t h a t  of gaso l ine .  

( i . e . ,  t h a t  twice as much f u e l  per  u n i t  of work is  required)  presents  a 

s i g n i f i c a n t  problem t o  t h e  use of 100% methanol as f u e l  i n  t h e  t r a n s -  

p o r t a t i o n  sec to r .  

temperatures below 10°C and the  d e t a i l e d  engine modif icat ions which a r e  

required (see p. 90) .  

Advantages of methanol over gaso l ine  include a high 

This f a c t  

Additional problems include d i f f i c u l t y  i n  s t a r t i n g  a t  

Ethanol, l i k e  methanol, provides another poss ib l e  source f o r  blending 

with gasol ine.  

c h a r a c t e r i s t i c s  i n  general .  However, d i s t i l l a t i o n  from crop res idue  and 

excess gra ins  would provide only marginal q u a n t i t i e s  usefu l  i n  l o c a l  o r  
reg iona l  markets. 

An ethanol /gasol ine blend seems t o  exh ib i t  b e t t e r  

As discussed e a r l i e r ,  synfuels  development from o i l  sha l e  represents  

a major p o t e n t i a l  f o r  a l t e r n a t i v e  f u e l s  development. 

t o  petroleum crudes,  bu t  they tend t o  be more aromatic (lower i n  hydrogen 

conten t ) ;  they a l s o  contain more sulphur  and bound n i t rogen ,  some of which 

could be removed during conventional processing,  with the  remainder 

r equ i r ing  s p e c i a l  processing f o r  removal (see p. 91) .  

Synfuels a r e  similar 

Synfuels,  as i s  t h e  case with a lcohols ,  a r e  not  expected t o  provide 

b e t t e r  f u e l  economy. Because of t h e  compositions themselves, and because 

35 t o  40% of t h e  f u e l  o r  equivalent  energy is  consumed i n  processing,  
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t h e  ove ra l l  f u e l  energy e f f i c i ency  is  well below present  limits, r e s u l t i n g  

i n  s i g n i f i c a n t  expense t o  the  consumer. 

In genera l ,  d i r e c t  coa l  synfue l  provides a poorer  grade l i q u i d  fue l  

f o r  t r anspor t a t ion  use than petroleum because it is  very aromatic,  contains  

bound n i t rogen  which i s  not  r e a d i l y  removed, and may conta in  more s u l f u r  

and oxygen. 

production process .  

e x h i b i t  heavy o i l  c h a r a c t e r i s t i c s  similar t o  bunker o i l  and must be 

hydrogenated t o  be s u i t a b l e  f o r  t r anspor t a t ion  uses .  

hydrogenation of these  heavy o i l s  f o r  t r anspor t a t ion  use  i s  coa l  conversion 

t o  methanol and methanol conversion t o  gaso l ine .  

t o  be p r a c t i c a l  under present  technology. 

been made i n  p i l o t  and experimental  p l a n t  opera t ions ,  t h e r e  has  no t  been 

any automotive f u e l  made of  s u f f i c i e n t  q u a l i t y  and quan t i ty  t o  conduct 

meaningful research  i n t o  i t s  p o t e n t i a l .  

These, however, can be removed i n  an added s t e p  i n  t h e  

When converted d i r e c t l y  t o  l i q u i d ,  t h e  der ived f u e l s  

An a l t e r n a t i v e  t o  

This a l t e r n a t i v e  appears 

Although l i q u i d  f u e l s  have 

Liquid f u e l s  from o i l  sha l e  and coa l  e x h i b i t  s i g n i f i c a n t  phase 

s t a b i l i t y  and o v e r a l l  thermal e f f i c i ency  problems. 

abundance of coa l ,  however, t h e  low q u a l i t y  of l i q u i d  f u e l s  and t h e  

expense of  upgrading can be counteracted i f  a systems approach i s  taken. 

This approach focuses upon t h e  establ ishment  of  a fuel-engine r e l a t i o n s h i p  

which can handle the  f u e l  l i k e  a petroleum d i s t i l l a t e .  

Because of  t h e  

A s  previously d iscussed ,  hydrogen r ep resen t s  a longer-term f u e l  

a l t e r n a t i v e  f o r  t h e  t r anspor t a t ion  s e c t o r .  The major problem with t h e  

use of hydrogen as a f u e l  cen te r s  upon i t s  u n a v a i l a b i l i t y  i n  l a rge  

q u a n t i t i e s  a t  competit ive p r i c e s ,  and l o g i s t i c s  of  supply and s to rage .  

I n i t i a l  uses  of hydrogen f u e l s  are more l i k e l y  t o  occur i n  s e c t o r s  o the r  

than t h e  t r anspor t a t ion  s e c t o r  ( p a r t i c u l a r l y  as  a n a t u r a l  gas supplement), 

and t r anspor t a t ion  use w i l l  l i k e l y  not  develop ex tens ive ly  f o r  30 years .  

Hydrogen as a f u e l ,  however, has  a s t rong  appeal because i t  i s  clean- 

burning. 

s to i ch iomet r i c  proport ions it w i l l  produce high emissions of  n i t rogen  

oxides because of  high combustion temperatures.  

f lammabili ty l i m i t  and can, t he re fo re ,  be operated i n  very lean mixtures 

( a t  which po in t  emissions f a l l  o f f  s i g n i f i c a n t l y ) .  

l eve l s  of power output  a l s o  f a l l  o f f  and, t he re fo re ,  a s u i t a b l e  compromise 

However, when it i s  used i n  t h e  i n t e r n a l  combustion engine a t  

Hydrogen has  a low 

A t  t hese  mixtures ,  



S4-81 

must be determined. 

t o  use hydrogen f u e l  with favorable  r e s u l t s .  

I n  f a c t  i n t e r n a l  combustion engines have been adapted 

Improved e f f i c i ency  can a l s o  be expected with hydrogen used as a 

Unt i l  an engine i s  designed and t e s t e d  f u e l ,  but  claims vary widely. 

s p e c i f i c a l l y  f o r  hydrogen, t h e  ex ten t  of  e f f i c i e n c y  improvements (probably 

i n  t h e  order  of 25% o r  more) are s t i l l  a matter of  conjec ture .  

severe  t echn ica l  problem with regard t o  highway veh ic l e  use of hydrogen 

as a f u e l  are t h e  extreme requirements of t he  ava i l ab le  technologies  f o r  

on-vehicle f u e l  s to rage .  

times t h e  volume and 2 1 / 2  times t h e  weight of  gaso l ine  s to rage  f o r  an 

equivalent  amount of energy.)  

The most 

(The b e s t  ava i l ab le  techniques r equ i r e  four  

lU.S. Department of t h e  I n t e r i o r ,  Bureau of Mines, Annual U.S. Energy Use 
Up i n  1976 (News Release),  Washington, D . C . ,  March 14, 1977. 

2F. H. Kant e t  a l . ,  
Transportat ion,  U.S 
EPA- 46 0 / 3- 74 - 009 ( 3 

F e a s i b i l i t y  Study of A l t e rna t ive  Fuels f o r  Automotive 

volumes) June 1974. 
Environmental Pro tec t ion  Agency Report 

3J. Pangborn and J. Gillis, A l t e rna t ive  Fuels f o r  Automotive Transporta- 
t i o n  - A F e a s i b i l i t y  Study, U.S. Environmental Pro tec t ion  Agency Report 
EPA-460/3-74-012 (3  volumes) J u l y  1974. 



PREDICTIONS OF WHERE AND AT WHAT PACE A TRANSITION FROM CRUDE-OILDERIVED FUELS TO SYNTHETICALLY DERIVED 
FUELS WIU OCCUR ARE DIFFICULT TO MAKE, RESULTS OF TWO STUDIES ARE SHOWN BELOW, WHILE SIGNIFICANT 

CONTRIBUTION TO TOTAL AUTOMOTIVE SUPPLIES THROUGH 1985, THEY WOULD HAVE, HOWEVER, THE POTENTIAL TO 
EMPIRICAL DIFFERENCES EXIST, BOTH OF THESE STUDIES SHOW THAT SYNTHETIC FUELS COULD MAKE ONLY A MINOR 

BECOME A MAJOR FACTOR I N  SLBSEQUENT YEARS, 

Predic t ions  of S y n t h e t i c a l l y  Derived Fuelsatb 

1980 1985 2000 

A l t e r n a t e  fuel'  
s tudy  800,000 bbl/day (U.S.) 6,000,000 bbl /day (U.S.) 

d Nat i ona 1 P e t  r o 1 eum 
Counci 1 100,000 bbl/day (U.S.) 500,000 bbl/day (U.S.) 

400,000 bbl/day (Canada) 1,000,000 bbl/day (Canada) 

300,000 bbl/day (La t in  800,000 bbl/day (La t in  
America) Amer i ca) 

%any of t h e  p red ic t ions  regarding synfuel development were developed i n  1974 and earlier.  They 
Therefore,  many 1985 and 2000 assumed a concerted e a r l y  impact which has  not  y e t  ma te r i a l i zed .  

p r e d i c t i o n s  may be  jeopardized. 

e a r l y  1974, U.S. automotive f u e l  consumption approximated 6,000,000 bbl/day. 

F. H. Kant e t  a l . ,  Exxon Research and Engineering Company, F e a s i b i l i t y  Study of A l t e r n a t e  Fuels 
f o r  Automotive Transportation, F ina l  Report, U.S. Environmental P ro tec t ion  Agency, Washington, 
D.C. ,  June 1974. 

e 

%I. W .  Nichols, National Petroleum Council, "Balancing Requirements f o r  World O i l  and Energy," 
Chemical Engineering Progress, Vol. 70, No. 10, Washington, D.C ., October 1974, pp. 36-48. 

cn 
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THE SCENARIO SHOWN BELOW WAS PREPARED I N  AN ATTEMPT TO DEPICT THE MAXIMUM 
RATE AT WHICH A SYNTHETIC FUELS INDUSTRY COULD BE IMPLEMENTED, 

Maximum Credible Implementation Scenario 
Synfuel Production Schedule 

(million bbl/day) 

Year 
~ ~~ ~~~ 

1980 1985 1990 1995 2000 

Syncrude from oil shale 0.1 0.5 1.5 2.0 2.0 
Methanol from coala 0.05 0.3 1.0 2.5 4.0 

4.0 Syncrude from coal 
Total 0.15 0.89 3.0 6.0 10.0 

- 0.0 0.09 0.5 1.5 - - -  - 

Oil-equivalent energy. a 

Source: E. M. Dickson et al., Stanford Research Institute, 
Impacts of Synthetic Liquid Fuel Development, 
Volume I -Summary 76-129/1, Energy Research and 
Development Administration and U. s-. Environmental 
Protection Agency, Washington, D.C., 1976, p. 33. 



ALTHOUGH SYNTHETIC CRUDES WILL REPRESENT AN INSIGNIFICANT PORTION OF THE LIQUID FUEL MARKET IN 1985, 
THESE SYNTHETIC CRUDES COULD REPRESENT MORE THAN % OF THE LIQUID FUEL MARKET BY 1990, AT THIS LEVEL, 
THESE ALTERNATE FUELS W I L L  BEGIN TO HAVE A NOTICEABLE EFFECT ON TRANSPORTATION FUELS, 

90 I- 

80 - 

U I t i mate Sources 
Fast Breeder, Fusion, 
Geothermal, Solar, etc. 

J 
H 

Hydro 

Syncrude 10 

n " 
1970 80 90 2000 10 20 30 40 2050 

U.S. Energy Supplies. 

Source: R. F. Wilson and W. T. Tierney, Texaco Inc., "Future Transportation Fuels -Optimization of 
the Vehicle-Fuel-Refinery System,11 presented at the American Petroleum Institute 41st Midyear 
Meeting, Refining Division, Los Angeles, CA, May 10-13, 1975. 
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THE ULTIMATE POTENTIAL OF TAR SANDS AS A PETROLEUM SUBSTITUTE IS MUCH 
LOWER THAN THAT OF COAL OR SHALE, ESTIMATES OF ULTIMATE RESERVES INDICATE 
THAT ME TAR SAND POTENTIAL IS ONLY APPROXIMATELY 2% MAT OF COAL AND 8% 
THAT OF OIL SHALE, TAR SANDS HAVE A LOWER POTENTIAL MAN THAT OF 

DEPOSITS ARE LOCATED IN CANADA (APPROXIMATELY 80%) AND VENEZUELA 
(APPROXIMATELY 2UZ) I 

PETROLEUM CRUDE, AS SEEN I N  THE TABLE BELOW, THE MAJORITY OF TAR SAND 

Tar Sand Reserves 

Locat ion  In-place reserves  
( l o 6  b a r r e l s )  

Canada 711,000 

Vene zue 1 a 200,000 

Madagascar 1,800 

U.S.A. 2,100 

Albania 400 

Rumania 25 

U.S.S.R. 25 

Source: W .  F .  Taylor and H. J .  Hall ,  
Exxon Research and Engineering 
Company, Future Synthe t ic  
Fuels,  U.S. Department of 
t h e  Army, Washington, D . C . ,  
September 1975, p .  56. 

THE COMPATIBILITY OF TAR SAND CRUDE WITH PRESENT PETROLEUM TECHNOLOGY IS 
BETTER THAN THAT OF SHALE ROCK OR COAL-DERIVED CRUDES, THE TECHNOLOGY 
AVAILABLE TO PROCESS HEAVY PETROLEUM CRUDE OIL CAN BE USED TO PROCESS 
TAR-SAND-DER IVED CRUDE i 
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A BROAD OUTLINE OF THE ANALYSIS OF THE EXXON RESEARCH AND ENGINEERING 
COMPANY ENTITLED EFASIBILITY STUDY OF At TFRNATF FVFI s FOR AUTOM~TIVE 
TRANSPORTATION AND ITS CONCLUSIONS ARE SHOWN BELOW, 

Fuels and Se lec t ion  Factors  Considered 

The 

The 

The 
and 

fue l s  selected f o r  preliminary analysis were as follows : 
Coal l iquids  (gasoline or  d i s t i l l a t e )  
Shale l iquids  (gasoline or d i s t i l l a t e )  
Methano 1 
Ethanol 
Higher oxy compounds 
Hydrogen 
Me than e 
Ammonia 
Hydrazine 

c r i t e r i a  used i n  the  evaluation of these fue l s  were as follows: 

Economic Criteria 

Cost of production and d i s t r ibu t ion  
Operating cost  ( i n  vehicle) 
Technical C r i t e r i a  

Technological s t a t u s  
Production eff ic iency 
Environmental impact i n  production 
Performance C r i t e r i a  
Compatibility with engines 
Toxicity 
Safety 
Driver acceptabi l i ty  - convenience 
Environmental impact during use 
Efficiency of use 
S t r a t eg ic  Criteria 

Fuel s h i f t  and entry compatibil i ty 
Resource a v a i l a b i l i t y  
Internat ional  considerations 

analysis  ident i f ied  the  following synthe t ic  fue l s  as the most feas ib le  
p rac t i ca l  fue l s  of t he  future:  

Shale-derived gasoline 
Shale-derived d i s t i l l a t e  
Coal-derived gasoline 
Coal-derived d i s t i l l a t e  
Methanol as a product from gasif ied coal 

Source: W. F. Taylor and H. J. Hall, Exxon Research and Engineering 
Company, Future Synthe t ic  Fuels,  U.S. Department of  t h e  Army, 
Washington, D.C., September 1975, pp. 8 and 9. 
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THE MOVE TO ALTERNATE FUELS POSES MANY PROBLEMS SUCH AS DIFFERENT MATERIAL 
HANDLING REQUIREMENTS FROM PETROLEUM AND THESE MUST BE MET I N  CONJUNCTION 
WITH THE DEVELOPMENT OF THE PROCESSES REQUIRED TO PRODUCE THE SYNTHETIC 
CRUDES, HOWEVER, ONCE IN THE CRUDE STAGE THE MATERIAL CAN THEN PRESUWLY 
BE PROCESSED IN MUCH THE SAME WAY AS IN TODAY'S PETROLEUM REFINERIES, 

Raw Material Charac t e r i s t i c s  and Disposable So l ids  
f o r  a 100,000 bbl/day U.S. Refinery 

Raw material Raw material/ Waste s o l i d s /  

(ga l  p e r  day) ( tons pe r  day) ( tons p e r  day) 
crud e / t on 100,000 bbl/day crude 100,000 bbl/day crude 

O i  1 285 14,800 NIL 

Coal 126 

Shale  25 
33,300 

168,000 

3,300 

152,500 
Tar sands 26 161,000 143 200 

Note: The l a r g e s t  cu r ren t ly  operat ing coa l  mine i n  t h e  U.S. i s  capable 
of producing 20,250 tons  pe r  day of s o l i d s .  

, , 
Source: R .  F. Wilson and W .  T .  Tierney, Texaco Inc. ,  Future Transporta- 

t i o n  Fuels - Optimization of  t h e  Vehicle-Fuel-Refinery System, 
presented a t  t h e  American Petroleum I n s t i t u t e  41st  Midyear 
Meeting, Refining Divis ion,  Los Angeles, CA, May 10-13, 1975 
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THE FIGURE BELOW SHOWS SPECIFIC CONSUMPTION AT FULL LOAD OF ENGINES 
USINC ALCOHOL FUEL COMPARED TO A PRODUCTION GASOLINE  ENGINE^ TAKING INTO 

FUEL WILL CONSUME APPROXIMATELY 7% LESS FUEL (WITH NO ENGINE ADJUSTMENTS 
FUEL ECONOMY IS REALIZED AS A RESULT OF LEANING EFFECTS), THE DECREASE 

ACCOUNT THE LOSS OF POWER CAUSED BY A LEANER MIXTURE, ENGINES USING M 5 

OF ENERGY CONSUMPTION I N  ENGINES RUNNING ON PURE ALCOHOL CORRESPONDS 
APPROXIMATELY TO THE INCREASE I N  POWER OUTPUT, 

I I 

M 15 M 15 M 100 M 100 E 100 E 100 
corrected LC HC LC HC 

Decrease of Energy Consumption i n  Comparison t o  Production Gasoline 
Engines, Maximum Power. 

M 15 15% methanol, 85% gasol ine  
M 100: 100% methanol 
E 100: 100% ethanol ,  t echn ica l  q u a l i t y  (containing 5% water) 
LC : low-compression engine 
HC : high-compression engine 

Source: W. E .  Bernhardt, A. Koenig, W .  Lee and H. Menrad, Volkswagnewerk 
AG, Recent Progress i n  Automotive Alcohol Fuel Applicat ion,  
Dresented a t  t h e  Fourth In t e rna t iona l  Symposium on Automotive 
h o p u l s i o n  Systems, Washington, D . C . ,  ApLil 17-22, 1977, p .  9.  

, 
'\ ' 
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UNDER THE TEST PROCEDURES EMPLOYED BY GENERAL M~TORS RESEARCH ~ORATORIES, 
ONLY 140, EMISSIONS WERE SIGNIFICANTLY REDUCED WITH M E  US€ OF MEMANOL, 

ENGINE EMISSIONS 

2.5 

2.0 

1.5 

1.0 

aJ - .- 
E - 0.5 m 

m- 

m 2.0 
0' 0.0 

5 
ox 1.5 

- 
m - 

z 

1.0 

0.5 

0.0 

- 1  FUEL 

1 GASOLINE 

MRHANOL 

1 

1- 
TA I LP I PE EM I S S I ONS 

20 i5 
u- rn 

n 

0 
0 

3 

15 

10 

5 

0 
UBF (unburned 
fuel emissions) 

co Nox 

Comparison of Gasoline and Methanol-Engine and 
Ta i lp ipe  Exhaust Emissions. a 

aEmissions from each car were measured using the  Federal  Test  Procedure. 
1975 cars  were equipped with e l e c t r o n i c  fue l - in j ec t ed  systems and with 
production spark timing and c a t a l y t i c  conver te rs .  Average equivalence 
r a t i o s  equaled 0.96. 

Source: N .  D .  Brinkman, General Motors Research Laborator ies ,  Vehicle 
Evaluation of Neat Methanol - Compromises Among Exhaust Emissions, 
Fuel Economy, and Dr iveab i l i t y ,  presented a t  t h e  Fourth 
In t e rna t iona l  Symposium on Automotive Propulsion Systems, 

i 

- *  ~ 

Washington, D . C . ,  Apr i l  17-22, 1977, Figure 5. 
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THE LIST OF THE CHANGES REQUIRED FOR A CHANGEOVER TO GASOLINE-METHANOL 
BLENDS I S  LESS LENGTHY THAN THE L I S T  OF MODIFICATION§ REQUIRED FOR A 
CHANGEOVER TO PURE METHANOL, I N  CASE OF A CRISIS I T  WOULD BE POSSIBLE 
TO STRETCH THE SUPPLY OF GASOLINE AVAILABLE BY ADDING METHANOL TO FUEL 

USED I N  EXISTING VEHICLES, 

Necessary Modifications t o  t h e  I n t e r n a l  Combustion Engine 
Due t o  t h e  Use of Methanol Fuels 

Pure methanol 15% methanol 
85% gasol ine  

Mandatory Methanol resist an t  Methanol r e s i s t a n t  
components components 

Changes i n  t h e  carbura- 
t i o n  device 

Co Id- s t a r t i n g  d ev i ce" 

Stepped-up in t ake  a i r  device adjustment 
hea t ing  

Recommendable Enlarged tank Modified carbura t  ion 

Poss ib le  Higher compression r a t i o  

Unnecessary, i f  a methanol f u e l  containing low b o i l i n g  
components i s  employed. 

a 

Source: W .  E.  Bernhardt, A. Koenig, W .  Lee and H.  Menrad, 
Volkswagenwerk AG, Recent Progress i n  Automotive 
Alcohol Fuel Applicat ion,  presented a t  t h e  Fourth 
In t e rna t iona l  Symposium on Automotive Propulsion 
Systems, Washington, D.C . ,  Apri l  17-22, 1977, p. 20. 
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EXCEPT FOR A LARGE (2,500 T O ~ D A Y )  SCALE PLANT IN OPERATION IN BRAZIL SINCE 1970, NO OTHER FREE WORLD 
COMMERCIAL PROCESSING PLANTS FOR ME TREATMENT OF OIL SHALE ARE IN  OPERATION^ (THE PARNO PROJECT 

IS OPERATING EXPERIMENTAUY AT ANVIL POINTS, COLORADO, AND OCCIDENTAL PETROLEUM IS PREPARING A MODIFIED 
I N-S I TU RETORT I NG PROCESS I A GENERAL1 ZED PROCESS I NG SCHEME I S SHOWN BELOW I 

v . >- REFINING 
HYDRO- POUR 

RETORTING '~ENITROGENATION ' REDUCTION 

M I N I N G ~  

HYDROGEN 

I 

P 
GASOLINE u) 

>JET FUEL 
HEATING O I L  

d. 

Jr 
SPENT SHALE 

1 

Shale  O i l  Processing Sequence. 

"Used i n  above-ground r e t o r t i n g  and as a pre lude  t o  modified i n - s i t u  r e t o r t i n g ,  bu t  no t  used f o r  
i n - s i t u  r e t o r t i n g .  

Source: W. F. Taylor and H. J. H a l l ,  Exxon Research and Engineering Company, Future Syn the t i c  
Fuels ,  U.S. Department of t h e  Army, Washington, D.C., September 1975, pp. 37 and 38. 
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Population Determinants 



Preliminary Estimates of t h e  R e s i d e n t  P o p u l a t i o n a  of  t h e  U.S. by  
Age, Region, and D i v i s i o n :  Ju ly  1, 1976 

( i n  t h o u s a n d s )  
~ 

Percent  Resident  Under 5 t o  17 18 t o  44 45 t o  64 65 y e a r s  14 y e a r s  
y e a r s  yea r s  and over and over Reg i o n / d i v i s  i o n  d i s t r i b u t i o n  popu la t ion  5 y e a r s  y e a r s  

~- 

U.S., t o t a l  

Regions 

Northe as t 

N e w  England 
Middle A t l a n t i c  

cn North C e n t r a l  

u3 East North C e n t r a l  
West North C e n t r a l  

P 
I 

VI 

South 

South A t l a n t i c  
East South C e n t r a l  
West South C e n t r a l  

West 

Mountain 
Pacific 

100.0 

23.1 

5.7 
17.4 

26.9 

19 .1  
7.8 

32.1 

15.8 
6.4 
9.9 

18.0 

4.0 
1 3 . 4  

214,659 

49,503 

1 2 , 2 2 1  
37,282 

57,739 

40 , 934 
16,805 

68,855 

33 , 990 
13,661 
21,204 

38,562 

9,833 
28,729 

15,339 49,851 

3,108 11,215 

753 2,822 
2,355 8,393 

4,130 13,709 

2,964 9,785 
1,166 3,924 

5,248 16,069 

2,449 7,753 
1 , 070 3,250 
1,729 5,066 

2,852 8 860 

845 2,390 
2,007 6,470 

82 , 835 

18,551 

4,667 
13,884 

2 2  , 1 4 1  

15,803 
6,338 

26,659 

13  , 245 
5,200 
8,214 

15,487 

3,874 
11,613 

43,700 

10,969 

2 , 579 
8,390 

11,536 

8,226 
3,310 

13,539 

6,837 
2,670 
4,032 

7,655 

1,846 
5,809 

22,934 166,365 

5,659 38,953 

1,400 9,597 
4,259 29,356 

6,223 44,580 

4,157 31,492 
2,066 13,088 

7,344 52,952 

3,707 26,404 
1 ,473  10,438 
2,164 16,110 

3,710 29,877 

880 7,442 
2,830 22,455 

a Inc ludes  Armed Forces personnel  r e s i d i n g  i n  each r e g i o n / d i v i s i o n  . 

S o u r c e :  U.S. Department of Commerce, Bureau of t h e  Census, Current P o p u l a t i o n  R e p o r t s :  P o p u l a t i o n  
Estimates and P r o j e c t i o n s ,  S e r i e s  P-25,  No, 646, Washington,  D . C . ,  Feb rua ry  1977, p .  2 .  
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POPULATION SINCE l97G HAS CHANGED IN TERNS OF AGE  DISTRIBUTION^ THE U S ,  

FASTEST GROWING GROUP BETWEEN 1970 AND 1976 WAS BETWEEN 18 AND 34 YEARS 
POPULATION I S  AGING, AS INDICATED IN THE POPULATION PYRAMID BELOW, THE 

OF AGE, 

Source : 

0 1970 

1976 

Age 

MALE FEMALE 

90 

80 

70 

60 

50 

40 

30 

20 

i o  

I f I 
2.0 w 1.5 1.0 0.5 0 0  0.5 1.0 1.5 2.0 

Total population in millions 

Dis t r ibu t ion  of t h e  Tota l  Population, by Age and Sex: 
Apri l  1, 1970 and J u l y  1, 1976. 

U.S. DeDartment of Commerce, Bureau of t h e  Census, Current ~~ 

Population Reports:  
Se r i e s  P-25, No. 643, Washington, D . C . ,  January 1977, 

Population Estimates and Pro jec t ions ,  

Tables 1 and 5. 
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THERE HAS EEEld A SIGNIFICANT CHAPEGE I N  REGIONAL POPULATION TRENDS SINCE 
1979, THE SOIJTH HAS REPIACED THE WEST AS THE FASTEST GR@WING REGION, AND 
IS i~o\rs' ATTRACTING ALPKIST WICE AS rl,4l?iY NET MIGRANTS AS THE  EST^ 

NORTH 
CENTRAL 

.I, 

A- 

N 0 RTMEAST n. 

-1960-65 

Q 
%a 

A 1965-70 
United States Change: 1970-75 

SOUTH 
1950-55 13.2 
1955-60 14.9 
1960-65 13.5 
1965-70 10.4 
1970-75 9.3 

Population Change f o r  5-Year Periods 
by Region: 1950 t o  1975. 

(change i n  m i l l i o m )  

Source: U.S. Department of Conunerce, Eureau of t h e  Census, Current 
Population Reports: Population Estimates and Pro jec t ions ,  
S e r i e s  P-25, No, 640 ,  Washington, D . C . ,  November 1976. 



S4-98 

r 

THE CURFENT REGIONAL GROWTH PATTERN INDICATED or4 FAGE 97 HAS BEEN 
AFFECTED BY A DECIDE33 SHIFT I N  NET NIGRATICN FLOWS SINCE 19713 BETWEEN 

THE PIETROPOLITNi AND NONMETROPOLITAN SECTIONS OF THE KATIOPI, S I K E  1970, 
THERE HAS BEEN G SHAEP UPTURN I N  NET IN-NIGWTIOI\! FOR THE NATION'S N O W  
METROPOLITAN AREAS, TWS HAS BEEK ACCOMPANIED EY A SIZABLE PWI\?TUPP! I E  
NET IN-MIGRATION FOR THE NETROPOLITAPI SECTOR, 

I N  THE MIGRATION PATTERNS OF THE VERY LARGE METROPOLITAPI AREAS - THOSE 
Slk?sAS W I T H  1970 POPULATIOPI OF 1 5 M I  LLION OR FDRE , 

THE MAJOR CHAISGE t!AS FEEN 

Net Migration by Metropolitan S t a t u s :  1960-1974 
( i n  m i  1 l ions)  

Area 

L 

Net migrat ion 

19 6 0-1 9 7 0 19 70-19 74 

Large metropol i tan 4.2 -1.2 
Other metropol i tan 2 . 2  1.7 
Nonmetropolitan -3 .2  1 .5  

Tota l  3 . 2  2 . 0  

As A RESULT OF THE INCREASED NONMETROPOLITAN NET MIGRATION, EACH REGION'S 
NONMETROPOLITAN COUNTIES ARE GROWING FASTER THAN I N  THE Ea's I N  SPITE OF 
SIZABLE DECLINES I N  THE AVERAGE ANNUAL CHANGE DUE TO NATURAL INCREASE 
(I ,E,,BIRTHS) I 

Average Annual Percent Change f o r  Regions 
by Metropolitan S t a t u s :  1960-1974 

Average annual percent change 

1960-1970 1970-1974 
Region 

_ _  
Xortheast 
Large metropolitan 1.0 4 . 3  
Other metropolitan 1.3 0.5 
Nonmetropolitan 0.8 1.4 

North Central 
Large metropolitan 1 . 2  4 . 1  

NOnmetrOpGlitan 0.3 0 . 8  
Other metropolitan 1.3 0 . 6  

South 
Large metropolitan 2.9 1.8 
Other metropolitan 1.6 1.7 
Nonmetropolitan 0.3 1.3 

West 
Large metropolitan 2.5 0.5 
Other metropolitan 2.5 2.6 
Nonmetropolitan 0.9 2.2 

Source: U.S. Department of  Commerce, Bureau of t h e  Census, Current 
Population Estimates and P ro jec t ions ,  Population Reports: 

S e r i e s  P-25, No. 640, Washington, D . C . ,  November 1976, p .  3 .  
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THE NORTHEAST REGION OF THE UISl IS SIGNIFICANTLY DIFFEREIL~ FROM THE REST 

VEHICLE PURCHASES / GASOLINE PURCHASES ( I I E ,, ALL LOWER) / AND OTHER 
TRANSPORTATION PURCHASES ( I  ,E~, HIGHER) I THIS MAY REFLECT A MUCH HIGHER 

OF THE NATION WITH RESPECT TO PERCENT OF EXPENDITURES ON TRANSPORTATION/ 

USAGE AND DEPENDENCE ON PUBLIC TRANSPORTATION MODES I N  THE rjORTHEAST1 

Percent of Family Consumption Expended on Transportat ion 
as a Function of U.S. Region, 1972 

Total Northeast North Central South West 

No. vehicles per family 
Vehicle ownership, % 

Family income, $ 

Family consumption,a $ 
% of income 
Transportation, $ 

% of consumption 
Vehicle purchases, $ 

% of consumption 
Gasoline, $ 

% of consumption 
Other operating, $ 

% of consumption 

1.5 
82 

10,770 
7,414 
68.8 
1 , 516 
20.4 
675 
9.1 
327 
4.4 
385 
5.2 

Other transportation, $ 55 
% of consumption 0.7 

1.4 
76 

11,334 
7,996 
70.5 
1,418 
17.7 
556 
7.0 
298 
3.7 
410 
5.1 
93 
1.2 

1.6 
85 

11,040 
7,273 
65.9 
1,597 
22.0 
738 
10.1 
332 
4.6 
384 
5.3 
50 
0.7 

1.5 
81 

9,828 
6 , 803 
69.2 
1,501 
22.1 
708 
10.4 
337 
5.0 
349 
5.1 
36 
0.5 

1.5 
85 

11,191 
7,877 
70.4 
1 ,546 
19.6 
680 
8.6 
339 
4.3 
414 
5.3 
47 
0.5 

Data represent only those expenditures collected in the interview survey, not 
the total of all family expenditures. 

a 

Source: U.S. Department of Commerce, Bureau of Labor S t a t i s t i c s ,  Consumer 
Expenditure Survey S e r i e s ,  Report 455-3, Washington, D . C . ,  1976, 
pp. 34-38. 
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A SUMMARY OF ANNUAL BUDGETS FOR A FOUR-PERSON FAMILY AT THREE LEVELS OF 

LIVING IN THE URBAN U S ,  IN AUTUMN 1976, AND THE PERCENT INCREASE IN 

WE BUDGETS SINCE 1975 ARE PRESENTED BELOW, GINSUMPTION COSTS ROSE BY 
APPROXIMATELY 3 IN THE LOWER BUDGET AND 6% IN THE INTERMEDIATE AND 
HIGHER BUDGET, THE LARGEST INCREASES AMONG COMPONENTS OCCURRED IN 
TRANSPORTATION, HOMEOWNER COSTS, AND MEDICAL CARE, 

Autumn 1976 Urban Family Budgets and Percent Change 
Since 1975a 

Lower % A Intermediate  % A Higher % A  
budget 1975-1976 budget 1975-1976 budget 1975-1976 

Tota l  budget 

Total  family consumption 

Food 

Housing 

~ ~ 

$10,041 4.7 $16,236 6.0 $23,759 6.6 

8,162 4.7 12,370 5.5 17,048 5.6 

3,003 1.7 3 , 859 0 . 8  4,856 0.8 

1,964 5.8 3,843 8 .8  5,821 8.7 

Transportat ion 767 9 .3  1,403 9.7 1,824 10.0 

% of t o t a l  

Clothing 

Personal care  

Medical care  

9.4 11.3 10.7 

799 3.6 1,141 3 . 5  1,670 3.5 

265 6.9 355 7.3 503 7.0 

896 9 . 5  900 9 .5  9 39 9.6 

Other family consumption 468 4.7 8 69 4.6 1,434 4.6 

Other items 45 1 3.4 731 4.3 1,234 4.4 

Taxes and deductions 1,429 3,134 5,476 

Socia l  s e c u r i t y  and d i s a b i l i t y  604 4.7 898 7.7 911 8.3 

Personal income taxes  825 5.6 2,236 8.7 4,565 10.5 

aThe budgets represent  t h e  c o s t s  of t h r e e  hypothe t ica l  l ists  of goods and s e r v i c e s  t h a t  
were s p e c i f i e d  i n  t h e  mid-1960s and updated annually. These budgets a r e  f o r  a p r e c i s e l y  
def ined urban family of four:  a 38-year-old husband employed f u l l  time, h i s  non-working 
wife, a boy of 13, and a g i r l  of 8. After about 15 years  of married l i fe ,  t h e  family is 
s e t t l e d  i n  t h e  community and t h e  husband is  an experienced worker. 

Source: U.S. Department of  Labor, Bureau of Labor S t a t i s t i c s ,  Autumn 1976 
Urban Family Budgets and Comparative Indexes f o r  Se lec ted  Urban 
Areas, USDL: 77-369, Washington, D . C . ,  Apr i l  27, 1977. 
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hJSINESS PLANS TO SPEND $135 BILL ION ON NEW PLANTS ANG EGUIPFlENT I N  1977, 
u13% MORE THAN I N  1976, 
ALL MAJOR MANUFACTUR I NG AND NONrWUFACTUR I NG I NDUSTR I ES EXCEPT "OTHER 

THE 1977 SPENDING PLANS INDICATE ADVANCES FOR 

 TRANSPORTATION^" THE LATTER REFLECTS A DECLINE I N  OLVLAYS FOR THE TRANS- 
ALASKA PIPELINE, AIRLINES PLAN A 26% INCREASE, FOLLOWING 4 YEARS OF 

DECLINES, 

8% LAST YEAR1 
RAILROADS PLAN A 10 uz INCREASE; THEIR SPENDING DECLINED 

"OTHER TRANSPORTATION" PLANS A 2% DROP THIS YEAR, AS 
CONSTRUCTION OF THE TRANS-ALASKA PIPELINE IS COMPLETED, 

ALL INDUSTRIES 

Percent 
-30 -20 -10 

1917 Expected 

76 Preliminary 

Air Transportation 

Gas, Water, and 
Sanitary Services 

Electric Utilities 

Nondurable Goods 
Manufacturing 

Durable Goods 
Manufacturing 

Communication 
Commercial, and 
Other 

Mining 

Railroad 

Mise Transportation 

Plant  and Equipment Expenditures:  1977. 

Source: U.S. Department of Commerce, Bureau of  Economic Analysis,  Survey 
of Current Business, 57, No. 1, Washington, D . C . ,  January 1977, 
p .  20. 
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EVEN THOUGH TCTAL EMPLOYMENT I N  TRAPISF’ORTATION AND RELATED INDUSTRIES D I D  
NOT GROW AT AS FAST A RATE AS TOTAL u,sl EMPLOYMENT, MERE WERE SEVERAL 
CATEGORIES OF TRANSPORTATION EMPLOYMENT (FOR WPLE - AIR SERVICE, AUTO- 
MOTIVE RETAILERS AND WHOLESALERS, AND SERVICES) MAT GREW FASTER THAN THE 
NATIONAL AVERAGE1 

U.S. Employment i n  Transportat ion and Related I n d u s t r i e s  
(number of persons employed, 

i n  thousands) 

1960 1970 1975 1976 1960-1976%A 

Transportation serv ice  
A i r  
Bus- interci ty  and r u r a l  
Local t ransport  
Railroads 
O i l  p ipe l ine  
Taxi 
Trucking and t rucking terminals 
Water 

Totals  

Transportation equipment manufacturing 
Aircraf t  and p a r t s  
Motor vehicles  and equipment 
Railroad equipment 
Ship and boat bui lding and r e p a i r  
Other t ranspor ta t ion  equipment 

Transportation r e l a t e d  indus t r ies  

Totals  

Automotive and accessory r e t a i l  dealers  
Automotive wholesalers 
Automotive services  and garages 
Gasoline serv ice  s t a t i o n s  
Highway and s t r e e t  construct ion 

<Petroleum Refining 
Other indus t r ies :  

Truck dr ivers  and deliverymen 
Shipping and receiving c le rks  
Totals  

b Government t ranspor ta t ion  employees 
U.S. Department of Transportation 
Highway employees - s t a t e  and loca l  
Post o f f i c e  
Other C 

Totals  

Total  t ranspor ta t ion  employment 

Total  employed c i v i l i a n  labor force  

Percent t ranspor ta t ion  of t o t a l  

19 1 
41 

101 
885 

2; 
1 2 1  
770 
232 

2,364 

646 
829 

43 
141 
33 

1,692 

807 
215 
251 
453 
294 
311 

1,418 
240 

3,989 

38 
532 

83 
18 

67 1 

8,716 

65,778 

351 
43 
77 

627 
18 

107 
998 
215 

2,436 

669 
914 

51 
17  , 170 

111 
1,915 

996 
320 
384 
614 
331 
333 

1,356 
359 

4,693 

66 
60 7 
104 

1 2  
7 89 

9,833 
78,627 

362 
39 
69 

538 
17 
83 

996 
190 

2,294 

514 
892 

52 
194 
115 

1,767 

1,076 
367 
400 
616 
297 
380 

1,325 
419 

4,880 

73 
604 
98 
13 

788 

9,729 

84,783 

370 93.7 
40 2.4 
69 - 31.7 

528 - 40.3 
17 - 26.1 
77 - 36.4 

1,009a 31.0 
197 - 15.1 

2,230 - 5.7 

484 - 25.1 
948 14.4 

43 0.0 
2 14 51.8 
141 327.3 

1,830 8.2 

1,116 38.3 
380 76.7 
447 78.1 
627 38.4 
299 1.7 
397 27.7 

1,319 7.0 
431 79.6 

5,016 25.7 

74 94.7 
600 12.8 
94 13.3 

781 16.4 

9,857 13.1 

13 - 27.8 

87,845 33.5 

13.3 12.5 11.5 1 1 . 2  

November 1976 da ta .  a 

b1970 data  include a l l  of DOT; 1960 da ta  only include Federal Aviation Administration. 

cIncludes ICC, CAB, Maritime Administration, Railroad Retirement Board, and Coast Guards. 

Sources : Transpor ta t ion  Associat ion of America, Transportat ion Facts and 
Trends, 12th ed. ,  Washington, D . C . ,  J u l y  1976, p. 23; Transpor- 
t a t i o n  Facts and Trends, Quarter ly  Supplement, Washington, D . C . ,  
Apr i l  1977, p.  23. [Basic source: C.L.  Green ( ed . ) ,  G.P. Green 
(ed . ) ,  and J . A .  McCall ( ed . ) ,  U.S. Department of Labor, Bureau 
of Labor S t a t i s t i c s ,  Employment and Earnings,  Washington, D . C . ,  
month 1 y . ] 
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1977 CAR SIZE CLASSIFICATION BY WARD'S AND THE 
EN1 ROWEJrAL PROTECTION AGENCY (EPA) a 

Ward's C l a s s i f i c a t i o n  
(based on wheel base  s i z e  and merchandising i n t e n t )  

Subcompact Compact Intermediate  F u l l - s i z e  

Astic (28) 
Bobcat (30) 
Chevette (36) 
Corve t te  (16) 
Gremlin (23) 
Monza (28) 
Mustang I1 (26) 
Pacer (20) 
P in to  (30) 
S t a r f  i r e  (28) 
Sunbird (30) 
Vega (28) 

Aspen (20) 
Camaro (19) 
Comet (20) 
F i r eb i rd  (20) 
Granada (20) 
Maverick (20) 
Monard (20) 
Nova (20) 
Omega (21) 
Skylark (20) 
Ventura (24) 
Volare (20) 

Century (20) 
Charger SE (15) 
Chevelle (Malibu) (19) 
Cordoba (15) 
Cut lass  (20) 
Fury (19) 
Grand P r i x  (19) 
LeMans (20) 
LTD I1 (17) 
Matador (17) 
Monte Carlo (17) 
S e v i l l e  (16) 

h i c k  (18) 
Cad i l l ac  (16) 
Chevrolet  (19) 
Lincoln (15) 
LTD (17) 
Mark I V  
Marquis (15) 
Olds (19) 
Pont iac  (20) 
Rivera (1'1) 
T.  Bird (17) 

EPA' s C lassif ica t  ion 
(based on i n t e r i o r  volume of car)  

\ ,  

Subcompact Compact Mid-s ize  Large 
~ ~~ 

Astic (28) 
Bobcat (30) 
Camaro (19) 
Chevette (36) 
Comet (20) 
F i r eb i rd  (20) 
Gremlin (23) 
Maverick (20) 
Monza (28) 
Mustang I1 (26) 
P in to  (30) 
S t a r f i r e  (28) 
Sunbird (30) 
Vega (28) 

Aspen (20) 
Granada (20) 
Grand P r i x  (19) 
Hornet (20) 
Monard (20) 
Monte Carlo (17) 
Nova (20) 
Omega (21) 
Pacer (20) 
S e v i l l e  (16) 
Skylark (20) 
T. Bird (17) 
Ventura (24) 
Volare (20) 

Century (20) 
Charger SE (15) 
Cordoba (15) 
Cougar (17) 
Cut lass  (20) 
Eldorado (14) 
Fury (19) 
LeMans (20) 
LTD I1 (17) 
Malibu (19) 
Monaco (19) 
Mark V (15) 

Cadi1 lac (16) 
Chevrolet (19) 
Chrys 1 er  (1 4) 
Delta 88 (20) 
Electria (17) 
Ford (17) 
Grand Fury (15) 
LeSabre (20) 
Lincoln (15) 
Matador (17) 
Mercury (15) 
Monaco (15) 
Olds 98 (18) 
Pont iac  (20) 
Rivera (17) 
Toranado (15) 

a E P A ' s  c e r t i f i e d  miles  pe r  ga l lon  (mpg) are ind ica ted  i n  parentheses .  

/ 
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Census Regions and Geographic Divisions of the  U.S. 

Source: U.S .  Department of Commerce, Bureau of the Census. 
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National Travel  Survey Travel  Regions, 1974 and 1975. 

Source: U.S. Travel  Data Center,  1975 Nat ional  Travel  Survey: F u l l  Year Report ,  Washington, D . C . ,  
1976, p .  C - 1 .  
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Metric Unit Prefixes 

Mu 1 t i p  1 es 

submu 1 t i p  1 es 
Amount and Prefixes Means 

1000000000000 
1000000000 

1000000 
1000 
100 

10 

0 .1  
0.01 

0,001 
0,000001 

0.00000001 
0.000000000001 

0.000000000000001 
0.000000000000000001 

10 12 
109 
106 
103 
102 

10-1 
10-2 
10-3 
10-6 
10-9 
10-12 
10- 15 
10-18 

10 

t e r a  

mega 
k i l o  
hec to  
deka 

d e c i  
c e n t i  
m i l l i  
micro 
nano 
p ic0  
femto 
a t t o  

gigs 
One 
One 
One 
One 
One 
Ten 

One 
On e 
One 
On e 
On e 
One 
One 
One 

t r i l l i o n  times 
b i l l i o n  times 
m i l l i o n  t imes 
thous and times 
hundred times 
times 

t en th  of 
hundredth of 
thousandth of  
mi l l i on th  of 
b i l l i o n t h  of 
t r i l l i o n t h  of  
quadbi l l i o n t h  of 
q u i n t i l l i o n t h  of 

Source: The American Society of Mechanical Engineers,  ASME Orien ta t ion  
and Guide f o r  Use of  S I  (Metric) Units ,  6 th  ed . ,  New York, 
May 1, 1975, p. 6. 

Energy Conversion Table 

To convert 
from + To -+ 

Mu1 t i p l y  by 

Joule  Btu Millions of ba r re l s  
of o i l  per  day 

Joule (J) 

Btu 
Millions of ba r re l s  of oil /day 

W-s (watt-second) 
W-h (watt-hour) 
kW-h (kilowatt hour) 
Ft- lb  (foot-pound force) 

Hp-hr (horsepower hour) 

Calorie ( internat ional  tab  1 e) 

erg 
Quad 

1.000 

1.055 x l o 3  

2.156 x l 0 l 8  

1.000 
3.600 x l o 3  
3.600 x lo6  
1.356 
2.685 x l o6  

4.187 

1.000 x 10-7 

1.055 x 1018 

0.948 x 

1.000 

2.044 x 1015 
0.948 x 

3.413 
3.413 x l o 3  
1.285 x 

2.545 x l o 3  
3.969 x 

0.948 x 

1.000 x 1015 

0.464 x 

0.489 x 1 O - l ’  

1.000 
0.464 x 

1.669 x 

1.669 x 

0.628 x 

1.245 x 

1.941 x 

0.464 x 

0.489 
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Energy Units and Associated Conversion Fac tors  

1 Joule (J) = 1 ca lo r i e  (cal)  = 

0.239 ca l  
9.485 x Btu 
2.778 x kWhr 
9.485 x MBtu 
1.157 x MWd 
3.169 x MWyr 
9.485 x 10-lg Quads 

4.184 J 
3.968 x Btu 
1.162 x kWhr 
3.968 x MBtu 
4.843 x MWd 
1.326 x MWyr 
3.968 x Quads 

a 1 Br i t i sh  thermal un i t  (Btu) = 1 kilowatt-hour (kWhr) = 

1054 J 
252 cal 

2.929 x kWhr 
MBtu 

1 . 2 2  x MWd 
3.341 x MWyr 

10-15 Quads 

3.6 x l o6  J 
8.604 x l o 5  cal  

3413 Btu 
3.413 x MBtu 
4.167 x MWd 
1.141 x MWyr 
3.413 x Quads 

1 mill ion Btu (MBtu) = 1 megawatt-day (MWd) = 

1.054 x l o 9  J 
2.52 x l o 8  ca l  

lo6  Btu 

0.0122 MWd 
292.9 kWhr 

3.341 x MWyr 
p a d s  

8.64 x 1 O 1 O  J 
2.065 x 1 O 1 O  cal 
8.195 x l o 7  Btu 

2.4 x l o 4  kWhr 
81.95 MBtu 

2.738 x MWyr 
8.195 x Quads 

1 megawatt-year (MWyr) = 1 Quad = 

3.156 x 1013 J 
7.542 x 10l2 cal 
2.993 x 1O1O Btu 
8.766 x lo6  kWhr 
2.993 x l o 4  MBtu 

365.2 MWd 
2.993 x Quads 

1.054 x 10l8 J 
2.52 x 1017 cal 

1015 Btu 
2.929 x 10l1 kWhr 

1 .22  x l o 7  MWd 
3.341 x l o 4  MWyr 

109 mtu 

Other u n i t s  of energy: 
1 erg = 10-7 J 
1 foot-pound ( f t - l b )  = 1.356 J 
1 therm = lo5 Btu 
1 horsepower-hour (hp-hr) = 0.746 kWhr = 2.686 x lo6 J 
1 watt-second = 1.000 J 
1 Qb = l o 3  Quads 

a In t  ernat ional  tab le .  

bOften used when discussing extremely la rge  quant i t ies  of 
energy. 
Quad. However, t h e  Quad i s  equal t o  one m i l l i - Q  o r  Q. 

This u n i t  of measure i s  often mistaken f o r  t h e  

Source: R. H .  Romer, Amherst College,  Energy -An In t roduct ion  t o  Physics, 
Appendix A, W .  H .  Freeman and Company, San Francisco, CA, 1976, 
p. 557. 
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HEAT VALUES FOR HYDROCARBON FUELS CAN BE GROSS OR NET (HIGH OR LOW) I THE 
GROSS VALUE INCLUDES THE HEAT I N  THE WATER VAPOR I N  THE COMBUSTION 
PRODUCTSi WHEREAS THE NET DOES NOT, 

THE CONVENTIONAL HEAT VALUES EMPLOYED IN ENERGY CALCULATION ARE THE GROSS 
VALUES, (THE DIFFERENCE BETWEEN GROSS AND NET VALUES IS ABOUT 2%) 

THE GROSS HEAT VALUE FOR GASOLINE AND OTHER TRANSPORTATION FUELS VARIES 

VARIATIONS, THE GROSS HEAT VALUES BELOW HAVE BEEN CALCULATED BY AVERAGING 
SLIGHTLY AS A FUNCTION OF REGION OF THE COUNTRY AND SEASONAL CLIM4TIC 

HEAT VALUES PROVIDED BY SEVERAL ORGANIZATIONS, 

Gross Heat Values f o r  Transportat ion Fuels 

Btu/gal 

Automotive gasol ine  124,000 

No. 1 d i e s e l  o i l  and kerosene 135,100 

No. 2 d i e s e l  o i l  138,800 

No. 6 f u e l  o i l  149,300 

Liquid propane 91,600 

AVGAS (100 motor octane) 118,400 

Aviation j e t  f u e l  (commercial) 133,200 

Source: The Aerospace Corporation, Survey 
and Se lec t ion  of Fuel Heat Values 
f o r  Use i n  TranSportation S tudies ,  
I n t e r o f f i c e  memo, Los Angeles, 
Calif. , January 1977. 



S4-112 

a Conversion Factors  f o r  "Short , I 1  "Long , I 1  and Metric Tons 

~~ ~ 

Pounds ( lb)  Kilograms (kg) 

Short  ton  2000 907.2 

Long ton 2240 1,016 

Metric ton ( t  o r  tonne) 2205 1,000 

a Coal resources  and suppl ies  are genera l ly  measured i n  
"short  tons" (2000 l b ) .  Marine fore ign  commerce is  
gene ra l ly  measured i n  long tons  whereas marine 
domestic commerce i s  measured i n  s h o r t  t ons .  Most 
o the r  energy resources  t h a t  are measured i n  tonnage 
u t i l i z e  t h e  "metric tonne'' which i s  10% g r e a t e r  than 
t h e  "short  ton." 

Units of  Length and Associated Conversion Factors  

I -~ 

' _,' 

~ ~~ 

1 foo t  ( f t )  = 

0.3048 m 
1.894 x s t a t u t e  mile 
1.646 x n a u t i c a l  mile  

a 1 s t a t u t e  mile = 

5280 f t  
1609 m 
0.87 n a u t i c a l  mile 

1 meter (m) = 

3.281 f t  
6.214 x s t a t u t e  mile 
5.400 x n a u t i c a l  mile 

b 1 n a u t i c a l  mile  = 

6077 f t  
1852 m 

1.151 s t a t u t e  mile 

a S t a t u t e  miles are t h e  conventional u n i t  of measurement 
f o r  highway t rave l .  

Naut ical  miles a r e  occas iona l ly  used f o r  measuring 
a i r  and water t r a v e l  d i s t ances .  

b 

Source: R .  H. Romer, Amherst College,  Energy - An 
In t roduct ion  t o  Physics,  Appendix A ,  
W. H.  Freeman and Company, San Francisco, 
CA, 1976, p. 559. 
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Fluid Flow Rates and Conversion Factors  

, 

1 cubic foot per minute 
1 acre-foot per year = (ft3/min or cfm) = 

1 gal/day 892.2 gal/day 1.077 x l o 4  gal/day 
1 .121  x 10-3 acre-ft /yr 1 acre-f t /yr  12.07 acre-f t /yr  
9.283 x f t3 /min  8.282 x ft3/min 1 ft3/min 
1.547 x lom6 f t3 / sec  1.38 x ft3/sec 1.667 x ft3/sec 
4.381 x lo-* m3/sec 3.909 x m3/sec 4.719 x m3/sec 

1 gallon per day = 

bgd 8.922 x bgd 1.077 x bgd 

1 cubic foot  per second 1 cubic meter per second 1 b i l l i o n  gallons per day 
(ft3/sec or cfs)  = (m3/sec> = (bgdl= 

6.463 x l o 5  gal/day 2.282 x l o 7  gal/day lo9  gal/day 
724.4 acre-f t /yr  2.558 x l o 4  acre-ft /yr 1 . 1 2 1  x 106 acre-f t /yr  

60 ft3/min 2119 ft3/min 9.283 x l o 4  ft3/min 
1 f t3/sec 35.31 f t3 / sec  1547 f t3 / sec  

2.832 x m3/sec 1 m3/sec 43.81 m3/sec 
6.463 x bgd 2.282 x bgd 1 bgd 

Source: R .  H .  Romer, Amherst College,  Energy -An In t roduct ion  t o  
Physics,  Appendix A ,  W .  H .  Freeman and Company, San Francisco,  
CA, 1976, p. 558.  
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TRANSPORTATION ENERGY CONSERVATION DATA BOOK: 
EDITION 1 .5  

Chapter Contents 

Chapter 1. Charac te r i s t i c s  of  Transportat ion Modes 

Sec t ion  1.1 Overview 

Sect ion 1 . 2  Highway Vehicles 

Sect ion 1 . 3  A i r  

Sect ion 1 .4  Rail 

Sect ion 1 . 5  Marine 

Sect ion 1.6 Pipe 

Chapter 2.  Energy Charac te r i s t i c s  

Sec t ion  2 . 1  Energy Consumption 

Sec t ion  2 . 2  Energy Eff ic iency  

Chapter 3.  Conservation Al te rna t ives  

Sect ion 3 . 1  Conservation Measures 

Sect ion 3.2 Penet ra t ion  Scenarios 

Chapter 4. Government Impacts 

Sec t ion  4 . 1  

Sect  ion 4 .2  Government Regulations 

Sec t ion  4.3 Government Research, Development and Demonstration Spending 

Government Taxes and Expenditures 

Chapter 5. Energy Supply 

Sect ion 5.1 Overview 

Sect ion 5.2 Domestic Production 

Sect ion 5 . 3  Imports 

Sec t ion  5.4 P r i ces  

Sect ion 5 . 5  Projec t ions  

Chapter 6. Transportat ion Demand 

Sec t ion  6.1 Population Charac t e r i s t i c s  

Sect ion 6.2 Economic Determinants 

Chapter 7. Miscellaneous 
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SUPPLEMENT IV 

SELECTED BIBLIOGRAPHY WITH ABSTRACTS 

The entries are alphabetical by personal author or by corporate 
author if there is no personal author 

AVAILABILITY OF REPORTS 

GPO For sale by the Superintendent of Documents 
Government Printing Office 
Washington, D.C. 20402 
(Prices subject to change) 

NTIS For sale by the National Technical Information Service 
U.S. Department of Commerce 
Springfield, Virginia 22161 

NTIS has adopted a single price schedule for its printed reports. 
new price schedule, effective January 1, 1977, covers reports now in the 
collection and those yet to be acquired. A few reports will continue to 
be specially priced. The exceptions are publications of Special Techno- 
logy Groups and organizations for which NTIS acts as a sales agent and 
must honor that organization's price schedule. 

The 

Page-Count Price Schedule 

North American 
Pages Continent Only 

1-25 
26-50 
51-75 
76-100 
101-125 
126-150 
151-175 
176-200 
201-225 
226-250 
251-27 5 
276-300 

$3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.75 
7.50 
7.75 
8.00 
9.00 
9.25 

Pages 
301-325 
326-350 
351-37 5 
376-400 
401-425 
426-450 
451-475 
4 7 6-500 
501-525 
526-550 
551-5 7 5 
576-600* 

North American 
Continent Only 

$9.75 
10.00 
10.50 
10.75 
11.00 
11.75 
12.00 
12.50 
12.75 
13.00 
13.50 
13.75 

Other addressees add $2.50 to North American Continent price. 
*For reports of 601  to 1000 pages, add $2.50 for each additional 100- 
page increment; for reports of more than 1000 pages, add $4.50 for each 
additional 100-page increment. Prices subject to change. 

If no availability is listed, inquire from the source issuing the document. 
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American I n s t i t u t e  o f  Chemical  E n g i n e e r s  
nt-rav COnveEsaQn 

E n q i n e e r i n q  C o n f e r e n c e  P r o c e e d i n g s .  Volumes 
I a n d  I1 

L i n e ,  Nevada, o n  Sep tember  12-17, 1976, 2,011 
P- 

1976 
Sponsor :  American I n s t i t u t e  of Chemica l  E n g i n e e r s  
A b s t r a c t :  T h e s e  a n n u a l  conferences f o c u s  on 

Conf-eld a t  t h e  S a h a r a  T a h o e  Hotel, S t a t e  

e n g i n e e r i n g  a p p l i c a t i o n s  i n  non-co nven t  i o n a  1 
e n e r g y  conversicn. A p p r o x i m a t e l y  250 p a p e r s  
were p r e s e n t e d  i n  t h i s  e l e v e n t h  c o n f e r e n c e ,  
u h i c h  e m p h a s i z e d  e f f i c i e n c y  o f  e n e r g y  
c o n v e r s i o n ,  e n e r g y  c o n s e r v a t i o n ,  a n d  
e x p l o r a t i o n  a n d  e x p l o i t a t i o n  of p r i m a r y  
e n e r g y  s o u r c e s .  Voluae I i n c l u d e s  p a p e r s  o n  
t h e s e  s u b j e c t  areas: Advanced Auto 
P r o p u l s i o n ,  advanced  c o n c e p t s ,  A l t e r n a t i v e  
F u e l s ,  B i o m e d i c a l  Power,  B r a y t o n  C y c l e s  and  
E x p a n d e r s ,  Coal and  O i l  S h a l e  U t i l i z a t i o n ,  
E lec t r ic  V e h i c l e s ,  E l e c t r o c h e m i c a l  Power, 
E n e r g y  C o n s e r v a t i o n  a n d  S t o r a g e ,  G e o t h e r m a l  
Ene rgy ,  Heat P i p e s ,  a n d  Hydrogen Energy 
Sys tems .  P a p e r s  c o n t a i n e d  i n  Volume I1 d e a l  
w i t h  t h e s e  t o p i c s :  n H D  and o t h e r  Topp ing  
C y c l e s ,  N u c l e a r  Power,  Rank ine  C y c l e  POYeT, 
S o l a r  Power, S p a c e  Power,  S t i r l i n g  C y c l e  
E n g i n e s ,  T h e r m o e l e c t r  ics, T h e r m i o n i c s ,  Urban 
Energy  Management, a n d  Wind Power. Also 
i n c l u d e d  i n  t h e s e  p r o c e e d i n g s  are a b s t r a c t s  
of p a p e r s  from t h e  1973, 1974. 1975, a n d  1976 
C o n f e r e n c e s ;  a S u b j e c t  Index :  and a n  A u t h o r  
Index.  S e v e r a l  p a p e r s  on advanced  au to  
p r o p u l s i o n ,  electric v e h i c l e s ,  and s t i r l i n g  
c y c l e  e n g i n e s  a r e  a b s t r a c t e d  s e p a r a t e l y .  (BYB) 

A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  
E n g i n e e r s ,  385 East 4 7  St. ,  N e w  York, N Y  
10017 690.00  

Anon yrnous 
A l t e r n a t i v e  Aircraf t  P o w e r p l a n t s  
Au tomot ive  E n g i n e e r i n g ,  84(7) , pp. 54-57; ar t ic le  

b a s e d  on  SAE P a u e r  760536. " A l t e r n a t i v e  
C o n c e p t s  for Adianced Bne igy  C o n s e r v a t i o n  
T r a n s p o r t  Eng ines , "  p r e s e n t e d  a t  t h e  A i r  
T r a n s p o r t a t i o n  Meet ing,  May 16-20, 1976, N e w  
York C i t y  

J U l  1976 
h b s t r a c t :  A s  i n  o t h e r  sectors of  t h e  economy, t h e  

a i r  t r a n s p o r t a t i o n  i n d u s t r y  i s  u n d e r  p r e s s u r e  
t o  make f u e l  economy improvements .  T h i s  
a r t i c l e  s u m m a r i z e s  a r e c e n t  e v a l u a t i o n  of 
t h e s e  a l t e r n a t i v e  a i r c r a f t  p o w e r p l a n t s  
c o n c e p t s :  h e a t  exchange r  c y c l e s ,  
u n c o n v e n t i o n a l  a r r a n g e m e n t s  (e.  g., g e a r e d  
f a n s ) ,  and  t u r b o p r o p s .  E v a l u a t i o n  of t h e  
p o t e n t i a l  b e n e f i t s  of t h e s e  p o w e r p l a n t s  is  
made i n  terms of f u e l  c o n s u m p t i o n  and  d i r e c t  
o p e r a t i n g  costs. (BYB) 

Anonymous 
A l t e r n a t i v e  p o w e r p l a n t s  a n d  Enerqv  C o n s e r v a t i o p  
Au tomot ive  E n g i n e e r i n g ,  B U ( 3 ) ,  pp. 32-33, 68; 

a r t i c l e  b a s e d  on a p a p e r  p r e s e n t e d  a t  t h e  
Ene rgy  T r a n s p o r t a t i o n  Forum of t h e  S o c i e t y  of 
Au tomot ive  E n g i n e e r s  Au tomobi l e  E n g i n e e r i n g  
a n d  M a n u f a c t u r i n g  n e e t i n g ,  Detroit, O c t .  15, 
1975 

I(ar 1976 
A b s t r a c t :  A l though  some o f  t h e  a l t e r n a t i v e  

a u t o m o b i l e  e n g i n e s  u n d e r  s t u d y  ( g a s  t u r b i n e ,  
S t i r l i n g ,  Rank ine ,  d i e s e l ,  electric, h y b r i d ,  
s t r a t i f i e d - c h a r g e ,  a n d  Wankel p o w e r p l a n t s )  
o f fe r  b e n e f i t s  from d e c r e a s e d  f u e l  
c o n s u m p t i o n ,  t h e  t o t a l  l i f e - c y c l e  cost  of t h e  
v e h i c l e  and  i t s  f u e l  s h o u l d  b e  t h e  main 
c o n s i d e r a t i o n  i n  d e c i d i n g  which s y s t e m  s h o u l d  
b e  used.  The  i n t e r n a l  combus t ion  englr ie  ( I C E )  
has become an i n c r e a s i n g l y  e f f i c i e n t  u s e r  o f  
g a s o l i n e  s i n c e  its i n t r o d u c t i o n .  Each 
a l t e r n a t i v e  e n g i n e  a t  t h i s  time is  i n f e r i o r  
t o  t h e  c o n v e n t i o n a l  I C E  i n  a t  l e a s t  o n e  
v i t a l  area, and  most o f  t h e s e  d e f i c i e n c i e s  
are i n  areas r e l a t e d  t o  consumer  a c c e p t a n c e .  
The i n v e s t m e n t  r i s k s  of m a r k e t i n g  a n  
a l t e r n a t i v e  e n g i n e  would h a v e  a s u b s t a n t i a l  
i m p a c t  on a n y  firm's economic  u e l l - b e i n g .  
L i k e w i s e ,  m a r k e t i n g  a new f u e l  f o r  a new 
p o w e r p l a n t  ( s u c h  a s  a " h r o a d c u t  d i s t i l l a t e  
f u e l "  r e q u i r i n g  less r e f i n i n g  t h a n  g a s o l i n e )  
would e n t a i l  a l a r g e  i n v e s t m e n t  r i s k .  The 
F e d e r a l  gove rnmen t  may a l t e r  t h e  s i t u a t i o n  i n  
f a v o r  of an  a l t e r n a t i v e  e n g i n e  by e x e r t i n g  
p r e s s u r e  t o  force a r a p i d  c o n v e r s i o n  t o  t h e  
a l t e r n a t i v e  o r  by s u p p o r t i n g  a major R E D 
program. (BYB) 
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Anonymous 
Electric V e h i c l e  Development  
Au tomot ive  E n g i n e e r i n g ,  8 4 ( 8 ) ,  pp. 39-43; ar t ic le  

b a s e d  o n  f o u r  p a p e r s  p r e s e n t e d  a t  t h e  F o u r t h  
I n t e r n a t i o n a l  Electric V e h i c l e  Symposium, 
D u s s e l d o r f ,  Rug. 31-Sept.  2, 1976, and 
r e - p r e s e n t e d  a t  Convergence  76,  Dearborn ,  
Sep t .  20-22, 1976 

v e h i c l e s  are  d e s c r i b e d  i n  t h i s  a r t ic le .  The 
b a t t e r y - p o w e r e d  electric v e h i c l e  h a s  been 
l i m i t e d  by its o p e r a t i n g  r a n g e  f o r  t h e  l a s t  
50 y e a r s .  A l though  b a t t e r i e s  h a v e  been 
improved ,  t h e y  are still t h e  main constraint .  
O p e r a t i n g  r a n g e  is b e i n g  improved  t h r o u g h  
v e h i c l e  d e s  i g  n--use of l i g h t e r  materials,  
d e c r e a s e s  i n  a e r o d y n a m i c  d r a g ,  r e d u c t i o n s  i n  
s p i n  losses  by  u s i n g  b e t t e r  b e a r i n g s  and  
g e a r s ,  and  l o u e r  r o l l i n g  resistance t h r o u g h  
t h e  use of r a d i a l  tires. Range is  d e p e n d e n t  
on  t h e  b a t t e r y  and on v e h i c l e  o p e r a t i o n .  
Improvemen t s  i n  r a n g e  h a v e  been  a c h i e v e d  by 
d o u b l i n g  t h e  r a t i o  of b a t t e r y  w e i g h t  t o  g r o s s  
v e h i c l e  w e i g h t  from 25 t o  50%. by r emov ing  
peak  c u r r e n t s  from t h e  b a t t e r y ,  a n d  by  
r e g e n e r a t i v e  b rak ing .  A l though  n a x i m i z i n g  
t h e  r a n g e  h a s  been e m p h a s i z e d ,  i n c r e a s i n g  t h e  
r a n g e  w i l l  make t h e  car more a t t r a c t i v e  up  t o  
t h e  p o i n t  where i n t r a c i t y  d r i v i n g  n e e d s  are 
s a t i s f i e d .  F u r t h e r  i n c r e a s e s  w i l l  n o t  make 
t h e  car more m a r k e t a b l e  u n t i l  it c a n  r e a c h  
t h e  r a n g e  of i n t e r c i t y  t r a v e l  and  r e p l a c e  t h e  
c o n v e n t i o n a l  car. Energy s t o r a g e  d e v i c e s  
u n d e r  s t u d y  i n c l u d e  t h e  n a i n  p r o p u l s i o n  
l e a d / a c i d  b a t t e r y  package ,  t h e  n i cke l / cadmium 
b a t t e r y ,  f l y w h e e l  e n e r g y  s t o r a g e ,  a n d  t h e  
b a t t e r y / f l y w h e e l  combined.  A recent 
deve lopmen t  i n  c o n t r o l ,  t h e  c h o p p e r  
( i n t e r r u p t e d  c o n t r o l  method i n  wh ich  t h e  
v o l t a g e  c a n  b e  v a r i e d  o v e r  a n  i n f i n i t e  
r a n g e ) ,  h a s  improved  e f f i c i e n c y .  The compac t  
p a s s e n g e r  car d e v e l o p e d  b y  T o y o t a  notor h a s  a 
maximum s p e e d  of 95 kmh o r  more, accelerat ion 
p e r f o r m a n c e  of 2.3 sec or less f rom 
s t a n d s t i l l  t o  30 kmh, and a d r i v i n g  r a n g e  of 
180 km a t  a c o n s t a n t  s p e e d  of 40 kmh. (BYB) 

Aug 1976 
A b s t r a c t :  Recent d e v e l o p m e n t s  i n  electric 

Anonymous 
A H y b r i d  V e h i c l e  for  F u e l  Econom 
Automot ive  E n g i n e e r i n g ,  8 4 ( 5 ) ,  p:. 16-19, 44 -45 ;  

a r t i c l e  b a s e d  on SAE p a p e r  760121 p r e s e n t e d  
a t  S o c i e t y  of Au tomot ive  E n g i n e e r s  Annual 
Mee t ing ,  Detroi t ,  Feb. 23-27, 1976 

May 1976 
A b s t r a c t  : A g a s o l i n e / e l e c  t r  ic p a r  a l l e l  h y b r i d  

d r i v e  t r a i n  i s  Froposed  t o  i n c r e a s e  f u e l  
economy of vans ,  b u s e s ,  and  l a r g e  p a s s e n g e r  
cars ,  u h i l e  m e e t i n g  1975-76 F e d e r a l  e m i s s i o n s  
s t a n d a r d s  b y  u s i n g  e x t e r n a l  controls.  
Computer  s i m u l a t i o n  s t u d i e s  a n d  dynamometer  
t e s t s  o n  a p r o t o t y p e  s y s t e m  i n d i c a t e  t h a t  a 
30 to  100% improvemen t  i n  f u e l  economy c a n  b e  
r e a l i z e d .  P r o b l e m s  w i t h  t h i s  h y b r i d  v e h i c l e  
i n c l u d e  h i g h  i n i t i a l  cost, r e d u c e d  d r i v i n g  
r a n g e  a t  v e r y  low s p e e d s ,  a n d  r educed  
c a p a b i l i t y  t o  s u p p l y  v e h i c l e  a u x i l i a r i e s  a t  
s t a n d s t i l l .  Development  p r e m i s e s  are l i s t e d ,  
t h e  s y s t e m  a n d  its o p e r a t i o n  a re  d e s c r i b e d ,  
a n d  results of dynamometer  tests a r e  
d e t a i l e d .  (BYB) 

Appleby,  A. J.; J a c q u e l i n ,  J.: Pompon, J.D. 
C h a r q e - D i s c h a r q e  B e h a v i o r  of t h e  

g i r c u l a t i n a  Z inc -Ai r  V e h i c l e  B a w  
L a b o r a t o i r e s  d e  M a r c o u s s i s ,  F r a n c e  
P a p e r  No. 770381, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hall, Detroit ,  Michigan,  
F e b r u a r y  28 - March 4, 1977, 12 p. 

1977 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  The p r i m a r y  u n i t  of t h e  C.G.E. z i n c - a i r  

e lec t r ic  v e h i c l e  b a t t e r y  h a s  been d e s c r i b e d  
i n  p r e v i o u s  p u b l i c a t i o n s .  It c o n s i s t s  of a 
c o n s t a n t  c r o s s - s e c t i o n  t u b u l a r  f u e l  ce l l  
u s i n g  z i n c  powder i n  c i r c u l a t i n g  12 N KOH 
s o l u t i o n .  A l l  t h e  r e a c t i o n  p r o d u c t  ( z i n c a t e )  
is m a i n t a i n e d  i n  c o l l o i d a l  s o l u t i o n .  The 
s y s t e m  is c a p a b l e  of l i f e - t i m e s  i n  excess of 
1,800 h o u r s  a n d  w i l l  be  of low cost. The 
p r e s e n t  p a p e r  d e a l s  w i t h  t h e  t e c h n i c a l  
a s p e c t s  of r e c h a r g e  of t h e  s y s t e m ,  which, i n  
c o n t r a s t  t o  t h e  p r i m a r y  ce l l ,  i s  still  i n  t h e  
l a b o r a t o r y  e n g i n e e r i n g  s t a g e .  The 
l i m i t a t i o n s  of t h e  sys t em are d i s c u s s e d  a n d  
t h e  o v e r a l l  p e r f o r m a n c e  b a s e d  o n  d i f f e r e n t  
p a r a m e t e r s  is g iven .  A number of d i f f e r e n t  
e c o n o m i c  o p t i o n s  are examined.  (7  references) 
( a u t h )  

Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 82.75 

A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  
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Argonne N a t i o n a l  L a b o r a t o r y ,  9700 S. C a s  Ave.. 

Hiqh-Performance Batteries for  0 f f - m  Enerqy  
Argonne, I L  60439 

S t o r a q e  a n d  E l e c t r i c - V e h i c l e  P r o p u l s i o n .  
P r o q r e s s  Report for t h e  P e r i o d  A p r i l  - J u n e  
1976 

R e p o r t  No. ANL-76-81, 6 1  p. 
J u l  1 9 7 6  
Sponsor :  Energy R e s e a r c h  a n d  Development  

Ad m i n i s t r a t i o n  
A b s t r a c t :  T h i s  r e p o r t  d e s c r i b e s  t h e  r e s e a r c h  a n d  

management e f for t s  of t h e  program a t  Argonne 
Nat iona l  L a b o r a t o r y  (AWL) o n  1 i t h i u M m e t a l  
s u l f i d e  b a t t e r i e s  d u r i n g  t h e  p e r i o d  
A p r i l - J u n e  1976. T h e s e  b a t t e r i e s  are b e i n g  
d e v e l o p e d  f o r  e n e r g y  s t o r a g e  on u t i l i t y  
n e t  works a n d  f o r  e l e c t r i c - v e h i c l e  p r o p u l s i o n .  
The p r e s e n t  cells ,  which o p e r a t e  a t  400-950 
d e g r e e s  C ,  a re  v e r t i c a l l y  o r i e n t e d ,  p r i s m a t i c  
c e l l s  w i t h  a cen t ra l  p o s i t i v e  e l e c t r o d e  of 
FeS  o r  FeS2, two f a c i n g  n e g a t i v e  e l e c t r o d e s  
of l i thium-aluminum a l l o y ,  a n d  an e l e c t r o l y t e  
of molten LiC1-KC1.  E l e c t r o d e s  a n d  ce l l s  a r e  
b e i n g  f a b r i c a t e d  by s e v e r a l  i n d u s t r i a l  firms 
u n d e r  c o n t r a c t s  w i t h  ANL. T h e s e  f i r m s  are  
a l s o  p a r t i c i p a t i n g  i n  deve lopmen t  of 
f a b r i c a t i o n  methods t h a t  are  amenable  t o  mass 
p r o d u c t i o n .  C e l l s  p r o d u c e d  u n d e r  t h e  f i r s t  
c o n t r a c t s  a re  b e i n g  t e s t e d  a n d  e v a l u a t e d - - a s  
s i n g l e  cel ls  a n d  a s  two- a n d  t h r e e -  c e l l  
b a t t e r i e s .  N e w  e l e c t r o d e  a n d  cell  d e s i g n s  
are b e i n g  d e v e l o p e d  a n d  t e s t e d  a t  ANL, and 
p r o m i s i n g  d e s i g n s  w i l l  be i n c o r p o r a t e d  i n  t h e  
i n d u s t r i a  11 y f a b r i c a t e d  cells. The c o n c e p t s  
r e c e i v i n g  major a t t e n t i o n  i n c l u d e  t h e  
f a b r i c a t i o n  of e l e c t r o d e s  i n  t h e  uncha rged  
s t a t e  ( p o s i t i v e  e l e c t r o d e s  of Li2S and Fe a n d  
n e g a t i v e  e l e c t r o d e s  o f  p o r o u s  aluminum),  t h e  
u s e  of carbon-bonded c u r r e n t - c c l l e c  tor  
s t r u c t u r e s  i n  t h e  p o s i t i v e  e l e c t r o d e ,  t h e  
f a b r i c a t i o n  of e l e c t r o d e s  by hot-  p r e s  s i n g  
a c t i v e  materials a n d  e l e c t r o l y t e ,  and t h e  u s e  
of a d d i t i v e s  t o  i m p r o v e  e l e c t r o d e  and  cel l  
pe r fo rmance .  I n  c o o p e r a t i o n  wi th  i n d u s t r i a l  
firms, e f f o r t s  are  a l s o  u n d e r  nay t o  d e v e l o p  
improved  cell  f e e d t h r o u g h s  a n d  e l e c t r o d e  
s e p a r a t o r s .  Design work is i n  p r o g r e s s  on  a 
30-kW-hr b a t t e r y  f o r  a smal l  f o u r - p a s s e n g e r  
v e h i c l e ;  t h i s  e f f o r t  i n c l u d e s  d e s i g n  
c a l c u l a t i o n s  a n d  s e t t i n g  s p e c i f i c a t i o n s  f o r  
t h e  v e h i c l e .  O t h e r  b a t t e r y  e n g i n e e r i n g  work 
is d i r e c t e d  t o  t h e  d e v e l o p m e n t  of m o n i t o r i n g  
and c y c l i n g  equ ipmen t  a n d  b a t t e r y  components .  
C e l l  c h e m i s t r y  s t u d i e s  i n  s u p p o r t  of 
e l e c t r o d e  a n d  cel l  d e v e l o p m e n t  i n c l u d e  t h e  
w e t t i n g  of materials by molten L i C 1 - K C 1  and  
p o t e n t i o m e t r i c  measu remen t s  on  metal s u l f i d e  
p h a s e s .  Work i s  c o n t i n u i n g  on t h e  
deve lopmen t  of a l t e r n a t i v e  s e c o n d a r y  ce l l  
s y s t e m s  w i t h  ca l c ium- ,  magnesium-, o r  
sod ium-based  n e g a t i v e  e l e c t r o d e s .  ( a u t  h)  

A v a i l a b i l i t y :  NTIS 

B a l a c h a n d r a n ,  S. 
Enerqy S t a t i s t i c s :  A G u i d e  t o  S o u r c e s  
U n i v e r s i t y  of I l l i n o i s ,  Urbana-Champaign, L i b r a r y  
C o n n c i l  of P l a n n i n g  L i b r a r i a n s  Exchange 

J u n  1976  
A b s t r a c t :  Books a n d  p e r i o d i c a l  p u b l i c a t i o n s  

B i b l i o g r a p h y  No. 1065, 51  p. 

p r o v i d i n g  s t a t i s t i c a l  d a t a  on e n e r g y  h a v e  i n  
recent y e a r s  mushroomed t r e m e n d o u s l y ,  i n  
r e s p o n s e ,  no d o u b t ,  t o  t h e  i n c r e a s i n g  demand 
from p e o p l e  i n v o l v e d  i n  r e s e a r c h  on var ious 
a s p e c t s  of ene rgy .  
a t t e m p t  t o  c o m p i l e  a s e l e c t e d  and a n n o t a t e d  
g u i d e  t o  162  n a t i o n a l  a n d  i n t e r n a t i o n a l  
sources of  s ta t is t ics  c o v e r i n g  a l l  f o r m s  of 
e n e r g y  such as coal, e l e c t r i c i t y ,  n a t u r a l  
g a s ,  nuclear power, p e t r o l e u m ,  solar  a n d  
o t h e r  miscellaneous t y p e s .  While  e a c h  of 

T h i s  p u b l i c a t i o n  is a n  

t h e s e  forms are d e a l t  w i t h  s e p a r a t e l y  and i n  
c o n s i d e r a b l e  d e t a i l ,  t h e  first s e c t i o n  c o v e r s  
c o m p o s i t e  s o u r c e s ,  1.e. s o u r c e s  whose 
c o v e r a g e  e x t e n d s  t o  a l l  f o r m s  of e n e r g y .  
W i t h i n  e a c h  s e c t i o n ,  t h e  a r r a n g e m e n t  is 
s t r i c t l y  a l p h a b e t i c a l .  O t h e r  u s e f u l  f e a t u r e s  
o f  t h i s  g u i d e  a re  a s u b j e c t  i n d e x  a n d  
d i r e c t o r y  of p u b l i s h e r s .  ( f rom I n t r o d u c t i o n )  

A v a i l a b i l i t y :  C o u n c i l  of P l a n n i n g  L i b r a r i a n s ,  
P.0. Box 229. M o n t i c e l l o ,  I L  61856 $5.00 

B a l a c h a n d r a n ,  S. 
Enerqy  S t a t i s t i c s :  An Update  t o  B i b l i o g r a p h y  No. 

D n i v e r s i t y  of I l l i n o i s  a t  Urbana-Champaign, 

C o u n c i l  o f  P l a n n i n g  L i b r a r i a n s  Exchange 

Mar 1977  
A b s t r a c t :  C i t a t i o n s  t o  80 p u b l i c a t i o n s  c o n t a i n i n g  

e n e r g y  d a t a  are p r e s e n t e d  i n  t h i s  
b i b l i o g r a p h y .  The t y p e s  of s t a t i s t i c s  
c o v e r e d  i n  e a c h  s o u r c e  are  d e s c r i b e d .  A 
s u b j e c t  I n d e x  is p r o v i d e d .  (BYE), 

A v a i l a b i l i t y :  C o u n c i l  of P l a n n i n g  L i b r a r i a n s ,  
P.O. Box 229,  I o n t i c e l l o ,  I L  61856 52.00 

1065 
L i b r a  r y 

B i b l i o g r a p h y  No. 1247,  22 p. 

B e r n h a r d t ,  W.E.; Koenig,  A.; Lee. W.; Menrad, H. 
Recent P r o q r e s s  i n  Automotive A l c o h o l  F u e l  

A p p l i c a t i o n  
Volksuagenwerk A G ,  Wolfsburg,  F e d e r a l  R e p u b l i c  of 

Pape r  p r e s e n t e d  a t  t h e  F o u r t h  I n t e r n a t i o n a l  
Germany 

Symposium on  Automotive P r o p u l s i o n  Sys t ems ,  
A p r i l  17-22, 1977,  Washington,  DC, 28 p. 

1977 
A b s t r a c t :  Deve lopmen t s  i n  a u t o m o t i v e  a l c o h o l  f u e l  

a p p l i c a t i o n  a r e  d e s c r i b e d  i n  t h i s  p a p e r .  
E t h a n o l  c a n  b e  p roduced  f r o m  p l a n t  materials 
t h r o u g h  t h e  p h o t o s y n t h e s i s  p r o c e s s .  A l though  
e t h a n o l  is  a r e n e w a b l e  s o u r c e ,  i t  i s  v e r y  
c o s t l y ,  a b o u t  t u o  times t h e  p r i c e  of 
me thano l .  C u r r e n t l y  m e t h a n o l  is m a n u f a c t u r e d  
f r o m  n a t u r a l  g a s ,  heavy r e s i d u e s ,  or n a p h t h a ,  
u s i n g  a method t h a t  first p r o d u c e s  a c a r b o n  
monoxide - hydrogen  m i x t u r e  c a l l e d  s y n t h e s i s  
gas .  H e t h a n o l  is t h e n  s y n t h e s i z e d  from t h i s  
s y n t h e s i s  g a s  a t  e l e v a t e d  p r e s s u r e  a n d  
t e m p e r a t u r e  w i t h  a c a t a l y s t .  A l c o h o l s  c a n  b e  
i n t r o d u c e d  a s  a u t o m o t i v e  f u e l s  i n  two ways: 
(1 )  p u r e  a l c o h o l  c a n  be mixed w i t h  l e a d - f r e e  
o r  low l e a d e d  low octane r a t e d  r e g u l a r  
g a s o l i n e  ( t h e  p r e f e r r e d  method) ; or (2) p u r e  
a l c o h o l s  can f u e l  m o d i f i e d  v e h i c l e s .  R e s u l t s  
of v e h i c l e  tests a re  r e p o r t e d  for: (1) a 
t e s t  f lee t  of 4 5  v e h i c l e s  u s i n g  a 1 5  V o 1 . X  
m e t h a n o l  m i x t u r e ;  (2) a tes t  f lee t  of f i v e  
v e h i c l e s  u s i n g  s t r a i g h t  m e t h a n o l  (I 100) o r  
m e t h y l  f u e l s  (H 90 - H 9 5 ) ;  and  (3) a 
Volkswagen d u r a b i l i t y  test  i n  B r a z i l  u s i n g  
s t r a i g h t  e t h a n o l  i n  t h r e e  t e s t  cars. A s  a 
resu l t  of e n g i n e  bench tests, Volkswagen 
R e s e a r c h  h a s  d e v e l o p e d  s e v e r a l  v e h i c l e  
p r o t o t y p e s .  Because  m e t h a n o l  a n d  m e t h a n o l  
b l e n d s  v a r y  from g a s o l i n e  i n  some p r o p e r t i e s  
t h a t  affect  its u s e  a s  an  a u t o m o t i v e  f u e l ,  
v e h i c l e s  u s i n g  me thano l  f u e l s  h a v e  t o  b e  
m o d i f i e d .  The p r i c e  of m e t h a n o l  is 
c a l c u l a t e d  t o  h e  30% h i g h e r  t h a n  t h e  v a l u e  of 
m e t h a n o l  as an  a l t e r n a t i v e  t o  g a s o l i n e .  
Because t h e  p r i c e  of e t h a n o l  is much h i g h e r  
t h a n  t h a t  of me thano l ,  it is uneconomica l  t o  
i n t r o d u c e  e t h a n o l  e v e n  a s  a f u e l  componen t  
( e x c e p t  i n  some c o u n t r i e s  t h a t  cannot p r o d u c e  
a d o m e s t i c  f u e l ) .  (7  r e f e r e n c e s )  (BYB) 
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B i l l i n s s .  R.E. 
Hp.droq;n- F u e l  i n  t h e  Subcompact  Automobile  
B i l l i n g s  Energy R e s e a r c h  Corp., Provo,  UT 84601 
Paoer  No. 760572. o r e s e n t e d  a t  t h e  F u e l s  a n d  - L u b r i c a n t s  Hee i ing ,  S t .  Lou i s ,  Hissouri ,  J u n e  

7-10, 1976, 12 p. 
1976 
Sponsor:  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  R e c e n t  a d v a n c e s  i n  hydrogen e n e r g y  

t e c h n o l o g y  h a v e  made p o s s i b l e  t h e  
c o n s i d e r a t i o n  o f  a subcompac t  a u t o m o b i l e  
u t i l i z i n g  metal h y d r i d e s ,  o r  powdered 
h y d r o g e n  s t o r a g e ,  and a low cost e l e c t r o l y z e r  
f o r  v e h i c l e  r e c h a r g i n g .  Basic c o n s i d e r a t i o n s  
o f  t h e  metal h y d r i d e  automotive s y s t e m  are  
d i s c u s s e d  r e g a r d i n g  v a r i o u s  v e h i c u l a r  
p r o t o t y p e s .  P a r t i c u l a r  e m p h a s i s  i s  p l a c e d  on 
a h y d r o g e n  minicar a p p l i c a t i o n .  U t i l i z i n g  a 
low cost electrolyzer a n d  u t i l i t y  g r i d  
e l e c t r i c i t y  f o r  v e h i c l e  r e c h a r g i n g ,  it is 
p o s s i b l e  t o  make a c o m p a r i s o n  of t h e  metal 
h y d r i d e  h y d r o g e n  e n g i n e  s y s t e m  wi th  o t h e r  
electric v e h i c l e s  on  t h e  b a s i s  of s t o r a g e  
w e i g h t ,  v e h i c l e  r a n g e ,  and cost  of o p e r a t i o n .  
(19 r e f e r e n c e s )  ( a u t h )  

I n c . ,  400 Commonwealth Drive,  War renda le ,  PA 
15OY6 82.75 

A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

B o b i t ,  E.J. led.)  
Au tomot ive  F i e e t .  
B o b i t  P u b l i s h i n g  Co., 1155 Waukegan Rd., 

Glenview,  I L  66025 
B o n t h l y  j o u r n a l  
Monthly 
A b s t r a c t :  A s  a monthly management magazine for  

c a r  a n d  l i g h t  t r u c k  f l ee t  o p e r a t o r s ,  t h i s  
j o u r n a l  p r o v i d e r  a r t ic les  and  news r e l e v a n t  
t o  v e h i c l e  f l e e t  b u s i n e s s e s .  Regu la r  
f e a t u r e s  i n  e a c h  i s s u e  a r e  i n c l u d e d  on 
c u r r e n t  g a s o l i n e  p r i c e s ;  c a l e n d a r  o f  e v e n t s ;  
f l e e t  news; l e a s e / r e n t a l  s i t u a t i o n :  l i g h t  
t r u c k ,  van,  and  r e c r e a t i o n a l  v e h i c l e  news; 
new p r o d u c t s ;  a n d  u s e d  car p r i c e s .  A s p e c i a l  
i n d u s t r y  r e p o r t  w i t h  r e s u l t s  o f  a 
lease-rental s u r v e y  is F r o v i d e d  b i e n n i a l l y .  
A n o t h e r  s p e c i a l  i s s u e  c o n t a i n s  t h e  a n n u a l  
f leet  F a c t  Book f e a t u r i n g  statist ics;  a f l e e t  
d i r e c t o r y ;  a f leet  au to  g u i d e ,  w i th  
i n f o r m a t i o n  on s t a t e  a u t o m o b i l e  i n s u r a n c e ,  
r e g i s t r a t i o n ,  a n d  t a x  facts,  1976 f l e e t  car  
s p e c i f i c a t i o n s ,  Au tomot ive  F l e e t ' s  
A s s o c i a t i o n  Gu ide ,  a n d  N a t i o n a l  Auto A u c t i o n  
A s s o c i a t i o n ;  a l e a s i n g / r e n t a l  d i r e c t o r y ;  a n 8  
a d i r e c t o r y  of f l e e t - m i n d e d  d e a l e r s .  (BPB) 

A v a i l a b i l i t y :  E d i t o r i a l  a n d  E x e c u t i v e  O f f i c e s ,  
B o b i t  P u b l i s h i n g  Co. 110.00 p e r  yr.: $1.00, 
s i n g l e  copy;  $5.00, s p e c i a l  i s s u e s  

BOOZ, A l l e n  E Hami l ton  Inc. ,  4733 Bethesda  Ave.. 
Be thesda .  H D  20014 

Energy  Use i n  t h e  Harine T r a n s p o r t a t i o n  I n d u s t r v .  
T a s k  I - I n d u s t r v  Summarv 

Draft r e p o r t ,  9 9  p. 
1 1  Jan 1977 
Sponsor :  Energy R e s e a r c h  and Develcpment  

A d m i n i s t r a t i o n ,  D i v i s i o n  of T r a n s p o r t a t i o n  
Energy  C o n s e r v a t i o n ,  ron-Highway T r a n s p o r t  
S y s t e m s  

s t u d y  of s h i p  t r a n s p o r t a t i o n  s y s t e m s  is t o  
a n a l y z e  t h e  mar ine  t r a n s p o r t a t i o n  i n d u s t r y  i n  
terms of equ ipmen t ,  costs, o p e r a t i n g  
p r o f i l e s ,  a n d  e n e r g y  consumption.  The 
o p e r a t i n g  o r  s e r v i c e  sectors of t h e  m a r i n e  
t r a n s p o r t a t i o n  i n d u s t r y  are i d e n t i f i e d  (ocean 
s h i p p i n g  sector, Great Lakes sector, t h e  
coas ta l  s h i p p i n g  sector, t h e  o f f s h o r e  sector, 
t h e  i n l a n d  wa te rways  sector, f i s h i n g  a n d  

A b s t r a c t :  Tbe o b j e c t i v e  of Task 1 of t h i s  e n e r g y  

miscellaneous sector, and  r e c r e a t i o n a l  
b o a t s ) ;  t h e  numbers  a n d  t y p e s  of v e s s e l s  are 
d e t e r m i n e d ;  a n d  t h e i r  o p e r a t i n g  
c h a r a c t e r i s t i c s  and e n e r g y  c o n s u m p t i o n  are 
d e t a i l e d .  The s t u d y  e n c o m p a s s e s  a l l  powered 
w a t e r b o r n e  c r a f t  e x c e p t  f i x e d  o f f s h o r e  
p r o d u c t i o n  p l a t f o r m s  a n d  s h i p s  owned o r  
o p e r a t e d  by a gove rnmen t  agency.  The  mar ine  
t r a n s p o r t a t i o n  i n d u s t r y  consunes  2.95 Quads 
of e n e r g y  p e r  y e a r ,  which r e p r e s e n t s  15% of 
t h e  e n e r g y  used  f o r  a l l  t r a n s p o r t a t i o n  
services. The  ocean s h i p p i n g  sector accounts 
f o r  80% o f  marine t r a n s p o r t a t i o n  e n e r g y  
r e q u i r e m e n t s .  A t  t h e  most 35% of t h e  e n e r g y  
n e e d e d  by m a r i n e  t r a n s p o r t a t i o n  is  p u r c h a s e d  
d o m e s t i c a l l y .  T h i s  r e p o r t  is o r g a n i z e d  i n t o  
e i g h t  c h a p t e r s ,  w i t h  t h e  f i r s t  c h a p t e r  
p r o v i d i n g  a n  i n t r o d u c t i o n  and  summary. 
C h a p t e r s  Two t h r o u g h  E i g h t  d e s c r i b e  e a c h  of 
t h e  i n d u s t r y  sectors i n  terms of p o p u l a t i o n ,  
o p e r a t i n g  p r o f i l e s ,  e n e r g y  consumpt ion ,  
t y p i c a l  or g e n e r i c  v e s s e l s ,  costs ,  a n d  c a r g o  
movements. The  d e p t h  of c o v e r a g e  for e a c h  
s e c t o r  v a r i e s  d u e  t o  a v a i l a b i l i t y  of d a t a  a n d  
i ts  i m p o r t a n c e  as a n  e n e r g y  consumer.  
A p p e n d i c e s  are  i n c l u d e d  on: n a r i n e  F u e l  
Consumpt ion  C a l c u l a t i o n s ,  E s s e n t i a l  T r a d e  
Routes, C o n v e r s i o n  F a c t o r s ,  and  H e r c h a n t  
Vessels of t h e  U.S. (39 r e f e r e n c e s )  (BYE) 

Brennand,  J .  
Ref inemen t  of Electr ic  Car P e r f o r m a n c e  Estimates 
G e n e r a l  R e s e a r c h  Corp., P.O. Box 3587, S a n t a  

I n t e r n a l  Hemorandum No. IN-2046, 58 p. 
Rug 1976 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

Admin i s t r a t i o n  
A b s t r a c t :  To r e s o l v e  d i s c r e p a n c i e s  i n  l e a d - a c i d  

b a t t e r y  e f f i c i e n c i e s  d e r i v e d  i n  a n  earlier 
G e n e r a l  R e s e a r c h  C o r p o r a t i o n  Electric Car 
I m p a c t  S tudy ,  a d e t a i l e d  s i m u l a t i o n  of 
electric v e h i c l e s ,  c a l l e d  ELVEC, was 
d e v e l o p e d .  I n  a d d i t i o n  t o  t h e  F r a c t i o n a l  
U t i l i z a t i o n  b a t t e r y  model u s e d  i n  t h e  
p r e v i o u s  s t u d y ,  two more mode l s  were 
i n c o r p o r a t e d  i n  ELVEC. One o f  t h e  new models  
a l lows  b a t t e r y  r e c u p e r a t i o n  d u r i n g  i d l e  
p e r i o d s  of  a d r i v i n g  c y c l e .  A d e t a i l e d  
b a t t e r y  c h a r g i n g  model was a l s o  i n c l u d e d .  
S i m u l a t i o n s  w i t h  ELVEC of v e h i c l e / d r i v i n g  
c y c l e  c o m b i n a t i o n s  p r e v i o u s l y  s t u d i e d  
r e v e a l e d  r e a s o n a b l e  a g r e e m e n t  w i t h  o v e r a l l  
r a n g e  and e n e r g y  e f f i c i e n c i e s ,  a l t h o u g h  
b a t t e r y  c h a r g e r  e f f i c i e n c y  was much lower 
t h a n  h a d  been p r e v i o u s l y  assumed (70% v e r s u s  
97%). Average  m o t o r / d r i v e l i n e  e f f i c i e n c i e s  
o f  72% were c a l c u l a t e d  by ELVEC f o r  b o t h  a 
two-passenger/res ident ia l  and a 
f o u r -  p a s s e n g e r / m e t r o p o l i t  a n  v e h i c l e / d r i v i n g  
c y c l e  c o m b i n a t i o n .  The p r e v i o u s  s t u d y  had 
a s sumed  f i x e d  v a l u e s  of 63% and  72% for 
c o m p a r a b l e  measures .  ELVEC s i m u l a t i o n s  
r e s u l t e d  i n  b a t t e r y  e f f i c i e n c i e s  of 76-77s 
f o r  a 110% r e c h a r g e  for  R e s i d e n t i a l ,  
H e t r o p o l i t a n ,  a n d  F e d e r a l  d r i v i n g  c y c l e s ,  
compared  w i t h  46% f o r  t h e  p r e v i o u s  s tudy .  (17 
r e f e r e n c e s )  ( a u t h )  

B a r b a r a ,  CA 93105 
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Brinkman. N-D. - - - -  
Vehicle E v a l u a t i o n  of Neat N e t h a n o l  - Compromises  

Jmons E x h a u s t  E m i s s i o n s ,  F u e l  Economy, a n a  
D r i v e a b i l i t e  

G e n e r a l  Hotors R e s e a r c h  L a b o r a t o r i e s ,  F u e l s  a n d  
L u b r i c a n t s  Dept., Warren,  M I  48090 

P a p e r  p r e s e n t e d  a t  t h e  F o u r t h  I n t e r n a t i o n a l  
Symposium o n  Automot ive  P r o p u l s i o n  Sys t ems ,  
Washington,  DC, A p r i l  17-22, 1977, 79 p. 

1977 
A b s t r a c t :  Two cars, o n e  c a r b u r e t e d  and t h e  o t h e r  

f u e l  i n j e c t e d ,  were m o d i f i e d  t o  b u r n  n e a t  
methanol .  E x h a u s t  e m i s s i o n s ,  f u e l  economy, 
a n d  d r i v e a b i l i t y  were measured  and compared 
t o  t h o s e  o b t a i n e d  w i t h  g a s o l i n e  i n  the 
u n m o d i f i e d  ( p r o d u c t i o n )  cars. S i n c e  
a c c e p t a b l e  d r i v e a b i l i t y  and d u r a b i l i t y  were 
o b t a i n e d  o n l y  w i t h  t h e  f u e l  i n j e c t e d  car ,  i t  
was u s e d  t o  i n v e s t i g a t e  t h e  s p a r k  t i m i n g  a n d  
e q u i v a l e n c e  r a t i o  s e t t i n g s  which would g i v e  
an  a c c e p t a b l e  ccmpromise  among e x h a u s t  
e m i s s i o n s ,  f u e l  economy, and  d r i v e a b i l i t y .  
Average  e q u i v a l e n c e  r a t i o s  of 0.96 to 0.62 
a n d  s p a r k  t i m i n g s  from test power t o  15 
d e g r e e s  r e t a r d e d  were s t u d i e d .  With s p a r k  
t i m i n g  set f o r  test powcr a n d  t h e  a v e r a g e  
e q u i v a l e n c e  r a t i o  for  maximum f u e l  economy 
(0.83), d r i  v e a b i l i t y  was a c c e p t a b l e  a n d  CO 
a n d  NOx e m i s s i o n s  met t h e  1977 s t a n d a r d s .  
However, t h e  unburned  f u e l  (UBF) emissions 
e x c e e d e d  t h e  1977 s t a n d a r d s  f o r  h y d r o c a r b o n s  
(HC), e v e n  t h o u g h  t h e  car  was equ ipped  w i t h  a 
c a t a l y t i c  c o n v e r t e r .  A t  0.83 a v e r a g e  
e q u i v a l e n c e  r a t i o ,  N O 1  emissions were r e d u c e d  
below t h e  s t a t u t o r y  s t a n d a r d  (0.4) by 
r e t a r d i n g  s p a r k  t i m i n g ;  however ,  d r i v e a b i l i t y  
a n d  f u e l  economy d e t e r i o r a t e d .  (31 
r e f e r e n c e s )  ( a u t h )  

Bush, W.V. 
C o s t  o f  F u e l s  f o r  F u e l  C e l l  A u t o m o b i l e s  
S h e l l  Development  Co. 
P a p e r  No. 770380, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hal l ,  Detroi t ,  H i c h i g a n ,  
F e b r u a r y  28 - Harch  4 ,  1977, 16 p. 

1977 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  The cost o f  o p e r a t i o n  p r o j e c t e d  for  a 

f u e l  c e l l  a u t o m o b i l e  c o u l d  b e  as much a s  
l - l # / m i  less t h a n  f o r  a c o m p a r a b l e  i n t e r n a l  
c o m b u s t i o n  e n g i n e  car  or  a n  a l l - b a t t e r y  c a r ,  
a s s u m i n g  e n e r g y  raw material cost 
e q u i l i b r a t e d  a t  lOS/bbl  c r u d e  o i l  e q u i v a l e n t .  
F u e l  cost i s  a small b u t  s i g n i f i c a n t  e l e n e n t  
i n  t o t a l  o p e r a t i n g  cost. T h e r e f o r e ,  t h e  
p r o j e c t e d  cost  a d v a n t a g e  of t b e  f u e l  c e l l  
a u t o m o b i l e  increases w i t h  i n c r e a s i n g  cost  of 
f o s s i l  f u e l ,  b e c a u s e  of t h e  h i g h e r  e n e r g y  
e f f i c i e n c y  p r o j e c t e d  for t h e  f u e l  cel l  
a u t o m o b i l e .  (14 references) ( a u t h )  

A v a i l a b i l i t y :  S o c i e t y  of Automoti re E n g i n e e  rs, 
Inc. ,  400 Commonwealth C r i v e ,  Warrendale ,  PA 
15096 52.75 

Champion S p a r k  P l u g  Co., T o l e d o ,  Ohio 43661 
Tune-UP: . .  Its Effect on F u e l  E c o n o m u , E m i s s w  

a n d  P e r f o r m a n c e  
1 1  p. 
1976 
A b s t r a c t :  T h i s  report p r e s e n t s  r e s u l t s  of a test  

p r o j e c t  wh ich  examines e n g i n e  c c n d i t i o n  and  
m a i n t e n a n c e  h a b i t s  of e x i s t i n g  v e h i c l e s  a n d  
t h e  effect  of tune -up  a n d  s p a r k  p l u g  
r e p l a c e m e n t  on  f u e l  economy, e m i s s i o n s ,  and  
pe r fo rmance .  Assuming t h a t  t h e  5,666 
v e h i c l e s  t e s t e d  are t y p i c a l  o f  those 
o p e r a t i n g  i n  t h e  U.S., moct cars a r e  n o t  
r e c e i v i n g  p r o p e r  ma in tenance .  When cars 

n e e d i n g  a t u n e - u p  were t u n e d  p r o p e r l y ,  t h e y  
a v e r a g e d  a n  11.36% improvemen t  i n  f u e l  
economy. N e w  s p a r k  p l u g s  alone a c c o u n t e d  f o r  
a n  a v e r a g e  3.44% f u e l  economy improvement .  
C a r b o n  monoxide emissions d e c l i n e d  a n  a v e r a g e  
o f  45.37% a f t e r  a c o m p l e t e  tune -up ,  and  
h y d r o c a r b o n  emissions f e l l  55.5%. After 
c h a n g i n g  p l u g s  c n l y ,  HC e m i s s i o n s  were 
r e d u c e d  by 24.33%. O f  a l l  t h e  cars  t e s t e d ,  
41% e x c e e d e d  t h e  CO a n d  HC emiss ions  l i m i t s  
se t  b y  N e w  J e r s e y ,  and almost 1 car  i n  20 was 
a g r o s s  emitter. The 1975 a n d  1976 mode l s  
were much c l e a n e r  t h a n  o l d e r  cars, C a r  
owner s '  r e s p o n s e s  t o  a q u e s t i o n n a i r e  
i n d i c a t e d  t h a t  poor car  m a i n t e n a n c e  a l so  
results i n  s u b s t a n d a r d  p e r f o r m a n c e  t h a t  
a f fec ts  s a f e t y ,  s t a r t i n g  d e p e n d a b i l i t y ,  a n d  
g e n e r a l  o p e r a t i o n .  A p e r i o d i c  manda to ry  
e m i s s i o n s  i n s p e c t i o n  p rogram s u c h  as  t h e  o n e  
p r o p o s e d  by t h e  E n v i r o n m e n t a l  P r o t e c t i o n  
Agency is recommended. (BYB) 

C o l l i n s ,  H . ;  Horecraft, 1. 
A p p l i c a b i l i t v  of E x i s t i n q  R e s i o n a l  Data t o  

GaLSi 
G e n e r a l  R e s e a r c h  Corp.. P.O. Box 3587, S a n t a  

I n t e r n a l  Nemorandum No. IN-2045, 69 p. 
J u n  1976 
Sponsor :  Energy R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n  
A b s t r a c t :  P r e v i o u s  electric c a r  i m p a c t  s t u d i e s  

h a v e  f o c u s e d  o n  r e g i o n a l  i m p a c t s .  Some 
a t t e n t i o n  h a s  been g i v e n  t o  n a t i o n a l  i m p a c t s  
of r e g i o n a l  u s e  b u t  l i t t l e  h a s  b e e n  d o n e  t o  
e v a l u a t e  t h e  n a t i o n a l  i m p a c t s  of n a t i o n a l  
u s e .  The p u r p o s e  o f  t h i s  t a s k  i s  t o  set  
f o r t h  me thods  f o r  d e r i v i n g  n a t i o n a l  i m p a c t s  
f r o m  t h e  r e g i o n a l  d a t a  a n d  m e t h o d o l o g i e s  
d e v e l o p e d  t o  d a t e .  Two m o d e l s  a r e  p r o p o s e d  
f o r  e s t i m a t i n g  t h c  n a t i o n a l  i m p a c t  of 
e l ec t r i c  cars  on e n e r g y  c o n s u m p t i o n  and  a i r  
p o l l u t i o n .  The  models  u s e  c o m p u t e r i z e d  d a t a  
b a s e s  a v a i l a b l e  from t h e  F e d e r a l  Power 
Commission (FPC) , t h e  E n v i r o n m e n t a l  
P r o t e c t i o n  Agency (EPA), and  t h e  E d i s o n  
Electric I n s t i t u t e  t o  g e n e r a t e  e lec t r ic  power 
l o a d  p r o f i l e s ,  est imates of f u t u r e  e m i s s i o n s ,  
a n d  f u t u r e  electric power c a p a c i t y  a n d  f u e l  
c o n s u m p t i o n .  The u s e f u l n e s s  of r e g i o n a l  d a t a  
d e v e l o p e d  t o  d a t e  f o r  Los Ange le s ,  
P h i l a d e l p h i a  a n d  St .  Louis u r b a n  a r eas  as a 
b a s e  f o r  n a t i o n a l  p r o j e c t i o n s  is a l s o  
i n v e s t i g a t e d .  It is f o u n d  t h a t  o n l y  17.6% of  
a l l  e l ec t r i c  power u t i l i t i e s  i n  1980 w i l l  
h a v e  a f u e l  mix similar t o  t h e  u t i l i t i e s  
s e r v i n g  L o s  Ange le s ,  P h i l a d e l p h i a ,  or St. 
L o u i s .  .. T h e r e f o r e ,  n a t i o n a l  p r o j e c t i o n s  
o f  f u e l  consumpt ion  f o r  g e n e r a t i n g  r e c h a r g e  
e l e c t r i c i t y  c a n n o t  be b a s e d  s o l e l y  on  t h e  
f u e l  m i x e s  o f  t h e  u t i l i t i e s  s e r v i n g  t h e  t h r e e  
r e g i o n s  p r e v i o u s l y  i n v e s t i g a t e d .  A 
p r e l i m i n a r y  a n a l y s i s  o f  u t i l i t y  estimates of 
t h e  mix o f  f u e l s  a v a i l a b l e  t o  r e c h a r g e  
electric v e h i c l e s  d u r i n g  o f f - p e a k  h o u r s  
indicates t h a t  electric v e h i c l e s  w i l l  h a v e  a 
s i g n i f i c a n t  i m p a c t  on c r u d e  o i l  consumpt ion .  ... The r e l a t i o n s h i p  of u r b a n  area 
c h a r a c t e r i s t i c s  t o  p o l l u t i o n  emissions and 
a i r  q u a l i t y  i s  f o u n d  t o  b e  too complex  t o  
p e r m i t  c l u s t e r i n g  c i t ies  i n  terms of a i r  
p o l l u t i o n  i m p a c t .  ... Data from t h e  1974 
National T r a n s p o r t a t i o n  S t u d y  d e p i c t i n g  
e x i s t i n g  1972 and  p l a n n e d  1990 t r a n s p o r t a t i o n  
e n v i r o n m e n t s  i n  a s a m p l e  of u r b a n i z e d  areas 
is p r e s e n t e d  a n d  r ev iewed .  (24 r e f e r e n c e s )  
( a u t h ,  a b s t r a c t  modif ied.  ) 

B a r b a r a ,  CA 93105 



S4-122 

Crow. R.T.: R a t c h f o r d .  B. C u r t i s ,  R.L. 
An Econometric Approach t o  F o r e c a s t i n g  t h e  Market  

P o t e n t i a l  of Electric Automobi l e s  
Electric Power R e s e a r c h  I n s t i t u t e ,  Pa10 Alto, CA 
P u b l i s h e d  i n  " P r o c e e d i n g s  of t h e  Workshop o n  

Energy  Demand" (EN-5861). U.D. Nordhaus,  ed. ,  
I n t e r n a t i o n a l  I r i s t i t u t e  fo r  ApFl i ed  Sys t em 
A n a l y s i s ,  Laxenburg ,  Austria, R e p o r t  No. 
CP-76-1, WNF-7505110. pp- 3-42 

1976 
A b s t r a c t :  The t e c h n i q u e  of f o r e c a s t i n g  t h e  demand 

f o r  new g o o d s  i s  a p p l i e d  t o  t h e  m a r k e t  
p o t e n t i a l  of electric a u t o m o b i l e s .  Model 
i n p u t s  e m p h a s i z e  consumer b u y i n g  h a b i t s ,  t h e  
most recent m a r k e t  o b s e r v a t i o n s .  a n d  t h e  
o m i s s i o n  of l e n g t h  a n d  w i d t h  as  a d e t e r m i n a n t  
o f  comfort and  l u x u r y .  R e s u l t s  i n d i c a t e  t h a t  
t h e  main d e t e r m i n a n t s  are p u r c h a s e  p r i c e ,  
"b rand  name i d e  n t  i f  ic a t  i o n ,  a c c e  l e  ra t i on 
time, and  f r o n t  and r e a r  l e g  room, a l t h o u g h  
t h e  l a t t e r  was n o t  c o n f i r m e d  i n  t h e  
sub-compact  sample.  I n  s p i t e  o f  r e c e n t  
a d v e r t i s i n g  eff arts,  g a s o l i n e  m i l e a g e  a p p e a r s  
t o  have  o n l y  minor  i n f l u e n c e  o n  consumer  
c h o i c e .  P o t e n t i a l  electric car  s a l e s  a re  
g r e a t e r  for  an  e s t a b l i s h e d  m a n u f a c t u r e r  t h a n  
fo r  a new maker.  (20 r e f e r e n c e s )  (DCK) 

Cur ry ,  J. P. 
C a s e  S t u d i e s  of T r a n s i t  E n e r g y  a n d  Air P o l l u t i o n  

I m p a c t s  
D e  Leuw, C a t h e r  and  Co., 1201 C o n n e c t i c u t  Ave. 

NW, Washington,  DC 20036 
Repor t  No. EPA-600/5-76-003, PB-253211, 197  p. 
May 1976  
Sponsor :  U. S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency, 

A b s t r a c t :  The p a p e r  summar izes  a n a l y s i s  o f  t h e  

O f f i c e  of R e s e a r c h  a n d  Development ,  Off ice  of 
Energy ,  Minerals a n d  I n d u s t r y  

e n e r g y  c o n s u m p t i o n  a n d  a i r  p o l l u t i o n  i m p a c t s  
of e i g h t  case s t u d i e s  of new or improved  
t r a n s i t  s e r v i c e s .  The case s t u d i e s  i n c l u d e  
( a )  a r e a w i d e  b u s  s e r v i c e  improvement  p rograms  
i n v o l v i n g  r o u t e  e x t e n s i o n s ,  i n c r e a s e d  
f r e q u e n c i e s ,  new l i n e s ,  demand r e s p o n s i v e  
service, a n d  f a r e  r e d u c t i o n s :  (b) new 
c o r r i d o r  e x c l u s i v e  busway s e r v i c e  o n  t h e  
S h i r l e y  Highway and San B e r n a r d i n o  Freeway: 
a n d  ( c )  new r a i l  t r a n s i t  s e r v ' c e  i n  t h e  
P h i l a d e l p h i a - L i n d e n w o l d  corriior. 
P r o b a b i l i s t i c  m o d e l s  were d e v e l o p e d  fo r  e a c h  
o f  t h e s e  t h r e e  s e r v i c e  improvement  scenarios 
t o  a c c o u n t  f o r  key t r a v e l  demand a n d  
t r a n s p o r t a t i o n  sys t em factors  a f f e c t i n g  
e n e r g y  c o n s u m p t i o n  a n d  a i r  p o l l u t i o n  impact 
levels .  R e s u l t s  showed t h a t  low p a t r o n a g e  
r e s p o n s e  t o  a r e a w i d e  b u s  improvemen t s  a s  well 
as d i v e r s i o n  f r c m  p r i o r  b u s  s e r v i c e ,  
c a r p o o l s ,  etc. and  e x t e n s i v e  a u t o  access t o  
c o r r i d o r  s y s t e m s  r e d u c e  e x p e c t e d  e n e r g y  a n d  
a i r  p o l l u t i o n  g a i n s  a n d  may, unde r  c e r t a i n  
c o n d i t i o n s  f o u n d  i n  f o u r  case s t u d i e s ,  r e s u l t  
i n  p o s s i b l e  e n e r g y  u s e  i n c r e a s e s .  
A d d i t i o n a l l y ,  i t  was found  t h a t  a u t o  u s e  f o r  
c o r r i d o r  s y s t e m  access s a y  worsen a i r  q u a l i t y  
c o n d i t i o n s  i n  s u b u r b a n  areas  i n  t h e  v i c i n i t y  
of c o r r i d o r  t r a n s i t  terminal l o c a t i o n s .  (49 
references) ( a u t h )  

A v a i l a b i l i t y :  NTI S 

A p p l i c a b i l i t y  of S a f e t y  S t a n d a r d s  t o  Wrm 

G e n e r a l  R e s e a r c h  Corp., P10. Box 3587,  S a n t a  
Electr ic  Cars 

B a r b a r a .  CA 93105 
I n t e r n a l  Memorandum No. In-2038,  46 p. 
Hay 1976  
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n  
A b s t r a c t :  The effects o f  F e d e r a l  Motor V e h i c l e  

S a f e t y  S t a n d a r d s  (PMVSS) were i n v e s t i g a t e d  
f o r  t y p i c a l  two- a n d  f o u r - p a s s e n g e r  
subcompac t  electric cars w i t h  a d v a n c e d  
l e a d - a c i d  b a t t e r i e s .  The d i r e c t  w e i g h t  of 
s a f e t y  e q u i p m e n t  added  t o  t h e s e  electric cars 
i s  pyramided  n o t  o n l y  by  t h e  c h a s s i s  
componen t s  r e q u i r e d  for  s u p p o r t ,  b r a k i n g ,  
etc.--which wculd b e  r e q u i r e d  by  a n y  car--but 
a l so  by t h e  a d d i t i o n a l  p r o p u l s i o n  a n d  
b a t t e r i e s  r e q u i r e d  t o  m a i n t a i n  a n  a l r e a d y  
m a r g i n a l  pe r fo rmance .  With s a f e t y  equ ipmen t  
w e i g h i n g  what  it now d o e s ,  t h e  c u r r e n t  FMVSS 
w i l l  a c c o u n t  f o r  27% of t h e  two-passenge r  
e lec t r ic  car ' s  c u r b  w e i g h t  a n d  3 7 %  of t h e  
f o u r - p a s s e n g e r  car's we igh t .  F u t u r e  PMVSS 
w i l l  increase t h e s e  f r a c t i o n s  t o  47% a n d  64%. 
The o p e r a t i n g  costs  w i l l  b e  i n c r e a s e d  by  2.3 
cents  p e r  mile f o r  t h e  t w o - p a s s e n g e r  car and  
by 4.4 c e n t s  p e r  mile f o r  t h e  f o u r - p a s s e n g e r  
car. F u t u r e  s t a n d a r d s  w i l l  i n c r e a s e  t h e s e  
cos t s  t o  3.9 a n d  7.7 cents  p e r  mile. S t r i c t  
e n f o r c e m e n t  of t h e  PMVSS w i t h  t h e  c u r r e n t  
s a f e t y  e q u i p m e n t  w e i g h t s  w i l l  t h u s  s e r i o u s l y  
j e o p a r d i z e  t h e  f e a s i b i l i t y  of electric cars  
u n t i l  b r e a k t h r o u g h s  i n  b a t t e r y  and  s a f e t y  
e q u i p m e n t  w e i g h t  o c c u r .  Aowever, it may b e  
i n a p p r o p r i a t e  t o  a p p l y  t h e  same s a f e t y  
s t a n d a r d s  t o  a l l  v e h i c l e s .  ... The a c c i d e n t  
e n v i r o n m e n t  o f  t h e  electric car o p e r a t e d  i n  
u r b a n  areas o n l y  is shown t o  be d i f f e r e n t  
from t h a t  o f  t h e  g e n e r a l  v e h i c l e  p o p u l a t i o n .  
The  t o t a l  b e n e f i t  t o  s o c i e t y  f o r  t h e  
e l i m i n a t i o n  of a l l  u r b a n - a r e a  a c c i d e n t s  would 
b e  o n l y  2.8 cents p e r  v e h i c l e  mile. Thus,  
b o t h  t h e  e c o n o m i c s  a n d  t h e  a c c i d e n t  
e n v i r o n m e n t  can j u s t i f y  r e l a x a t i o n  of t h e  
FMVSS as a n  e x p e d i e n t  i n  t h e  n e a r - t e r m  
d e v e l o p m e n t  o f  t h e  electric car. ( 1 5  
r e f e r e n c e s )  ( a u t h )  
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Dickson.  E.M.: S t e e l e ,  R.V.: Hughes,  E.E.: 
Walton, B.L.: Zink ,  R.A.: Hiller, P.D.: Ryan, 
J.W.: Simmon, P.B.: B o l t ,  B.: White ,  R.K. : 
Harvey,  E.C.: Cooper ,  R.; P h i l l i p s ,  D.F.: 
Stoneman. W.C. 

I m p a c t s  of S y n t h e t i c  L i q u i d  FueZ 
Deve lopmen t - - au tomot ive  l a r k e t  [Assessment  of 
c r i t i ca l  F a c t o r s ) .  Volume I. Summary. 
Volume I1 - - ~~ 

S t a n f o r d  R e s e a r c h  I n s t i t u t e ,  Hen lo  Pa rk ,  CA 94025  
R e p o r t  No. PB-25599 4, EPA-600/7-76-034A, 

ERDA--76-129/1, SRI P r o j e c t  EGU-3505, 117 p .  
f o r  Volume I; R e p o r t  No, PB-255995, 
EPA-600fl-76-004B. 8 6 7  p. f o r  Volume I1 

Hay 1976  
Sponsor :  0. S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency, 

Of f i ce  of R e s e a r c h  a n d  Development:  Ene rgy  
R e s e a r c h  a n d  Development  A d m i n i s t r a t i o n ,  
D i v i s i o n  of T r a n s p o r t a t i o n  Energy C o n s e r v a t i o n  

A b s t r a c t :  T h i s  s t u d y  assesses t h e  i m p a c t s  o f  t h e  
deve lopmen t  of s y n t h e t i c  l i q u i d  f u e l s  f rom 
coa l  a n d  o i l  s h a l e :  t h e  f u e l s  c o n s i d e r e d  a r e  
s y n t h e t i c  c r u d e  o i l s  f r cm c o a l  and o i l  s h a l e  
and  m e t h a n o l  f r c m  coal. Key issues examined  
i n  d e t a i l  a r e  t h e  t e c h n o l o g y  a n d  a l l  of its 
r e s o u r c e  r e q u i r e m e n t s ,  n e t  e n e r g y  a n a l y s i s  of 
t h e  t e c h n o l o g i c a l  o p t i o n s ,  a maximum c r e d i b l e  
i m p l e m e n t a t i o n  s c h e d u l e ,  l e g a l  mechanisms f o r  
access to c o a l  and o i l  s h a l e  resources, 
f i n a n c i n g  of a s y n t h e t i c  l i q u i d  f u e l s  
i n d u s t r y ,  d e c i s i o n  making i n  t h e  p e t r o l e u m  
i n d u s t r y ,  gove rnmen t  i n c e n t i v e  p o l i c i e s ,  
l o c a l  and  n a t i o n a l  economic i m p a c t s ,  
e n v i r o n m e n t a l  effects of s t r i p  mining, 
u r b a n i z a t i o n  of r u r a l  areas, a i r  p o l l u t i o n  
control ,  water resources a n d  t h e i r  
a v a i l a b i l i t y ,  a n d  p o p u l a t i o n  g r o u t h  a n d  boom 
t o u n  e f f e c t s  i n  p r e v i o u s l y  r u r a l  areas. (GRA) 

A v a i l a b i l i t y :  NTIS: a lso a v a i l a b l e  at  GPO $1.85 
u n d e r  E R D A  No. ERDA-76-129-1 f o r  Volume I, 
$8.98 for  Volume 11 

D r y s d a l e ,  F.R. : Calef, C. E. 
The E n e r g e t i c s  of t h e  U n i t e d  S t a t e s  o f  America: 

Brookhaven N a t i o n a l  L a b o r a t o r y ,  N a t i o n a l  C e n t e r  
An At las  

f o r  A n a l y s i s  of E a e r g y  Sys tems ,  B i o n e d i c a l  
and  E n v i r o n m e n t a l  Assessment D i v i s i o n ,  Upton, 
NY 11973 

R e p o r t  NO. BNL 50501, 444 p- 
Sep  1976  
Sponsor :  Energy R e s e a r c h  and  Development  

A d m i n i s t r a t i o n  
A b s t r a c t :  A d e s c r i p t i o n  of t h e  Wnited S t a t e s '  

e n e r g y  s y s t e m  i s  p r e s e n t e d  i n  t h e  form of 
t h i r t y - o n e  maps a n d  e i g b t  m a j o r  t a b l e s .  The  
c o u n t y  h a s  been  c h o s e n  as t h e  h a s i c  u n i t  f o r  
r e p o r t i n g  estimations of many ene rgy ,  
demograph ic  and  economic  v a r i a b l e s .  The 
v a r i a b l e s  i n c l u d e  p r o d u c t i o n  of a l l  f u e l s  
( i n c l u d i n g  h y d r o e l e c t r i c i t y ) ,  u s e s  of f u e l s  
a n d  e l e c t r i c i t y  b r o k e n  down by sector and  
end-use ,  e x i s t i n g  and  p l a n n e d  e l e c t r i c i t y  
g e n e r a t i o n  c a p a c i t y ,  r e f i n e r y  c a p a c i t i e s ,  a n d  
e m i s s i o n s  of a i r  p o l l u t a n t s  f rom f u e l  use.  
C a l c u l a t i o n s  a n d  a s s u m p t i o n s  used t o  make 
c o u n t y  level  e n e r g y  estimates ase d e s c r i b e d  
i n  d e t a i l .  (21 r e f e r e n c e s )  ( au th )  

A v a i l a b i l i t y :  NTIS 

Energy  R e s e a r c h  a n d  Development  A d m i n i s t r a t i o n ,  
D i v i s i o n  of T r a n s p o r t a t i o n  Energy  
C o n s e r v a t i o n .  Washinston.  DC 

Highuap V e h i c l e  S v s t e a s ,  - C o n t r a c t  ors C o o r d i n a t  i o r \  

R e D O C t  No. CONF-761028. TEC 77/001. m e e t i n a  h e l d  
Hee t inq .  E l e v e n t h  Summary R e p o r t  

i n  Ann Arbor ,  HI, b c t o b e r  i e ,  i s  a n d  26, 
1976, 382 p. 

1977 
A b s t r a c t :  The p u r p o s e  of t h e s e  m e e t i n g s  is t o  

p r o m o t e  t e c h n i c a l  p r o g r e s s  i n  d e s i g n i n g  
h ighway  v e h i c l e s  t h a t  consume less ene rgy .  
Contractors,  s t a f f  c o n s u l t a n t s ,  p r o s p e c t i v e  
c o n t r a c t o r s ,  and  o t h e r  e x p e r t s  d i s c u s s e d  
t r e n d s  i n  r e q u i r e m e n t s ,  t h e  s t a t u s  of c u r r e n t  
p rograms ,  and  p l a n s  for f u t u r e  programs.  
Summaries  of t h e  p r e s e n t a t i o n s  a re  o r g a n i z e d  
i n t o  t h e s e  main c a t e g o r i e s :  p r e l i m i n a r y  and  
k e y n o t e  p r e s e n t a t i o n s  by E R D A ,  t h e  National 
A e r o n a u t i c s  a n d  Space  A d m i n i s t r a t i o n ,  and t h e  
Depar tmen t  of T r a n s p o r t a t i o n :  v e h i c l e  s y s t e m s  
p rogram,  i n c l u d i n g  t r a n s m i s s i o n s ,  a c c e s s o r y  
d r i v e ,  v a r i a b l e  d i s p l a c e m e n t  e n g i n e s ,  and 
c o m b u s t i o n  p rograms :  h e a t  e n g i n e  
d e v e l o p m e n t s ,  i n c l u d i n g  d i e s e l  e n g i n e s ,  g a s  
t u r b i n e s ,  a n d  S t i r l i n g  e n g i n e s :  h e a t  e n g i n e  
a n d  materials t e c h n o l o g y  programs:  a n d  
a l t e r n a t i v e  f u e l s  u t i l i z a t i o n  program. 
Append ix  A p r o v i d e s  a l ist  of t h e  o v e r  425 
a t t e n d e e s  a n d  t h e  169 o r g a n i z a t i o n s  
r e p r e s e n t e d .  Appendix B lists t h e  advanced  
v e h i c l e  d i s p l a y s  e x h i b i t e d  a t  t h e  Hee t ing .  
(By?) 

A v a i l a b i l i t y :  GPO $4.40 

Energy  R e s e a r c h  a n d  Development  A d m i n i s t r a t i o n ,  
D i v i s i o n  of T r a n s p o r t a t i o n  Energy  
C o n s e r v a t i o n ,  A l t e r n a t i v e  F u e l s  U t i l i z a t i o n  
Branch ,  Washington, D C  20545;  Yueller 
Pssoc la tes  Inc., 1900 SulDhur  SDr ine  Rd. .  
Baltimore MD 2l.227 

A l t e r n a t i v e  F i e l s  U t i l i z a t i o n  R e p o r t  
P e r i o d i c  p u b l i c a t i o n ,  a p p r o x i m a t e l y  8 p. 
Abs t rac t : .  T h i s  p u b l i c a t i o n  s e r v e s  as a-  medium f o r  

in format ion  e x c h a n g e  among r e s e a r c h e r s  i n  
a l t e r n a t i v e  f u e l s  u t i l i z a t i o n  a n d  p r o v i d e s  a 
s t i m u l u s  f o r  f u r t h e r  r e s e a r c h  o n  t h e  u s e  of 
t h e s e  f u e l s  f o r  t r a n s p o r t a t i o n .  The f i rs t  
e d i t i o n ,  p u b l i s h e d  A p r i l  1977 ,  c o n t a i n s  a 
f e a t u r e  a r t i c l e  d e s c r i b i n g  t h e  a l t e r n a t i v e  
f u e l s  program of t h e  D i v i s i o n  of 
T r a n s p o r t a t i o n  Energy C o n s e r v a t i o n  of ERDA 
a n d  i ts s p o n s o r e d  a c t i v i t i e s  on a l c o h o l  
f u e l s .  Also i n c l u d e d  i n  t h i s  p u b l i c a t i o n  are 
current  n e u s  notes on i n d u s t r y ,  gove rnmen t  
a c t i o n s ,  a n d  i n t e r n a t i o n a l  h a p p e n i n g s  r e l a t e d  
t o  a l t e r n a t i v e  f u e l s .  Recen t  p u b l i c a t i o n s  
a n d  upcoming c o n f e r e n c e s  t h a t  may b e  of 
i n t e r e s t  t o  r e s e a r c h e r s  a n d  o t h e r s  i n  t h e  
f i e l d  are announced.  (BYB) 



S4-124 

Enzer ,  H.; Dupree,  W.; Hi l l e r ,  S. 
Energy  P e r s p e c t i v e s :  A P r e s e n t a t i o n  of Raior 

U.S. Dept.  of I n t e r i o r  
213 .p. 
F e b  1 9 7 5  
A b s t r a c t :  D a t a  are p r e s e n t e d  on t h e  wor ld  and 

Wnited S t a t e s  e n e r g y  reserves and r e c o v e r a b l e  
reserves. Energy  c o n s u m p t i o n  d a t a  are a l s o  
p r e s e n t e d - - i n  some cases from 1950 t o  t h e  
p r e s e n t .  T h e  d a t a  fo r  t h e  U n i t e d  S t a t e s  
r e s e r v e s  a n d  c o n s u m p t i o n  are  more d e t a i l e d  
t h a n  t h o s e  f o r  t h e  world.  Supp ly ,  
p r o d u c t i o n ,  and  c o n s u m p t i o n  d a t a  a r e  
p r e s e n t e d  b y  e n e r g y  source a n d  by consuming 
sector fo r  t h e  Un i t ed  S t a t e s .  Some f u t u r e  
p r o j e c t i o n s  on  consumpt ion  a n d  p rod l l c t ion  are 
i n c l u d e d ,  a s  well as  some p r o j e c t e d  
e n v i r o n m e n t a l  i m p a c t s  on l a n d ,  a i r ,  a n d  w a t e r  
by i n c r e a s e d  e n e r g y  p r o d u c t i o n .  (BLR) 

024-000-008 12-6 

Energy  and Energy-Re la t ed  Da ta  

A v a i l a b i l i t y :  GPO 53.10, S t o c k  No. 

E s c h e r ,  W.J.D. 
Jiydrosen-Via-Electricity: A C a n d i d a t e  

Ene rgy  Resea rch  and  Development  A d m i n i s t r a t i o n ,  

T r a n s i t i o n a l  T r a n s p o r t a t i o n  Energy System 
c o n c e p t  

Off ice  of C o n s e r v a t i o n ,  D i v i s i o n  of 
T r a n s p o r t a t i o n  Energy C c n s e r v a t i o n ,  
Washington,  DC 

TEC-77/001, 9 8  p. 
Repor t  No. E R D A  77-13, ETA Repor t  PT-67, 

S e p  1976  
A b s t r a c t :  T h e r e  is an e x p r e s s e d  n e e d  t o  move 

t r a n s p o r t a t i o n  c f f  o i l .  However, t h e  
s t r a t e g i c  a l t e r  n a t i v e s  for c r e a t i n g  a 
n o n - p e t r o l e u m  e n e r g y  b a s e  f o r  t r a n s p o r t a t i o n  
are a l l  l o n g - t e r m ,  e x t r e m e l y  c o s t l y  s y s t e m s  
( h y d r o c a r b o n  s y n f u e l s ,  e l e c t r i c i t y ,  h y d r o g e n  
e n e r g y ) ,  e a c h  h a v i n g  t e c h n i c a l  and 
s o c i o - e c o n o m i c  l i m i t a t i o n s  a n d  c o n s t r a i n t s  
wh ich  w i l l  g o v e r n  t h e i r  r e l a t i v e  
c o n t r i b u t i o n s .  To  " p r e s e r v e  t h e  o p t i o n s "  
w h i l e  c o n d u c t i n g  p o s i t i v e  s t e p s  t o  o b v i a t e  
t h e  p o s s i b i l i t y  of e n e r g y  s h o r t f a l l s  
a f f e c t i n g  t r a n s p o r t a t i o n  i n  t h e  meanwhile ,  a 
" t r a n s i t i o n a l  t r a n s p o r t a t i o n  e n e r g y "  s y s t e m s  
a p p r o a c h  may be needed. A c a n d i d a t e  c o n c e p t ,  
l tHydrogen-via-Electricity*e (HVE) i s  d e s c r i b e d  
i n  terms of criteria for s u c h  a s y s t e m ,  a n d  
a l s o  r e l a t e d  t o  e a c h  of t h e  s t r a t e g i c  
a l t e r n a t i v e s  t o  e s t a b l i s h  c o m p a t i b i l i t y .  I f  
imp lemen ted ,  t h e  HVE C o n c e p t  h a s  t h e  
near-term p o t e n t i a l  f o r  s u p p o r t i n g  a c e r t a i n  
f r a c t i o n  of t h e  e n e r g y  n e e d s  of t h e  f o l l o w i n g  
t r a n s p o r t a t i o n  s u b s e c t o r s :  r a i l r o a d s ,  
i n t e r c i t y  t r u c k i n g ,  u r b a n  and  i n t e r c i t y  
b u s e s ,  and  s e l e c t e d  f l e e t  v e h i c l e  sys t ems .  
(43  r e f e r e n c e s )  ( a u t h )  

A v a i l a b i l i t y :  N TIS 

Escher .  W.J.D.; Ecklund,  E.E. 
Recent  P r o q r e s s  i n  t h e  Hydrogen Eng ine  
Esche r  Techno logy  Associates; E n e r g y  R e s e a r c h  a n d  

Development  A d m i n i s t r a t i o n  
Pape r  No. 760571, p r e s e n t e d  a t  t h e  F u e l s  a n d  

L u b r i c a n t s  Hee t ing ,  S t .  L o u i s ,  Hissouri, J u n e  
7-10, 1976, 16 p. 

1976 
Sponsor:  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  Deve lopmen t s  i n  t h e  e n e r g y  a n d  

e n v i r o n r e n t a l  sectors h a v e  awakened i n t e r e s t  
i n  hydrogen - f u e  l e d  i n t e r n a l  combus t  i o n  
e n g i n e s .  
recent 8. s. r e s e a r c h  and  d e m o n s t r a t i o n  

~ a s e d  on a 50-eng ine  s u r v e y  of 

a c t i v i t i e s ,  t h e  t e c h n i c a l  s t a t u s  of hydrogen 
e n g i n e s  is summarized.  A c o m p a r a t i v e  
h y d r o g e n / c o n v e n t i o n a l - f  u e l  o r i e n t a t i o n  is 
m a i n t a i n e d  i n  assessing b a s i c  f u e l  p r o p e r t y ,  
e n g i n e  power a n d  e f f i c i e n c y ,  emissions and 
g e n e r a l  o p e r a t i n g  c h a r a c t e r i s t i c s .  Key 
t h e o r e t i c a l  a n d  e x p e r i m e n t a l  r e s u l t s ,  and  
cor re la t ions  where e v i d e n t ,  are no ted .  
E n g i n e  p rob lem areas a n d  t h e i r  s o l u t i o n s  are 
d i s c u s s e d ,  accompan ied  by some t h o u g h t s  
t o w a r d  f u t u r e  deve lopmen t  p o s s i b i l i t i e s  a n d  
s u p p o r t i n g  r e s e a r c h  needs .  (14 references) 
( a u t h )  

A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  
Inc. ,  400 commonwealth Dr ive ,  War renda le ,  PA 
15096  52.75 

E x e c u t i v e  Off ice  o f  t h e  P r e s i d e n t ,  Ene rgy  P o l i c y  

The Nat iona l  Energy  P l a n  
126 p-  
29 Apr 1977 
A b s t r a c t :  The P r e s i d e n t l s  p r o p o s e d  National 

Energy  P l a n  i s  d e s c r i b e d  i n  t h i s  document ,  
which i n c l u d e s  c h a p t e r s  on:  t h e  O r i g i n s  of 
t h e  U.S. Energy  P rob lem;  t h e  C o n t i n u i n g  
C r i s i s :  P r i n c i p l e s  and S t r a t e g y  o f  t h e  
N a t i o n a l  Ene rgy  P lan ;  C o n s e r v a t i o n  a n d  Energy  
E f f i c i e n c y ;  o i l  and  N a t u r a l  G a s :  Coal, 
Nuclear, a n d  H y d r o e l e c t r i c  Power; 
N o n c o n v e n t i o n a l  S o u r c e s  a n d  Energy  Resea rch ;  
t h e  Role of Government and  t h e  American 
P u b l i c ;  a n d  t h e  N a t i o n a l  Ene rgy  P l a n  a n d  t h e  
F u t u r e .  I n  t h e  t r a n s p o r t a t i o n  sector, t h e  
P l a n  s u g g e s t s  i n c e n t i v e s  t o  r e d u c e  
c o n s u m p t i o n  (e.g., an excise t ax  on  new 
a u t o m o b i l e s  w i t h  low f u e l  e f f i c i e n c i e s ,  a 
s t a n d b y  g a s  t a x ,  f u e l  e f f i c i e n c y  s t a n d a r d s  
a n d  a n  excise t a x  and  r e b a t e  s y s t e m  f o r  
l i g h t - d u t y  t r u c k s ,  and r e m o v a l  of F e d e r a l  
e x c i s e  t a x  on  i n t e r c i t y  b u s e s ) .  To e n a b l e  
more e f f i c i e n t  e n e r g y  u s e  i n  b u i l d i n g s ,  t h e  
P l a n  ca l l s  for  a t a x  c r e d i t  o n  a p p r o v e d  
r e s i d e n t i a l  c o n s e r v a t i o n  m e a s u r e s ,  a u t i l i t y  
p rogram t o  i n s u l a t e  homes w i t h  payment  made 
t h r o u g h  mon th ly  b i l l s ,  e x p a n s i o n  of t h e  
w e a t h e r i z a t i o n  program for  l o r i n c o m e  
h o u s e h o l d s ,  etc. Government  p o l i c i e s  for  o i l  
a n d  g a s  a re  aimed a t  p r o v i d i n g  f o r  p r i c e s  
t h a t  s t imulate  deve lopmen t  of new f i e l d s  and  
a more r a t i o n a l  p a t t e r n  o f  d i s t r i b u t i o n ,  
w h i l e  p r e v e n t i n g  w i n d f a l l  p r o f i t s .  
I n d u s t r i e s  a n d  u t i l i t i e s  a r e  e n c o u r a g e d  t o  
c o n v e r t  from o i l  a n d  g a s  t o  coal a n d  o t h e r  
f u e l s .  Along wi th  p romot ing  i n c r e a s e d  coal 
u s e ,  t h e  A d m i n i s t r a t i o n  w i l l  t r y  t o  a c h i e v e  
c o n t i n u e d  improvement  i n  e n v i r o n m e n t a l  
q u a l i t y .  The P r e s i d e n t ' s  p o l i c y  on  n u c l e a r  
power is t o  d e f e r  any D.S. commitment to 
a d v a n c e d  n u c l e a r  t e c h n o l o g i e s  t h a t  are  b a s e d  
on t h e  u s e  of p lu ton ium.  The c o u n t r y  h a s  t h e  
o p t i o n  of r e l y i n g  on l i g h t - w a t e r  reactors t o  
p r o v i d e  n u c l e a r  power. E R D A ' S  n u c l e a r  waste 
management program h a s  been  e n l a r g e d  t o  
encompass  deve lopmen t  of t e c h n o l o g i e s  f o r  
l o n g - t e r m  s t o r a g e  of s p e n t  fue ls .  The  
A d m i n i s t r a t i o n  is s t r o n g l y  i n  s u p p o r t  of 
d e v e l o p i n g  t e c h n o l o g i e s  t o  u s e  
n onco nven t iona  1 resources. (B YB ) 

A v a i l a b i l i t y :  GPO, S t o c k  No. 040-000-00380-1 

a n d  P l a n n i n g ,  Washington,  DC 
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F a u c e t t  ( J a c k )  Associates Inc. ,  5454 W i s c o n s i n  

E C l a s s i f i c a t i o n  of t h e  T r a n s p o r t  V e h i c l e  S t a d r  

Repor t  NO. JACKFAU-77-159- 1 
9 Feb 197'1 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

Abstract: T h i s  r e p o r t  e x a m i n e s  e a c h  o f  t h e  

Ave., Chevy Chase,  n D  20015 

f o r  Use i n  Nation- 

Ad m i n i s t r a t i o n  

t r a n s p o r t a t i o n  modes t o  d e t e r m i n e  how t h e  
v e h i c l e  s t o c k  o f  e a c h  c a n  most a p p r o p r i a t e l y  
b e  c h a r a c t e r i z e d  for p u r p o s e s  o f  t r a n s p o r t  
sector e n e r g y  a n a l y s i s .  T h i s  e x a m i n a t i o n  
b a l a n c e s  c o n s i d e r a t i o n s  of v e h i c u l a r  d a t a  
a v a i l a b i l i t y ,  f u e l  ecodomy s i m i l a r i t y ,  
f u n c t i o n a l  s i m i l a r i t y ,  r e l a t i v e  i m p o r t a n c e  
among t r a n s p o r t  f u e l  u s e r s ,  a n d  a n a l y t i c  
e f f i c i e n c y .  The number a n d  v a r i e t y  o f  u n i t s  
i n  t h e  n a t i o n ' s  v e h i c l e  f leet  is  enormous,  
a n d  it is r e c o g n i z e d  t h a t  d e v e l o p i n g  a 
manageab le  c h a r a c t e r i z a t i o n  o f  t h i s  f l ee t  
n e c e s s a r i l y  i n v o l v e s  l o s i n g  a c c u r a c y  a b o u t  
some of  its p a r t s .  N e v e r t h e l e s s ,  i n  c h a r t i n g  
t h e  long- t e rm u s e  of t h e  n a t i o n ' s  f u e l ,  many 
i s s u e s  r e q u i r e  a b r o a d ,  t r a n s p o r t - s e c t o r - w i d e  
p e r s p e c t i v e  p r i o r  t o  more d e t a i l e d ,  
m o d e - s p e c i f i c  a n a l y s i s .  The c l a s s i f i c a t i o n  
d e v e l o p e d  h e r e  is d e s i g n e d  t o  a i d  i n  
d e v e l o p i n g  s u c h  s e c t o r - w i d e  p e r s p e c t i v e  on  
t r a n s p o r t  f u e l  use. The v e h i c l e  classes 
c h o s e n  f o r  t h i s  c l a s s i f i c a t i o n  inclule 10 
c a t e g o r i e s  i n  r a i l  t r a n s p o r t a t i o n ,  2 
c a t e g o r i e s  i n  u r b a n  mass t r a n s i t ,  2 
c a t e g o r i e s  i n  b u s  t r a n s p o r t a t i c n  other t h a n  
t r a n s i t ,  5 water t r a n s p o r t a t i o n  c a t e g o r i e s ,  9 
a i r  t r a n s p o r t a t i o n  c a t e g o r i e s ,  8 a u t o m o b i l e  
c a t e g o r i e s ,  16 t r u c k  c a t e g o r i e s ,  a n d  5 
p i p e l i n e  c a t e g o r i e s .  T h e s e  categories form 
t h e  b a s i c  f r a m e  of r e f e r e n c e  upon uh ich  w i l l  
be  a p p l i e d  d e v e l o p i n g  s t o c k ,  a c t i v i t y ,  and 
f u e l - u s e  p r o j e c t i o n s  for  t h i s  s t u d y .  ( f rom 
sum na ry )  

F a u c e t t  ( J a c k )  Associates Inc. ,  5959 Wiscons in  

T r u c k i n s  A c t i v i t y  a n d  F u e l  Consumption: 1973. 

F i n a l  R e p o r t ,  8 1  p. 
13 J u l  1976 
Sponsor  : Pede ra 1 Energy A d n i n i s t r  a t i o n  
A b s t r a c t :  T h i s  r e p o r t  p r o v i d e s  a n  in-depth 

a n a l y s i s  o f  t h e  b a s e  y e a r  d a t a  deve lopmen t  
a n d  p r o j e c t i o n s  o f  t r u c k i n g  a c t i v i t y  a n d  f u e l  
consumpt ion .  D e s c r i p t i c n s  o f  e x i s t i n g  
s o u r c e s  of i n f o r m a t i o n ,  d a t a  r e l i a b i l i t y ,  
met h o d o l o g i c a l  p r o c e d u r e s  a n d  a s s u m p t i o n s ,  
h i s t o r i c a l  t r e n d s ,  a n d  c o m p a r i s o n s  wi th  o t h e r  
estimates a r e  p r e s e n t e d  i n  g r e a t  d e t a i l .  
B o t h  t h e  d a t a  b a s e  a n d  f o r e c a s t s  a r e  
e s t i m a t e d  i n  a h i g h l y  d i s a g g r e g a t e d  f a s h i o n .  
T r u c k i n g  a c t i v i t y  m e a s u r e s  i n c l u d e  t h e  number 
of t r u c k s ,  v e h i c l e  miles t r a v e l l e d ,  a v e r a g e  
l o a d  c a r r i e d ,  a n d  t o t a l  ton-miles ,  each  
d i f f e r e n t i a t e d  t y  t r u c k  s i z e  class, a r ea  o f  
o p e r a t i o n  a n d  f u e l  t y p e .  I n  a d d i t i o n ,  t h e  
h i s t o r i c a l  measu res  f o r  1973 are d e t a i l e d  b y  
m a j o r  u se - -pe r sona l  t r a n s p o r t a t i o n ,  f o r - h i r e  
a n d  o t h e r  p r i v a t e .  Base y e a r  f u e l  
c o n s u m p t i o n  r a t e s  o n  a miles p e r  g a l l o n  b a s i s  
a re  a l s o  d e v e l o p e d  a c c o r d i n g  t o  t h e  s ane  
v e h i c l e  s i ze ,  area of o p e r a t i o n  a n d  f u e l  t y p e  
c lass i f ica t ion  a n d  are consistent i n  t h e  

Ave., Chevy Chase ,  BD 20015 

1980. 1985 a n d  1990 

a g g r e g a t e ,  w i t h  t h e  most r e l i a b l e  i n f o r m a t i o n  
a v a i l a b l e  o n  t r u c k  f u e l  consumpt ion .  A 
b a s e l i n e  forecast  of f u e l  c o n s u m p t i o n  is made 
by  a p p l y i n g  t h e  d e t a i l e d  b a s e  y e a r  f u e l  
economy est imates  t o  t h e  d e t a i l e d  p r o j e c t i o n s  
o f  v e h i c l e  miles t r a v e l l e d .  T h i s  f o r e c a s t  
p r o v i d e s  a f r a m e u o r k  where5y s u c c e s s  of t h e  
v o l u n t a r y  i n d u s t r y / g o v e r n m e n t  f u e l  economy 
improvemen t  program c a n  b e  measured.  T h i s  
i n f o r m a t i o n  i s  o r g a n i z e d  i n t o  t h r e e  s e c t i o n s  
of t h e  r e p o r t .  S e c t i o n  I p r e s e n t s  t h e  
e s t i m a t i o n  me thodo logy  a n d  s t a t i s t i ca l  t a b l e s  
o f  t h e  d e t a i l e d  t r u c k i n g  a c t i v i t y  m e a s u r e s  
f o r  1973. S e c t i o n  I1 c o v e r s  t h e  forecast of 
t r u c k i n g  a c t i v i t i e s  f o r  1980, 1985, 1990 and  
i n c l u d e s  a n  e x t e n s i v e  e x p l a n a t i o n  of t h e  
p r o c e d u r e s  employed i n  t h e  d e r i v a t i o n .  
S e c t i o n  111 d e v e l o p s  t h e  d e t a i l e d  t r u c k  f u e l  
economy estimates a n d  p r e s e n t s  t h e  b a s e l i n e  
forecast o f  f u e l  consumpt ion .  (13 r e f e r e n c e s )  
(from Overview) 

F a u c e t t  ( J a c k )  Associates Inc. ,  5454 W i s c o n s i n  

F u e l  Econonv U c i e s  a n d  
Ave., Chevy Chase,  I D  20015 

A I 1  
Consumpt ion  

. .  

R e p o r t  l o .  JACKFAU-76-137-8, 118 p. 
Aug 1976 
Sponsor :  F e d e r a l  Ene rgy  A d m i n i s t r a t i o n  
A b s t r a c t :  T h i s  a n a l y s i s  e x p l o r e s  t h e  a d d i t i o n a l  

g a i n s  i n  f u e l  c o n s e r v a t i o n ,  a s  well a s  t h e  
c o n s e q u e n c e s  on  t r a v e l  a n d  a u t o  ownersh ip ,  
which are e x p e c t e d  t o  r e s u l t  from e n a c t m e n t  
o f  F e d e r a l  p o l i c i e s  d e s i g n e d  t o  p romote  more 
f u e l - e f f i c i e n t  a u t o m o b i l e s .  T h r e e  f ami l i e s  
o f  p o l i c i e s  are e x p l o r e d :  m a n i p u l a t i o n  of 
g a s o l i n e  p r i c e s ,  i m p o s i t i o n  of f u e l  economy 
s t a n d a r d s ,  and  e s t a b l i s h m e n t  of f u e l  
economy-based e x c i s e  t a x e s  a n d  r e b a t e s .  I n  
a l l ,  21 p o l i c y  a l t e r n a t i v e s  r e f l e c t i n g  
d i f f e r e n t  v a r i a t i o n s  of t h e s e  m e a s u r e s  are  
examined ,  a n d  t h e  p r o j e c t e d  i m p a c t s  o n  a u t o  
sales,  f u e l  economies ,  p r i c e s ,  o w n e r s h i p ,  
s c r a p p a g e ,  t r a v e l ,  and f u e l  c o n s u m p t i o n  a re  
shown i n  a t a b l e ,  which p r e s e n t s  c o m p a r a t i v e  
r e s u l t s  f o r  t h e  p o l i c i e s  for 1985 a n d  2000. 
T h i s  a n a l y s i s  i n d i c a t e s  t h a t  s i g n i f i c a n t  
a d d i t i o n a l  s a v i n g s  i n  a u t o m o t i v e  f u e l  
c o n s u m p t i o n  c a n  be r e a l i z e d  t h r o u g h  F e d e r a l  
p o l i c y  ac t ion ,  b u t  t h a t  t h e r e  may a l so  be 
u n d e s i r a b l e  s i d e  effects on  m o b i l i t y  and  au to  
o w n e r s h i p  a s s o c i a t e d  w i t h  some p o l i c i e s .  The 
f o r e c a s t s  p r e s e n t e d  h e r e  are  b a s e d  upon a n  
a n a l y t i c  model  of a u t o m o b i l e  demand a n d  t h e  
motor v e h i c l e  m a n u f a c t u r i n g  i n d u s t r y .  . . . 
The key  f i n d i n g s  a re  a s  f o l l o w s :  g a s o l i n e  
p r i c e  m a n i p u l a t i o n s  ( such  a s  migh t  b e  
a c h i e v e d  t h r o u g h  g a s o l i n e  e x c i s e  t a x  
i n c r e a s e s )  c o u l d  b r i n g  s i g n i f i c a n t  r e d u c t i o n s  
i n  f u e l  consumpt ion ;  ... f u e l  economy 
s t a n d a r d s  a p p e a r  t o  offer t h e  g r e a t e s t  g a i n  
i n  p e t r o l e u m  c o n s e r v a t i o n  r e l a t i v e  t o  t h e  
a s s o c i a t e d  losses i n  m o b i l i t y  a n d  a u t o  
o w n e r s h i p :  ... and  e x c i s e  t a x e s  a l s o  h a v e  t h e  
c a p a b i l i t y  t o  r e d u c e  a u t o m o t i v e  p e t r o l e u m  
c o n s u m p t i o n  w i t h  minimal damage t o  a u t o  s a l e s  
or m o b i l i t y ,  b u t  t h e y  d o  n o t  a p p e a r  t o  y i e l d  
f u e l  s a v i n g s  a s  g r e a t  a s  t h o s e  p roduced  by 
t h e  p o l i c y  a l t e r n a t i v e s  which i n c o r p o r a t e  
s t a n d a r d s .  (from C o n c l u s i o n )  
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F i n e a o l d .  J.G. F e d e r a l  Ene rgy  A d m i n i s t r a t i o n ,  N a t i o n a l  Ene rgy  
I n f o r m a t i o n  C e n t e r .  R a s h i n s t o n .  DC 20461 

D i r e c t o r y  of F e d e r a l  Ene rqy  Daia Sources:  

R e p o r t  No. PB-254163, FEA/B-65/219, 8 4  p. 
Computer  P r o d u c t s  and  R e c u r r i n g  P u b l i c a t i o n s  

Hay 1 9 7 6  
A b s t r a c t :  The p u r p o s e  o f  t h i s  d i r e c t o r y  is  t o  

a n n o u n c e  two major t y p e s  of 
Fed e r a l l y - s p o n s o r e d  e n e r g y - r e l a t e d  
i n f o r m a t i o n :  e n e r g y  i n f o r m a t i o n  o n  m a g n e t i c  
t a p e  a n d  r e c u r r i n g  p u b l i c a t i o n s  which c o n t a i n  
e n e r g y - r e l a t e d  n u m e r i c a l  d a t a .  The 
i n f o r m a t i o n  on m a g n e t i c  t a p e  is  p r i m a r i l y  i n  
t h e  form of  d a t a  files. However, t h e r e  a re  
a l s o  c o m p u t e r  p rograms ,  d a t a  base  r e f e r e n c e  
s e r v i c e s ,  a n d  m a t h e m a t i c a l  models. The items 
are l i s t e d  u n d e r  b r o a d  s u b j e c t  c a t e g o r i e s .  
The c i t a t i o n s  i n c l u d e  t i t l e ,  r e s p o n s i b l e  
agency ,  d a t e s  of c o v e r a g e ,  a c c e s s i o n  nnmber,  
a v a i l a b i l i t y  i n f o r m a t i o n ,  a n d  a b s t r a c t .  Each 
e n t r y  i s  i n d e x e d  by s u b j e c t ,  o r i g i n a t i n g  
a g e n c y ,  and  a c c e s s i o n  number. (from Foreword)  

A v a i l a b i l i t y :  NTIS 

F e d e r a l  T a s k  F o r c e  on  Motor V e h i c l e  Goals Beyond 
1980 ,  Wash ing ton ,  DC 

The R e p o r t  by t h e  F e d e r a l  Task  F o r c e  on  Motor 
JTeh ic l e  G o a l s  Bfvond 1980. Volume 1. 
E x e c u t i v e  Summary. Volume 2. T a s k  F o r c e  

D r a f t  r e p o r t ,  3 0  p. i n  Volume 1: 279 p. i n  Volume 
2 

2 Sep 1976  
Sponsor :  E x e c u t i v e  Office of t h e  P r e s i d e n t ,  

A b s t r a c t :  W r i t t e n  by  a t a s k  force u i t h  
Ene rgy  Resources C o u n c i l  

r e p r e s e n t a t i v e s  from several F e d e r a l  
d e p a r t m e n t s  and a g e n c i e s ,  t h i s  d r a f t  r e p o r t  
e x a m i n e s  motor v e h i c l e  f u e l  economy g o a l s  
beyond 1980 which are c o m p a t i b l e  w i t h  
e n v i r o n m e n t a l ,  s a f e t y ,  and  economic  
o b j e c t i v e s .  Decisions on t h e  a u t o m o b i l e  
beyond 1980 i n v o l v e  b a l a n c i n g  s u c h  f a c t o r s  as 
consumer  p r e f e r e n c e s ,  gove rnmen t  r e g u l a  t i o n ,  
a n d  m a n u f a c t u r i n g  and  f i n a n c e  r e q u i r e m e n t s .  
It is c o n c l u d e d  t h a t ,  w i t h  a d e q u a t e  i n d u s t r y  
i n v o l v e m e n t  and  r e a s o n a b l e  government  
r e g u l a t i o n ,  t h e  0 . S .  can save four m i l l i o n  
b a r r e l s  of o i l  p e r  d a y  by 1995. T h i s  f u e l  
s a v i n g s  would r e p r e s e n t  a 40 t o  5 0 %  r e d u c t i o n  
i n  p r o j e c t e d  a u t o m o b i l e  f u e l  consumpt ion ,  a 
25 t o  UO% r e d u c t i o n  i n  p r o j e c t e d  l i g h t  t r u c k  
f u e l  consumpt ion ,  and  a 30% r e d u c t i o n  i n  
p r o j e c t e d  commercial v e h i c l e  f u e l  
consumpt ion .  The  a c t u a l  f u e l  s a v i n g s  a re  
d e p e n d e n t  o n  t h e  rate of  i n t r o d u c t i o n  of new 
f u e l - e c o n o m i c a l  cars. A move t c v a r d  more 
compact, p r o p e r l y - d e s i g n e d ,  l i g h t e r - w e i g h t  
a u t o m o b i l e s  i s  n o t  e x p e c t e d  t o  increase 
a u t o m o b i l e  o c c u p a n t  f a t a l i t i e s  and i n  j u r i e s .  
However,  i m p l e m e n t a t i o n  of a h i g h e r  s a f e t y  
l e v e l  would i n c r e a s e  car w e i g h t  a n d  cost. 
The i m p a c t  of e m i s s i o n s  c o n t r o l s  o n  f u e l  
economy is e s t i m a t e d .  The a v e r a g e  cost p e r  
mile of a u t o m o b i l e  t r a n s p o r t a t i o n  w i l l  
d e c r e a s e  w i t h  t h e  t r a n s i t i o n  t o  l i g h t e r ,  more 
f u e l - e c o n o m i c a l  cars. An e a r l i e r  d r a f t  
r e p o r t  was p u b l i s h e d  i n  J u l y  1976. (BYB) 

HydrogenI 

C a l i f o r n i a  I n s t i t u t e  of Techno logy ,  Jet  

P r i m a r y  or s u p p l e m e n t a r y  F u e l  for  
Automot ive  E n q i n e s  

P r o p u l s i o n  L a b o r a t o r y ,  Pasadena ,  CA 

Meet ing ,  J a c k  Ta r ,  San F r a n c i s c o ,  C a l i f o r n i a ,  
Augus t  9-12, 1976, 16 p. 

P a p e r  No. 760609, p r e s e n t e d  a t  t h e  West C o a s t  

1976 
Sponsor :  N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e  

Ad min istr a t i o  n ; S o c i e t y  o f  Auto  moti re 
Eng i n  eers 

t h e r e o f  were compared a s  f u e l s  f o r  l ean -burn  
e n g i n e s .  Hydrogen for t h e  mixed f u e l s  tests 
was g e n e r a t e d  by p a r t i a l  o x i d a t i o n  of 
g a s o l i n e .  Hydrogen c o m b u s t i o n  y i e l d e d  t h e  
h i g h e s t  t h e r m a l  e f f i c i e n c y  a t  a n y  NOX l e v e l .  
Gasoline y i e l d e d  t h e  s e c o n d  h i g h e s t  t h e r m a l  
e f f i c i e n c y  f o r  NOX l e v e l s  g r e a t e r  t h a n  o r  
a p p r o x i m a t e l y  e q u a l  t o  two gm/mi. F o r  lower 
NOx l e v e l s  a n d  h i g h  v e h i c l e  i n e r t i a  w e i g h t s ,  
p r o g r e s s i v e l y  more hydrogen  s u p p l e m e n t a t i o n  
was t h e  s e c o n d  most e f f i c i e n t  sys t em.  For  
v e h i c l e  i n e r t i a  w e i g h t s  below 5000 1 5 m  (2300 
kg)  , t h e  s t a t u t o r y  NOx s t a n d a r d  (0 .4  gm/mi) 
c o u l d  b e  met w i t h  one l b / h r  (0.13 g/s) 
h y d r o g e n  s u p p l e m e n t a t i o n .  (4  r e f e r e n c e s )  
( a u t h )  

A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  
Inc. ,  400 Commonwealth Dr . ,  War renda le ,  PA 
1509ti $2.75 

A b s t r a c t :  Hydrogen,  g a s c l i n e .  a n d  m i x t u r e s  

Fox, H.G. 
P o t e n t i a l  A p p l i c a b i l i t y  o f  a Lead-Acid B a t t e r y  

G e n e r a l  R e s e a r c h  Corp., P.O. Box 3587, S a n t a  

I n t e r n a l  Memorandum No. IM-2042, 63  p. 
J u n  1976  
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A b s t r a c t :  T h i s  p a p e r  assesses t h e  p o t e n t i a l  

Powered Two-Passenger  Electric C a r  

B a r b a r a ,  CA 93105 

A d m i n i s t r a t i o n  

a p p l i c a b i l i t y  of a t w o - p a s s e n g e r  electric 
car. I n f o r m a t i o n  r e g a r d i n g  t h e  a p p l i c a t i o n s  
of t w o - p a s s e n g e r  electric c a r s  s o l d  r e c e n t l y  
i n  t h e  U n i t e d  S t a t e s  was a s s e s s e d ,  a s  were 
t h e  r e s u l t s  of market  a n a l y s e s ,  c u s t o m e r  
s u r v e y s ,  a n d  t e s t i n g  r e p o r t s .  O p e r a t i o n a l  
costs  are  e s t i m a t e d  f o r  t h e  t w o - p a s s e n g e r  car 
c h a r a c t e r i z e d  i n  a n  ea r l i e r  s t u d y ,  a n d  
colnpared u i t h  costs of t h e  f o u r - p a s s e n g e r  
e lec t r ic  ca r  from t h e  same s t u d y  a n d  
c o n v e n t i o n a l  i n t e r n a l - c o m b u s t i o n  a u t o m o b i l e s .  
N a t i o n w i d e  estimates of p o t e n t i a l  
a p p l i c a t i o n s  a n d  marke t s ,  a n d  l e v e l s  of 
m a r k e t  p e n e t r a t i o n ,  a re  t h e n  d e v e l o p e d  for 
b o t h  e lec t r ic  cars. (17 r e f e r e n c e s )  ( a u t h )  
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F r e d e r i c k ,  P.P.; Moore, J.F.; Bonner,  J . S . ;  
Dickson.  J. C. ; Karvelas, 1. P. 

The Impact of Automotive F u e l  Chanqes  o n  t h e  U.S. 
R e f i n i n q  I n d u s t r y :  An E c o n o m i c / T e c h n o l o q i c a l  
Assessment 

Bcnner  and  Uoore Associates Inc. ,  500 J e f f e r s o n  
Bldg., Aouston,  TX 77002  

Repor t  NO. ERDA-76-40, FE-2216-1, V.P. 
1 5  NOV 1975  
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

Adm i n i s t r  a t  i o n  
A b s t r a c t :  T h i s  s t u d y  e x a m i n e s  t h e  economic and  

t e c h n o l o g i c a l  e f f e c t s  which would o c c u r  
w i t h i n  t h e  U.S. r e f i n i n g  i n d u s t r y  i f ,  b y  t h e  
y e a r  2000,  t h e  U.S. a u t o m o t i v e  f l ee t  s h o u l d  
r e q u i r e :  more g a s o l i n e  t h a n  c u r r e n t l y  
p r o j e c t e d :  less g a s o l i n e  t h a n  c u r r e n t l y  
p r o j e c t e d :  or f u e l s  o t h e r  t h a n  
gaso l ine - -namely ,  d i e s e l  f u e l  o r  a "b roadcu t "  
f u e l  composed of c r u d e  f r a c t i o n s  w i t h i n  a 
v e r y  b r o a d  b o i l i n g  r a n g e .  The i n v e s t i g a t i o n  
was c o n d u c t e d  b y  i m p o s i n g  v a r i o u s  f u e l  demand 
forecasts (1975  t h r o u g h  2000) upon a 
m a t h e m a t i c a l  model  of t h e  U.S. r e f i n i n g  
i n d u s t r y .  S t u d y  resu l t s  i n d i c a t e  t h a t :  (1 )  
e x i s t i n g  r e f i n i n g  t e c h n o l o g y  w i l l  n o t  a l l o w  
t h e  U.S. r e f i n i n g  i n d u s t r y  t o  m e e t  the demand 
imposed b y  i n t r o d u c t i o n  of a n  a l l - d i e s e l  a u t o  
f lee t :  (2) demands f o r  "b roadcu t "  f u e l  c o u l d  
be met, b u t  t h e  v a r y i n g  c h a r a c t e r i s t i c s  f o r  
t h i s  f u e l  would create f u e l  m a r k e t i n g  and  
a u t o  f u e l  s y s t e m  problems:  a n d  (3) a l l  of t h e  
f u e l  denand  p a t t e r n s  s t u d i e d  have m e a s u r a b l e  
a n d  i m p o r t a n t  e c o n o m i c  i m p a c t s  on t h e  
r e f i n i n g  i n d u s t r y .  T h e s e  i m p a c t s ,  however,  
a re  ove r shadowed  by t h e  effect which v a r y i n g  
a u t o m o t i v e  f u e l  r e q u i r e m e n t s  have on  t h e  U.S. 
demand f o r  c r u d e  o i l .  4.. A s p c i a l  s t u d y  
u n d e r  s l i g h t l y  d i f f e r e n t  f u e l  demand p a t t e r n s  
is r e p o r t e d  i n  Addendum 1 t o  t h e  r e p o r t .  
( a u t h ,  a b s t r a c t  m o d i f i e d )  

A v a i l a b i l i t y :  N T I  S 

Gay, W.P. 
Summarv of N a t i o n a l  T r a n s p o r t a t i o n  S t a t i s t i c s  
0.S. Dept .  of T r a n s p o r t a t i o n ,  T r a n s p o r t a t i o n  

Annual r e p o r t ,  Report No. PB-252410. 

S y s t e m s  C e n t e r ,  K e n d a l l  S q u a r e ,  Cambridge,  MA 
02142 

DOT-TSC-OST-75-18, 1 6 0  p. for June  1975 
r e p o r t ;  R e p o r t  No. DOT-TSC-OST-76-11. 120  p. 
for J u n e  1976  r e p o r t  

J u n  1975;  J u n  1 9 7 6  
Sponsor :  U.S. Dept.  of T r a n s p o r t a t i o n ,  Office o f  

t h e  S e c r e t a r y ,  A s s i s t a n t  S e c r e t a r y  f o r  P o l i c y  
P l a n s  and I n t e r n a t i o n a l  A f f a i r s  

Abstract: These  p e r i o d i c  r e p o r t s  are  compendiums 
of s e l e c t e d  n a t i o n a l - l e v e l  t r a n s p o r t a t i o n  
s ta t i s t ics .  I n c l u d e d  a re  cost ,  i n v e n t o r y ,  
a n d  p e r f o r m a n c e  d a t a  d e s c r i b i n g  t h e  p a s s e n g e r  
a n d  c a r g o  o p e r a t i o n s  of t h e  f o l l o w i n g  modes: 
a i r  carrier, g e n e r a l  a v i a t i o n ,  a u t o m o b i l e ,  
bus ,  t r u c k ,  l o c a l  t r a n s i t ,  r a i l ,  water, a n d  
o i l  p i p e l i n e .  The r e p o r t  i n c l u d e s  basic 
d e s c r i p t o r s  of U.S. t r a n s p o r t a t i o n ,  s u c h  a s  
o p e r a t i n g  r e v e n u e s  a n d  expenses ,  number of 
v e h i c l e s  a n d  employees ,  v e h i c l e - m i l e s  and 
p a s s e n g e r  miles, etc. A s  t h e  name i m p l i e s ,  
t h e s e  r e p o r t s  are summaries of a l a r g e r  d a t a  
b a s e ,  c o n s i s t i n g  of time-series c o l l e c t e d  
from a v a r i e t y  of g o v e r n m e n t  and  p r i v a t e  
s t a t i s t i c a l  handbooks.  I n  t h e  1975 a n d  1 9 7 6  
e d i t i o n s ,  t h e  s e l e c t e d  d a t a  c o v e r  t h e  p e r i o d s  
1 9 6 3  t h r o u g h  1973  a n d  1964  t h r o u g h  1974, 
r e s p e c t i v e l y .  (GRA) 

050-003-00220-8 for 1 9 7 5  r e p o r t :  GPO 51.85, 
S t o c k  No. 050-000-00118-1 for 1976 r e p o r t  

A v a i l a b i l i t y :  GPO 05.05, S t o c k  No. 

G a y .  W-F- 
-1. - - -  

Energy  S t a t i s t i c s  - A Supp lemen t  t o  The Summary 
o f  N a t i o n a l  T r a n s p o r t a t i o n  S t a t i s t i c s  

U.S. Dept.  of T r a n s p o r t a t i o n ,  T r a n s p o r t a t i o n  
S y s t e m s  C e n t e r ,  K e n d a l l  S q u a r e ,  Cambridge,  H A  
02142 

Annual  r e p o r t s ,  R e p o r t  No. PB-238767, 

r e p o r t :  R e p o r t  No. PB-252612. 

r e p o r t :  R e p o r t  No. DOT-TSC-OST-76-30. 144 p. 
for Rug 1 9 7 6  r e p o r t  

Aug 1974 ;  Aug 1975;  Aug 1976  
A b s t r a c t :  T h e s e  r e p o r t s  a re  compendiums o f  

DOT-TSC-OST-74-12, 156 p. for  AUg 1 9 7 4  

DOT-TSC-OST-75-33, 168 p- f o r  AUg 1 9 7 5  

s e l e c t e d  time-series d a t a  d e s c r i b i n g  t h e  
t r a n s p o r t a t i o n ,  p r o d u c t i o n .  p r o c e s s i n g ,  a n d  
c o n s u m p t i o n  o f  ene rgy .  The s t a t i s t i c s  h a v e  
b e e n  a s s e m b l e d  from a wide v a r i e t y  of 
s o u r c e s ,  s u c h  a s  t h e  U.S. Depar tmen t  of t h e  
I n t e r i o r ,  t h e  I n t e r s t a t e  Commerce Commission, 
a n d  t h e  American P e t r o l e u m  I n s t i t u t e .  These  
r e p o r t s  are  d i v i d e d  i n t o  t h r e e  main s e c t i o n s .  
The f i r s t ,  e n t i t l e d  "Energy T r a n s p o r t " ,  
c o n t a i n s  s u c h  items a s  t h e  r e v e n u e s  and  
e x p e n s e s  of o i l  p i p e l i n e  compan ies ,  number 
a n d  c a p a c i t i e s  of U.S. t a n k  s h i p s ,  a n d  t h e  
t o t a l  c r u d e  o i l  t r a n s p o r t e d  i n  t h e  U.S. by 
method of t r a n s p o r t a t i o n .  The s e c o n d  
s e c t i o n ,  e n t i t l e d  "Reserves, P r o d u c t i o n ,  and 
R e f i n i n g " ,  r e v e a l s  t h e  g rowth  o v e r  time of 
t h e  0-S. o i l  and  n a t u r a l  g a s  r e s e r v e s ,  
r e f i n e r y  c a p a c i t y ,  and  y i e l d s .  T r e n d s  i n  t h e  
demand f o r  f u e l  and power are d i s p l a y e d  i n  
t h e  t h i r d  s e c t i o n ,  e n t i t l e d  "Energy  
Consumption".  Throughou t  t h i s  p a r t ,  t h e  
t ra n s  p o r t  a t  i o n  sector is em ph as i z e d  . 
I n c l u d e d  a r e  t h e  g a s o l i n e  and  o i l  cos t s  of 
a u t o m o b i l e s  o f  d i f f e r e n t  s i z e s ,  t h e  
c o n s u m p t i o n  of p e t r o l e u m  by  t y p e  of p r o d u c t ,  
t h e  e n e r g y  i n t e n s i v e n e s s  of t h e  a i r  carriers, 
t h e  e lec t r ica l  e n e r g y  consumed by t h e  l o c a l  
t r a n s i t  i n d u s t r y ,  and  o t h e r  i m p o r t a n t  
s t a t i s t i c s  d e s c r i b i n g  t h e  s u p p l y  and  demand 
f o r  e n e r g y .  (Auth)  

A v a i l a b i l i t y :  NTIS for  Aug 1974 a n d  Aug 1 9 7 5  
Supp lemen t s :  GPO $2.00, S t o c k  No. 
050-000-00122-9 f o r  Aug 1 9 7 6  Supp lemen t  

Gaynor ,  J.. (ed.)  
n o n t h l v  E n e r q v  Review 
F e d e r a l  Ene rgy  A d m i n i s t r a t i o n ,  N a t i o n a l  Ene rgy  

n o n t h l y  p u b l i c a t i o n s ,  a p p r o x i m a t e l y  90 p. 
Monthly 
A b s t r a c t :  n o n t h l y  s t a t i s t i c s  a r e  p r e s e n t e d  on 

c r u d e  o i l  and  r e f i n e d  p r o d u c t s ,  n a t u r a l  g a s ,  
coal ,  electric u t i l i t i e s ,  n u c l e a r  power,  
e n e r g y  c o n s u m p t i o n ,  resource deve lopmen t ,  
e n e r g y  p r i c e s ,  and  i n t e r n a t i o n a l  p e t r o l e u m  
c o n s u m p t i o n  a n d  c r u d e  o i l  p r o d u c t i o n .  T a b l e s  
p r o v i d e  d a t a  on  p r o d u c t i o n ,  p r i c e ,  i m p o r t s  
a n d  e x p o r t s ,  s t o c k s ,  demand, and deve lopmen t  
of f o s s i l  f u e l s  and  r e f i n e d  p e t r o l e u m  
p r o d u c t s .  The  s e c t i o n  on electric u t i l i t i e s  
l o o k s  a t  n e t  power p r o d u c t i o n ,  f u e l  
c o n s u m p t i o n ,  s t o c k s ,  a n d  sales. An 
e x a m i n a t i o n  of n u c l e a r  power i n c l u d e s  data on 
power p l a n t  o p e r a t i o n s ,  t h e  s t a t u s  of n u c l e a r  
p o v e r  p l a n t s ,  U.S. uran ium e n r i c h m e n t ,  
n u c l e a r  power g e n e r a t i o n  by major 
non-coamuni s t  c o u n t r i e s ,  a n d  t h e  n u c l e a r  f u e l  
c y c l e -  F e a t u r e  art icles on e n e r g y  concerns 
a p p e a r  i n  v a r i o u s  i s s u e s ,  e.g., a r t i c l e s  on  
t h e  p r i c e  o f  o i l ,  o n  p ropane ,  a n d  on  t r e n d s  
i n  O.S. p e t r o l e u m  i m p o r t s .  (BPB) 

I n f o r m a t i o n  C e n t e r ,  Washington,  DC 20461 

A v a i l a b i l i t y :  NTIS 
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G e n e r a l  Electric Co., C o r p o r a t e  R e s e a r c h  a n d  

D e m o n s t r a t i o n  of an I n d u c t o r  
Development ,  S c h e n e c t a d g ,  N Y  

Notor/Alternator/Flywheel Energy  S t o r a g e  
Sys t em 

R e p o r t  No. COO-4010-1, 46 p. 
28 Sep 1976 
Sponsor :  Energy R e s e a r c h  a n d  Development  

Ad m i n i s t r a t i o n ,  Ch icago  O p e r a t i o n s  Office 
A b s t r a c t :  T h i s  q u a r t e r l y  r e p o r t  c o v e r s  t h e  work 

on Task 1, " E s t a b l i s h  S p e c i f i c a t i o n  f o r  
I n d  u c t o c  H o t o r / A l t e r n  a t o r / F l y w h e e l  and 
Conduc t  T r a d e o f  f Analyses ."  V e h i c l e  
p r o p u l s i o n  c o n c e p t s  u t i l i z i n g  f l y w h e e l  e n e r g y  
are d e s c r i b e d .  A n a l y s e s  a r e  p r e s e n t e d  fo r  
s i z i n g  an i n d u c t o r  motor/alternator/flywheel 
for  a p p l i c a t i o n  t o  a 3000 pound v e h i c l e .  
Component t r a d e o f f s  a r e  i n c l u d e d  for  t h e  
i n d u c t o r  m o t o r / a l t e r n a t o r  d r i v e ,  t h e  s o l i d  
s t a t e  i n v e r t e r / r e c t i f i e r ,  t h e  c o n t r o l  
c i r c u i t ,  and  a c o m p o s i t e  f lywhee l .  D e s i g n  
s p e c i f i c a t i o n s  f o r  t h e  machine are 
e s t a b l i s h e d  and a tes t  F lan  d e f i n e d .  ( f rom 
Summary) 

A v a i l a b i l i t y :  NTIS 

G e n e r a l  S e r v i c e s  Ad m i n i s t r a t i o n ,  F e d e r a l  S u p p l y  
S e r v i c e ,  O f f i c e  of T r a n s p o r t a t i o n  and P u b l i c  
U t i l i t i e s ,  Hot0 r Equipment  Hanagement 
D i v i s i o n ,  Washington,  DC 20406 

F e d e r a l  Notor V e h i c l e  F l e e t  R e p o r t  
Annual r e p o r t s  f o r  f i s c a l  y e a r s  e n d i n g  J u n e  30, 

1962 t h r o u g h  J u n e  30, 1975, R e p o r t  No. FPtlR 
101-38.1 f o r  1972 t h r o u g h  1975 r e p o r t s ;  
R e p o r t  No. FPNR 101-36.101 for  1964 t h r o u g h  
1971 reports: r e p o r t s  p r i o r  t o  1972 r e p o r t  
are e n t i t l e d  "Annua l  Hotor V e h i c l e  Repor t "  

Jan  1963; Feb 1964; Feb 1965; Feb  1966: Feh 1967: 
Feb 1968; F e b  1969: Nar 1970: Har 1971; t lar  
1972: Har 1973: Apr 1974: Har 1975; Jul 1976 

A b s t r a c t :  The F e d e r a l  Hotor V e h i c l e  F l e e t  R e p o r t  
i s  compi l ed  and p u b l i s h e d  e a c h  f i s c a l  y e a r  by  
t h e  G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  (GSA). 
I s s u e d  f o r  more t h a n  30 y e a r s ,  t h e  r e p o r t  i s  
d e s i g n e d  t o  p r o v i d e  e s s e n t i a l  s t a t i s t i c a l  
d a t a  c o n c e r n i n g  wor ldwide  F e d e r a l  motor 
v e h i c l e  f l ee t  o p e r a t i o n s .  The d a t a  r e p o r t e d  
was s u p p l i e d  t o  GSA by  a l l  F e d e r a l  a g e n c i e s  
o p e r a t i n g  motor v e h i c l e s  i n  t h e  U n i t e d  S t a t e s  
a n d  o v e r s e a s .  ... S t a t i s t i c a l  d a t a  o n  f l ee t  
c h a n g e s ,  a c q u i s i t i o n  costs ,  r e n t a l  v e h i c l e s ,  
and  o p e r a t i n g  a n d  m a i n t e n a n c e  c o s t s ,  have  
b e e n  summarized fo r  t h e  420,784 v e h i c l e s  o f  
t h e  F e d e r a l  f leet .  F o r  t h e  p u r p o s e s  of t h i s  
r e p o r t ,  t h e  f o l l o w i n g  t y p e s  of v e h i c l e s  a re  
c l a s s i f i e d  a s  f l e e t  v e h i c l e s :  s e d a n s  of a l l  
t y p e s ,  s t a t i o n  wagons, ambu lances ,  buses ,  
t r u c k s ,  and  t r u c k  t r a c t o r s .  The r e p o r t  d o e s  
n o t  i n c l u d e  d a t a  on t ra i lers ,  t r a i l e r - v a n s ,  
m o t o r c y c l e s ,  f i r e t r u c k s ,  t r u c k s  w i t h  
p e r m a n e n t l y  mounted s p e c i a l  equ ipmen t ,  
s p e c i a l  p u r p o s e  v e h i c l e s ,  or m i l i t a r y  
( t a c t i c a l )  d e s i g n  motor v e h i c l e s .  Review o f  
t h e  d a t a  i n  t h i s  r e p o r t  w i l l  a s s i s t  
Government  a g e n c i e s  i n  e v a l u a t i n g  t h e  
e f f e c t i v e n e s s  of t h e  o p e r a t i o n  and management 
of t h e i r  i n d i v i d u a l  v e h i c l e  f l e e t s .  ( f rom 
Foreword  to  1975 R e p o r t )  

Gross. S. 
Review of C a n d i d a t e  Batteries for  E l e c t r i c  

Boe ing  a e r o s p a c e  Co., S e a t t l e ,  H A  98124 
Energy  C o n v e r s i o n ,  an  I n t e r n a t i o n a l  J o u r n a l ,  

15(3/4), pp. 95-112 
1976 
Sponsor :  S e a t t l e  C i t y  L i g h t  
A b s t r a c t :  S h o r t  summaries are p r e s e n t e d  of most 

V e h i c l e s  

o f  t h e  b a t t e r y  s y s t e m s  t h a t  c a n  b e  c o n s i d e r e d  
f o r  e lectr ic  v e h i c l e s .  Hany l i t t l e  known 
s y s t e m s  a re  i n c l u d e d ,  some wi th  l i t t l e  or no 
e z p e r  i m e n t a l  background ,  a n d  thus are w o r t h  
c o n s i d e r i n g  f o r  f u t u r e  r e s e a r c h .  Electric 
v e h i c l e  b a t t e r y  r e q u i r e m e n t s  are p o s t u l a t e d ,  
a n d  b a s e d  on  t h e s e  r e q u i r e m e n t s  t h e  b a t t e r y  
c a n d i d a t e s  are e v a l u a t e d  f o r  t h e i r  n e a r - t e r m  
a n d  l o n g - t e r m  p r o s p e c t s .  (206 references) 
( a u t h )  

Bagey, G.;. Hami l ton ,  H. 
The F u t u r e  Role o f  Electric Land T r a n s p o r t a t i o n  

i n  t h e  U n i t e d  S t a t e s  
Ene rgy  R e s e a r c h  and  Development  A d m i n i s t r a t i o n :  

General R e s e a r c h  Corp. 
Pape r  No. 760118, p r e s e n t e d  a t  t h e  Automotive 

E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroit ,  
H i c h i g a n ,  F e b r u a r y  23-27, 1976, 12 p. 

1976 
Sponsor :  S o c i e t y  of Autolaot i v e  E n g i n e e r s  
A b s t r a c t :  E l e c t r i f i c a t i o n  of l a n d  t r a n s p o r t a t i o n ,  

p r i m a r i l y  a u t o m o b i l e s ,  w i l l  b e  i m p o r t a n t  t o  
c o n s e r v e  p e t r o l e u m  b e f o r e  t h e  y e a r  2000. 
Even w i t h  e x i s t i n g  b a t t e r y  t e c h n o l o g y ,  
e lec t r ic  cars would b e  a d e q u a t e  for 
s i g n i f i c a n t  u r b a n  u s e  a s  s e c o n d  cars, and 
w i t h  advanced  b a t t e r i e s  t h e y  c o u l d  do  much 
more, b r i n g i n g  a b o u t  l a r g e  p e t r o l e u m  s a v i n g s  
i n  c i t ies  r e l y i n g  on coal o r  n u c l e a r  electric 
power,  p l u s  modest  improvement  of a i r  
q u a l i t y .  O v e r a l l  c o s t s  o f  a u t o  o p e r a t i o n  
would b e  i n c r e a s e d ,  however ,  and a v a i l a b i l i t y  
o f  some b a t t e r y  materials is l i m i t e d .  (8 
r e f e r e n c e s )  ( a  u th )  

I n c .  400 Commonwealth Dr ive ,  W a r r e n d a l e ,  PA 
150Y6 J2.75 

A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  
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Hamilton. W. 
R e p r e s e n i a t i v e  F u t u r e  B a t t e r i e s  f o r  Urban 

G e n e r a l  R e s e a r c h  Corp., P.O. Box 3587, S a n t a  
Electric C a r s  

B a r b a r a ,  CA 93105 
I n t e r n a l  Memorandum No. 18-2049. 76 p. 
1 9  Bug 1976 
Sponsor :  Energy  R e s e a r c h  and  Development  

A d m i n i s t r a t i o n  
A b s t r a c t :  Prom a l i t e r a t u r e  review and c o n t a c t s  

w i t h  b a t t e r y  d e v e l o p e r s ,  t h r e e  b a t t e r y  t y p e s  
a r e  s e l e c t e d  as  r e p r e s e n t a t i v e  of t h e  r a n g e  
o f  p o s s i b i l i t i e s  f o r  f u t u r e  u r b a n  electric 
c a r s :  advanced  l e a d - a c i d ,  n i c k e l - z i n c ,  and  
l i th ium-a luminurn /meta l  s u l f i d e .  Energy  a n d  
power d e n s i t y ,  e f f i c i e n c y ,  l i f e ,  a n d  c o s t  a r e  
p r o j e c t e d  f o r  e a c h  as a b a s i s  f o r  c a l c u l a t i n g  
i m p a c t s  of f u t u r e  u r b a n  u s e  o f  electric c a r s .  
I n  c o m p a r i s o n  w i t h  similar p r o j e c t i o n s  made 
s e v e r a l  y e a r s  ago ,  t h e s e  r e p r e s e n t a t i v e  
b a t t e r i e s  s p a n  a n a r r o w e r  r a n g e  o f  
p e r f o r m a n c e  and  o f f e r  l o n g e r  l i fe .  The  
p r o s p e c t s  for  l e a d - a c i d  b a t t e r y  r e l a t i v e  t o  
o t h e r  t y p e s  are e s p e c i a l l y  imFroved. The 
electric c a r  i m F a c t  a f f e c t e d  most 
s i g n i f i c a n t l y ,  l i f e - c y c l e  c o s t ,  would b e  
s u b s t a n t i a l l y  r e d u c e d  f o r  l e a d - a c i d  a n d  
n i c k e l - z i n c  b a t t e r i e s  b e c a u s e  o f  r e d u c e d  
b a t t e r y  d e p r e c i a t i o n  c h a r g e s .  (76 references) 

Hamil ton ,  1. 
E l e c t r i c - C a r  I m p a c t  Assessment ,  P h a s e  I: 

P r e p a r a t i o n  f o r  N a t i o n a l  A n a l y s i s  
G e n e r a l  R e s e a r c h  Corp., P.O. Box 3587. S a n t a  

B a r b a r a ,  CA 93105 
I n t e r n a l  Wemorandum No. In-2055. 60  p. 
Aug 1976 
S p o n s o r :  Energy  R e s e a r c h  and  D e v e l c p a e n t  

Ad m i n i s t r a t i o n  
A b s t r a c t :  E x i s t i n g  r e g i o n a l  i m p a c t  s t u d i e s  were 

r e v i e w e d  a s  a b a s i s  f o r  n a t i o n a l  i m p a c t  
p r o j e c t i o n .  T h e s e  s t u d i e s  p r o j e c t e d  i m p a c t s  
o f  electric c a r  u s e  o n  e n e r g y ,  air q u a l i t y ,  
a n d  t h e  economy i n  t h r e e  d i f f e r e n t  u r b a n  
r e g i o n s :  Lo5 A n g e l e s ,  S t .  L o u i s ,  and  
P h i l a d e l p h i a .  Though t b e s e  r e g i o n s  s p a n  a 
w i d e  r a n g e  of p c s s i b i l i t i e s ,  t h e  d i v e r s i t y  of  
o t h e r  urban  r e g i o n s  i n  t h e  U.S. was f o u n d  t o  
be so great t h a t  i m p a c t s  p r e v i o u s l y  
c a l c u l a t e d  c a n n o t  a c c u r a t e l y  b e  e x t r a p o l a t e d  
t o  a n a t i o n a l  t o t a l .  A d e g u a t e  d a t a  are 
r e a d i l y  a v a i l a b l e  i n  m a c h i n e - r e a d a b l e  f orm, 
however ,  to  f a c i l i t a t e  development  of a 
n a t i o n a l  a g g r e g a t e  f r o m  e n e r g y  and air 
q u a l i t y  i m p a c t  p r o j e c t i o n s  made i n d i v i d u a l l y  
f o r  e a c h  l a r g e  u r b a n  r e g i o n .  Data s o u r c e s  
and  d a t a  p r o c e s s i n g  p r o c e d u r e s  f o r  this 
p u r p o s e  were planned .  F u r t h e r m o r e ,  t h e  
r e g i o n a l  r e s u l t s  a p p e a r  u n s u i t a b l e  f o r  a 
n a t i o n a l  i m p a c t  a s s e s s m e n t  b e c a u s e  t h e y  a r e  
o u t d a t e d .  P r o s F e c t s  f o r  f u t u r e  s t o r a g e  
b a t t e r i e s  h a v e  s h i f t e d  t o w a r d s  l o n g e r  
o p e r a t i n g  l i f e ,  t o g e t h e r  w i t h  r e l a t i v e l y  
h i g h e r  p e r f o r m a n c e  a n d  lower c o s t  for t h e  
n e a r - t e r m  l e a d - a c i d  s y s t e m .  P r o s p e c t s  f o r  a 

v i a b l e  e lectr ic  car h a v e  t h u s  b e e n  enhanced .  
The g r o v t h  p l a n n e d  by e lec t r ic  u t i l i t i e s ,  on  
t h e  o t h e r  h a n d ,  h a s  r e c e n t l y  s l o w e d  
d r a s t i c a l l y ,  so t h a t  t h e  a v a i l a b i l i t y  of 
n u c l e a r  a n d  o t h e r  non-pe t ro leum sources of 
e l e c t r i c  power for r e c h a r g i n g  electric cars 
w i l l  be r e d u c e d  r e l a t i v e  t o  t h a t  p r o j e c t e d  i n  
t h e  r e g i o n a l  s t u d i e s .  F i n a l l y  a 
t w o - p a s s e n g e r ,  l i m i t e d - p e r f o r m a n c e  electric 
car i s  now b e i n g  m e r c h a n d i z e d  w i t h  
c o n s i d e r a b l e  s u c c e s s ,  p o i n t i n g  t o  new 
p o s s i b i l i t i e s  for  e c o n o m i c a l ,  low- impact  
electric cars n o t  cons i 'dered  i n  t h e  r e g i o n a l  
s t u d i e s .  P r e p a r a t i o n s  for t h e  n a t i o n a l  
i m p a c t  a s s e s s m e n t  a l s o  i n c l u d e d  r e f i n e m e n t  o f  
m o d e l i n g  a n d  p e r f o r m a n c e  e s t i m a t e s  f o r  
electric cars, c o n s i d e r a t i o n  of t h e  
a p p l i c a b i l i t y  of s a f e t y  s t a n d a r d s  t o  electric 
cars, and  i m p a c t  a n a l y s e s  f o r  a n  u r b a n  r e g i o n  
u n i q u e l y  s u i t e d  t o  electric cars: Honolu lu ,  
H a u a i i .  ( 6  r e f e r e n c e s )  ( a u t h )  

Hannon, B. 
Energy ,  Labor ,  a n d  t h e  C o n s e r v e r  S o c i e t y  
U n i v e r s i t y  of  I l l i n o i s ,  C e n t e r  f o r  Advanced 

T e c h n o l o g y  R e v i e v ,  pp- 47-53 [Mar/Apr 1977) 
nar /Apr  1 9 7 7  
k b s t r a c t :  T h i s  a r t i c l e  d e s c r i b e s  a " c o n s e r v e r  

C o m p u t a t i o n ,  Urbana, I L  61801 

s o c i e t y "  which r e a l i z e s  t h a t  t h e r e  is a l i m i t  
t o  t h e  a v a i l a b i l i t y  o f  l o w - c o s t  e n e r g y  and 
p l a n s  n o t  o n l y  f o r  e n e r g y  s h o r t a g e s ,  b u t  a l s o  
f o r  e c o n o m i c  s t a b i l i t y ,  f u l l  e m p l o y s e n t ,  a n d  
e q u i t y .  The t e c h n i c a l ,  s o c i a l ,  a n d  economic  
p r o b l e m s  t h a t  u o u l d  r e s u l t  i n  t h e  U.S. 
becoming a c o n s e r v e r  s o c i e t y  a r e  d i s c u s s e d .  
The r e l a t i o n s h i p  be tween t h e  t h r e e  b a s i c  
i n p u t s  t o  p r o d u c t i o n - - c a p i t a l ,  l a b o r ,  and 
e n e r g y - - i s  examined. I n  p l a n n i n g  for e n e r g y  
s h o r t a g e s ,  t h e  s o c i e t y  would have  t o  i n c r e a s e  
i ts f l e x i b l e ,  r e n e w a b l e  r e s o u r d e s ,  l a b o r  and 
c a p i t a l ,  t o  make up  f o r  s h o r t a g e s  of 
n o n r e n e w a b l e  r e s o u r c e s ,  e n e r g y .  With z e r o  
e c o n o m i c  g r o u t h  t h e  U.S. c a n  h a v e  f u l l  
employment  by r a i s i n g  t h e  p r i c e  o f  e n e r g y  r e -  
l a t i v e  t o  wages ( t h r o u g h  t a x e s  arid r a t i o n i n g ) .  
T h e r e f o r e ,  r e d u c e d  e n e r g y  use  i m p l i e s  less 
material w e a l t h .  A m a j o r  problem of t h e  
c o n s e r v e r  s o c i e t y  i s  i n  p r o v i d i n g  a n d  
m a i n t a i n i n g  a n  e q u i t a b l e  d i s t r i b u t i o n  o f  
r e d u c e d  e n e r g y  and m a t e r i a l  f l o w s .  T h i s  
s o c i e t y  m u s t  a l s o  u s e  its e n e r g y  e f f i c i e n t l y  
by m a t c h i n g  e n e r g y  q u a l i t y  a n d  q u a n t i t y  
e x c h a n g e s  i n  p r o d u c t i o n  p r o c e s s e s .  
R e s i d e n t i a l  a n d  c o m m e r c i a l  s t r u c t u r e s  s h o u l d  
l o c a t e  n e a r  p r o d u c t i o n ,  a n d  e lec t r ic  power 
p l a n t s  s h o u l d  b e  s m a l l e r  i n  s i z e .  C i t i e s  o f  
t h e  c o n s e r v e r  s o c i e t y  would h e  more 
i n a e p e n d e n t ,  more d i v e r s e ,  a n d  smaller t h a n  
t o d a y ' s .  U s i n g  an e n e r g y  and  employment  
i m p a c t  model, a t y p e  of i n p u t - o u t p u t  model, 
c h a n g e s  t h a t  v i 1 1  r e d u c e  e n e r g y  demand and 
i n c r e a s e  employment u n d e r  c o n d i t i o n s  o f  
i n c o m e  e g u i l i b r i u m  a r e  d e t e r m i n e d  (e.g., 
c h a n g i n g  f r o m  p l a n e  t o  t r a i n ,  f r o m  throwaway 
t o  r e f i l l a b l e  b e v e r a g e  c o n t a i n e r s ,  f r o m  car 
t o  t r a i n ,  from o w n e r - o p e r a t o r  t r u c k  t o  c l a s s  
1 f r e i g h t  t r a i n ,  from car t o  b u s ,  f ro0 nev 
h i g h v a y  c o n s t r u c t i o n  t o  p e r s o n a l  c o n s u m p t i o n ,  
from c a r  t o  b u s  o r  b i c y c l e ,  from p l a n e  t o  c a r  
o r  bus ,  f r o m  m o d e r a t e  t o  s p a r t a n  k i t c h e n ,  
etc.) . (16 r e f e r e n c e s )  (Bra)  
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Harhay, U.C.; Bozek, J. 
B a s e l i n e  T e s t  Data f o r  t h e  EVA Electric V e h i c l e  
Electric V e h i c l e  Associates: N a t i o n a l  A e r o n a u t i c s  

a n d  S p a c e  A d m i n i s t r a t i o n ,  L e w i s  R e s e a r c h  
C e n t e r ,  C l e v e l a n d ,  OH 

Paper  No. 769069  p r e s e n t e d  i n  t h e  "E leven th  
I n t e r s o c i e t y  Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-638 1) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  m h o e  Hotel, 
S t a t e  L ine ,  Nevada, o n  Sep tember  12-17, 
1 9 7 6 ) ,  pp. 404-410 

1976 
A b s t r a c t :  Two electric v e h i c l e s  from Electric 

V e h i c l e  Associates were e v a l u a t e d  for E R D A  a t  
t h e  T r a n s p o r t a t i o n  R e s e a r c h  C e n t e r  of Ohio. 
The v e h i c l e s ,  l o a d e d  t o  a g r o s s  v e h i c l e  
w e i g h t  of 3750  pounds had a r a n g e  of 56.3 
miles a t  a s t e a d y  s p e e d  of 2 5  mph and a 27.4 
miles r a n g e  d u r i n g  a c c e l e r a t i o n  d e c e l e r a t i o n  
t e s t s  t o  a t o p  s p e e d  of 30 mph. Ene rgy  
c o n s u m p t i o n  v a r i e d  from 0.48 kw-hr/mi. t o  
0.59 kw-hr/mi. ( au th )  

A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  
E n g i n e e r s ,  345 East 4 7  St. ,  N e w  York, N Y  
100 17 $90.00 f o r  e n t i r e  p r o c e e d i n g s  

H a t t o r i ,  S.: Yamaura, !I.: Kimura, S.: Iwabuch i ,  S. 
N e w  D e s i q n  for  t h e  High-Performance 

Sodium-Sulf u r  Batter 
kuasa- 
P a p e r  No. 7 7 6 2 8 l , - p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hall, Detroi t ,  Michigan,  
F e b r u a r y  28 - n a r c h  4, 1977, 12  p. 

1977 
S p o n s o r :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  T h i s  p a p e r  d e s c r i b e s  a new d e s i g n  f o r  

t h e  s o d i u m - s u l f u r  b a t t e r y  e m p l o y i n g  a new 
c e l l  c o n s t r u c t i o n  i n c l u d i n g  a new method t o  
j o i n  t h e  s o l i d  e l e c t r o l y t e  t u b e  w i t h  t h e  
sod ium r e s e r v o i r  made of metal, a n d  a n  
improved  c o m p o s i t i o n  of t h e  c e l l  case t o  
s o l v e  t h e  p r o b l e m s  of p r e m a t u r e  c e l l  
d e s t r u c t i o n  and c a p a c i t y  d e c r e a s e  a s s o c i a t e d  
w i t h  a c o n v e n t i o n a l  d e s i g n .  A s  a r e s u l t  a 
h i g h e r  and more s t a b l e  p e r f o r a a n c e  of t h e  new 
d e s i g n  t h a n  t h a t  of a C o n v e n t i o n a l  d e s i g n  h a s  
b e e n  shown t h r o u g h  v a r i o L s  e v a l u a t i o n  tests. 
( 5  r e f e r e n c e s )  ( au th )  

I n c . ,  400 Commonwealth Drive, War renda le ,  PA 
150Y6 $2.75 

A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Hundemann, A.S. (ed.)  
Electric Automobiles:  C i t a t i o n s  from t h q  

E n g i n e e r i n g  I n d e x  Data Ease 
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ,  5 2 8 5  P o r t  

Roya l  Rd., S p r i n g f i e l d ,  VA 22161 
R e p o r t  No. NTIS/PS-76/056 1. v.p. 
J u l  1 9 7 6  
A b s t r a c t :  C i t a t i o n s  i n  t h i s  b i b l i o g r a p h y  a r e  from 

wor ldwide  r e s e a r c h  c o v e r i n g  t h e  d e s i g n  of 
electric a u t o m o b i l e s ,  vans ,  b u s e s ,  and h y b r i d  
v e h i c l e s .  I n c l u d e d  a r e  s t u d i e s  on  l e a d - a c i d ,  
z i n c - a i r ,  l i t h i u m - s u l f u r ,  a n d  nickel-cadmium 
b a t t e r i e s :  f u e l  cells: d r i v e  t r a i n s ;  a n d  
c h a s s i s  c o n s t r u c t i o n .  ( C o n t a i n s  284 
a b s t r a c t s )  (GRA) 

A v a i l a b i l i t y :  NTIS 

I.P. S h a r p  Associates L i m i t e d ,  S u i t e  1400 ,  145 
King  S t r e e t  West, T o r o n t o ,  O n t a r i o  M 5 H  158 

A v i a t i o n  Newsletter 
P e r i o d i c  n e w s l e t t e r ,  a p p r o x i m a t e l y  20 p. 
A b s t r a c t :  T h i s  n e w s l e t t e r  r e p o r t s  on a c t i v i t i e s  

of I .P .  S h a r p  Associates (IPSA) i n  t h e  
a v i a t i o n  d a t a  b a s e  f i e l d .  IPSA of fe rs  a 
t i m e s h a r i n g  service i n  50 c i t i e s  t h r o u g h o u t  
N o r t h  America and  Europe ,  a l l o w i n g  u s e r s  t o  
c o n n e c t  t h e i r  terminals  d i r e c t l y  i n t o  IPSA'S 
mainf rime compute r .  The a v i a t i o n  Data Base 
o c c u p i e s  o v e r  200 m i l l i o n  b y t e s  of o n - l i n e  
s t o r a g e  a n d  i s  e x p e c t e d  t o  grow. N e w  
documen t s  and  d a t a  b a s e s ,  a s  well a s  
p e r s o n n e l ,  and  o t h e r  c h a n g e s  are d e s c r i b e d .  
(BYB) 

I n s t i t u t e  of Electrical a n d  E l e c t r o n i c  E n g i n e e r s  
Iuc. ,  V e h i c l e  Techno logy  Group, Automotive 
E l e c t r o n i c s  Committee, 345 E a s t  4 7 t h  St. ,  N e w  
York, N Y  10017 

A u t o m o t i v e  E l e c t r o n i c s  a n d  Electric V e h i c l e s  
LConverqence l  

I E E E  C a t a l o g  No. 76CH1146-0 VT, SAE C a t a l o g  No. 
P-68, c o n f e r e n c e  h e l d  a t  H y a t t  Regency 
D e a r b o r n  and  Ford  Motor Company P r o v i n g  
Ground, Dea rborn ,  n i c h i g a n ,  S e p t e a b e r  20-22, 
1976,  134 p. 

P r o c e e d i n g s  o f  I n t e r n a t i o n a l  C o n f e r e n c e  on 

1976 
Sponsor:  S o c i e t y  of Au tomot ive  E n g i n e e r s :  

Electric V e h i c l e  C o u n c i l ;  I n s t i t u t i o n  of 
Electrical  E n g i n e e r s :  Energy R e s e a r c h  and  
Development  A d m i n i s t r a t i o n :  W n i v e r s i t y  of 
M i c h i g a n  

electric v e h i c l e s  p r e s e n t e d  2 5  p a p e r s  a t  t h i s  
c o n f e r e n c e  i n  t h e s e  s e s s i o n s :  Au tomot ive  
E l e c t r o n i c s  T u t o r i a l ,  Au tomot ive  E l e c t r o n i c s ,  
E lect ric V e h i c l e s ,  Au tomot ive  Electronics, 
Au tomot ive  E lec t ron ic s - -A  N e w  H o r i z o n  ( a  
p a n e l  d i s c u s s i o n ) ,  Emerging Techno logy ,  a n d  
E lec t r ica l  V e h i c l e  Demons t r a t ion .  S e s s i o n  
I11 o n  e lec t r ic  v e h i c l e s  i n c l u d e s  t h e  
f o l l o w i n g  pape r s :  88Development o f  E l e c t r i c  
V e h i c l e s  a t  Toyota*' :  "Electric D e l i v e r y  Vans 
Above t h e  4 5 t h  P a r a l l e l  i n  Nor th  Americaq1; 
*'Development of a High P e r f o r m a n c e  a n d  L i g h t  
W e i g h t  Hybr id  F l y w h e e l / B a t t e r  y Powered 
Electric V e h i c l e " :  "The Computer  S i m u l a t i o n  
of Automobi l e  Use P a t t e r n s  f o r  D e f i n i n g  
B a t t e r y  R e q u i r e m e n t s  f o r  Electric Cars" ;  and  
'Comparison o f  E l e c t r i c a l  D r i v e s  f o r  Road 
V e h i c l e s . "  The l a s t  s e c t i o n  of t h e s e  
p r o c e e d i n g s  c o n t a i n s  data on  27 e lec t r ic  
v e h i c l e s ,  i n c l u d i n g  i n f o r m a t i o n  on  t h e  
p r o p u l s i o n  motox, c o n t r o l l e r ,  p r o p u l s i o n  
b a t t e r y ,  a u x i l i a r y  b a t t e r y ,  v e h i c l e  w e i g h t ,  
o f f - b o a r d  c h a r g e r ,  on -boa rd  c h a r g e r ,  a x l e ,  
body,  f r a m e ,  b r a k e s ,  v e h i c l e  s i ze ,  
p e r f o r m a n c e ,  seat, s p r i n g s ,  s t e e r i n g ,  tires, 
c a r g o  s p a c e ,  and  p r i c e  of e a c h  v e h i c l e .  (BYB) 

A b s t r a c t :  E x p e r t s  i n  a u t o m o t i v e  e l e c t r o n i c s  a n d  
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J o h n s o n ,  R.T.: R i l e y .  R.K.: Dalen ,  H . D .  
P e r f o r m a n c e  of R e t b a n o l - G a s o l i n e  B lends  i n  a 

U n i v z r s i t v  of R i s s o u r i .  H e c h a n i c a l  E n g i n e e r i n g  
t r a t i f i e d  C h a r q e  E n q i n e  V e h i c l e  

Dept., Rolla,  HO 

L u b r i c a n t s  f l e e t i n g ,  S t .  L o u i s ,  Hissouri ,  J u n e  
7-10, 1976, 12  p. 

Pape r  No. 760546, p r e s e n t e d  a t  t h e  F u e l s  a n d  

1976 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  A series of d r i v e a b i l i t y  and c h a s s i s  

dynamometer  tests were p e r f o r m e d  u s i n g  
v a r i o u s  b l e n d s  of m e t h a n o l  a n d  g a s o l i n e  i n  a 
s t r a t i f i e d  c h a r g e  e n g i n e  v e h i c l e .  The 
v e h i c l e  u s e d  was a 1975  Honda C i v i c  CVCC. 
T h i s  v e h i c l e  is powered by a prechamber t y p e  
s t r a t i f i e d  c h a r g e  s p a r k  i g n i t i o n  e n g i n e .  The  
b a s i c  i n t e n t  of t h i s  e f for t  was t o  
c h a r a c t e r  i z  e ho w me t h  anol- g a s  o l i n e  b l e n d s  
b e h a v e  i n  a p rechamber  s t r a t i f i e d  c h a r g e  
e n g i n e  v e h i c l e .  ... G e n e r a l  c o n c l u s i o n s  a r e  
t h a t  t h e  CVCC v e h i c l e  t e s t e d  s u f f e r e d  o n l y  
s l i g h t  d e g r a d a t i o n  i n  d r i v e a b i l i t y  u s i n g  a 
10% n e t h a n o l - g a s o l i n e  f u e l ,  a n d  v e h i c l e  
emissions a n d  f u e l  economy a re  no t  
s i g n i f i c a n t l y  changed  by  u s e  of t h e  10% 
m e t h a n o l  blend.  (20 r e f e r e n c e s )  ( a u t h ,  
a b s t r a c t  m o d i f i e d )  

A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  
Inc. ,  400 Commonwealth Drive,  War renda le ,  PA 
15096 62-75  

Kant, F.H.: Cahn, R.P.; Cunningham, A.R.: Fa rmer ,  
L H . :  H e r b s t .  W.: Hannv. E.H. 

F e a s i b i l i t y  S t u d y  o f  .Al ternat ive F u e l s  f o r  
Au tomot ive  T r a n s p o r t a t i o n .  Vo l u n e  I. 
E x e c u t i v e  Summary. Volume 11. T e c h n i c a l  -~ ~ s- 

Exxon R e s e a r c h  a n d  E n g i n e e r i n g  Co., P.O. Box 45 ,  

R e p o r t  No. EPA-460/3-74-009-a, PB-235581, 2 6  p. 
L i n d e n ,  NJ 07036  

for  Vol. I; R e p o r t  No. EPA-460/3-74-009-b, 
PB-235582, 234 p- f o r  Vol. 11: Repor t  No. 
EPA-460/3-74-009-C, 88-235583, 140 p- f o r  
V O l .  I11 

J u n  1974  
Sponsor :  0. S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency, 

o f f i c e  of Air a n d  Waste management, O f f i c e  of 
H o b i l e  S o u r c e  A i r  P o l l u t i o n  C o n t r o l ,  
A l t e r n a t i v e  Au tomot ive  Power S y s t e m s  D i v i s i o n  

A b s t r a c t :  F e a s i b l e  and  p r a c t i c a l  o p t i o n s  t o  
p e t r o l e u m - d e r i v e d  a u t o n a t i v e  f u e l s  are 
i d e n t i f i e d  and e v a l u a t e d  f o r  t h e  1975-2000 
time p e r i o d .  F e a s i b l e  a l t e r n a t i v e  f u e l s  a r e  
l i q u i d s  p r o d u c e d  from coal a n d  o i l  
s h a l e - - g a s o l i n e ,  d i s t i l l a t e s ,  and methanol .  
I n - d e p t h  a n a l y s e s  o f  t h e s e  a l t e r n a t i v e  f u e l s  
are p r e s e n t e d ,  i n c l u d i n g  cost, pe r fo rmance ,  
and  m a r k e t i n g  a n a l y s e s ,  and  a d i s c u s s i o n  o f  
i n f o r m a t i o n  g a p s  a n d  r e s e a r c h  needs.  I n i t i a l  
p r o d u c t i o n  of t h e s e  p e t r o l e u m - t y p e  f u e l s  w i l l  
b e g i n  w i t h i n  f i v e  t o  s e v e n  yea r s .  These  
f u e l s  u i l l  p r o b a b l y  b e g i n  t o  b e  u s e d  i n  
c o n j u n c t i o n  u i t h  pe t ro l eum.  I t  is  h i g h l y  
p r o b a b l e  t h a t  a l t e r n a t i v e  f u e l s  or b l e n d  
componen t s  can b e  d e v e l o p e d  t h a t  c a n  u t i l i z e  
t h e  e x i s t i n g  d i s t r i b u t i o n  a n d  m a r k e t i n g  
s y s t e m  f o r  pe t ro l eum-based  f u e l s .  T h e s e  

a l t e r n a t i v e  f u e l s  may a l l  b e  m a n u f a c t u r e d  a t  
a cos t  r a n g e  p r o j e c t e d  f o r  p e t r o l e u m  f u e l s ,  
a n d  s h a l e  f u e l s  may e v e n  be l o v e r  i n  cost. 
L a r g e - s c a l e  p r o d u c t i o n  o f  s h a l e  o i l  w i l l  most 
l i k e l y  b e  c o n s t r a i n e d  f o r  e n v i r o n m e n t a l  
r e a s o n s ,  r a t h e r  t h a n  f o r  economic  
c o n s i d e r a t i o n s .  P o s s i b l e  p r o d u c t  q u a l i t y  
p r o b l e m s  of t h e s e  s y n t h e t i c  a l t e r n a t i v e s  c a n  
b e  h a n d l e d  by b l e n d i n g  them w i t h  p e t r o l e u m  or  
w i t h  e a c h  o t h e r .  R e t h a n o l  from coal  is a 
f e a s i b l e  a u t o m o t i v e  f u e l  f o r  a m o d i f i e d  s p a r k  
i g n i t i o n  e n g i n e ,  f o r  g a s  t u r b i n e s ,  a n d  f o r  
f u e l  cells. I f  u s e d  i n ' t h e  n e a r  f u t u r e ,  
m e t h a n o l  would first h a v e  t o  e n t e r  t h e  marke t  
a s  a b l e n d  w i t h  g a s o l i n e .  Data on p r o d u c t  
q u a l i t y  a n d  p e r f o r m a n c e  o f  f u e l s  f rom coal  
a n d  s h a l e ,  a l o n e  a n d  i n  b l e n d s ,  a re  
i n s u f f i c i e n t .  I n  a d d i t i o n ,  r e s e a r c h  is 
n e e d e d  i n  t h e s e  areas: i n - s i t u  r e c o v e r y  of 
s h a l e  o i l ,  hydrogen  p r o d u c t i o n  f o r  coal 
l i q u e f a c t i o n ,  s e l e c t i v e  r e m o v a l  of s u l f  UT, 
n i t r o g e n ,  and  oxygen f rom c o a l  a n d  s h a l e ,  
coa l  g a s i f i c a t i o n  p l u s  m e t h a n o l  s y n t h e s i s ,  
l a r g e - s c a l e  d e m o n s t r a t i o n  of  d i s p o s a l  of 
s p e n t  s h a l e  a n d  r e c l a m a t i o n  of s u r f a c e - m i n e d  
coa l  areas, e f f e c t s  of a l t e r n a t i v e  f u e l s  o n  
t h e  economy, a n d  water a v a i l a b i l i t y  i n  t h e  
W e s t e r n  s ta tes .  (179 r e f e r e n c e s )  (BPB) 

A v a i l a b i l i t y :  NTIS 

Kant,  P,H.: Cunningham, A.R.; Farmer.  H.H. 
Effects of C h a n q i n a  t h e  P r o p o r t i o n s  of A u t o m o t i r e  

D i s t i l l a t e  a n d  Gasoline P r o d u c e d  bv P e t r o l e u m  
Ref i n i n q  

Exxon R e s e a r c h  a n d  E n g i n e e r i n g  Co., P.O. Box 45, 
L i n d e n ,  NJ 07036  

R e p o r t  No. EPA-460/3-74-018, 49 p. 
J U l  1 9 7 4  
Sponsor :  U. S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency, 

Office of Air a n d  Waste Hanagement ,  O f f i c e  of 
n o b i l e  S o u r c e  A i r  P c l l u t i o n  C o n t r o l ,  
A l t e r n a t i v e  Automotive Power S y s t e m s  D i v i s i o n  

A b s t r a c t :  T h i s  s t u d y  e x a m i n e s  t h e  effects of 
c h a n g i n g  t h e  p r o p o r t i o n s  of a u t o m o t i v e  
d i s t i l l a t e  f u e l  a n d  g a s o l i n e  p roduced  by  
r e f i n i n g  p e t r o l e u m .  It p r o v i d e s  a p a r t i a l  
answer t o  w h e t h e r  a s h i f t  t o  i n c r e a s e d  
d i s t i l l a t e  p r o d u c t i o n ,  t h a t  would b e  
n e c e s s a r y  i f  t h e r e  were a w i d e s p r e a d  u s e  of 
v e h i c l e s  r e q u i r i n g  d i s t i l l a t e  f u e l ,  u o u l d  
r e s u l t  i n  s i g n i f i c a n t  i m p r o v e m e n t s  i n  
r e s o u r c e  u t i l i z a t i o n .  C a l c u l a t i o n s  for  a 
g r a s s - r o o t s  r e f i n e r y ,  t h a t  would come o n  
stream i n  t h e  1990-2000 time-frame, i n d i c a t e  
t h a t  t h e  maximum t h e o r e t i c a l  e n e r g y  s a v i n g  is 
a b o u t  2% of the c r u d e  o i l  c h a r g e d  when 
a p p r o x i m a t e l y  e q u a l  q u a n t i t i e s  of a u t o m o t i v e  
d i s t i l l a t e  a n d  g a s o l i n e  a r e  produced.  
s a v i n g s  i n  r e f i n e r y  i n v e s t m e n t  a n d  
m a n u f a c t u r i n g  cost  u o u l d  b e  a c h i e v e d ,  too. 
However,  t h e  e x t e r n a l  i m p a c t s  of major 
c h a n g e s  i n  g a s o l i n e / d i s t i l l a t e  r a t i o  need  t o  
b e  a n a l y z e d  t o  e s t a b l i s h  t h e  p r a c t i c a l i t y  of 
moving i n  t h e  d i r e c t i o n  o f  e q u a l  q u a n t i t i e s  
of d i s t i l l a t e  a n d  g a s o l i n e .  The i m p a c t  o n  
p e t r o c h e m i c a l s  and  o t h e r  i n d u s t r i e s  may b e  
s u b s t a n t i a l .  (4 r e f e r e n c e s )  (GRA) 

A v a i l a b i l i t y :  NTI S 
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Kle in .  1. L i d d l e ,  S.G. 
An A n a l y t i c a l  S t u d y  of t h e  F u e l  EconomY a n d  

E m i s s i o n s  of a Gas T u r b i n e - E l e c t r i c  Hybr id  
v e h i c l e  

General Hotors Corp., R e s e a r c h  L a b o r a t o r i e s ,  
D e t r o i t ,  H I  

Pape r  No. 760122, p r e s e n t e d  a t  t h e  Au tomot ive  
E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroit, 
H i c h i g a n ,  F e b r u a r y  23-27, 1976, 16 p. 

1976 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  A s t u d y  was made t o  d e t e r m i n e  t h e  

effect  of h y b r i d  o p e r a t i o n  on t h e  f u e l  
economy a n d  e m i s s i o n s  of a v e h i c l e  u s i n g  a 
g a s  t u r b i n e  e n g i n e ,  a c o n t i n u o u s l y  v a r i a b l e  
t ransmission,  and a n  electric power s t o r a g e  
sys t em.  Both series a n d  p a r a l l e l  h y b r i d s  
were c o n s i d e r e d  i n  a 1815 k g  v e h i c l e .  To 
f a c i l i t a t e  t h i s  s t u d y ,  a compute r  program was 
w r i t t e n  which modeled t h e  v e h i c l e  and,  u s i n g  
e x p e r i m e n t a l  d a t a ,  computed i ts f u e l  
c o n s u m p t i o n  a n d  e m i s s i o n s  o v e r  t h e  1972 FTP 
d r i v i n g  c y c l e ,  s t a r t i n g  w i t h  a f u l l y  warmed 
u p  e n g i n e .  T h i s  s t u d y  i n d i c a t e s  t h a t ,  unde r  
c e r t a i n  c o n d i t i o n s ,  t h e  f u e l  c o n s u m p t i o n  or 
e m i s s i o n s  of t h e  h y b r i d  v e h i c l e  may b e  
r e d u c e d  as  compared t o  its non-hybr id  
c o u n t e r p a r t ,  h u t  u n d e r  o t h e r  c o n d i t i o n s ,  t h e y  
may b e  i n c r e a s e d .  It i s  n o t  p o s s i b l e  t o  
r e d u c e  f u e l  c o n s u m p t i o n  a n d  a l l  of t h e  
e m i s s i o n s  s i m u l t a n e o u s l y .  The r e d u c t i o n  o f  
o n e  p o l l u t a n t  i s  u s u a l l y  accompan ied  by a n  
i n c r e a s e  i n  o n e  of t h e  o t h e r s .  The e x t e n t  of 
t h e  r e d u c t i o n  or i n c r e a s e  e x p e r i e n c e d  w i t h  
h y b r i d  o p e r a t i o n  d e p e n d s  on t h e  p a r t i c u l a r  
t y p e  of h y b r i d  and  on t h e  e n g i n e  o p e r a t i n g  
c o n d i t i o n s .  ... It must b e  c o n c l u d e d  t h a t  
t h e  h y b r i d  v e h i c l e  d o e s  n o t  a u t o m a t i c a l l y  
g u a r a n t e e  lower f u e l  c o n s u m p t i o n  o r  
e m i s s i o n s .  (1 1 r e f e r e n c e s )  ( a u t h ,  a b s t r a c t  
modif  l e d )  

A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  
Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
150Y6 52.75 

An A n a l y s i s  of Electric V e h i c l e  m i s s i o n ,  Des ign ,  

Energy R e s e a r c h  Corp.,  Danbury, CT 06810 
PaDer No. 769064 D r e s e n t e d  i n  t h e  "E leven th  

Ene rgy  I m p a c t  a n d  Cos t  

I n t e r s o c i e t y  k n e r g y  c o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s f '  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L ine ,  Nevada, o n  Sep tember  12-17, 
1976). pp. 377-381 

1976 
A b s t r a c t :  A r e v i e w  o f  v e h i c l e  u s e  p a t t e r n s  

reveals  t h a t  a n  electric v e h i c l e  c a p a b l e  o f  
a c h i e v i n g  a 75 mile r a n g e  o n  a t y p i c a l  c i t y  
d r i v i n g  c y c l e  would f u l f i l l  t h e  r e q u i r e m e n t s  
of t h e  s e c o n d  c a r  i n  multi-car famil ies  a t  a 
minimal  d i s r u p t i o n  t o  t r i p  freedom. T h e r e  
a r e  c u r r e n t l y  30 t o  40 m i l l i o n  m u l t i p l e  car 
f ami l i e s  a n d  t h e  p e n e t r a t i o n  of t h i s  s egmen t  
o f  t h e  t r a n s p o r t a t i o n  marke t  by electric 
v e h i c l e s  would have s i g n i f i c a n t  b e n e f i c i a l  
effects o n  t h e  t y p e  a n d  q u a n t i t y  of  e n e r g y  
consumed w i t h i n  t h e  U n i t e d  S t a t e s .  Fo r  t h e  
75 mile m i s s i o n  and a compac t  size v e h i c l e ,  a 
c r i t i c a l  b a t t e r y  e n e r g y  d e n s i t y  e x i s t s  i n  t h e  
30 t o  35 wat t  h o u r  p e r  lb.  range.  The 
n i c k e l - z i n c  b a t t e r y  s y s t e m s  a p p e a r  to b e  t h e  
l e a d i n g  c o n t e n d e r  t o  f u l f i l l  t h e  m i s s i o n  
r e q u i r e m e n t  of a 75 mile r a n g e  v e h i c l e .  For 
t h e  s c e n a r i o  of coal t o  l i q u i d  s y n t h e t i c  f u e l  
t o  i n t e r n a l  c o m b u s t i o n  e n g i n e  v e h i c l e  vs.  
coa l  t o  e lec t r ic  e n e r g y  t o  electric v e h i c l e ,  
a two t o  o n e  e n e r g y  s a v i n g s  is p o s s i b l e  by 
t h e  e lec t r ic  route. The u s e  of a p p r o x i m a t e l y  
15 m i l l i o n  s u c h  v e h i c l e s  i n  t h e  U n i t e d  S t a t e s  
would r e d u c e  o u r  l i q u i d  p e t r o l e u m  i m p o r t s  a n d  
c o n s u m p t i o n  by  one m i l l i o n  b a r r e l s  a day. (2 
r e f e r e n c e s )  ( a u t h )  

A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  
E n g i n e e r s ,  345 E a s t  47 St., New Pork,  N Y  
10017 $90.00 f o r  e n t i r e  p r o c e e d i n g s  

Leape,  J.P. 
The Demand fo r  Automobi l e s :  An A n a l y s i s  
Harva rd  U n i v e r s i t y ,  Cambridge,  H A  
T h e s i s ,  178 p. 
Apr 1977 
Sponsor :  Energy R e s e a r c h  a n d  Development  

A b s t r a c t :  The aim o f  t h i s  s t u d y  o n  t h e  demand f o r  

A d m i n i s t r a t i o n ,  T r a n s  p o r t a  t i o  n Energy 
C o n s e r v a t i o n  D i v i s i o n  

a u t o m o b i l e s  is t o  d e t e r m i n e  a n d  a n a l y z e  t h e  
f u n d a m e n t a l  e l e m e n t s  o f  t h e  h o u s e h o l d ' s  
a u t o m o b i l e  o w n e r s h i p  d e c i s i o n  by c o r r e l a t i n g  
s u p p l y  c h a r a c t e r i s t i c s  w i t h  a t t r i b u t e s  o f  t h e  
househo ld .  T h e s e  factors in t h e  h o u s e h o l d  
c o n s u m p t i o n  d e c i s i o n  are c o n c e n t r a t e d  on: 
t h e  number of c a r s  owned, t h e i r  s i ze ,  and  
w h e t h e r  t h e y  were b o u g h t  new cr used. T h i s  
s t u d y  a n a l y z e s  d a t a  c o l l e c t e d  i n  two s u r v e y s :  
t h e  Na t ionwide  P e r s o n a l  T r a n s p o r t a t i o n  
S u r v e y ,  Conduc ted  for t h e  F e d e r a l  Highway 
A d m i n i s t r a t i o n  i n  1969-70: a n d  t h e  Survey  o f  
Consumer F i n a n c e s ,  c o n d u c t e d  by t h e  
U n i v e r s i t y  of H i c h i g a n  Survey  Resea rch  C e n t e r  
i n  1970. A n a l y s i s  o f  t h e s e  d a t a  i n c l u d e s  
e x a m i n a t i o n  of t h e  r o l e  of c e r t a i n  househo ld  
c h a r a c t e r i s t i c s  (e. 9. , i ncome ,  size, a n d  
l o c a t i o n )  i n  d e t e r a i n i n g  t h e  h o u s e h o l d g s  
a u t o m o b i l e  o w n e r s h i p  d e c i s i o n s .  These  
co r re l a t ions  are  a s s e s s e d  t h r o u g h  
c r o s s - t a b u l a t i o n s  of t h e  d a t a  and m u l t i p l e  
l inear  r e g r e s s i o n s .  Based on t h e s e  
assessments,  p r e d i c t i v e  models  of t h e  
i n d i v i d u a l  c h o i c e  p r o b l e m s  are  deve loped  
t h r o u g h  t h e  m u l t i n o m i a l  l o g i t  t e c h n i q u e .  (14 
r e f e r e n c e s )  (BY E) 

L i l e s .  A.H.: P e t t e r m a n .  G.P.. Jr. 
S e l e c i i o n  of D r i v i n g  C i c l e s  i o r  Electric V e h i c l e s  

Exxon E n t e r p r i s e s  Inc.. F lo rham Park ,  N J  
of t h e  1990's 

P a p e r  No. 769066 p r e s e n t e d  i n  t h e  " E l e v e n t h  
I n t e r s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381) ,  
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L i n e ,  Nevada, on  Sep tember  12-17, 
1976), pp. 390-395 

p e n e t r a t i o n  (lo%), electric v e h i c l e s  (EV's) 
i n  t h e  1990's w i l l  o p e r a t e  i n  a wor ld  
d o m i n a t e d  by i n t e r n a l  c o m b u s t i o n  e n g i n e  
( I C E )  v e h i c l e s  C o n s e q u e n t l y  t e y  mu 
b e  c a p a b l e  of i i x i n g  f r e e l y  1 h  tke tralkic 
p a t t e r n s  g e n e r a t e d  by ICE v e h i c l e s .  T h i s  paper  
c o n s i d e r s  v a r i o u s  d r i v i n g  c y c l e s  d e v e l o p e d  t o  
f i t  t o d a y ' s  I C E  v e h i c l e  d r f v i n  p a t t e r n s  and 
a n a l y z e s  t h e i r  f i t  w i t h  t h e  1980 t r a f f i c  
p a t t e r n s  a n t i c i p a t e d  f o r  t h r e e  p a r t i c u l a r  EV 
a p p l i c a t i o n s .  selection of t h e  most 
a p p r o p r i a t e  c y c l e  p e r m i t s  realist ic 
d e t e r m i n a t i o n  of t h e  r o a d  power a n d  e n e r g y  
requirements n e c e s s a r y  f o r  t h e  d e s i g n  and  
e v a l u a t i o n  of advanced  EV b a t t e r y  a n d  power 
t r a i n  sys t ems .  ( a u t h )  

E n g i n e e r s ,  345 47 St., N e w  York, N Y  10017 
590.00 f o r  ent i re  p r o c e e d i n g s  

1976 
A b s t r a c t :  Even w i t h  s i g n i f i c a n t  m a r k e t  

A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  
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L i t t l e  ( A r t h u r  D.) Inc., Acorn P a r k ,  Cambridge,  
MI npiun .. . . - - . . - 

At tachmen t  1. S t u d y  of Au tomobi l e  n a r k e t  

Revort NO. 78542-06, 77 P. 
Dynamics:  F i n a l  T e s t  of Consumer Responses  

No; 1976 
Sponsor :  u. S. Dept.  of T r a n s p o r t a t i o n ,  

T r a n s p o r t a t i o n  S y s t e m s  C e n t e r  
A b s t r a c t :  T h i s  document  r e p o r t s  o n  work d o n e  on 

T a s k  5 ( F i n a l  T e s t  of Consumer Responses)  of 
a s t u d y  of a u t o m o b i l e  m a r k e t  dynamics,  which 
e x a m i n e s  p o l i c i e s  t h e  F e d e r a l  government  
m i g h t  imp lemen t  t o  r e d u c e  g a s o l i n e  consumed 
by p a s s e n g e r  a u t o m o b i l e s  d u r i n g  t h e  p e r i o d  
1976 t h r o u g h  1980. The s t u d y  d e t e r m i n e s  how 
e a c h  p o l i c y  o p t i o n  would a f f e c t  t h e  number of 
cars s o l d :  t h e  d i s t r i b u t i o n  o f  sales among 
small ,  medium, and  l a r g e  cars: the 
d i s t r i b u t i o n  be t u e e n  cars  m a n u f a c t u r e d  by 
f o r e i g n  and  d o m e s t i c  compan ies :  a n d  t h e  g r o s s  
r e v e n u e s  from t h e s e  car sales. The p u r p o s e  
o f  Task 5 was t o  p r o v i d e  d a t a  on  t h e s e  
i m p a c t s  a n d  t o  f u r n i s h  s t a t i s t i c a l  i n p u t s  t o  
a c o m p u t e r  model. I t o t a l  of 705 new car 
b u y e r s  were i n t e r v i e w e d ,  c o v e r i n g  t h e s e  
t o p i c s :  t h e  reference car, t h e  new c a r  t h a t  
w i l l  b e  p u r c h a s e d  b e t w e e n  J u n e  1976 a n d  1981: 
t h e  r e p l a c e d  car, t h a t  c a r  which would be 
r e p l a c e d  by t h e  reference car: a s e c o n d  car 
owned by h o u s e h o l d ;  va r ious  p r o p o s e d  
s c e n a r i o s :  background i n f  o r m a t i o n  a b o u t  t h e  
r e s p o n d e n t ' s  h o u s e h o l d ;  a n d  estimated and  
o b s e r v e d  o d o m e t e r  r e a d i n g s .  The s c e n a r i o s  
d e v e l o p e d  f o r  t h i s  s t u d y  are: (1 )  a b a s e  
case; (2 )  t h e  g a s o l i n e  t ax  case: (3) t h e  
excise t a x  case, i n  which new l u x u r y  cars 
would h a v e  an e x c i s e  t a x  of $100 added  to t h e  
p r i c e  of t h e  car;  (4) t h e  r e g u l a t i o n  case, in 
which C o n g r e s s  would r e q u i r e  m a n u f a c t u r e r s  t o  
a c h i e v e  a s a l e s - u e i g h t e d  a v e r a g e  of c a r s  w i t h  
b e t t e r  f u e l  economy. S u r v e y  r e s u l t s  show 
t h a t  f o r e c a s t s  of new car s a l e s  d i s t r i b u t i o n s  
d i f f e r  d e p e n d i n g  on t h e  s c e n a r i o .  F o r e c a s t s  
of new car s a l e s  from 1976 t o  1980 are 
p r e s e n t e d .  
cars are e x p e c t e d  t o  i n c r e a s e  w h i l e  l a r g e  car 
s a l e s  d i m i n i s h ,  p a r t i c u l a r l y  i n  t h e  g a s  t a x  
s c e n a r i o .  F o r e i g n  car sa les  are a l s o  
p r o j e c t e d  t o  rise u n d e r  t h e s e  s c e n a r i o s ,  a t  
t h e  e x p e n s e  o f  domestic c a r  sales. 

sales  of small a n d  medium-size 

(BYB) 

L u c h t e r ,  S . :  Renner ,  R.A. 
An Assessmen t  of t h e  Techno logy  of R a n k i n e  

Ene rgy  R e s e a r c h  a n d  Development  A d m i n i s t r a t i o n ,  

R e p o r t  No. ERDA-77-54. 97 p. 
Apr 1977 
A b s t r a c t :  D u r i n g  t h e  p a s t  7 y e a r s ,  much work h a s  

b e e n  a c c o m p l i s h e d  i n  a d v a n c i n g  t h e  
d e v e l o p m e n t  of t h e  Rankine-powered 
a u t o m o b i l e .  T h i s  r e p o r t  is i n t e n d e d  t o  b e  a 
c r i t i c a l  r e v i e w  of t h e  work, w i th  e m p h a s i s  o n  
t h e  F e d e r a l  g o v e r n m e n t ' s  deve lopmen t  program. 
The i n f o r m a t i o n  is p r e s e n t e d  i n  f o u r  major 
p a r t s .  The s e c t i o n  on  t h e  s ta te  of t h e  a r t  
i n  1970 d e s c r i b e s  where t h e  t e c h n o l o g y  was 
p r i o r  t o  t h e  gove rnmen t  d e v e l o p m e n t  program. 
The s e c t i o n  d e s c r i b i n g  t h e  program i n i t i a t e d  
w i t h i n  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  Agency 
a n d  c o n c l u d e d  by t h e  Ene rgy  R e s e a r c h  and  
Development  A d m i n i s t r a t i o n  p r e s e n t s  a n  
o v e r v i e w  of t h e  componen t s  a n d  s y s t e m s .  
t h i r d  s e c t i o n  d e s c r i b e s  t h e  work d o n e  d u r i n g  
t h i s  same p e r i o d  by o t h e r  gove rnmen t  a g e n c i e s  
a n d  by  p r i v a t e  d e v e l o p e r s .  F i n a l l y ,  t h e  
s t a t e  of t h e  a r t  as it exis t s  t o d a y  is 
p r e s e n t e d .  The major c o n c l u s i o n s  of t h e  
r e p o r t  a re  t h a t  t h e  R a n k i n e  e n g i n e  c a n  
p r o v i d e  v e r y  low e m i s s i o n s ,  t h a t  t h e  f u e l  
economy is n o t  c o m p e t i t i v e  w i t h  
s p a r k - i g n i t i o n  o r  p r o j e c t e d  a l t e r n a t i v e  
e n g i n e s  a t  t h i s  time, and  t h a t  t h e r e  is some 
e v i d e n c e  t h a t  a v a r i e t y  of f u e l s  c o u l d  be 
e a s i l y  u t i l i z e d  i n  Rank ine  e n g i n e s .  (66 
r e f e r e n c e s )  ( a u t h )  

060-000-00055-7 

E n g i n e s  f o r  A u t o m o b i l e s  

D i v i s i o n  of T ra  n s p o r t a  t i o  n Ene rgy  
C o n s e r v a t i o n ,  Washington,  DC 

A 

A v a i l a b i l i t y :  GPO 52.30, S t o c k  No. 
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H a l l i a r i s ,  A.C.: W i t h j a c k ,  E.: Gould, H. 
S i m u l a t e d  S e n s i t i v i t i e s  of  Auto F u e l  Economy, 

U.S. Dept.  of T r a n s p o r t a t i o n ,  Washington,  DC 
Pape r  No. 760157, p r e s e n t e d  a t  t h e  A u t o m o t i v e  

E n g i n e e r i n g  C o n g r e s s  and  E x p o s i t i o n ,  D e t r o i t ,  
Mich igan ,  F e b r u a r y  23-27, 1976, 20 p. 

1976 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  The s u b j e c t  i s  t r e a t e d  on t h e  b a s i s  o f  

d e t a i l e d  e n g i n e e r i n g  test d a t a  r e g a r d i n g  
c o m p o n e n t s  a n d  p a r a m e t e r s  of 1975 a u t o s .  The 
a p p l i c a b i l i t y  of  t h e  s i m u l a t i o n  a p p r o a c h  is 
examined  by e x t e n s i v e  c c m p a r i s o n s  w i t h  
i n t e g r a t e d  v e h i c l e  tes t  results. I t  is f o u n d  
t h a t  f u e l  economy, f o r  t h e  EPI d r i v i n g  
s c h e d u l e s ,  is a d e q u a t e l y  s i m u l a t e d  wi th  5% t o  
10% u n c e r t a i n t i e s .  U n c e r t a i n t i e s  of  t h e  same 
magn i tude  a r e  a l s o  e n c o u n t e r e d  i n  p e r f o r m a n c e  
s i m u l a t i o n s .  L a r g e r  u n c e r t a i n t i e s  are 
e v i d e n t  i n  t h e  s i m u l a t i o n  of e m i s s i o n s .  N O X  
p r e d i c t i o n  h a s  an  u n c e r t a i n t y  up t o  25% b u t  
no s i g n i f i c a n t  b i a s ,  w h i l e  CO and HC a r e  v e r y  
s u b s t a n t i a l l y  o v e r - p r e d i c t e d  and  
u n d e r - p r e d i c t  ed r e s p e c t i v e l y .  E x c e p t i n g  HC 
a n d  CO. s e v e r a l  a p p l i c a t i o n s  are made i n  t h e  
e v a l u a t i o n  of s e n s i t i v i t i e s  t o  var ious  a u t o  
componen t s  a n d  p a r a m e t e r s .  E v a l u a t i o n s  a re  
made of c h a n g e s  i n  a u t o  w e i g h t ,  e n g i n e  
d i s p l a c e m e n t  a n d  rear a x l e  r a t i o ,  c o n s i d e r e d  
i n d i v i d u a l l y  a n d  in combina t ions .  D r i v e t r a i n  
c h a n g e s  are  a l s o  e v a l u a t e d  f o r  t h r e e  s p e e d  
a u t o m a t i c  t r a n s m i s s i o n s .  T h e s e  i n c l u d e  
i n d i v i d u a l l y  or i n  c o m b i n a t i o n s :  a w i d e r  
r a n g e  of g e a r  r a t i o s ,  t h e  a d d i t i o n  of a 
f o u r t h  g e a r  and v a r i o u s  s c h e m e s  of t o r q u e  
c o n v e r t e r  lock-up.  (1 4 r e f e r e n c e s )  ( a u t h )  

Inc . ,  400 Commonwealth D r i v e ,  War renda le ,  PA 
15096 $2.75 

P e r f o r m a n c e  and  E m i s s i o n s  

A v a i l a b i l i t y :  S ocie t y o f  Auto no ti ve  E n g i n e e r s ,  

H a r k e t i n g  S e r v i c e s  Inc. ,  965 E. J e f f e r s o n ,  

Au tomot ive  News m a r k e t  Data Book (Former ly  

Annual p u b l i c a t i o n ,  v.p. 
1973: 1974: 1975: 1976: 1977 
A b s t r a c t :  These  a n n u a l  r e f e r e n c e  issues of 

Au tomot ive  N e w s  c o n t a i n  s t a t i s t i c s  and 
i n f o r m a t i o n  on t h e  a u t o m o t i v e  i n d u s t r y .  Data 
are  i n c l u d e d  on O.S. new cars and t r u c k s  
sa les ,  r e g i s t r a t i o n ,  i m p o r t s ,  r e t a i l  p r i c e s ,  
s p e c i f i c a t i o n s .  and e q u i p m e n t  and o p t i o n s .  
O.S. a n d  C a n a d i a n  a u t o m o b i l e  p r o d u c t i o n  is 
c o v e r e d  a s  is u s e d  cars sales and used  cars  
i n  o p e r a t i o n .  F i n a n c i a l  d a t a  on  t h e  
a u t o m o b i l e  i n d u s t r y  a re  p r o v i d e d ,  and U.S. 
a n d  f o r e i g n  t o p  e x e c u t i v e s  i n  t h e  i n d u s t r y  
are l i s t e d .  A s e c t i o n  is i n c l u d e d  i n  t h e  
1976 i s s u e  on t h e  i n d u s t r y  gove rnmen t  
p o l i c i e s  a f f e c t i n g  car manufac tu re .  (BYB) 

99-00,  1974 57.00, 1975 $9.00. 1976 
$10.00, 1977 $12.50 

Det ro i t ,  I1 48207 

A 1 m a n a c )  

A v a i l a b i l i t y :  M a r k e t i n g  S e r v i c e s  Inc., 1973 

motor V e h i c l e  H a n u f a c t u r e r s  A s s o c i a t i o n  o f  t h e  
U n i t e d  S t a t e s  Inc . ,  320 N e w  C e n t e r  Bldg., 
Detroi t ,  H I  48202 

Hotor V e h i c l e  F a c t s  E F i g u r e s  '76 
Annual  r e p o r t ,  104 p. 
1976 
A b s t r a c t :  Two a n n u a l  p u b l i c a t i o n s ,  "Automobile  

F a c t s  and  F i g u r e s "  and  tVIotor T r u c k  F a c t s , "  
are combined  i n t o  t h i s  s i n g l e  a n n u a l  
p u b l i c a t i o n ,  which p r e s e n t s  a l l  of t h e  d a t a  
c o n t a i n e d  i n  b o t h  p r e d e c e s s o r  p u b l i c a t i o n s .  
Rn overview of t h e  a c t i v i t i e s  of t h e  U.S. 
motor v e h i c l e  i n d u s t r y  i n  1975 is prov ided .  
The  b u l k  of t h e  r e p o r t  c o n s i s t s  of statist ics 
on: 1) Production/Registration, w i t h  t a b l e s  
on  f a c i l i t i e s  o f  motor v e h i c l e  m a n u f a c t u r e r s ,  
f a c t o r y  sa les ,  o p t i o n a l  e q u i p m e n t  
i n s t a l l a t i o n s ,  p r o d u c t i o n ,  recreat ional  
v e h i c l e s ,  r e g i s t r a t i o n s ,  r e t a i l  sales, and 
retirement: 2 ) U s e  a n d  Owners, i n c l u d i n g  
information o n  d r i v e s ,  e m i s s i o n s ,  e n e r g y  
consumpt ion ,  farm v e h i c l e s ,  f l ee t s ,  
gove rnmen t  owner sh ip ,  highway f a t a l i t i e s ,  
h ighways ,  i n t e r c i t y  t r a v e l ,  p e r s o n a l  
t r a n s p o r t  a t  i o n ,  p u r c h a s e r s ,  p u r p o s e  of usage,  
s c h o o l  bus  t r a n s p o r t a t i o n ,  s h i p m e n t s  o f  
g o o d s ,  a n d  v e h i c l e  miles of t r a v e l :  a n d  
3) Economic Impac t ,  p r o v i d i n g  s t a t i s t i c a l  d a t a  
on b u s i n e s s e s ,  employnen t ,  e x p o r t s  a n d  
i m p o r t s ,  f i n a n c i n g ,  g r o s s  n a t i o n a l  p r o d u c t  
c o n t r i b u t i o n ,  highway t r u s t  f u n d ,  materials 
c o n s u m p t i o n ,  p a y r o l l s ,  p e r s o n a l  c o n s u m p t i o n  
e x p e d i t u r e s ,  sales, s izes  a n d  w e i g h t s ,  and 
t a x e s .  (Bye) 

A v a i l a b i l i t y :  S t a t i s t i c s  Dept. ,  Hotor V e h i c l e  
H a n u f a c t u r e r s  A s s o c i a t i o n ,  320 N e w  C e n t e r  
B u i l d i n g ,  Detroi t ,  H I  48202 

Hotor V e h i c l e  HanUfaCtUKerS A s s o c i a t i o n  of t h e  
0. S. Inc. ,  320 N e w  C e n t e r  B u i l d i n g ,  Detroit, 
H I  48202 

G r o u p s  a n d  Body Type ( I n c l u d i n g  I m p o r t s  of 
9 . S .  H a n u f a c t u r e r s )  

N e w  T ruck  Retai l  S a l e s  and  S t o c k s  by G.V.U. 

Hon th ly  p u b l i c a t i o n ,  series RS-3S. 2 p. 
mon th ly  
A b s t r a c t :  Four  t a b l e s  are p r o v i d e d  i n  t h i s  

mon th ly  p u b l i c a t i o n :  T o t a l  N e w  T ruck  Retai l  
S a l e s  and  S t o c k s  f o r  t h e  c u r r e n t  month, a n d  
f o r  t h e  current month and  p r e v i o u s  months i n  
t h e  c a l e n d a r  yea r :  and N e w  T ruck  Retai l  S a l e s  
a n d  S t o c k s  of 4 X 4 T r u c k s  f o r  t h e  c u r r e n t  
month,  and f o r  t h e  c u r r e n t  month and  p r e v i o u s  
months i n  t h e  c a l e n d a r  yea r .  The t r u c k s  are 
c a t e g o r i z e d  by w e i g h t ,  t y p e ,  and  
m a n u f a c t u r e r .  (BYB) 

A v a i l a b i l i t y :  S t a n l e y  Roe, Hotor V e h i c l e  
Hanuf a c t u r e r s  A s s o c i a t i o n ,  320 N e w  center 
B u i l d i n g ,  D e t r o i t ,  H I  48202 ( i f  r e q u e s t e d  on 
a b u s i n e s s  l e t t e r h e a d )  
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Hul l aney .  T.E. N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e  A d m i n i s t r a t i o n ,  
Wash ing ton ,  DC 20546 The A d m i n i s t r a t i o n ' s  Task: 

N e w  York Times. D. 63. lMav 3. 19771 

E d u c a t i n g  t h e  P u b l i c  
on Energp - .  - . _  - 

3 Hay 1977-  
A b s t r a c t :  The p u b l i c ' s  react ion t o  P r e s i d e n t  

C a r t e r ' s  e n e r g y  p o l i c y ,  w i t h  i ts  e m p h a s i s  o n  
c o n s e r v a t i o n ,  i s  n o t e d  i n  t h i s  a r t i c l e ,  and  
e n e r g y  c o n s e r v a t i o n  e f f o r t s  i n  t h e  U.S. a r e  
a s s e s s e d .  The N e w  York TimesICBS s u r v e y  o f  
p u b l i c  r e a c t i o n  t o  Carter's e n e r g y  program 
shows t h a t  w h i l e  58% of t h o s e  su rveyed  
a p p r o v e d  t h e  P r e s i d e n t ' s  h a n d l i n g  of  t h e  
e n e r g y  problem, o n l y  45% c o n c u r r e d  wi th  h i s  
a s s e s s m e n t  of t h e  s e r i o u s n e s s  o f  t h e  
s i t u a t i o n .  A l a r g e  m a j o r i t y  were opposed t o  
h i g h e r  t a x e s  a n d  i n c r e a s e d  o i l  and gas 
p r i c e s .  The A d m i n i s t r a t i o n  faces a d i f f i c u l t  
p u b l i c  e d u c a t i o n  e f for t .  Al though  t h e  U.S. 
h a s  made g a i n s  i n  e n e r g y  e f f i c i e n c y ,  it l a g s  
b e h i n d  o t h e r  l e a d i n g  n a t i o n s  and  h a s  n o t  come 
n e a r  its own p o t e n t i a l ,  a c c o r d i n g  t o  a n  
I n t e r n a t i o n a l  Ene rgy  Agency r e p o r t .  A 
C o n f e r e n c e  Board r e p o r t  p o i n t s  o u t  t h a t  t h e  
r e l a t i v e l y  low e n e r g y  p r i c e s  i n  t h e  U.S. are  
l a r g e l y  due t o  r e l a t i v e l y  low t a x e s  ( i n  
c o m p a r i s o n  t o  o t h e r  l e a d i n g  Wes te rn  n a t i o n s )  - 
I n  o r d e r  t o  c u t  down e n e r g y  c o n s u m p t i o n ,  t h e  
p u b l i c  and  b u s i n e s s  sectors must  b e  p r o p e r l y  
m o t i v a t e d  a n d  g i v e n  c o n s e r v a t i o n  i n c e n t i v e s  
p r o p o s e d  by t h e  A d m i n i s t r a t i o n .  T h e  U.S. may 
a l s o  h a v e  t o  d e a l  w i t h  t h e  i m p a c t  o f  e n e r g y  
c o n s e r v a t i o n  on economic  growth.  (BYB) 

H u r r e l l ,  J .D . :  Pace, R.G. : S e r v i c e ,  G. R.; Yeage r ,  
D. M .  

L i q h t  D u t y  Au tomot ive  F u e l  Economy Trends  Throuuh  
1977  

U . S . x v i r o n m e n t a 1  P r o t e c t i o n  Agency, Wash ing ton ,  
DC 

Pape r  No. 760795 p r e s e n t e d  a t  t h e  Automobile  
E n g i n e e r i n g  Meet ing,  D e a r b o r n ,  H ich igan  on 
O c t o b e r  18-22, 1976, 20 p. 

1976 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  The f u e l  economy d a t a  c o m p i l e d  by t h e  

0.  S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency (EPA) 
h a v e  b e e n  a n a l y z e d  t o  d e t e r m i n e  t h e  t r e n d s  i n  
p a s s e n g e r  car f u e l  economy b e g i n n i n g  wi th  
model y e a r  1958. L i g h t  d u t y  t r u c k  f u e l  
economy h a s  b e e n  examined  b e g i n n i n g  w i t h  t h e  
1 9 7 6  model  y e a r .  T h i s  p a p e r  a d d s  t h e  1977 
model y e a r  d a t a  t o  t h e  h i s t o r i c a l  t r e n d  and  
c o n c e n t r a t e s  on  t h e  c o m p a r i s o n s  between t h e  
1976 a n d  1977 mode l s  a n d  t h e  1977 C a l i f o r n i a  
a n d  4 9 - s t a t e  fleets. C a l c u l a t i o n  p r o c e d u r e s  
h a v e  been u s e d  cn  t h e  p a s s e n g e r  car  d a t a  
wh ich  allow t h e  c h a n g e s  i n  f u e l  economy d u e  
t o  sys t em o p t i m i z a t i o n ,  new e n g i n e / v e h i c l e  
c o m b i n a t i o n s ,  a n d  w e i g h t  mix s h i f t s  t o  be 
d e t e r m i n e d  s e p a r a t e l y  f o r  i n d i v i d u a l  
m a n u f a c t u r e r s  a n d  t h e  f l ee t  a s  a whole. The  
p a s s e n g e r  car f lee t  c o n s i s t s  of t h e  1 3  
m a n u f a c t u r e r s  which were c e r t i f i e d  by 
Sep tember  13, 1976. Seven m a n u f a c t u r e r s  
c o m p r i s e  t h e  l i g h t  d u t y  t r u c k  f l e e t .  (5 
r e f e r e n c e s )  ( a u t h )  

A v a i l a b i l i t y :  S o c i e  t y  of Automot ive  E ng  i n e e  rs, 
I n c . ,  400 Commonwealth Or., Warrenda le ,  PA 
15096  

NASA Aircraft P u e l  C o n s e r v a t i o n  Techno loqy  

Draft  report .  V.D. 
P rog ram T a s k  F o r c e  R e p o r t  

- - _  
1975 
A b s t r a c t :  I n  r e s p o n s e  t o  a r e q u e s t  by t h e  S e n a t e  

C o m m i t t e e  on  A e r o n a u t i c s  a n d  Space  S c i e n c e ,  
NASA h a s  d e v e l o p e d  a c o m p r e h e n s i v e  program 
p l a n  ( d e s c r i b e d  i n  t h i s  r e p o r t )  f o r  
a e r o n a u t i c a l  t e c h n o l o g y  improvement .  The 
g o a l s  of  t h i s  program are  t o  improve  t h e  
e f f i c i e n c y  of a i r  t r a n s p o r t a t i o n  f u e l  u s e  
w h i l e  m i n i m i z i n g  a d v e r s e  e n v i r o n m e n t a l  
i m p a c t s  of a i r  t r a n s p o r t a t i o n .  T h i s  t a s k  
force r e p o r t  f i r s t  d e t a i l s  t h e  background  o f  
t h e  f u e l  s h o r t a g e  w i t h  r e s p e c t  t o  t h e  a i r l i n e  
i n d u s t r y .  The NASA Aircraft F u e l  
C o n s e r v a t i o n  Techno logy  Program is d e s c r i b e d ,  
i n c l u d i n g  t e c h n o l o g i c a l  a s p e c t s ,  d e v e l o p m e n t  
s c h e d u l e ,  a n d  r e s o u r c e  r e q u i r e m e n t s .  S i x  
major p r o g r a m s  are d e f i n e d  i n  t h r e e  s e c t i o n s :  
( I )  P r o p u l s i o n - - e n g i n e  component  
imprDvement ,  f u e l  c o n s e r v a t i v e  e n g i n e ,  and 
t u r b o p r o p :  (11) Aerodynam ics--f u e l  
c o n s e r v a t i v e  t r a n s p o r t  a n d  l a m i n a r  flow 
c o n t r o l ;  a n d  (111) S t r u c t  u r e s - - c o m p o s i t e  
p r i m a r y  a i r c r a f t  s t r u c t u r e s .  P o t e n t i a l  f u e l  
s a v i n g s  r e s u l t i n g  from i m p l e m e n t a t i o n  of e a c h  
t e c h n o l o g y  a r e  e s t i m a t e d .  With i n t e n s e  
i n d u s t r y  a n d  gove rnmen t  e f f o r t s ,  a 40 t o  50% 
r e d u c t i o n  i s  p o s s i b l e  i n  t h e  amount  of f u e l  
consumed p e r  u n i t  of p a s s e n g e r  t r a v e l .  (BYB) 

N i c h o l s ,  H.U. 
B a l a n c i n g  R e q u i r e m e n t s  f o r  World O i l  a n d  Energy 
N a t i o n a l  P e t r o l e u m  Counc i l ,  Wash ing ton ,  DC 
C h e m i c a l  E n g i n e e r i n g  P r o g r e s s ,  7 0  ( l o ) ,  pp. 36-48 

O c t  1974  
A b s t r a c t :  The U.S. and  wor ld  problem of b a l a n c i n g  

e n e r g y  s u p p l y  and  demand is  a d d r e s s e n  i n  t h i s  
a r t i c l e ,  which d r a w s  upon t h e  N a t i o n a l  
P e t r o l e u m  C o u n c i l ' s  s t u d y  e n t i t l e d  "0.S. 
Energy  Ou t look .  ** The r e l a t i o n s h i p  between 
t h e  0.S. and  t h e  world e n e r g y  s i t u a t i o n  is 
t r e a t e d .  With d o m e s t i c  c o n s u m p t i o n  of 
p e t r o l e u m  p r o d u c t s  g r e a t l y  e x c e e d i n g  d o m e s t i c  
p r o d u c t i o n ,  t h e  0 . S .  n e e d s  t o  i n c r e a s e  
p r o d u c t i o n  w h i l e  d e c r e a s i n g  demand t h r o u g h  
more e f f i c i e n t  u s e  of e n e r g y .  The NPC s t u d y  
h a s  c o n c l u d e d  t h a t  e x i s t i n g  r e s e r v e s  a l o n g  
w i t h  u n d i s c o v e r e d  r e s o u r c e s  i n  t h e  
non-Communist World are  s u f f i c i e n t  t o  meet 
e n e r g y  n e e d s  t h r o u g h  1985. Non-Communist 
wor ld  p e t r o l e u m  s u p p l i e s  w i l l  b e g i n  t o  
t i g h t e n  d u r i n g  t h e  1971 t o  1985 t i m e  p e r i o d .  
The cost  of l o c a t i n g ,  d e v e l o p i n g .  a n d  
s u p p l y i n g  oil w i l l  p r o b a b l y  rise s h a r p l y  o v e r  
t h i s  time p e r i o d .  The U.S. e n e r g y  resource 
p o t e n t i a l  c o u l d  s u s t a i n  h i g h e r  p r o d u c t i o n  
rates fo r  a l l  f u e l s .  Recommendat ions t o  
i n c r e a s e  f u t u r e  U.S. e n e r g y  s u p p l i e s  are  
made. T a b l e s  are i n c l u d e d  on: P r o j e c t i o n s  
o f  U.S. T o t a l  Ene rgy  Demand Under T h r e e  
D i f f e r e n t  S e t s  q f  Assumpt ions ;  Non-Communist 
F o r e i g n  P o p u l a t i o n  and  Energy  a n d  O i l  
Consumpt ion ;  P o t e n t i a l  D e v e l o p a b l e  U. 5. a n d  
Non-Communist F o r e i g n  L i q u i d  Hydroca rbon  
C a p a c i t y :  Western Hemisphe re  L i q u i d  
Hydroca rbon  Supply--Oil  Consumpt ion  B a l a n c e  
(1960-1985) : O i l - i n - P l a c e  R e s o u r c e s ;  
R e c o v e r a b l e  G a s  Supply:  Underg round  Coal 
R e s e r v e s  a n d  P r o d u c t i o n ;  S u r f a c e  Coal 
Reserves a n d  P r o d u c t i o n :  and  Domestic 
Resources o f  Uranium as  E s t i m a t e d  by 
AEC--JanUary 1, 1972. (BYB)  

( O c t .  1974)  



Nor th  A t l a n t i c  T r e a t y  O r g a n i z a t i o n ,  Committee o n  
t h e  C h a l l e n g e s  cf Modern S o c i e t y  

F o u r t h  I n t e r n a t  iona 1 Symposium on Automotive 
P r o p u l s i o n  S y s t e m s  

Symposium h e l d  i n  Washington,  DC on A p r i l  17-22, 
1977,  5 vo lumes  and  s e v e r a l  i n d i v i d m l l y  
bound p a p e r s ,  v.p. 

Ad m i n i s t r a t i o n ,  O f f  i ce  of C o n s e r v a t i o n ,  
D i v i s i o n  of T r a n s p o r t  a t  i o n  Energy Conse r v a t  i o n  

i n t e r n a t i o n a l  symposium was t o  exchange  t h e  
most up - to -da te  t e c h n i c a l  a n d  sc ien t i f ic  
i n f o r m a t i o n  on t h e  deve lopmen t  and 
d e m o n s t r a t i o n  o f  e n e r g y - e f f  ic ient ,  
l o w - p o l l u t i n g  v e h i c l e s .  The p r o c e e d i n g s  a r e  
p r i n t e d  i n  f i v e  volumes a n d  s e v e r a l  
i n d i v i d u a l  p a p e r s  n o t  bound i n  t h e  volumes. 
S e s s i o n s  were i n c l u d e d  on Gas T u r b i n e s ,  
A l t e r n a t i v e  F u e l s ,  Diesel E n g i n e s ,  S t i r l i n g  
a n d  Rank ine  E n g i n e s ,  Electric and Hybr ids ,  
S t r a t i f i e d  C h a r g e  E n g i n e s ,  S p a r k  I g n i t i o n  
Improvemen t s ,  Automotive E m i s s i o n s ,  
P o w e r t r a i n  Components,  and V e h i c l e  
Imp ro vene n t  s. (BY B) 

been  e x h a u s t e d .  Au thor  p r e p r i n t s  may b e  
av  a i l a  b l e  

1977  
S p o n s o r :  Ene rgy  R e s e a r c h  a n d  Development  

A b s t r a c t :  The p u r p o s e  of t h i s  f o u r t h  

A v a i l a b i l i t i :  S u p p l y  of p u b l i s h e d  volumes h a s  

O'Connel l ,  L.G. ; Rubin, B.; B e h r i n ,  E. ;  Oorg, 

The  L i th ium-Wate r -Ai r  B a t t e r y :  A New Concep t  for 

Lawrence L ive rmore  L a b o r a t o r y ,  U n i v e r s i t y  o f  

R e p o r t  NO. OCCRL-51811, 38  p. 
1 nay 1 9 7 s  
Sponsor:  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t  i o n  
A b s t r a c t :  The l i t h i u m - b a t t e r y  d e s c r i b e d  i n  t h i s  

r e p o r t  r e p r e s e n t s  a new class  of b a t t e r i e s .  
A m o d i f i c a t i o n  of t h i s  b a t t e r y ,  t h e  
l i t h i u m - w a t e r - a i r  b a t t e r y ,  is a l so  d i s c u s s e d .  
The l a t t e r  p r o v i d e s  h i g h  s p e c i f i c  e n e r g y  a n d  
s p e c i f i c  power a n d  t h u s  is a c a n d i d a t e  power 
s o u r c e  for  electric v e h i c l e  p r o p u l s i o n .  The 
u t i l i z a t i o n  o f  t h i s  b a t t e r y  c l a s s  for s u c h  a 
p u r p o s e  i s  examined. The r e p o r t  i n c l u d e s  
o t h e r  p o s s i b l e  b a t t e r i e s  i n  t h i s  class. ( a u t h )  

I . Y . ;  Cooper ,  J.F. ;  Wiesner .  H.J. 

Automot ive  P r o p u l s i o n  

C a l i f o r n i a ,  L i v e r m o r e ,  CA 94550 

A v a i l a b i l i t y :  NTIS 54.00 

Pangborn ,  J. B. ; Don akowski ,  T. D. 
Hydrogen Automot ive  Fuel :  P r o d u c t i o n  and D e l i v e r y  
I n s t i t u t e  o f  G a s  Techno logy  
Pape r  No. 7 6 0 5 6 8 ,  p r e s e n t e d  a t  t h e  F u e l s  a n d  

L u b r i c a n t s  Meet ing,  S t .  L o u i s ,  n i s s o u r i ,  J u n e  
7-10. 1976, 12  p. 

1976 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A b s t r a c t :  Today ' s  p r i n c i p a l  a n d  c h e a p e s t  s o u r c e  

of hydrogen  i n  t h e  U n i t e d  S t a t e s ,  
s t e a m - r e f o r m e d  n a t u r a l  gas ,  d o e s  n o t  h a v e  
a t t r a c t i v e  p r o s p e c t s  i n  t h e  far-term f u t u r e .  
A l t e r n a t i v e  p r o c e d u r e s  cr p r o c e s s e s  t h e r e f o r e  
a re  i n  var ious  p h a s e s  of r e s e a r c h  and 
deve lopmen t .  Hydrogen c a n  be Froduced by t h e  
e l e c t r o l y s i s  of water, and  p r o d u c t i o n  of  

h y d r o g e n  from coal and water is u n d e r  s tudy .  
The rmochemica l ,  p h o t o c h e m i c a l ,  a n d  
b i o c h e m i c a l  p r o c e d u r e s  are  b e i n g  r e s e a r c h e d  
a s  l o n g - t e r m  r o u t e s  t o  hydrogen.  F e a s i b i l i t y  
s t u d i e s  i n d i c a t e  t h e  p o s s i b i l i t y  of 
l o n g - d i s t a n c e  t r a n s m i s s i o n  of hydrogen  g a s  
v i a  p i p e l i n e .  L o c a l  d i s t r i b u t i o n  of hydrogen  
f u e l  p r e s e n t s  a major p rob lem t h a t  r e q u i r e s  
i n v e s t i g a t i o n  and  deve lopmen t .  T e c h n i c a l l y  
a n d  e c o n o m i c a l l y ,  o t h e r  s y n t h e t i c  f u e l s ,  s u c h  
a s  l i q u i d  h y d r o c a r b o n s  from coal or o i l  
s h a l e ,  are f a v o r e d  a l t e r n a t i v e  a u t o m o t i v e  
f u e l s  f o r  t h e  mid-term f u t u r e .  ( 2 0  
r e f e r e n c e s )  ( a u t h )  

I n c . ,  400 Commonwealth D r i v e ,  War renda le ,  PA 
15096 3 2 - 7 5  

A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

P a n z e r ,  J. 
F u e l  Economy Improvemen t s  Through E m i s s i o n s  

Exxon R e s e a r c h  a n d  E n a i n e e r i n a  Co. 
I n s p e c t  i o n / H a i n t e n a n c e  

Pape r  No. 760003,  p r e s e n t e d - a (  t h e  Au tomot ive  
E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroi t ,  
Mich igan ,  F e b r u a r y  23-27, 1976, 1 2  p. 

1976 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  A s t u d y  was c a r r i e d  o u t  t h a t  p e r m i t t e d  

d e t e r m i n a t i o n  of t h e  i m p a c t  of a n n u a l  
e m i s s i o n s  i n s p e c  t i o n / m a i n  t e n a n c e  on  f u e  1 
economy. When 50% of a c a r  p o p u l a t i o n  was 
r e j e c t e d  for  h i g h  e m i s s i o n s  and  t u n e d  up, t h e  
e s t i m a t e d  g a i n  i n  f u e l  economy among t h e  
r e j e c t e d  cars was 13%. T h i s  e f f e c t  was 
c a l c u l a t e d  by q u a n t i f y i n g  t h e  e f f e c t s  of 
i n d i v i d u a l  e n g i n e  m a l f u n c t i o n s  on f u e l  
economy and  a p p l y i n g  t h e  results 
s t a t i s t i c a l l y  t o  a car p o p u l a t i o n  whose 
d i s t r i b u t i o n  of m a l f u n c t i o n s  was known. The 
a p p r o a c h  u s e d  p e r m i t t e d  c a l c u l a t i o n  of f u e l  
economy effects when d i s t r i b u t i o n s  o f  some 
car  c h a r a c t e r i s t i c s ,  d r i v i n g  p a t t e r n s ,  and  
e n g i n e  m a l f u n c t i o n s  are known. The r e s u l t s  
a p p l y  o n l y  t o  pre-1975 cars. It was found  
t h a t  repairs c a r r i e d  o u t  t o  correct o n l y  
e m i s s i o n s  s h o u l d  p r o d u c e  a b o u t  t h r e e - q u a r t e r s  
of t h e  f u e l  economy b e n e f i t  a c h i e v e d  by a 
c o m p l e t e  tune-up. When d e t e r i o r a t i o n  be tween  
a n n u a l  i n s p e c t i o n s  was c o n s i d e r e d ,  and  50% of 
t h e  car p o p u l a t i o n  was r e j e c t e d  f o r  h i g h  
e m i s s i o n s ,  t h e  n e t  g a i n  i n  f u e l  economy among 
t h e  r e j e c t e d  cars was a b o u t  7.5%, wh ich  was 
s i g n i f i c a n t  a t  t h e  95% c o n f i d e n c e  l e v e l .  The 
n e t  g a i n  i n  f u e l  economy among r e j e c t e d  c a r s  
was not  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  
r e j e c t i o n  r a t e s  lower t h a n  30%. When t h e  
e f fec t  of r e p a i r i n g  t h e  5 0 %  h i g h e s t  emitters 
was s p r e a d  o v e r  t h e  t o t a l  car p o p u l a t i o n ,  t h e  
e s t i m a t e d  2 %  f u e l  economy b e n e f i t  was n o t  
s i g n i f i c a n t .  (13 r e f e r e n c e s )  ( a u t h )  

Inc. ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096  $2.75 

A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  
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Purdue  u n i v e r s i t y ,  I n s t i t u t e  fo r  
I n t e r d i s c i p l i n a r y  E n g i n e e r i n g  S t u d i e s ,  
O p p o r t u n i t y  and R i s k  A n a l y s i s  Team, PW, 
P o t t e r  C e n t e r .  West L a f a v e t t e .  I N  47907 

Electric a n d  Hybr id  V e h i c l e  Resea rch ,  . Development ,  a n d  D e m o n s t r a t i o n  Act 
IPL -9 4- 41 3) B i b l i o q r a  ph p 

P r e l i m i n a r v  Reoort. 27 D. . -  
2 8  Mar 197; 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A b s t r a c t :  Over  130 p u b l i c a t i o n s  on  electric and 
A d m i n i s t r a t i o n  

electric h y b r i d  v e h i c l e s  are r e f e r e n c e d  i n  
t h i s  b i b l i o g r a p h y .  C i t a t i o n s  are i n c l u d e d  
f o r  books:  documents;  p a p e r s :  r e p o r t s :  
j o u r n a l ,  newspape r ,  a n d  magaz ine  art icles:  
and  t a s k  r e p o r t s .  T h i s  b i b l i o g r a p h y  w i l l  b e  
u p d a t e d  and  r e v i s e d  p e r i o d i c a l l y .  (BYB! 

A v a i l a b i l i t y :  R. E. Goodson, P u r d u e  U n i v e r s i t y ,  
I n s t i t u t e  f o r  I n t e r d i s c i p l i n a r y  E n g i n e e r i n g  
S t u d i e s ,  O p p o r t u n i t i e s  and R i s k  A n a l y s i s  
Team, P o t t e r  C e n t e r ,  West L a y f a y e t t e ,  I N  47907 

S c h u l t z ,  W.J.: Mies i ak ,  C.E.: Hamil ton,  A.E.: 
L a r k i n s o n .  D.E. 

C r e d i b i l i t y  0 2  D i e s t L O v e r  G a s o l i n e  F u e l  Economy 

P e r k i n s  E n g i n e s  I n c .  
C l a i m s  by Association 

Pape r  No. 760047. p r e s e n t e d  a t  t h e  Automotive 
E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroi t ,  
Michigan,  F e b r u a r y  23-27, 1976,  1 6  p. 

1976 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A b s t r a c t :  Recent economic  and  e n v i r o n m e n t a l  

d e v e l o p m e n t s ,  s u c h  a s  t h e  f o s s i l  f u e l  
s h o r t a g e ,  h a v e  improved t h e  p o t e n t i a l  f o r  t h e  
u s e  of d i e s e l  e n g i n e s  a s  t h e  power p l a n t  f o r  
small c o m m e r c i a l  v e h i c l e s  a n d  p o s s i b l y  
c e r t a i n  p a s s e n g e r  cars. Nany v a r i a b l e s  
a f fec t  f u e l  economy c o m p a r i s o n s .  Most of 
t h e s e  v a r i a b l e s  c a n  b e  associated w i t h  e i t h e r  
t h e  v e h i c l e  d e s i g n  or  o p e r a t i o n .  The 
o b j e c t i v e s  o f  t h i s  p a p e r  are  t o  relate f u e l  
economy claims w i t h  a v a r i e t y  o f  c y c l e s ,  t o  
show how some of t h e s e  claims can  b e  
j u s t i f i e d ,  and  t o  show how some o f  t h e  more 
i m p r e s s i v e  d i e s e l  o v e r  g a s o l i n e  economy 
claims r e l a t e  more t o  t h e  r e a l  world t h a n  
c o m p a r i s o n s  b a s e d  on  EPA ( E n v i r o n m e n t a l  
P r o t e c t i o n  Agency) a n d  SAE ( S o c i e t y  o f  
Au tomot ive  E n g i n e e r s )  c y c l e s .  (12 r e f e r e n c e s )  
( a u t h ,  a b s t r a c t  m o d i f i e d )  

A v a i l a b i l i t y :  s o c i e t y  of Automot ive  E n g i n e e r s ,  
Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096  92.75 

S c o t t ,  H.W. 
Enerqy--Past ,  P r e s e n t ,  a n d  F u t u r e  
Pape r  No. 760402, p r e s e n t e d  a t  t h e  Earthmoving 

I n d u s t r y  C o n f e r e n c e ,  C e n t r a l  I l l i n o i s  
S e c t i o n ,  P e o r i a ,  I l l i n o i s ,  A p r i l  26-28, 1976 ,  
8 P: 

Apr 1 9 7 6  
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  I n c .  
A b s t r a c t :  The p u r p o s e  of t h i s  p a p e r  is t o  d i s c u s s  

p r i m a r i l y  t h e  c r i t i ca l  e v e n t s  o f  t h e  p a s t  
y e a r s  t h a t  h a v e  a f f e c t e d  t h e  p e t r o l e u m  
i n d u s t r y .  By d o i n g  so, i t  shows  t h e  s t a t e  of 
a f f a i r s  now and what must b e  dcne i n  o r d e r  t o  
see t h a t  e v e r y o n e ,  p a r t i c u l a r l y  t h e  U n i t e d  
S t a t e s ,  h a s  s u f f i c i e n t  e n e r g y  for  t h e  f u t u r e .  
( a u t h )  

A v a i l a b i l i t y :  S o c i e t y  of Rutomotive E n g i n e e r s ,  
I n c .  , 400 Commonwealth DK., War renda le ,  PA 
15096  

S h e r i d a n ,  D.C.: Bush, J.J.; Kuz iak ,  W.R., Jr. 
A S t u d  o f  t h e  Ene rgy  U t i l i z a t i o n  of G a s o l i n e  a n d  

Ba : t e ry -E lec t r i c  powered S p e c i a l  P u r p o s e  
C h i c l e s  

G e n e r a l  Notors Corp., R e s e a r c h  Labs  

P a p e r  No. 760119,  p r e s e n t e d  a t  t h e  S o c i e t y  of 
Au tomot ive  E n g i n e e r s '  Au tomot ive  E n g i n e e r i n g  
C o n g r e s s  a n d  E x p o s i t i o n  h e l d  i n  Detroi t ,  
Mich igan ,  F e b r u a r y  23-27, 1976: p a p e r  
p u b l i s h e d  i n  "The A d v i s a b i l i t y  of R e g u l a t i n g  
Electr ic  V e h i c l e s  for E n e r g y  C o n s e r v a t i o n  
(PB-260667),  pp. H2U-840 

1976 
A b s t r a c t :  I n  o r d e r  t o  compare t h e  e f f i c i e n c y  of 

u t i l i z a t i o n  of t h e  E a r t h ' s  f o s s i l  e n e r g y  
r e s o u r c e s  ( p e t r o l e u m  a n d  c o a l )  by  
b a t t e r y - e l e c t r i c  a n d  g a s o l i n e  powered  
s p e c i a l - p u r p o s e  u r b a n  v e h i c l e s ,  a n  a n a l y t i c  
s t u d y  was c o n d u c t e d .  The g u i d e l i n e s  of t h i s  
s t u d y  r e s t r i c t e d  i t  t o  t h r e e  s p e c i a l - p u r p o s e  
cars t h a t  are smaller and h a v e  lower 
p e r f o r m a n c e  t h a n  c o n v e n t i o n a l  s u b c o m p a c t  cars 
a n d  a d e l i v e r y  van. The v e h i c l e  power t r a i n  
componen t s  r e p r e s e n t  d e m o n s t r a t e d  c u r r e n t  
t e c h n o l o g y .  The most i m p o r t a n t  g u i d e l i n e  of 
t h e  s t u d y  r e q u i r e d  t h e  p e r f o r m a n c e  l e v e l s  a n d  
l o a d  c a r r y i n g  c a p a c i t y  of t h e  g a s o l i n e  and 
e l e c t r i c - p o w e r e d  v e h i c l e s  t o  b e  t h e  same. 
The r e s u l t s  of t h e  s t u d y  i n d i c a t e  t h a t  a 
l e a d - a c i d  b a t t e r y  powered, two-passenge r  
s h o p p e r  v e h i c l e  w i t h  a 40 km r a n g e  consumed 
a b o u t  90% more p e t r o l e u m  p e r  k i l o m e t e r  o f  
d r i v i n g  t h a n  d o e s  its s p a r k  i g n i t i o n  e n g i n e  
powered c o u n t e r p a r t .  With coal  a s  t h e  p r ime  
s o u r c e ,  t h e y  consume a b o u t  t h e  same amount o f  
e n e r g y .  I n c r e a s e s  i n  d e s i r e d  r a n g e ,  
p e r f o r m a n c e  a n d  v e h i c l e  s i z e  beyond t h a t  of 
t h e  s h o p p e r  i n c r e a s e  t h e  e lec t r ic  v e h i c l e  
e n e r g y  c o n s u m p t i o n  w i t h  r e s p e c t  t o  t h e  
g a s o l i n e  powered v e r s i o n .  The p o s i t i o n  o f  
t h e  e lec t r ic  v e h i c l e  is improved  w i t h  r e s p e c t  
t o  t h e  g a s o l i n e  v e h i c l e  by t h e  deve lopmen t  o f  
a d v a n c e d  b a t t e r i e s ,  i n c r e a s e d  e l ec t r i c  
component  e f f i c i e n c i e s  and  an a c t u a l  electric 
v e h i c l e  mass  less t h a n  assumed d u e  t o  a 
r e d u c e d  mass compounding f a c t o r .  An a s p e c t  
r e l a t e d  t o  t h e  c o n v e n t i o n a l l y  powered v e h i c l e  
t h a t  t e n d s  t o  r e d u c e  t h e  a d v a n t a g e  o v e r  t h e  
e lec t r ic  is a p o t e n t i a l  e f f i c i e n c y  p e n a l t y  of 
t h e  s p a r k  i g n i t i o n  e n g i n e  d u e  t o  its small  
s i z e .  I n c o r p o r a t i o n  o f  t h e s e  c o n s i d e r a t i o n s  
i n t o  t h e  s t u d y  p roduce  r e s u l t s  more f a v o r a b l e  
f o r  t h e  e lec t r ic  v e r s i o n .  (17 r e f e r e n c e s )  
( a u t h ,  a b s t r a c t  mod i f i ed )  

A v a i l a b i l i t y :  NTIS for PB-260667 

Simpson,  F.B.: Swope, D.R.: L o f t h o u s e ,  J . H . :  
H e n r i k a e n ,  D.L. 

A Gu ide  f o r  t h e  C o n v e r s i o n  t o  a n d  M a i n t e n a n c e  of 
Hydroqen-Fueled,  S p a r k - I q n i t e d  E n q i n e s  

I d a h o  N a t i o n a l  E n g i n e e r i n g  L a b o r a t o r y :  B i l l i n g s  
Ene rgy  R e s e a r c h  Corp. 

R e p o r t  No. TREE-1036, 31 p. 
J a n  1977 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n ,  I d a h o  o p e r a t i o n s  O f f i c e  
A b s t r a c t :  I n  r e c e n t  y e a r s  t h e r e  h a s  b e e n  much 

r e s e a r c h  on t h e  o p e r a t i o n  of i n t e r n a l  
c o m b u s t i o n  e n g i n e s  u s i n g  hydrogen  f u e l .  Many 
d i f f e r e n t  p a t h s  h a v e  been e x p l o r e d  i n  
a t t e m p t s  t o  e l i m i n a t e  t h e  p rob lems  f o u n d  by 
e a r l y  r e s e a r c h e r s  and  d e v i s e  a w o r k a b l e  
e n g i n e  a n d  f u e l  s t o r a g e  sys t em.  I n  t h e  
1 9 3 0 ' s  t h e r e  were many e n g i n e s  p u t t i n g  o u t  
u s e f u l  work u s i n g  hydrogen ,  e i t h e r  a s  t h e  
f u e l  or as a f u e l  s u p p l e m e n t ,  i n  Germany and  
p o s s i b l y  e l s e w h e r e .  However, d u e  t o  c e r t a i n  
p r o b l e m s  a n d  c i r c u m s t a n c e s ,  i n c l u d i n g  t h e  
damage t o  German i n d u s t r y  i n  World War 11, 
h y d r o g e n  a s  a f u e l  f e l l  i n t o  d i s u s e .  T h i s  
p a p e r  i s  p r e s e n t e d  as a g u i d e  t o  o n e  a p p r o a c h  
t o  t h e  c o n v e r s i o n  of a n  i n t e r n a l  c o m b u s t i o n  
e n g i n e  to  h y d r o g e n  f u e l .  I t  i n c l u d e s  
knowledge g a i n e d  from t h e  a u t h o r s '  own 
e x p e r i e n c e s  a n d  from t h e  s t u d y  of t h e  work of 
o t h e r s .  It d i s c u s s e s  t h e  s a f e t y  a s p e c t s ,  
c o n v e r s i o n ,  o p e r a t i o n ,  a n d  m a i n t e n a n c e  of t h e  
e n g i n e .  I t  is hoped t h a t  t h i s  g u i d e  w i l l  b e  
u s e f u l  t o  t h o s e  b e g i n n i n g  work i n  t h e  f i e l d  
o f  hydrogen  e n g i n e s  a n d  t h a t  it m i g h t  s u g g e s t  
areas  for f u r t h e r  r e s e a r c h .  (16  r e f e r e n c e s )  
( a u t h )  

A v a i l a b i l i t y :  NTIS 
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S o c i e t y  of Au tomot ive  E n g i n e e r s  Inc., 400 
Commonwealth D r . ,  War renda le ,  PA 1 9 9 6  

SAE Handbook, 1977. P a r t  1. Haterials, P a r t s  
a n d  Components. P a r t  2. On-Hiqhway 
Equipment  Off-Hiqhwav Equipment  

Annual r e p o r t  i n  2 volumes,  a p p r o x i m a t e l y  2000 p. 
1977 
A b s t r a c t :  P u b l i s h e d  a n n u a l l y ,  t h i s  t e x t b o o k  of 

t h e  a u t o m o t i v e  i n d u s t r y  i n c l u d e s  890 SAE 
s t a n d a r d s ,  recommended p r a c t i c e s ,  and  
i n f o r m a t i o n  r e p o r t s .  The handbook, which 
c o n t a i n s  over 7 0  y e a r s  of s u r f a c e  v e h i c l e  
p r o d u c t  p r a c t i c e s  i n  t h e  W.S., s p e c i f i e s  
materials,  componen t s ,  ha rdware ,  s a f e t y ,  a n d  
p e r f o r m a n c e  t h r o u g h  e x p l a n a t o r y  t e x t ,  t a b l e s ,  
c h a r t s ,  a n d  e n g i n e e r i n g  drawings.  Part One 
c o v e r s  materials a n d  ha rdware  and i s  
o r g a n i z e d  i n t o  t h e s e  b r o a d  c a t e g o r i e s :  
F e r r o u s  Metals; N o n f e r r o u s  Metals; 
N o n m e t a l l i c  Materials: and Threads ,  
F a s t e n e r s ,  a n d  Common P a r t s .  P a r t  Two 
i n c l u d e s  documen t s  on  on- a n d  o f f -h ighway  
v e h i c l e s  w i t h  sect ions on: Electrical 
Equipment  a n d  L i g h t i n g ;  P o w e r p l a n t  Components 
a n d  Accessories; Emiss ions :  P a s s e n g e r  Cars, 
T r u c k s ,  Buses ,  and H o t o r c y c l e s ;  Off-Highway 
V e h i c l e s ;  a n d  H a r i n e  Equipment .  Hany o f  t h e  
r e p o r t s  i n c l u d e d  i n  t h i s  handbook are 
r e f e r e n c e d  by F e d e r a l  a n d  s t a t e  g o v e r n m e n t s  
i n  t h e i r  r e g u l a t i o n s .  (EYB) 

A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  
Inc . ,  Dept. 327, 400 Commonwealth D r . ,  
War renda le ,  PA 15096 565.00 set 

S o c i e t y  of Au tomot ive  E n g i n e e r s  Inc., 400 
Commonwealth D r . ,  War renda le ,  PA 15096 

Electric V e h i c l e  T e s t  Procedure--SAE J227a :  SAE 
Recommended P r a c t i c e  

R e p o r t  of Electric V e h i c l e  T e c h n i c a l  Committee 
a p p r o v e d  Harch  1971 a n d  l a s t  r e v i s e d  Peb. 
1977, p r i n t e d  i n  SAE Handbook 1977, P a r t  2, 
pp. 27.07-27.12 

1977 
A b s t r a c t :  I n  o r d e r  t o  allow p e r f o r m a n c e  

c h a r a c t e r i s t i c s  of electric v e h i c l e s  t o  b e  
c ros s -compared  a n  a common b a s i s ,  t h i s  SAE 
recommended p r a c t i c e  e s t a b l i s h e s  u n i f o r m  
p r o c e d u r e s  fo r  t e s t i n g  electric b a t t e r y  
powered v e h i c l e s  t h a t  can b e  d r i v e n  on  p u b l i c  
a n d  p r i v a t e  r o a d s .  The  tests d e a l  w i t h  t h e  
t o t a l  v e h i c l e  sys t em,  n o t  s u b s y s t e m s  a n d  
components .  T e s t  c o n d i t i o n s  and 
i n s t r u m e n t a t i o n  are d e s c r i b e a ,  and t h e  d a t a  
t o  be r e c o r d e d  f o r  a l l  tests are i d e n t i f i e d .  
T e s t s  c o v e r e d  b y  t h i s  documen t  are: r a n g e  a t  
s t e a d y  s p e e d ,  v e h i c l e  r a n g e  when o p e r a t e d  i n  
a s e l e c t e d  d r i v i n g  p a t t e r n ,  a c c e l e r a t i o n ,  
g r a d e a b i l i t y  l i m i t ,  g r a d e a b i l i t y  a t  s p e e d ,  
v e h i c l e  r o a d  e n e r g y  c o n s u m p t i o n ,  v e h i c l e  
e n e r g y  economy, and d e c e l e r a t i o n .  (BYB) 

S t a l b ,  R. 
T h e  I n f l u e n c e  of  A l t e r n a t i v e  E l e c t r i c a l  Enemt 

Growth Rates on I m p a c t s  of F u t u r e  Use o f  
Electric Cars i n  T h r e e  M e t r o P C l i t a n  Areas 

General R e s e a r c h  Corp., P.O. Box 3587, S a n t a  
B a r b a r a ,  CA 93105 

I n t e r n a l  Nemorandum No. IM-2047. 79 p. 
20 Aug 1976 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n  
A b s t r a c t :  T h i s  s t u d y  reassesses estinates made i n  

two p r e v i o u s  General R e s e a r c h  C o r p o r a t i o n  
s t u d i e s  of  t h e  a v a i l a b i l i t y  o f  electrical  
e n e r g y  f o r  t h e  large-scale u s e  of electric 
cars i n  t h e  Los Ange les ,  S t .  Lou i s ,  a n d  
P h i l a d e l p h i a  m e t r o p o l i t a n  areas. The s t u d y  
was made n e c e s s a r y  b e c a u s e  of r e c e n t  r a p i d  
c h a n g e s  i n  p r o j e c t e d  f u t u r e  demand for 

e l e c t r i c i t y  i n  almost a l l  areas of t h e  
c o u n t r y .  I t  was shown tha t  i n  t h e  p a s t  two 
t o  t h r e e  y e a r s  t h e r e  h a s  b e e n  a s u b s t a n t i a l  
r e d u c t i o n  i n  t h e  power company p r o j e c t i o n s  of 
t h e  r a t e  of g rowth  i n  t h e  demand f o r  
e l e c t r i c i t y  i n  a l l  t h r e e  r e g i o n s .  T h e r e  i s  
e v i d e n c e ,  however,  t h a t  t h e s e  p r o j e c t i o n s  are 
n o t  c o n s i s t e n t  wi th  e a c h  o t h e r  a n d  t h a t  
c o n s i d e r a b l e  u n c e r t a i n t y  exis ts .  T h i s  
u n c e r t a i n t y  mus t  n a t u r a l l y  b e  r e f l e c t e d  i n  
a n y  es t imates  of t h e  e n e r g y  a v a i l a b l e  for  
a u t o m o t i v e  use.  I n  t h i s  and  i n  p r e v i o u s  
s t u d i e s  t h e  e n e r g y  f o r  electric car r e c h a r g e  
i s  assumed  t o  come from t h e  l a t e - n i g h t  
11troughs81 i n  t h e  power c o m p a n i e s '  d a i l y  l o a d  
p r o f i l e s .  I t  was shown t h a t  t h e  p rob lems  
a s s o c i a t e d  w i t h  a s s u r i n g  t h a t  r e c h a r g e  o c c u r s  
o n l y  a t  o f f - p e a k  h o u r s  are s u c h  t h a t  t h e r e  
c a n  b e  no a s s u r a n c e  t h a t  t h e  l a r g e - s c a l e  u s e  
of electric cars w i l l  n o t  r e q u i r e  a n  i n c r e a s e  
i n  i n s t a l l e d  g e n e r a t i n g  c a p a c i t y .  . . . The  
effect  on p e t r o l e u m  u s a g e  i n  e a c h  area was 
d e t e r m i n e d  a s suming  t h a t  electric cars 
r e p l a c e ,  t o  v a r y i n g  d e g r e e s ,  t h e  c o n v e n t i o n a l  
i n t e r n a l - c o m b u s t i o n - e n g i n e  a u t o m o b i l e s  now i n  
u s e .  ( 8  r e f e r e n c e s )  ( a u t h ,  a b s t r a c t  m o d i f i e d )  

S t a r k ,  H.A.  (ed.)  
Ward's 1976 Automot ive  Yearbook 
Ward's Communica t ions  Inc. ,  28 West Adams, 

T h i r t y - E i g h t h  E d i t i o n ,  Ward Communicat ions,  Inc. ,  

1976 
A b s t r a c t :  Deve lopmen t s  i n  t h e  a u t o m o t i v e  i n d u s t r y  

D e t r o i t ,  B I  48226 

Detroi t ,  H I ,  360 p. 

i n  1975 a r e  t r e a t e d  i n  t h i s  annual  
p u b l i c a t i o n .  S e p a r a t e  s e c t i o n s  are  i n c l u d e d  
on  I n d u s t r y  T r e n d s ,  I m p o r t e d  V e h i c l e s ,  
Recreational V e h i c l e s ,  Materials a n d  
P r o c e s s e s ,  T i r e s ,  P r o d u c t i o n ,  R e t a i l  S a l e s ,  
Used Cars, R e g i s t r a t i o n s ,  C a n a d i a n  Repor t ,  
C a r  M a n u f a c t u r e r s ,  T ruck  M a n u f a c t u r e r s ,  a n d  
Con st ruct  i o  n/Parm Equipme n t  M a n u f a c t u r e r s .  
T h i s  Yearbook a l so  c o n t a i n s  a S u p p l i e r  
D i r e c t o r y ,  l i s t i n g  s u p p l i e r s  and some 
d i v i s i o n s  o f  a c o r p o r a t i o n  w i t h  t h e i r  
a d d r e s s e s ,  phone numbers,  officers,  and  
p r o d u c t s ;  and  a P r o d u c t  Gu ide ,  which lists 
p r o d u c t s  i n  a l p h a b e t i c a l  o r d e r  w i t h  names of 
m a n u f a c t u r e r s  below e a c h  p r o d u c t  name. An 
A d v e r t i s e r s '  I n d e x  and  an I n f o r m a t i o n ' I n d e x  
are p rov ided .  (BYB) 

A v a i l a b i l i t y :  $25.00 

S t a r k ,  H.A. (ed.) 
Ward's Au tomot ive  R e p o r t s  
Ward's Au tomot ive  R e p o r t s ,  28 W. Adams St., 

D e t r o i t ,  H I  58226 
Weekly p u b l i c a t i o n ,  a p p r o x i m a t e l y  8 p. 
Weekly 
A b s t r a c t :  N e w s  e v e n t s  i n  t h e  a u t o m o t i v e  i n d u s t r y  

a r e  r e p o r t e d  on i n  t h i s  p e r i o d i c a l .  I n c l u d e d  
i s  i n f o r m a t i o n  on  a u t o m o b i l e  i m p o r t s ,  
i n d u s t r y  o u t p u t ,  car a n d  t r u c k  sales, car  
s t o c k s ,  a u t o m o t i v e  p r o d u c t i o n ,  t h e  a u t o m o b i l e  
m a r k e t ,  etc. Labor  a n d  r e l a t e d  i n d u s t r y  news 
are a l s o  r e p o r t e d  on. Each issue c o n t a i n s  
t h e  Ward's P r o d u c t i o n  E s t i m a t e s  and  
S t a t i s t i c s ,  a t a b l e  p r o v i d i n g  week ly  a n d  
m o n t h l y  d a t a  on t h e  p r o d u c t i o n  l eve ls  of 
i n d i v i d u a l  car  models.  (BYB) 

A v a i l a b i l i t y :  S u b s c r i p t i o n  $225 p e r  y e a r ;  1976 
I n d e x ,  $35; 1977 Honth ly  C u m u l a t i v e  Index ,  650 
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S t o r m e n t ,  J . O . ;  Wood, CAD.;  M a t h i s ,  R. J. 
A S t u d y  of F u e l  Economy a n d  E m i s s i o n  R e d u c t i o n  

E e t h o d s  for  Mar ine  a n d  Locomotive Diesel 
E n q i n e s  

Southwest R e s e a r c h  Institute Dept of En iqe ana 
V e h i c l e  R e s e a r c h ,  P.O. Dfawer ?285lO, gan  
An ton io .  TX 78284 

Repor t  No. PB-246725, DOT-TSC-OST-75Ul. 

S e p  1 9 7 5  
Sponsor :  U.S. Coast Guard,  O f f i c e  o f  R e s e a r c h  a n d  

Development;  U. S. Dept.  of TranspOKtat iOn,  
O f f i c e  of t h e  S e c r e t a r y ,  o f f i c e  of t h e  
A s s i s t a n t  S e c r e t a r y  f o r  S y s t e m s  Development  
and Techno logy ,  Off ice  o f  Sys t ems  E n g i n e e r i n g  

results of t h e  f i r s t  p h a s e  of a t w o - p a r t  
program t o  i n v e s t i g a t e  me thods  of i m p r o v i n g  
f u e l  c o n s u m p t i o n  a n d  r e d u c i n g  e x h a u s t  
e m i s s i o n s  f o r  i n - s e r v i c e  d i e s e l  e n g i n e s  u s e d  
a s  p r ime  movers i n  locomotives and s e v e r a l  
classes of C o a s t  Guard v e s s e l s .  The  e n g i n e s  
a re  l a r g e ,  medium-speed u n i t s  w i th  i n d i v i d u a l  
c y l i n d e r  d i s p l a c e m e n t s  i n  excess of 150 c u b i c  
i n c h e s  and  power r a t i n g s  from 2000 to  4000 
b r a k e  ho r sepower .  The s t u d y  t h a t  i s  t h e  
s u b j e c t  of t h i s  r e p o r t  u t i l i z e s  i n f o r m a t i o n  
t h a t  was o b t a i n e d  from t h e  t e c h n i c a l  
l i t e r a t u r e  and  from i n t e r v i e w s  of  e n g i n e  
m a n u f a c t u r e r s ,  r a i l r o a d s ,  a n d  e n g i n e e r i n g  
s t a f f s  of Coas t  Guard v e s s e l s .  S e v e r a l  
met hods  were i n v e s t i g a t e d  f o r  t h e i r  p o t e n t i a l  
t o  r e d u c e  f u e l  c o n s u m p t i o n  a n d  emissions, 
w i t h i n  t h e  c o n s t r a i n t  of n a i n t a i n i n g  a d e q u a t e  
l o c o m o t i v e  a n d  v e s s e l  o p e r a t i n g  f l e x i b i l i t y  
a n d  e n g i n e  l i fe .  T h e s e  me thods  i n c l u d e d  t h e  
r e t r o f i t  e n g i n e s  w i t h  e x i s t i n g  
s t a t e - o f - t h e - a r t  componen t s  (e. g., i n j e c t o r s ,  
g o v e r n o r ,  t u r b o c h a r g e r )  of improved d e s i g n ,  
t h e  a d j u s t m e n t  of i n j e c t i o n  t i m i n g ,  a n a  
c h a n g e s  i n  e n g i n e  o p e r a t i n g  modes 
(speed-power p o i n t s ) .  The e f f e c t s  of e n g i n e  
wear a n d  m a i n t e n a n c e  on f u e l  c o n s u m p i o n  a n d  
e m i s s i o n s  were i n v e s t i g a t e d ,  a s  were t h e  
effects o f  a m b i e n t  a i r  P r o p e r t i e s  
( t e m p e r a t u r e ,  p r e s s u r e ,  h u m i d i t y ) .  The 
c o n c l u s i o n s  r e a c h e d  a t  t h e  e n d  of P h a s e  I of 
t h e  program r e s u l t e d  i n  s e v e r a l  
r ecommenda t ions  f o r  a d d i t i o n a l  i n v e s t i g a t i o n  
or e v a l u a t i o n  by  a c t u a l  t e s t i n g  i n  P h a s e  11. 
(40 references) (GRA) 

CG-D-1211-75, DOT-TSC-QSCG-75-2, 1 0 7  p. 

A b s t r a c t :  T h i s  i n t e r i m  r e p o r t  p r e s e n t s  t h e  

A v a i l a b i l i t y :  NTIS 

Tav lo r .  H.F.: Hall. H.J. 
F u t u r e -  S y n t h e t i c  Fue l s :  

Exxon R e s e a r c h  a n d  E n a i n e e r i n a  Co.. Government  

A S c i e n t i f i c  and  
T e c h n i c a l  A p p l i c a t i o n s  F o r e c a s t  

R e s e a r c h  L a b o r a t o i y ,  LindGn, N J  07036 

S e p  1 9 7 5  
Sponsor :  U.S. Dept.  of Defense, Army, Office of 

t h e  C h i e f  o f  R e s e a r c h ,  DeVelOFlent  and 
A c q u i s i t i o n  

A b s t r a c t :  T h i s  s c i e n t i f i c  a n d  t e c h n i c a l  
a p p l i c a t i o n  forecast  (STAF) r e v i e w s  t h e  b r o a d  
p rob lem of t h e  i m p a c t  on t h e  U.S. Army of t h e  
u s e  of s y n t h e t i c  f u e l s  ( d e f i n e d  as  a 
non-pe t ro l eum d e r i v e d  f u e l )  o v e r  t h e  time 
p e r i o d  of 1 9 7 5  to  2000. The S'IW is d i v i d e d  
i n t o  t h r e e  b a s i c  p a r t s .  The f i r s t  p a r t  

R e p o r t  NO. AD-AOIU 9U7, l U 8  p. 

i n v o l v e s  a forecast of wh ich  s y n t h e t i c  f u e l s  
w i l l  have a major i m p a c t  i n  t h e  time p e r i o d  
u n d e r  s t u d y .  I n  t h e  s e c o n d  p a r t  of t h e  STAF, 
t h o s e  a l t e r n a t e  f u e l s  i d e n t i f i e d  a s  t h e  most 
f e a s i b l e  s y n t h e t i c  f u e l s  i n  t h e  f u t u r e  were 
s u b j e c t e d  t o  d e t a i l e d  a n a l y s e s .  The t h i r d  
p a r t  o f  t h e  STAF c o n s i s t s  o f  t h e  
i d e n t i f i c a t i o n  of a number of a r e a s  which 
a p p e a r  t o  of fe r  p romise  f o r  f r u i t f u l  R E D i n  
t h e  s y n t h e t i c  f u e l  area. (452 references) 
( a u t h )  

A v a i l a b i l i t y :  N T I  S 

T i e r n e y ,  H.T.; Johnson ,  E.E.; C rawford ,  N.R. 
Ene rgy  C o n s e r v a t i o n :  O p t i m i z a t i o n  of t h e  

Veh ic  l e -Fue l -  R e f  i n e r v  S v s  tem 
Texaco  Inc . ,  Beacon, NY 12508  
P a p e r  No. 750673  p r e s e n t e d  a t  t h e  F u e l s  a n d  

L u b r i c a n t s  Mee t ing ,  s p o n s o r e d  by  t h e  S o c i e t y  
o f  Au tomot ive  E n g i n e e r s ,  h e l d  i n  Houston,  
T e x a s  o n  J u n e  3-5, 1975, 28 p. 

J u n  1 9 7 5  
A b s t r a c t :  S t u d i e s  o f  s e v e r a l  o p t i o n s  a v a i l a b l e  

f o r  f u t u r e  v e h i c u l a r  t r a n s p o r t a t i o n  
p o w e r p l a n t s  h a v e  s t r o n g l y  i n d i c a t e d  t h a t  it 
is n e c e s s a r y  t o  o p t i m i z e  t h e  v e h i c l e ,  i ts  
f u e l  and  t h e  r e f i n e r y  a s  a t o t a l  s y s t e m .  It 
i s  t h e  p u r p o s e  of t h i s  p a p e r  t o  r e p o r t  t h e  
r e l a t i v e  miles o f  t r a n s p o r t a t i o n  t h a t  c a n  be 
D b t a i n e d  from a b a r r e l  of c r u d e  o i l  by u s i n g  
d i f f e r e n t  t y p e s  o f  e n g i n e s  a n d  f u e l s .  T h i s  
c o n c e p t  i s  n o t  new. The e n e r g y  r e g u i r e d  t o  
m a n u f a c t u r e  f u e l s  h a s  a l w a y s  been s u p p l i e d  by 
u s i n g  p a r t  o f  t h e  e n e r g y  i n  t h e  c r u d e  o i l .  
However, t h e  i m p o r t a n c e  of  t h e  c o n c e p t  is 
compounded when one  c o n s i d e r s  t h a t  l a r g e  
q u a n t i t i e s  of g a s o l i n e  are l o s t  d u e  t o  
p r o c e s s i n g  r e q u i r e m e n t s  f o r  p r o d u c i n g  
u n l e a d e d  g a s o l i n e  o c t a n e  numbers  w h i l e  
c o n c u r r e n t l y ,  a u t o m o t i v e  e m i s s i o n  controls  
a n d  s a f e t y  r e g u l a t i o n s  i n c r e a s e  g a s o l i n e  
consumpt ion .  Both of t h e s e  effects c a u s e  a 
r e d u c e d  e f f i c i e n c y  i n  t h e  u s e  of c r u d e  o i l .  
The  o n l y  t r u e  measure of t h e  i m p a c t  o n  e n e r g y  
u s a g e  c a u s e d  by c h a n g e s  i n  r e f i n e r y  
o p e r a t i o n s  and  v e h i c u l a r  m o d i f i c a t i o n s  is t o  
r e l a t e  t h e  miles of t r a n s p o r t a t i o n  o b t a i n e d  
t o  t h e  e n e r g y  a v a i l a b l e  i n  t h e  c r u d e  o i l .  
T h i s  c o n c e p t  a c c o u n t s  f o r  b o t h  t h e  e n e r g y  
n e e d e d  fo r  f u e l  m a n u f a c t u r e  and  t h e  e n e r g y  
n e e d e d  t o  p r o p e l  t h e  v e h i c l e .  The o p t i o n s  
t h a t  h a v e  b e e n  s t u d i e d  are:  (1) u s e  of 
l e a d e d  g a s o l i n e  i n  an i n t e r n a l  c o m b u s t i o n  
e n g i n e ,  (2)  u s e  of u n l e a d e d  g a s o l i n e ,  (3) 
maximum use of d i e s e l  e n g i n e s ,  (4) maximum 
u s e  of t h e  direct  i n j e c t i o n  s t r a t i f i e d  
c h a r g e d  e n g i n e ,  and (5)  maximum u s e  of g a s  
t u r b i n e  e n g i n e s .  X t  w i l l  b e  shown t h a t  t h e  
e n g i n e - f u e l  o p t i o n  c h o s e n  w i l l  h ave  a l a r g e  
e f f e c t  on t h e  c r u d e  o i l  i m p o r t s  r e g u i r e d  
v h i c h ,  i n  t u r n ,  w i l l  h ave  a s u b s t a n t i a l  
i m p a c t  on t h e  U n i t e d  S t a t e s  d o m e s t i c  economy 
a n d  b a l a n c e  of payments.  F u r t h e r m o r e ,  t h e  
c h o i c e  of t h e  wrong o p t i o n  c o u l d  s e r i o u s l y  
restrict  t h e  nunber  of v e h i c l e s  t h a t  c o u l d  b e  
o p e r a t e d  i f  world-wide c r u d e  o i l  a v a i l a b i l i t y  
s h o u l d  become l i m i t e d  i n  s u p p l y .  (27 
r e f e r e n c e s )  ( a u t h )  
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T i e r n e v .  W. T. : Wilson. R. F. 
Adequa ie  F u t u r e  T r a n s p o r t a t i o n  Demands 

Texaco  Inc. .  Beacon. N Y  

V e  h ic le-F ue l -Re  f i n e  r y S g s t e  m 0 pti m iza t i o n  
+odap 

P a p e r  p r e s e n t e d  a t  t h e  1 9 t h  m e e t i n g  o f  t h e  
American P e t r o l e u m  I n s t i t u t e  with t h e  
Au tomot ive  I n d u s t r y ,  S o u t h f i e l d .  t l i ch igan ,  
J a n u a r y  29, 1976, 32 p. 

L u b r i c a n t s  Comm i t tee 

resources i n  t h e  U n i t e d  S t a t e s  as a s o u r c e  of 
t r a n s p o r t a t i o n  f u e l s  f o r  t h e  f u t u r e  i s  
r e v i e w e d  b r i e f l y .  T h i s  e s t a b l i s h e s  t h e  wel l  
r e c o g n i z e d  b a s i s  f o r  c o n c e r n  wi th  t h e  
v i a b i l i t y  o f  U. S. t r a n s p o r t a t i o n  s y s t e m s  i n  
t h e  f u t u r e .  It is s u g g e s t e d  t h a t  t h e  
v e h i c l e ,  its f u e l ,  a n d  t h e  r e f i n e r y  b e  
c o n s i d e r e d  as  a t o t a l  s y s t e m  which must b e  
o p t i m i z e d  i n  o r d e r  t o  p r o v i d e  f o r  t h e  most 
e f f i c i e n t  u t i l i z a t i o n  o f  o u r  c r u d e  o i l  and 
s u b s e q u e n t  s y n t h e t i c - b a s e d  f u e l s .  To p r e s e n t  
t h e  b e n e f i t s  t o  b e  d e r i v e d  f rom s u c h  s t u d i e s ,  
two series of cases a r e  p r e s e n t e d  on t h e  
b a s i s  o f  a p p l y i n g  known v e h i c l e  f u e l  economy 
e f f i c i e n c i e s  to  v a r i o u s  t r a n s p o r t a t i o n  f u e l  
p r o d u c t  s l a t e s  o b t a i n e d  f rom compute r  r u n s  
e s t a b l i s h e d  t o  s i m u l a t e  a t y p i c a l  r e f i n e r y .  
The f i r s t  series of r u n s  shows  t h e  r e l a t i v e  
f u e l  q u a n t i t i e s  a v a i l a b l e  when a g i v e n  
r e f i n e r y  is so o p e r a t e d  a s  t o  maximize t h e  
p r o d u c t i o n  o f  s p e c i f i c  f u e l s .  T h e s e  f u e l s  
a r e  l e a d e d  g a s o l i n e ,  t a k e n  a s  t h e  b a s e  c a s e :  
91 Resea rch  octane lumber  l e a d  free f u e l :  
d i e s e l  f u e l :  a n d  a b r o a d  r a n g e  d i s t i l l a t e  
p r o d u c t .  T h e s e  are t h e n  c o n s i d e r e d  f o r  u s e  
i n  g a s o l i n e ,  d i e s e l ,  s t r a t i f i e d  c h a r g e ,  and  
t u r b i n e  e n g i n e s .  The s e c o n d  s e r i e s  of r u n s  
c o n s i d e r s  t h e  more s t r i n g e n t  r e f i n i n g  
s i t u a t i o n  o f  p r o v i d i n g  a f i x e d  amount o f  
t r a n s p o r t a t i o n  a s  well as  a f i x e d  t o t a l  U.S. 
volume of c e r t a i n  i m p o r t a n t  s o - c a l l e d  
p r o t e c t e d  p r o d u c t s .  I n  v i e w  o f  t h e  known 
l i m i t s  on f u t u r e  c r u d e  o i l  reserves, t h e  
s u b s t i t u t i o n  of s y n t h e t i c  f u e l s  f r o m  s u c h  
sources a s  o i l  s h a l e ,  t a r  s a n d s ,  a n d  coal  is  
b r i e f l y  d i s c u s s e d .  The i m p a c t  of t h e  
r e l a t i v e  a v a i l a b i l i t y  o f  p e t r o l e u m  i n d u s t r y  
i n v e s t m e n t  c a p i t a l  is t h e n  b r i e f l y  r ev iewed  
since it w i l l  h a v e  an  i m p a c t  on  f u t u r e  
t r a n s p o r t a t i o n  f u e l  s u p p l y .  ( 8  r e f e r e n c e s )  
( a u t h )  

1976 
Sponsor :  American P e t r o l e u m  I n s t i t u t e ,  Fuels a n d  

A b s t r a c t :  The c r i t i c a l  s h o r t a g e  of p e t r o l e u m  

T r a n s p o r t a t i o n  A s s o c i a t i o n  of America, 1101 1 7 t h  

T r a n s p o r t a t i o n  F a c t s  and  T r e n d s  
P u b l i s h e d  a n n u a l l y ,  w i t h  q u a r t e r 1  y supp  leme n t  s, 

J u l  1976  
A b s t r a c t :  The p u r p o s e  of t h e s e  a n n u a l  b o o k l e t s  is 

S t . ,  N.W., Washington,  DC 20036 

T w e l f t h  E d i t i o n  (1975)  

t o  i l l u s t r a t e  t h e  i m p o r t a n c e  of 
t r a n s p o r t a t i o n  to t h e  U.S. a n d  t o  d i s c u s s  
t r a n s p o r t a t i o n  t r e n d s .  The reForts c o n s i s t  
o f  a c o m p i l a t i o n  of t a b l e s  a n d  g r a p h s  
p r e s e n t i n g  d a t a  on a l l  p h a s e s  of 
t r a n s p o r t a t i o n ,  i n c l u d i n g  f r e i g h t  and 
p a s s e n g e r  b i l l s  for t h e  n a t i o n ,  s h i p m e n t s  b y  
m a n u f a c t u r i n g  e s t a b l i s h m e n t s ,  i n t e r c i t y  and  
overseas t r a v e l ,  employment ,  e a r n l n g s ,  t axes ,  
i n v e s t m e n t s ,  e x p e n d i t u r e s ,  demand, and 
gove rnmen t  a g e n c i e s .  (UPG) 

U.S. C o n g r e s s ,  Washington, DC 
Electric a n d  Hybr id  V e h i c l e  Res- 

P u b l i c  Law 94-413, H . R .  8800, 1 2  p. 
17  Sep  1976 
Abstract: T h i s  law a u t h o r i z e s  a F e d e r a l  RDED 

program i n  ERDA to promote  electric v e h i c l e  
t e c h n o l o g i e s  a n d  t o  d e m o n s t r a t e  t h e  
commercial f e a s i b i l i t y  of e l e c t r i c - p o w e r e d  
v e h i c l e s .  Resea rch  and  deve lopmen t  are 
c a l l e d  for i n  r e l a t e d  areas: (1)  e n e r g y  
s t o r a g e  t e c h n o l o g i e s ,  i n c l u d i n g  b a t t e r i e s  a n d  
t h e i r  p o t e n t i a l  for c o n v e n i e n t  r e c h a r g i n g ;  
(2)  v e h i c l e  con t ro l  s y s t e m s  a n d  o v e r a l l  
d e s i g n  f o r  e n e r g y  c o n s e r v a t i o n ,  e.g., t h e  u s e  
of r e g e n e r a t i v e  b r a k i n g :  (3) u r b a n  d e s i g n  a n d  
t r a f f i c  management t o  p romote  maximum e n e r g y  
s a v i n g s  i n  t r a n s p o r t a t i o n  a n d  minimum 
t r a n s p o r t a t i o n - r e l a t e d  e n v i r o n m e n t a l  
d e g r a d a t i o n ;  a n d  (4)  v e h i c l e  d e s i g n ,  w i t h  
e m p h a s i s  o n  d u r a b i l i t y ,  l e n g t h  of lifetime, 
ease of r e p a i r ,  and i n t e r c h a n g e a b i l i t y  and 
r e p l a c e m e n t  of p a r t s .  P r o v i s i o n s  a re  
i n c l u d e d  t o  a s s u r e  t h a t  small b u s i n e s s e s  h a v e  
a n  o p p o r t u n i t y  t o  p a r t i c i p a t e  i n  t h i s  
p rogram.  G u a r a n t e e s  o f  l o a n s  a re  p r o v i d e d  t o  
e n c o u r a g e  c o m m e r c i a l  p r o d u c t i o n  of electric 
a n d  h y b r i d  v e h i c l e s .  To p romote  t h e  u s e  of 
e l e c t r i c - p o w e r e d  v e h i c l e s  by F e d e r a l  
a g e n c i e s ,  t h e s e  a g e n c i e s  are a u t h o r i z e d  t o  
p e r f o r m  a s t u d y  on t h e  f e a s i b i l i t y  of u s i n g  
e lectr ic  v e h i c l e s  a n d  t o  i n t r o d u c e  t h e s e  
v e h i c l e s  i n t o  t h e i r  f leets  as s o o n  a s  
p o s s i b l e .  Up t o  E30 m i l l i o n  are a p p r o p r i a t e d  
f o r  t h e  f i s c a l  y e a r  e n d i n g  Sep tember  30, 1977  
t o  c a r r y  o u t  t h e  p u r p o s e  o f  t h i s  A c t .  (BYE) 

_Development,  a n d  D e m o n s t r a t i o n  Act of 1976. 
P u b l i c  Law 94-413, 9 4 t h  C o n g r e s s ,  H . R .  8800 

u.S. Dept.  of Commerce; U.S. Dept. of Housing a n d  
Urban Development ,  Washington,  DC 

Annual  Housing Survey:  U n i t e d  S t a t e s  a n d  
R e s i o n s .  P a r t  A - G e n e r a l  Hous ing  
c h a r a c t  er istics 

d a t a :  C u r r e n t  Housing R e p o r t s  S e r i e s  
H-150-74A f o r  1974 d a t a ,  v.p. 

J u l  1975: Aug 1976 
A b s t r a c t :  S t a t i s t i c s  are p r e s e n t e d  on  g e n e r a l  

h o u s i n g  c h a r a c t e r i s t i c s  from t h e  Annua l  
Hous ing  S u r v e y  f o r  t h e  U.S. b y  i n s i d e  a n d  
o u t s i d e  s t a n d a r d  m e t r o p o l i t a n  s t a t i s t i c a l  
areas a n d  e a c h  of t h e  f o u r  g e o g r a p h i c a l  areas  
( N o r t h e a s t ,  Nor th  C e n t r a l ,  S o u t h ,  and  w e s t )  
Information is p r o v i d e d  o n  t h e  s i z e  a n d  
c o m p o s i t i o n  of t h e  h o u s i n g  i n v e n t o r y ,  t h e  
c h a r a c t e r i s t i c s  of its o c c u p a n t s ,  a n d  c h a n g e s  
i n  t h e  i n v e n t o r y  r e s u l t i n g  fro. new 
c o n s t r u c t i o n  and  from losses. S t a t i s t i c s  are 
b a s e d  on i n f o r m a t i o n  from a s a m p l e  o f  h o u s i n g  
u n i t s ,  c o l l e c t e d  by p e r s o n a l  i n t e r v i e w .  
C o n t a i n e d  i n  t h i s  p u b l i c a t i o n  are an 
i n t r o d u c t i o n :  a summary o f  f i n d i n g s  w i t h  t e x t  
t a b l e s ;  Append ix  A, which d e s c r i b e s  t h e  
g e o g r a p h i c  area c l a s s i f i c a t i o n s  and  p r o v i d e s  
d e f i n i t i o n s  a n d  e x p l a n a t i o n s  of t h e  s u b j e c t s  
c o v e r e d  i n  t h i s  r e p o r t :  a n d  Appendix E, u h i c h  
p r e s e n t s  i n f o r m a t i o n  on s a m p l e  d e s i g n ,  
estimation, a n d  a c c u r a c y  of t h e  d a t a .  (BYB) 

A v a i l a b i l i t y :  GPO $3.20 f o r  1973  S u r v e y ;  64.35 
f o r  1 9 7 4  S u r v e y  

C u r r e n t  Hous ing  R e p o r t s  S e r i e s  8-150-734 for 1973  
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U.S. Dept .  of Commerce. Bureau  of t h e  Census,  
H a s h i n g t o n ,  DC 

S t a t i s t i c a l  A b s t r a c t  of t h e  U n i t e d  S t a t e s ,  1975; 
1976 

A n n u a l p u b l i c a t i o n ,  N a t i o n a l  Data Book and Gu ide  
t o  S o u r c e s ,  9 6 t h  Annual  E d i t i o n ,  10% p. f o r  
1975 A h s t r a c t ;  97th Annua l  E d i t i o n ,  1049 p. 
f o r  1976 A b s t r a c t  

1975; 1976 
A b s t r a c t :  S t a t i s t i c a l  d a t a  a r e  i n c l u d e d  i n  t h e  

f ol lowi ng c a t e g o r i e s :  p o p u l a t i o n  ; v i t a  1 
s t a t i s t i c s ,  h e a l t h ,  a n d  n u t r i t i o n ;  
i m m  i g  r a t i o n  and n a t  ur a1  iz a t  i o n  ; educa  ti on ; 
law e n f o r c e m e n t ,  f e d e r a l  c o u r t s ,  a n d  p r i s o n s ;  
area, geography ,  a n d  climate: p u b l i c  l a n d s ,  
p a r k s ,  r e c r e a t i o n ,  a n d  t r a v e l ;  l a b o r  f o r c e ,  
employment ,  a n d  e a r n i n g s ;  n a t i o n a l  d e f e n s e  
and  v e t e r a n s  a f f a i r s :  s o c i a l  i n s u r a n c e  and 
welfare s e r v i c e s ;  i ncome ,  e x p e n d i t u r e s ,  a n d  
w e a l t h ;  p r i c e s ;  e l e c t i o n s ;  f e d e r a l  gove rnmen t  
f i n a n c e s  and  employment;  s t a t e  and l o c a l  
gove rnmen t  f i n a n c e s  a n d  employment;  b a n k i n g ,  
f i n a n c e ,  a n d  i n s u r a n c e :  b u s i n e s s  e n t e r p r i s e ;  
c o m m u n i c a t i o n s ;  power;  s c i e n c e ;  
t r a n s p o r t a t i o n  - l a n d :  t r a n s p o r t a t i o n  - a i r  
a n d  water; a g r i c u l t u r e ;  f o r e s t s  a n d  f o r e s t  
p r o d u c t s ;  f i s h e r i e s ;  mining a n d  m i n e r a l  
p r o d u c t s ;  c o n s t r u c t  i o n  and  ha u s i n g  ; 
m a n u f a c t u r e s ;  d i s t r i b u t  i o n  and  s e r v i c e s  ; 
f o r e i g n  commerce and  a i d ;  o u t l y i n g  a r e a s  
u n d e r  t h e  j u r i s d i c t i o n  of t h e  U n i t e d  S t a t e s ;  
c o m p a r a t i v e  i n t e r n a t i o n a l  s ta t is t ics ;  and  
m e t r o p o l i t a n  area s t a t i s t i c s .  (DCn)  

A v a i l a b i l i t y :  GPO $10.50 ( c l o t h ) ,  S t o c k  NO.  
0324-01049-6: 38.00 ( p a p e r ) ,  S t c c k  No. 
0324-01050-0 f o r  1975 E d i t i o n :  $10.50 
( c l o t h )  , S t o c k  NO. 003-024-01173-5; $8. 00 
( p a p e r ) ,  S t o c k  No. 003-024-01 174-3 f o r  1976 
E d i t i o n  

U.S. Dept .  of Commerce, Bureau  of Economic 

Survey  of C u r r e n t  B u s i n e s s  
v .p. 
Monthly 
A b s t r a c t :  Each monthly r e p o r t  p r o v i d e s  

A n a l y s i s ,  Washington,  DC 

c o m p r e h e n s i v e  c c v e r a g e  o f  b u s i n e s s  and 
e c o n o m i c  c o n d i t i o n s  i n c l u d i n g  n a t i o n a l  income 
and  b a l a n c e  of payment s t a t e m e n t s .  I n - d e p t h  
a r t ic les  on v a r i o u s  e c o n o m i c  s u b j e c t s  a r e  
a l s o  i n c l u d e d .  Heekl  y s u p p l e m e n t s  p r o v i d e  
a d v a n c e  i n f o r m a t i o n  o n  s e l e c t e d  d a t a .  (EBH) 

i n c l u d i n g  week ly  s u p p l e m e n t s  
A v a i l a b i l i t y :  GPO $48.30 a n n u a l  s u b s c r i p t i o n  

U.S. Dept .  of Commerce, Bureau  of t h e  Census,  

S e l e c t e d  Data f rom t h e  1973 a n d  1974 S u r v e y s  of 

6 2  D. 

U a s h i n g t o n ,  DC 

P u r c h a s e s  a n d  Ownersh ip  

Jul' 1976 
A b s t r a c t :  The S u r v e y s  of P u r c h a s e s  and  o w n e r s h i p  

were c o n d u c t e d  i n  t h e  f a l l  of 1973 and  1974 
a s  s u p p l e m e n t s  t o  t h e  Annual  Housing Survey.  
Data are  p r e s e n t e d  on  consumer  ownersh ip ,  
a v a i l a b i l i t y ,  a n d  p u r c h a s e s  o f  a u t o m o b i l e s  
a n d  major h o u s e h o l d  items. Socio-economic 
f a c t o r s  a f f e c t i n g  o w n e r s h i p  and  p u r c h a s e s  o f  
c a r s  a n d  a p p l i a n c e s  are  s u r v e y e d  (e.g., 
i ncome ,  a g e  o f  head of h o u s e h o l d ,  race and 
S p a n i s h  o r i g i n ,  l o c a t i o n  of r e s i d e n c e ,  and 
t e n u r e  of h o u s i n g  u n i t ) .  Data c o l l e c t e d  from 
t h e  1973 a n d  1974 S u r v e y s  of P u r c h a s e s  and 
Ownersh ip  are t o  b e  p u b l i s h e d  i n  a n  i s s u e  of 
"Consumer Buy ing  I n d i c a t o r s , "  S e r i e s  P-65 i n  
t h e  C u r r e n t  P o p u l a t i o n  R e p o r t  S e r i e s .  (BYB) 

U.S. Dept.  of Commerce, Bureau  o f  t h e  Census ,  
P o o u l a t i o n  D i v i s i o n .  Washinoton.  DC 

The DO? i r a v e l  t o  Work S u p p l e m e i t  ti t h e  Annual  

Draf t ,  v.p. 
Hous inq  S u r v e x  

NOV 1976 
Sponsor :  U.S. Dept .  of T r a n s p o r t a t i o n  
A b s t r a c t :  P r e l i m i n a r y  d a t a  from t h e  T r a v e l  t o  

Hork S u r v e y ,  p a r t  o f  t h e  Annual  Housing 
S u r v e y  as o f  1975, a re  p r e s e n t e d  i n  t h i s  
d r a f t  r e p o r t .  Twelve t a b l e s  are p rov ided :  
(1) Major node  of T r a n s p o r t a t i o n  t o  Work, f o r  
2 1  SISA'S ( s t a n d a r d  m e t r o p o l i t a n  s t a t i s t i c a l  
a r e a s )  and  S p e c i f i e d  SMSA Groups: 1975; (2) 
Change i n  Commuter Use of P u b l i c  
T r a n s p o r t a t i o n  for 21 SMSA's and S p e c i f i e d  
SNSA Groups:  1970-1975; (3) Median Time 
Taken t o  Get t o  Work by Major Mode of 
T r a n s p o r t a t i o n ,  f o r  21 SflSA's a n d  S p e c i f i e d  
SNSA Groups: 1975; (4) Median D i s t a n c e  f rom 
Hone t o  Hork by Major Mode of T r a n s p o r t a t i o n ,  
f o r  2 1  SMSA's a n d  S p e c i f i e d  SNSA Groups:  
1975; (5) Mode o f  T r a n s p o r t a t i o n  t o  Hork L a s t  
Year by C u r r e n t  node, for 2 1  SNSA's: 1975; 
(6) Mode of T r a n s p o r t a t i o n  t o  Work L a s t  Year 
by P e r c e n t  Us ing  C u r r e n t  nodes ,  fo r  2 1  
SMSA's: 1975; (7) Workers  Commuting by Truck  
a n d  O t h e r  S e l e c t e d  nodes ,  f o r  2 1  SHSA's: 
1975; (S-1) n a j o r  Mode of T r a n s p o r t a t i o n  by 
Time Taken t o  G e t  t o  York, San 
F r a n c i s c o - O a k l a n d  SHSA: 1975; (S-2)  Major 
node  of T r a n s p o r t a t i o n  by D i s t a n c e  f rom Home 
t o  Work, San F ranc i sco -Oak land  SHSA: 1975; 
(5-3) Hork T r i p s  of S p e c i f i e d  L e n g t h s  of 
Time, and  P e r c e n t  D i s t r i b u t i o n  by Node, San 
F r a n c i s c o  SMSA: 1975; (S-4) Hork T r i p s  of 
S p e c i f i e d  D i s t a n c e ,  a n d  P e r c e n t  D i s t r i b u t i o n  
by node,  San F r a n c i s c o  SISA: 1975; and  (S-5) 
Commuter niles and Commuter N i n u t e s  T r a v e l e d  
D a i l y  f rom Home t o  Work, by Major Mode of 
P r a n s p o r t a t i o n ,  San F r a n c i s c o  SnSA: 1975. 
Data i n  t h e s e  t a b l e s  are b a s e d  on  w e i g h t e d  
b u t  n o t  f u l l y  e d i t e d  d a t a  t a k e n  f rom t h e  
f i r s t  f o u r  months ( A p r i l  - J u l y  1975) o f  
i n t e r v i e w s  and  may v a r y  from f i n a l  
t a b u l a t i o n s  b a s e d  o n  t h e  e n t i r e  12 month 
sample .  F i n a l  e d i t e d  r e s u l t s  s h o u l d  b e  
a v a i l a b l e  d u r i n g  t h e  f irst  h a l f  of 1977. (BIB) 
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U.S. D e p t .  of Commerce, B u r e a u  o f  t h e  Census ,  
Washington,  DC 

C u r r e n t  P o p u l a t i o n  R e p o r t s :  P o p u l a t i o n  Estimates 
a n d  P r o j e c t i o n s .  E s t i m a t e s  of t h e  
P o p u l a t i o n  of t h e  U n i t e d  S t a t e s ,  by Age, Sex, 
and  Race: J u l y  1, 1974 t o  1976 

P-25 S e r i e s ,  No. 643, 26  p. 
J a n  1977 
A b s t r a c t :  T h i s  r e p o r t  p r e s e n t s  estimates o f  t h e  

p o p u l a t i o n  of t h e  U n i t e d  S t a t e s  by s i n g l e  
y e a r s  of age ,  SEX, a n d  race f o r  J u l y  1 ,  1974 
t o  1976 and  for A p r i l  1 ,  1970, t h e  d a t e  o f  
t h e  most r e c e n t  c e n s u s .  E s t i m a t e s  are shown 
for t h e  t o t a l  p o p u l a t i o n  i n c l u d i n g  Armed 
F o r c e s  o v e r s e a s ,  t h e  r e s i d e n t  p o p u l a t i o n ,  a n d  
t h e  c i v i l i a n  p o p u l a t i o n .  ( f rom I n t r o d u c t i o n )  

A v a i l a b i l i t y :  GPO 60.65: series s u b s c r i p t i o n  $56 
a n n u a l l y  

U.S. Dept.  of Commerce, B u r e a u  of t h e  Census ,  
Washinaton.  DC 

F u r r e n t  P o i u l a i i o n  Reports: P o p u l a t i o n  Estimates 
a n d  P r o j e c t i o n s .  E s t i m a t e s  o f  t h e  
P o p u l a t i o n  of S t a t e s ,  by  Aqe: J u l y  1 ,  1975 
and  1976 (Advance R e p o r t )  

P-25 S e r i e s .  No. 646. 6 p. 
P e b  1977 ~~ 

A b s t r a c t :  T h i s  r e p o r t  c o n t a i n s  e s t i m t e s  of t h e  
r e s i d e n t  p o p u l a t i o n  o f  S t a t e s  by b r o a d  a g e  
g r o u p s  f o r  J u l y  1 ,  1975 and  p r o v i s i o n a l  
es t imates  f o r  J u l y  1 ,  1976. The 1975 
estimates s u p e r s e d e  t h e  p r o v i s i o n a l  1975 
estimates p u b l i s h e d  i n  C u r r e n t  P o p u l a t i o n  
R e p o r t s ,  S e r i e s  P-25. No. 619. The  a g e  
g r o u p s  shown a r e :  u n d e r  5 y e a r s ,  5 t o  17 
y e a r s ,  18 t o  44 y e a r s ,  45 t o  64 y e a r s ,  and 65 
y e a r s  and  o v e r ,  p l u s  t h e  c u m u l a t i v e  a g e  
g r o u p s  14 y e a r s  o l d  a n d  o v e r ,  18 y e a r s  and 
o v e r ,  and 21 y e a r s  a n d  c v e r .  ( f rom 
i n t r o d u c t i o n )  

a n n u a l l y  
a v a i l a b i l i t y :  GPO $0.35; series s u b s c r i p t i o n  $56 

U.S. Dept .  of Commerce, Bureau  of t h e  Census ,  
Washinaton.  DC 

Nov 1976 
A b s t r a c t :  T h i s  r e p o r t  c o n t a i n s  a n n u a l  estimates 

of t h e  p o p u l a t i o n  of S t a t e s  for 1970 t o  1975 
a n d  componen t s  of p o p u l a t i o n  c h a n g e  f o r  t h e  
1970-75 p e r i o d .  Also i n c l u d e d  is a d e t a i l e d  
d e s c r i p t i o n  o f  t h e  e s t i m a t i n g  p r o c e d u r e s  used  
t o  d e v e l o p  t h e s e  estimates t o g e t h e r  w i t h  a 
d i s c u s s i o n  of t h e i r  l i m i t a t i o n s .  A 
d i s c u s s i o n  of r e c e n t  t r e n d s  i n  p o p u l a t i o n  
g r o w t h  f o r  r e g i o n s  a n d  S t a t e s  i s  p r e e n t e d .  

. S p e c i a l  e m p h a s i s  is p l a c e d  on t h e  effects o f  
t h e  d e c l i n i n g  b i r t h  r a t e  a n d  t h e  
o u t - m i g r a t i o n  from t h e  n a t i o n ' s  v e r y  l a r g e  
m e t r o p o l i t a n  a r e a s  on t h e  p o p u l a t i o n  t o t a l s  
for i n d i v i d u a l  S t a t e s .  (from i n t r o d u c t i o n )  

A v a i l a b i l i t y :  GPO 60.75; series s u b s c r i p t i o n  $56 
a n n u a l l y  

U.S. Dept .  of Commerce, Bureau  of t h e  Census,  

C u r r e n t  P o p u l a t i o n  Xepor t s :  P o p u l a t i o n  E s t i m a t e s  
Wash ing ton ,  DC 

a n d  P r o j e c t i o n s .  R e v i s e d  1975 a n d  
P r o v i s i o n a l  1976 E s t i m a t e s  of t h e  P o p u l a t i o n  
o f  S t a t e s ,  a n d  Components of Change, 1970 t o  
1976 

P - Z S X i e s ,  No. 642, 6 p. 
Dec 1976 
A b s t r a c t :  T h i s  r e p o r t  p r e s e n t s  r e v i s e d  estimates 

o f  t h e  p o p u l a t i o n  of S t a t e s  for J u l y  1, 1975 
a n d  p r o v i s i o n a l  estimates for J u l y  1 ,  1976 
f o r  t h e  r e s i d e n t  a n d  t h e  c i v i l i a n  p o p u l a t i o n .  
E s t i m a t e s  of t h e  componen t s  of p o p u l a t i o n  
c h a n g e  f o r  t h e  p e r i o d  1970 t o  1976 are shown 
for b o t h  p o p u l a t i o n s .  The 1975 estimates 
shoun  h e r e  s u p e r s e d e  p r o v i s i o n a l  1975 numbers  
p u b l i s h e d  i n  C u r r e n t  P o p u l a t i o n  R e p o r t s ,  
S e r i e s  P-25, No. 640. ( f rom i n t r o d u c t i o n )  

A v a i l a b i l i t y :  GPO 80.35; series s u b s c r i p t i o n  556 
a n n u a l l y  

U.S. Dept.  of I n t e r i o r ,  Bureau of Mines,  D i v i s i o n  

M i n e r a l  I n d u s t r y  Surveys:  Supp ly ,  Demand, and 

of P e t r o l e u m  a n d  Natura l  Gas, Washington,  DC 
20241 

S t o c k s  of' A l l  O i l s  by P.A.D. Districts and 
Imports t o  t h e  Un i t ed  S t a t e s ,  by  C o u n t q  

n o n t h l y ,  q u a r t e r l y ,  and a n n u a l  r e p o r t s ,  V.P. 
A b s t r a c t :  -Data o n - t h e  p r o d u c t i o n ,  - s u p p l y ,  demand, 

i m p o r t s ,  a n d  s t o c k s  of c r u d e  o i l ,  n a t u r a l  g a s  
l i q u i d s ,  a n d  p e t r o l e u m  p r o d u c t s  are r e p o r t e d  
i n  t h e s e  p e r i o d i c  p u b l i c a t i o n s .  T a b l e s  are  
p r o v i d e d  on: Supp ly ,  Demand, a n d  S t o c k s  of 
A l l  O i l s  by P.A.D. District: Supp ly ,  Demand, 
a n d  S t o c k s  o f  Crude  O i l ,  N a t u r a l  G a s  L i q u i d s ,  
a n d  P e t r o l e u m  P r o d u c t s  by P r o d u c t  by P.A.D. 
District; a n d  I m p o r t s  of P e t r o l e u m  P r o d u c t s  
a n d  Crude  O i l  i n t o  t h e  U.S. (BYE) 

t l . ~ .  Dept. of I n t e r i o r ,  Bureau of n i n e s ,  

Annual  U.S. Energy  Use Up i n  1976 
Bureau  o f  n i n e s  N e w s  Release, a n n u a l  r e p o r t ,  1 1  p. 
14 Mar 1977 I 

A b s t r a c t :  Ene rgy  consumpt ion  d a t a  for  1976 are  
r e p o r t e d  i n  t h i s  p u b l i c a t i o n .  T o t a l  e n e r g y  
u s e  rose 4.8% d u r i n g  1976 from 1975, 
r e v e r s i n g  t h e  two y e a r  d e c l i n e .  Household 
a n d  commercial sectors u s e d  7.3% more e n e r g y  
t h a n  i n  1975, l a r g e l y  due  t o  c o l d e r  wea the r .  
P r i m a r y  e n e r g y  consumed f o r  electric power 
g e n e r a t i o n  a l so  rose 5.6%. The 
t r a n s p o r t a t i o n  sector u s e d  4.2% more e n e r g y  
t h a n  i n  1975, w i t h  g a s o l i n e  c o n s u m p t i o n  up 
4.5%. I n c r e a s e d  t r u c k i n g  a c t i v i t y  was 
r e s p o n s i b l e  f o r  an e s t i m a t e d  7.3% rise i n  
d i s t i l l a t e  f u e l  consumpt ion .  Ene rgy  
c o n s u m p t i o n  i n  t h e  i n d u s t r i a l  sector 
i n c r e a s e d  3.3%. T a b l e s  p r o v i d e  t h e  f o l l o w i n g  
i n f o r m a t i o n :  Apparen t  Consumption of P r i m a r y  
E n e r g y  R e s o u r c e s  a n d  S e l e c t e d  R e l a t e d  
P r o d u c t s :  U.S. Consumption of Energy  
R e s o u r c e s  by najor sources a n d  Consuming 
s e c t o r s ;  Domes t i c  S u p p l y  a n d  Demand f o r  Coal; 
Doaestic Supp ly  and  Demand for  Natural  Gas; 
Domestic s u p p l y  and  Demand for  Pe t ro l eum:  
P e t r o l e u m  Consumption,  by najor P r o d u c t  a n d  
najor Consuming S e c t o r  f o r  1975 a n d  f o r  1976; 
W.S. l e t  T r a d e ,  l i n e r a l  F u e l s .  (BIB) 

Wash ing ton ,  DC 



S4-143 

U.S. Dept.  of Labor ,  Bureau of L a b o r  S t a t i s t i c s ,  
Washinston.  DC 20212 

Consumer E x p e n d i t u r e  S u r v e y  S e r i e s :  I n t e r v i e w  

ReDort series U55 
S u r v e y ,  1972 and  1973 

isis 
A b s t r a c t :  The l a t e s t  Consumer E x p e n d i t u r e  S u r v e y ,  

c o m p l e t e d  i n  J u n e  1974, c o v e r e d  t h e  c i v i l i a n  
n o n i n s t i t u t i o n a l  p o p u l a t i o n  o v e r  a p e r i o d  o f  
2 y e a r s  (1972 a n d  1973). T h i s  Survey is a 
c o m p r e h e n s i v e  s o u r c e  of d e t a i l e d  i n f o r m a t i o n  
on f a m i l y  e x p e n d i t u r e s  and i n c o u e  t h a t  c a n  be 
c l a s s i f i e d  by s o c i o - e c o n o m i c  and  d e m o g r a p h i c  
c h a r a c t e r i s t i c s  of 0.5. families (e.g., 
i ncome ,  f a m i l y  size, r e g i o n ,  a g e  of f a m i l y  
head ,  r a c e  o f  f a m i l y  head,  e d u c a t i o n  of 
f a m i l y  head,  h o u s i n g  t e n u r e ,  f a m i l y  
c o m p o s i t i o n ,  a n d  t y p e  of area). T h e  S u r v e y  
is c o m p r i s e d  of two s e p a r a t e  components :  (1) 
a d i a r y  s u r v e y  and  (2)  an i n t e r v i e w  p a n e l  
s u r v e y  i n  which families r e p o r t e d  i n f o r m a t i o n  
t o  i n t e r v i e w e r s  q u a r t e r l y  o v e r  a 15-month 
p e r i o d .  The sample  f o r  t h e  S u r v e y  i n c l u d e s  
a b o u t  10,000 families.  I n  t h e s e  I n t e r v i e w  
S u r v e y  r e p o r t s  a v e r a g e  y e a r l y  e x p e n d i t u r e s  on 
t h e s e  p u r c h a s e s  are s u r v e y e d :  f o o d ,  
a l c o h o l i c  b e v e r a g e s ,  t o b a c c o ,  hous ing ,  h o u s e  
f u r n i s h i n g  and  equ ipmen t ,  c l o t h i n g ,  
t r a  n s p o c t a t i o n  ( v e h i c l e  p u r c h a s e s ,  v e h i c l e  
f i n a n c e  c h a r g e s ,  v e h i c l e  o p e r a t i o n ,  g a s o l i n e ,  
a n d  o t h e r  t r a n s p o r t a t i o n ) ,  h e a l t h  care, 
p e r s o n a l  care, r e c r e a t i o n ,  p e r s o n a l  i n s u r a n c e  
a n d  p e n s i o n ,  a n d  g i f t s  and c o n t r i b u t i o n s .  
(BYB) 

Washington,  DC 20212 
A v a i l a b i l i t y :  Bureau  of L a b o r  S t a t i s t i c s ,  

U.S. Dept .  of L a b o r ,  Bureau of Labor  S t a t i s t i c s ,  
Washinqton.  DC 

Autumn 1976 Orban F a m i l y  Budqe t s  a n d  C o m p a r a t i v e  

Bureau of Labor  S t a t i s t i c s  U e w s .  a n n u a l  r e p o r t ,  
I n d e x e s  for S e l e c t e d  Urban Areas 

UJSDL: 77-369) 20 D. 
27 Air 1977 
A b s t r a c t :  T h i s  a n n u a l  r e p o r t  estimates t h r e e  

h y p o t h e t i c a l  a n n u a l  f a m i l y  b u d g e t s  and t h e  
c o m p a r a t i v e  i n d e x e s  t h a t  a r e  used t o  compare  
t h e  c o s t  of t h e s e  b u d g e t s  i n  39 s e l e c t e d  
u r b a n  areas. Cbanges  i n  p r i c e s  a n d  p e r s o n a l  
t a x e s  be tween  autumn 1975 and  autumn 1976 a r e  
a c c o u n t e d  f o r  i n  t h i s  upda te .  I n  autumn 1976 
t h e  O.S. a v e r a g e  cost of t h e  lower budge t  f o r  
a n  u r b a n  f a m i l y  w i t h  f o u r  members w a s  
S10,OUl:  a v e r a g e  cost  of t h e  i n t e r m e d i a t e  
b u d g e t  was $16,232: a n d  t h e  h i g h e r  budget ,  
$23,759. T a b l e s  p r o v i d e  i n f o r m a t i o n  on:  
Summary of Annua l  B u d g e t s  f o r  a Four -Pe r son  
F a m i l y  a t  T h r e e  L e v e l s  of L i v i n g ,  Orban 
U n i t e d  S t a t e s ,  Autumn 1976: P e r c e n t  Change i n  
Four -Pe r son  F a m i l y  Budge t s ,  Autumn 1975 t o  
Autumn 1976; Annual  Consumpt ion  B u d g e t s  f o r  
S e l e c t e d  Fami ly  Types ,  Urban U.S., Autumn 
1976: Annual  C o s t s  of a Lower Eudget ,  
I n t e r m e d i a t e  Budget ,  a n d  H i g h e r  Budget  for  a 
Four -Pe r son  Family:  a n d  I n d e x e s  of 
C o m p a r a t i v e  C o s t s  Based  on a Lower Budget ,  
I n t e r m e d i a t e  Budget ,  a n d  H i g h e r  Budget  f o r  a 
Four-Person Family.  (BYB) 

U.S. Dept.  of T r a n s p o r t a t i o n ,  F e d e r a l  Highway 

j i ishwav S t a t i s t i c s :  1979; 1975 
R e p o r t  No. PB-255090, a n n u a l  p u b l i c a t i o n ,  268 p. 

1976 
A b s t r a c t :  T h i s  a n n u a l  p u b l i c a t i o n  b r i n g s  t o g e t h e r  

A d m i n i s t r a t i o n ,  Washington,  DC 

f o r  1974 S t a t i s t i c s  

s e l e c t e d  s t a t i s t i c a l  t a b u l a t i o n s  r e l a t i n g  t o  
h ighway  t r a n s p o r t a t i o n  i n  t h r e e  major areas: 
1) highway u s e s - - t h e  o w n e r s h i p  a n d  o p e r a t i o n  
of motor v e h i c l e s ;  2) highway f i n a n c e - - t h e  
r e c e i p t s  a n d  e x p e n d i t u r e s  for h ighways  by 
p u b l i c  a g e n c i e s ;  a n d  3) t h e  h ighway  
p l a n t - - t h e  e x t e n t  and  c h a n g i n g  
c h a r a c t e r i s t i c s  of t h e  m i l e a g e  of p u b l i c  
h ighways ,  r o a d s ,  a n d  streets i n  t h e  Nation. 
B e g i n n i n g  i n  1975, t h i s  r e p o r t  is b e i n g  
r e l e a s e d  i n  s e v e r a l  s e c t i o n s  i n  o r d e r  t o  make 
t h e  i n f o r m a t i o n  a v a i l a b l e  ear l ier .  S e c t i o n  
One o f  t h e  1975 statist ics,  s u b t i t l e d  
" V e h i c l e s ,  Drivers, and  F u e l s , "  c o n t a i n s  d a t a  
on Hoto r  F u e l :  notor V e h i c l e s  a n d  D r i v e r  
L i c e n s i n g :  Highway Usage C h a r a c t e r i s t i c s ;  
F e d e r a l  F u e l  a n d  Au tomot ive  T a x e s ,  a n d  t h e  
Highway T r u s t  Fund: Highway F i n a n c e  
Summaries:  F e d e r a l  Highway F i n a n c e  a n d  
P rograms :  S t a t e  Highuay F i n a n c e :  L o c a l  Road 
a n d  S t r e e t  F i n a n c e ;  Roadway; and  O . S .  
T e r r i t o r i e s .  (EBH) 

050-001-00107-1 os NTIS $2.25 f o r  1974 
S t a t i s t i c s  

A v a i l a b i l i t y :  GPO $3.90, S t o c k  No. 

U.S. Dept .  of T r a n s p o r t a t i o n ,  F e d e r a l  Highway 
A d m i n i s t r a t i o n .  Hash ina ton .  DC 20590 

Depar tmen t  of T r a n s p o r t a t i o n  N e w s ,  F e d e r a l  

I r r e g u l a r l y  p u b l i s h e d  news release 
Hishw av A d m i n i s t r a t  i o n  

A b s t r a c t :  These  news releases from t h e  F e d e r a l  
Highway A d m i n i s t r a t i o n  p r o v i d e  i n f o r m a t i o n  o n  
highway t r a n s p o r t a t i o n  i n  t h e  0.5. T a b l e s  
a re  i n c l u d e d  on s u c h  s u b j e c t s  as  highway 
c o n s t r u c t i o n ,  f u e l  consumpt ion ,  motor v e h i c l e  
r e g i s t r a t i o n s ,  motor v e h i c l e  t r a v e l ,  motor 
f u e l  t a x e s ,  a n d  g a s o l i n e  sales. (BYB) 

A v a i l a b i l i t y :  F e d e r a l  Highway A d m i n i s t r a t i o n  free 



U.S. Dept.  of T r a n s p o r t a t i o n ,  Of f i ce  of t h e  

National T r a n s p o r t a t i o n  T r e n d s  a n d  Cho ices  ( to  

426 p. 
1 2  J a n  1977 
Abstract: A s  t h e  first mul t imoda l  nat ional  

S e c r e t a r y ,  Washington,  DC 

t h e  Year 20001 

t r a n s p o r t a t i o n  p l a n  d e v e l o p e d  by t h e  
Depar tmen t  o f  T r a n s p o r t a t i o n  (DOT), t h i s  
documen t  d e s c r i b e d  t h e  Depar tmen t ' s  t e n t a t i v e  
v i ew o f  t h e  f u t u r e  of t r a n s p o r t a t i o n  i n  t h e  
U.S. F o l l o w i n g  a b r i e f  h i s t o r y  of 
t r a n s p o r t a t i o n ,  P a r t  A d i s c u s s e s  t o t a l  U.S. 
t r a n s p o r t a t i o n - - p a s s e n g e r  t r a v e l  a n d  f r e i g h t  
movement--with l i t t l e  a t t e n t i o n  t o  i n d i v i d u a l  
modes of t r a n s p c r t a t i o n .  P a r t  E treats t h e  
deve lopmen t  and  use  of t h e  a u t o m o b i l e  t o d a y  
a n d  i n  t h e  f u t u r e .  I n t e r s t a t e  T r a n s p o r t a t i o n  
( P a r t  C )  c o v e r s  t r a n s m o d a l  i s s u e s  ( i s s u e s  
i n v o l v i n g  more t h a n  o n e  mode of i n t e r s t a t e  
t r a n s p o r t a t i o n )  and  e x a m i n e s  t h e s e  modes 
s e p a r a t e l y :  highways,  r a i l r o a d s ,  a v i a t i o n ,  
marine, and  p i p e l i n e s .  P a r t  D, S t a t e  and 
L o c a l  T r a n s p o r t  a t i o n ,  s t u d i e s  factors  common 
t o  b o t h  m e t r o p o l i t a n  a n d  small u r b a n  a n d  
r u r a l  t r a n s p o r t a t i o n ,  a s  well a s  t o p i c s  
u n i q u e  to e a c h  area. m e t r o p o l i t a n  and 
n o n m e t r o p o l i t a n  t r a n s p o r t a t i o n ,  a s  r e p o r t e d  
by e a c h  s t a t e ,  a r e  summarized.  
U . S . - I n t e r n a t i o n a l  T r a n s p o r t a t i o n ,  P a r t  E, 
i n c l u d e s  a d i s c u s s i o n  o f  i n t e r n a t i o n a l  
a v i a t i o n  a n d  i n t e r n a t i o n a l  mar ine  
t r a n s p o r t a t i o n .  The f i n a l  p a r t  c o n t a i n s  
t h e s e  c h a p t e r s :  A l t e r n a t i v e  T r a n s p o r t a t i o n  
F u t u r e s  a n d  C o n t i n g e n c i e s ,  T e c h n o l o g i c a l  
P o s s i b i l i t i e s ,  and The  F u t u r e  o f  t h e  P l a n n i n g  
E f f o r t .  A s e p a r a t e  mapping a p p e n d i x  is 
p r o v i d e d  w i t h  maps on m a j o r  t r a n s p o r t a t i o n  
modes i n  t h e  U.S. T h i s  document  d o e s  n o t  
c o n s t i t u t e  an o f f i c i a l  p o s i t i o n  of the 
e x e c u t i v e  b r a n c h  of t h e  F e d e r a l  government ,  
b u t  h a s  b e e n  d e v e l o p e d  by DOT a s  a s t e p  i n  
t h e  t r a n s p o r t a t i o n  p l a n n i n g  p r o c e s s .  (BYB)  

050-000-001 24-5 
A v a i l a b i l i t y :  GPO 68.50, S t o c k  No. 

U.S. Dept.  of T r a n s p o r t a t i o n ,  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n ,  Off ice  of A v i a t i o n  P o l i c y ,  
A v i a t i o n  F o r e c a s t  Branch ,  Washington,  DC 
20591 

B r i e f i n q  C o n f e r e n c e  

December 2, 1976,  a t  Res ton ,  V I ,  2 8 3  p. 

A d m i n i s t r a t i o n  F o r e c a s t  Confe re l l ce  was 
a t t e n d e d  by a p p r o x i m a t e l y  250 p e o p l e  f rom 
v a r i o u s  s e g m e n t s  of t h e  a v i a t i o n  community. 
T h i s  r e p o r t  o f  t h e  p r o c e e d i n g s  i n c l u l e s  a l l  
t h e  formal p r e s e n t a t i o n s  a n d  some 
r e p r e s e n t a t i v e  q u e s t i o n s  a n d  answers .  T h i s  
C o n f e r e n c e ,  l i k e  t h e  p r e v i o u s  one, was h e l d  
for t h e  p r i m a r y  p u r p o s e  of (1)  r e e m p h a s i z i n g  
t h e  i m p o r t a n c e  o f  a c c u r a t e  d a t a  a n d  a v i a t i o n  
a c t i v i t y  forecasts f o r  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  (FAA) p l a n n i n g  and b u d g e t a r y  
p u r p o s e s ,  a n d  (2 )  s t i m u l a t i n g  t h e  i n t e r c h a n g e  
of i d e a s  be tween  FAA a n d  t h e  a v i a t i o n  
community,  p a r t i c u l a r l y  be tween  t h e  
"forecasters" a n d  t h e  "forecast users." (from 
Foreword)  

A v i a t i o n  F o r e c a s t s .  FY 1977 - 1988,  SUmmarV and 

Repor t  No. FAA-AVP-77-16, C o n f e r e n c e  h e l d  on 

2 Dec 1976 
A b s t r a c t :  The s e c o n d  a n n u a l  F e d e r a l  A v i a t i o n  

U.S. Dept.  of T r a n s p o r t a t i o n ,  N a t i o n a l  Highway 
T r a f f i c  A d m i n i s t r a t i o n ,  O f f i c e  of Automot ive  
F u e l  Economy, Washington,  DC 

Data and  A n a l y s i s  for 1981-198U P a s s e n q e r  
Au tomobi l e  F u e l  Economv S t a n d a r d s  

v.p. 
28  Feb  1977 
A b s t r a c t :  The Data and  A n a l y s i s  f o r  1981-1984 

P a s s e n g e r  Au tomobi l e  F u e l  Economy S t a n d a r d s  
a r e  p r e s e n t e d  i n  s e p a r a t e  s u p p o r t  documents ,  
a s  follows: Summary R e p o r t :  Document 1 - 
Automobi l e  Demand and  Marke t ing :  Document 2 - 
Automot ive  Des ign  Technology:  Document 3 - 
Automobi l e  n a n u f a c t u r i n g  P r o c e s s e s  a n d  Costs; 
a n d  Document 4 - F i n a n c i a l  A n a l y s i s  of t h e  
U. S. Automotive N a n u f a c t u r e r s .  The p r i m a r y  
p u r p o s e  of t h e s e  s u p p o r t  d o c u m e n t s  i s  t o  
p r o v i d e  a s u b s t a n t i v e  d a t a  b a s e ,  p l u s  
a n a l y s e s  a n d  judgmen t s  r e l evan t  t o  t h e  
e s t a b l i s h m e n t  of a v e r a g e  f u e l  economy 
s t a n d a r d s  f o r  model y e a r s  1981  t h r o u g h  1984, 
a s  mandated i n  S e c t i o n  502 of t h e  notor 
V e h i c l e  a n d  C o s t  S a v i n g s  Act, as  amended. A s  
r e q u i r e d  t h e r e i n ,  and  a s  d i s c u s s e d  i n  t h e  
Notice of P roposed  Rulemaking (NPRM) - Docket  
No. FE 76-1 - Uotice 3 i s s u e d  on F e b r u a r y  17, 
1977  (42FR 10321) ,  t h e s e  documen t s  d i s c u s s  
t h e  f o l l o w i n g  f ac to r s  i n  d e t e r m i n i n g  maximum 
f e a s i b l e  f u e l  economy levels for e a c h  y e a r  i n  
q u e s t i o n :  t e c h n o l o g i c a l  f e a s i b i l i t y ;  
e c o n o m i c  p r a c t i c a b i l i t y :  t h e  e f f e c t  of o t h e r  
F e d e r a l  motor v e h i c l e  s t a n d a r d s  on  f u e l  
economy: a n d  t h e  need  of t h e  na t ion  t o  
c o n s e r v e  e n e r g y .  ... The i n f o r m a t i o n  and 
a n a l y s e s  c o n t a i a e d  i;l t h e  summary r e p o r t  a n d  
s u p p o r t i n g  documents ,  e s p e c i a l l y  t h e  
u n c e r t a i n t i e s  r e l a t e d  t o  d e s i g n  c h a n g e s ,  a re  
p r e l i m i n a r y  a n d  s u b j e c t  t o  r e e v a l u a t i o n s  
b a s e d  on f u r t h e r  a s s e s s m e n t  by  t h e  a u t o m o t i v e  
i n d u s t r y  a n d  o t h e r  i n t e r e s t e d  p a r t i e s .  (from 
P r e f a c e )  

A v a i l a b i l i t y :  L i m i t e d  s u p p l y  

U.S. Genera l  Accoun t ing  O f f i c e ,  Wash ing ton ,  DC 
2 0 548 

P o t e n t i a l  for Us ing  Electric V e h i c l e s  o n  F e d e r a l  
r n s t a l l a t i o n s .  R e p o r t  of t h e  Comptroller 
G e n e r a l  of t h e  U n i t e d  S t a t e s  

R e D o r t  No. LCD-76-206. 17 D. 
3 bar 1976  
A b s t r a c t :  Nany h igh -pe r fo rmance  c o n v e n t i o n a l  

v e h i c l e s  are b e i n g  used b y  F e d e r a l  a g e n c i e s  
f o r  t a s k s  which c o u l d  be h a n d l e d  by lower 
p e r f o r m a n c e  v e h i c l e s  t h a t  offer a d v a n t a g e s  of 
r e d u c e d  costs ,  e n e r g y  consumpt ion ,  and  a i r  
p o l l u t i o n .  T h i s  r e p o r t  c o m p a r e s  t h e  
p e r f o r m a n c e ,  cost ,  e n e r g y  u s e ,  a n d  
e n v i r o n m e n t a l  p o l l u t i o n  c h a r a c t e r i s t i c s  of 
electric v e h i c l e s  w i t h  c o n v e n t i o n a l  v e h i c l e s .  
( a u t h )  
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U.S. G e n e r a l  Accoun t ing  O f f i c e ,  Washington,  DC 
Fomments on t h e  A d m i n i s t r a t i o n ' s  ProDoseQ 

R e p o r t  NO. RED-76-82, 34 p. 
19 Mar 1976 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A b s t r a c t :  P r o p o s a l s  p r o v i d i n g  f o r  F e d e r a l  

Svn thetic F u e l s  Conme r c i a l i  za t i o n  P r o w  am 

A d m i n i s t r a t i o n  

ass is tance t o  a i d  i n d u s t r y  i n  c o n s t r u c t i n g  
a n d  o p e r a t i n g  s y n t h e t i c  f u e l  ccmmercial 
d e m o n s t r a t i o n  f a c i l i t i e s  are e v a l u a t e d  i n  
t h i s  r e p o r t ,  p a r t i c u l a r l y  p r o p o s a l s  which 
would p r o v i d e  l o a n  g u a r a n t e e s .  E R D A  had  
p l a n n e d  s t u d i e s  t o  be c o m p l e t e d  by J u l y  1976 
which f o c u s e d  on: u n d e r t a k i n g  s t r a t e g y  and 
p o l i c y  a n a l y s e s  n e c e s s a r y  f o r  program 
i m p l e m e n t a t i o n ;  i n i t i a t i n g  l o n g  l e a d - t i m e  
a c t i v i t i e s  r e l a t e d  to  program i m p l e m e n t a t i o n  
(e. g., e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t s  and  
p rogram r e g u l a t i o n s ) :  a n d  i n f o r m i n g  t h e  
p u b l i c ,  C o n g r e s s ,  s t a t e s ,  a n d  o t h e r s  a b o u t  
t h e  p r o p o s e d  program. It is s u g g e s t e d  t h a t  
C o n g r e s s  wait u n t i l  t h e s e  s t u d i e s  a r e  
co q p l e  t ed b e f o r e  e n a c t i n g  l e g i s  la t i on 
a u t h o r  i z i  ng a c om me rc i a  1 demons t r  a t i o n  
program. C o n g r e s s  s h o u l d ,  p e r h a p s ,  r e q u i r e  
E R D A  t o  d e l i n e a t e  and  j u s t i f y  t h e  s c o p e  and 
magn i tude  of F e d e r a l  ass is tance needed  t o  
c a r r y  o u t  t h e  program, and  j u s t i f y  t h e  t y p e  
a n d  number of p l a n t s  t o  b e  c o n s t r u c t e d .  
Government  a i d  f o r  s t i m u l a t i n g  
c o m m e r c i a l i z a t i o n  of s y n t h e t i c  fuel 
t e c h n o l o g i e s  c o u l d  a l s o  b e  c o n s i d e r e d  w i t h i n  
t h e  b r o a d e r  s c o p e  of t h e  p r o p o s e d  Energy  
I n d e p e n d e n c e  A u t h o r i t y .  (BYB) 

U.S. T r a v e l  Data C e n t e r ,  1100 C o n n e c t i c u t  Ave. 
N U .  Washinqton.  DC 20036 

1975 N a t i o n a l  T r a v e l  Survey:  
Annual r e p o r t ,  131 F. 
1976 

F u l l  Year R e p o r t  

A b s t r a c t :  T r a v e l  a c t i v i t y  o f  0. S. r e s i d e n t s  
d u r i n g  1975 is summarized i n  t h i s  s e c o n d  
a n n u a l  r e p o r t .  I n  o r d e r  t o  i n d i c a t e  c h a n g e s  
i n  t r a v e l  b e h a v i o r  over time, t h e  1975 and 
1974 N a t i o n a l  T r a v e l  S u r v e y s  a t t e m p t e d  t o  
d u p l i c a t e  t h e  1972 S u r v e y  by t h e  Bureau o f  
Census.  A q u o t a  s a m p l e  of o v e r  3,000 
h o u s e h o l d s  was used f o r  t h e  1975 Survey.  The 
volume o f  t r a v e l  grew s u b s t a n t i a l l y  i n  1975 
w i t h  p e r s o n - t r i p s  number ing  o v e r  660 m i l l i o n ,  
o r  124 a b o v e  t h e  1974 l e v e l  a n d  4 4 %  a b o v e  t h e  
1972 l e v e l .  P e r s o n - m i l e s  t r a v e l e d  rose 16% 
o v e r  t h e  1974 l e v e l  a n d  p e r s o n - n i g h t s  away 
from home rose 14%. The a v e r a g e  t r i p  
d i s t a n c e  l e n g t h e n e d  w h i l e  a v e r a g e  t r a v e l  
p a r t y  s i z e  a n d  t r i p  d u r a t i o n  d e c l i n e d .  T h i s  
r e p o r t  i n c l u d e s  d a t a  on o v e r n i g h t  
a c c o m o d a t i o n s ,  a u t o / t  r u c k  t r a v e l ,  a i r  t r a v e l ,  
t r a v e l  t o  v i s i t  f r i e n d s  or r e l a t i v e s ,  o t h e r  
p l e a s u r e  t r a v e l ,  b u s i n e s s  t r a v e l ,  weekend 
t r a v e l ,  v a c a t i o n  t rave l ,  r e g i o n a l  t r a v e l  
p a t t e r n s ,  s e c o n d a r y  means of t r a n s p o r t a t i o n ,  
t r a v e l  a g e n t  usage,  l e n g t h  of s t a y  a t  
d e s t i n a t i o n ,  a n d  f r e q u e n c y  of d i n i n g  out .  
The user of t h e  1975 d a t a  i n  t h i s  r e p o r t  is 
c a u t i o n e d  " t o  c o n s i d e r  t h e  r e s u l t s  as 
i n d i c a t o r s  of g e n e r a l  o r d e r s  of magni tude  
r a t h e r  t h a n  Precise r e p r e s e n t a t i o n s  of fact." 

Onnewehr. L.E.: Minck. R.W.: Owens. C. 
A p p l i c a t i o n  of. t h e  Po& Sod ium-Su l fu r  B a t t e r y  i n  

Ford  notor  Co., E n g i n e e r i n g  a n d  R e s e a r c h  S t a f f ,  
E l e c t r i c  V e h i c l e s  

De t ro i t ,  MI 
P a p e r  No. 770382, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  and  
E x p o s i t i o n ,  Cob0 H a l l ,  Detroit ,  Michigan,  
F e b r u a r y  28 - n a r c h  4, 1977, 12 p. 

1977 
Sponsor :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s  
A b s t r a c t :  The F o r d  s o d i u m - s u l f u r  b a t t e r y  is 

e v a l u a t e d  for a p p l i c a t i o n s  i n  electric 
v e h i c l e s .  The  r e q u i r e d  power a n d  e n e r g y  
r a t i n g s  of a b a t t e r y  t o  a c h i e v e  a c c e p t a b l e  
p e r f o r m a n c e  a n d  d r i v i n g  r a n g e  for  a s p e c i f i c  
commuter- type v e h i c l e  are  c a l c u l a t e d  a n d  
d i s c u s s e d .  The r e l a t i v e  merits of t h e  u s e  of 
m e c h a n i c a l  t r a n s m i s s i o n s  a n d  r e g e n e r a t i v e  
b r a k i n g  i n  electric v e h i c l e s  are e x p l o r e d .  
Volumes a n d  w e i g h t s  of several b a t t e r y  
p a c k a g e s  b a s e d  upon rea l i s t ic  NaS ce l l  
d e s i g n s  a re  c a l c u l a t e d ,  a n d  t h e  t h e r m a l  
management p rob lems  of t h e s e  h i g h - t e m p e r a t u r e  
b a t t e r y  p a c k a g e s  d u r i n g  t h e  v a r y i n g  power 
levels  r e q u i r e d  i n  v e h i c u l a r  a p p l i c a t i o n s  are  
d i s c u s s e d .  (14 references) ( a u t h )  

Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 $2.75 

A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Wager, €I. (ed.! 
P l a t t ' s  O i l  P r i c e  Handbook and  O i l m a n a c  
HcGraw-Hill P u b l i c a t i o n s  Co., 1221 Avenue of t h e  

Americas, N e w  York, NP 10020 
Annual  P u b l i c a t i o n ,  M c G r a w - H i l l ,  I n c . ,  

a p p r o x i m a t e l y  185 p. 
A nnua 1 
A b s t r a c t :  S t a t i s t i c a l  d a t a  on p e t r o l e u m  sales a n d  

p r i c e s  a n d  on h a p p e n i n g s  t h a t  a f f e c t  
p e t r o l e u m  a n d  r e l a t e d  m a r k e t s  a r e  c o n t a i n e d  
i n  t h e s e  a n n u a l  Handbooks. I n f o r m a t i o n  is 
o r g a n i z e d  i n t o  t h e s e  sections: P r o d u c t s  
P r i c e s  i n  U n i t e d  S t a t e s  (motor g a s o l i n e ,  
l i q u e f i e d  p e t r o l e u m  g a s ,  d i s t i l l a t e s  a n d  
r e s i d u a l  f u e l  o i l s ,  a n d  l u b e s ) :  0.s.  
S t a t i s t i c s ,  i n c l u d i n g  r e t a i l  g a s o l i n e  p r i c e s  
i n  55 cit ies,  O.S. Bureau of L a b o r  S t a t i s t i c s  
w h o l e s a l e  p r i c e  i n d e x ,  a n d  t h e  I n d e p e n d e n t  
P e t r o l e u m  A s s o c i a t i o n  of America's a v e r a g e  
u h o l e s a l e  p r i c e s :  Crude  O i l  P r i c e s  fo r  O.S. 
a n d  Canada,  H i d d l e  East, Africa,  A r g e n t i n a ,  
a n d  V e n e z u e l a :  and  wor ld  P r o d u c t s  P r i c e s  
( O t h e r  t h a n  U n i t e d  S t a t e s )  -'AFMR 
( A u s s e n h a n d e l s v e r b a n d  Fur R i n e r a l o l  E.V.) 
Barge  Q u o t a t i o n s :  European Bulk Prices and  
A v e r a g e s ,  C a r g o  P r i c e s ,  T a n k e r  Rates, a n d  
Average  F r e i g h t  Rate Assessments .  I n  
a d d i t i o n  to a s u b j e c t  i n d e x  two o t h e r  i n d e x e s  
a r e  i n c l u d e d :  R e f i n e r y  and  T e r m i n a l  P r i c e s  
I n d e x ,  which i n d i c a t e s  p a g e s  on which p r i c e s  
a re  shown f o r  p r i n c i p a l  p r o d u c t s  i n  s p e c i f i c  
c i t i e s  or r e g i o n s  o f  t h e  0. S. : a n d  C r u d e  o i l  
P r i c e s  I n d e x  (O.S. and o t h e r ) .  (B!B) 

52nd  (1975 P r i c e s )  E d i t i o n s  
A v a i l a b i l i t y :  $75.00 f o r  5 1 s t  (1974 P r i c e s )  a n d  

(BY 
A v a i l a b i l i t y :  $20.0 0 
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Wooller. R. L. : Simons. H. H. Uard's Communica t ions  Inc . ,  28 W. Adams S t . ,  
Detroit, H I  58226 

Ward's Engine U p d a t e  
B iweek ly  p u b l i c a t i o n ,  a p p r o x i m a t e l y  8 p. 
B iweek ly  
A b s t r a c t :  T h i s  p e r i c d i c a l  p r o v i d e s  news on  e n g i n e  

r e s e a r c h  a n d  deve lopmen t ,  p a r t i c u l a r l y  w i t h  
r e s p e c t  t o  r e c i p r o c a t i n g ,  Wankel, d i e s e l ,  
t u r b i n e ,  S t i r l i n g ,  a n d  steam e n g i n e s  a n d  
electric v e h i c l e s .  I n  a d d i t i o n  t o  news 
b r i e f s  d e s c r i b i n g  i n d i v i d u a l  a u t o m o b i l e  
c o m p a n i e s '  R E D p r o g r e s s ,  t h e  Update  r e p o r t s  
on  r e l a t e d  gove rnmen t  a c t i v i t i e s ,  e w i s s i o n s  
s t a n d a r d s ,  f u e l  economy, a u t o m o t i v e  f u e l s  
( i n c l u d i n g  a l t e r n a t i v e  f u e l s )  and f u e l  
a d d i t i v e s ,  i n d u s t r y  h a p p e n i n g s ,  a n d  e n g i n e  
components .  (BYE) 

A v a i l a b i l i t y :  Ward 's  Communica t ions  Inc. ,  2 8  U. 
Adam St., Detroit ,  HI 58226 $136.00 p e r  y e a r  

Wilson,  R.F.: T i e r n e y ,  W. T. 
F u t u r e  T r a n s p o r t a t i o n  F u e l s  - O p t i m i z a t i o n  o f  t h e  

Texaco Inc. ,  Beacon,  NY 
P r e s e n t e d  a t  t h e  4 1 s t  n i d y e a r  H e e t i n g  of t h e  

American P e t r o l e u m  I n s t i t u t e  R e f i n i n g  
Depar tmen t ,  C e n t u r y  P l a z a  Hotel, Los A n g e l e s ,  
Hay 10-13, 1976, 20 p. 

p a t t e r n s  a r e  rev iewed  a n d  t h e  a v a i l a b i l i t y  of 
e n e r g y  r e s o u r c e s  t o  meet demands i n  t h e  free 
w o r l d  is p r o j e c t e d .  A t  c u r r e n t  p e t r o l e u m  
i n d u s t r y  c a p i t a l  i n v e s t m e n t  l e v e l s ,  i t  is 
shown t h a t  f u t u r e  d o m e s t i c  c r u d e  o i l  
p r o d u c t i o n  w i l l  n o t  b e  s u f f i c i e n t  t o  
s i g n i f i c a n t l y  r e d u c e  t h e  l e v e l  of p e t r o l e u m  
i m p o r t s .  S y n t h e t i c  f u e l s  from s u c h  s o u r c e s  
a s  o i l  s h a l e ,  t a r  s a n d s  a n d  c o a l  a re  a l s o  
c o n s i d e r e d  as  r e p l a c e m e n t s  for impor t ed  
p e t r o l e u m .  It is s u g g e s t e d  t h a t  c o n s e r v a t i o n  
c o u p l e d  w i t h  i n c e n t i v e s  fo r  new p e t r o l e u m  a n d  
a l t e r n a t e  r e s o u r c e  d e v e l o p m e n t  c a n  
s u b s t a n t i a l l y  r e d u c e  t h e  U n i t e d  S t a t e s  
d e p e n d e n c e  o n  i m p o r t e d  petroleum. S i n c e  
t r a n s p o r t a t i o n  f u e l s  a c c o u n t  f o r  a l a r g e  
p o r t i o n  of l i q u i d  f u e l s  c o n s u m p t i o n ,  i t  is  
shown t h a t  t h e  v e h i c l e ,  its f u e l ,  and t h e  
r e f i n e r y  (VFR) must b e  o p t i m i z e d  a s  a t o t a l  
s y s t e m  i n  o r d e r  t o  p r o v i d e  f o r  t h e  nost 
e f f i c i e n t  u t i l i z a t i o n  o f  o u r  c r u d e  o i l  and 
s u b s e q u e n t  s y n t h e t i c - b a s e d  f u e l s .  To p r e s e n t  
t h e  b e n e f i t s  t o  be d e r i v e d  frcm o p t i m i z i n g  
t h e  VPR s y s t e m ,  a series of cases is 
p r e s e n t e d  o n  t h e  basis c f  a p p l y i n g  known 
v e h i c l e  f u e l  economy e f f i c i e n c i e s  t o  v a r i o u s  
t r a n s p o r t a t i o n  f u e l  p r o d u c t  s l a t e s  o b t a i n e d  
from c o m p u t e r  r u n s  made t o  s i m u l a t e  a n  
a v e r a g e  O.S. r e f i n e r y .  These  r u n s  show t h e  
r e l a t i v e  f u e l  q u a n t i t i e s  a v a i l a b l e  when a 
g i v e n  r e f i n e r y  is o p e r a t e d  t o  p r o v i d e  a f i x e d  
volume of non-au tomot ive  p e t r o l e u m  p r o d u c t s  
and  a f i x e d  amount  of t r a n s p o r t a t i o n  miles 
when u s i n g  g a s o l i n e ,  d i e s e l ,  b r o a d  r a n g e  
f u e l ,  and  f u t u r e  c o a c e p t  e n g i n e s .  It i s  
c o n c l u d e d  t h a t  s y s t e m  o p t i m i z a t i o n s  s i m i l a r  
t o  t h e  VFR s y s t e m  s t u d y  must  be more b r o a d l y  
a p p l i e d  be tween  t h e  v a r i o u s  e n e r g y  s o u r c e s  
and  f i n a l  u s e  d e v i c e s  t c  improve  c o n s e r v a t i o n  
i n  t h e  entire s p e c t r u m  of e n e r g y  u t i l i z a t i o n .  
(14 r e f e r e n c e s )  ( a u t h )  

L St.  N U ,  Washington,  DC 20037 615.00 for 
e n t i r e  p r o c e e d i n g s  

V e  h i c l e - F u e l -  R e  f i n e r r  S vstem 

1976 
A b s t r a c t :  C u r r e n t  e n e r g y  demand a n d  s u p p l y  

A v a i l a b i l i t y :  American P e t r o l e u m  Institute, 2101 

Hydrogen S t o r a g e  i n  Vehicles--An O p e r a t i o n a l  
Compar i son  of A l t e r n a t i v e  P r o t o t f p e s  

B i l l i n a s  E n e r a v  R e s e a r c h  COrD.. Provo.  UT 84601 ~~~ 

Paper  io .  760530. p r e s e n t e d  a t - t h e  F u e l s  a n d  
L u b r i c a n t s  Hee t ing ,  S t .  L o u i s ,  H i s s o u r i ,  J u n e  
7-10, 1976, 9 p. 

1976 
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  
A b s t r a c t :  P e r f o r m a n c e  a n d  o p e r a t i o n a l  

c h a r a c t e r i s t i c s  of s e v e r a l  p r o t o t y p e  
c o n t a i n e r s  f o r  s t o r i n g  hydrogen  are 
d e s c r i b e d .  
metal h y d r i d e  c o n t a i n e r s  of similar d e s i g n  
b u t  d i f f e r e n t  s ize  h a v e  b e e n  used  i n  
a u t o m o t i v e  s e r v i c e .  Hydrogen release rates 
were c o n t r o l l e d  t o  match w i t h  e n g i n e  demand. 
A l l  p r o t o t y p e s  were a b l e  t o  s u s t a i n  a s t e a d y  
s t a t e  f l o w  ra te  s u f f i c i e n t  fo r  v e h i c l e  
o p e r a t i o n  a t  no rma l  c r u i s e  speed.  I n  o r d e r  
t o  i l l u s t r a t e  t h e  p r i n c i p l e  of h y d r i d e  
o p e r a t i o n ,  a p r e s s u r e - - t e  m p e r a t u r e  h i s t o r y  
f o r  r e c h a r g e  of a small  p o r t a b l e  h y d r i d e  t a n k  
is g i v e n  a l o n g  w i t h  s e v e r a l  d i s c h a r g e  c u r v e s  
w i t h  a n d  w i t h o u t  h e a t i n g .  ( a u t h )  

Inc . ,  400 Commonwealth Dr ive ,  U a r r e n d a l e ,  PA 
150Y6 $2.75 

A c r y o g e n i c  v e s s e l  a n d  t h r e e  

A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  
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SUPPLEMENT IV 

SELECTED BIBLIOGRAPHY WITHOUT ABSTRACTS 

The entries are alphabetical by personal author or by corporate 
author if there is no personal author 

AVAILABILITY OF REPORTS 

GPO For sale by the Superintendent of Documents 
Government Printing Office 
Washington, D.C. 20402 
(Prices subject to change) 

NTIS For sale by the National Technical Information Service 
U.S. Department of Commerce 
Springfield, Virginia 22161 

NTIS has adopted a single price schedule for its printed reports. The new 
price schedule, effective January 1, 1977, covers reports now in the 
collection and those yet to be acquired. A few reports will continue to be 
specially priced. The exceptions are publications of Special Technology 
Groups and organizations for which NTIS acts as a sales agent and must 
honor that organization's price schedule. 

Page-Count Price Schedule 

North American 
Pages Continent Only 
1-25 
26-50 
51-75 
76-100 
101-125 
126-150 
15 1-17 5 
176-200 
201-225 
226- 250 
251-275 
276-300 

$3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.75 
7.50 
7.75 
8.00 
9.00 
9.25 

North American 
Pages Continent Only 
301-325 
326-350 
351-375 
376-400 
401-425 
426-450 
451-475 
476-500 
501-525 
5 2 6-5 5 0 
551-57 5 
576-600* 

$9.75 
10.00 
10.50 
10.75 
11.00 
11.75 
12.00 
12.50 
12.75 
13.00 
13.50 
13.75 

Other addressees add $2.50 to North American Continent price. 
*For reports of 601 to 1000 pages, add $2.50 for each additional 100- 
page increment; for reports of more than 1000 pages, add $4.50 for each 
additional 100-page increment. Prices subject t o  change. 

If no availability is listed, inquire from the source issuing the document. 
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A f f l e c k ,  W.S.: Harrow, G.A.: n i l l s ,  W.D. 
C o n v e r t i n g  a S a a l l  C a r  t o  LNG: What Are t h e  

S h e l l  R e s e a r c h  Ltd. ,  U n i t e d  Kingdom 
P a p e r  No. 760376, p r e s e n t e d  a t  t h e  Automotive 

E n g i n e e r i n g  C o n g r e s s  and  E x p o s i t i o n ,  Detroit,  
Michigan,  F e b r u a r y  23-27, 1976, 15 p. 

Feb 1976 
Sponsor:  S o c i e t y  o f  Au tomot ive  E n g i n e e r s  Inc.  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

Inc. ,  400 Commonwealth D r . ,  War renda le ,  PA 
15096 

P r o b l e m s  a n d  What Can It Do f o r  Economy and 
E m i s s i o n s ?  

Ahmed, S.R.: Hucho, W.-H. 

the Aid of a P a n e l  Nethod 
D e u t s c h e  Por schungsund  V e r s u c h s a n s t a l t  f u r  

Luf t -und  Raumfahrt :  Volkswagenwerk AG 
Pape r  No. 770390, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  c o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hall, Detroit ,  n i c h i g a n ,  
F e b r u a r y  28 - March 4 ,  1977, 24 p. 

Th e C a l c u l a t i o n  of t h e  Flow F i e l d  P a s t  a Van w i t h  

1977 
Sponsor  : S o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth Dr ive ,  Warrendale ,  PA 
15096 $2.75 

Alden, J.T. 
The  S e l f - s u p p o r t i n g  T i r e :  

V e h i c l e  n o b i l i t y  
B P L o d r i c h  Co. 

A N e w  C o n c e p t  i n  

P a p e r  No. 770349, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  
Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hall, Detroit ,  Michigan,  
F e b r u a r y  28 - March 4, 1977, 8 p- 

1977 
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

Inc . ,  UOO Commonwealth D r i v e ,  War renda le ,  PA 
15096 $2.75 

American P u b l i c  T r a n s i t  A s s o c i a t i o n ,  S u i t e  1200, 
1100 17th S t .  N U .  Washinaton.  DC 20036 

- - L  ~ 

C o n f e r e n c e  h e l d  F e b r u a r y  19-20. 1976, 
A r l i n g t o n ,  VA. 131 p. 

T r a n s p o r t a t i o n  i l d m i n i s t r a t i o n  

May 1976 
Sponsor :  U.S. Dept.  of T r a n s p o r t a t i o n ,  Urban Mass 

A v a i l a b i l i t y :  NTIS 

Anderson,  D.L. ; H i a t t ,  D. B. 
The T r a n s p o r t a t i o n  of Energy  Commodit ies ,  1972 - 

1985 - Volumes I a n d  I1 
U.S. Dept.  of T r a n s p o r t a t i o n ,  T r a n s p o r t a t i o n  

S y s t e m s  C e n t e r ,  K e n d a l l  S q u a r e ,  Cambridge, MA 
02142 

Draft r e p o r t ,  R e p o r t  No. SS-212-02-08 f o r  V O l U n e  
I ,  v.P.; R e p o r t  NO. SS-212-U2-09 f o r  Volume 

17 Peb  1916 
11, v;p. 

Anonymous 
D e s i g n i n g  a n  All-Electric T a x i  
Au tomot ive  E n g i n e e r i n g ,  8 4 ( 3 ) ,  pp. 46-47, 70; 

ar t ic le  b a s e d  o n  SAE P a p e r  760124 '#A 
P u r D o s e - B u i l t  Taxi." p r e s e n t e d  a t  t h e  S o c i e t y  
o f  - i u t o m o t i v e  E n g i h e e k  Au tomot ive  
E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroi t ,  
Feb. 23-27, 1976 

nar 1976 

Bowden, M.K.; Swee t ,  H.S.; Waters, M.H. 
Des ign  of S h o r t  Haul Aircraft fo r  F u e l  

f o n s e r v a t i o n  
Lockheed G e o r g i a  Co.; National A e r o n a u t i c s  and 

S p a c e  A d m i n i s t r a t i o n ,  A m e s  R e s e a r c h  C e n t e r  
P a p e r  No. 750567, p r e s e n t e d  a t  t h e  A i r  

T r a n s p o r t a t i o n  Meet ing,  A a r t f o r d ,  
C o n n e c t i c u t ,  May 6-8, 1975, 16 p. 

1975 
S p o n s o r :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

Inc. ,  UOO Commonwealth D r . ,  War renda le ,  PA 
15096 $2.75 

B r a i n a r d ,  J . ;  D a v i t i a n ,  H.; Goett le ,  R., I V ;  

A P e r s p e c t i v e  o n  t h e  Ene rgy  F u t u r e  of t h e  

Brookhaven N a t i o n a l  L a b o r a t o r y ,  National C e n t e r  
f o r  A n a l y s i s  of Energy Systems,  P o l i c y  
A n a l y s i s  D i v i s i o n ,  Opton, N Y  11973 

Palmedo,  P.P. 

R e p o r t  No. BNL 50550, 220 p. 
J b n  1976 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n ,  D i v i s i o n  of B i o m e d i c a l  and 
E n v i r o n m e n t a l  R e s e a r c h  

A v a i l a b i l i t y :  NTIS 

Brookhaven N a t i o n a l  L a b o r a t o r y ,  Upton, N Y  11973 
B a l a n c e d  Program Plan:  A n a l y s i s  f o r  Biomedical 

a n d  E n v i r o n m e n t a l  Resea rch .  Volume 7. 
C o n s e r v a t i o n  a n d  Energy E f f i c i e n c y  

Report NO. ERDA-l16(Vol. 7 ) .  et. I and  11, 
~ BNL-21823, 209 p. 

J U l  1975 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A v a i l a b i l i t y :  NTIS 

A d m i n i s t r a t i o n ,  D i v i s i o n  of B i o m e d i c a l  and 
Env i ronmen t  a1 Hesearc h 

Burn. R.S.: Walker. G. 
E x p l b r a t o r y  S t u d y  of tJe_-Rainbow V a r i a n t  S t i r l i n g  

U n i v e r s i t y  o f  C a l g a r y ,  Dept.  of n e c h a n i c a l  
C y c l e  E n g i n e  

E n a i n e e r i n a .  Calqar?. A l b e r t a ,  Canada  - -  
Paper  No. 769262 p r e i e n t e d  i n  t h e  " E l e v e n t h  

I n t e r s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L i n e ,  Nevada, on Sep tember  12-17, 
1976) , pp. 1519-1524 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of Chemica l  

E n g i n e e r s ,  345 E a s t  47 St., N e w  York, N I  
100 17 690.00 f o r  e n t i r e  p r o c e e d i n g s  
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Compton, W.D. 
Energy  C o n v e r s i o n  a n d  S t o r a g e  T e c h n o l o g y  - The 

Sodium-Sul fur  Batter 
F o r d  Motor Co. ,  S c i e n t i  i c  R e s e a r c h  S t a f f ,  

Dearborn ,  n I  
I n  Energy ,  Envi ronment ,  P r o d u c t i v i t y ,  p r o c e e d i n g s  

of t h e  F i r s t  Symposium o n  R A N N :  R e s e a r c h  
A p p l i e d  t o  N a t i o n a l  Needs ,  Washington ,  DC, 
November 18-20. 1973. NSF 74-19, p. 25-30 

1974, May 
Sponsor :  N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  R I l N N  Program 
A v a i l a b i l i t y :  GPO, S t o c k  No. 3800-00177 (53.40 

f o r  entire p r o c e e d i n g s )  

Dark, H.E. 
Auto E n g i n e s  of Tomorrow: 

I n d i a n a  u n i v e r s i t y  P r e s s ,  Bloomington ,  IN,  ISBN 

1975 

Power A l t e r n a t i v e s f o f  
c a t s  t o  come 

0-253-10490-4, 180 p. 

A v a i l a b i l i t y :  I n d i a n a  U n i v e r s i t y  P r e s s  88.95 

Desai, S.A. 
Yater T r a n s p o r t  a t i o n  R e q u i r e m e n t s  f o r  C o a l  

I n p u t  O u t p u t  Computer  S e r v i c e s  Inc . ,  689 Concord  

F i n a l  R e p o r t ,  R e p o r t  No. DOT-TSC-OST-76-33, 76 p. 
Dec 1976 
Sponsor:  U.S. Dept .  of T r a n s p o r t a t i o n ,  Office o f  

g o v e m e n t  i n  t h e  1 9 8 0 ' s  

Ave., Cambr idge ,  MA 02138 

t h e  S e c r e t a r y ,  Cffice of t h e  A s s i s t a n t  
s e c r e t a r y  f o r  P o l i c y ,  P l a n s  a n d  I n t e r n a t i o n a l  
Affairs, O f f i c e  of T r a n s p o r t a t i o n  Energy  
P o l i c y :  U . S .  Dept. of T r a n s p o r t a t i o n ,  
T r a n s p o r t a t i o n  S y s t e m s  C e n t e r ,  Research  
D i v i s i o n  

A v a i l a b i l i t y :  NTIS 

D o w g i a l l o ,  E.J., Jr.;  S n e l l i n g s ,  I . R . ;  B l a k e ,  W . H .  
B a t t e r y  Powered J e e p  a n d  Van P e r f o r m a n c e  
%.S. Dept .  of D e f e n s e ,  Army n o b i l i t y  Equipment  

R e s e a r c h  a n d  Development  Command, 
E l e c t r o c h e m i c a l  D i v i s i o n  

P a p e r  No. 770387, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  
A u t o m o t i v e  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hal l ,  Detroit ,  Michigan ,  
F e b r u a r y  28 - March 4 ,  1977, 12 p. 

1977 
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Inc. ,  GOO Commonwealth Drive, Warrendale, P A  
15096 $2.75 

F e d e r a l  E n e r g y  A d m i n i s t r a t i o n ,  O f f i c e  of E n e r g y  
C o n s e r v a t i o n  a n d  Envi ronment .  P o l i c y ,  Program 
Development ,  a n d  Envi ronment ,  Washington,  DC 
20461 

C a r p o o l  I n c e n t i v e s :  A n a l y s i s  of T r a n s p o r t a t i o n  

Repo:t No. PEI/D-76/*1. v.p. 
J u n  1976 
A v a i l a b i l i t y :  GPO $2.70, S t o c k  No. 

nd  Energy  I m p a c t s  

041-018-001 24-7 

F e d e r a l  E n e r g y  A d m i n i s t r a t i o n ,  Off ice  of Energy  
C o n s e r v a t i o n  a n d  Envi ronment ,  Washington ,  DC 
20461 

Ex e r i e n c e  

44, 173 p. 

C a r p o o l  I n c e n t i v e s :  E v a l u a t i o n  of O p e r a t i o n a l  

Repor&/D-76/076, C o n s e r v a t i o n  P a p e r  No. 

Mar 1976 
A v a i l a b i l i t y :  GPO $2.40, S t o c k  No. 

0 4 1-0 1 8 -0 0 1 22 - 1 

P e l s ,  H.F. 
Suburb- to-Suburb  I n t e r c i t y  T r a v e l :  Energy,  Time 

P r i n c e t o n  U n i v e r s i t y ,  Dept. of C i v i l  E n g i n e e r i n g ,  
a n d  Dollar E x p e n d i t u r e s  

C e n t e r  f o r  E n v i r o n m e n t a l  S t u d i e s  a n d  
T r a n s p o r t a t i o n  Program, P r i n c e t o n .  N J  

66 p. 
R e p o r t  No. N76-29064, NASA CR 137911, 76-TR-10, 

J u n  1976 
Sponsor :  N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e  

A v a i l a b i l i t y :  NTIS 
A d m i n i s t r a t i o n ,  ARES R e s e a r c h  C e n t e r  

F l o r y ,  J . E . ;  P e a r c e ,  M.A.; H u n t e r ,  P. J.; Mosman, 
N . J .  

E f f e c t  o f  N a t i o n a l  T r a n s p o r t a t i o n / E n e r g y  P o l i c y  

U n i v e r s i t y  of C a l i f o r n i a ,  D a v i s ,  CA 95616 
o n  R e g i o n a l  T r a n s p o r t a t i o n  Phenomena 

S i m u l a t i o n ,  2 6 ( 4 ) ,  pp. 105-110 
Apr 1976 
Sponsor :  N a t i o n a l  S c i e n c e  F o u n d a t i o n  

F r a n k ,  A. A . ;  Beachley ,  N . H . ;  Hausenbauer ,  T.C.; 
T i n q ,  P. 

The F u e i  E f f i c i e n c y  P o t e n t i a l  of a F l y u h e e l  

U n i v e r s i t v  of Wisconsin-Madison.  Ma i s o n .  W I  
H y b r i d  V e h i c l e  for Urban D r i v i n  

P a p e r  No. -769005 p r e s e n t e d  i n  the s l E l e v e i t h  
I n t e r s o c i e t y  Energy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381), 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  T a h o e  Hotel, 
S t a t e  L i n e ,  Nevada, on  S e p t e m b e r  12-17, 

-1976), pp. 17-24 
1976 
Sponsor :  U. 5. Dept. of T r a n s p o r t a t i o n  
A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  

E n g i n e e r s ,  345 East 47 St., N e w  York, N Y  
10017 $90.00 for e n t i r e  p r o c e e d i n g s  

G a i n e s ,  L .H. ;  F r a n c i s ,  R.U.; Newman, G. H. ; Rao, 
B. n. L. 

Based  o n  L i t h i u m  a n d  T i t a n i u m  D i s u l f i d e  
g m b i e n t  T e m p e r a t u r e  Electric V e h i c l e  Batteries 

Exxon R e s e a r c h  a n d  E n g i n e e r i n g  C o . ,  Linden ,  N J  
07036 

P a p e r  No. 769071 p r e s e n t e d  i n  t h e  " E l e v e n t h  
I n t e r s o c i e t y  Energy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-638 1) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  T a h o e  Hotel, 
S t a t e  L i n e ,  Nevada, on September  12-17, 
1976) .  pp. U18-423 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  

E n g i n e e r s ,  345 E a s t  47 St. ,  N e w  York, N Y  
10017 $90.00 for e n t i r e  p r o c e e d i n g s  
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Henein.  N.A. Gay, E.C.; S t e u n e n b e r g ,  R.K.; Battles, J.E.: 
C a i r n s ,  E.J. 

The Development  of L i t h i u m / S u l f u r  Ce l l s  f o r  
A p p l i c a t i o n  t o  Electric Automobi l e s  

Argonne N a t i o n a l  L a b o r a t o r y ,  Chemica l  E n g i n e e r i n g  
D i v i s i o n ,  Argonne,  I L  

P a p e r  739033 p r e s e n t e d  a t  8 t h  I n t e r s o c i e t y  Energy 
C o n v e r s i o n  E n g i n e e r i n g  C o n f e r e n c e  h e l d  a t  
U n i v e r s i t y  of P e n n s y l v a n i a ,  P h i l a d e l p h i a ,  PA, 
Rug. 13-17, 1973, p. 96-103 o f  P r o c e e d i n g s ,  
13 r e f e r e n c e s  

1973 
Sponsor:  Nat iona l  S c i e n c e  F o u n d a t i o n  
A v a i l a b i l i t y :  American I n s t i t u t e  o f  A e r o n a u t i c s  

and  A s t r o n a u t i c s ,  O r d e r  Dept., 1290 Avenue of 
t h e  Americas, N e w  York,  N Y  10019 (f60.00 f o r  
e n t i r e  p r o c e e d i n g s )  

Gibson,  H.J .  
One Hundred Years of  t h e  Ot to -Cyc le  Eng ine  
E t h y l  Corp. Research L a b o r a t o r i e s ,  D e t r o i f .  I1 
Paper  No.-760001, R e p o r t  NO. SP-405, p a p e r  

p r e s e n t e d  a t  t h e  Automotive E n g i n e e r i n g  
C o n g r e s s  and  E x p o s i t i o n ,  D e t r o i t ,  R i c h i g a n ,  
F e b r u a r y  23-27, 1976, 16 p. 

Peb  1976 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  I n c .  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

Inc. ,  400 Commonwealth Dr . ,  War renda le ,  PA 
15096 $2.60 

Graumlich.  A. J. : Kern. C. V. 
B a t t e r y  Powered . S  ma 1 1 . O f f  -H i g h u a y  V e h i c l e s  
ELTRA Corp.,  P r e s t o l i t e  E l e c t r i c a l  n i v i s i o n  
P a p e r  No. 740730, pp. 2650-2670 
1974 
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth Dr . ,  War renda le ,  PA 
15096 82.75 

The Diese l  as a n  A l t e r n a t i v e  Au tomobi l e  Eng ine  
Wayne S t a t e  U n i v e r s i t y  
Pape r  No. 750931, p r e s e n t e d  a t  t h e  Au tomobi l e  

E n g i n e e r i n g  nee t i n g  , Detroit, Michigan,  
O c t o b e r  13-17, 1975, 15 p. 

1975 
Sponsor:  S o c i e t y  of Automot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  

I n c . ,  400 Commonwealth Dr., Warrenda le ,  PA 
15096 82.75 

Honda. S.: S u a i t a n i .  n . :  Yumoto. I.: Kauakatsu.  S. 
C l e a n - T r a n s p o ; t a t i o n  f o r  N e w  Towns DAIHATSU 

D a i h a t s u  n o t o r  Co., Ltd. ,  J a p a n  
Paue r  No. 770385. o r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

. 
Electric V e h i c l e s  i n  t h e  Senboku Area 

- _  
Automot ive  E n g i n e e r i n g  C o n g r e s s  and  
E x p o s i t i o n ,  Cobo Hall, Detroit, Michigan,  
F e b r u a r y  28 - Harch 4, 1977, 16 p. 

1977 
Sponsor :  S o c i e t y  of Automot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 52.75 

Houseman, J.: C e r i n i ,  D.J. 
Onboard Hydrogen G e n e r a t i o n  f o r  Au tomobi l e s  
C a l i f o r n i a  I n s t i t u t e  of Techno logy ,  J e t  

P r o p u l s i o n  L a b o r a t o r y ,  P a s a d e n a ,  CA 
Pape r  No. 769001 p r e s e n t e d  i n  t h e  " E l e v e n t h  

Inter  s o c i e t y  Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381), 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L ine ,  Nevada, on  Sep tember  12-17, 
1976), pp. 6-16 

1976 
Sponsor :  N a t i o n a l  A e r o n a u t i c s  and  S p a c e  

A v a i l a b i l i t y :  American I n s t i t  U t e  of Chemica l  
Ad la i n  is  tr a t  i o n  

E n g i n e e r s ,  345 47 St., New Pork,  N Y  10017 
590.00 for  e n t i r e  p r o c e e d i n g s  

Hafer, P.R.; D i c k e r ,  A., Jr.; Yoder ,  H.D. 
The E l e c t r i c  l u l t i s t o p  F l e e t  D e l i v e r y  

B a t t r o n i c  Truck Corp. : Bo ye!town Auto Body Works Some F u t u r e  T r e n d s  i n  Aero Eng ine  D e s i g n  fo r  
P a p e r  No. 750075, p r e s e n t e d  a t  t h e  Automotive S u b s o n i c  T r a n s p o r t  A i r c r a f t  

E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroi t ,  Ro l l s -Royce  Ltd., Derby, Eng land  
H i c h i g a n ,  F e b r u a r y  24-28, 1975, 20 p. J o u r n a l  o f  E n g i n e e r i n g  for Pouer ,  98(2), pp. 

1975 281-289; p a p e r  p r e s e n t e d  a t  t h e  Gas T u r b i n e  
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  C o n f e r e n c e ,  Houston,  TX, n a r c h  2-6, 1975, of 
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  t h e  American S o c i e t y  of n e c h a n i c a l  E n g i n e e r s  

V e h i c l e - - F a c t  o r  F a n t a s  J a c k s o n ,  A. J. B. 

Inc. ,  400 Comaonweal th  Dr.,  War renda le ,  PA Apr 1976 
15096 $2.75 

Hard inq ,  G. G. 
Des ign -o f  E lec t r ic  Commercial V e h i c l e s  for 

L u c a s  Batteries Ltd. ,  E n a l a n d  
P r o d u c t i o n  

Pape r  No. 770388, presented a t  t h e  I n t e r n a t i  1 
- Automot ive  E n g i n e e r i n g  c o n g r e s s  a n d  

E x p o s i t i o n ,  Cob0 Hall, Detroi t ,  Michigan,  
F e b r u a r y  28 - Harch  4, 1977, 12 p. 

1977 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Inc. ,  400 Comaonweal th  Dr ive ,  War renda le ,  PA 
15096 52.75 

J e r a b e k ,  E.C. 
Load L e v e l i n g  w i t h  Electric V e h i c l e s  i n  t h e  Urban 

Env i ronmen t  
G e n e r a l  Electr ic  R e s e a r c h  and Development  C e n t e r ,  

P.O. Box 8, S c h e n e c t a d y ,  N Y  12301 
P a p e r  NJ. 769065 p r e s e n t e d  i n  t h e  " E l e v e n t h  

I n t e r  s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L i n e ,  Nevada, on  Sep tember  12-17, 
1976), pp. 382-389 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  

E n g i n e e r s ,  345 E a s t  47 St., Neu York, N Y  
10017 590.00 f o r  entire p r o c e e d i n g s  

, 
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Jchnson .  P I . :  Graver .  C.: Kubv. C. l a r k s .  C.: N ieoo th .  G. 
Impac t  i f  F i t u r e  Use 0 f . E l e c t ; i c  Cars  i n  t h e  

G e n e r a l  R e s e a r c h  Corp., P.O. Box 3587, S a n t a  
H o n o l u l u  Area 

B a r b a r a .  CA 93105 
I n t e r n a l  f l e k r a n d u m  No. Ifl-2050. 167 p. 
Aug 1976 
Sponsor :  Ene rgy  R e s e a r c h  a n d  Development  

A d m i n i s t r a t i o n  

K a s s e k e r t ,  D. W. ; I s e n b e r g ,  A.O.: Brown, J.T. 
High Power D e n s i t y  B i p o l a r  Lead-Acid B a t t e r y  f o r  

E l e c t r i c  V e h i c l e  P r o p u l s i o n  
W e s t i n g h o u s e  E l e c t r i c  Corp.,  R e s e a r c h  G 

Development  C e n t e r ,  P i t t s b u r g h ,  PA 15235 
P a p e r  No. 769070 p r e s e n t e d  i n  t h e  "E leven th  

I n t e r s o c i e t y  Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s * *  (EN-638 1) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe H o t e l ,  
S t a t e  L ine ,  Nevada, o n  Sep tember  12-17, 
1976). pp. 411-417 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of Chemica l  

E n g i n e e r s ,  345 P a s t  47 St. ,  N e w  York, N Y  
10017 $90.00 f o r  e n t i r e  p r o c e e d i n g s  

Kraus.  J .H . :  K raus ,  C.E.: GreS, fl.E. 
A C o n t i n u o u s l y  V a r i a b l e  T r a n s m i s s i o n  f o r  

E x c e l e r m a t i c  I n c .  
Au tomot ive  F u e l  Economy 

~. 
p a p e r  No. 75ii80, 12 p. 
1975 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth D r . ,  War renda le ,  PA 
15096 92.75 

L i d d l e ,  S.G. 
Emiss ions  from Hybr id  V e h i c l e s  
G e n e r a l  Notors R e s e a r c h  L a b o r a t o r i e s ,  Warren, M I  

48090 
P a p e r  739115 p r e s e n t e d  a t  8 t h  I n t e r s o c i e t y  Energy 

C o n v e r s i o n  E n g i n e e r i n g  C o n f e r e n c e  h e l d  a t  
U n i v e r s i t y  of P e n n s y l v a n i a ,  P h i l a d e l p h i a ,  PA, 
Aug. 13-17, 1973, p. 235-242 of  P r o c e e d i n g s ,  
9 r e f e r e n c e s  

1973 
A v a i l a b i l i t y :  American I n s t i t u t e  o f  A e r o n a u t i c s  

a n d  A s t r o n a u t i c s ,  O r d e r  Dept., 1290 Avenue of 
t h e  Americas, N e w  York,  N Y  10019 ($60.00 for 
e n t i r e  p r o c e e d i n g s )  

flao. K.U.: Hwang, G.J.  
Development  of E l e c t r i c  V e h i c l e s  i n  Taiwan 
N a t i o n a l  T s i n g  Hua O n i v e r s i t y ,  Hsinchu,  Taiwan,  

P a p e r  No. 769059 p r e s e n t e d  i n  t h e  "E leven th  
R. 0. C. 

I n t e r s o c i e t y  Ene rgy  c o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s '  (EN-638 1) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L i n e ,  Nevada, o n  Sep tember  12-17, 
1976). pp. 357-362 

1976 
Sponsor :  Taiwan Power Co. 
A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  

E n g i n e e r s ,  345 E a s t  47 St., N e w  York, N Y  
100 17 690.00 f o r  entire p r o c e e d i n g s  

C a r  D e s i g n  fo r 'Eco iom7 a n d  E m i s s i o n s  
E e n e r a l  flotors Corp., E n g i n e e r i n g  S t a f f  
P a p e r  No. 750954, r e p r i n t e d  J u l y  1976 from 1975 

SAE T r a n s a c t i o n s ,  Vol. 84, Sec. 4, pp. 
2696-2709 

Jul 1976 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
L v a i l a b i l i t y :  S o c i e t y  of h u t o m o t i w  E n g i n e e r s ,  

Inc . ,  400 Commonwealth D r . ,  War renda le ,  PA 
15096 52.75 

f lascy,  A. C. ; Williams, L.J. 
k i r  T r a n s p o r t  a t  i o n  Energy  Con s u m p t i  on : 

Y e s t e r d a y ,  Today, and  Tomorrow 
N a t i o n a l m i n i s t r a t i o n ,  

NASA Ames R e s e a r c h  C e n t e r ,  Noffet t  F i e l d ,  CA 
A I A A  P a p e r  No. 75-319, p r e s e n t e d  a t  t h e  American 

I n s t i t u t e  o f  A e r o n a u t i c s  and  A s t r o n a u t i c s  
E l e v e n t h  Annual  Meet ing a n d  T e c h n i c a l  
D i s p l a y ,  Washington,  DC, F e b r u a r y  24-26, 
1975, 8 p. 

1975 

f l eh l ,  R,H.  
Ene rgy  C o n s i d e r a t i o n s  f o r  E l e c t r i c  Ra i lway  S y s t e m s  
T r a n s p o r t a t i o n  a n d  D i s t r i b u t i o n  Associates Inc. ,  

600 N. J a c k s p n  S t . ,  f l ed i a ,  PA 19063 
T r a n s p o r t a t i o n  R e s e a r c h ,  8 (4/5), pp. 465-469 
O c t  1974 

f l i c h e l s .  A. P. J. 
The P h i i i p s  S t i r l i n g  Engine:  
E f f i c i e , n c y  a s  a F u n c t i o n  o f  O p e r a t i n g  

P h i l i p s  L a b o r a t o r i e s ,  Briarcliff 'Nanor,  N Y  
P a p e r  No. 769258 p r e s e n t e d  i n  t h e  " E l e v e n t h  

A S t u d y  of its 

T e m p e r a t u r e s  a n d  Working F l u i d s  

I n t e r s o c i e t v  Enerav C o n v e r s i o n  E n a i n e e r i n q  
C o n f e r e n c e  k o c e e i i n g s w  (EN-638 1) ; 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L i n e ,  Nevada, on Sep tember  12-17, 
1976), pp. 1506-1510 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of C h e m i c a l  

E n g i n e e r s ,  345 E a s t  47 St., N e w  York, N Y  
10017 $90.00 f o r  en t i re  p r o c e e d i n g s  

Naaano. T.: Maeaawa. 0.: Kamad.9. K.: Okazaki .  I. 
Actua 1- O p e r a t  i n s  E x p e r i e n c e  of  Lead- Acid 

Bat ter ies  for Electric f l i l k  D e l i v e r y  Cars  
J a p a n  S t o r a g e  B a t t e r y  Co., Ltd., J apan  
PaDer No. 770386. o r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E i g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Ball, Detroit, Ll ichigan,  
P e b r u a r y  28 - f larch 4, 1977. 8 p. 

1977 
SDonsor:  S o c i e t v  of Automot ive  E n a i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automoti  ;e E n g i n e e r s ,  

Inc . ,  400 Commonwealth D r i v e ,  War renda le ,  PA 
15096 $2.75 
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Oswald,  L.J.: Dolby ,  L A .  
A T e c h n i q u e  f o r  Measur ing  I n t e r i o r  Wind Rush 

Noise a t  t h e  C l a y  Model S t a g e  of V e h i c l e  

G e n e : w o t o r s  co rp .  
P a p e r  NO. 770394, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Automotive E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hall ,  D e t r o i t ,  Michigan,  
F e b r u a r y  28 - March 4 ,  1977, 12 p. 

1977 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Inc., 400 Commonwealth Dr ive ,  Warrendale ,  PA 
15096 $2.75 

P e d r o s o ,  R. I. 
The S t i r l i n g  Eng ine  - E n g i n e e r i n q  C o n s i d e r a t i o n s  

i n  V i e w  of  F u t u r e  Needs 
F l o r i d a  I n t e r n a t i o n a l  U n i v e r s i t y ,  Miami. FL 
P a p e r  No. 769257 p r e s e n t e d  i n  t h e  "E leven th  

I n t e r s o c i e t y  Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-638 1) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L i n e ,  Nevada, o n  Sep tember  12-17, 
1 9 7 6 ) ,  pp. 1498-1505 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of Che'mical 

E n g i n e e r s ,  345 East 4 7  St., N e w  York, N Y  
10017 $90.00 for e n t i r e  p r o c e e d i n g s  

P o c o b e l l o ,  M. : Armstrong,  D. 
The Copper  E l e c t r i c  Town C a r  
l r i a d  S e r v i c e s  Inc.  
Pape r  No. 760071, p r e s e n t e d  a t  t h e  Automotive 

E n g i n e e r i n g  C o n g r e s s  and  E x p o s i t i o n ,  Detroit, 
Michigan,  F e b r u a r y  23-27, 1976, 12 p-: a l so  
p r e s e n t e d  a t  t h e  F o u r t h  I n t e r n a t i o n a l  
Electric V e h i c l e  Symposium, DUsse ldo r f ,  Aug. 
31-Sept .  2,  1976 

1976 
Sponsor  i S o c i e t y  of AutomOtiVe E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

I n c . ,  400 Commonwealth Dr ive ,  Warrendale ,  PA 
15096 62.75 

P o l s t e r ,  N.E.: Nartini ,  W . R .  
S e l f - s t a r t i n g ,  I n t r  inz&dgll. c$-ntro-geJ-St i r l i  ng 

J o i n t  C e n t e r  for  G r a d u a t e  S t u d y ,  R ich land ,  WA 
P a p e r  No. 769259 p r e s e n t e d  i n  t h e  "E leven th  

I n t e r s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L i n e ,  Nevada, o n  Sep tember  12-t7, 
1976) ,  pp. 1511-1518 

E n g i n e  

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  of Chemica l  

E n g i n e e r s ,  345 East  4 7  St., New York. N Y  
10017 690.00 f o r  entire p r o c e e d i n g s  

Powel,  S. F., 111: Rosenbe rg ,  N. 
The A d v i s a b i l i t y  o f  R e g u l a t i n g  Electric V e h i c l e s  

f o r  Energy  c o n s e r v a t i o n  
U.S.'Dept. of T r a n s p o r t a t i o n ,  T r a n s p o r t a t i o n  

S y s t e m s  C e n t e r ,  K e n d a l l  S q u a r e ,  Cambridge,  H A  
02142 

R e p o r t  No. DOT-TSC-OST-76-37, PB-260667, a r e p o r t  
t o  t h e  C o n g r e s s  and t h e  P r e s i d e n t  from t h e  
S e c r e t a r y  of T r a n s p o r t a t i o n ,  238 p. 

t h e  S e c r e t a r y ,  O f f i c e  of t h e  A s s i s t a n t  
S e c r e t a r y  for Sys tems  Development  a n d  
Techno logy  

A v a i l a b i l i t y :  NTIS 

AUg 1976 
Sponsor :  0. S. Dept.  of T r a n s p o r t a t i o n .  Office of 

R i f f e ,  W.J. 
No Dana e S t e e l  Bumpers--A N e w  Approach O.s.-steelCorp.,ries 

N a r k e t  Development  
P a p e r  No. 770212, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hall, Detroit,  Michigan,  
F e b r u a r y  28 - March 4,  1977, 8 p. 

1977 
Sponsor :  S o c i e t y  o f  Automotive E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  

Inc., 400 Commonwealth D r i v e ,  War renda le ,  PA 
15096 $2 .75  

Rombers. G.F.: L a i o i e .  B.G. 
An O b j 6 c t i v e  Method of E s t i m a t i n g  car I n t e r i o F  

C h r v s l e r  Corn.. De t ro i t .  H I  
Aerodynamic Noise 

- 1  - 
Paper  No. 77'0353, p r e s e k e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hall ,  Detroit ,  H ich igan ,  
F e b r u a r y  28 - March 4, 1977, 16 p. 

1977 
Sponsor :  S o c i e t y  of Automot i re  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

I n c . ,  UOO commonwealth D r i v e ,  War renda le ,  PA 
150Y6 $2 .75  

S c h e n k e l ,  F. I(. 
The O r i g i n s  of Draq and  L i f t  R e d u c t i o n s  o n  

A u t o m o b i l e s  w i t h  F r o n t  a n d  Rear S p o i l e r s  
General Motors c o r p .  
Pape r  No. 770389, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hall ,  Detroi t ,  Michigan,  
F e b r u a r y  28 - n a r c h  4, 1977, 16 p. 

1977 
s p o n s o r :  s o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 $2.75 
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S e a r l e ,  C. 
F e a s i b i l i t y  of Electric T a x i s  a n d  Buses i n  N e w  

York C i t  
N e w  York S t a f e  P u b l i c  S e r v i c e  Commission, O f f i c e  

of Economic Resea rch ,  44 H o l l a n d  Avenue, 
Albany,  N Y  12208 

R e p o r t  NO. O.E.R. NO. 17, 52  p. 
1973, J u n e  20 
Sponsor :  N e w  York S t a t e  Dept .  of P u b l i c  S e r v i c e  
A v a i l a b i l i t y :  Hrs. G e o r g i a n n a  Pa luba ,  L i b r a r i a n ,  

N.Y.S. P u b l i c  S e r v i c e  Commission, 44 H o l l a n d  
Ave., Albany,  N Y  12208 ( I n i t i a l  copy  f ree)  

Sha rp ,  M. 1. : Peters, R.. M. : Weiss, R.B. 
S t r u c t u r a l  Des ign  C o n s i d e r a t i o n s  f o r  Aluminum 

Alumi+o. of America 
Pape r  No. 770269, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

A u t o n o t i v e  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cob0 Hal l ,  Detroit ,  h i c h i g a n ,  
F e b r u a r y  28 - March 4 ,  1977, 16 p. 

BUD ers 

1977 
Sponsor :  S o c i e t y  of Automotive E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Automotive E n g i n e e r s ,  

Inc. ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 62.75 

SheDherd. P.D. 
T h e ' E f f e k  of a T i r e ' s  R e i n f o r c i n q  Material on  

Goodyear  T i r e  a n d  Rubber  Co. 
R o l l i n g  Resistance 

P a p e r  No. 770333, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  
Au tomot ive  E n g i n e e r i n g  C o n g r e s s  a n d  
E x p o s i t i o n ,  Cobo Hall ,  Detroi t ,  H i c h i g a n ,  
F e b r u a r y  28 - Harch 4 ,  1977. 16 p. 

1977 
Sponsor :  S o c i e t y  of Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

Inc. ,  400 Commonwealth Dr ive ,  Warrendale ,  PA 
15096 62.75 

S h i p p s ,  P.R. 
Min imiz ing  Electric Cars t o  Haximize P e r f o r m a n c e  
S h i p p s  E n g i n e e r i n g  S e r v i c e ,  E l  Cajon, CA 92020 
Paper  No. 769061 p r e s e n t e d  i n  t h e  "E leven th  

I n t e r s o c i e t y  Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
Conference P r o c e e d i n g s "  (EN-6381), 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L ine ,  Nevada. on  Sep tember  12-17, 
1976) .  pp. 369-376 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  o f  Chemica l  

E n g i n e e r s ,  345 East 4 7  St., New York, N Y  
100 17 690.00 f o r  e n t i r e  p r o c e e d i n g s  

S u d a r ,  S.; Thomson. W. 
E L  

Batteries 
Atomics I n t e r n a t i o n a l ,  P.O. Box 309, Canoga Pa rk ,  

CA 91304 
Paper  No. 769072 p r e s e n t e d  i n  t h e  * * E l e v e n t h  

I n t e r  s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P roceed ings '*  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L i n e ,  Nevada. on Sep tember  12-17, 
1976) ,  pp. 424-429 

1976 
A v a i l a b i l i t y :  American I n s t i t  U t e  of  C h e m i c a l  

E n g i n e e r s ,  345 E a s t  47 St., N e w  York, BY 
10017 $90.00 for  en t i r e  p r o c e e d i n g s  

S weenev. J. 1. 
Economics of  D e p l e t a b l e  Resources :  

F e d e r a l  E n e r g y  A i a i n i s t r a t i o n ,  O f f i c e  of POliCY 

H a r k e t  F o r c e s  
a n d  Intertem o r a l  Bias 

A n a l y s i s ,  O f f i c e  of Energy S y s t e m s  hode l in ;  
a n d  F o r e c a s t i n g ,  Washington,  DC 20461 

R e p o r t  NO. PB-255623, PEA/B-76/028, 46 p. 
30 J u n  1976 
A v a i l a b i l i t y :  NTIS 

T e s a r ,  G. 
Electric V e h i c l e s  - A N e w  I n d u s t r g  
U n i v e r s i t y  of Wiscons in ,  W h i t e w a t e r ,  H I  
H idwes t  E n g i n e e r ,  2 8 ( 7 ) ,  pp. 4-5,16 ( A p r i l  1976) 
Apr 1976 

U.S. Dept .  of Defense, Army C o r p s  of E n g i n e e r s ,  
V i c k s b u r g ,  HS 

W a t e r b o r n e  Commerce of t h e  U n i t e d  S t a t e s :  
S a l e n d a r  Year 1975. P a t t  5: Nat igae l  
Summaries  

116 p. 
(1977) 
A v a i l a b i l i t y :  U.S. Army E n g i n e e r  D i v i s i o n ,  New 

Eng land ,  U2U T r a p e l o  Rd., Waltham, H A  02154 
52 .00  

U l b r i c h .  E.A. 
A p p l i c a t i o n  of a Shun t  Hotor and  a 2 C y l i n d e r  

C r e a t i v e  Au tomot ive  Research.  8136-6 Byron, 

Gasoline Eng ine  as a H y b r i d  D r i v e  for  a n  
b u t o m o b i l e  

- .  
W h i t t i e r ,  CA 

I n t e r s o c i e t y  Energy C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P roceed ings* '  (EN-6381), 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe  Hotel, 
S t a t e  L ine ,  Nevada, on Sep tember  12-17, 
1 9 7 6 ) ,  pp. 396-403 

Paper  No. 769068 p r e s e n t e d  i n  t h e  " E l e v e n t h  

1976 
A v a i l a b i l i t y :  American I n s t i t  U t e  o f  C h e m i c a l  

E n g i n e e r s ,  345 East  47 St. ,  Neu York, N Y  
10017 $90.00 f o r  e n t i r e  p r o c e e d i n g s  
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T u r n e r ,  A.H. 

V e h i c u l a r  D r i  re s 
Energy  S a v i n g  P o t e n t i a l  o f  E n g i n e - E l e c t r i c  

Ford  Motor Co., Dearborn,  M I  
P a p e r  No. 769063 p r e s e n t e d  i n  t h e  " E l e v e n t h  

I n t e r s o c i e t v  Ene rav  C o n v e r s i o n  E n a i n e e r i n u  
C o n f e r e n c e  k o c e e i i n g s "  (EN-6381) ; 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe H o t e l ,  
S ta te  L i n e ,  Nevada, o n  Sep tember  12-17, 
1976),  pp. 430-437 

1976 
Sponsor :  N a t i o n a l  S c i e n c e  F o u n d a t i o n  
A v a i l a b i l i t y :  American I n s t i t u t e  of Chemica l  

E n g i n e e r s ,  345 E a s t  4 7  St., N e w  York, N Y  
100 17 $90.00 f o r  e n t i r e  p r o c e e d i n g s  

Weiner ,  S.A. 
An Overview of t h e  Sod ium-Su l fu r  Battery 
P o r d  Hotor CO., Detroi t ,  MI 
Paper  No. 750149, p r e s e n t e d  a t  t h e  Automotive 

E n g i n e e r i n g  C o n g r e s s  a n d  E x p o s i t i o n ,  Detroit ,  
Michigan,  F e b r u a r y  24-28, 1975, 12 p. 
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Sponsor :  N a t i o n a l  S c i e n c e  Founda t ion :  S o c i e t y  o f  

Au tomot ive  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  of Au tomot ive  E n g i n e e r s ,  

I n c . ,  400 Commonwealth Dr.,  H a r r e n d a l e ,  PA 
150'36 $2.75 

Ueller, P.A.; S c r i v o ,  J . V .  
D a v i s o r b  Bunper s  Reduce H e i q h t  a n d  Damaqe 
b a v i d s o n  Rubber Co. Inc .  
P a p e r  No. 770308, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  Congre  5s a n d  
E x p o s i t i o n ,  Cob0 Hal l ,  Detroit ,  Michigan,  
F e b r u a r y  28 - Harch  4,  1977, 16 p- 

1977 
Sponsor :  S o c i e t y  of n u t o m o t i v e  E n g i n e e r s  
A v a i l a b i l i t y :  S o c i e t y  o f  Au tomot ive  E n g i n e e r s ,  

Inc . ,  400 Commonwealth Dr ive ,  War renda le ,  PA 
15096 82.75 

Y e w ,  M-C; McCulloch, D.E. 
small E l e c t r i c  V e h i c l e  C o n s i d e r a t i o n s  i n  V i e w  pf 

P e r f o r m a n c e  and  Energy  Usage 
G e n e r a l  Hotors Corp.. Warren, n I  
P a p e r  No. 769060 p r e s e n t e d  i n  t h e  " E l e v e n t h  

I n t e r s o c i e t  y Ene rgy  C o n v e r s i o n  E n g i n e e r i n g  
C o n f e r e n c e  P r o c e e d i n g s "  (EN-6381) , 
( c o n f e r e n c e  h e l d  a t  t h e  S a h a r a  Tahoe Hotel, 
S t a t e  L ine ,  Nevada, o n  Sep tember  12-17, 
1976),  pp. 363-368 

1976 
A v a i l a b i l i t y :  American I n s t i t u t e  o f  C h e m i c a l  

E n g i n e e r s ,  345 East 4 7  St., N e w  York, N Y  
100 17 $90.00 f o r  e n t i r e  p r o c e e d i n g s  

Yosh ida ,  Y.: Muto, S.: Ima i rumi ,  T. 
T r a n s i e n t  Aerodynamic F o r c e s  a n d  Moments o n  

Models  o f  V e h i c l e s  P a s s i n g  Through  Cross-Wind 
J a p a n  Au tomobi l e  R e s e a r c h  I n s t i t u t e  Inc . ,  J a p a n  
Pape r  No. 770391, p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  

Au tomot ive  E n g i n e e r i n g  C o n g r e s s  and  
E x p o s i t i o n ,  Cob0 Hall, D e t r o i t ,  n i c h i g a n ,  
F e b r u a r y  28 - March 4, 1977, 16 p. 
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Inc. ,  400 Commonwealth Dr ive ,  H a r r e n d a l e ,  PA 
15036 82.75 
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COAL GASIFICATION: The process of  converting coal  t o  s y n t h e t i c  gas.  Coal 
is fed i n t o  a high-temperature pressurized conta iner  along with steam 
and a i r  o r  oxygen, and a chemical r eac t ion  occurs. A mixture of gases 
is produced from t h i s  reac t ion .  
monoxide, hydrogen, and methane, t h e  main c o n s t i t u t e n t  of n a t u r a l  gas.  
The gases a r e  then cooled and undesirable  components, such as carbon 
dioxide and s u l f u r ,  a r e  removed. 
r e f e r r e d  t o  a s  low-Btu gas or a s  u t i l i t y / i n d u s t r y  s u b s t i t u t e  f u e l .  

The gases produced include carbon 

The raw gas produced a t  t h i s  po in t  i s  

COAL LIQUEFACTION: The process of converting coa l  i n t o  a l i qu id  f u e l .  
There are seve ra l  d i f f e r e n t  processes f o r  producing l i qu ids  from coal .  
Some processes burn coa l ,  condense t h e  r e s u l t i n g  gases,  and add 
hydrogen t o  form a l iqu id ,  whereas o ther  processes chemically d i s so lve  
coal  with hydrogen t o  form a l iqu id .  

DOMESTIC FLEET: Comprised of t h e  following motor vehic les :  sedans of 
a l l  types,  s t a t i o n  wagons, ambulances, buses,  t rucks  and t ruck  t r a c t o r s ,  
r eg i s t e red  i n  t h e  United S t a t e s ,  i t s  t e r r i t o r i e s  and possessions.  

ETHANOL: An alcohol  produced by s o l a r  energy v i a  t h e  unique process of 
photosynthesis from p lan t  ma te r i a l  (biomass). 
renewable energy source s u i t a b l e  f o r  ethanol production by fermentation 
and d i s t i l l a t i o n ,  t h i s  alcohol has a p o t e n t i a l  as an automotive f u e l .  
However, t h e  cur ren t  cos t  of ethanol f u e l  is  excessive and market p r i c e s  
of e thanol  a r e  about two times those of methanol. With crude o i l  p r i c e s  
cont inua l ly  r i s i n g ,  t h e r e  i s  expected t o  be  a p o s s i b i l i t y  of making 
production cost-competi t ive by t h e  use of new production technologies .  

Since biomass is a 

HYDROCRACKING: A c a t a l y t i c ,  high-pressure r e f i n i n g  process f l e x i b l e  
enough t o  produce e i t h e r  high-octane gasol ine  o r  av ia t ion  j e t  f u e l .  
I t  proceeds by two main r eac t ions :  
t h a t  a r e  too  massive and complex f o r  gaso l ine ,  and then cracking o r  
breaking them up t o  the  required f u e l s .  

combining hydrogen with molecules 

KEROGEN: A bituminous ma te r i a l  occurring i n  o i l  sha l e  t h a t  y i e l d s  o i l  
I t  is  formed from a lgae  and sea  organisms o r  from when heated,  

waxy spores and pol len  gra in .  

L I Q U I D  PETROLEUM GAS (LPG): Consis ts  of propane and butanes and is 
I n  loca t ions  where t h e r e  i s  no usua l ly  derived from na tu ra l  gas.  

na tu ra l  gas and the  gaso l ine  consumption is low, naphtha i s  converted 
t o  LPG by c a t a l y t i c  reforming. 

METHANOL: A co lo r l e s s  mobile a lcohol  of pungent odor and t a s t e .  
produced from na tu ra l  gas ,  heavy res idues ,  and naphtha using a process 
t h a t  f i r s t  leads t o  a carbon monoxide--hydrogen mixture ( synthes is  
gas) .  
p ressure  and temperature using an appropr ia te  c a t a l y s t .  
t h i s  two-step process,  any energy form t h a t  can produce hydrogen and 
carbon monoxide i s  p o t e n t i a l l y  s u i t a b l e  f o r  t h e  production of methanol. 
Thus, methanol may be considered as a un ive r sa l  f u e l  t h a t  could be  
produced from a wide v a r i e t y  of energy sources and mater ia l s .  

I t  i s  

From t h i s  synthes is  gas ,  methanol is synthesized a t  elevated 
Because of 
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NAPHTHA: Any one of a wide v a r i e t y  of v o l a t i l e  hydrocarbon mixtures.  
They are sometines obtained from coal  t a r ,  bu t  a r e  more o f t e n  der ived 
from petroleum. Physical p rope r t i e s  vary widely; t h e  i n i t i a l  b o i l i n g  
poin t  may b e  as low as 80°F and end poin ts  may reach 260°C (500°F). 
products so ld  as naphthas f i n d  t h e i r  g r e a t e s t  use  as so lvents  and 
d i  luent  s . 

The 

OCTANE RATING: A number t h a t  i s  used t o  measure t h e  antiknock p rope r t i e s  
of a l i qu id  motor f u e l .  

O I L  SHALE: A f i n e l y  grained sedimentary rock composed mostly of  c l ay  
When t h e  kerogen t h a t  contains  an organic  materia!. c a l l e d  kerogen. 

i s  heated t o  about 482OC (900°F), it i s  converted t o  s h a l e - o i l  and 
gas.  The sha le  o i l  t h a t  i s  der ived from kerogen i s  low i n  s u l f u r  and 
although it varies i n  some re spec t s  from conventional petroleum, i t  
can be  r e f ined  i n t o  most petroleum products .  

POPULATION, C I V I L I A N :  Represents t h e  r e s iden t  populat ion minus t h e  
Armed Forces s t a t ioned  i n  t h e  United S t a t e s .  

POPULATION, RESIDENT: Includes r e s i d e n t s  of  t h e  50 S t a t e s  and t h e  
District  of Columbia, bu t  excludes r e s iden t s  of t h e  Commonwealth of 
Puerto Rico, r e s i d e n t s  of t h e  out laying areas under U.S. sovereignty 
o r  j u r i s d i c t i o n  ( p r i n c i p a l l y  American Samoa, Panama Canal Zone, Guam, 
t h e  Virgin I s lands  of t h e  U.S., and t h e  Trus t  T e r r i t o r y  of  t h e  Pacif ic  
I s l ands ) ,  and o the r  American c i t i z e n s  ( m i l i t a r y  and c i v i l i a n )  l i v i n g  
overseas.  

POPULATION, TOTAL: Includes t h e  t o t a l  population overseas,  t h e  r e s i d e n t  
populat ion,  and t h e  Armed Forces s t a t ioned  i n  fo re ign  count r ies ,  
Puerto Rico, and t h e  out lay ing  a reas ,  bu t  no t  t h e i r  dependents. 

RETORTING: A hea t ing  process  t h a t  produces s h a l e  o i l  from t h e  organic  
matter i n  o i l  sha le .  
c a l l e d  a r e t o r t .  
depends upon t h e  temperature a t  which t h e  sha le  o i l  i s  r e t o r t e d .  
re fe rences  r e p o r t  r e t o r t i n g  temperatures as being 500°C (932'F) .  

The equipment t h a t  i s  used i n  t h i s  process i s  
The r a t e  and na tu re  of t h e  s h a l e  o i l  t h a t  i s  produced 

Most 

SALES-WEIGHTED MILES PER GALLON: Calculat ion of a v e h i c l e ' s  f u e l  economy 
based on t h e  d i s t r i b u t i o n  of sales by d i f f e r e n t  weight classes. 

STANDARD METROPOLITAN STATISTICAL AREA (SMSA): A county containing a 
c e n t r a l  c i t y  of 50,000 o r  more p lus  contiguous count ies  t h a t  are 
s o c i a l l y  and economically in t eg ra t ed  with t h e  c e n t r a l  c i t y .  

SYNCRUDE: Synthe t ic  crude o i l  s u i t a b l e  f o r  u se  as a r e f i n e r y  feedstock 
and f o r  petrochemical production. 

SYNTHETIC FUEL: A f u e l  which does not  e x i s t  i n  na tu re ,  bu t  which must 
be  manufactured o r  synthesized.  
from other  forms of f o s s i l  f u e l s  t h a t  are less convenient f o r  consumer 
use.  
sands. 

Generably, syn the t i c  f u e l s  are der ived  

Synthe t ic  l i q u i d  f u e l s  are produced from coa l ,  sha l e ,  and t a r  
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SYSTEM OPTIMIZATION: Improvements i n  engine d isp lacement / iner t ia  weight 
combinations and combustion l imi t a t ions  f o r  a l t e r n a t e  f u e l s .  

TAR SANDS: Geologic depos i t s  of sand and c lay  which a r e  heavi ly  
impregnated with o i l .  

TRANSPORTATION B I L L :  I nd ica t e s  what t h e  na t ion  pays f o r  t r anspor t a t ion .  
For commercial t r anspor t a t ion ,  it i s  t h e  sum of t h e  revenues of t h e  
operators .  For p r i v a t e  t r anspor t a t ion ,  it i s  t h e  sum of cos t s  
assoc ia ted  with ownership and pperat ion.  

VAPOR LOCK: Par t ia l  o r  complete in t e r rup t ion  of t h e  flow of f u e l  t o  t h e  
carbuer tor ,  caused by t h e  formation of bubbles of vapor i n  the  feeding 
system. 

VEHICLE YEARS: The equivalent  t o t a l  years  of operat ion of an agency's 
f l e e t .  I t  i s  ca lcu la ted  by summing t h e  t o t a l  months of ac tua l  
operat ion of a l l  vehic les  (or  vehic les  of a s p e c i f i c  type) and 
d iv id ing  by 1 2 ,  

VOLATILIZATION: The process of converting a chemical substance from a 
l i q u i d  o r  s o l i d  s t a t e  t o  a gaseous o r  vapor s t a t e .  
combustion engine, t h i s  occurs when gasol ine  i s  in j ec t ed  i n t o  the  
cy l inder  and mixed with a i r  j u s t  p r i o r  t o  i g n i t i o n .  

I n  the  i n t e r n a l  
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AI P. 
Intercity Travel 

characteristics S4:29a, 
S4 : 29b 

Transport at ion 
employment S4: 103 

Transportation Demand 
passenger miles traveled 
S4:50 

AIR POLLUTANT 
Transportation 

amount pol I.utant S4:67a, 
S4 : 67b 
type pollutant S4 : 67a, 
S4 : 67b 

ALTERNATE FUELS 
Consumption 

projection S4:82, S4:83 
selection factors S4:86 

emissions S4 : 89 

selection factors S4:86 

shale oil S4:91 

characteristics S4:87, 
S4 : 91 
disposable solids S4:87 

reserves S4 : 85 

Fuel Consumption 

Fuel Type 

Processing 

Refining 

Tar Sand S4:87 

AUTOMOBILE 
Alternate Fuel Consumption 

emissions S4:59a, S4:59b, 
S4:87, S4:89 
proj ect ions S4 : 82, S4 : 83 

environmental protection 
agency S4 : 106 
ward's S4:106 

characteristics S4:21 
home-to-work S4:21 

Classification 

Commuting 

AUTOMOBILE (cont Id) 
Electric Vehicle 

Fleet 

Fuel Consumption 

production S4:33 

type business S4:i3, S4:14 

emissions S4 : 89 
type of fuel S4:86, S4:89 

Fuel Economy S4:53 
city S4:54b 
highway S4 : 54h 
implementations S4: 55 
model year S4:54b 
weight class S4:54a, S4:54b 

Gasoline Taxes S4:65 
Intercity Travel 

Methanol-Engine 

Miles Per Gallon 

characteristics S4:29a, S4:29b 

tailpipe emissions S4:89 

gasoline tax S4:65 
rebate S4:65 

characteristics S4:17, S4:18, 
S4:25, S4:27, S4:28 
determinants S4:17, S4:18, 
S4:25, S4:28 
household characteristics 
S4:17, S4:25, S4:27, S4:28 
purchased new S4:17, S4:18, 
S4:28 
size classifications S4:18, 
S4:25 
two car family S4:25 
type vehicle S4:16, S4:17 
vehicle size combinations S4:25 
vehicles/household S4:27 

Omership 

Production S4:23 
Purchased 

new S4:17, S4:18 
size classification S4:17, 
S4:18, S4:25 

Rebate S4:65 
Replacement 

Sale 
vehicle S4:17 

domestic manufacturers S4:15 
fleet S4: 15 
import S4 : 15 
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AUTOMOBILE (Cont d) ****C**** 

CAI@ E R Sales (Cont d) 
market segment S4:16 
model t y p e  S4:15 
new S4:16 
retail S4:15 
size classification S4:i8 Corrrlnut ing type vehicle S4:16 

Truck 
vehicle miles traveled S4:32a 

CARPOCI, I NG 

characteristics S4:21 Taxes S4:65 
CENSUS REGIONS Towing Device 

Transportation Demand U.S. S4:107 recreational vehicle S4:32b 

vehicle miles traveled 
S4:50 COAL S4:84 

Refining 
AUTOMOTIVE RETAIL DEALERS S4:50 

AUTOMOTIVE WP,OLESE<LE DEALERS 
S4:50 

****B**** 

BICYCLE 
Commfit i n  g 

characteristics S4:21 
home-to-work S4:21 

production yearly S4:42 

yearly S4:42 

yearly S4:42 

Domestic 

Import 

In Use 

BUPGETS 
Family 

levels of living S4:lOl 

BUS 
Commuting 

characteristics S4:21 
home-to-work S4:21 

production S4:33 
Electric Vehicle 

Intercity Routes S4:34 
Sales 

domestic manufacturer 
S4:23 

passenger miles traveled 
S4 : 50 

Transportation Demand 

Trcinsportation Employment 
S4 : 103 

raw-materials S4: 87 
waste solids S4:87 

country S4 : 63 
Taxes 

COMMERCIAL 
Energy Consumption 

petroleum S4:49b 

COMMUTING 
Intracity Travel S4:31 
Mode of  Travel 

Urban 
home-to-work S4:21, S4:31 

via truck S4:22 

CONVERSION FACTORS 
Energy IJnits S4: lo%, S4: 110 
Fluid Flow 

rates S4:113 
Long Ton S4~112a 
Metric Tor, S4:112a 
Metric Units S4:109a 
Short Ton S4:112a 
Units of Length S4:112b 

COS" 
Gasoline 

premium S4:74a, S4:74b 
r e g u l a r  S4:74a, S4:74b 
unleaded S4:74a, S4:74b 

automotive S4:ll 
commercial S4: 11 
frci ght S4 : 11 
interstate S4:ll 
passenger S4:ll 
private S4: 11 

Transportation 
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CRUDE O I L  
Trznsport 

pipeline S4 : 38 

****D**** 

DOMESTIC 
Bicycle S4 :42 
Marine Fuel 

Motor Vehicle 
purchased S4:36b 

sales S4:15, S4:23 

ENERGY CONSUMPTION (cont'd) 
Mar in e T r an sport at i on 

coastal S4 : 36a 
fishing S4 : 36a 
great lakes S4:36a 
inland waterways S4 : 36a 
pleasure craft S4:36a 
ocean S4 : 36a 
offshore S4: 36a 

commercial S4:49b 
consuming sectors S4:49a 
electrical generation S4:.49b 

Petroleum 

household S4:49b 

transportation S4:49L, S4:48 
****E**** indutrial S4:49b 

ELECTRIC VEHICLE U.S. S4:48 
Product ion 

type vehicle S4:33 
ENERGY POLICY 

ELECTRICITY Gasoline Tax S4:65 
G ener at i cn Rebate S4:65 

petroleum consurption 
S4 : 49b ENERGY PRODUCTICN 
petroleum product consumption Petroleum 
S4 : 49b U.S. S4:47b 

EMISSION STANDARDS 
Comp ari son 

country S4:69 
type emission S4:69 

Fuel Economy S4:68 

EblMISSIONS 
Air Pollutant 

Redu c t ion 

Tailpipe Exhaust 

Tune - Up 

amomt S4 : 67a 

type emission S4:67b 

+-rr. Lly 'e  %el consumed S4:89 

miles per hour S4:59b 
type emission S4:59b 

EMPLOYMENT 
Transportation S4:103 

ENERGY CONSUMPTION 
(See also fuel consumption) 
Engines 

fuel type S4:88 

ENERGY SLIWL,?' 
Coal. S4:84 
Fact Breeder S4 : 84 
Fusion S4:84 
Gasoline S4: 84 
Geothermal S4:84 
Nuclear S4: 84 
Petroleum S4: 84 
Solar S4:84 
SyEcrude S4: 84 

ENERGY UNITS 
Conversion Factors S4:109b 

ENGINES 
Conversions 

fuel used S4:90 
Energy Consumption 

fuel type S4:88 
Fuel Consumption 

engine type S4:88 
Fuel Type 

emissions S4: 89 
Tailpipe Exhaust Emissions 

type fuel consumed S4r89 
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ENVIRONMENTAL PROTECTION AGENCY 
Automobile Classifications 
S4:106 

EQUIPMENT 
Expenditures S4 : 102 

EQUIPMENT MANUFACTURING 
Transportation Employment 
S4 : 103 

EXPENDITURES 
Equipment S4:102 
Industries S4:102 

* ** *F* * ** 

FAMILY EXPENDITURE 
Clothing S4: 101 
Food S4:lOl 
Housing S4: 101 
Medical Care S4: 101 
Personal Care S4:lOl 
Taxes and Deduction S4:lOl 
Transportation S4:lOl 

region S4 : 100 
Vehicle Purchases S4:lOO 

FAMILY INCOME 
Gasoline Consumption S4:lOO 
Transportation Expenditure 
S4: 100 
Vehicles Purchased S4:lOO 

FLEET 
Automobile S4:13 

Fed er a1 
fuel economy S4:53 

number vehicles/agency 
S4: 14 

Motor Vehicle 
type business S4:13 

Sales 
automobile import S4:15 
domestic automobile S4:15 
model type S4:15 
truck S4:13 

FREIGHT TRANSPORT 
Cost S4: 11 
Crude Oil 

Marine Transportation S4:36a 
Natural Gas 

Petroleum Products 

Pipe 1 ine 

pipeline S4: 38 

pipeline S4:40 

pipeline S4:39 

crude oil S4:38 
natural gas S4:40 
petroleum products S4:39 

transport S4 : 40 
Synthetic Gas 

U.S. Transportation Bill S4:ll 

FUEL 
Ammonia 

Aviation Jet Fuel 

Coal Liquids 

Crude Oil 

Diesel Oil 

Ethanol 

Fuel Oil 

Gasoline 

selection factors S4:86 

heat values S4:lll 

selection factors S4:86 

transport S4 : 38 

heat values S4:lll 

selection factors S4:86 

heat values S4:lll 

heat values S4:lll 
price S4:74b 

selection factors S4:86 

selection factors S4:86 

selection factors S4:86 

heat values S4:lll 

heat values S4:lll 

point of purchase S4:36b 

Higher Oxy Compounds 

Hyd r az in e 

Hydrogen 

Kerosene 

Liquid Propane 

Marine 

Met hano 1 
engine conversions S4:90 
selection factors S4:86 

transport S4 : 40 

FLUID FLOW 
Rates Natural Gas conversion factor S4:113 
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FUEL (Cont d) ** **G* ** * 
Pet ro 1 eum 

consumption S4:47a, S4:47b 
production S4:47a, S4:47b 

Petroleum Products 
transport S4 : 39 

Selection Factors S4:86 
Synthetic 

projections S4:82, S4:83 
refining S4:87 

Synthetic Gas S4:40 
Taxes 

country S4:63 
fuel type S4:63 

gross heat values S4:ll 
Transportation 

GASOLINE 
B 1 end 

energy consumption S4:88 
engine conversion S4:90 

family income S4:lOO 
Consumption 

Domestic S4:89 
Imports S4:84 
Price 

premium S4 : 74a, S4 : 74b 
regular S4:74a, S4:74b 
unleaded S4:74a, S4:74b 

average price/year S4:16 
Regular 

Service Stations 
transportation employment 

country 
Taxes FUEL CONSUMPTION 

(See also Energy Consumption) 
Emissions S4:59a, S4:59b 

GEOGRAPHICAL DIVISION 
U.S. S4:107 

Engine 

Engine Emission 
fuel type S4:88 

gasoline consumption S4:89 
methanol consumption S4:89 GOVERNMENT EMPLOYMENT Transportation Sector S4:103 

U.S. Department of Transportation Fleet S4:53 
Fuel Economy S4:53, S4:55 Petroleum S4:47a, S4:47b S4 : 103 
Region 

Tailpipe Emission 
population S4:51 

gasoline consumption S4:89 

GROSS NATIONAL PRODUCT 
Transportation Demand S4:50 

methanol consumption S4:89 XX**HX*J;* 
Tune-up 

miles per hour S4:59a HEAT VALUES 
Fuels 

FUEL ECONOMY Transportation S4:ll 
Alternate Fuels 

Automobile Characteristics 
gasoline engines S4:88 HOUSEHOLD 

city S4:54b truck ownership S4:20 
highway S4 : 54b vehicles/household S4:25 
fuel economy S4:53 Energy Consumption 
model year S4:54b, S4:54a petroleum S4:49a, S4:49b 
weight class S4:54b, S4:54a petroleum products S4:49b 

Emission Standards S4:68 
Fleets family income S4:lOl 

automobile S4:53 vehicle purchase S4:lOl 
Motor Vehicle transportation S4:lOl 

implementations S4:65 Motor Vehicle Ownership 
Tune - Up determinants 

improvement S4:59a S4:17, S4:18, S4:25, S4:27, 
miles per hour S4:59a, S4:59b S4 : 28 

Fami 1 y Expenditure 



S4- 165 

HOUSEHOLD (Cont d) ** **M* ** * 
household characteristics S4:27,mINE 
S4:28 
household income S4:20 
purchased new S4:28 
regional differentials S4:20 
type vehicle S4:20, S4:28 
vehicles/household S4:27 

****I**** 

IMPORT 
Bicycle 

Gasoline S4:84 
Motor Vehicle 

Petroleum S4:84 

number/year S4:42 

sales S4:15, S4:16 

INCOME 
Disposable Per Capita 

transportation demand 
S4:SO 

INDUSTRY 
Energy Consumption 

petroleum S4:49a, S4:49b 
petroleum products S4:49b 

Expenditures S4:102 
Synthetic Fuels 

Transportation 
projections S4:83 

employment S4:103 

INTERCITY TRAFFIC 
Bus Routes S4:34 
Marine Transport 

freight S4 : 36a 
Mode o f  Travel 

characteristics S4:29a, 
S4 : 29b 

characteristics S4:29b 
Region of Destination 

****L**** 

LOCAL (See Urban) 

Transportation Demand 
ton miles traveled S4:SO 

MARINE FUEL 
Purchased 

domestic S4: 36b 
foreign S4: 36b 
point of purchase S4:36b 

MARINE TRANSPORTATION 
Coastal 

energy consumed 
number vessels 
ton cargo moved 

Employment S4:103 
Fishing 

number vessels 
energy consumed 

energy consumed 
number vessels 
ton cargo moved 

energy consumed 
number vessels 
ton cargo moved 

energy consumed 
number vessels 
ton cargo moved 

energy consumed 
number vessels 

energy consumed 
number vessels 

Great Lakes 

Inland Waterways 

Ocean 

Off shore 

Pleasure Craft 

S4 : 36a 

S4 : 36a 
S4 : 36a 

S4 : 36a 
S4:36a 

S4 : 36a 

S4:36a 

S4:36a 
S4 : 36a 
S4 : 36a 

S4 : 36a 

S4 : 36a 

S4 : 36a 

S4 : 36a 

S4 : 36a 

S4 : 36a 

S4 : 36a 
S4 : 36a 

MEASUREMENT 
Energy Unit 

conversion factors S4:109b, 
S4:llO 

conversion factors S4:113 

conversion factors S4:112a 

conversion factors S4:112a 

Fluid Flow Rates 

Long Ton 

Metric Ton 

Metric Units S4:109a 
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MEASUREMENT (Cont d) MOTOR VEHICLE (Cont d) 
Short ton Ownership (Cont d) 

Units of Length 54:28 
conversion factors S4:112a purchased new S4:17, S4:18 

conversion factors S4:112b truck S4:20 
vehicles/household S4:25 

METHANOL Sales 
Energy Consumption domestic manufacterers S4:15 

engine type S4:88 fleet S4:15 
Engine Conversion S4:90 Imports S4: 15 
Synthetic Fuels model type S4: 15 

light-weight S4:24 
projections S4:83 Trucks 

METRIC UNITS 
Prefixes S4:109a MOT0 RHOME 

Vehicle Miles Traveled S4:32a 
MIGRATION 

Metropolitan Areas S4:98b 
Metropolitan Status S4: 98a * ** *N**** 

MOTOR FUEL 
Consumption 

population S4:51 
region S4:51 

Per Capita S4:51 

MOTOR VEHICLE 
Automobile 

Domestic 
~ fleet sales S4:15, S4:23 

Emission Standards 
comparison S4:69 
country S4:69 
type emission S4:69 

reduction S4:67b 

\ I  

fuel economy S4:53 
I 

Emi s si ons 

Fleet 
I number vehicles/agency 

S4 : 14 
Fuel Economy 

emission standards S4:68 
implementations S4:55 

Imports 
sales S4:15 

Manufacturers S4:23 
Ownership 

automobile S4:17, S4:18, 
S4:27, S4:28 

NATIONAL ENERGY PLAN S4:65, S4:66 

NATIONAL TRAVEL SURVEY 
Regions S4: 108 

NATURAL GAS 
Transport 

pipelines S4:40 

NUCLEAR S4 : 84 

* * * * O X *  ** 

OIL 
Refining 

crude/ton S4: 87 
raw material S4:87 
waste solids S4:87 

processing S4:91 
Shale 

* ***p**** 

PASSENGER MILES TRAVELED 
Air 

Bus 
transportation demand S4:50 

transportation demand S4:50 

PASSENGER TRANSPORT characteristics S4:17, 
S4:18, S4:25, S4:27, S4:28 Cost S4: 103 
determinants S4:17, S4:18, u.s. Transportation Bill 
S4:25, S4:27, S4:28 division S4: 103 
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PETROLEUM 
Conservation 

emission 
Consumption 

standards S4 : 68 

commercial S4:49b 
electrical generation 
S4:49b 
household S4:49a, S4:49b 
industrial S4:49a, 
S4 : 49b 
transportation S4:49a, 
54 : 49b 
U.S. S4:48 

Domestic S4:84 
Import S4 : 84 
Production 

percent consumption S4 : 47a 
U.S. S4:47b 

transportation employment 
S4: 103 

Refining 

PETROLEUM PRODUCTS 
Consumption 

commercial S4:49b 
electrical generation 
S4 : 49b 
household S4:49b 
industrial S4:49b 
transportation S4:39, 
S4 : 49b 

PIPELINE 
Crude Oil S4:38 
Natural Gas S4:40 
Petroleum Products S4:39 
Synthetic Gas S4:40 
Transportation Demand 

ton miles traveled S4:50 

POPULATION 
Age S4:95, S4:96 
Fluctuation 

metropolitan status 
S4:98a, S4:98b 
region S4:97, S4:98b 

Resident 
pro j ection 
projection 
s4:95 
projection 

Sex S4:96 
Transportation 

by age S4:95 
by division 

by sex S4:95 

Demand S4:50 

PRIVATE TRANSPORTATION 
Home-to-work commuting 

characteristics S4:21 

PRODUCTION 
Electric Vehicle 

Motor Vehicle 

Petroleum S4:47a, S4:47b 

type vehicle S4:33 

type S4:23 

PROJECTIONS 
A1 t ernat e Fue 1 s 

motor vehicle consumption 
54:82 

Resident 
division S4: 95 

Resident Population 
age S4:95 
sex S4:95 

PUBLIC TRANSPORTATION 
Home - t 0 -Work Commuting 

characteristics S4:21 

****R*** * 
RAIL 

Commuting 
home-to-work S4:21 

Transportation Demand 
ton miles traveled S4:50 

Transportation Employment S4:103 

RECREATIONAL VEHICLE 
Camper 

Fifth Wheel S4:32b 
Non-Motorized 

Trailer 

truck S4:32b 

towing methods S4:32b 

camping S4 : 32b 
travel S4 : 32b 

Vehicle Miles Traveled 
type vehicle S4:32a 

REFINED PRODUCTS 
Shale Oil S4:91 

REFINERIES 
Petroleum S4: 87 
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****S**** 

SHALE 
Refining 

raw material S4:87 
waste solids S4:87 

SHALE OIL 
Processing S4:91 

SUBWAY 
Commuting 

characteristics S4:21 
home-to-work S4:21 

SYNCRUDE S4 : 84 

SYNTHETIC GAS 
TRANSPORT 

pipe 1 ine 

** **T**** 

S4 : 40 

TAR SANDS 
Refining 

raw materials S4:85, 
S4:87 
waste solids S4:85, 
S4:87 

amount S4:85 
location S4: 85 

Reserves 

TAXES 
Automobile S4:65 
Fuels 

country S4 : 63 
fuel type S4:63 

Gas0 line S4 : 63 
Rebate 

automobile S4:65 

TON MILES TRAVELED 
Marine 

transportation demand 
S4:50 

transportation demand 
S4:SO 

Pipe 1 ine 

Rai 1 
transportation demand 
S4:50 

transportation demand 
S4:50 

Truck 

TRAILER 
Camp in g 

Travel 
vehicle miles traveled 

vehicle miles traveled 

S4 : 32a 

S4 : 32a 

TRANSPORTATION 
Automotive 

Commuting 

cost 

cost S4: 11 

characteristics S4:21 

automotive S4:11 
commercial S4 : 11 
freight S4: 11 
interstate S4:ll 
local S4:ll 
passenger S4 : 11 
private S4:ll 

air S4:50 
automobile S4:50 
bus S4:SO 
marine S4:50 
passenger miles traveled S4:50 
pipeline S4: 50 
rail S4:50 
ton miles traveled S4:50 
truck S4:SO 
vehicle miles traveled S4:50 

Emission S4 : 67a 
amount pollutant S4:67a 
reduction S4:67b 
type pollutant S4:67a 

Employment 
automotive services & garages 
S4: 103 
automotive wholesale dealer 
S4:103 
automotive retail dealer 
S4: 103 
deliveryman S4:103 
gasoline service stations 
S4: 103 

Demand 
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TRANSPORTATION CCont 'dl Pipeline 
highway 6 street construction crude oil S4:38 
S4: 103 
highway employees S4:103 
petroleum refining S4:103 
post office S4:103 
shipping 6 receiving clerks 
S4: 103 
transportation equipment 
manufacturing S4 : 103 

petroleum S4:48, S4:49a, 
S4:49b 
petroleum products S4:49b 

Energy Demands 
air S4:50 
automobile S4:50 
bus S4:50 
marine S4:50 
pipeline S4: 50 
proj ections S4: 50 
rail S4:50 
truck S4:50 

region S4 : 100 

crude oil S4:38 
natural gas S4:40 
petroleum products S4: 39 
synthetic fuels S4:40 

gross heat values S4:lll 

expenditure S4:102 

cost S4: 11 

cost S4 : 11 

freight movement S4:36a 
region S4 : 36a 
type transport S4:36a 

Mode of Travel 
home-to-work S4:21 

Non-Motorized 
bicycle S4 : 42 

Nonautomo t iv e 
cost s4: 11 

Passenger Travel 
cost S4: 11 

Petroleum Consumption S4:49a 

Energy consumption 

Family Expenditure 

Freight Movement 

Fuels 

Industry 

International 

Interstate 

Marine 

natural gas S4:40 
petroleum products S4:39 
synthetic S4:40 

State 6 Local 
cost S4:ll 

U.S. Transportation Bill 
division S4 : 11 

Intercity Travel 

Mode of Travel S4:29a 
Region of  Destination 

Region of Origin 

TRAVEL 

characteristics S4:29a1 S4:29b 

characteristics S4:29b, S4:30 

region of  destination S4:29b 
S4:30 

TRAVEL REGIONS 
National Travel Survey S4:108 

TRIP 
Characteristics 

home-to-work S4:21 
intracity travel S4:31 
miles/trip S4:29a 
nights/trip S4:29a 
persons/trip S4:29a 

miles/trip S4:29a 
persons/trip S4 : 29a 
nights/trip S4:29a 

Region of Destination S4:30 
miles/trip S4:29b 
nights/trip S4:29b 
persons/trip S4 : 29b 

Region of  Origin S4:30 
miles/tri,p S4: 29b 
nights/trip S4:29b 
persons/trip S4:29b 

home-to-work S4 : 31 
truck utilization S4:22 

Mode of  Travel 

Urban Commuting 

TRUCK 
Commuting 

characteristics S4:21, S4:22 
home-to-work S4:21 
urban S4:22 

production S4:33 
Electric Vehicle 



TRUCK fCont *d> 
Fleet 

type S4:13 
Intercity Travel 

char act er is t 
Light-Weight 

ics S4:29a, S4:29b 

4-wheel drive S4:24 

characteristics S4:20 
income S4:20 
regional differentials S4:20 

domestic manufacturers S4:23 

recreational vehicles S4:32b 

vehicle miles traveled S4:50 

urban commuting S4:22 

Owner ship 

Sales 

Towing Device 

Transportation Demand 

Utilization 

TUNE-UP 
Emission improvement 

type emission S4:59a, S4:59b 
miles per hour S4:59a, S4:59b 

miles per hour S4:59a 
Fuel Economy 

****U**** 
URBAN 

Commuting S4: 31 
via trucks S4:22 

U.S. TRANSPORTATION BILL S4:ll 

* ***V**** 

VAN 
Converted 

vehicle miles traveled S4:32a 
Towing Device 

recreational vehicle 
S4: 32b 

VEHICLE 
(See also Motor Vehicle) 
Electric 

production S4:33 
Recreational 

towing S4:32a 
type vehicle S4:32a 
vehicle miles traveled S4:32a 

VEHICLE MILES TRAVELED 
Automobile 

Recreational Vehicles 

Truck 

transportation demand S4:50 

type vehicle S4:32a 

transportation demand S4:50 

WARD * S 
Automobile Classifications S4:106 
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