
MASTER 
NINTH PROGRESS REPORT 

f o r  A 1 9  DOE/S/$~/~~- - ~ 5  

TECHNICAL ANALYSIS SUPPORT FOR 

TRANSPORTATION ENERGY CONSERVATION DIVISION OF DOE 

10 May 1979 

Contract No. EM-78-C-03-2184 

I DISCLAIMER 1 I TI s cook m DWW I ~ I X ~ I !  of nort SPODP)~BO DY an sgesgecy of t h  Un tea St~tes Government. 
Nmwr rhe Unltm Slrnes Gorrrnrrnt wr snv agency mareaf, mr am ot thsu BmpfOvee. ~ B I M Y  
wr- oioren or tmrr~ sd or aau- am, IWI lisbl~iw or r e w ~ i b o l ~ w  101 the -raw. I 
mm&men or urefulm of am/ ~ntormatton. opporstus. produrn. a pr- dtrclorad or 
rapresDnts rha Its u s  w l d  nm rnfrinpo priwtelv owed Refsnnm herein 70 am w ~ i f i c  1 
m m m m l  produn, proeerP, or rervlce by trsds mms trsderrark msnufaeturer, or othenxirs, doe8 
not n-lly mnnntun, or Imply m mdonemom. raammwdation, w fa~rnnp by Unltsd 
State Govemmnt w any apency mereof. The VIM and optnmonr of aurbn erproaad hsremn do mt 
-tlv m a  w r s t l s t  how of the Untrad Stm~s G o v a n m m  or any emmy thereof. 1 

Prepared by 

Mobile Systems Directorate 
Eastern Technical Division 
THE AEROSPACE CORPORATION 

El Seundo, California 

for the 

Transportation Energy Conservation Division 
U. S. DEPARTMENT OF ENERGY 

Washington, D. C. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



NINTH PROGRESS REPORT 

( fo r  Apri l  1979) 

TECHNICAL ANALYSIS SUPPORT FOR 
TRANSPORTATION ENERGY CONSERVATION DIVISION OF DOE 

INTRODUCTION 

The Aerospace Corporation is  providing technica l  analys is  support 

s e rv ices  t o  t h e  DOE Transportat ion Energy Conservation (TEC) Division under . 

Contract No. EM-78-C-03-2184. These se rv ices  were i n i t i a t e d  on June 15, 1978, 

under an advance agreement; t h e  cont rac t  was signed by DOE on August 17, 1978. 

The na ture  of t h e  serv ices  being provided is s i m i l a r  t o  t h a t  of a 

previous 30-month support serv ices  cont rac t  between Aerospace and DOE/TEC 

(Contract No. EY-76-C-03-1101, Projec t  Agreement No. 3);  i n  severa l  ins tances  

t h e  work t o  be done is  a d i r e c t  continuat ion of a c t i v i t i e s  i n i t i a t e d  under the. 

previous cont rac t .  

The period of performance under t h i s  cont rac t  commenced on 

June 15, 1978 and expires  on June 14, 1979. DOE has t h e  r i g h t  t o  author ize  

an optional  addi t ional  year  of e f f o r t  which could extend t h e  cont rac t  period 

t o  June 14, 1980. The cont rac t  i s  being incrementally funded; $1,060,000 is  

t h e  amount present ly  obl iga ted .  The ob l iga t ion  l i m i t  f o r  the  f i r s t  year  of 

e f f o r t  (through June 14, 1979) i s  $1,488,785. 

fnllnwing sec t ions  (I] present  t h e  s t a t u s  of achieved progress 

through t h e  period ending 30 Apri l  1979, and (2 )  summarize the  expenditure 

s t a t u s .  H i s to r i ca l  information concerning task  assignments and repor t ing  

a c t i v i t i e s  is provided i n  Appendices A and B.  

2 .  ORGANIZATION OF SUPPORT EFFORT 

Five Branches within DOE/TEC have present ly  committed funding 

support t o  t h e  cont rac t ;  they include: 



Present ly  
Obligated I n  Process Tota l  t o  Date 

1. Heat Engine Systems (G. Thur) 

2 .  Alternat ive  Fuels U t i l i z a t i o n '  
(E.  Ecklund) 

3. Nonhighway Transport Systems 
( R .  Alpaugh) 

4 .  New Concepts Evaluation (M. S t a r r )  

5. E l e c t r i c  and Hybrid Vehicle R & D 
(R. Kirk and K .  Barber) 

A s i x t h  Branch, Technology Assessment and Implementat'ion, may e l e c t  t o  commit 

funds a t  a l a t e r  da te .  I n  addi t ion ,  it i s  contemplated t h a t  it w i l l  be 

necessary t o  support c e r t a i n  TEC-wide program documentation e f f o r t s .  

To provide f o r  cont ro l  and tracking of expenditures and e f f o r t s  

f o r  each of t h e  above Branches and Division a c t i v i t i e s ,  a s e r i e s  of Job Orders 

(JO1s) has been i n i t i a l l y  se l ec ted  and assigned t o  current  and prospect ive 

support needs. They a r e  summarized i n  Table 1. An h i s t o r i c a l  desc r ip t ion  of 

the  work e f f o r t s  assigned during t h i s  cont rac t  f o r  the  above a c t i v i t i e s  is  

presented i n  Appendix A .  

3. PROGRESS FOR THIS REPORTING PERIOD 

Brief summaries of s t a t u s  and progress a r e  given below f o r  those 

support a c t i v i t i e s  i n  progress through Apri l  30, 1979. 

3.1 Heat Engine Systems 

3.1.1 Autoniotive Technology Assess~ilent Study (JO 7751) 

Objective: To a s s i s t  TEC i n  preparing t h e  annual r e p o r t  t o  Congress required 

by Automotive Propulsion Research and Development Act of 1978 ( T i t l e  I11 of 

Public Law 95-238). Requires technology assessments, planning, and r e p o r t  

wr i t ing  and coordination. 

S ta tus :  . Comments and suggestions per ta in ing  t o  t h e  format and contents  of 

the  ~ n n u a l "  Report were developed and presented t o  the  DOE/NASA Automotive Heat 

Engine Program Management Review Meeting on June 17, 1978. General agreement 

was reached on a plan whereby Aerospace and NASA/Lewis would prepare i n i t i a l  



inputs .  A rough d r a f t  strawman document was prepared by Aerospace and 

transmit ted t o  M r .  Lombardi on 1 November 1978 f o r  h i s  review and approval.  

DOEf s review comments were discussed i n  a number of meetings and telecommuni- 

ca t ions  with M r .  Lombardi, M r .  Thur, and M r .  Brogan. The f i n a l  vers ion  of t h e  

r epor t  was t ransmit ted t o  M r .  Lombardi on 27 February 1979. No f u r t h e r  comments 

have been. received.  

3.1.2 Technical Responses t o  Inqu i r i e s  (JO 7752) 

Ob j ec t ive :  To provide quick-respons e support by (1) reviewing inqu i r i e s  sub- 

mit ted t o  t h e  Off ice  of Highway Systems, and (2) preparing technica l  inputs  f o r  

l e t t e r  responses t o  inventors,  Congressional o f f i c e s ,  and concerned c i t i z e n s .  

S ta tus : -  During the  month of Apri l ,  t echnica l  responses were prepared f o r  

21 inqu i r i e s  which were received by the  Off ice  of Highway Systems. 

3.1.3 Highway Systems Analysis Support (JO 7753) 

3.1.3.1 Fuel Consumption and Emission Charac te r i s t i c s  of 
S t r a t i f i e d  Charge Engines 

Objective: To assess  t h e  technological s t a t u s  of s t r a t i f i e d  charge engines 

and provide a b a s i s  f o r  predic t ing  the  f u e l  economy p o t e n t i a l  of these  engine/ 

vehic le  systems a s  af fec ted  by increas ingly  s t r i n g e n t  NO, and HC emission 

regula t ions .  O f  p a r t i c u l a r  i n t e r e s t  i s  t h e  projected f u e l  economy t h a t  might 

be achieved with these  engines a t  t h e  s t a t u t o r y  NO, l eve l  of 0.4 gram/mile. 

S ta tus :  This study, which was i n i t i a t e d  during t h e  previous cont rac t ,  

involves t h e  analys is  of t h e  emissions and f u e l  economy c h a r a c t e r i s t i c s  of 

Ford 's  PROCO and Texaco's TCCS open-chamber s t r a t i f i e d  charge engines, and 

the  e f f e c t s  of NO, cont ro l  l eve l  and i n e r t i a  weight va r i a t ions  on f u e l  economy 

of vehic les  equipped with these  engines. A d r a f t  r e p o r t  has been completed 

which i s  cu r ren t ly  undergoing in-house review, preparatory t o  t r ansmi t t a l  of 

the  r e p o r t  t o  DOE. 

3.1.3.2 Summary of Diesel-related Work i n  Areas of Technology 
Develo~ment and Health Ef fec t s  

Objective: To summarize a l l  d i e se l - r e l a t ed  work i n  t h e  areas  of technology 

development and hea l th  e f f e c t s  current ly  i n  progress by indus t ry  and government 



agencies .  To i d e n t i f y  s p e c i f i c  a r eas  which a r e  c u r r e n t l y  not  adequately 

covered by ongoing o r  pro jec ted  programs, and which t h e r e f o r e  a r e  considered 

t o  be candidates  f o r  DOE support .  

S t a tus :  A paper e n t i t l e d  "Diesel Engine Research and Deve1opment.Status" 

was prepared and presented a t  t h e  DOE Highway Vehicle Systems Cont rac tors '  

Coordination Meeting which was he ld  on Apr i l  24-26 a t  Dearborn, Michigan. 

A t  t h e  reques t  of M r .  Themak, EPA1s review comments on t h e  prelim- 

ina ry  d r a f t  of DOE'S Fact  Book on Issues  Surrounding Federal  Regulation of  

Light Duty Diesel  Vehicles were c r i t i c a l l y  examined. A r e p o r t  summarizing our  

pos i t i on  was t ransmi t ted  t o  M r .  Themak on 17 Apr i l  1979. 

Work on t h e  second annual r e p o r t  e n t i t l e d  "Diesel Engine Research 

and Development S t a t u s  and Needs" has been i n i t i a t e d .  

3 .1.3.3 Heat Engine Thermal Eff ic iency  

Object ive:  To determine t h e o r e t i c a l  and a c t u a l  a i r  cyc l e  and f u e l - a i r  cyc l e  

e f f i c i e n c i e s  f o r  automotive h e a t  engines. 

S t a tus :  Theore t ica l  and brake thermal e f f i c i e n c i e s  were computed f o r  Otto,  

d i e s e l ,  Brayton, and S t i r l i n g  cyc le  engines a s  a func t ion  of  many parameters,  

including compression r a t i o ,  a i r - f u e l  r a t i o ,  t u rb ine  i n l e t  temperature,  S t i r l i n g  

hea t e r  head temperature, and regenera tor  e f f ec t iveness .  The computed e f f i c i en -  

c i e s  a t  t h e  b e s t  opera t ing  po in t  of  t h e  engine and over t h e  Federal  Driving 

Cycle were compared with a c t u a l  values determined from measured veh ic l e  f u e l  

economy da ta .  Resul ts  of t h i s  a n a l y s i s  were t ransmi t ted  t o  M r .  Brogan on 

16 March 1979. A d r a f t  f i n a l  r e p o r t  has been completed and i s  cu r ren t ly  under- 

going in-house Peview. 

3.1.3.4 Engine-Fuel-Refinery System Tradeoff 

Objective: To determine t r anspor t a t ion  mileage and crude o i l  savings r e l a t e d  

t o  t h e  production and u t i l i z a t i o n  of a l t e r n a t e  f u e l s .  

S t a tus  : Crude o i l  u t i l i z a t i o n  e f f i c i ency  expressed i n  terms of veh ic l e  

miles  dr iven  per  b a r r e l  of crude o i l ,  was determined f o r  a number of scenar ios  

involving t h e  increased u s e  of  d i e s e l  engines,  a s  wel l  a s  t h e  in t roduct ion  of 

gas t u rb ines ,  S t i r l i n g  engines,  and open-chamber s t r a t i f i e d  charge engines 



using wide-cut f u e . 1 ~  i n  place of gasol ine  o r  d i e s e l  f u e l .  I n i t i a l  study r e s u l t s  

were t ransmit ted t o  M r .  Brogan on 23 March 1979. A comprehensive study of 

re levant  i s sues  i s  nearing completion. 

3.1.3.5 Evaluation of Unsolici ted.Proposals  and Reports 

Objective: To perform technica l  evaluat ions of unso l i c i t ed  proposals and 

repor t s  submitted t o  t h e  Off ice  of Highway Systems. 

S ta tus :  A t  t he  reques t  of Messrs. Thur, Lombardi, and Themak, four  unso l i c i t ed  

proposals were reviewed during t h i s  r e p o r t  period.  I t  was recommended t h a t  DOE 

not  support t h e  development of t h e  proposed concepts.  

The f i r s t  proposal, e n t i t l e d  "Electronic Fuel Saver and Emission 

Control System," involves the  development of an electr ical ly-powered f u e l  pre- 

hea te r  t o  enhance f u e l  vaporizat ion i n  spark i g n i t i o n  engines. The f u e l  savings 

r e s u l t i n g  from t h e  i n s t a l l a t i o n  of t h i s  device i n  late-model automobiles a r e  

judged t o  be near  zero, and s a f e t y  would be se r ious ly  compromised. 

The second proposal,  e n t i t l e d  "Development of a Mechanically Simple, 

Fuel Ef f i c i en t ,  and Environmentally Safe In te rna l  Combustion Engine (Enclosed 

Turbine Engine)," i s  concerned with the  development of a two-stroke d i e s e l  

engine using crankcase compression f o r  scavenging. This engine has no f u e l  

consumption advantage over ex i s t ing  d i e s e l  engines, and is  bu lk ie r  and heavier  

than current  i n - l i n e  o r  ' V t  designs.' 

The t h i r d  proposal, e n t i t l e d  "Proposed Improvements i n  Automotiiie 

Engines," involves t h e  incorporat ion of a number of well known techniques i n t o  

automobile engines. These techniques include turbocharging, d i r e c t  cy l inder  

f u e l  in j ec t ion ,  twin exhaust manifolds, valve and p o r t  modif icat ions,  and 

increased exhaust valve overlap.  While turbocharging and f u e l  i n j e c t i o n  a r e  , . 

known t o  improve vehic le  f u e l  economy, and a r e  being se r ious ly  considered by 

the  automobile industry,  t h e  o ther  proposed modifications o f f e r  l i t t l e  f u e l  

conservation p o t e n t i a l .  

The four th  proposal, e n t i t l e d  "Research and Development P ro jec t  f o r  

a High Efficiency Rankine Cycle Engine," f ea tu res  the  use of a highly e f f i c i e n t  

rec iprocat ing  expander with reheat  and combustion a i r  preheat ing.  While the  



thermal e f f i c i ency  goal of 27 percent  is  considerably higher  than the  ef f ic iency 

achieved i n  o the r  automotive Rankine engine designs, it i s  not  s u f f i c i e n t l y  

high t o  produce f u e l  savings r e l a t i v e  t o  f u t u r e  conventional and a l t e r n a t i v e  

engines. 

A t  t h e  request  of D r .  Fleming, an unso l i c i t ed  proposal e n t i t l e d  

" S t a b i l i t y  of Hydrocarbon Fuels" was evaluated.  Because of a lack of i d e n t i -  

f i a b l e  energy losses  due t o  f u e l s  d e t e r i o r a t i o n  i n  s torage ,  it was recommended 

t h a t  DOE not fund t h e  proposed study of s to rage  l i f e t i m e  of f u e l s .  

A t  t h e  request  of M r .  Alpaugh, an unso l i c i t ed  proposal e n t i t l e d  

\ "Development of a Basic Design of an Advanced wind-driven Cargo Ship" was 

) evaluated. The proposed use of newly designed masts and s a i l s  f o r  a se l ec ted  

1 group of cargo vesse ls  appears t o  be a t t r a c t i v e  and worthy of more d e t a i l e d  

I evaluat ion.  Therefore, it was recommended t h a t  DOE s o l i c i t  more d e t a i l e d  infor-  

I mation from t h e  proposer, and conduct an analys is  of a l l  i ssues  involved, 

including t r ade  routes,  f u e l  p r i c e  pro jec t ions ,  p o t e n t i a l  cargo markets, and 

energy savings. 

- 
Development of Vehicle Systems Program Act iv i ty  Displays 

Objective: To define and develop v i sua l  techniques t o  d isp lay  and monitor t h e  

content and a c t i v i t y  l eve l  of t h e  Vehicle Systems Program. 

S ta tus  : Data were co l l ec ted  on ten  programs f o r  d isp lay  on t h e  DOE s t a t u s  

cha r t .  The t e n  programs a r e  Advanced Transmissions, Chrysler  Gas Turbine 

Vehicles,  S t i r l i n g  Engine Vehicles, Gas Turbine Trans i t  Bus Demonstration, 

Controlled Speed Accessory Drive Demonstration, Truck Bottoming Cycle Program, 

Turbocompound Diesel Truck, Ceramic Gas Turbine Truck, Hydrogen Engine Vehicle, 

and Student Competitions on Relevant Engineering. Preliminary conceptual 

a c t i v i t y  summary sheets  were prepared f o r  each p ro jec t  and provided t o  

P .  Lombardi. Based on h i s  review and the  comments of A .  Chesnes, t h e  next l e v e l  

of a c t i v i t y  was focused on a geographic o r i e n t a t i o n  s t a t u s  board f o r  top  l eve l  

t racking of p ro jec t  s t a t u s .  This s t a t u s  board was completed and displayed a t  

the  Highway Vehicles Contractors' Coordination Meeting during Apri l  24-26, 1979. 

3 i l i 3 . 7  ' Research.Needs f o r  Automotive Engines 

'Objective: To iden t i fy  bas ic  and applied research  needs i n  t h e  areas  of i n t e r -  

mi t ten t  and continuous combustion automotive h.eat engines, and t o  o u t l i n e  



s p e c i f i c  research programs aimed a t  t h e  achievement of s i g n i f i c a n t  improve- 

ments i n  automobile f u e l  economy. 

S ta tus  : A t  t h e  request  of Mr. Brogan, a l i s t  of research needs was prepared 

f o r  various ca tegor ies  of advanced automotive power systems. The Conference on 

Basic Research Direct ions f o r  Advanced Automotive Technology, held on February 

13 and 14, 1979 i n  Boston, Massachusetts, was at tended,  and quick-response 

support was provided a t  t h a t  meeting t o  both t h e  Engine and Fuels/Powertrain 

Systems Panels, as ' s i s t ing  these  panels i n  t h e  preparat ion of summary repor t s  

t o  t h e  Secre tary  of Transportat ion.  

Further  support i s  an t i c ipa ted  f o r  t h e  forthcoming "summit" 

meeting cu r ren t ly  scheduled f o r  mid- t o  late-May. 

Carburetor F loa t  Inves t iga t ion  

Objective: To inves t iga te  po ten t i a l  carbure tor  f l o a t  malfunctioning, and t o  

determine t h e  e f f e c t  on Air-fuel  mixture and veh ic l e  f u e l  economy. 

Sta tus :  A number of de fec t ive  carbure tor  f l o a t s ,  provided by Congressman 

Paul Findley 's  o f f i c e ,  a r e  being t e s t e d  by Aerospace t o  determine t h e i r  f u e l  

absorption c h a r a c t e r i s t i c s  and r e l a t e d  weight changes. To provide comparison 

da ta ,  a number of new f l o a t s  a r e  a l s o  being t e s t e d .  The f l o a t  manufacturer has 

been contacted and has supplied s p e c i f i c a t i o n  da ta  f o r  the  f l o a t s  under 

examination. 

Al terna t ive  Fuels U t i l i z a t i o n  

Fuel Economy Improvement Po ten t i a l  Study (JO 7758) 

'Objective: To determine the  combustion e f f i c i ency  po ten t i a l  of spark i g n i t i o n  

engines and t h e  p o t e n t i a l  impact of f u e l  modif icat ions.  Phase I involves t h e  

analys is  of combustion los ses  of iate-model engines; Phase I1 involves theor- 

e t i c a l  analyses of combustion i n e f f i c i e n c i e s  a s  a f fec ted  b y ' v a r i a t i o n s  i n  f u e l  

heat  r e l e a s e  r a t e .  

S ta tus  : The study of engine e f f i c i ency  los ses ,  a s  represented by HC and CO 

exhaust emissions, was completed during t h i s  r epor t  period.  Vehicle s imulat ion 

(VEHSIM) computer program calcula t ions  were performed f o r  e ight  1977 and s i x  

1978 model year spark i g n i t i o n  and d i e s e l  engine/ jehic le  configurat ions,  



considering both raw engine and c a t a l y s t  emissions. Combustion e f f i c i e n c y  

r e s u l t s  obtained from t h e s e  v e h i c l e  s imula t ions  over t h e  urban d r iv ing  cycle ,  

and from combustion e f f i c i ency  maps previously ca lcu la ted ,  were summarized i n  

two in te r im r e p o r t s  t ransmi t ted  t o  D r .  Fleming on 15 November 1978 and 2 Apr i l  1979. 

The Phase I1 f i n a l  r e p o r t ,  which analyzes t h e  e f f e c t s  of combustion r a t e  on engine 

e f f i c i ency ,  was t ransmi t ted  t o  D r .  Fleming on 9 February 1979. A summary r e p o r t  

on both phases is i n  prepara t ion .  

3.2.2 A l t e rna t ive  Fuels Analysis Support (JO 7759) 

3.2.2.1 Hydrogen Powered v s .  E l e c t r i c  Automobiles 

Objective: To compare t h e  c o s t s  and b e n e f i t s  of t h e  genera t ion  of hydrogen and 

i t s  use  a s  f u e l  i n  a  spark i g n i t i o n  engine versus t h e  d i r e c t  use  of e l e c t r i c  

energy i n  ba t te ry-opera ted  veh ic l e s .  

S t a t u s  : The study has been completed and documented i n  a  f i n a l  d r a f t  r e p o r t  

cons i s t i ng  of an execut ive summary and sepa ra t e  s ec t ions  on each of  t h e  fou r  

p r i n c i p a l  s tudy  t a sks :  (1) hydrogen product ion,  (2) hydrogen veh ic l e  assessment,  

(3) e l e c t r i c  veh ic l e  assessment, and (4) t echn ica l  and economic comparison of  

hydrogen and battery-powered veh ic l e s .  The d r a f t  r e p o r t ,  which has been reviewed 

by n ine  o u t s i d e  organiza t ions ,  has been t ransmi t ted  t o  DOE f o r  review, and 

approval f o r  pub l i ca t ion  was received from M r .  Ecklund i n  February. F i n a l  e d i t i n g  

and typing of  t h e  masters  a r e  scheduled f o r  completion toward t h e  l a t t e r  p a r t  

of May. 

3.2.2.2 P ro j ec t  Plan f o r  R e l i a b i l i t y  F l e e t  Tes t ing  of 
Alcohol/Gasoline Blends 

Object ive:  'Yo prepare a  P ro j ec t  Plan which de f ines  a l l  a spec t s  of t h e  requi re -  

ments f o r  adequately demonstrating t h e  in-use r e l i a b i l i t y  of  a lcohol /gaso l ine  

blends v i a  f l e e t  t e s t i n g .  

S t a tus :  An i n i t i a l  vers ion  of  t he  p r o j e c t  p l an  was completed and t r ans -  

mi t ted  t o  E .  E .  Ecklund on J u l y  31, 1978. Review comments were received and 

t h e  document was r ev i sed  accordingly.  The second vers ion  was submitted i n  mid- 

September and f u r t h e r  rev ised  i n  mid-October. A meeting was he ld  on December 6, 

1978 t o  review t h e  p lans  made t o  d a t e .  Based on t h a t  review, t h e  CRC meeting i n  



Detroi t  on December 12 was attended t o  g e t  t h e i r  inputs  t o  and comments on the  

plan.  E f fo r t s  were i n i t i a t e d  during t h e  t h i r d  week i n  December t o  secure the  

se rv ices  of SWRI t o  a s s i s t  i n  planning t h e  f l e e t  t e s t i n g  a c t i v i t i e s .  SWRI was 

issued a purchase order  i n  mid-January and has commenced the  required t a sk .  

The CRC Al terna te  Automotive Fuels Group meeting was attended i n  

Atlanta,  Georgia on February 14. The p r inc ipa l  discussion focused on subgroup 

repor t s  concerning ana ly t i ca l  procedures, f u e l  se l ec t ion ,  and veh ic l e  se l ec t ion  

c r i t e r i a  t o  be recommended f o r  alcohol/gasol ine blend use.  

The following day, M r .  E .  Eugene Ecklund convened a meeting of CRC 

members and o ther  i n t e r e s t e d  p a r t i e s  t o  review t h e  F l e e t  Se lec t ion  C r i t e r i a  

. Document prepared by SWRI and Aerospace. This document has been revised  according 

t o  t h e  comments received.  

A March 30, 1979 rev i s ion  of the  P ro jec t  Plan was completed which 

incorporated t h e  r e s u l t s  of a l l  t he  foregoing mee.tings and discussions.  A pre- 

sen ta t ion  which out l ined  t h e  program was'given a t  t he  Highway Vehicle Systems 

Contractors '  Coordination Meeting i n  Dearborn, Michigan, Apri l  24-26, 1979. 

3.2.2.3 Alcohol/Diesel Fuel Emulsions Study 

Objective: To review p a s t  and ongoing research i n  the  areas  of d i e s e l  f u e l  

emulsions with alcohols  and water, and t o  i d e n t i f y  f u r t h e r  research needs f o r  

f u t u r e  DOE considerat ion.  

S ta tus  : A l i t e r a t u r e  search has been i n i t i a t e d ,  and a study plan i s  i n  

preparat ion.  

3.2.3 Nonhighway Transport Systems 

3.2.3.1 Commercial Aviation Nonhardware Energy 
Conservation S t ra t eg ies  (JO 7761) 

Objective: To examine commercial av ia t ion  opera t ional  p o l i c i e s  and f u e l  con- 

servat ion  s t r a t e g i e s  and iden t i fy  those t h a t  a r e  t h e  most bene f i c i a l  and 

deserving of DOE support .  

S ta tus :  During the  month of March, l e t t e r s  were received from Continental 

and Alaska Ai r l ines  de l inea t ing  t h e  incremental cos t s  which they would incur  

and charge, a s  subcontractors  t o  Aerospace, f o r  t h e i r  p a r t i c i p a t i o n  i n  a  program 



intended t o  demonstrate reduced f u e l  consumption of commercial a i r l i n e r s  

through improved airframe maintenance. During t h i s  r epor t  period,  work s t a t e -  

ments were prepared, de l inea t ing  t h e  t a sks  t o  be performed by Continental and 

Alaska Ai r l ines ,  who were se l ec ted  a s  subcontractors  f o r  t h i s  e f f o r t .  Airframe 

aud i t  forms were developed f o r  use by Continental A i r l ines  i n  tabula t ing  a i r -  

frame discrepancies of t h e i r  DC-10 f l e e t .  

F ina l  changes on t h e  r epor t  e n t i t l e d  "Examination of Commercial 

Aviation Operational Energy Conservation St ra tegies"  a r e  near ly  complete, and 

the  repor t  masters w i l l  be mailed t o  t h e  DOE p ro jec t  monitor e a r l y  i n  May f o r  

publ ica t ion  of the  r e p o r t  as  a  DOE document. 

A t  the  reques t  of M r .  Alpaugh, a  proposed program plan f o r  the  

monitoring of a i r c r a f t  f u e l  economy i n  t h e  commercial a i r  t r anspor t  s e c t o r  was 

developed and forwarded t o  the  DOE. The p lan  is  composed of a  s e t  of tasks  t o  

be accomplished over a  one-year performance period.  Culmination of the  f i r s t  

yea r ' s  work would r e s u l t  i n  t h e  development of a  computer program, and the  use 

of the  program t o  assess  pas t  e f f o r t s  by t h e  commercial a i r  t r anspor t  s e c t o r  

aimed a t  improving a i r c r a f t  f u e l  economy through app l i ca t ion  of opera t ional  

s t r a t e g i e s .  Subsequent follow-on use of t h e  computer program would r e s u l t  i n  

issuance of qua r t e r ly  and annual r epor t s ,  evaluat ing t h e  e f f i c i ency  of j e t  

f u e l  usage within t h e  commercial a i r  t r anspor t  s e c t o r  and the  i d e n t i f i c a t i o n  

of opera t ional  areas requi r ing  improvement. 

A t  t he  reques t  of M r .  Alpaugh, a  presenta t ion  was given t o  t h e  

FAA on 16 March on t h e  recent ly  completed Aerospace study of Commercial 

Aviation Operational Energy Conservation S t r a t e g i e s .  In  prepara t ion  f o r  t h i s  

presentat ion,  an analys is  of the  re l .a t ive  cont r ibut ion  of load f a c t o r  changes 

and t h e  cont r ibut ion  of the  implementation of conservation s t r a t e g i e s  t o  year- 

to-year va r i a t ions  i n  revenue ton miles per  ga l lon  (RTMPG) performance was 

formulated. Results  of the  analys is  show t h a t  only about 1 percent  of a  16 

percent  improvement i n  RTMPG between 1972 and 1975 can be a t t r i b u t e d  t o  con- 

servat ion  e f f o r t s ,  while the  remaining 15 percent  improvement i s  r e l a t e d  t o  

load factor changes. A recent  FAA r epor t  a t t r i b u t e s  the  e n t i r e  16 percent  

improvement i n  RTMPG t o  implementation of conservation s t r a t e g i e s .  



New Concepts Evaluation (JO 7764) 

Object ive:  To provide analyses  and technica l  support  t o  f a c i l i t a t e  DOE'S 

,evaluat ion of s p e c i f i c  proposals  received by DOE. 

S t a tus :  No proposal eva lua t ions  were performed under t h i s  J O  during t h i s  

r epo r t ing  period.  

3.2.5 E l e c t r i c  and Hybrid Vehicle  R & D 

3.2.5.1 EHV Program Coordination Support (JO 7765) 

Object ive:  To provide c l o s e  support  t o  t h e  EHV R & D Coordinating Committee 

i n  t h e  a r eas  of  ana lys i s ,  assessment, and planning. 

S t a t u s :  The following a c t i v i t i e s  were i n  progress  during t h e  r epo r t ing  

period,  o r  a r e  of  a cont inuing na tu re .  

1. General Support t o  t h e  EHV Coordinating Committee 

Objective: To p a r t i c i p a t e  i n  bimonthly R & D work sess ions  and provide 

planning support .  

S t a tus :  The R & D Coordinating Committee met on 24 Apr i l ,  a t  which 

time program goals  were discussed a s  wel l  a s  publ ic  awareness p lans .  

~ e r o s ~ a c e  supported t h i s  meeting. 

2 .  Preparat ion of Level I1 R & D Plan f o r  EHV Program 

Objective: To expand t h e  cu r r en t  Level I Program Plan t o  a more d e f i n i t i v e  

and d e s c r i p t i v e  vers ion  (Level 11) .  

S t a tus :  The program d e s c r i p t i o n  sec t ion  of  t h e  Level I1 Plan has been 

v i r t u a l l y  completed. A few i s o l a t e d  a reas  remain. Work i s  now beginning 

on the  goa ls  and ob jec t ives  s ec t ion  of t h e  document. I t  is  s t i l l  planned 

t o  d e l i v e r  a d r a f t  of t h e  p lan  t o  DOE by t h e  end of May. This  d r a f t  w i l l  

b e  more of a strawrnan than a f i n i s h e d  document, p a r t i c u l a r l y  i n  view of 

t h e  developing na tu re  of t h e  goa l s .  

3. GoalsStudy 

Objective: The major t h r u s t  of t h i s  a c t i v i t y  i s  t h e  formulat ion of goa ls  

f o r  t h e  EHV R & D Program based on t h e  Level I and Level I 1  P lans .  



Status : The current draft Level I Program Plan is being rewritten 

by Lawrence Livermore Laboratory in the form of an Energy Supply 

Acquisition Program Plan (ESAPP). A set of overall program goals is 

being drafted. The Level I1 goals must mesh with these new 

Work on these revised R 6 D goals is in process. A meeting between 

DOE, Aerospace, and NASA/Lewis personnel was held on 30 April to begin 

formulation of specific performance-related goals. This will be 

followed up by discussions with Lawrence Livermore and Purdue University 

in early May. 

4. Public Awareness and Information Dissemination Activities 

Objective: To assist the EHV R 6 D Program in their technical information 
dissemination activities. 

Status : The firm of Warren Weil Associates has been put on subcontract 

to Aerospace to assist in the information dissemination activities. In 

addition, negotiations are in process to subcontract with the firm of 

Audio Visual Specialties to assist in the preparation of visual materials. 

A great deal of planning and subsequent implementation effort is being 

carried out in preparation for a press briefing by DOE on the 2 x 4 

Vehicle delivery on 14 May. Aerospace is coordinating the preparation 

of materials for the briefing and the briefing itself. Work has begun 

on a similar press briefing for the GE/Chrysler Near Term EV on 22 June. 

Miscellaneous Support Activities 

Objective: To perform various quick-response support tasks as requested 

by the R D Coordinating Committee. 

Status : No other activities in this area. 

Electric and Hybrid Vehicle Analysis Support (JO 7766) 

Objective: This task area encompasses assignments of analysis and assessment 

of electric and hybrid vehicle systems and components. 

Status: The following activities were in progress during the reporting period. 

1. Proposal/Report/Correspondence Analysis 

Objective: This effort includes detailed analyses of proposals and 



r epo r t s ,  reviews of t h e  DOE EHV Annual and Quar te r ly  Reports,  and 

reviews of  miscellaneous DOE r e p o r t s ,  a s  wel l  a s  prepara t ion  of technica l  

responses t o  i n q u i r i e s .  

S t a tus :  Three u n s o l i c i t e d  proposals were given technica l  eva lua t ion  

by Aerospace personnel during t h i s  per iod .  These proposals  r e s u l t e d  

from t h e  Planning Grant Program. 

Five responses t o  Congressional and pub l i c  i n q u i r i e s  were 

prepared during t h e  r epo r t ing  per iod .  

2 .  Development of  Technique f o r  Including E l e c t r i c  Vehicles i n  
Corporate Average Fuel Economy (CAFE) Standards 

Objective: To develop an approach and technique whereby t h e  energy- 

use-equivalence of e l e c t r i c  veh ic l e s  could be  incorporated i n t o  t h e  

CAFE standards . 
Sta tus :  Chrysler  Corporation personnel were given t h e  CAFE b r i e f i n g  

on 25 Apr i l .  They suppl ied severa l  he lp fu l  and p e r t i n e n t  comments. No 

response has y e t  been received from Ford. Follow-up e f f o r t s  w i l l  b e  

i n i t i a t e d  i n  May. 

3 . 2 . 5 . 3  E l e c t r i c  and Hybrid Vehicle Performance Standards Support (JO 7767) 

Object ive:  This t a sk  involves ana lyses  of t h e  cu r r en t  s t a t e  of  t h e  a r t  o f  

t h e  performance c a p a b i l i t i e s  of EHV technology t o  provide a b a s i s  f o r  recom- 

mending fu ture-year  EHV performance s tandards .  I t  w i l l  provide DOE with a 

de fens ib l e  b a s i s  f o r  s e t t i n g  f u t u r e  s tandards .  The f i r s t  cyc le  i s  t o  be 

completed by December 1979. 

S t a tus  : During t h i s  r epo r t ing  period,  d i scuss ions  continued with i n t e r e s t e d  

and p a r t i c i p a t i n g  organiza t ions  regarding comments on t h e  e x i s t i n g  performance 

s tandards .  The general  groups o r  types of con tac t s  made inc lude  t h e  fol lowing.  

1. EHV Indus t r i e s  
2 .  Demonstration s i t e  opera tors  
3 .  DOE cont rac ted  agencies  
4 ,  Un ive r s i t i e s ,  government agencies ,  and b a t t e r y  manufacturers 
5 .  General veh ic l e  manufacturing indus t ry  

The t o t a l  of companies o r  organiza t ions  t h a t  have been contacted has increased  

t o  over f o r t y .  Work a l s o  continues on t h e  genera t ion  of t h e  l i s t  of  p o t e n t i a l  

recommended performance s tandard changes which w i l l  become p a r t  of t h e  DOE r e p o r t .  



4 .  CURRENT STATUS OF ALL ACTIVITIES 

Appendix A and Sec t ion  3 above desc r ibe  the  s p e c i f i c  assignments 

made t o  d a t e  and t h e i r  general  schedule requirements.  Figure 1 d e p i c t s  t h i s  

information i n  graphica l  format.  A s  can be noted, much of  t h e  e f f o r t  i s  of 

t h e  continuing, quick-response, o r  i n t e r m i t t e n t  na tu re .  

Appendix B i s  a summary t a b l e  which d e l i n e a t e s  t h e  p r i n c i p a l  

r epo r t ing  a c t i v i t i e s  of The. Aerospace Corporation on a l l  t a sk  assignments 

from t h e  incept ion  of t h e  con t r ac t  t o  d a t e .  

5. PROBLEM AREAS 

No major problems of  a tcchnica l  na tu re  were encountered during 

t h i s  r epo r t ing  period.  

6.  PLANNED ACTIVITIES FOR MAY 1979 

The month of May w i l l  be  devoted t o  cont inuing those  t a sk  

a c t i v i t i e s  under way, and i n  i n i t i a t i n g  any newly-defined t a sks  t h a t  may be  

assigned during t h a t  per iod .  

7. EXPENDITURE STATUS 

The c u r r e n t l y  ob l iga t ed  funding l e v e l  is  $1,060,000, with an 

add i t i ona l  $940,000 cu r ren t ly  being processed f o r  a t o t a l  funding l e v e l  t o  

d a t e  of  $2,000,000. The apportionment of t hese  funds by Job Order (JO) i s  

summarized i n  Table 2 ,  toge ther  with an accounting of  cumulative expenditures  

on a monthly b a s i s .  

The cumulative a c t u a l  t o t a l  expenditure  through t h i s  r epo r t ing  

period i s  $851,000. 



Table 1. J o t s  Assigned 

Heat Engine Sys tems  

7751 . Automotive Technology Asses smen t  Study 

7752 Technical  Responses to  Inquiries 

7753 Highway Systems Analysis Support 

7754 Evaluation of Specific Engines /Sys t e m s  

7755 Special  Heat Engine Sys tem Studies 

Alternative Fue ls  

7756 Disti l lery Impact Study 

7757 Immediate Action Studies Support 

7758 Fue l  Economy Improvement Potent ia l  Study 

7759 Alternative Fue ls  Analysis Support 

7760 Special  Alternative Fue ls  Studies 

Nonhighway Systems 

7761 Cornmer cia1 Aviation F u e l  Economy Study 

7762 General  Aviation F u e l  Economy Study 

7763 Nonhighway Sys tems  Analysis Support 

New Concepts Evaluation 

7764 Proposa l  Evaluations 

Elec t r ic  and H.ybrid Vehicles . 

7765 EHV P r o g r a m  Coordination Support 

7766 E l e c t r i c  and Hybrid Vchicle .Analysis  Support 

7767 ' E l e c t r i c  and Hybrid Vehicle Performance Standards Support 

Technology Assessment  and Implementation 

7768 Assessment  and Implementation Overview 

Technical  P r o g r a m  Documentation 

7769 P r o g r a m  Planning and Analysis 

7770 Management Review and Control Documentat.ion 



Table 2. Cumulat ive Expenditure His to ry  with Job  O r d e r  Breakdown 

(l)~n:llldes $940,000 being processed as  of 4/6/79. 

Actual 
Expenditure 

Through 
3/31/79 

(371,700) 
57,400 
63,000 

236,700 
14.600 

0 

(175,900) 
19,300 
18.800 
36,800 

100.500 
500 

(55.800) 
54,400 

0 
1,400 

(15,100) 
15,100 

(139,400) 
113.300 
14,000 
12,100 

( 0 )  
0 

(100) 
. 100 

0 

758,000 

Actual 
Expenditure 

Through 
1/31/79 

(287.800) 
50. 200 
45,700 

177,900 
14,000 

0 

(126,000) 
15,200 
18,100 
23.600 
68,600 

500 

(37.900) 
36,500 

0 
1.400 

(13.100) 
13.100 

(100,300) 
92.600 

5.900 
1.800 

( 0  
0 

(100) 
100 

0 

565.200 

Actual 
Expenditure 

'n)rough 
2/28/79 

(324,100) 
56,600 
53,100 

199.800 
14,600 

0 

(145.500) 
16,500 
18.300 
29.900 
80,300 

500 

(45,900) 
44,500 

0 
1,400 

(14.200) 
14.200 

(118,700) 
101,500 

11,000 
6.200 

( 0 )  
0 

(100) 
100 

0 

648,500 

Actual 
Expenditure 

Through 
11/30/78 

(295,000) 
33,900 
34,600 

122,500 
14,000 

0 

(79.900) 
11,700 
18,000 
12,300 
37,500 

400 

(21,000) 
19,600 

0 
1,400 

(8,800) 
8,800 

(72,500) 
. 72.300 

200 - 
0 

( o i  
0 

(100) 
1bO 

0 ! 
337,310 

Actual 
Expel " .  :e 

n 1 

4, 8 

(420,500) ' 

57.400 
71,400 

277,100 
14.600 

0 

(189,700) 
20,400 
18,800 
37,800 

112.200 
500 

(62,800) 
61,400 

1,400 O !  . 

Actual 
'.xpenditure 

Through 
12/31/78 . 

(243.700) 
45,100 
41.200 

143,400 
14.000 

0 

(105.6flo) 
15,200 
18,100 
17.900 
54.000 

4 00 

(29,800) 
28.400 

0 
1.400 . 

(13,100) 
13,100 

(87,300) 
83,300 

3.500 
' 500 

( 0 )  
0 

(100) 
100 

0 

479.600 
- - 

Actual  
Expenditure 

Through 
9 /30 /78  

'(143,900) 
17,900 
24.300 
97,400 

4,300 
0 

(62.600) 
9,200 . 

15,100 
10,700 
27,600 

0 

(17,300 
16,200 

0 
1.100 

(4.700) 
4.700 

(46,200 
46.200 

0 
0 

( 0 )  
0 

( 0 )  
0 
0 

274,700 

(16,400) 
16.400 

(.161,500) 
- 0 

I0 
.. .. b0 
( 0 )  

0 

(200) 
200 

0 

851,000 

Actual  
Expenditure 

Through 
7/31/78 

(31,900) 
2,100 

12.700 
20, LOO 

0 
0 

(19,400) 
5,200 

0 
1 ,700  

12 ,500  
0 

(10,500) 
10,500 

0 
0 

(2. 100) 
2.100 

(10, 300) 
10. 300 

0 
0 

( 0 )  
0 

( 0 )  
0 
0 

77.200 

ca tegor ies .  

P r e s e n t l y  
Allocated 

Funds(1) 

$ WC.K 

$253K 

$220K 

$63K 

$570K 

$0 

4: 

$2.0330 

funding 

Actual  
Expenditure 

Through 
10131/78 

(173,500) 
29,400 
28,500 

106 000 
9: 600 

0 

(71.200) 
9.400 

17.900 
10,700 
33.200 

0 

(18,300) 
16,900 

0 
1,400 

(5,100) 
5.100 

(57,900) 
57,900 

0 
0 

( 0 )  
0 

( 0 )  
0 
0 

326.000 

Job O r d e r  
Number 

7751 
7752 
7753 
7754 
7755 

7756 
7755 
7756 
7759 
7760 ' 

7761 
7762 
7763 

7764 

7765 
7766 
7767 

7768 

7769 
7770 

' 

: 

Actual  
Expenditure 

Through 
8/31/78 

(98.600) 
3,000 

19 500 
76: 100 

0 
0 

(47,200) 
8 , 2 0 0  
9,600 
6 ,000  

23,400 
0 

(13, 100) 
13.100 

0 
0 

(2,900) 
2,900 

(24. 500) 
24,500 

0 
0 

( 0  
0 

( 0 )  
0 
0 

186, 300 

' T a s k  Descript ion 

HEAT ENGINE SYSTEMS 
Automotive Technology A s s e s s m e n t  
Technica l  Responses  to  inquiries 
Highway S y s t e m s  Analyale Support  
Evalaat ion of Specif ic  Engines /Sys tems  
Spec ia l  Hea t  Engine SyaEem Studies  

ALTZRNATIVE FUELS 
Dis t i l l e ry  Impac t  Study 
Immedia te  Action Studies  Support  
F u e l  Economy Improvennent Po ten t ia l  
Al te rna t ive  F u e l s  Analysis  Support  
Spec :a1 Alternat ive Fue la  Studies  

NONZ-IIGCIWAY SYSTEMS 
C o m m e r c i a l  Aviation F c e l  Economy 
Genera l  Aviation F u e l  Economy 
Nonl~ighway S y s t e m s  .Analyeis Support  

NEW CONCEPTS EVALiJATION 
P r o p s a l  Evaluat ions 

ELEZTRIC & HYB;RID vEkIICLC R & D . 
EHV P r o g r a m  Coordinat ion Support  
E l e c i r i c  Vehicle Ana1ys.s Support  
Hybcid Vehicle Ana lys i s  Support  

TECHNOLOGY ASSESSNENT 
A s s e s s m e n t  and Implementat ion Overview 

TECHNICAL PROGRAM DOCUMENTATION 
P r o g r a m  Planning and P.nalyais 
Management  Review and  Control  Docunient 

TOTALS 

* ~ a E i g n r n e n t s  t o  be charged  p r o - r a t a  t o  o ther  



Table 3. Monthly Expendimre History with Job O r d e r  Breakdown 

February 
1979 

Expenditure 

(36,300) 

6,400 
7,400 

21,900 
600 

0 

(19,500) 
1.300 

200 
6,300 

11,700 
0 

(8.000) 
8,000 
0 
0 

(1.100)' 

1,100 

(18.400) 

8.900 
5,100 
4.400 

( 0 )  
0 

( 0 )  
0 
0 

83,300 

.lanuary 
1979 

expenditure 

(44,100) 

5,100 
4,500 

34.500 
0 
0 

(20,400) 
0 
0 

5,700 
14,600 

100 

(8.100) 
8,100 
0 
0 

( 0 ) 

( 0 )  

(13.000) 

9,300 
2,400 
1,300 

( 0 )  
0 

( 0 )  
0 
0 

85.600 

March 
1979 

Expenditure 

(47,600) 

800 
9,900 

36,900 
0 
0 

(30,400) 
2.800 

500 
6,900 

20,200 
0 

(9,900) 
9,900 
0 
0 

(900) 
900 

(20,700) 

11,800 
3,000 
5.900 

( 0 )  
0 

0 

109.500 

October 
1978 

Expenditure 

(29.600) 

11.500 
4,200 
8,600 
5,300 
0 

(8,600) 
200 

2,800 
0 

5,600 
0 

(1.000) 
700 

0 
300 

(400) 
400 

(11,700) 

11,700 
0 
0 

( 0 )  
0 

( 0 )  
0 
0 

51,300 

November 
1978 

Expenditure 

(31,500) 

4,500 
6,100 

16,500 
4,400 
0 

(8.700) 
: ?, 300 

100 
1,600 
4.300 

400 

(2,700) 
2,700 
0 
0 

(3.700) 
3.700 

(14,600). 

14,400 
200 

0 

( 0 )  
0 

(loo) 
100 

0 

61.300 

September 
1978 

Expenditure 

(45.300) 

14,900 
. 4,800 

21,300 
4,300 

0 

(15,400) 
1,000 
5,500 
4.700 
4.200 

0 

(4.200) 
3,100 

0 
1.100 

(1.800) 
1,800 

(21,700) 

21,700 
0 
0 

( 0 )  
0 

( 0  
0 
0 

88.400 

O b  I O r d e r  
Number Task Description 

Oecelnber 
1978 

Expenditure 

(38j700) 

l l j200 
6,600 

20.900 
0 
il 

(25j700) 
3i500 

1100 
51600 

15150C 

? 
( ~ j 8 0 0 )  
8:800 

0 

.! 
(4!300) 
4 ; 3CG 

(14;800) 
I 

11'000 
3I300 

is00 

( 0 )  
(? 
I ( a )  
0 
ti 

923300 

Apri 1 
1979 . 

Exl,ellditt 

(48.806, 

0 
8,400 

40,400 
0 
0 

(13,800) 
1,100 
0 

1.000 
11.700 

0 

(7,000) 
7,000 
0 
0 

(1,300) 
1.300 

(22,100) 

13.80 
2.70 

July 
1978 

Expenditure 

5 . 6 0 ~  

( 0 )  
0 

(1 00) 
100 

0 -- 
93,100 

August 
1978 

Expenditure 

- 

(63,700) 

900 
6,800 

56.000 
0 
0 

(27,800) 
3,000 
9,600 
4,300 

10,900 
0 

(2,600) 
2,600 
0 
0 

(800) 
800 

(14,200) 

14,200 
0 
0 

( 0 )  
0 

( 0 )  
0 
0 

109,100 

(34.900) 

2.100 
12,700 
20.100 

0 
0 

(19, 400) 
5,200 
0 

1.700 
12, 500 

0 

(10, 500) 
10,500 

0 

' 
7751 
7752 

HEAT ENGINE SYSTEMS 

Automotive Technology P.ssessment 
Technical  Responses to Inquir ies 

7753 
7754 
7755 

0 

(2,100) 
2,100 

(10, 300) 

10,300 
0 
0 

( 0 )  
0 

( 0 )  
0 
0 

77,200 

7763 ( Nonhighway Sys tems  Anr lys i s  Support 

NEW CONCEPTS EVALUATION 
P r o p o s a l  Evaluations 

Highway Sys tems  Analysis Support  1 
Evaluation of Specific Enginesfsys tems  
Special  Heat Engine System Studies 

7765 
7766 1 
7767 

7768 

7769 
7770 

ELECTRIC AND HYBRID V E W E  R & 
EHV P r o g r a m  Coordination Support 
E lec t r ic  Vehicle Analysis Support 
Hybrid Vehicle Analysis Support 

TECHNOLOGY ASSESSMENT 
A s s e s s m e n t  and Lmplementation Overview 

TECHNICAL PROGRAM DOCUMENTATION 
P r o g r a m  Planning and Analysis 
Management Review and  Control  Document 

TOTALS 

' ALTERNATIVE FUT ELS 
7756 
7757 
7758 
7759 
7760 

Dist i l lery Impact  Study 
Immediate Action Studies Support 
Fue l  Economy Improvement Potential  
Alternative Fuels  Analysis  Support 
Special  Alternativl  Fue ls  Studies 

7761 
7762 

NONHIGHWAY SYSTEMS 
Commerc ia l  Aviation Fuel Economy 
General  Aviation Fue l  Economy 



Figure  1. P r o g r a m  Schedule 

JO 
No. 

77 5 1 

C Y 1979 

c. Repor t  to Congress  

Activity Descript ion 

HEAT ENGINE SYSTEMS 
Automotive Technology Asse s smen t  

a. F o r m a t  development 

b. Asse s smen t  act ivi t ies 

C Y 1978 

I 

J 

I I 

A D F J 
I 

I 

k 

S M M 

7752 

7753 

J 

I 
I 

J 

Technical  Responses  to Inquiries 

Highway Sys tems  Analysis  Support 

a .  F i r s t - y e a r  fuel  consumption study 

b. Diesel  and Strat if ied Charge Engines 

c. Diesel  Technology & Health Effects  

d. DOT 1979 Annual Repor t  Comments 

0 A 

7754 

7755 

7756 

7757 

7758 

7759 

77 60 

I 
I 
I 
I 

N 

I 
I 

A I  - 
AF 
I 

e. Vehicle Sys tem Prospec tus  I -- 
f .  Evaluation of P roposa l s  

g. Vehicle Demonstrat ion P r o g r a m  P l an  

Evaluation of Specific Engines /Systems 

a. St i r l ing Engine Evaluation 

Specia l  Heat  Engine System Studies NO ASSIGNMENTS TO DATE 

ALTERNATIVE FUELS 
Di s t i l l e ry Impac tS tudy  

I ---- -- -- 
1 

Immediate  Action Studies Support  

F u e l  Economy Improvement  Study 

Al ternat ive  F u s l s  Analysis  Suppcrt  

a .  H2 v e r s u s  E lec t r i c  Vehicles - - .#. - -. 
b. Alcohol/Gasoline F l ee t  T e s t  Plan 1 .  
Specia l  Al ternat ive  F u e l s  Studies NO ASSIGNMENTS TO DATE I 

1 I I I I I  

- - 
-- - 

1 
I 
I 

I I 
I 
1 

I 
I 
I 
I 
I 
I 

I 

- - 
-- - -- 

- 

- - 
- 

(B 
m 

- - 
-- - -- 
d i  - - 

.- - 
f) 
-0 



Figure 1. Program Schedule (continued) 

* 
Revised 12/10 j78 

JO 
No. 

7761 

7762 

7763 

z761 

7765 

7766 

7767 

C Y 1978 
Activity Description 

J J 

NONHIGHWAY TRAh-SPORT SYSTEMS 
I 

Commercial Aviation Fuel Economy Study 
I 
I 

J 

- - 

- 

C Y 

F 

- - - -  

- - 

- 
- 

- 

-- - 

A 

- - - - -  

N 

- - - - -  

1579 

M 

- - 

- 
- 

- 

-~~~~~~ - 

--- 
- 

General Aviaticn Fuel Economy Study 

Nonhighway Systems Analysis Support 

NEW CONCEPTS EVALUATION 
Evaluation of Proposals 

ELECTRIC AND HYBRID VEHICLE R & D* 
EHV Program Coordination Support 

a. R & D Committee Support 

b. Level I1 R & D Plan 

c. Goals Study 

d. Project Re~lorting System 

e. EHV Annual Report 

f. Technology Brochure 

g . Miscellanec~us Support 

EHV Analysis Support 

a. Planning Grant Technical Analyses 

b. Loan Guaranty Technical Analyses 

c .  Proposal/Report/Correspondence Analyses 

d. Purdue Resc~urce Allocation Model 

e. CAFE Analysis 

EHV Performance Standards Support 

S D 

- - 

- 

- 

.- -: 
0 

- 

-- 

-- 

- 

- - - - - - - - . -  

- - 

A 

_ _ - , -  

- - 

- 

- 

- -- 

- - 

. - 

-- - 

- 

NO 
1 

1 
c 
I 
I 
1- 
1 
1 
1 
I 
l 
1 
1 
1 - 
I 
I 
I 

M J  

- . 

I 
-1 

I 
ASSIGNMENTS - - 
- - 

- -- 

TO DATE 

4 

- 

- --I 1 

- - - 

. - 

- - -  
-.I 

- - 

- - - - - - - . - - - - - - -  
- - 

- 

I 
I 

- - -- 



Figure 1. Program Schedule (continued) 

TECHNICAL PROGRAM DOCUMENTATION 
7769 Program Planning and Analysis 

7770 Management Review and Control Documentation NO ~SSIGNMENTS TO DATE 

LEGEND 

Activity of a continuocs nature 

- ---- Activity of a low-level or intermittent nature 

0 Formal final task report 

A Rough draft of task reFort 

0 Informal draft or working memorandum for DOE/TEC internal use 

• Briefing 

Open symbols represent target or planned milestones; closed symbols represent completed milestones or activities. 



Figure 2. Cumulative Expenditure History 

Maximum Obligation for  - 
F i r s t  Year 



APPENDIX A 

SUMMARY OF TASK ASSIGNMENTS 

1. General Scope of Effort 

The work to be performed by The Aerospace Corporation for the 

DOE/TEC is confined to the following basic task areas. 

Task 1 - Technical Support of Ongoing Research and Development 
Programs in Energy Efficient Transportation Systems 

Task 2 - Analysis for the Future Commercialization of 
Transportation Technologies 

Task 3 - New Concept Evaluation Program Support 

Task 4 - Technical Evaluation of New Concepts, Inventions, and Ideas 

Task 5 - Assessment of Technological and Other Factors on the Implemen- 
tation and Utilization of Transportation in the United States 

Task 6 - Program Planning Analysis and Documentation 

Within each of these basic areas, Aerospace may be called upon to perform 

analyses, assessments, evaluations, plans, reports, etc., as required to 

support DOE/TEC programs. 

2. Specific Assignments to Date and Schedule Requirements 

The following assignments have been in effect or initiated since 

the inception of work on June 15, 1978. 

2.1 Heat Ennine Systems 

2.1.1 Automotive Technology Assessment Study (JO 7751') 

Section 310 of the Automotive Propulsion Research and Development 

Act of 1978 (Title I11 of Public Law 95-238) requires that DOE/TEC submit an 

annual report to Congress on the activities DOE/TEC has performed in imple- 

menting the provisions of the Act. The effort in this task is to assist 

DOE/TEC in preparing this annual report, by means of technology assessments, 



planning, and report writing and coordination. A rough draft of the report 

is to' be completed by November 30, 1978; the final report is to be published 

by February 1979. 

2.1.2 Technical Responses to Inquiries (JO 7752) 

DOE/TEC receives many inquiries and suggestions concerning trans- 

portation energy conservation from inventors, Congressional offices, and 

concerned citizens. The effort in this task is to provide quick-response 

support to DOE/TEC by reviewing the technical content of such letters of 

inquiry and preparing technical inputs for letter responses. This activity 

is expected to be of a continuing nature throughout the contract period. 

2.1.3 'Highway Systems Analysis Support (JO 7753) 

As a consequence of program changes or developments in DOE/TEC 

or industry R E D status, DOE/TEC is required to investigate, evaluate, and 

report on diverse technological issues or topics. The effort in this task 

is to provide technical analysis and assessment support to DOE/TEC in completing 

these many and varied requirements. The time involved varies, depending upon 

the specific area of investigation, and may be as short as a few weeks or as 

long as six months. 

Task assignments to date include: 

1. Fuel Consumption and Emission Characteristics of Light-duty 
Diesel and Stratified Charge Engines 

2. First-year Fuel Consumption of New Automobiles, Light-duty 
Trucks, Heavy-duty Trucks, Buses, and Motorcycles 

3 .  S m a r y  of Diesel-related Work in Areas of Technology 
Development and Health Effects 

4. DOE/TEC Technical Contributions to DOT'S 1979 Annual Report 
to Congress 

5. Preparation of Prospectus of Requirements for Vehicle 
Systems Program 

6 .  Evaluation of Numerous Unsolicited Proposals 

7. Development of Demonstration Program Plan for Gas Turbine and 
St irl ing-engine-powered ~utomobiles 



Items 1 and 2 above were initiated during the previous contract and are 

being continued and completed during the present contract. 

Evaluation of Specific Engines/Systems (50.7754) 

This JO is reserved for prospective assignments of evaluations 

of specific engines and/or vehicle systems which are deemed to require an 

extensive level of effort and/or require a separate accounting of expended 

effort. One assignment in this category has been made to date. 

1. Evaluation of Stirling-engine-powered Vehicle Provided by 
United Stirling of Sweden 

Special Heat Engine System Studies (JO 7755) 

This JO is reserved for prospective assignments of longer-range 

study activities which are expected, at the outset, to result in formal 

publications of The Aerospace Corporation. No assignments have yet been made 

in this category. 

2.2 Alternative Fuels Utilization 

2.2.1 Distillery Impact Study (JO 7756) 

The DOE Alcohol Fuels Program Plan (Document No. DOE/US-0001/2, 

March 1978) establishes DOE'S role and plans for establishing alcohol fuel 

availability and end-use commercialization potential. The effort in this 

task is to determine the role that the distilling industry can fill in 

producing alcohol for fuel use. The study is examining the technological, 

economic, institutional, and environmental characteristics of the fermentation 

industries producing industrial ethanol and distilled spirits. The study is 

scheduled for completioii i l l  Octuber 1978. 

2.2.2 Immediate Action Studies Support (JO 7757) 

The DOE Alcohol Fuels Program Plan incorporates the requirement 

for a series of studies to examine and help resolve key technological, 

cconomic, environmental, a113 i~lstitutional Issues that obstruct or cloud 

commercialization decisions. As a consequence, an Alcohol Fuels Policy Review 

by DOE has been instituted. The effort in this task is to provide analysis 



support to the currently-operative Alcohol Fuels End-use Task Force and 

to any subsequent immediate-action studies in this area. The current effort 

for the End-use Task Force is expected to end by 30 September 1978. 

2.2.3 Fuel Economy Improvement Potential Study (JO 7758) 

The effort in this two-phase study is to determine the combustion 

efficiency potential of spark ignition engines and the potential impact of 

fuel modifications. Phase I involves the analysis of the combustion losses 

of several late model engines, and is expected to be completed by the end of 

September 1978. Phase I1 involves a theoretical analysis of combustion 

inefficiencies as affected by variations in fuel heat release rate. A com- 

pletion date for Phase I1 has not yet been determined. 

2.2.4 Alternative Fuels Analysis Support (JO 7759) 

The effort in this task is directed to providing analysis and 

assessment support in response to changing program needs or the requirement 

to respond to technological questions raised by developments in DOE and 

industry programs. The time involved varies, depending upon the specific 

area of investigation, and is expected to range from a few weeks to several 

months. 

Task assignments to date include: 

1. Assessment of H2 vs. Battery-powered Automobiles (this is a con- 
tinuation of study initiated under previous contract) 

2. Preparation of Project Plan for Reliability Fleet Testing of 
Alcohol/Gasoline Blends 

Special Alternative Fuels Studies (JO 7760) 

This JO is reserved for prospective assignments of longer-range 

study activities which are expected, at the outset, to result in formal 

publications of The Aerospace Corporation. No assignments have yet been 

made in this category. 

2.3 Nonhighway Transport Systems 

2.3.1 Commercial Aviation Fuel Economv Studv (50'77611 

The effort in this study task is to examine commercial aviation 

operational policies and fuel conservation strategies and identify those 



that are the most beneficial and deserving of DOE support. The basic 

study effort and report rough draft were completed under the previous 

contract. Effort is currently under way to define the next level of study 

activity required and to define a meaningful schedule for accomplishing 

the work. 

General Aviation Fuel Economy Study (JO 7362) 

This JO is reserved for prospective assignment of a study which 

would examine the operational policies and fuel conservation strategies 

which would be most beneficial to the category of general aviation. It. 

would thus parallel the Commercial Aviation Fuel Economy Study noted above 

in Section 2.3.1. No assignment has yet been made in this category. 

2.3.3 Nonhighway Systems Analysis Support (JO 7763) 

This JO is reserved for pros'pective assignments of analysis and 

assessment support in the air, rail, pipeline, and marine transport sectors, 

as required. One assignment has been made to date. 

1. Optimization of Rail Car Structures for Energy Conservation 
(analysis and assessment of evaluation criteria) 

New Concepts Evaluation (JO 7764) 

The effort in this task is (1) to conduct technical evaluations 

of new concepts, inventions, and ideas offered to DOE/TEC by industry, 

universities, government, and individuals, and (2) to conduct feasibility 

studies for the implementation and effective utilization of developments 

arising from the New Concepts Program of TEC. This activity is of a con- 

tinuing nature and is expected to continue throughout the contract period 

2.5 Electric and Hy:brid Vehicle R & D 
- .  . . .. - -  . - . .. .. 

On November 6,' 1978, the EHV R E D support tasks were restructured 

as defined below in Sections 2.5.1 through 2.5.3. Refer to the Third Monthly 

Progress Report of October 1978 (7769.78.MGH-229) for assignments prior to 

November 6, 1978. 

2.5.1 EHV Program Coordination Support (JO 7765) 

In accordance with the provisions of the Electric and Hybrid 

Vehicle (EHV) Research, Development and Demonstration Act of 1976, DOE/TEC 



has instituted an R & D program which will culminate in the demonstration 

of up to~10,OOO vehicles in in-use service. 

DOE/TEC has established an EHV R & D Coordinating Committee to 

facilitate coordination and management of the various participants in the 

R & D program. The effort in this task is to provide close support to 

that Committee in the areas of analysis, assessment, and planning. This 

activity is of a continuing nature and is expected to continue throughout 

the contract period. Specific task assignments as of November 6, 1978 include: 

1. R & D Committee Support 

This task is a continuation and expansion of the previous assign- 
ment in this area. The expanded effort consists of careful 
review of laboratory and contractor monthly reports to advise 
the Committee of potential problem areas. 

This is anticipated to be a major effort during the first 
half of FY 79. 

3. Goals Study 

This new task is to be a principal study during the year. Its 
thrust is the formulation of goals. for the EHV R & D Program 
based on the Level I and Level I1 Plans. 

4. Project Reporting System 

This new task entails working with HQ staff to devise a project 
reporting system to allow HQ management closer cognizance and 
control over the field projects. 

5. EHV Annual Report 

This new task involves the preparation of the R E D Program 
chapter  in the next EHV Annual Report. 

6. Technology Brochure Preparation 

This task involves assistance in the preparation of a brochure 
describing the EHV Technology Program. 

7. Miscellaneous Support Activities 

This task involves various "quick-support" activities requested 
by the R & D Coordinating Committee. One potential task is the 
preparation of another film on the Near-term Electric Vehicle 
program. Other activities in this area will be assigned as 
they occur during the year. 



Electric and Hybrid Vehicle Analysis Support (JO 7766) 

This task area encompasses assignments of analysis and assess- 

ment of electric and hybrid vehicle systems and components. Assignments 

as of November 6, 1978 include: 

1. Planning Grant Technical Analyses 

Technical analyses of the next round of Planning Grant 
applications are the scope of this task. 

2 .  Loan Guaranty Technical Analyses 

It is anticipated that we will be requested to provide.technica1 
analyses and evaluations of applications for loan guarantees. 

3 .  Proposal/Report/Correspondence Analyses 

This is an expansion of work in the preparation of replies to 
incoming correspondence. This will include more detailed 
analyses of proposals and reports, reviews of the DOE EHV 
Annual and Quarterly Reports, and reviews of miscellaneous 
DOE reports. 

4. Purdue Resource Allocation Model 

This task entails critiquing and assisting in the subsequent 
implementation of the Purdue University Opportunity/Risk 
Assessment study . 

5. Corporate Average Fuel Economy Analysis 

It is anticipated that this analytical study.wil1 continue and 
expand during the year as.Congressiona1 hearings are conducted 
and legislative proposals are offered. 

2 . 5 . 3  Electric and Hvbrid Vehicle Performance Standards S u ~ ~ o r t  (JO 77671 

This task involves analyses of the current state of the art of 

el~e pelllur~naiice capabilities of EIIV technology to provide a basis for 

recommending future-year EHV performance standards. It will provide DOE 

with a defensible basis for setting future standards. The first cycle is 

to be completed by December 1979. 

2.6 Technology Assessment.and Implementation (JO 7768) 

This JO is reserved for prospective assignments of analysis and 

assessment support for the Technology Assessment and Implementation Branch. 

This Branch has not committed funds to the contract; no assignments have 

yet been requested. 



2.7 Technical Program Documentation 

2.7.1 Program Planning and Analysis (JO 7769) 

This JO is reserved for prospective assignments of analysis and 

planning support for TEC division-wide activities or for those planning 
- - .- - . .... _ _  ._ - . . . . -  . .. - . - -. .- . .. 

activities which overlap Branch functions. No assignments have yet been 

made. 

2.7.2 Management Review and Control Documentation (JO 7770) 

This JO is reserved for prospective assignments of planning and 

documentation support for preparation of TEC1s annual MRCD. No assignments 

have yet been made. 

3. Reporting and Coordination 

As can be noted from the discussion in Section 2 above, the 

preponderance of assignments involves technical analysis support of the 

quick-response, relatively short-duration nature. These work efforts are 

under way simultaneously for five Branches of TEC, and the results are 

often incorporated into ongoing TEC activities, as completed. The principal 

reporting mechanism from Aerospace to TEC pertaining to the analysis results 

of a given effort is a "memorandum report" transmitted by letter from 

Aerospace to TEC; the transmittal letter bears an identification number which 

incorporates the JO under which the work was performed. 

In cases where the end product is more extensive, it may be 

published as an Aerospace technical report or as a 'DOE/TEC report, depending 

upon the wishes of the cognizant branch chief. 

A Monthly Progress Report (MPR) is the principal tool for tracking 

(1) the tasks assigned to Aerospace, (2) the status and progress made in each 

such assignment, and (3) the expenditure of funds in each task area. For 

historical and record-keeping purposes, each such report will include an 

Appendix of Assignments and an Appendix of Reporting (see Appendix B of this 

report). In this manner, each branch chief can easily track assignments made 

and results received. In the expenditure area, each MPR will contain a 

breakdown, by JO, of both monthly and cumulative expenditures to date. 



APPENDIX B 

S u m m a r y  Table  of P r i n c i p a l  Repor t ing  Act iv i t ies  of 
The Aerospace  Corpora t ion  under Con t rac t  No. EM-78-C-03-2184 
(Includes f o r m a l  r epor t s ,  d ra f t s ,  and m e m o r a n d u m s  o r  o t h e r  
working p a p e r s  t r ansmi t t ed  to  DOEITEC personne l  t o  document  
p r o g r e s s  on ass igned  t a s k  ac t iv i t ies)  

. - 
P e r i o d  Through > 30 April  .. .. 1979 . . - . . . .. I 

Job  O r d e r  
Number  

7751 

Type of 
R e p o r t  

Br ief ing  (23 pages )  
t o  DOEINASA Man-  
agement  Review 
Meeting, 6-27-78 

Draft repor t ,  
7751.78.MGH-222, 
1 November 1978 

Draft repor t ,  
7751.78.WR.125 
20 December 1978 

Draft Report, 
7751.79 .WUR.128 
4 January 1979 

Draft repor t ,  
7751.79 .WUR.02 
5 January 1979 

Draft repor t ,  
7751.79.WUR.07 
29 January 1979 

Descript ion 

Automotive T e c h n o l ~ g y  A s s e s s m e n t  Study 

1 .  Comments  and Suggest ions Pe r t a in ing  t o  F o r m a t  and 
Content Development of F i r s t  Annual R e p o r t  to  Congress  
(Ti t le  III of Pub l i c  Law 95-238) 

2 .  F i r s t  "Strawman" Rough Draft of Annual Report t o  Congress 
on Implementation of Public Law 95-238 

3 .  Second "Strawman" Rough Draft of Annual Report t o  
Congress on Implementation of Public Law 95-238 

4 .  Third Draft of Annual Report t o  Congress on Implementa- 
t i o n  of Public Law 95-238 

5.  Fourth Draft of  Annual Report t o  Congress on Implementa- 
t i o n  of Public Law 95-238 

6 .  Fi f th  Draft of Annual Report t o  Congress on Implementa- 
t ion  of Public LEW 95-238 

Recipient  at 
DOE/TEC 

Lombard i ,  
e t  al. 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Lombardi 



- 
J,ob !Order 
Number 

7751 

Recipient at 
DOEITEC 

Lombardi 

Lombardi 

Description 

Automotive Technology Assessment Study (continued) 

7: February 2 Draft of Annual Report to Congress on Imple- 
mentation of public Law 95-238 

8. February 27 Draft of Annual Report to Congress on Imple- 
mentation of Public Law 95-238 

Type of 
Report 

Draft report, 
7751.79 .WUR. 22 
2 February 1979 

Draft report, 
7751.79 .WUR .30 

I 26 February 1979 



I Job Order  
Number Description 

I I 2. One evaluation 

- 

7752 

I I 3. Four  evaluations 

Techn.ica1 Responses to Inquiries 

1. One. evaluation - 

4. One evaluation 

5. Seven evaluations 

6. Eight evaluations 

7. Tw3 evaluations 

8. Three evaluations 

9. Six evaluations 

10. Seven evaluations 

11. Seven evaluations 

12. One evaluation 

13. Three evaluations 

14. Two evaluations 

15. Two evaluations 
I 

(Transmittal  Le t te rs )  

7752.78. MGH- 120 
6-15-78 

7752.78. MGH- 122 
6-16-78 

Type of 
Report 

Van Tasse l  

Van Tasse l  

Recipient at 
DOE/TEC 

1 7752.78. MGH- 126 
6-21 -78 

7752.78. MGH- 123 
6-20-78 

7752.78. MGH- 130 
6-27-78 

Van Tasse l  

7752.78. MGH- 131 
6-28-78 

7752.78. MGH- 132 
6-29-78 ' 

7752.78. MGH- 135 
7-6-78 

7752.78. MGH- 141 
7-12-78 

Van Tasse l  

Van Tasse l  

Van Tasse l  

Van Tasse l  

Van Tasse l  

Van Tasse l  

Van Tasse l  

7752.78. MGH- 142 Van Tasse l  
7-13-78 I 

7752.78. MGH-143 Van Tasse l  
7-14-78 I 

I 7752.78. MGH- 145 Van Tasse l  
7-17-78 I 

7752.78. MGH- 148 Van Tasse l  
7-20-78 I 1 7752,. 78. MGH- 149 1 Van Tasse l  
7-21-78 



Recipient  at 
DOE/TEC 

m 

Van T a s s e l  

' Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van T a s s e l  

Van Tassel 

Van Tassel 

Type of 
Repo r t  

(Transmi t t a l  L e t t e r s )  

7752.78. MGH-151 
7-25-78 

7752.78. MGH-152 
7-26-78 

7752.78. MGH-154 
8- 1-78 

7752.78. MGH-155 
8-3-78 

7752.78. MGH- 156 
8-4-78 

7752.78. MGH- 159 
8 -9 - 78 

7752.78. MGH-165 
8-15-78 

7752.78. MGH- 169 
8-17-78 

7752.78. MGH-175 
8-21-78 

7752.78. MGH- 176 
8-22-78 

7752.78. MGH- 183 
8-25-78 

7752.78. MGH- 187 
8-30-78 

7752.78. MGH- 188 
8-31-78 

7752.78.MGH-194 
9-8-70 

7752.78.MGH-195 
9-11-78 

Job  O r d e r  
Number  

7752 

Descript ion 

Technical  Responses  to Inquir ies  (continued) 

16. Seven evaluations 

17. One evaluation 

18. F ive  evaluations 

19. Two evaluations 

20. One evaluation 

2 1. Two evaluations 

22. Six  evaluations 

23. One evaluat.ion 

24. Fou r  evaluations 

25. Two evaluations 

26. T h r e e  evaluations 

27. Two evaluations 

28. Two evaluations 

29. Two evaluations 

30. Two evaluations 



Job Order 
Nurnbe r Description 

Technical Responses to Inquiries (continued) 

31. Two evaluations 

32. Seven evaluations 

33. One evaluation 

One evaluation 

Two evaluations 

One evaluation 

Two evaluations 

One evaluation 

One evaluation 

Two evaluations 

Four evaluations 

One evaluation 

,One evaluation 

Three evaluations 

Type of 
Report 

(Transmittal Letters) 

7752.78.MGH-197 
9-13-78 

7752.78.MGH-199 
9-15-78 

7752.78.MGH-202 
9-19-78 

'7752.78 .MGH-203 
9-20-78 

Recipient at / j  
DOE/TEC I/ 

Van Tassel 
- :I 

Van Tassel 1 
i 
j 

ji 

I VanTassel 1 

Van Tassel I 

Van Tassel 
I 
I 
I 

Van Tassel I 
i 

I 

Van Tassel i 

Van Tassel I 
I 

I 

Van Tassel 

Van Tassel 
. i 

1 Van Tassel . 

I 1 Van Tassel I 
Van Tassel :I 

I 
I 

Van Tassel ! 

i 
I 



+ 

Recipient at 
DOE/TEC 

Van Tassel 

Van Tassel 

Van Tassel1 

Van Tassel1 

Van Tassel1 

Van Tassel1 

Van Tassel1 

Van Tassel 

Van Tassel 

Van Tassel 

Van Tassel 

Van Tassel 

Type of 
Report 

7752.78.MGH-220 
10-27-78 

7752.78.MGH-221 
10-31-78 

7752.78.MGH-223 
11-2-78 

7752.78.MGH-235 
11-17-78 

7752.78.MGH-236 - 
11-20-78 

7752.78.MGH-241 
11-30-78 

7752.78.MGH-243 
11-30-78 

7752.78.MGH-244 
12-5-78 

7752.78.MGH-251 
12-12-78 

7752.78.MGH-255 
12-20-78 

7752.78.MGH-256 
12-26-78 

7752.78.MGH-257 
12-27-78 

Job Order 
Number 

7752 

Description 

Technical Responses to Inquiries (continued) 

45. Three evaluations 

46. One evaluation 

47. Three evaluations 

48. One evaluation 

49. One evaluation 

50. Three evaluations 

51. Two evaluations 

52. One evaluation 

53. Five evaluations 

54. One evaluation 

55. One evaluation 

56. Three evaluations 

Note: Commencing in January 1979, all evaluations were 
telefaxed directly from Los Angeles to ~ermantown, 
Maryland, as received. 



Job O r d e r  Type of Recipient at 
Number 

7753 

De s c r iption 

Highway Systems Analysis Support 

1. Review of SRI Draft  Report, "Diesel C a r s  in the 
United States" 

2. T s s t  Plan f o r  Demonstration and Evaluation of Gas 
Turbine Engine Powered Automobiles 

3. Variables to Consider in Auto Fue l  Consumption 
Project ions  

4. Review of Proposal ,  "Automobile Fue l  1nject.ion 
Device" 

5. Review of Proposal ,  "The Otto-Atkinson Engine" 

6. Review of Proposal ,  "Development and Demonstration 
of Medium Duty Trucks Powered by Open Chamber 
Stratif ied Charge Engines" 

7. Diesel  Engine F-esearch and Development Status, 
and Requirements 

8. Review of Proposal ,  "Hydraulic Power  Management 
System fo r  Automotive Applications1.' 

9,  ItDOE Comments on the Prospect ive  DOT 1979 
Report  to ~ o n ~ = e s s ' !  ( F i r s t  Draft) 

10. Review of Proposal ,  "Improvement of Automotive 
Coolant Pump  Performance1 '  

Report  

Memorandum Report 
7753.78. WUR. 66 , 

7-11-78 

Memorandum Report  
7753.78. WUR. 79 

7-14-78 

Memorandum Report  
7753.78. MGH-144 

7-14-78 

Memorandum Report  
7753.78. WCG-18 

7-17-78 

Memorandum Report  
7753.78. WCG-20 

7-18-78 

Memorandum Report  
7753.78.MGH-157 

8-7-78 

Briefing (40 pages) 
to DOE/TEC in 
Washington, D. C. 

8-11-78 

Memorandum Report  
7753.78. WCG-23 

8-15-78 

Memorandum Repor t  
7753.78. MGH-168 

8-16-78 

Memorandum Repor t  
7753.78. WCG-24 

8-18-78 

DOE/TEC 

Maxfield 

Themak 

Thur  

Lombardi  

Lombardi  

Themak 

Brogan, 
e t  al .  

Themak 

Lombardi  

Themak 



R e c i p i e n t  at 
DOE/TEC 

L o m b a r d i  

Lombardi, 
Thur, Brogan 

Lombardi 

Lombardi - 

Lombardi 

Themak 

Lombardi 

Thur 

Lombardi 

Themak 

Brogan 

Type  of 
R e p o r t  

M e m o r a n d u m  R e p o r t  
7753.78.MGH-186 , 

8-29-78 

Brief ing on Sept .  13, 
1978 a t  DOT Hdqrtrs .  

25 copies  de l ivered  
on Sept .  13, 1978 

Memorandum Report, 
7753.78.WCG.27, 
1 September 1978 

Memorandum Report, 
7753.78.WCG.28, 
4 September 1978 

Memorandum Report, 
7753.78.WCG.29, 
7 September 1978 

Memorandum Report, 
7753.78.WCG.30 
11 September 1978 

Memorandum Report, 
7753.78.RRB.02, 
15 September 1978 

Memorandum Report, 
7753.78.WCG.31 
18 September 1978 

Memorandum Report, 
7753.78.RRB.03,. 
25 September 1978 

Memorandum Report, 
7753.78.WUR.102, 
11 September 1978 

J o b  O r d e r  
N u m b e r  

77 5 3 

D e s c r i p t i o n  

Highway S y s t e m s  A n a l y s i s  Suppor t  (cont inued)  

11. "DOE C o m m e n t s  on the  ~ r 0 s ~ e c t i v . e  DOT 1979 R e p o r t  
t o  Congres s"  (First D r a f t  of 3 4 p a g e  Br i e f ing )  

12. F ina l  Draft  of B-iefing, "DOE Comments on t h e  Prospect ive 
DOT.1979 Report s o  Congress" (34 pages) 

13. F ina l  Draft  of 85-page document, "DOE Comments on t h e  
Prospect ive DOT 1979 Report t o  Congress" 

14. Review of Proposal,  "Mini-Sam Propulsion System," 
I . D .  No. THP 7800838 

15. Rebuttal  t o  Proposal Evaluation, "Br i ta lus  Continuous 
Combustion Rotary Engine" 

16. Review of Propossl,  "Fuel In j ec t ion  Systems" ' 

17. Review of Proposal, "Orbital  Hydrostat ic  Accumulating 
Drive" 

18. Review of Proposal, "Ceramic Hel ica l  Expanders f o r  
Brayton Cycle H e a t  Engines" 

19. Review of Proposal, "Fuel Savings Project"  

2 0 ,  Review of Proposa1,'"Brinkerhoff S p l i t  Cycle Engine" 

21.  F i r s t  d r a f t ,  "Diesel Engine Research and Development 
S t a t u s  and Needs" 



Job Order 
Number 

7753 

Type of 
Report- 

Memorandum Report, 
7753.78.WUR.106, 
21 September 1978 

L e t t e r  
7753.78.WUR-98 
5 September 1978 

L e t t e r  
7753.78.WUR.99, 
5 September 1978 - 

Memorandum Report, 
7753.78.MGH-210, 
6 October 1978 

Le t t e r ,  
7753.78.MGH-218, 
25 October 1978 

Memorandum Report, 
7753.78.MGH-215, 
23 October 1978 

Memorandum Report, 
7753.78 .WCG .32, 
9 October 1978 

Memorandum Report, 
7753.78.RBB.04, 
9 October 1978 

Memorandum Report, 
7753.78.WCG.34, 
16  October 1978 

Memorandum Report, 
7753.78 .RRC .20, 
23 October. 1978 

Description 

Highway Systems Analysis Support (continued) 

22. Revised d r a f t ,  "Diesel Engine Research and Development 
S t a t u s  and Needs" 

23. "In-vehicle  Fuel Economy and Emissions Tes t s  of t h e  
Woodworth Carburetor" -- a r e l e a s e  of June 6, 1978 
r epor t  t o  M r .  A .  Woodworth 

24. "In-vehicle  Fuel Economy and Emissions Tes t s  of t he  
Woodworth Carburetor" -- a r e l e a s e  of da t a  f o r  
June 6 ,  1978 r epor t  t o  Mr. J e r r y  Cohen of Olson Co.. 

25. "Comments Concerning Acceptance C r i t e r i a  f o r  Engines/ 
Vehicles i n  Demonstration Programs" 

26. ."Suggested Changes t o  Diesel Engine Report" 

27. "Coments Concerning Revisions t o  ADTECH Prospectus,  
Diesel R e t r o f i t ,  and Woodworth Carburetor" 

28. Review of Proposal, "Hydrostatic Engine," 
I.D. NO. THP-7801211 

29. Review of Proposal, "Torch-Plug S t r a t i f i e d  Charge 
Device," I .D.  No. THP-7801186 

30. Rebuttal  t o  Correspondence of Proposer of  "Rationale 
f o r  S t r a t i f i e d  Charge Engine of t h e  Three-valve Type" 

, . 

31. ~ e v i e k  of Proposal; "Lesstd ~ & l  Saving ~ b ~ i t a ~ ~  

1 
Recipient at 
DOE/TEC 

Brogan 

Esposi to  

Esposi to  

Themak 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Lombardi 



Job Order 
Number 

5753 

Description 

Highway Systems Analysis Support (continued) 

32. Review of Proposal, "A Reciprocating Brayton Cycle 
Engine" (Warren Engine) 

33. Fical Report, "Diesel Engine Research and Development 
Status and NeedstP 

34. Review of Proposa.1, "Synthetic Atmosphere Engine 
Development,'! by. S. C. Plotkin 

35. Review of Proposal, "Adkins Rotary Engine" 

36. Review of Proposal, "Design and Development of Improved 
Stirling Cycle Er.gine,l1 by Don S. Slack 
(THP-7900091) 

37. Transmittal of Changes to Diesel Report 

38. Transmittal of Masters for Diesel Report, 
ATR-78(7753) -1 

39. Review of Proposal, "Latent Heat Re-use System for 
Steam Engines ,'I ty Earling Steiner (THP-7900076) 

40. Masters and six copies of report, "Fuel Consumption and 
Engine Horsepower Projections for Highway Transportation 
Sector" 

41. Review of Proposa.1, "Determination of Two Phase Turbine 
Engine Characteristics" (TNP 7900261 

42. Draft inputs to DOE'S Diesel Briefing Book 

Type of 
Report 

Memorandum Report, 
7753.78.WCG.35 
16 November 1978 

Aerospace Report No. 
ATR-78(7753) -1 
September 1978 

Memorandum Report, 
7753.78.WUR.123 
7 December 1978 

Memorandum Report 
7753.78 .GJM.32 
7 December 1978 

Memorandum Report 
7753.78.RBB.10 
19 December 1978 

Memorandum 
7753.78.WR.122 
6 December 1978 

' Memorandum 
7753.78.WR.127 
21 December 1978 

Memorandum Report 
7753.78.WCG.38 
29 December 1978 

Aerospace Report No. 
ATR-78(7753) -2 
April 1978 

Memorandum Report 
7753.79.WCG.02 
15 January 1979 

Memorandum Report 
7753::79 .WUR .06 
22 January 1979 

Recipient at 
DOEITEC 

Lombardi 

Brogan, et a1 

Thur 

Lombardi 

Thur 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Lombardi 



J o b  O r d e r  
Numbe  r 

7?53 

D e s c r i p t i o n  

Highway Systems Analysis  Support (continued) 

43. Review of  "Passenger Automobile Weight P ro j ec t i ons  of 
1983-1986" (Corporate-Tech Planning, Inc. )  

44. Review of "Documentation of Fuel Economy and Cost 
Est imates  Used i n  t h e  Analysis of NEP I 1  Automotive 
Conservation I n i t i a t i v e s "  (Energy and Environmental 
Analysis ,  Inc  .) 

45. Review of "EPA Draf t  Regulatory Analysis Report f o r  
Diesel  Technology and Cost" 

46. Review of Proposal,  "Gearbine Rotary Engine" 

47. Draf t  response t o  Congressman Findley regarding 
ca rbu re to r  f l o a t  i s s u e  

48. Review o f  Proposal,  "Dual -Cycl e Heat Engine," submitted 
by David M .  Van Den Einde 

49. Review of  Proposal,  "Pentagonal Electromagnetic Engine" 

50. "Al te rna te  Fuel Economy Measures and Transpor ta t ion  
Mileage Optimization" 

51. Crude O i l  Savings ( i n  Bar Chart  format) 

52. Review of Proposal,  "Proposed Improvements i n  Automotive 
Engines" (M. T. Leichtfuss)  

53. "Heat Engine Ef f ic iency  comparison, I' t e x t  and t a b l e s  

T y p e  of 
R e p o r t  

Memorandum Report 
7753.79 .JJD .04 
29 January 1979 

Memorandum Report 
7753 .WUR. 79.31 
26 February 1979 

Memorandum Report 
7753 .WUR. 79.33 
2 March 1979 

Memorandum Report 
7753,RBB.79.05 
8 March 1979 

Memorandum. Report 
7753.79.WCG.09 
23 March 1979 

Memorandum Report 
7753.79 .RBB .07 
26 March 1979 

Memorandum R.eport 
7753.79.WCG.11 
28 March 1979 

blemorandum Report 
7753.79.WUR.34 
14 March 1979 

FAXED Chart  
23 March 1979 

Memorandum Report 
7753.79.RBB.09 
3 Apr i l  1979 

Memorandum Report 
7753.79.WUR.39 
4 Apr i l  -1979 

R e c i p i e n t  a t  
D O E / T E C  

Lombardi 

Lombardi 

Themak 

Lombardi 

Lombardi 

Lombardi 

Lombardi 

Brogan 

Brogan 

Lombardi 

Brogan 



7753 I Highway Systems Analysis Support (continued) 

Job Order 
Number 

54. Review of Proposal, "Electronic Fuel Saver and Emission 
Control System" (I.D. No. THP 7900524) . 

Description 

55. Communication with Rogers Corporation regarding 
Carburetor Float Analysis 

56. Review of Proposal, "A Proposal for Development of a 
Mechanically Safe, Fuel Efficient, and Environmentally 
Safe Internal Combustion Engine (Enclosed Turbine 
Engi'ne)" (I .D. No. THP 7900617) 

I 57. Review of Proposal, "Research and Development Project 
for a High Efficiency Rankine Cycle Engine" 
(I.D. No. THK 90035) 

! Type of 
Report 

Memorandum Report 
7753.79.RBB.11 
19 April 1979 

Memorandum Report 
7753.79.GJM.20 
26 April 1979 

Memorandum Report 
7753.79.RBB.12 
27 April 1979 

.Memorandum Report 
7753.79 .GJM. 21 
2 May 1979 

Recipient at 
DOEITEC 

Thur 

Auger 

Lombardi 

Thur 



Recipient at 
DOE/TEC 

Ecklund 

Ecklund 

Type of 
Report 

Rough l.Draf t dated 
January 1979 

Aerospace Report No. 
ATR-79(7756) -1 
(25 copies plus 
report masters) 

Job Order 
Number 

7756 

i 

Description 

Distillery Impact Study 

1. Report entitled ItTh.e Potential Role of the Distilling 
Industry in Supplying Ethanol Fuel," by H. M. White 

2 .  Final report entitled "The Potential Role of the Distilling 
Industry in Supplying Ethanol Fuel," by H. M. White . 



J o b  O r d e r  
N u m b e r  

77.57 

D e s c r i p t i o n  

' Imetediate Action S tud ies  'Support 

1. Typewritten d r a f t s  of var ious  s e c t i o n s  of r e p o r t  f o r  
~ n d - u s e  Subcommittee of  t h e  Alcohol Fuels  Po l icy  ~ e v i e w  
during per iod  August 7,  1978 t o  October 17, 1978 

T y p e  of 
R e p o r t  

Memorandum of  Record 
7757.78.MGH-237 
27 November 1978 

I 

R e c i p i e n t  at 
DOE/TEC 

I 

Ecklund 



R e c i p i e n t  at 
DOEITEC 

F 1 eming 

F 1 eming 

T y p e  of 
R e p o r t  

Draf t  Report, . 

7758.79 .GJM.03 
9 February 1979 

Draf t  Report, 
7758.79 . G J M .  14 
2 Apri l  1979 

r 

J o b  O r d e r  
Numbe r 

7758 

D e s c r i p t i o n  

Fuel Economy Improvement P o t e n t i a l  Study 

1. Draf t  o f  "Effect  of Combustion Burn Time on t h e  Ef f ic iency  
of  Spark I g n i t i o n  Engines" 

2.  Report, "Combustion Ef f ic iency  of  Six 1978 Model Year 
Sprrk I g n i t i o n  and Diesel  Engines" 



Recipient at 
D O E / T E C  

Ecklund 

Ecklund 

Ecklund 

Ecklund 

Nej at 
Vezirog lu 

Ecklund 

Ecklund 

Ecklund 

Ecklund . 

Fleming 

Type of 
Report 

Memorandum Report 
7759.78. JJD. 17 , 

7-17-78 

Memorandum Report 
7759.78. MGH-153 

7-31 -78 

Memorandum Report, 
7759.78.MGH-232 
14 November 1978 

Memorandum 
7759.78.MGH-248 
11 December 1978 

Memorandum Report 
7759.78.JJD.38 
14 December 1978 

H. White memo, 
14 December 1978 

Memorandum 
7759.78 .HMW 
28 December 1978 

Document dated 
30 March 1979 

300 copies of 
Briefing Book 

Memorandum Report 
7759.79 GJM.16 
20 April 1979 

Jcab Order 
Number 

7759 

Description 

Alternative Fuels Analysis Support 

1. Review of LLL Report, "Energy Storage Systems 
lor Automobile Propulsion1' 

2 .  Project Plan for Reliability Fleet Testing of 
Alcohol/Gasoline Blends (Fir st Draft) 

3. Detailed Plans for First Year's Activities of 
Reliability Fleet Test Program 

4. Iniated Efforts to Secure Services of SWRI to Assist in 
Reliability Fleet Test Planning 

5. Submitted paper, "Hydrogen Powered Versus Battery 
Powered Automobiles," for publication to International 
Journal of Hydrogen Energy 

6. Report of CRC Meeting in Detroit on 12 December 1978 

7. Raport of Visit to Southwestern Bell and BETC 

E. Updated Project Plan for Reliability Fleet Testing of 
Alcohol/Gasoline Blends 

9. Briefing package, "DOE Reliability Fleet Test Program 
for Alcohol/Gas~line Fuels" (for presentation to 
Contractors Coordination Meeting, April 24-26, 1979, 
Dearborn, Michigan) 

10. Review of Proposal, "Stability of Hydrocarbon Fuelsu 
(Cohen and Cernansky) 



Recipient at 
DOE/TEC 

Alpaugh 

Alpaugh 

Alpaugh 

Alpaugh 

Alpaugh 

Alpaugh 

Metzger of 
Alaska 
Airlines 

Alpaugh 

Alpaugh 

Alpaugh 

Job 0 r de r 
Number 

7761 

Description 

Commercial Aviation O?erational Energy Conservation Strategies 

1. Replies to comments of Delta Air Lines and Others 

2. Task Descriptions for Future Work in Extension of 
Current Study 

3 .  Briefing of "Examination of Commercial Aviation 
Operational Energy Conservation Strategies" 

4. Preliminary Work Statement Package for "Joint Continental 
Airlines/Aerospace/DOE Program for Reduced DC-10 Fuel 
Consumption" 

5. Report Masters, "Examination of Commercial Aviation 
Operational Energy Conservation Strategies" 

6. Review of "Aircraft Engine Compressor Blade Erosion 
Studies" (unsolicited proposal by Nielsen Engineering 
and Research Company, Inc.) 

7. Draft of "Improved Airframe Maintenance Program (IAMP) , 
including Preliminary Work Statement and Schedule Package 

8. Suggested changes to report, "Examination of Commercial 
Aviation Operational Energy Conservation Strategies1' 

9. Stgtements of Woik for Improved Airframe Maintenance 
Program Tasks (:far Continental Airlines and Alaska 
~ j r l  ines) 

1 Plan for the Development of a program to Monitor 
Ax'rl$ne Fuel Economy 

Type of 
Report 

Memorandum Report, 
7761.78.RRC.19, 
27 September 1978 

Memorandum Report, 
7761.78 .RRC .24 
5 December 1978 

Briefing Book 
26 ~anuary 1979 

Memorandum Report, - 
7761.79.RRC.02 
23 January 1979 

Memorandum Report, 
7761.79 .WUR.08 
29 January 1979 

Memorandum Report, 
7761.79 .RRC .24 
7 February 1979 

Memorandum Report, 
7761.79.RRC.25 
9 February 1979 

Memorandum Report 
7761.79 .RRC .27 
7 March 1979 

Memorandum Report 
7761 .WUR .79.41 
11 April 1979 

Memorandum Report 
7761.79 .RRC - 3 3  
1 May 1979 



I 

Job Order  
Number  

7763 
8 .  

Type of 
Report  

Memorandum Report, 
7763.78.JJD.21 
25 September 1978 

Memorandum Report 
7763.79.JJD.09 
6 April 1979 

Description 

Nonhighway Systems Analysis Support 

1 .  Calculations of  Train Resistance and Horsepower Require- 
ments o f  Unit Train 

2 .  Review of  Proposal, "Development of  a Basic Design of  an 
Advanced Wind-driven Cargo Ship" ( I . D .  No. TNP 900288) 

Recipient at 
DOEITEC 

Alpaugh 

Alpaugh 



Job O r d e r  
Number  Descript ion 

New Concepts Evaluation (Proposa l s )  

1. "Vehicle Drive S y s t e m s  Including a P h a s e d  Rota ry  
Type Engine wifh a n  Infinitely Var iable  Gear  Rat io  
Automatic Transmiss ion"  (TNP-7800608) 

2. "Development of the Wall  Thermodynamic  Cyclet1 
(THK-8001.4) 

3.  " R e s e a r c h  and Development of Concept Leading to a n  
Automotive Al te rna to r  with Significantly Improved 
Efficiency and Weight" (TNP- 7800582 

4. "An E n e r g y  Conserving Pollution F r e e  Automobile 
Exhaust  Device" (TNP-780074) 

5. "A Study of a Gasoline Economy Car of Unique Design" 
(THP-7801104) 

6 .  "Graybill O i l  Rectif ier"  

7. "Diesel Pulsejet  Engine f o r  Pleasure Boats," 
(TNP-7900143) 

8. "Optimization of Rail Car Structures f o r  Energy 
Conservation, " A Rebuttal 

- - - - 

Type of 
R e p o r t  

Memorandum Repor t  
7764.78. WCG-16 

6-20-78 

Memorandum Repor t  
7764.78. WCG-17 

6-23-78 

Memorandum Repor t  
7764.78. WCG-22 

8-3-78 

Memorandum Repor t  
7764.78. WCG-25 

8-14-78 

lemorandum Report, 
7764.78.WCG.33, 

9-13-78 

Memorandum Report, 
7764.78 .GJM-28 
28 November 1978 

Memorandum ~ e p o r t  , 
7764.78.WCG.37 
14 December 1978 

Memorandum Report 
7764.78.WUR.124 
14 December 1978 

- -- - - - 

Recipient  at 
DOEITEC 

S t a r r  

S t a r r  

S t a r r  

S t a r  r 

S t a r r  

S t a r r  

S t a r r  

Alpaugh 



Jo3 O r d e r  
Number  

7765 

Descript ion 

EHV P r o g r a m  Coordination Support  

1. Meeting Summary ,  First EHV R & D Work Sess ion  

2. Meeting Summzry,  Second EHV R & D Work Sess ion 
and EHV Pe rfo  rmance P a r a m e t e r  Tab le  

3. Revised Meeting Summary ,  Second EHV R & D 
Work Sess ion  

4, S m a l l  Business: Planning Grant  Review 

5. Inclusion of E l e c t r i c  Vehicles Into the  Corporate  
Average F u e l  Economy Standards  , 

6.  ~ e v i s e d  Briefing, "The Implications of Amending the  
Corporate ~ v e r a g e  Fuel Economy Standards t o  Include 
E lec t r i c  and Hybrid Vehicles" 

7 .  Meeting Notes from January 18, 1979 meeting with GE,  
Chrysler, and Globe-Union 

8. Technical Review of Three Proposals Submitted under 
Planning Grant Program 

Type of 
Repor t  

Memorandum R e p o r t  
7765.78. rh.  26 

6-26-78 

Memorandum Repor t  
7765.78. rh. 27 

7-6-78 

Memorandum R e p o r t  
7765.78. rh. 29 

7-12-78 

Memorandum Repor t  
7765.78. rh. 31 

7-24-78 

Memorandum Repor t  
7765.78. rh. 33 

8-3-78 

Briefing Book 
7765 .rh.79.04 
17 January 1979 

Memorandum Report, 
7765 .rh.79.05 
19 January 1979 

Memorandum Report, 
7765.RTH.79.26 
27 April1979 

Recipient  at 
DOEjTEC 

K i r k  

K i r k  

K i r k  

K i r k  

K i r k  

Kirk 

Kirk 

Kirk 



J o b  O r d e r  
Number  

7770 

Descr ip t ion  

Management Review an6 Control Documentation 

1. Revision of 197E MRCD masters  ( o r i g i n a l l y  prepared under . 
previous con t r ac t )  

Type of 
Repor t  

Memorandum Report, 
7770.WUR.78.103, 
12 September 1978 ' 

Recipient  at 
DOEITEC 

Wilson 




