
240 

.A14 

1887 

Page 1 of 45 FORD 1324
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


1996 Future Car 
Challenge 

SP-1234 

GLOBAL MOBILITY OATABI\SE 

All SAE papers, standards, and selected 
books are abstracted and indexed in the 
Global Mobility Database. 

Published by: 
Society of Automotive Engineers, Inc. 

400 Commonwealth Drive 
Warrendale, PA 15096-0001 

USA 
Phone: ( 412) 776-4841 

Fax: (412) 776-5760 
February 1997 

Page 2 of 45 FORD 1324f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


TL 240 .A141887 

1998 Future Car Challenge 

Permission to photocopy for internal or personal use, or the internal or personal use of specific 
clients, is granted by SAE for libraries and other users registered with the Copyright Clearance 
Center (CCC), provided that the base fee of $7.00 per article is paid directly to CCC, 222 Rosewood 
Drive, Danvers, MA 01923. Special requests should be addressed to the SAE Publications Group. 
1-56091-946-9/97$7.00. 

Any part of this publication authored solely by one 
or more U.S. Government employees in the course 
of their employment is considered to be in the 
public domain, and is not subject to this copyright. 

No part of this publication may be reproduced in any form, in an electronic retrieval system or 
otherwise, without the prior written permission of the publisher. 

ISBN 1-56091-946-9 
SAE/SP-97 /1234 
Library of Congress Catalog Card Number: 96-71843 
Copyright 1997 Society of Automotive Engineers, Inc. 

Positions and opinions advanced in this pa
per are those of the author(s) and not neces
sarily those of SAE. The author is solely 
responsible for the content of the paper. A 
process is available by which discussions will 
be printed with the paper if it is published in 
SAE Transactions. For permission to publish 
this paper in full or in part, contact the SAE 
Publications Group. 

,.t'.• 

Persons wishing to submit papers to be con
sidered for presentation or publication through 
SAE should send the manuscript or a 300 
word abstract of a proposed manuscript to: 
Secretary, Engineering Meetings Board, SAE. 

Printed in USA 

Page 3 of 45 FORD 1324f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


PREFACE 

The papers in this Special Publication were originally written to fulfill competition requirements 
of the 1996 FutureCar Challenge. These papers document the design, construction, performance, 
and planned improvements of 12 high-efficiency vehicle designs, which represent the results of 
the first of two years of this competition. A paper describing the competition's individual events, 
results, and successful designs has also been included. 

The 1996 FutureCar Challenge was held at Ford Motor Company's Dearborn Proving Grounds 
and at the Environmental Protection Agency's National Fuels and Emissions Laboratory in Ann 
Arbor, Michigan during June of 1996. The 1996 FutureCar Challenge was jointly sponsored by 
the U.S. Department of Energy and the U.S. Council for Automotive Research. The mission of 
the Challenge was to develop and demonstrate advanced fuel-efficient vehicles that parallel the 
technology development path of the Partnership for a New Generation of Vehicles (PNGV) 
program. The PNGV development path culminates in a mid-size car having up to three times the 
fuel efficiency while maintaining the performance, safety, and affordability oftoday's production 
vehicles. At the same time as contributing to achieving the objectives of the Partnership, the 
FutureCar Challenge was to help improve engineering education and foster practical learning 
through the development of solutions to real-world engineering problems. 

The FutureCar Challenge is a goal-oriented competition. With the exception of specific 
performance and safety standards, the teams were left to solve the problems of producing a 
highly efficient vehicle themselves. This resulted in a wide variety of technologies with the 
potential for solving some of the technical problems associated with radically increasing the fuel 
efficiency oftoday's vehicles. While most of the teams chose to convert their donated Luminas, 
Intrepids, and Tauruses to hybrid electric vehicles, some chose other directions. Some vehicles 
were fueled with alternative fuels, while some used reformulated gasoline or low-sulfur diesel 
fuel. 

The dedication of the students and faculty in constructing these highly efficient vehicle 
prototypes cannot be fully conveyed within the scope of these papers. On behalf of all of the 
participants and organizers of the FutureCar Challenge, we extend many thanks to the 
participants and to those companies without whose support, whether through financial 
contributions or in-kind, the 1996 FutureCar Challenge could not have been brought to such a 
successful culmination. 

C. Scott Sluder 
Robert P. Larsen 
Center for Transportation Research 
Argonne National Laboratory 

Page 4 of 45 FORD 1324f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


TABLE OF CONTENTS 

Evaluation of High-Energy-Efficiency Powertrain Approaches: 
The 1996 Future Car Challenge ........................................................................................ 1 

1996 Future Car Challenge 

Concordia University ................................................................................. 9 

Lawrence Technological University ....................................................... 23 

Michigan Technological University ........................................................ 31 

The Ohio State University ........................................................................ 39 

University of California, Davis ................................................................ 53 

University of Maryland ............................................................................. 65 

University of Michigan ............................................................................. 77 

University of Wisconsin- Madison ......................................................... 87 

Virginia Polytechnic Institute and State University ............................ 101 

West Virginia University ........................................................................ 113 

Page 5 of 45 FORD 1324f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


