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FRIDAY, APRIL 28 

5:00-9:00 Dinner at Ramada Inn 

7:00 

8:30 

8:40 

9:00 

SATURDAY, APRIL 29 

Breakfast & Meeting of 
Participants (Ramada Inn) 

Donald E. Rathbone 
Dean of Engineering 
Kansas State University 

Ms. Mindy Hayet 
Coordinating Committee 

Mr. Walter Dippold 
Department of Energy 

Hybrid & Electric 
Vehicles 

10:00 Coffee Break 

10:30 Mr. Thomas Terry 
General Motors Corporation 

Safety Design 
Considerations 

11:30 Mr. R. W. Hurn 
Bartlesville Energy 
Research Laboratory 

Alternate Fuels 
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SATURDAY, APRIL 29 

12:30 Lunch (K-State Union) 

2:00 Dr. Gene Smith 
G.G. Brown Laboratory 
University of Michigan 

Alternate Propulsion 
Systems 

3:00 Mr. J. Dillard Murrell 
Emission Control Technical 
Division 

Factors Affecting 
Vehicle Efficiency 

4:00 Break 

4:30 Mr. Rob Lloyd 
Chrysler Corporation 
Design Office 

The Vehicle Design 
Process 

5:30 Closing Remarks 

6:30 Banquet (K-State Union) 

SUNDAY, APRIL 30 

7:00 Breakfast (Ramada Inn) 
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The EEVC is a student-run, 
nationwide engineering competi-
tion directed towards the design 
and construction of practical 
energy efficient vehicles. 
Throughout the course of the 
competition, the students will 
have the opportunity to gain 
practical "hands-on" engineering 
experience while developing and 
implementing their approach to 
the problem. 

It is the purpose of the 
Symposium I to present ideas 
and information which will be 
valuable to the students in the 
design phase of their projects. 

SCORE EEV Coordinating Committee 
Room 210, Mechanical Engrg. Bldg. 
University of Florida 
Gainesville, FL 32611 
(904) 392-0809 

SCORE National Office 
Room 20B-207 
Massachusetts Inst. of Technology 
Cambridge, MA 02139 
(617) 253-6833 
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For more information, please contact: 

Robert A. McGill 
President 
SCORE, Inc. 
Room 20B-207 
Massachusetts Institute of 

Technology 
Cambridge, MA 02139 
(617) 253-6833 

Dr. Vernon P. Roan 
EEV Coordinating Committee 

Dr. John H. Sununu 
Chairman of the Board 
SCORE, Inc. 
105 Anderson Hall 
Tufts University 
Medford, MA 02155 
(617) 628-5000 x268 

Room 210, Mechanical Engineering Bldg. 
University of Florida 
Gainesville, FL 32611 
(904) 392-0809 

student Competitions on Relevant Engin-
eering, Inc. (SCORE) is a student-run, 
non-profit corporation whose members 
are u. s. and Canadian engineering col-
leges. SCORE was organized in May of 
1971, as stated in the Corporate By-
Laws, to "engage in, assist, and con-
tribute to the support of student 
inter-university events and projects 
which advance education and engineer-
ing." 

The SCORE concept developed from the 
experience gained in two inter-
collegiate engineering competitions 
and the growing need for a project-
oriented approach to engineering 
education. 

The Great Electric Car Race - 1968 

In 1968, a student at the California 
Institute of Technology (Caltech) 
challenged the Massachusetts Insti-
tute of Technology (MIT) to a cross-
country electric-powered vehicle 
race. The Caltech student had con-
verted his Volkswagen bus to 
electric propulsion during the pre-
vious year and conceived of the 
race as a means to promote electric 

• 

vehicles as a smog-free transporta-
tion alternative. The challenge was 
accepted by a team of MIT under-
graduate students, mainly from the 
engineering school, with an engin-
eering professor as a faculty 
advisor. 

To prepare his entry for the race, 
the Caltech student also assembled 
a team of undergraduate and gradu-
ate engineering students. With 
financial backing from a local 
newspaper, the Caltech team installed 
a new motor and batteries in the vw 
bus, along with a standard but 
"proven" student-built control syste~ 

The MIT team decided to base their 
electric vehicle on a Chevrolet 
Corvair which was subsequently do-
nated. Exotic nickel-cadmium 
batteries were also donated which 
were charged by a sophisticated 
student-designed and built controller . 
Extensive alterations were made to 
the Corvair body to adapt the auto-
mobile to electric power. 

Since the two vehicles would have to 
be recharged every sixty miles or so 

MIT 1
• s "Tech I " crosses the Great c 1 f Electric Car Race finish line in Pasadena, a 1 ornia on September 1, 1968. (Photo courtesy of MIT Historical Collections) 
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along the race route, a cross-
country network of charging stations 
was set up for the race by electric 
utility companies. 

The race got underway on August 26, 
1968 with the Caltech car heading 
for MIT in Cambridge, Massachusetts, 
and the MIT car bound for Caltech 
in Pasadena, California, both cars 
traveling over the same route. Each 
vehicle suffered from a variety of 
mechanical and electrical problems, 
including burnt-out motors which had 
to be replaced, and were at times 
recharged from a portable unit or 
towed, incurring penalty points. 
The MIT Corvair crossed the finish 
line in Pasadena 7~ days after 
the start, with Caltech pulling 
into Cambridge 40~ hours later. 
After the assessment of penalties, 
Caltech was declared the winner with 
a corrected time of 210 hours, 30 
minutes less than MIT's. 

The Great E'lectric Car Race, as this 
contest was called, generated a 
great deal of national publicity 
with many reporters equating it to 
the classic Peking-to-Paris auto-
mobile race of 1907. Unfortunately, 
where the latter race had helped 
establish the automobile as a feas-
ible and practical means of trans-
portation, the difficulties 
encountered by the vehicles in the 
Great Electric Car Race showed that 
practical electric propulsion was 
still years down the road. Yet the 
national attention helped alert the 

public to the fact that alternatives 
to the internal combustion engine 
were being explored by the engineer-
ing community. 

The Great Electric Car Race also 
proved to be an extraordinary edu-
cational experience, particularly 
for the undergraduate students in-
volved. For them, engineering 
education had been based on theory 
and design, generally restricted 
to the blackboard and homework as-
signments. Being able to build a 
working prototype electric vehicle 
gave them a taste of "real world" 
engineering, forcing them to con-
front the various trade-offs (such 
as cost, reliability, and avail-
ability of materials) that the 
practicing engineer faces daily. 
As noted at the end of the race by 
the MIT faculty advi80r, Professor 
Richard Thornton, "In one week, these 
students have learned the equivalent 
of reliability engineering that might 
otherwise have taken them years to 
acquire. They see clearly that short-
cuts taken in the laboratory can cost 
hours of problems in the field." 

The Caltech challenger arrives in Cambridge, Massachusetts 40~ hours later but is declared the winner on the basis of its point score. (Photo courtesy of MIT Historical Collections) 

e following year, a sequel to ~he 
Th t ElectricCar Race was organized 
Grea lt members at MIT and Caltech. by facu Y . c R hristened the Clean Air ar ~c~ 
C CR) this automotive competition. 
(CA ' t all forms of low-pollution 
wa~·oi:~ oWhile entries could be de-
v~ iced a~d built by any group of sign 
. d. ·duals including teams from in ivi ' · 1 ollege ommercial companies, on Y.c 
~tudents could drive them in the race. 

The faculty coordinators initially ex-
cted fifteen to twenty CACR 

pe . When over fifteen teams had entries. 1970 •th the entered by mid-January, '. wi 
actual cross-country race stil~ seven 
months away, the facul~y coordinators 
could no longer effectively ~andle 
the administrative load requi~ed to 
organize the competition. This re-
sponsibility was turned o~er to a 
student coordinating committee, com-
posed of students ~rom MIT and Caltech, 
with a faculty advisor. 

The CACR coordinating committee as-
sumed all duties necessary to plan 
and carry out the competition program. 
It developed and administered the race 
rules vehicle testing procedures and 
scori~g system, directed the logistics 
of the cross-country travel of the 
CACR participants, handled all commu-
nications with the entrant teams, 
raised and allocated funds, and con-
ducted a public communications 
campaign to arouse the public's inter-
est in the problem of automotive air 

pollution and the possible solutions 
demonstrated by the CACR vehicles. 

The entrant vehicles were divided 
into five competition categories ac-
cording to their power plants: in-
ternal combustion engines; pure 
battery-powered vehicles (electri~s); 
hybrid-electrics; power plants using 
either liquified natural gas or 
liquified petroleum gas for fuel; and 
turbines using a Brayton cycle of 
operation. 

The Clean Air Car Race program was 
divided into three parts: vehicle 
performance and emission testing at 
MIT· the cross-country rally from 
Cambridge to Pasadena; and a final 
emissions testing at Caltech. 

The pre-race activity at MIT took 
place during the week of August 17, 
1970. The CACR vehicles were tested 
and evaluated for hot-start exhaust 
emmissions, acceleration, braking, 
noise, road handling and maneuvera-
bility. Two days were also devoted 
to seminars in which the entrant 
teams presented technical papers on 

~ne MIT team completely rebuilt Tech I as a hybrid electric for the Clean Air Car ace. (Photo courtesy of MIT Historical Collections) 
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their vehicle power plants. In addi-
tion, there were public showings of 
the CACR vehicles, a parade through 
Boston, and evening meetings of the 
team captains with the coordinating 
committee. 

Forty-three vehicles qualified for 
the race, having passed the rigorous 
week-long testing program. 

The cross-country rally got underway 
at 3 a.m. on August 24, when the 
first vehicles left MIT bound for 
California. The 3600 mile race route 
was divided into seven legs with the 
following destinations: Toronto; 
Detroit; Champaign, Illinois; Okla-
homa City; Odessa, Texas; Tucson; 
and Pasadena. Cold-start exhaust emissions testing was performed in 
Detroit, and vehicle fuel consump-
tion was measured over the two-day, 
1071-mile run from Ann Arbor, Michi-
gan to Oklahoma City. 

---

Thirty-six vehicles, eighty-five per 
cent of the starting field, com-
pleted the week-long transcontinental 
journey to Pasadena. While at Cal-
tech, the vehicles underwent a final 
hot-start emissions test. The re-
sults of this test were combined with 
the earlier MIT hot-start test to 
provide a deterioration factor for 
overall vehicular emissions. Teams 
were also given a chance to discuss 
complaints or protests with the co-
ordinating committee, and at the 
same time penalties for rule infrac-
tions were levied. Other committee 
activities included the final tabula-
tion of race scores. 

A final awards banquet was held on 
the evening of September 2 for all 
CACR participants. Trophies were 
presented to the five class winners 
and the overall winner. The over-
all winner was selected by an 
impartial board of judges composed 

Starting early in the morning of August 24, 1970, the forty-three Clean Air Car Race vehicles left the starting line at the rate of one every three minutes. Shown here is one of the five Worcester Polytechnic Institute CACR entries. (Photo courtesy of MIT Historical Collections) 

of representatives from academia, 
state and federal government, and a 
professional engineering society. A 
final seminar was held the next day 
in which the judging pa~el discussed 
their reasons for choosing the Wayne 
state university internal combustion 
engine-powered vehicle as the overall 
winner. 

The clean Air Car Race proved to be 
highly significant in several re-
spects. For one, it.was the.firs~ 
national intercollegiate engineering 
competition conducted by students. 
Other engineering competitions for 
students had been either sponsored 
nationally under the auspices of one 
of the professional engineering 
societies, or regionally by a uni-
versity. CACR was the first time a 
program of this magnitude had been 
undertaken by the students themselves. 
It was also the first national inter-
collegiate engineering design compe-
tition to require that full-scale 
hardware be built and tested. Pre-
vious national competitions had 
called for either proper designs or 
small-scale models. 

As was the case with the Great 
Electric Car Race, the impact of 
CACR on the participants and the 
general public was considerable. The 
educational benefits of translating a 
paper design to actual hardware was 
demonstrated again on a much larger 
scale. The media's coverage of the 
cross-country rally was extensive 
and helped to inform the public of 
the various technical approaches be-
ing considered to reduce automotive 
exhaust emmissions. The Clean Air 
Car Race had an impact in Washington 
as well where the results were read 
into the Congressional Record. 

Establishment of SCORE 

Encouraged by the success of the 
program, CACR members began planning 
an~th~r competition in early 1971. 
Building on their background in 
motor vehicle research, they decided 
the new competition should tackle the 
prob~em of designing a motor vehicle 
P~rticularly suited to the urban en-
vironment. A successor committee 
~~mpose? of engineering students from ive universities was formed at MIT 
to coordinate the Urban Vehicle De-
sign Competition (UVDC) as the new 
program was called. In

1

order to as-
sess potential interest in UVDC a questi · ' f ~nnaire was mailed to 200 deans o engin · eering. Encouraged by 100 favorable r tee b esponses, the new commit-egan to actively promote UVDC. 

At the same time, a group of engin-
eering deans from universities that 
had participated in CACR and who 
recognized the need for such hard-
ware oriented programs was moving to 
create a permanent "parent" organi-
zation to sponsor UVDC and future 
CACR-like intercollegiate engineering 
competitions. Working together, the 
deans and members of the CACR/UVDC 
committee designed an organization to 
take advantage of the strengths and 
avoid the weaknesses evident in the 
CACR organization. 

The new organization, to be called 
Student Competitions on Relevant 
Engineering, Inc. (SCORE), would be 
staffed by students and recent gradu-
ates. CACR had shown that they were 
capable of handling such administra-
tive responsibilities, and that they 
brought a high level of enthusiasm and 
imagination to the job. A Board of 
Directors composed of engineering 
deans (later expanded to include rep-
resentatives from industry and govern-
ment) would be concerned with SCORE's 
long-range goals and would not become 
involved in the day-to-day activities. 

The national fund-raising for the com-
petition would be conducted by SCORE. 
Funds solicited from corporations, 
foundations, and the government would 
provide development grants for the 
teams and support the operating costs 
of the programs. The decision to 
centralize the national fund-raising 
in SCORE was made in response to a 
problem that arose during CACR. In 
addition to finding local sponsors, 
the CACR teams were all approaching 
the same federal agencies, large cor-
porations and foundations for grants. 
Many of these national organizations 
were interested in funding the teams, 
but their granting systems were not 
designed to make numerous small awards. 
They suggested that the national fund-
raising for future competitions be 
centralized so that they could make 
one large grant to the competition's 
organizer and it, in turn, could make 
the individual team grants. 

The grants SCORE would provide to the 
competing teams would be used to 
support the purchase of expendable 
equipment, materials and supplies 
needed to construct an entry. SCORE 
team grants would be seed-money awards 
intended to provide major but not com-
plete project funding. One of the 
educational benefits for the team 
members would be learning how to raise 
donations of funds, equipment and 
supplies from local sponsors. 
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SCORE was legally established in 
Massachusetts in May, 1971, as a non-
profit, tax-exempt corporation. The 
members of the corporation are U. S. 
and Canadian engineering colleges. 

Each member school has a designated 
SCORE representative from the faculty 
who is the SCORE contact and who 
represents the school at the SCORE 
annual meeting. While every en-
gineering school is encouraged to 
join SCORE, membership is not a re-
quirement for participation in SCORE 
competitions. 

The Urban Vehicle Design Competition 
1971-1972 

The Urban Vehicle Design Competition 
(UVDC) , organized as the sequel to 
the Clean Air Car Race, was the 
first intercollegiate engineering 
program sponsored by SCORE. Where 
CACR had allowed any type of vehicle 
utilizing a low-emmission powerplant, 
UVDC focused on small, quiet , safety-
oriented automobiles that were also 
fuel-efficient and low-polluting. 

A comprehensive set of rules and 
guidelines were written by the UVDC 
coordinating committee based on the 
rules developed for CACR. The UVDC 
rules gave design specifications 
for the entrant vehicles (outlining 
minimum performance characteristics 
and requiring certain features such 
as headlights, windshield wipers , 
seat belts, etc.), designated the 
different vehicle competition 
classes (based as in CACR on the 
type of power plant) , detailed 
certain required reports and gave a 
timetable for their submission, 
and presented a scoring system for 
the final testing program. 

The rules also defined who could 
enter the competition, and gave 
guidelines for team sponsorship and 
advertising. To prevent a re-
occurance of the relatively small 
amount of commercialism that caused 
some problems in CACR and to firmly 
establish the educational nature of 
the program, only student teams 
(with a faculty advisor) from ac-
credited educatjonal institutions 
were allowed to enter UVDC. Com-
panies and other organizations were 
encouraged to sponsor individual 
teams in a manner that fostered the 
educational objectives of the pro-
gram, and to promote their sponsor-
ship in as discreet a fashion as 
possible. 

The organization of the UVDC pro-
gram was also a refinement of CACR. 
UVDC was organized as a two-year 
competition with a design phase, a 
hardware construction phase, and a 
final testing program. 

In the design phase, the UVDC teams 
studied the hardware specifications 
outlined in the rules and developed a 
design for their urban vehicle. In 
doing so, the teams were expected to 
seek technical advice from companies 
and other organizations in their com-
munity as well as from faculty mem-
bers at their university. Totally 
new designs for the vehicle and its 
sub-systems or innovative modifica-
tions of commercially available 
hardware were encouraged. The re-
sults of this work were presented to 
the coordinating committee in a 
professional-quality design proposal 
which included a technical and econom-
ic analysis of the vehicle design, and 
a project budget and funding request . 
After evaluating the design pro-
posals, the coordinating committee 
recommended the award of SCORE grants 
to help the teams finance the actual 
construction of their vehicles during 
the construction phase of the compe-
tition. 

Both the design and the construction 
phases of the UVDC program included 
a symposium to assist the teams in 
the development of their vehicles. 
The first (design phase) symposium 
was held at the University of Toronto . 
Here, speakers from industry, the 
qovernment and academia presented 
backqround information for the student to consider in their design work by 
examining the technological and social 
aspects of urban transportation. The 
second (construction phase) symposium 
was held in May, 1972 at Catholic Uni -
versity in Washington, D. C. This 
meeting was designed around workshop 
sessions on vehicle sub-systems which 
were directed by leaders from indus -

try and the government .. Here, t7am 
members had the opportunity to direct 
specific questions to the experts on 
design and construction problems that 
they had thus far encountered. Both 
symposia also included business meet-
ings run by the committee to discuss 
such matters as the rules, team 
finances, and preparations for final 
testing. 

The teams were required to keep the 
coordinating committee informed of 
their progress through the submis-
sion of two progress reports during 
the course of the competition. A com-
prehensive team final report was also 
due at the end of the program. 

The Urban Vehicle Design Competition 
concluded with the final test event 
held the week of August 6, 1972. 
sixty-six teams from sixty-two U. S. 
and Canadian colleges participated in 

the final testing at the General 
Motors Proving Grounds in Milford, 
Michigan. The vehicles were techni-
cally tested and evaluated (using the 
Proving Grounds test equipment and 
General Motors personnel and other 
leading automotive experts) for their 
exhaust emmissions, acceleration, 
braking, handling, noise, five-mile-
per-hour crash resistance, energy 
efficiency, and space utilization . 
The vehicles were also subjectively 
evaluated in the areas of safety 
features, mass-production cost , and 
drivability by panels of experts . 
For the cost and safety features 
tests, the team members made pre-
sentations to the judging panels in 
which they discussed the salient 
features of their design. Finally, 
the vehicles were evaluated for in-
novative design and the degree of 
student fabrication of their power-
plant, drivetrain, emission con-
trols, suspension, frame, body, 

Northwestern Unive 't , Test at the UVDC f:si Y s LPG-powered Subaru undergoing the Federal Mass Emissions inal test event held at the General Motors Proving Grounds . 

This document is from the collections at the Dole Archives, University of Kansas 
http://dolearchives.ku.edu

Page 54 of 70



The university of British Columbia vehicle, built from the ground up, took the UVDC Grand Award by achieving high safety, driveability and innovation scores. 

five-mile-per-hour bumpers, and 
interior and exterior safety 
features. 

The total score received by each 
entry was achieved by summing the 
products of the score received in 

each test by that test's weighti ng 
factor, and multiplying this sum~ mation by the vehicle's overall i n 
novation and student fabrication 
coefficient. The University of 
British Columbia received the high 
est total score and won the UVDC 
Grand Award. 

REPORT OF 
THE AD HOC EVALUATION COMMITTEE 

OF THE COMMISSION ON EDUCATION 
NATIONAL ACADEMY OF ENGINEERING 

COVERING THE 
URBAN VEHICLE DESIGN COMPETITION 

Phillip Myers, Chairman 
Allen L. Cudworth 
Michael Ference 

August ll, 1972 

Leonard Reiffel 
William E. Siri 
James F. Young 

UVDC EVALUATION COMMITTEE 

As the UVDC progressed toward the August 1972 date of final examination, the officers and directors of SCORE studied the problem of how to provide an objective evaluation and inter-pretation of the overall results of the competition. Based on experience with publicity from the Clean Air Car Race, it was clear that the significance of the UVDC should be presented to the public as objectively as possible. It was concluded that an evalu~tion committee of e~inen~ citizens with a broad spectrum of backgrounds and appointed by the National Academy of Engineering would meet this objective. Accordingly, an Evaluation Committee was appointed by the President of NAE, as a Committee of the NAE Commission on Education . 

The invitation to serve on this Evaluation Committee carried the following charge: 
"The principal function of the Evaluation Committee will be to ev2.luate and provide a statement on the significance of the achievements, and to place in proper perspective, relative to existing systems, the performance levels achieved by the students." 

At its first meeting, the UVDC Evaluation Committee elected Phillip Myers of the University of Wisconsin as its chairman. Professor Myers is past president of the Society of Automotive Engineers. Members are: Allen L. Cudworth, Vice President and Director of the Research Center, Liberty Mutual Insurance Company; Michael Ference, Vice President-Scientific Research Staff (retired), Ford Motor Company; Leonard Reiffel, Board Chairman, Instructional Dynamics, Inc., and science adviser, Columbia Broadcasting System; William E. Siri, past president and current officer of the Sierra Club, Donner Laboratory, University of California; and James F. Young, vice president-Technical Resources, General Electric Company. 
1972 UVDC IN PERSPECTIVE 

A final examination, held in the merciless glare of spotlights, cameras, other students and the press, has been going on at the General Motors Proving Ground for the past week. This final examination culminates a year and one-half of intensive effort on the part of thousands 0 ~ ~tudent engineers to design and fabricate 91 small, limited-performance, urban vehicles having minimum noise and exhaust emissions and maximum safety and urban utility. 

out 
the 

The A+' s earned in the course, as determined by this open final examination, will be handed at the final banquet tonight (August 11) by Secretary of Transportation, John Volpe. Some of top contenders are present. 

!wo t~ings have impressed the Evaluation Committee as they observed this public examination. ::1~.f~rst is the enthusiasm, dedication, ingenuity, innovativeness, engineering know-how and 5 ~0 ility to make things work" displayed by the student representatives at this final exam. About 
h . of the several thousand student designers, together with 80 faculty members were present t is week to t. · · ' th par icipate in the test of 66 vehicles. Although some vehicles performed better C an oth~rs there were really no "failures", for the entire purpose of this Urban Vehicle Design ompetition was to initiate student engineers into the intricacies and headaches of designing for a particular deadl · h . . . . ' h d h ine, a system tat will work!--and these student engineers did find these ea ac es--an elect · 1 rica contactor unexpectedly shorted out by Monday's rain--several 24-hour 

This document is from the collections at the Dole Archives, University of Kansas 
http://dolearchives.ku.edu

Page 55 of 70



work sessions to meet deadlines--followed by a dead-to-the-world snooze on a blanket on a 
hard concrete floor. 

The second thing that impressed the Evaluation Committee was the cooperation and assistanc 
given to the students, by industry, foundations, Government, and universities. Testing was 
facilitated when General Motors made their sophisticated Proving Ground facilities available. 

The Urban Vehicle Design Competition was a competition among students to demonstrate their 
ideas in an experimental vehicle. It was not a competition between student engineers and indus 
engineers to design a vehicle suitable for mass production. Comparing student vehicles with 
industry designed vehicles is impossible because they have vastly differing objectives and 
requirements. 

As the Evaluation Committee has reviewed and studied this competition it became convinced 
the following: 

I. The Competition was highly successful in its primary objective of contributing significant 
to the education of student engineers. For example--

A. The students were most enthusiastic and highly motivated. As one student put it, 
"Cars are getting exciting again because of environmental problems." Long hours, 
seemingly insurmountable difficulties, and inclement weather were inconsequential in 
comparison to their desire to get the job done. 

B. Their experience in the Design Competition contributed significantly to their enginee 
ing education. For example--
(!) The Competition taught the importance and ways of bridging the gap that exists 

between the drawing board and a working design and improved their skills in 
closing this gap. 

(2) The Competition provided first-hand experience in project management. 

(3) The Competition impressed upon the students the fact that there are inevitably 
trade-offs in any practical engineering design many of which are now imposed by 
the new demands of society. 

(4) The Competition taught the necessity of bringing together the diverse inter-
disciplinary groups necessary to the success of the Design. 

II. There were several innovative ideas as a result of the Competition. Such as--

A. A hydraulic energy absorbing bumper using small glass beads as a working fluid and 
return positioning with a spring. 

B. An individual-tailored drunk driver/anti-theft system. 

C .. 90 degree steering geometry for ease in parking. 

III. There were many interesting combinations of industry-developed components and material, 
which may or may not have commercial application. It would be impractical to mention al l, 
but to list a few: 
A. A Wankel engine, thermal reactor and catalytic muffler to produce low exhaust emiss io 

B. A variety of energy sources including natural gas, propane and ammonia. 

C. An urban taxi providing ready access, high visibility and integration of saf~ty syste 

D. Interesting beer can and popcorn bumpers. 

E. A diagnostic system for brake and fuel systems. 

F. Strong and attractive body shells constructed of various types of laminated plastics. 

IV. The student design did not take into account the total needs of an urban vehicle. While 1 
of time and resources can be pleaded as a mitigating circumstance this fact is emphasized 

A. The fact that most vehicles were laboratory models constructed to express an idea or 
ideas rather than a total system. 

B. The failure in some cases to take into account the total picture--for example, a car. 
dangerously sharp internal and external corners and projections, but a bumper that Wl 
stood a 5-mile per hour crash, or a bumper that withstood a 5-mile per hour crash bu 
would be extremely dangerous to the occupants of another vehicle on side impact. 

C. The sometimes failure of human engineering--for example: Poor entrance accessibili t 
inability to accommodate extremely small or large people, inability to control vehi C 
a rough road, etc. 
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I. OBJECTIVES OF THE ENERGY EFFICIENT VEHICLE (EEV) COMPETI TI 
A. To give engineering students the opportunity to use t education in a practical application and gain technic experience by improving upon the automotive vehicles today. 

B. To educate the student and the general public with r e gard to the energy demands of today's transportation to stimulate the development of innovative concepts i automotive fuel economy. 

C. To produce a passenger vehicle which will effectively utilize the energy resourcesavailable today and in t h foreseeable future. 

II. THE EEV COORDINATING COMMITTEE 

A. The University of Florida at Gainesville has accepted responsibility of coordinating the EEV Competition. 
B. The student Coordinating Committee will be assisted b Advisory Board composed of representatives from those sectors of government, industry, university, and busi most concerned with automotive engineering. 
C. The Committee will have final jurisdiction on all a sp of the competition. 

D. All judging panels will be chosen by the Committee. Suggestions of qualified persons are welcome. 
E. All questions concerning the competition should warded to the Committee. 

F. All special requests and individual policy decisions be approved in writing and signed by at least two me of the Committee. 

III. TEAMS 

A. All team members must be full or part-time students ( credit hours) currently enrolled in a degree-seeking gram at an accredited educational institution. 
1. This includes: 

a. Colleges, universities, institutes, and high schools. 

b. Undergraduate students (and graduate students 

- 1 -

III. A. 1. b. who began in the project as undergraduates and chose to continue after graduation) . 

c. Co-op students who study full-time (or equiva-lent) for at least 6 months of the academic year and work the remainder of the year. 
d. Graduating team members who do not continue school as a registered student may continue to work on the project up to one term following change of status. 

2. All teams must submit a statement from a dean or department head of their school certifying that the team members meet the above qualifications, in this format: 

Student Status 
Nature of Outside 
or Co-Op Work 

Jones, John 
Smith, Bob 
Grant, Ted 

part-time senior 
full-time senior 
co-op freshman 

draftsman 
none 
marketing 

These statements must be submitted and updated at the following times: 

a. As soon as possible after entering. 

b. October 15, 1978. 

c. March 15, 1979. 

d. July 1, 1979. 

IV. TECHNICAL PAPERS AND REPORTS 

Five reports are required of each team, as follows: 
Design Proposal, 3 Progress Reports, Final Report. 
Initial seed-money will be based on individual merit of the project as determined by the Design Proposal. 
Design Proposal (Due April 29, 1978) 

a. 
b. 
c. 

d. 
e. 

abstract 
system description 
illustrations: 
1. artist rendering 
2 .. engineering drawings 
vehicle operation 
prototype construction estimate 

- 2 -

(See Attached 
Outline 

for 
Details) 
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IV. TECHNICAL PAPERS AND REPORTS 

Progress Reports (Due July 1, 1978, October 15, 1978, 
March 15, 1979) 

Each team must submit two (2) copies of a progress repor t 
the above dates. Outlines for these reports will be furn i 

All major changes in concepts or hardware must be noted b 
the Coordinating Committee to determine possible change i 
seed-money priority. 

Final Report (Due July 1, 1979) 

Complete technical, descriptive report of vehicle design 
construction. Outline will be furnished. 

NOTE: All report outlines will be furnished to competing 
teams at least one month prior to scheduled deadl i 

All teams must have one or more faculty advisors spec 
cally in a technical background who will be reponsible fo 
assuring the team's adherence to these rules. The name a 
address of the faculty advisor should be submitted to the 
Coordinating Committee. Graduate students acting in thi s 
capacity must be given and retain full responsibility (in 
ing budgetary) for the team's project. 

Teams must register under the name of an educational ' 
tution. The form letter certifying that the team is aff i 
with an educational institution must accompany the entry 
In the case of a university, college, or institute, the f 
letter should be signed by the president, dean of enginee 
or a department head of the school. In the case of a hig 
school, the forms should be signed by the principal. 

V. SPONSOR PARTICIPATION GUIDELINES 

Entrant teams may solicit financial, technical, and othe 
assistance from corporations, consultants, universities , 
governments and their agencies, and other organizations a 
individuals (hereafter called "sponsors") according to th 
following guidelines: 

A. A "sponsor" shall be defined as all divisions and sub 
aries of one parent organization. No exception to th 
interpretation will be permitted unless expressly app 
in writing by the Committee. 

- 3 -

v. B. Sponsor Guidelines 

1. Teams may accept from sponsors any part, subsystem, 
system, design, or idea (hereafter called components) 
to be used in their entry, subject to the following 
constraints: 

a. No sponsor-supplied, commercially available, or 
non-student designed component will be eligible 
for a design award. 

b. Sponsor-designed components for which design 
details and specifications cannot be supplied 
and which are delivered to the team prior to 
general commercial availability on a one-of-a-kind 
basis will be barred from the competition. 
(The intent here is to stimulate student design.) 

c. Innovative combinations or modifications of 
existing components will be eligible for design 
awards. 

2. In order to determine the role 
teams must submit the analysis 
pation in the following format 
"cost" appendix of their final 

Sponsor Donation 

of the sponsor, all 
of the sponsor partici-
(to be included in the 
report) : 

Retail Value 

ABC Company 
XYZ Foundation 

Disc Brake Unit 
Cash 

$ 200.00 
2,000.00 

100.00 
300.00 
250.00 

F & G Consulting Firm 
H. Hughes 

Advice 
Cash 

M. E. Department 
Prof. Friend 

Shop Space 
Advice Free 

c. 

D. 

The Committee and their appointed representatives 
reserve the right to inspect all components, technical 
drawings, and design work on an entry to evaluate the 
amount of sponsor participation. The decision of the 
Committee on this matter is final. 

Except for items specified in Paragraph B(l), sponsors may 
act only in an advisory capacity concerning the design 
of any component or system of entry. 

Advertising of sponsorship of a component or a system 
shall be limited to the following: 

1. A maximum of two decals, stickers, or the like, not 
to exceed 6" in any dimension (length or width) per 
sponsor. 

- 4 -
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v. D. 2. A maximum of two lettered phrases not to exceed 3" 
in height or 18" in length per sponsor. 

3. Any other form of ad, a maximum of two per sponsor, 
not to exceed a 6 11 square area. 

No sponsor shall make use of more than one of the above 
choices. 

E. Advertising of industrial sponsorship or the use of 
supplied components via any other media must be review 
and approved by the EEV Coordinating Committee in wri t 
prior to such distribution or presentation, unless men 
of such sponsorship or support takes place during a s p 
fie interview that is clearly in the interest of the 
entrant school and the Energy Efficient Vehicle Compe t 

F. Promotion of related components by sponsors is expres s 
prohibited on entrant campuses. 

G. Any infringement of these rules subjects the team to 
possible disqualification from the competition. 

VI. VEHICLE CONSTRAINTS 

All entrant vehicles must adhere to the following constrai 

A. Vehicle must be driveable by one person. 

B. Must have fully enclosed passenger compartment with a 
rollbar or equivalent protection and a minimum capacit 
of two persons. Tandem arrangements will not be allow 

C. Must satisfy all current inspection and registration r 
quirements of the State of Michigan (possible site o f 
final testing) . 

D. Must be equipped with operational headlights, windshie 
wipers, heater, defroster, tail lights, back-up lights 
turn signals, brake lights, and seat belts or equivale 
passenger restraint systems. Some form of functiona l 
spare tire and changing tools must be stored in the ve 

E. Must have front and rear bumpers located between 16" a 
20" high measured from the level ground on which the 
vehicle is resting. 

F. Must have minimum range of 50 miles at 45 mph. 

G. All passengers must be safely protected from hazards 
involved with the system's operation. 

- 5 -

vI. H. Must be able to decelerate from 45 mph to 0 in a maximum 
of 121 feet. 

I. Vehicle tire pressure must not exceed manufacturer's 
maximum standards. Tire pressure may not be varied for 
individual tests. 

VII. SCORING 

Categories 

Energy Efficiency . 

1. Dynamometer 
2. Highway Test 
3. Space Utilization 

Safety. . 

1. Braking 

Individual 
% of Total 

(weighing factor) 

14% 
21% 

5% 

7% 
2. Subjective Safety Eval. 8% 
3. 5 mph Bumper Test 2% 

Driving Response Test . 

1. Handling 7% 
2. Acceleration 5% 

Driveability and Overall Design . 

Endurance Run . . 

Emissions . 

Cost to Consumer 

Category % of Total 

. 40% 

. 17% 

. 12% 

. 11% 

. 10% 

5% 

5% 

TOTAL 100% 

Maximum possible score for each test is 100 points. 

VIII. SCORING CRITERIA AND TEST METHODS 

Energy Efficiency 

- 6 -
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1. The Dynamometer Test will be run on each vehicle with 
a load corresponding to the vehicle's maximum passenge 
capacity. Since the vehicle dynamometer time will be 
used to best advantage by measuring both emissions and 
efficiency simultaneously, the standard combined (city 
highway) cycle will be utilized. Only the city portio 
data will be used for this efficiency test, so that t h 
results will represent the vehicle's "city" energy 
efficiency performance. 

2. The Highway Test will be run on a course selected by 
Committee to simulate highway driving. The driver a nd 
one observer will be required to complete at least 5 0 
at an average speed of 45 mph for this test. In order 
gain a more accurate measurement of test performance , 
entries will be encouraged to complete an additional 5 
miles (100 miles total), or as much as the vehicle's r 
allows (over the required 50 miles). Vehicle speed d 
this test must not drop below 40 mph at any time fol lo 
initial acceleration. The observer's functions will b 
insure that a minimum speed of 40 mph is maintained, a 
that the driver follows conventional highway driving p 
tices, e.g. normal acceleration to speed, no coasting, 
The vehicle will be fueled and/or charged immediately 
to and directly following this test, and energy consu 
thereby obtained. The results of the dynamometer and 
way tests will be adjusted for various vehicle passeng 
capacities according to the following schedule: 

Adjusted Value = Measured Value x Sf 

where: 2 passengers Sf = .7 
3 passengers Sf = .85 
4 passengers Sf = 1. 0 
5 passengers Sf 1.1 
6 passengers Sf = 1. 2 

NOTE: We are developing a system for evaluating energy 
efficiency so that all vehicles including those usi 
non-heat engine and non-petroleum based fuels wi ll 
evaluated on an equitable basis. Details on thi s 
procedure will be sent at a later date. 

- 7 -

100 

0 

100 

EHl = Average lowest 5% 
highway efficiency 

EH2 = Average highest 5% 
highway efficiency 

EHl EH2 

Space Utilization. Any and all allotted passenger space 
will be excluded from this test. Those areas considered 
to be storage space must be protected from any detrimental 
environmental conditions such as weather, extreme vibration, 
engine heat or shock. Capacity will be determined by fill-
ing the space with cubes of volumes: 1/2 ft3, 1 ft3, 
2 ft3, and 4 ft 3 . Volumetric weighing values will be 
assigned to the cubes as follows: 

1/2 ft 3 . . . 1 

2 ft 3 • • 7 

1 ft 3 . . 3 

4 ft 3 • 15 

= Average lowest 5% 
volumetric weighing 
factor 

Average highest 5% 
volumetric weighing 
factor 

Safety 

1. Braking Test. Vehicles will be required to perform a 
45-0 mph "panic" stop. The distance required will be 
mea~ured and used as the scoring criteria. Control will 
be included as part of the test as drivers will be required 
~~ brake between two parallel rows of cones, set apart a 
is~ance corresponding to an average lane width. The 

vehi7le will be disqualified if any cones are knocked over 
or displaced. Two trials will be allowed. 

- 8 -
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100 
DBl = Average of 5% 

shortest braking 
distance 

0 DB2 = 121 feet 

2. 

3. 

100 

80 

Subjective Safety Evaluation. A safety score will be 
awarded by a panel of experts from inside and outside 
the automotive manufacturing industry. The panel wil l 
base their decision on examination of the vehicle and · 
plans, interviews with the student design team, and no 
destructive testing. Guidelines for awarding points w 
be provided by the Committee. 

Optional 5 mph Bumper Test. The front and rear of the 
vehicle will impact a collision barrier at a height of 
16 to 20 inches above level ground. The score will be 
determined by the extent of the damage (repair cost) 
sustained by the body or structure of the vehicle. Da 
greater than $50.00 will receive no points. 

Di = No damage 

D2 = $50.00 damage 

- 9 -

Driving Response Test 

1. 

100 

0 

2. 

Handling. Vehicles will make two runs through a speci-
fied handling course, with the fastest time to be used 
for scoring purposes. 

Average of 5% 
shortest handling 
times 

= Average of 5% 
longest handling 
times 

Acceleration. Times for 0-50 mph and 25-55 mph accelera-
tions will be measured with the 0-50 time counting 60% of 
total, the 25-55 time counting the remaining 40% towards 
a total possible score of 100 points. 

Pi = Maximum points 
assigned to test 

= Average of 5% 
shortest accelera-
tion times 

= Average of 5% 
longest accelera-
tion times 

Driveability and Overall Design (professional test drivers used) 

This group will contain both objective and subjective tests. 
Each item will be rated O to 6, except the overall vehicle 
rating which will be O to 16. The test is divided into the 
following sections: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8 • 
9. 

10. 

Ingress and egress 
Visibility 
Accessibility of controls 
Spare wheel and jack location 
Control and convenience responsiveness 
Ease of control 
Noise 
Ease of maintenance 
Ease of starting 
Ease of operation of passenger restraint system 

- 10 -
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11. 
12. 
13. 
14. 
15. 

Instrument arrangement 
Seating comfort 
Directional stability 
Ride 
Overall vehicle rating 

Maximum Score: 100 Po i 

Highest total des i 
points 

D2 = Average of 5% lowe 
total design point 

Endurance Run. Each vehicle will be required to travel a minimum of 100 miles at an average speed of 45 mph to be eligible for endurance points. Maximum points will be a wa for a demonstrated capability of 250 miles at an average s of 55 mph. This capability may be demonstrated by showing fuel reserve of at least 150 miles after the vehicle has actually traveled 100 miles. At the discretion of the Committee, the vehicle may be required to drive the enti re 250 miles to receive maximum points. This may be done, f o instance, in cases where there is doubt as to remaining en reserve, i.e. electric vehicles. The point total will b e weighed as shown by the weighing factors below. 

100 

-~ D1 = 100 miles 70 

I I D2 250 miles 
I I 

0 
D1 D2 

Emissions Test. Emissions as measured from the exhaust of the vehicle must not exceed 1980 Federal Emission Requirero for NOx, CO, and unburned hydrocarbons. Vehicles exceedin these standards will receive no points for the emissions t The scoring will be effected by adding the emissions from vehicle exhaust to standardized values for federally regul pollutants due to applicable fuel or energy production t o a total emissions value. 

- 11 -

100 

0 

= Average of 5% lowest 
adjusted emissions 

Average of 5% largest 
adjusted emissions 

cost to Consumer. The consumer's cost, f.o.b. the factory, will be estimated by a panel of production experts based on identical costs for labor and materials for 100,000 units. Maximum points will be awarded to a vehicle costing less than the cost of the lowest priced American manufactured four passenger vehicle at the time of the competition. 

cl = Cost of lowest price 
American-made 4 
passenger car 

C2 = Average cost of 5% 
highest priced 
entries 

Student Innovation Multiplier. This scoring multiplier is an attempt to evaluate the amount of student design, innovation, or modification present in the vehicle. Student modification of commercial systems must improve performance over that claimed by the manufacturer to receive credit as student inno-vations. Each team will be judged by the competing teams and the results averaged. The point assignments, by increments of 0.1 for each category, will be as follows: 
1. Power plant 
2. Drive train 
3a. Safety, int. 

.4 

. 3 

. 1 

3b. Safety, ext. .1 
4. Suspension .1 
5 Overall design .2 

Determination of Score. An entrant vehicle's total score will be determined as follows: 

SCORE = M (w1 s1 + . 

- 12 -
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special driving cycles or procedures, fueling proce-dures, etc.) 

IV. B. Vehicle Maintenance. Include a description of main-tenance procedures along with a projected routine maintenance schedule. 

V. Prototype Construction Estimate 

This section should contain a realistic detailed estimate of the production cost of your prototype. Following the estimate, include a list of any donations of materials and/or funds that have been promised or received. 

- 21 -
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