


























Solar Motivation: 

GM's Sunraycer 

by Andy Stalder 

W 
hat looks like a giant insect, is faster than your 
average Chevette and yet uses less horsepower 
than your lawn mower? General Motors' Sun­

raycer solar-powered car, that's what. A prototype of the car 
that won the 1 ,950-mile World Solar Challenge race in Aus­
tralia in November, 1987 was on campus for two days in 
January. The Engineers' Forum was there to take a closer 
look. 

Perhaps the most striking feature of the Sunraycer is its 
overall aerodynamic shape. In pictures, the length of the car 
looks somewhat proportional to its small height (3.3 ft.); in 
actuality the vehicle is 19.7 ft. long! The design, conceived 
by engineers from AeroVironment, Inc., and General Motors, 
is based around the always aerodynamically-desirable 
teardrop shape. Besides desiring such a shape to minimize 
straight-line aerodynamic drag, the team also strived for a 
shape which would prove stable in cross wind situations, 
and yet still provide adequate surface contours for both solar 
cells and driver compartment. 

,.· 

Initial designing utilized an advanced computer program, 
VSAERO, developed by the National Aeronautics and Space 
Administration. The final design achieves a virtually neutral 
attitude at high speeds (negligible tendency to lift or plow), 
according to Sunraycer Team Manager George Ettenheim. 
Wind tunnel tests at the 1 0-foot GALCIT wind tunnel in 
California Institute of Technology revealed the Sunraycer's 
drag coefficient to be .13, the lowest ever measured at 
Caltech for a road vehicle. 

The overall body shape was not the only area of attention 
in the team's quest for the best possible aerodynamics. The 
wheels (mounted with bicycle tires to minimize rolling resist­
ance) are covered with plastic disks to reduce drag. Initial 
design wind tunnel tests indicated a need to somehow 
reduce upward lift in a crosswind. Also, the driver needed a 
'rear-view mirror' that could provide adequate rearward 
vision without adding drag. Both of these seemingly incon­
sistent problems were solved with the addition of two small 
vertical fins (strakes) to the top of the driver compartment. 
The strakes channel and direct crosswinds along the body 
to the rear of the car, there.by reducing lift. 
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The rearward vision problem was solved by shrouding an 
objective lens and prism in the right strake (aimed at the rear, 
of course). Connected to this, inside the cockpit, is a cord 
containing 200,000 fiber optic bundles. The fiber optics carry 
the image to a small screen easily viewed by the driver, and 
do not consume any valuable electric power. 

The Sunraycer's chassis is lightweight yet surprisingly 
strong. Utilizing a welded aluminum tube spaceframe - the 
same type of construction used by many race cars - the 
Sunraycer weighs only 15 pounds, yet it amply supports the 
total vehicle weight (with driver) of 547 pounds. The body is 
constructed of a sandwich of Kevlar /Nomex/Kevlar, with 
the center portion (Nomex) having a honeycomb structure. 
This structure contributes to great strength and rigidity, while 
only weighing 3 ounces per square foot. 

Naturally, the majority of the body is covered with solar 
cells. The car brought to Virginia Tech used K7 silicon solar 
cells (produced by the Hughes Aircraft Company's Spec­
trolab subsidiary) exclusively, but on the actual race car 80% 
of the solar cells were gallium arsenide. The gallium arse­
nide cells have a nominal efficiency in converting the sun's 
rays to electricity of 20 percent; the K7 cells are 16.5 percent 
efficient. Why weren't gallium arsenide cells used exclu­
sively? Apparently, this was due to their limited availability in 
the world market at the time. All in all, some 5200 solar cells 
cover the Sunraycer's canopy. 

The recipient of all this solar-turned-electrical energy is 
the Sunraycer's powerplant, the Magnequench Motor. The 
Magnequench was designed by General Motors Research 
Laboratories (GMRL), and named for the special process 
(designed by GMRL and GM's Delco Remy Division) by 
which molten metal is instantly cooled (quenched) in an 
oxygen-free environment. This process has allowed GM to 
develop the Magnequench into a 92 percent efficient motor; 
by contrast, conventional motors of similar size are only 75 to 
85 percent efficient. As a complete package, the motor 
weighs only 8.1 pounds, and has a continuous power output 
of 2 hp. at 4,000 rpm. The drivetrain down from the engine is 
simple and lightweight: a chain drive transmits power to the 
lone drive wheel, the left rear. 
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Batteries provide an indirect source of power to the car. 
The Sunraycer uses 68 rechargeable silver zinc cells for 
supplemental power early and late in the day. The batteries 
- each providing 1 .5 volts and 25 ampere-hours - are 
charged using the solar panel in the two hour periods just 
after sunrise and before sunset. 

GM's Sunraycer solar car indeed proved to be an effective 
competition car in the World Solar Challenge, winning by an 
over 600-mile, two and one-half day margin. Additionally, the 
car established seven national and international speed 
records for electric-powered land vehicles. And with a 
recorded average speed of 80.2 mph over 5 miles, not too 
many average Chevettes are going to catch it! 

Andy Stalder is a junior in Mechanical Engineering. He put 
this issue together while dying of the flu. Hopefully he'll still 
be around for the April issue. 
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Turning Ideas Into Reality 
Virginia Tech 

National Engineers Week - February 19-25, 1989 



E-Week at Virginia Tech 

N ational Engineers Week, February 19-25, 1989, is a 
week dedicated to honoring all the nation's engi­
neers. The week helps to promote recognition and 

appreciation of the creative engineers who are building 
America by "turning ideas into reality." Engineers Week was 
first founded by the National Society of Professional Engi­
neers in 1951 in honor of George Washington, who was a 
military and agricultural engineer. In conjunction with the 
national event, the Student Engineers' Council (SEC) at Vir­
ginia Tech is sponsoring many engineering-related events. 

So what motivates the students to want to participate in 
these activities? We want to show that engineers are not 
only studious, but involved. A new event for this year is the 
Volleyball Tournament. This sports event promotes friendly 
competition and interaction among the engineering socie­
ties. Over 25 teams have signed up, with trophy prizes going 
to 1st, 2nd, and 3rd place winners. 

In addition to getting to know fellow students better, the 
Faculty-Student Talent Show provides a fun and relaxing 
way for students and professors to interact outside of the 
classroom. Groups compete with each other for 1st, 2nd, 
and 3rd place monetary prizes. Acts usually consist of sing­
ing, skits, musical instruments, etc. All students not partici­
pating in the talent show are encouraged to come out and 
watch. 

On a more formal level, the students and faculty are given 
another chance to become better acquainted at the annual 
Engineers Week Luncheon. Selected faculty members and 
society presidents are invited, including the winner of the 
Paul E. Torgersen scholarship. The guest speaker for this 
year's luncheon is Don Morris, a professor in Engineering 
Science and Mechanics, who is the winner of last year's 
Sporn Award. 

Since most of these activities are centered around the 
faculty and the upperclassmen, we did not want to exclude 
the freshmen from our celebrations. In order to integrate the 
freshmen into the engineering departments, we have plan­
ned Engineering Choice, an information night in which 
freshmen will be able to talk to upperclassmen about their 
respective engineering disciplines. The event is held before 
the freshmen must choose their majors, in hopes of helping 
to reinforce enthusiasm in a certain discipline or clear up 
some confusion as to which major to choose. All engineering 
departments will be represented by their respective soci­
eties. 

SEC is not the only organization sponsoring events 
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throughout the week. Tau Beta Pi, the engineerin~ honor 
society, is sponsoring its 2nd Annual College of Engineering 
Open House on February 24, 1989. Instructional and: re­
search facilities in each of the different branches of ehgi­
neering will be open for public tours. Tau Beta Pi has inv.·ted 
university faculty and staff, university students, high sc ool 
students, and the local community to attend. Open Hquse 
has high potential to become an important public relations 
medium for the College of Engineering and its various 
departments. Virginia Tech is now known as one of thejfew 
universities to host both an Expo and an Open House. i 

The American Institute of Aeronautics and Astronauti sis 
hosting a speaker, Scott Crossfield, a former test pilot 1~nd 
fighter pilot who is now a technical consultant to the u.S. 
House of Representatives. Crossfield is the. first pilot to fly 
successfully at Mach 2 and Mach 3. His talk, "Onward and 
Upward," covers topics from the X-15 to the prop sed 
National Aerospace Plane. 

Other events going on during the week are the T Goth ick 
Bridge-Building Contest, sponsored by the Society of Arj1er­
ican Military Engineers; the Paper Airplane Contest, s on­
sored by the American Institute of Aeronautics and A tro­
nautics; and the Virginia Tech Engineering T-shirt ale, 
sponsored by the Society of Women Engineers. 

Finally, to thank all societies and engineers who pa ici­
pated in Engineers Week, the Student Engineers' Coun ii is 
throwing a happy hour party at the end of the week. The 
celebration is a great conclusion to a fun and busy. we k! 

The following is a schedule of events during Engin ers 
Week: 
Sat., Feb. 18: Volleyball Tournament 

War Memorial Gymnasium 
Mon., Feb. 20: AIAA Speaker-Scott Crossfield 

Donaldson Brown Auditorium 8:00 p.m. 
Tue., Feb. 21: SAME Toothpick Bridge-Building Conte t 

McBryde 5:00 p.m. 
Engineering Choice: Owens Banquet R om 

7:00-8:30 p.m. 
SWE T-shirt sale at Engineering Choice nd 

throughout the week 
Wed., Feb. 22: AIAA Paper Airplane Contest 

War Memorial. Gymnasium 7:30 p.m. 
Thur.,Feb. 23: Faculty-Student Talent Show 

146 Smythe 6:30 p.m. 
Fri., Feb. 24: Tau Beta Pi Open House 9:00 a.m.-7:00p.m. 

Elizabeth Soong is a senior in Aerospace Engineering. 
She is also the treasurer of the Student Engineers Council. 
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The . ~ull Circ.le of Comput_er Techn.olQgy, or 

Late NiQht Thoug.hts about IBM vs. DEC. 

by Tom Glaab 

L 
ate one night while running up my phone bill down­
loading files from a computer in Pennsylvania one of 
my roommates wandered into my room and sat down 

on my couch. 
He watched for a ·few minutes, then commented on the 

inefficiency of modems. I agreed, watching the data lights on 
the modem flash at (only) 1200 baud. The conversation 
gradually turned to thoughts of wiring our house with a local 
area network (LAN), and I joked that we might as well buy a 
minicomputer and turn all our PCs into dumb terminals. 

"You're right," Dave said. 
Realizing that I was, our conversation immediately went 

off on a tangent about the developments of computer tech­
nology since the 1940's. Computers started as room-filling 
monstrosities which served several dumb terminals. As 
technology improved the computers grew smaller, but were 
still mainframes. Technology went further, and the minicom­
puter was born. These computers served several users, but 
were smaller, less elaborate, and less expensive than main­
frames. Eventually the PC became the standard, because it 
was small, cheap, and one user's crash wouldn't shut down 
the whole office. 

Now, computer users realize that they need to share soft­
ware and data, and shuffling floppy disks is not the answer. 
As a result, LANs have become the latest craze in the 
computer industry. However, since these are essentially 
systems of stand-alone computers with one computer dedi­
cated to maintaining the communications link, any upgrade 
of the system involves replacing several computers, a rather 
expensive proposition. 

Dave and I figured that the next logical step is to return to 
minicomputers, completing a full circle in computer technol­
ogy. Existing computers on a network would simply be con­
verted to dumb terminals at little to no expense, and 
upgrades would be limited to one machine. 

There would also be significant savings in terms of soft­
ware. Instead of having to buy many copies of a program for 
use in an office, a company would only have to buy one. 
There may be an additional licensing fee due to its use on a 
multi-user system but this would probably be less than the 
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cost of buying many copies of the program. By using one 
central copy of a program, everyone on the mini would be 
using the same version, which would eliminate compatibility 
problems faced in a situation where several different ver­
sions of a program are used. 

Perhaps this sounds a lot like a LAN. It is, in its own way. 
But the difference is that the server computer would be 
dedicated to its job from the start, instead of being a PC 
which was converted to act as a server. 

There are also many economic implications to this trend. 
I BM always has been the king of the mainframe world. It also 
has become a leader in the PC world. Digital Electronics 
Corporation (DEC) has always led the minicomputer market. 
But IBM has attempted to encroach upon DEC's market, and 
vice versa. 

Due to its own bumbling around, IBM has lost much 
ground in the PC market. Its new line of PCs has fallen flat on 
its face because IBM's subcontractors have been unable to 
deliver hardware on schedule and because IBM hasn't been 
able to deliver OS/2. The first version of OS/2 was rushed 
onto the market and is far from being complete. This inability 
to deliver has become an embarrassment to IBM and a boon 
to other computer manufacturers who have leapt at the 
opportunity to make XT and AT clones. 

DEC, meanwhile, continues to hold onto the mini market 
with its VAX line of computers, and has not ventured into the 
PC world since its Rainbow PCs flopped several years ago. 

We decided that a logical path for the computer industry to 
follow would be for IBM and DEC each to do what they do 
best and to leave each other alone. 

IBM should continue to lead the mainframe/ supercompu­
ter market and develop new PC technology while allowing 
outside manufacturers to actually build and market it. DEC 
should continue in the minicomputer market and prepare for 
the next step in the circle: replacing LANs minis. 

Computer technology has almost come the full circle, but 
for it to succeed there must be an element of cooperation. 
Attempting to steal a market or dominate one with archaic 
technology is not the way to do this. 

Tom Glaab is a junior in Electrical Engineering who is think­
ing about graduating sometime before the turn of the cen­
tury. 

Engineers' Forum 



Your Authorizecl 
On-Cctmpus Dectler 
For Apple Mc:tclntosh 

fr 
IBM 

IBMe Personal System/29 Model 30 

. 8:30 a.m - 7:30 pm Mon. - Fri. 11 - 4 Sa.t. 

STURBRIDGE 
SQUARE 

FEATURING: 

• Swimming Pool 
• Central Air Condltlonlng 
• Garclen Apartments 
• Townhouses 
• Walldng Dlatance To Tech. 
• Convenient To Shopph,lg 
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Mary Blue doesn't rest until every part is perfect. 

ary Blue expects a lot from herself. A software engineer at 
GE Aircraft Engines, she helps develop new manufacturing methods 
for the engine parts that power commercial and military aircraft. 
Quality is her absolute top priority~ 

Mary also expects a lot from the company she works for. As a 
member of GE's Manufacturing Management Program, she's found 
the environment that lets her achieve, and excel. Her support system 
includes CAD/CAM, robotics, new materials, and all the leading-edge 
technologies. Plus interaction with the best minds in her field. 

Talented engineers like Mary Blue are handed real responsibility 
on high priority projects from the day they join GE. Which is why only 
the most demanding, self-motivated people can be selected. 

Behind the truly successful engineer, there's a standout company. 

The mark of a leader. 
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