Optimizing the 914’s
aerodynamics

TEXT AND ILLUSTRATIONS BY CHRIS CASSIDY AND STUDENTS

en I bought my 914, it came with an after-

market front spoiler. I kept it on the car be-

cause I liked the way it looked. It gave the

car that kind of racecar look and feel. I bought the

car for only one use: to have fun driving it in PCA-
SDR autocross events!

I like working on my cars and driving them. When
the car is not at an autocross, it is at home in the
garage being worked on. So on the down side, the
front spoiler adds two points to my class standing
for “Non-stock Aerodynamic Aids.” For me, the look
of the spoiler outweighed the added points. Until I
have a chance to improve the engine and suspension
more and I need the points for those improvements,
I will continue to use the front spoiler.

I work at UCSD in the Mechanical and Aerospace
Engineering (MAE) Department. Besides classroom
lectures for the students, we have laboratories where
students go for hands-on learning. We have different
laboratories for different engineering disciplines. I
manage a laboratory where the students learn about
Engineering Design.

We have a laboratory-course class in which stu-
dents learn about fluid mechanics, solid mechan-
ics, vibration, control systems, and heat exchange
and pollution experiments. Each year, they ask for
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projects for the students in these areas. I offered to
sponsor and advise a project that would look at the
aerodynamic effects of my front spoiler on my 914
and some rear spoilers that I had bought on eBay. I
wanted to know how the spoilers would affect the
performance of my car for autocross driving.

Students in projects of this type apply what
they’ve learned in the classroom while trying to
accomplish the sponsor’s goal. Over the past three
years I have sponsored my 914 aerodynamics proj-
ect three times with three different student groups.
Each year, the project had a different emphasis. Sev-
eral methods were used to measure the same effects
of aerodynamic drag and air flow on my 914. This
way the students could verify their results and at the
same time learn different scientific and engineering
techniques.

2005: Working with models

The first year’s group worked on preparing two
Revell scale models for wind-tunnel testing, creating
a computer model for airflow and drag coefficient
analysis, and purchasing a car data-acquisition sys-
tem. The goal was to take three different approaches
to measure the 914’s drag coefficient and to compare
the results.

The students’ first step was to perform a litera-
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Computer models created with the SolidWorks 3D CAD software.

ture search on the web, and to post requests for
information on the various 914 forums. It was in-
teresting to find that out that there was almost no
aerodynamic analysis of the 914 in the Porsche com-
munity. A number of people have added spoilers
and wings to their 914s, but no aerodynamic testing
or analysis has been done using them.

A Stratasys Systems 3D Prototyper created the
spoilers for the Revell models. 3D computer models
were made of the spoilers and then scaled down to
match the scale of the Revell models. Because our
Stratasys Prototyper can make parts using only wax,
female molds were made, and then resin was cast
into them to form the spoilers.

For the computer analysis, FloWorks was used to
model the airflow around the 914 and calculate the
drag coefficient. At the time, there were no comput-
er models of the 914, so they had to be made from
scratch.

All of the spoilers were mounted on the actual
914 to see how they affected the car’s drag. The drag
measurements were done using a G-Tech Meter,
which calculates a car’s horsepower based on its

In a water tunnel, a laser Doppler measures water velocity
passing the (inverted) model.
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weight and acceleration. Because the spoilers affect
the aerodynamics of the car, it shows up as more or
less horsepower, which can be calculated into more
or less drag.

Their main conclusion was that the front spoiler
that came on my 914 increases its drag and should
be removed for autocross driving.

2006: Verification

The second year’s group worked on testing the
models in a water tunnel, performing a traditional
yarn test, creating a dye-flow visualization, and im-
proving the models and methods used in the com-
puter modeling.

Dye visualization.

Their main conclusion was that computer models
could be used to model real-world results. It was in-
teresting to see how well the yarn test and the dye
visualization matched up with the computer analy-
sis of the airflow around the 914.

2007: Innovation

The third year’s group was given the chance to
be creative. Previous groups had measured the
aerodynamic effects of drag on the 914 in different
ways and then verified the theoretical with the real
world. This year’s group used everything that was
previously learned to design different aerodynamic
improvements for the 914.

In the wind tunnel, a drag balance measures forces on the car
from surrounding air flow.
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Presentation Poster summarizes students’ project. (The equations in the second column are, of course, obvious.
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They looked at the aerodynamic designs that oth-
er people were using on their 914s and then came
up with several designs of their own. Because there
was so little information in the 914 communities in
regard to the 914’s overall aerodynamic characteris-
tics, the students concentrated their efforts on mea-
suring drag coefficients and airflow around the 914.
Their Student Presentation Poster shows what they
found. The chart also shows downward forces gen-
erated.

Their main conclusions showed that the stock
car is pretty good in regard to drag. Not bad for a
37-year-old design.

FloWorks Horsepower
# Description Cd (50 mph) Hp AHp
1 [windows up, top on 0.347 5.5 0.000
2 |windows up, top off 0.483 7.6 2.100
3 |windows down, top on 0.432 6.8 1.300
4 |windows down, top off 0.480 7.6 2.100
5 |closed up, front lip 0.435 6.9 1.400
6 [closed up, rear spoiler 0.411 6.5 1.000
7 |closed up, full aero 0.414 6.5 1.000

Table shows effective loss of horsepower at 50 mph for various
configurations.

What’s next?

I'm going to have next year’s group look at the
downward effects of the aerodynamics of the 914
and how it performs on larger tracks. They will
model what is currently being used and then try to
design improvements that would make them more
efficient. They will look at how much downward
force the 914 needs to keep it stable at higher speeds
in a straight, and how much force it needs to keep it
stuck to the ground when cornering. Is there anyone
out there who would be willing to have the students
come take measurements of their large rear wings?

Currently my old, tired, 80-hp, 1.7L (with low
compression in one cylinder) 914 is starting to make a
crankshaft-knocking noise and needs to be replaced.
I've replaced, rebuilt, or upgraded everything else
in the car, so the motor will be next. After that, I will
be looking into lightening the car and possibly using
a very large rear wing that other types of cars use for
lower-speed racing.

Working with the students has been very reward-
ing and motivating. Their energy is highly conta-

gious. NG
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enough. This detonation can eventually lead to en-
gine destruction.

The most important thing to remember about oc-
tane is that having an octane level too high will not
harm an engine; having an octane level too low can
be catastrophic. Therefore, do not try and save mon-
ey by reducing the octane level of the fuel required.
On a side note, putting a higher octane fuel in your
car than is required might— but will not necessari-
ly —improve its performance.

Here are a couple more bits of information that
you may find interesting.
® Chevron has been supplying the gasoline that
the Big Three Detroit auto makers use to accumu-
late mileage on their vehicles to demonstrate com-
pliance with the U.S. EPA’s 50,000- and 100,000-mile
emissions-durability requirement. Even though the
closest supply point is 350 miles away in Louisville,
KY, the Big Three pay to have the fuel trucked into
Detroit. The Big Three must believe that using Chev-
ron fuels offers their best chance to keep the vehicles
performing to their optimum and passing the EPA’s
requirements.
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¢ Anumber of Porsche racers and collectors whom
I personally know add Techron (Chevron’s well
known additive/detergent) to their race fuel. They
add it to prevent their fuel injectors from clogging
and to keep their fuel systems clean during pro-
longed periods of storage. They, as well as I, believe
it is cheap insurance.

Summing up

Putting this into context: Our engines are more
complex, higher performance, and more expensive
to maintain than the engines from BMW, GM, Hon-
da and Toyota. If those manufacturers specify Top
Tier fuels in their cars for performance reasons, it
seems only logical to me that running anything less
in our cars is asking for problems.

Everyone has heard the saying, “Pay me now, or
pay me later.” The decision is yours to make. With
the price of repairs and the cost of our car engines, I
personally believe that buying a premium Top Tier
fuel is money well spent.

Ken Koop 1is president and editor of Yellowstone
Region, PCA. Reprinted with permission from Yel-
lowstone Region’s Old Faithful Porsche, February
2007. N
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