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Late one Sunday, in early 2007, a team of Georgia T ech 
undergraduates united in the office of Georgia Tech 's 
Student Competition Center. Fresh from winter break  and a 
recent successful competition – the highest ranking  ever 
attained with the turbocharged BMW e30 – these stud ents 
met to accomplish what all young grassroots gearhea ds find 
themselves doing together late at night: throwing t hings at 
one another, cracking jokes about each others' moth ers, and 
ultimately planning their next great car build.  
 
Creativity flowed without restriction and without e nd; each 
idea became more daring and complex; each member 
became more and more excited with their upcoming pr ojects. 
From cars powered by electric motors at each wheel,  to ones 
where separate motors drive the front and rear whee ls, to the 
world's fastest Ford Festiva, our mission became cl ear. Our 
next competition entry would be a small car – one t hat would 
be best suited for “adding lightness” as one alumnu s so 
eloquently stated – that would be fed by awesome am ounts 
of power. 
 
On January 20 th, 2007, the Wreck Racing Miata valiantly 
chugged into the shop for teardown. First impressio ns of the 
car were accurate for its age and $900 price tag: “ The engine 
is running OK, trans is good too. The brakes are sh ot and the 
airbag light blinks but overall it is a good buy. N ow it's time 
to find a v8!!” 
 
The rest is history . . . 
  



 
 

2010 was a great year for the team.  After three 
and a half years, the Wreck Racing Miata had 
finally realized its potential with a championship 
win at the Grassroots Motorsports $2010 
Challenge.  With at least two years remaining 
until the unveiling of the next Wreck Racing 
competition entry, how could the Miata be 
improved to compete in 2011? 
 
 

 
$2010 Championship entry – Wreck Racing’s 

Mazda Miata 
  



 
 

Among the goals for 2011 was entry in the 
Ultimate Track Car Challenge, an entirely new 
type of event for the team, as well as the addition  
of some more serious power to the relatively 
mild mannered, naturally aspirated V8. 

 
A long-term supercharger project had been 
waiting in the wings and was finally realized for 
summer 2011.   
 

 
Extensive thermodynamic and heat transfer 

simulation and design work for the supercharger 
and intercooler systems was the first step in this 

transformation. 



 
 

 
Structural analysis was also conducted on the 

proposed manifold assembly to ensure 
resistance to rupture at pressure.   

 

 
The existing N/A manifold was modified and 

used as the basis for the intercooler housing and 
supercharger intake plenum. 

  



 
 

 
Extensive measurement and test-fitting on a 
spare engine was critical to expediting the 

fabrication process. 
 

 
The completed intake manifold featured dual 

water-cooled intercooler cores fabricated from 
the original Miata radiator.   

  



 
 

 

 
Despite meticulous welding, an inaccessible leak 

was discovered on an intercooler end-tank 
during initial pressure testing.  This was 

resolved with an epoxy seal.  The epoxy was 
sourced from an earlier dumpster salvage trip.   



 
 

 
Cooling was provided to the intercoolers via a 
marine bilge pump purchased on eBay.  The 

pump was housed in an ice-bath reservoir made 
from an old igloo cooler: another dumpster find.   

 

 
The Eaton M90 roots-type supercharger was 

sourced from a local salvage yard, complete with 
OEM manifold, throttle body and attached 

sensors, setting us back less than $60. 
 



 
 

 
 

 
After some minor adjustments to the manifold 
sealing surface the supercharger was installed 

on the car.   



 
 

The implementation of a forced induction system 
on our high-compression (10:1) V8 power-plant 
required some extensive modifications to the 
fuel system.   
 
In addition to specification and installation of a 
larger fuel pump and larger injectors, a switch 
was made to E85 ethanol as a fuel choice.  The 
extremely high effective octane of E85 along with 
the low cost and at-the-pump availability in our 
area made it an excellent choice for a boosted, 
high-compression motor.  However, E85 requires 
very high fuel flow rates due to the lower air-to-
fuel ratio relative to gasoline.   
 
For our application, the fuel injectors found on 
relatively common N/A FC RX-7 models were 
sufficient, and conveniently available at local 
salvage yards.  A Walbro 255 fuel pump was 
sourced to supply fuel to the rail.   
  



 
 

 
 

 
A fuel system test-rig, constructed primarily of 

spare Lexus fuel system parts, was used to 
verify fuel pump flow rate and pressure, injector 
flow rates, and injector spray patterns.  Injectors  

could be pulsed with a spare MegaSquirt ECU 
and stim board, or manually with a momentary 
witch and power supply.  Several fuel injectors 

were discarded based on poor performance.  



 
 

 
A broken fuel pressure gauge rescued from the 
scrap heap was repaired and used to verify fuel 

pressure at the rail during testing.  This was late r 
added to the fuel system on the car and allows a 

quick check of the system during tuning and 
troubleshooting. 

 

 
Some modification of the OEM fuel rails was 

required for clearancing and to accommodate 
additional fuel lines.   

  



 
 

 
Final installation of the system was a complex 

process due to the extremely tight clearances to 
the manifold and difficult-to-access hardware.  
However, the system has performed flawlessly 

and is easily capable of supporting the 
additional flow required of the supercharger 

even with E85 as a fuel.   



 
 

In addition to the fuel system, it was determined 
that an upgraded cooling system would also be 
required to support the added power of the 
supercharger.  A massive twin-core commercial 
truck radiator was acquired as a throw-out from 
a vehicle that had blown a head gasket.  When it 
was received, internals of the unit were coated in 
a slime of grease and oil, requiring extensive 
cleaning.   
 

 
After conducting a heat transfer analysis based 

on the target engine power and assumed 
efficiency, the proper sizing of the radiator was 
determined.  The OEM plastic radiator endtanks 

were discarded and approximately 1/3 of the 
radiator tubes were removed.  This resulted in a 

unit that could produce the required cooling, 
while still fitting in the Miata engine bay.   



 
 

 
New endtanks were designed and fabricated 

from scrap aluminum sheet.  The components 
were then assembled and welded to the cut-

down tube array.  
 



 
 

 
A quick test-fit in the car allowed for fabrication  

of the mounting brackets.  
  



 
 

A revised exhaust system was another long-
awaited addition and would be a requirement for 
entry to the UTCC. 
  

 
Side-pipes were fabricated to direct heat and 

exhaust away from the car and driver, and add to 
the vehicle’s appearance.   

 



 
 

 
The tubes used were sourced from an old 

basketball hoop that was found free through 
Craigslist.  The connection to the header was 

made from old dyno ventilation flex-pipe 
salvaged from our old shop when it was 

decommissioned.  
  



 
 

Based on the problematic performance issues 
with our previous paddle-shifter system, a new 
rally-style shifter assembly was also in the works 
for 2011.  Compared to the twin-paddle system, 
this setup does not require the driver to keep 
track of the paddle position during hand-over-
hand autocross maneuvers, and is designed to 
be more robust and reliable.  Special attention 
was paid to actuator feel in order to increase 
tactile feedback to the driver during shifting.  
The system still controls the OEM Lexus 
transmission via a custom trans-controller. 

 

 
The shift stick and knob were sourced from a 

scrapped metal brake. 



 
 

 
The actuator housing and electronic 

components were housed in a lightweight 
assembly which is enclosed by the dashboard 

when the car is completely assembled.   
  



 
 

While the OEM braking system had been 
sufficient for the autocross and drag racing 
events of past competitions, the UTCC time trials 
would demand more attention to braking.   
 
Again, an extensive het transfer analysis was 
conducted based on modeled vehicle velocities 
at VIR, the venue for UTCC.  The analysis 
predicted that with proper high-temperature 
compound racing pads and a more exotic high-
temperature racing brake fluid, the OEM system 
would be capable of safely dissipating the 
repeated heat load of rapid deceleration. 
 
Note: The pads have since been replaced with 
OEM units for the $2011 Challenge  



 
 

 
The addition of brake ducting fabricated from 

discarded dryer hose was an extra safety 
measure and helps remove additional heat from 

the rotors. 
 
  



 
 

A final major modification required for UTCC was 
the addition of several aerodynamic features 
designed to improve high-speed cornering, 
which is essential at VIR.   
 
To accomplish this, a front splitter and air dam 
were fabricated along with a large rear airfoil.  
The airfoil design was conducted with available 
data for the selected airfoil; a 2-D S1223 profile 
commonly used in low-Reynolds number heavy-
lift competitions.   
 

 
The core of the airfoil was constructed from 
foam insulation, salvaged from a dumpster. 



 
 

 
The foam was cut into 2” segments and 

assembled along an aluminum strut.  Thin 
aluminum shims helped to keep the trailing edge 

of the airfoil intact. 
 

  
The foam core was covered with painters’ plastic 
to seal it against the corrosive resin during the 
curing process, and a layer of fiberglass cloth 

was laid over this.  Finally, the resin was applied .   



 
 

 
The cured fiberglass was sanded smooth and 

vinyl graphics were applied.  A gurney flap was 
also added to the trailing edge of the airfoil to 

improve lift at low speeds.  Finally, the wing was 
mounted to the car with a lightweight assembly 

of aluminum struts and tension cables.  
  



 
 

In addition to the rear airfoil, a front splitter w as 
also fabricated and installed. 
 

 
The splitter was cut from a discarded campus 
sign made of aluminum sheet; the source for 
most of our aluminum material for 2011.  The 

splitter was installed and attached to the frame 
with threaded rod to allow for height adjustment.  

The splitter was connected to the bumper lip 
with a short rubber air dam made from scrap 

rubber wall/floor trim. 
  



 
 

After completing the aero package, and installing 
some additional safety equipment for UTCC, the 
car was finally ready for time trials. 

 

 
A summer recruitment event on campus was a 
great showcase for the newly assembled car. 

  



 
 

 
 

 
The car had come together just in time for UTCC.  

However, a major setback for the team was 
overdue. 



 
 

Unfortunately, our tried and true engine had 
finally thrown in the towel.  Having completed 
just a few warm-up laps at UTCC, a rear main 
seal gave way and spewed out several quarts of 
oil before a well-timed and unrelated wiring issue 
brought the car back to the pits.  After resolving 
the wiring problem and restarting the car, an 
ominous lower-end knock was audible.  We 
refilled the crankcase and managed to get the 
car back to the hot pits before the bearings 
finally began to seize.  After nearly two decades 
of use and 3 hard years at Wreck Racing, our 
trusty 1UZ-FE was finally dead, along with our 
hopes of glory at our first road racing event. 
  



 
 

 
A post-mortem revealed an issue with the 

retaining spring for the suspect rear main seal. 
 

 
The rod bearings were the most badly damaged, 

though serious scoring and galling was also 
seen on some main bearings.  



 
 

 
There was serious damage to the crankshaft as 
well, and it was clear that our well-timed wiring 

issue likely saved the engine from more 
catastrophic failure.  

 
  



 
 

Having been prematurely retired from road 
racing for the season, the team again focused on 
the $2011 Challenge.   
 
The first order of business was replacing the 
engine, which was done with a salvage-yard 
special.  We even managed to find a slightly 
better deal than we had found with the original 
engine.  All told, a replacement engine with 
accessories cost us about 10% the cost of a 
rebuild kit.    
 
After installing the replacement power-plant, a 
series of more expensive UTCC-specific 
components were removed from the car in order 
to meet our $2011 limit for the challenge.   
 
However, due to some better deals on parts this 
year, and a decision to do away with our drag 
slicks, the team was able to come up with the 
funding for a final item, purchased, but never 
implemented, for 2010.  
  



 
 

 
This pieced-together dry nitrous kit was found 

through a local Craigslist listing and purchased 
for $100.  Installed at the 11 th hour before the 
$2011 competition, this final addition to the 
Wreck Racing Miata will be a roll of the dice, 

sending us either to our fastest-ever ¼ mile or 
back to the salvage yard for another engine. 

  



 
 

As always, we would like to thank our generous 
sponsors for giving us the opportunity to design, 

build, test and compete.  Thanks for your 
support. 

 
Additionally, we’d like to thank the staff of GRM 
for their encouragement and for hosting these 
unique and inspiring grassroots competitions. 


