
UNH Precision Racing - Formula SAE Team 
2009 - Car #86 

The Formula SAE competition is an annual event sponsored by 
the Society of Automotive Engineers where students from all around 
the world work to conceive, design, fabricate, and compete with a 
scaled down version of a Formula style racecar. The car is designed 
with the amateur, weekend autocross racer in mind. 
 The car is designed for high performance acceleration, braking, 
and handling. The car must be low in cost, easy to maintain, and reli-
able to fit a weekend enthusiast’s time and budget constraints. Its 
marketability is enhanced by factors such as aesthetics, comfort and 
use of common parts. 

 2009 Design Specifications: 

Suspension: 

 6061-T6 Aluminum      σ yield=40ksi 

Controls: 

Maximum Stress = 14500.00 psi  
Maximum Deflection = 8.081*10^-5 in 

Frame: 

 Engine and Drive Train: 

Acceleration (0-75m) <4.5 seconds 
Skid Pad >1.0 G’s on a flat, circular track (17.1 m dia.) 
Endurance Complete 22km run with no leaks or failed parts 
Braking Capable of locking all four tires 
Fuel Economy Consume <5 L of gasoline for a 22km run 

Horsepower ≥60 HP 
Torque ≥40 lb-ft 
Driver Egress <5 seconds 
Chassis Torsional Rigidity ≥2000 lb-ft/deg 
Exhaust Noise Level ≤110 dB @ 10,500 RPM 
Body Roll (1G Corner) <2˚ 
Power Loss (HP) <15% through drive train 
Impact Zone <20 G’s deceleration rate when frontal impact into non-yielding structure occurs 

Aerodynamics: 

Manufacturing:   
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Traction Control 
Overview

 Our car is not only designed by 
us, but all welding, CNC machining, 
rapid prototyping and any other fabri-
cation was all done in house by team 
members.  

 The Bodywork of Car 86 is designed for Function 
and Form. Large Side Pods and external cooling ducts 
on top of the pods allow more airflow and higher cool-
ing capacity for the radiator and engine. The nose cone 
is designed to reduce drag and reduce induced drag due 
to sharp edges perpendicular to airflow. To the right are 
two screenshots of the 3D model testing done using 
Solidworks Floworks. The bottom graph is data collected 
from wind tunnel tests showing Drag vs. Speed. 

 A suspension simulation program 
called WinGeo was used to iterate 
the location of the suspension 
points.  By simulating the suspen-
sion movement, we were able to 
minimize roll center migration and 
determine the motion ratio between 
the wheel and shocks.  Critical com-
ponents were also subjected to finite 
element analysis to be sure they part 
would not fail during operation. 

 The controls team creates the 
driver interface for the car. Excel 
and MathCAD programs were 
used to simulate static and dy-
namic conditions of braking. All 
the components designed un-
dergo a long process of com-
puter testing, (including finite 
element analysis) and are com-
pared to actual lab experiments. 

All the air flowing into the engine must pass through 
a single 20mm diameter air restrictor.  SolidWorks 
COSMOS FloXpress was used to optimized flow 
through the restrictor and intake to allow sufficient 
air into the engine for unhindered performance.  
Gradual bends and diameter reductions help produce 
slower, more laminar air flow.   

The diff is a torsion, limited slip differ-
ential which uses worm gears to transfer 
power to the wheels.  An aluminum 
housing was machined to hold the diff 
and gear oil. The housing was analyzed 
with ProMechanica to ensure no failure 
would occur. 

The electrical portion of Car 86 was designed with the driver in mind. The idea was to design a simple, yet robust sys-
tem that consists of wireless data acquisition, traction control, and an intuitive gauge cluster. All wiring was to be done as 
to decrease weight and increase the reliability of the system. 
 The wireless data acquisition system was designed around a car PC with external mount wireless IEEE 802.11n 
2.4GHz antennas. The car PC enclosure was custom built out of aluminum to reduce size and weight. The car PC integrates 
seamlessly with the ECU and when connected with a laptop via ad-hoc connection, the ECU can be monitored, tuned, and 
the data can be logged. In addition to ECU data, the laptop also has access to car GPS data, wireless signal strength, and an 
onboard camera. 
 The traction control system consists of two microcontrollers that monitor wheel speed from Hall Effect sensors 
mounted on the brake rotors. The microcontrollers process the wheel speed data and when wheel slippage is observed, a 
signal is sent to cut fuel to the engine until wheel slippage has stopped and the driver is back in control. 
 The gauge cluster on car 86 consists of a basic analog tachometer and three lights to present the driver with informa-
tion about neutral position, oil temperature, and coolant temperature. The gauge cluster also has on/off switches for every 
electrical system installed on the car. 

 Pro-Engineer was used to de-
sign the car’s frame. The design had 
to adhere to a strict set of SAE re-
quirements as well as incorporate 
the structural and packaging needs 
of the other sub-groups. 
 Marc-Mentat was used to per-
form simulated structural analysis 
on the frame design. The analysis 
tests included Torsional Rigidity, 
Front Impact and Braking Force. In 
addition, a physical test using a past 
year’s frame was done for result 

Electrical: 


