


The total vehicle mass (sprung+ unsprung) is either measured 
or obtained from a vehicle specification sheet. The roll, pitch, 
and yaw inertias are calculated using values from Garrott [3] 
as well as measured dimensions and weights of individual 
axles [10]. The values calculated from axle dimensions are 
subtracted from the total vehicle inertia's to produce the 
desired sprung mass inertias. "Measured Vehicle Inertial 
Parameters- NHTSA Data Through Sept. 1992" [3] is used for 
passenger, van, light truck, and sport utility vehicles. The 
University of Michigan Factbook [4] is used for heavy trucks, 
trailers, and dollys. 

Drag Data 

The coefficient of drag (C0), the frontal area of the vehicle, 
and distance from the CG to the front of the vehicle are the 
three values needed in this section. 

• Coefficient of Drag
• Frontal Area of the Vehicle
• Distance from the CG to the Front of the Vehicle

The coefficient of drag is a dimensionless number that 
indicates the overall sleekness of an object. The lower the C0 

the lower the drag force. The C0 is estimated two different 
ways. The first way is by comparison to similar vehicles with 
known C0's, using table 4.3 from Hucho & Wolf-Heinrich [5]. 
The second is using generic values for different body styles. 
For instance: 

Passenger Cars 
Vans 
Sport Utility 
Pickup Trucks 

0.35 
0.45 
0.40 
0.45 

The frontal area of the vehicle is calculated to be 90% of the 
body height times the overall width. 

Drive Train, Transmission Data & Differential Data 

The engine's Net Horsepower at RPM, Net Torque at RPM, 
Compression Ratio, Stroke and Displacement are required for 
the completion of calculations necessary for this section. 
These values can be found in a manufacturer datasheet or a 
vehicle Service Manual. The data required in the data file are: 

• Closed Throttle Torque (in-lb) at Multiple Engine 
Speeds (rad/sec) 

• Wide Open Throttle Torque(in-lb) at Multiple Engine
Speeds (rad/sec) 

For the Closed Throttle calculations the friction horsepower is 
negative, and calculated at multiple engine speeds using 
equations from Lichty [6]: 

(1) 

Frhp = -1.IOx 10-
5 x Cr2 x Lx Displ x (rpm/100)2

where: 

Frhp = Friction Horsepower (hp} 
Cr = Compression Ratio 
L = Stroke (inJ 
Displ = Engine Displacement (in ) 
rpm = Engine Speed (rev/min) 

T = Frhp x 5252 I rpm 

where: 

T = Torque(ft-lb) 

(2) 

For the Wide Open Throttle (WOT) engine table, the Net 
Horsepower at RPM and Net Torque at RPM are used as 
known points in the WOT power curve Fig. I. It is then 
necessary to estimate the other values in the power curve so 
that it resembles the graph in Fig. 1. 
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Fig. 1 Graph the Wide Open Throttle Curve 

The transmission data are: 

• Number of speeds
• Gear ratios

The differential data are: 

• Number of differential ratios
• Differential ratio

The number of speeds and ratios can be found in a 
manufacturer datasheet or another vehicle specification 
document. The gear ratio order begins with neutral, reverse, 
first, etc. These values complete the drive train and 
transmission section. 

Wheel Location 

The wheel locations are referenced by their x, y, and z 
coordinates with respect to the sprung mass center of gravity. 
However, during the vehicle inspection, wheel vertical loads 
are measured for the total vehicle (sprung mass + axle/wheel 
mass). Therefore the unsprung mass weight must be 
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