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Flat Ride 
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� Aero Effects on Flat Ride of Vehicle 
 
◦ Questions: 

 
� How much does ride height affect steady lift and flat ride? 

 
� How does unsteady lift occur? 

Motivations (Flat Ride) 
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Conclusions (Flat Ride) 

� How much does ride height affect steady lift and flat ride motion? 
�Aero effects on flat ride is equivalent to up to 7% of damping force 

of vehicles . 
 

� How does unsteady lift occur? 
�Due to pitching motion, the floor of the vehicle looks curved to the 

fluid passing between ground and floor . 
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Methodology (Steady Aero) 
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The gain changes by aero, the resonance frequency remains the same  
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Results (Steady Aero) 

It is possible to convert aerodynamic force into damping force 
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Conversion of fr&rr lift into a damper coefficient of vehicles 

Discussions (Steady Aero) 
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Aero effect equivalent to % of damper coefficient of vehicles 

the converted damping forces vary up to 7% depending on models and aero devices 

Discussions (Steady Aero) 



Methodology (Unsteady Aero) 



the higher frequency, the larger unsteady aero force 
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Results (Unsteady Aero) 



When viewed from the fluid passing under the floor, the floor 
looks curved due to vehicle motion. 

Discussions (Unsteady Aero) 



Unsteady lift is linearized as a function of  
angular velocity using geometry coefficients.  
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Discussions (Unsteady Aero) 
A linear expression for unsteady lift to be analyzed in the spring mass model.  
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Summary (Handling Response) 

Summary (Flat Ride) 
� Steady lift forces affect on flat ride equivalent to 7% of damping force 

of vehicles . 

� Due to pitching motion, the floor of the vehicle looks curved to the 
fluid passing between ground and floor which generates unsteady lift 
forces. 

� A new index “Equivalent Lift Map” was proposed to 
combine lifts, aero side force and yaw moment to outline 
aero target in early stage of vehicle developments. 
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Thank you for your attention! 

PAPER # 2012-01-0445 


