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Crosswind Stability Simulation Technology for Performance Design in
Model Base Development of Mass-production Vehicles
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ABSTRACT

A simulation technology was developed that can be
used in performance design with respect to crosswind
stability for various vehicle types. This involves
computation that takes the vehicle model used in the
model base development of mass-production vehicles, and
combines it with the model of driving conditions used
to define actual vehicle tests for evaluation of crosswind
stability. For the modeling of driving conditions, in
particular, the time when the vehicle is entering the
crosswind section and the time when the vehicle is
exiting the crosswind section are treated separately, so
both a continuous crosswind model, for a crosswind
with continuously changing influence on the vehicle, and
a discontinuous crosswind model, for discontinuously
changing influence, were developed respectively. Combining
these to define a half-continuous crosswind model enabled
computation time to be shortened while still maintaining
the necessary accuracy in calculations for performance
evaluation of crosswind stability. The validity of this
conceptual approach was verified using a 2014 model
year FIT, and this simulation technology has enabled the
study of specifications by means of crosswind stability
simulation, for the development of other mass-production
vehicles as well. The effectiveness of the technology was
verified in development of the 2018 model year N-BOX.
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Table 1  Specification list (FIT)
FIT
Length x Width x Height [m] 3.990 x 1.695 x 1.525
Wheelbase [m] 2.530
Track Front/Rear [m] 1.480/1.470
Weight [kg] 1080
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Table 2  Specification list (N-BOX)

N-BOX
Length x Width x Height [m] 3.395 x 1.475 x 1.790
Wheelbase [m] 2.520
Track Front/Rear [m] 1.305/1.305
Weight [kq] 890
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