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Numerical simulation of incompressible flow around a tire model with tire’s deformation
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Tires are one of the important parts making up automobiles. In recent years, the air resistance of tires attracting
attention in order to reduce the air resistance of automobiles. In order to reduce the air resistance of a tire, it is
necessary to understand the flow phenomena around the tire. In this study, incompressible flow analysis around
a tire model considering deformation due to vehicle weight was performed. The results for the present tire model
were compared with the results for the tire model without deformation. As a result, it was found that the vortex
structures agreed well with each other, but drag and lift coefficients increase by considering deformation of the

tire due to the weight of the vehicle.
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Fig. 1: Computional domain.
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Fig. 2: Voriticity countour near the tire model.
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Fig. 3: pressure countour near the tire model.

Figure4( 3 R TR 1807 522012 BT 2 A X #7=
ZAYET I, BRISETRNIATETLENENAD
PUOMWRCp LR CL 7R LT 5. F7z Tab.1 1%
Cp & Cp DV TH D Cpmean, Crmean X OMRIETH
) CDamp L CLamp ZrLTCTWA. Cp & Cp 13k T

% 32 ARERENZED VROI L

E09-4
Hzons.
-2 fo( ujﬁ — %)ds
C(D = OUQD (5)
=2 Jo(Gy —u; az i )ds
CL = p0U2D (6)
ZIT, Oi/%Avxﬁﬁﬁﬁ& BWTH T EAN

T ot RS £, G, G ;’cxﬁm y S sk
NEEERY. Thahd e, CD, Cp iz, ZBRsEk
EAXETNVOHN, BRIETWRWET LI LT
%m:&ﬁbmé.%:f,mgmbiok HIH 25 y
FIN T 7T DT y =Ay/2 BICB T 54 A4 Y
%?/kiﬁ{%@Eﬁ?&%%ﬁﬁﬁ L7-. ;h%%%é:, v
v&4k%%w@ﬁﬁﬁ%w:eﬁbﬁé h:;@
%ﬁ;é’@.‘fi&%“\’%%/l/f(icvp, CL1 AR L TL
EnEZOND.

Cd with deformation
Cd without deformation|
= = = =Cl with deformation
— = = =Cl without deformation

Cd,Cl
w

Fig. 4: Time history of drag and lift coefficients.
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Fig. 5: Pressure distribuetions at y =Ay/2.

Copyright (©) 2018 by JSFM



Tab. 1: Comparison of characteristic quantities.

H CDmean CL7nean CDamp CLcmnp
with deformation 3.84 2.85 0.155 0.235
without deformation 3.78 1.92 0.161 0.255
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