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A study on reduction of aerodynamic resistance of a vehicle by tire
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We investigated aerodynamic resistance of vehicle with "fin tire" which tire has fins on a side wall. The drag
coefficient of the vehicle was calculated by a lattice Boltzmann method software "PowerFLOW". We also carried out a

wind tunnel experiment to compare with the simulation result.
total drag coefficient of the vehicle is decreased by fin tire.

The simulation and experimental results show that

Since large vortex stream in the wheel houses is induced

by the fin tire, the surface pressure of the front region of the wheel houses becomes higher than that of normal tire.
Because of the pressure increase of the region, the drag coefficient of the body is decreased while that of the tire is

increased.
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(a) Normal tire (2) Fin tire

Fig.2 Tire models for the simulation.

TPOREIL 30 [mys] & L, PR & Bl Cld non-slip 44 &
L7-. EfHIORE (FURRRCBIT 5 L—E v 7L hOE
W) [ FERE R CEESM 52 7. $X A YERENL, ¥
A PEHREE IS DR A 52, 7 1 BB B
TWDERNAIATA T 4 T Ay v ak iz,

BOEMAT L, WABRFRLY <Y 7 2T
PowerFLOW 43¢ Z Y, S IMEFHIRIEH 0.3 [mm], FRHEZI7
IR 1X10% E L=,

ZETHPLE LG, WRAUBIEE LTS X A Y059 10 [BEi55
M Cp HOMHEER T LTZ. XA YT AOBN L BR
F 4 REDOFESZHES D202, BT 4 FERORFESIEIT D
JEN &M Utz Eiz, BEfTET v & RIROTT V%
TIRGFEBER ATV, BT OFESR & i U7z

3. R

Hefiefiedt & JRRRBRI I D Cp i Fig3 (™d. Hditfiih &
BRI\ T Cp fEITRR B0, 74 v A A Y EEELT-E
TNADEE, /) —~<NAAXEHEE LA LV S Cp ML
2o TNB Z LMD,

Copyright © 2012 by JSFM



0.288
0.284
a 0.280
@)
0.276
0.268
Normal Normal
Simulation Experiment

Fig.3 Cp obtained by the simulation and the experiment.
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Fig. 4 Cpdifference between fin and normal tire models.
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Fig.5 Pressure measurement points on the body.
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Fig.6 Pressure distributions.
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Fig.7 Cp difference between fin and normal tire models (body).
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(a) Normal tire model

(b) Fin tire model
Fig.8 Pressure distribution around the right front wheel house
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(a) Normal tire model

(b) Fin tire model
Fig. 9  Stream lines through the right front wheel house
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