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Numerical Study on the Effect of Dimple in the Flow Field around Wheel

O KA #iK, BERRPE, BORE T H XK ILEEL 1-14-6, E-mail: j4510621@rs.kagu.tus.ac.jp
R IEH, PR, HURHES TAUH X LB AL 1-14-6, E-mail: masaya@rs.kagu.tus.ac.jp
A Bk, HOROK, HAUER TR X ILEEIE 1-14-6, E-mail: yamamoto@rs.kagu.tus.ac.jp
RE BE], Bk AEE), #R)IRSEETHESY 2-1, E-mail: kodama-yuji@hpt.yre.co.jp
ANETERE, BRI A (BR), AR BSEER B S) 2-1, E-mail: koishi@hpt.yre.co.jp
Yuta KIMURA, Grad. School of Tokyo Univ. of Science, 1-14-6 Kudankita, Chiyodaku, Tokyo
Masaya SUZUKI, Tokyo Univ. of Science, 1-14-6 Kudankita, Chiyodaku, Tokyo
Makoto YAMAMOTO, Tokyo Univ. of Science, 1-14-6 Kudankita, Chiyodaku, Tokyo
Yuji KODAMA, Yokohama Rubber Co., Ltd., 2-1 Oiwake, Hiratsukashi, Kanagawa
Masataka KOISHI, Yokohama Rubber Co., Ltd., 2-1 Oiwake, Hiratsukashi, Kanagawa

In resent years, low fuel consumption attracts much attention in the automotive industry from the viewpoint of

environmental problems. Since a wheel is a significant drag source, it is necessary to investigate the drag coefficient

during driving condition. Existing researches on automotive wheels have been usually carried out for the purpose of

rolling resistance improvement, and few aerodynamical studies on the drag reduction of wheels have been performed.
Therefore, the motivation of the present study is to conduct numerical investigations on the effects of wheels on the
flow field by using some wheel models and to suggest the guideline for advanced wheel development. The visualized
numerical results show that dimples located on side wall decrease the drag coefficients, and the interaction between tire
rotation and wheelhouse has strong influence on the aerodynamic drag of a wheel.
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Fig.l Geometry of base wheel model

(a) base (b) dimple

Fig2 Schematic diagram of wheel model
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Fig.3 Geometry of simplified body model
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(a) base stationary

(b) base rotating

(c) dimple rotatin;
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Fig.5 Streamline and surface pressure
of floating wheel model
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Fig.6 Pressure coeffiicient Cp distribution
of floating wheel model at z = 30 section

Table.I Comparison of Cp, for floating wheel model

domain model condition C,
. base 0.342

stationary -
. dimple 0.314

floating

. base 0.427

rotating -
dimple 0.370
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(a) base rotating

(b) dimple rotating
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Fig.7 Streamline and pressure of ground wheel model
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Fig.8 Pressure coefficient Cp distribution
of ground wheel model at z= 30 section

Table.2 Comparison of Cp, for ground wheel model

domain model condition C,
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Fig.9 Nomenclature of each element of
simplified body model

Table.3 Comparison of Cp, for simplified body model

rotating
model
base dimple
domain part Cp % Cp %
Tire 0.0573 7.1 0.0391 5.0
WH 0.1277 15.9 0.1335 17.0
Front 0.4940 61.3 0.4940 62.8
Under | 0.0005 0.1 0.0006 0.1
Roof 0.0001 0.0 0.0001 0.0
Side 0.0003 0.0 0.0003 0.0
Base 0.1256 15.6 0.1185 15.1
Total 0.8055 100.0 0.7862 100.0
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Fig.10 Streamline and pressure of simplified body model
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Fig.11 Pressure coefficient Cp distribution
of car simplified wheel model at z= 30 section
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