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Aerodynamic characteristics of trucks under gusty winds

Shigehira Ozono, Yuki Kashiwagi, Yasuyuki Yamaguchi

Abstract

The aerodynamic characteristics of bluff models subjected to the accelerated flow were investigated

with increasing yaw angle. The accelerated flow was generated by usind a multi-fan wind tunnel with

99 small fans (9 columns x 11 rows ). The models used were rectangular prisms and a scale model of

simlar shape to a real truck. Two kinds of accelerated flows were applied: one was accelerated from

a velocity close to zero and the other from non-zero velocity. Significant overshoot was observed only

for the former case.
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Fig. 1: Experimental apparatus (Side view).
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Fig. 2: Experimental apparatus (Plan view).

W (mm) | H(mm) [ D(mm) |
EFNV] 48 120 264
ETINV2 72 120 264
EFTNVS 96 120 264
ETNA4 120 120 264
EFN5 72 120 120
N4 65 100 250

Table 1: Dimensions of the models used.

| D/H | W/H | BERDE (H2) |

EFN1 2.2 0.4 138.1
EFN2 | 22 0.6 133.8
ETI)NG 2.2 0.8 131.9
TN 4 2.2 1.0 130.0
EFTND 1.0 0.6 139.4
[ 2.5 0.65 155.0
Table 2: Properties of the models used.
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Fig. 3: A time trace of input signal.
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Fig. 4: Corresponding time trace of velocity.
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Fig. 5: Variation of aerodynamic forces with yaw an-
gle. Model 1. Csz: o, Uin=3m/s; e, Uin=3m/s; A,
Uin=3m/s. Cy: &, Unp="m/s; O, Upn="m/s; W,
Uin=Tm/s. Cs: V, Uippn=10m/s; ¥, Uin=10m/s; O,
Uin=10m/s.
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Fig. 6: Variation of aerodynamic forces with yaw angle.

Model 2. See fig. 1 for legend.

Fig. 7: Variation of aerodynamic forces with yaw angle.

Model 3. See fig. 1 for legend.
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Fig. 8: Variation of aerodynamic forces with yaw angle.

Model 4. See fig. 1 for legend.

Fig. 9: Variation of aerodynamic forces with yaw angle.

Model 5. See fig. 1 for legend.
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Fig. 10: Variation of aerodynamic forces with yaw angle.
Truck model. See fig. 1 for legend.
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Fig. 11: Variation of Cs for all the models used. Uin =
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Fig. 12: 6 =30°,U; =0.1m/s = U, = 5.1m/s. Solid
line, Model 2; Grey line, Truck model. Horizontal solid
line, Model 2; Horizontal broken line, Truck model.
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Fig. 13: § = 60°, Uy = 0.1m/s — U, = 5.1m/s. See
Fig. 12 for legend.
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Fig. 14: §=90°, U, = 0.1m/s = U, = 5.1 m/s. See Fig.
12 for legend.
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Fig. 15: =30°, Uy = 3.0m/s — U, = 8.0m/s. See Fig.
12 for legend.
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Fig. 16: 6=60°, U1 = 3.0m/s — U, = 8.0m/s. See Fig.
12 for legend.
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Fig. 17:  =90°, U, = 3.0m/s — U, = 8.0m/s. See
Fig. 12 for legend.
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