F 24 ABERENZL ORTDIL
D5-6

A—T 2 —X CFD *Y—)LF v k OpenFOAM % A LM =T AR 15 5 81

CFD Prediction of Pedestrian Wind Environment Around Building
Using Open Source CFD Toolkit OpenFOAM

O A8 ¥, FRPET., HEH U XA 7-3-1, imano@arch.t.u-tokyo.ac.jp
KUE R, FB KL, Fs i X I+ & 2 OHET 8050, oshima@eng.niigata-u.ac.jp
M e, BEREAF, R4 AR AR 2-19-1, takamasa@kajima.com
SR, MTS ZoKAF, T X HZE [T 1-5, shibata@mtsnow.co.jp
AN E, BRFTERGE, HORER H B B R 1-8-8, ogata@ptmtokyo.co.jp
Masashi Imano, Univ. of Tokyo, 7-3-1 Hongo Bunkyo-ku Tokyo, Japan
Takuya Oshima, Niigata Univ., 8050 Ikarashi-Ninocho, Nishi-ku, Niigata, Japan
Takamasa Hasama, Kajima Corp., 19-1, Tobitakyu 2-chome, Chofu-shi, Tokyo, Japan
Takahiro Shibata, MTS Institute Inc, 1-5 Kandasuda-cho, Chiyoda-ku, Tokyo, Japan
Shinya Ogata, P.T.M LTD, 8-8 Nakameguro 1-chome, Meguro-ku, Tokyo, Japan

Various benchmark tests and guidebook for CFD prediction of pedestrian wind environment around building have
been published by the working group of the architectural institute of Japan (AlJ). In this paper six of these
benchmark calculation are carried out using Open Source CFD Toolkit OpenFOAM. In addition to that cross
comparisons among the present CFD result, CFD results of other commercial codes and measurement results are
conducted. As a result it has been revealed that OpenFOAM has almost same capability of accuracy in prediction as
compared with other CFD codes. Furthermore we have released OpenFOAM data files for these test cases at WEB site

of the Open CAE Society of Japan.
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Table 3-2 Reattachment distances.
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Fig. 3-3 Comparison of normalized velocity between models.
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Table 4-2 Correlation factor and standard error

Case | XIGUEGWIIN | Jaum | FABHFRER | PRMERRE
1 DXD XD 0 0381 0.19
2 DXD XD 25 0.88 0.16
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Fig.5-3 Comparison of normalized velocity (Wind direction 0°)
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Fig.5-5 Comparison of normalized velocity (Wind direction 45°)

Table 5-2 Root mean square error of normalized velocity

a—F JE\] 0° 71 22.5° JE\E] 45°
OpenFOAM 0.121 0.118 0.105
M1 0.150 0.134 0.147

T1 0.135 0.124 0.129
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Fig.7-2 Comparison of normalized velocity at each wind direction
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Fig.7-3  Comparison of normalized velocity at each measurement point
(wind direction: S)
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Fig.6-2 Measurement Points
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far away from bldg. far away from bldg. in the vincinity of bldg.
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Fig.6-3 Comparison of normalized velocity (Wind direction NNE)
wake region + wake region + except for wake region + except for wake region +
in the vincinity of bidg. far away from bldg. far away from bldg. in the vincinity of bldg.
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Fig.6-4 Comparison of normalized velocity (Wind direction W)
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