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Evaluation on Wind Characteristics around a Steep Simple Terrain
in a Uniform Flow

-Case of a Three-Dimensional Isolated-Hill Model-
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SUMMARY

The purpose of this research is to construct a database of a non-stratified airflow past a steep simple terrain under an
imposition of a uniform flow, and, in addition, is to do the accuracy inspection of the numerical model under
development at present. This numerical model is referred to as the RIAM-COMPACT (Research Institute for Applied
Mechanics, Kyushu University, Computational Prediction of Airflow over Complex Terrain), and is for the purpose of the
prediction of airflow over complex terrain with several m to several km.

This paper describes the experimental and numerical study of a non-stratified airflow past a three-dimensional
isolated-hill in a uniform flow as the second phase. The Reynolds number, based on the uniform flow and the height of
the hill, is about 10*. Airflows around the hill include the unsteady vortex shedding. Attention is focused on airflow
characteristics in a wake region. For this purpose, the velocity components in the streamwise direction were measured
with a SFP (Split-Film Probe) in the wind tunnel experiment. In addition, the flow visualization was performed by using
the smoke-wire technique. Through comparison of the experimental and numerical results, they showed a good agreement.
The accuracy of both of the wind tunnel experiment by the SFP and also numerical simulation by the RIAM-COMPACT
were confirmed as the result.
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Appendix
PAFIZ, Fig. 10CE¥EE T 17 74 /L), Fig.11(1%
YR 72) TR W2 JBIR FEBR O EE 7 — # (i ~g 5i)
ZoRd. AL I Fig. 82 B ML TV R & 20,
EEOBEWITLL PR @) Thas.

h SRFTIMNIEETILOES

z* ETILREMIODES

u REME(ERA R ORERD)
u’ EB 7 (Fu—<w)

u FEHEEW)

o, |EBERECUDY

<> | 100sDEFRE LY

U, |&HEIZBITELEERE

am, x=—2h b, x=—1h
Z'/h | U/U,, 0./Uy | 2°/h | U/U.; 0 /U,
0.05 0.297 0.0236 | 0.05 0.779 0.0227
0.10 0.834 0.0114 | 0.10 0.811 0.0154
0.20 0.836 0.0066 | 0.20 0.872 0.0045
0.50 0.859 0.0040 | 0.50 0.956 0.0042
0.70 0.884 0.0040 | 0.70 0.978 0.0039
1.00 0.925 0.0039 | 1.00 0.978 0.0039
1.20 0.924 0.0043 | 1.20 0.992 0.0039
1.50 0.952 0.0048 | 1.50 0.991 0.0037
2.00 0.966 0.0041 | 2.00 0.990 0.0039
2.50 0.978 0.0045 | 2.50 0.998 0.0041
3.00 0.991 0.0046 | 3.00 0.998 0.0044
4.00 1.000 0.0042 | 3.50 1.000 0.0037
cH, x=0 dm, x=1h
Z*/h | U/U,, 0./Ug | 2/h | U/U 0 ,/U,e
0.05 0.284 0.0552 | 0.05 | —0.089 0.0933
0.10 1.091 0.0123 | 0.10 | -0.119 0.0973
0.20 1.078 0.0083 | 0.20 | —0.108 0.0918
0.50 1.052 0.0059 | 0.50 0.065 0.1675
0.70 1.034 0.0058 | 0.70 0.921 0.1926
1.00 1.024 0.0045 | 1.00 1.073 0.0110
1.20 1.014 0.0043 | 1.20 1.050 0.0060
1.50 1.008 0.0044 | 1.50 1.039 0.0043
2.00 1.007 0.0049 | 2.00 1.018 0.0036
2.50 1.004 0.0047 | 2.50 1.014 0.0041
3.00 1.000 0.0045 | 3.00 1.005 0.0040
3.50 1.000 0.0035
em, x=2h fr, x=3h
Z*/h | U/U,, /U | 27/h | U/U,, 0 /U,
0.05 | -0.248 0.1317 | 0.05 | —0.049 0.1430
0.10 | -0.244 0.1443 | 0.10 | —0.013 0.1522
0.20 | -0.235 0.1447 | 0.20 | —0.005 0.1519
0.50 | -0.268 0.1629 | 0.50 | —0.019 0.1721
0.70 | -0.159 0.2073 | 0.70 0.122 0.2251
1.00 0.339 0.2605 | 1.00 0.513 0.2721
1.20 0.790 0.2322 | 1.20 0.803 0.2096
1.50 1.075 0.0391 | 1.50 1.004 0.0495
2.00 1.036 0.0096 | 2.00 1.006 0.0117
2.50 1.016 0.0055 | 2.50 1.000 0.0059
3.00 1.010 0.0049 | 3.00 1.002 0.0047
4.00 1.000 0.0046 | 4.00 1.000 0.0037
gm, x=4h
Z'/h | U/U,, 0 /U,
0.05 0.288 0.1656
0.10 0.367 0.1667
0.20 0.340 0.1564
0.50 0.333 0.1816
0.70 0.424 0.2101
1.00 0.692 0.2156
1.20 0.854 0.1632
1.50 0.960 0.0582
2.00 0.985 0.0129
2.50 0.990 0.0069
3.00 0.998 0.0046
4.00 1.000 0.0036






