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Evaluation on Wind Characteristics around a Steep Simple Terrain
in a Uniform Flow
-Case of a Two-Dimensional Ridge 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 two-dimensional ridgein
a uniform flow as the first phase. The Reynolds number, based on the uniform flow and the height of the ridge, is about
10". Airflows around the ridge 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 aso numerical ssimulation by the RIAM-COMPACT were
confirmed as the result.
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a ,x=-2h b ,x=-1h
Z/h | U/Uy | 0 JU | Z/h | U/U | O Uit
0.05 0.266 0.0171 | 0.05 0.544 0.0504
0.10 0.646 0.0047 | 0.10 0.683 0.0497
0.20 0.670 0.0052 | 0.20 0.766 0.0055
0.50 0.730 0.0045 | 0.50 0.875 0.0043
0.70 0.773 0.0038 | 0.70 0.923 0.0051
1.00 0.833 0.0038 | 1.00 0.958 0.0041
1.20 0.859 0.0037 | 1.20 0.958 0.0041
1.50 0.875 0.0038 | 1.50 0.984 0.0039
2.00 0.925 0.0035 | 2.00 0.981 0.0035
2.50 0.948 0.0035 | 2.50 0.985 0.0035
3.00 0.964 0.0038 | 3.00 0.997 0.0039
4.50 1.000 0.0035 | 4.00 1.000 0.0034

c ,x=0 d ,x=1lh
Z/h | U/U, | 0 fU,s | Z7/0 | UlU,y | O JU,y
0.05| 0.071 0.0354 | 0.05 | -0.050 0.0645
0.10 | 1.067 0.0331 | 0.10 | -0.063 0.0752
0.20 | 1.113 0.0119 | 0.20 | -0.063 0.0726
0.50 | 1.089 0.0068 | 0.50 | -0.052 0.1031
0.70 | 1.076 0.0049 | 0.70 0.780 0.2219
1.00 | 1.044 0.0048 | 1.00 1.103 0.0155
1.20 | 1.045 0.0049 | 1.20 1.098 0.0080
1.50 | 1.031 0.0037 | 1.50 1.081 0.0051
2.00 | 1.031 0.0037 | 2.00 1.053 0.0038
2.50 | 1.008 0.0038 | 2.50 1.032 0.0035
3.00 | 1.009 0.0033 | 3.00 1.020 0.0044
3.50 | 1.000 0.0032 | 4.00 1.000 0.0032
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e ,x=2h f ,x=3h i ,x=6h j . Xx=7h
Z/h | UV | 0 JUe | Z/0 | U/U, | 0 SUs || Z2/0 | U/U,y | © fUys | Z/0h | U/U, | O /U
0.05 | -0.020 0.0353 | 0.05 | -0.076 0.0835 0.05 | -0.239 0.1250 | 0.05 | -0.157 0.1350
0.10 | -0.031 0.0835 | 0.10 | -0.156 0.1046 0.10 | -0.259 0.1275 | 0.10 | -0.169 0.1346
0.20 | -0.071 0.1038 | 0.20 | -0.187 0.1331 0.20 | -0.216 0.1449 | 0.20 | -0.132 0.1550
0.50 | -0.134 0.1041 | 0.50 | -0.177 0.1242 0.50 | -0.040 0.1795 | 0.50 0.052 0.1903
0.70 | -0.090 0.1040 | 0.70 | -0.138 0.1295 0.70 0.115 0.2052 | 0.70 0.216 0.2075
1.00 | -0.006 0.1392 | 1.00 0.035 0.1807 1.00 0.335 0.2154 | 1.00 0.441 0.2081
1.20 0.237 0.2281 | 1.20 0.276 0.2165 1.20 0.575 0.2032 | 1.20 0.611 0.1951
1.50 0.976 0.1626 | 1.50 0.763 0.2214 1.50 0.855 0.1493 | 1.50 0.876 0.1357
2.00 1.093 0.0121 | 2.00 1.093 0.0260 2.00 1.042 0.0513 | 2.00 1.026 0.0324
2.50 1.070 0.0048 | 2.50 1.066 0.0080 2.50 1.037 0.0144 | 2.50 1.023 0.0169
3.00 1.041 0.0040 | 3.00 1.040 0.0044 3.00 1.021 0.0075 | 3.00 1.010 0.0083
4.50 1.000 0.0035 | 4.50 1.000 0.0035 4.50 1.000 0.0040 | 4.50 1.000 0.0042
g ,x=4h h , x=5h k ,x=8h
Z/h | UV, | 0 JU | Z/0 | U/U | G JU, Z/h | U/, | 0 U,
0.05 | -0.154 0.0902 | 0.05 | -0.241 0.1068 0.05 | -0.053 0.1320
0.10 | -0.269 0.1102 0.1 | -0.317 0.1166 0.10 | -0.064 0.1298
0.20 | -0.260 0.1300 0.2 | -0.269 0.1278 0.20 0.002 0.1561
0.50 | -0.176 0.1530 0.5 | -0.204 0.1664 0.50 0.130 0.1954
0.70 | -0.097 0.1581 0.7 | -0.110 0.1830 0.70 0.286 0.2010
1.00 | 0.1354 0.1929 1.0 0.096 0.2217 1.00 0.524 0.2011
1.20 | 0.3140 0.2174 1.2 0.251 0.2336 1.20 0.694 0.1860
1.50 0.700 0.2148 15 0.593 0.2451 1.50 0.902 0.1168
2.00 1.074 0.0603 2.0 1.026 0.1021 2.00 0.998 0.0458
2.50 1.060 0.0114 2.5 1.051 0.0235 2.50 1.004 0.0189
3.00 1.037 0.0060 3.0 1.035 0.0099 3.00 0.999 0.0091
4.50 1.000 0.0034 4.5 1.000 0.0040 4.50 1.000 0.0048
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