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Investigation of the Wind Field Characteristics on Isolated
Hill and Two Adjacent Hills Using CFD Numerical Simulation
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Abstract; CFD numerical simulation method was employed to study the wind field characteristics of
three-dimensional hills under isolated hill and two adjacent hills condition. The influence of the calculation
model surface roughness on the wind field was studied. The wind fields on isolated hill with different
slopes were calculated. The wind fields of two adjacent hills in left-right arrangement were also investiga-
ted, and the influence of the hill slope, wind azimuth and hill distance on the wind field was studied. The
results show that, if the model surface roughness increases, the speedup effect of half hill height above the
top of the hill decreases and the height of vortex region increases. The speedup effects on the cross-wind
plane of an isolated hill are more significant than those on the along-wind plane, and the most unfavorable
position ranges from the half hill height to the top of the hill on the cross-wind plane. When two adjacent
hills are in left-right arrangement with zero distance, the speedup ratios on the front hill are larger than
those on the rear hill under yawed azimuth, and the speedup ratio, when wind blows perpendicularly to the

two hills, is between these two data.
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Fig. 2  Flow line of three types of roughness heights
= g om | || T T e om
v FHRERIE 005m| | ! L " e FRERIE 005m
— AR 010m| | ! | < RRERAE 010m
200 —»HRERRE020m) 8 | 00 ¥ - - -+ —»HHRERE 020m
« JRETARE 0.50m)|! 2 C |« MERERIE 050m
o MREREE 1m | L e HERERRE 1m
o FIRERIE 2m L e MURERE 2m
~Fil | | T _J T
150____\ _\_ 7‘ 150_ _:7_T_7:~_ |—.'\__
I I / ‘E | 1 ] | 1
Ty 5 |
lm—__—.l———_irliv—— lm__x.._Tifl__Jﬁ-;.__
1 14
| »," | |
y 1 :
50_4__|__,,¢.| ______ Sor,_\ l‘. l‘..___‘
L w
1 . I I
- T 1 0 L l L * :
20 30 40 10 12 14 16 18 20 22
R / (mes™) sk
(a) PHIRGHE (b) HmiELL

B3 LTRALE 69 Rk fe e ik b
Fig. 3 Wind velocity and speedup
ratio at top of hill
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Fig. 6 Speedup ratio on cross-wind plane
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Fig. 8 Comparison of speedup ratio at top of hill
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Fig. 9 Wind velocity and speedup ratio
at top of hill under different slopes
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