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A Study on Fluctuating Wind Profile in CFD Simulation for
Evaluating Wind Load
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Abstract

In this paper, the effect of the turbulence intensity in across-wind direction on the wind load in CFD(Computational
fluid dynamics) simulation was analyzed. “Ansys fluent’ software was used for CFD simulation. And the fluctuating wind
speed applied to the simulation was generated according to Korean Design Standard and Von Karman wind turbulence
model. The turbulence intensity in across-wind direction for simulation was applied from 0 to 100% of the turbulence
intensity in along-wind direction. The analysis results showed that the turbulence intensity in across-wind direction had a
particularly great effect on the wind load in across-wind direction.

Keywords : Computational fluid dynamics, Wind load, Fluctuating wind profile, Turbulence intensity
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(Fig. 6 Wind pressure coefficients (Case1)

(Table 3) Wind pressure coefficient (Case1)

D/B Drag coefficient  Lift coefficient
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(Table 4) Wind pressure coefficient (Case2)

D/B Drag coefficient  Lift coefficient
05 1.6049 0.9905
' (-14.28%) (10.83%)
07 1.6983 0.7886
' (-10.17%) (-5.68%)
10 1.6055 0.8590
' (165%) (16.44%)
15 1.3943 0.5899
' (-23.40%) (3.71%)
20 1.2870 0.4868
' (2671%) (484%)
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(Table 5) Wind pressure coefficient (Case3)

D/B Drag coefficient  Lift coefficient

05 1.8073 1.0013

' (347%) (12.04%)

07 1.7863 0.9606

(552%) (14.90%)

10 1.7406 0.8523

‘ (9.47%) (15.53%)

15 1.4361 0.7168

‘ (21.10%) (17.01%)

20 1.3538 0.5748

‘ (2291%) (1237%)
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(Table 6) Wind pressure coefficient (Case4)

D/B Drag coefficient  Lift coefficient
05 2.0590 1.8553
‘ (9.98%) (107.61%)
07 20167 1.0377
' (6.67%) (24.12%)
10 1.8023 0.9431
' (6.26%) (27.85%)
15 1.6450 0.7584
(9.63%) (23.80%)
20 1.5341 0.9330
' (-12.64%) (82.41%)
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