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Numerical flow analysis of overshooting of the aerodynamic forces on the square cylinder by gust wind
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*Shuhei Suzuki, Takashi Nomura, Hiroshi Hasebe

Abstract : When the approaching wind velocity increases suddenly, the drag force shows overshoot phenomenon. The overshoot
phenomenon of a square cylinder is investigated by the finite element numerical flow analysis. As the first examination, comparison
was made regarding the angle of attack. When the cylinder inclined at 15 degrees, the lift force reveals overshoot. As the second
examination, comparison is made between the case where the approaching flow is increased and the case using the ALE method
where the square cylinder starts suddenly in a still fluid. In the latter case, the overshoot coefficient becomes large though the peak
drag becomes small.
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Figure 3 Computed streamlines (15 degrees)
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Figure 5 Computed pressure contours
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Figure 6 Computed pressure contours
(ALE method : case (D)
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Figure 7 Computed pressure distributions along

the centerlines in Fig.5 and Fig.6

.0007

Ordinary analysis

K

.0006

.0005

.0004 \

o ~— ALE®

' ALED T

.0001 ——

0

10600 15[;00 20(;00
time(s)
Figure 8 Time history of drag force of three

methods (t,=10)
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Figure 9 Comparison of overshoot coefficients
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