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Transient Flows around an Impulsively Started Rectangular Cylinder by a Hybrid Vortex
Method (Combination with Remeshing Method)
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The flow around a rectangular cylinder is one of typical flows with fixed separation and it is important to know the
aerodynamic forces from the engineering point of view. It was reported by the experimental works that cutting
the edges of the rectangular cylinder resulted the reduction of the drag force, however, the detailed numerical
simulation has not been reported for the effect of cutting edges of the rectangular cylinder. The present paper
constructs two hybrid vortex methods, (1) the vortex sheet method and the vortex blob and (2) the vortex sheet
method and the method of using the local smoothing interpolation function proposed by Cottet. The numerical
results of the rectangular cylinder without cutting by the two methods, which is started impulsively with a
constant speed, are compared and it is shown that to use the interpolation function affects the increase of the
viscosity. The flows around the rectangular cylinder with and without cutting their edges are simulated by the

method (1).
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Fig. 1: Physical state
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(2) Remeshing O
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Fig. 2: Vortex blob distribution by Vortex blob & sheet
method: Re = 3000 and ¢t = 14.283630
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Fig. 3: Vortices distribution by Remeshing method:
Re = 3000 and t = 14.283630
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Fig. 4: Comparison of the vortices distributions be-
tween the two methods: Re = 3000 and ¢ = 14.283630
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Fig. 5: Time history of the drag coefficient of the rect-

angular cylinder without cutting: Re = 3000.
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Fig. 6: Pressure distribution on the surface of the
rectangular cylinder without cutting: Re = 3000 and
t = 20.983630.

0000000000000 000000000ooon
0000000000000 000000000ooon
00000000000 Remeshing0 00000000
0000000000000o0on

050000000 C,0000000000000
00000000000 0000D0000D0000000
000000D00000000000000000000
000000000000000D0000D0000000
0000000000000 000000000OOoooO
000000 Cp,~2000000000000000
0 Okajima et al.®¥ 0 Daviset al.(® 00000000
00000 10°000000000000000000D
O0DODaviset al.® 00000 t=8~100 CpODO
000000000000 D0000DOt=10~130
000000000o
06000000000000000O0O00OOOO

60

lo

40

-—

20

Fig. 7: Panel number

Copyright (© 2001 by JSCFD



-5

L L
-2 0 2 4 6 0 5

Fig. 8: Vortex blob distributions in the case of aspect
ratio 1/3, 1/6 and 3, 6: Re = 3000 and ¢ = 14.283630.
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Fig. 12: Velocity field in the cutting region of the edge
of the rectangular cylinder: Re = 3000, t = 6.78363,
c1/a=cg/a =0.25
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