HRAXIEO 2]
=

- AA2 LY

Computation of Unsteady Separated Flow
Using the Vortex Particle Method (1)
~ Boundary Element Method and Vortex Strength Around the Square Cylinder -
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ABSTRACT

The vortex particle method, which includes viscous effects, consists of diffusion of boundary
vorticity and creation of the vortex particles, convection, particle strength exchange, and particle
redistribution. Accuracy of the boundary element method is very important since it creates the
particles around the body at every time step. A boundary element method based on source
panel was investigated as part of computation of unsteady separated flows by using the vortex
particle method. The potential flows were computed around a circular cylinder and a square
cylinder. The results around the circular cylinder were compared with the exact solution, and
the distribution of vorticity, in particular near the sharp comers of the square cylinder, is

scrutinized for different number of panels.
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Fig. 1 A square cylinder immersed in a uniformn flow
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Table 1 Values of the parameters investigated

circular cylinder square cylinder
U, 1.0 1.0
R 1.0 -
1.0
No 8, 16, 32 32, 64, 96, 128, 160, 192
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Fig. 3 Comparison of tangential velocity on the circular
cylinder
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Table 2 Comparison of Cp ¢n the circular cylinder

angle in rad exact solution computation

0 1.0000 1.0000
0.7854 ~ 1.0000 —1.0000
15708 —3.0000 —3.0000
2.3562 —-1.0000 —1.0000
3.1416 1.0000 1.0000
39270 —1.0000 —1.0000
4.7124 —3.0000 ~3.0000
5.4978 —1.0000 —1.0000
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Fig. 4 Comparison of vortex strength around the sa-
uare cylinder
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Fig. 5 Comparison of vortex strength near the corner
of the square cylinder
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Table 3 Comparison of vortex strength at the same
points of the square cylinder

surface Vortex strength (r/2)

distance Np=32 No=96 Np= 160
2.0625 021332 0.21348 021342
21875 0.68062 0.67883 067822
23125 1.32650 1.30962 1.30578
24375 2.95182 2.74456 2.70834
2.5625 453128 4.06002 3.98458
2.6875 328918 3.16750 3.144%
28125 3.02038 294334 2.92892
29375 292902 2.86538 2.85346
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