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—Numerical Solutions for the Flow past a Cylinder—
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Abstract

The two dimensional time dependent flow past a circular cylinder is analyzed numerically. In
the analysis, equations of conservation of mass and momentum are transformed to equations of
stream function-vorticity and vorticity transport, and nondimensionalized by nondimensional para-
meters representing flow characteristics, The resulting stream function-vorticity equation and vor-
ticity transport equation are solved by successive over relaxation scheme and alternating direct
implicit scheme. Numerical experiments are performed for the flow in the range of Reynolds
number 125 to 275. The time dependent streamlines, vorticities, pressure on cylinder surface,
separation angle, and drag and lift coefficients are calculated, and the method for estimation of

pressure on cylinder surface and the outer boundary limit are developed.
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8 —1 The intergration path for pressure

calculation
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12| —2 Evolution with time of streamlines at
Re=200
(a)T=2, (b)T=30, (c)T=72
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238 4. The vorticity distribution on the cylinder

surface at T=64,
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H—2 The location of outer boundary
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Son & Hanratty 0.04 56. 0 152. 4
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H—3 The terminated position of vorticity

transport

Re T=30 T=64 T=172

150 50. 751a 111. 32r. 130. 251,

200 50. 75r. 111. 32r. 130. 25r.

250 50. 75r. 111. 32r, 130. 25r.
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