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Fig. 1 Position of cylinder in mixing layer mesh distribution
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(a) Streakline plots (b) Isovorticity contour plots (c) Streamline plots

B3 AE#EEL Ra FHFHR (Re=1000, 6=1)
Fig. 3 Computed results for different velocity ratios (Re=1000, 6=1)
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Table 1. Strouhal numbers for vortex shedding, drag and lift coefficients for

different velocity ratios (Re=1000, 6=1)

Ra 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

St 0.203 0.204 0.200 0.196 0.192 0.188 0.184 0.180 0.178 0.174 0.172
Max | 1.593 1.567 1.587 1.579 1.587 1.575 1.540 1.526 1.516 1.483 1.424
Cp| Cp 1.388 1.378 1.385 1.365 1.351 1.328 1.304 1.287 1.294 1.275 1.230
Min | 1.301 1.295 1.265 1.229 1.164 1.145 1.089 1.074 1.133 1.094 1.043
Max | 0.667 0.654 0.665 0.601 0.560 0.570 0.587 0.525 0.483 0.531 0.445
Cp| Cy, 0.00 {—0.044|—-0.095|—0.128{—-0.175| ~0.178 | —G.248 | —-0.319 | —~0.334 ! —0.361 | —0.369
Min { —0.667 | —0.682 | --0.774 | —0.802| —0.934 | - 1.011 | —1.068 | —1.097 | —1.169 | —1.255]| —1.1911

%2 TEHEEE 0 THERREEE St RESMSN. #ANEK%E (Re=1000, Ra=0.5)
Table 2. Strouhal numbers for vortex shedding, drag and lift

coeflicients for different momentum thicknesses (Re=1000, Ra=0.5)

2 1 1/2 1/3 1/4 1/5
St 0.198 0.188 0.176 0.172 0.178 0.180

Max 1.580 1.576 1.500 1.432 1.279 1.280

Cp Cp 1.374 1.328 1.289 1.269 1.129 1.137
Min. 1.232 1,i45 1.087 1.088 1.025 1.083
Max 0.617 0.570 0.533 0.410 —0.041 ~0.167
Cr Cy ~0.129 —~0.178 | —0.364 ~0.419 —0.531 —0.582
Min —0.797 —1.011 —~1.191 ~1.302 —1.089 —1.082

# 1 PS5 T R AEE L Ra FREPMIKNPE St. 24 Ra=0 I, St=0.208, X5
Tritton Y 51 L8R kLRI LU0 55 R AFH Bl B E Ra WBWHA, TERMEHHEE



360 o ¥ ¥ K (1993 ) H 25 %

(a) Streakline plots (b) Isovorticity contour plots (c) Streamline plots
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Fig. 4 Computed results for different momentum thicknesses(Re=1000, Ra=0.5)
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A NUMERICAL STUDY OF VORTEX SHEDDING FROM A
CIRCULAR CYLINDER IN PLANE MIXING LAYERS
Zhang Hongquan
(Department of Mechanics, Tianjin Unwversity, Tianjin 300072, China )

Abstract Numerical simulations are presented for flows about a circular cylinder
which is spanwise placed at the center of plane mixing layers. A temporally and spatially
third-order finite differencing scheme is used to solve the 2-D incompressible Navier-Stokes
and continuity equations. The Reynolds number for computation is fixed at Re=1000. The
effects of the velocity ratio Ra and the momentum thickness # of the mixing layer on flow
structures are studied by changing Ra from 0.0 to 1.0 and 6 from 0.2 to 2.0.
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