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A ZONAL VORTEX METHOD AND IMPUL SIVELY STARTED
FLOW AROUND A CIRCULAR CYLINDER

Sun Mao,  Liu Jingchang and Wu Liyi

(Beijing University of Acromautics and Astronautics Beijing, China)

Abstract In this paper, a zonal vortex method and its application to simulating
the impulsively started flow of a circular cylinder are presented. This method treats the atta-
ched viscous flow region and the separated flow region separately. These twe regions have
length scales of O(Re-1/2) and O(1) respectively. The attached flow region is computed
through solving boundary layer equations by finite difference method, which is fast and does
not take large computer storage. Only the separated flow is computed by vortex method. Since
the separated flow region has a length scale of O(1), in the vortex method used for this re-
gion, the number of new vortices introduced at the surface of the body pertime-step is relati-
vely insensitive to the Reynolds number of the flow. For simulation of high Reynolds number
flows with massive separation, the total number of vortices in the flow field, hence the com-
puter-storage and computer-time is greatly reduced.
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