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THE EARLY STAGES OF UNSTEADY FLOW AROUND A
CIRCULAR CYLINDER AT HIGH REYNOLDS NUMBER
AND UNDER LAMINAR CONDITION

Ling Guo-can

(Institute of Mechanics, Chinese Academy of Sciences)

Yin Xie-yuan

(China University of Science and Technology)

Abstract

In this paper, the early stages of unsteady flow arcund a rirculzz cylinder, started
impulsively from rest and subsequently moving with a 2gnstant veloeity perpendicular to
its axis, are studied by coupling discrete vorizx potential fiow theory with boundary
layer theory. The flow is considered to be laminer 2nd the Reynolds number in high.
development in time of vortex motion, characteristics of flow field, boundary layer se-
paration point and drag ccefficien: are given in detail. Results of coupled caleulation
contain the iuteractions between boundary layer, external potential flow field and near
wake. The calculated development of symmetric vortex posseses many of the observed
features in flow field visualization. Pressure and velocity distributions are also given.
The drag coefficient obtained is in excellent agreement with experiment. In the caleu-
lation of boundary layer separation point, the Startford method is applied to the quasi-
steady boundary layer state. The calculated result is better than those given by others
and the computation is simpler. Shedding times and locations of diserete vortices, which
have been generated before the boundary layer reachs the qusi-steady state, are deter-
mined according to the unsteady M. R. 8. criterion. The effect of these initial discrete
vortices on the main vortex development and flow field is also discussed.



