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(a) a=0.5, t=3.00 (b) a=3.0, t=4.00
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Fig.2 Comparison of the calculated streamline contour and experimental visualization for Re = 1000
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Fig 3 Streamline and vortocity contours at different time instants forRe= 1 000, a= Q 05

Re= 1 000, a= 2 2 . 7

[5] : : a



13

Re=1000, a=1.0, t=24.00 Re=1000, a=1.0, t=24.00
B4 Re=1000, =10, EEHANKESTRESHE

Fig.4 Streamline and vortocity contours at different time instants for Re = 1000, a = 1.0
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Fig.5 Streamline and vortocity contours at different time instants for Re = 1000, a = 2.0

Re=1000, x=3.0, £=45.00 Re=1000, «=3.0, £=45.00
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Fig 6 Streamnline and vortocity contours at different time instants for Re= 1 000, a = 3 0
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Fig 7 Vorticity contours at different tmeinstants for Re= 1 000, a= 2 2
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NUM ERICAL STUDY ON VORTEX PATTERNSAND CRITICAL
STATE CHARACTERS IN THEWAKE OF A ROTATING
CIRCULAR CYL INDER

L ing Guoping
(D eparment of M athenatics, Suzhou U niversity, Suzhou 215006, China)
L ing Guocan
(Institute of M echanics, Chinese A cadeany o Sciences,B eijing 100080, China)

Abstract A hybrid finite difference and vortex method, w hich is based on domain decomposi-
tion and proposed by the authors (1992), is used forcalculating the flow around a rotating cir-
cular cylinder at Reynoldsnumber Re= 1 000 and the rotation velocity ratio a (Q 5,3 25) re-
gectively. Some mprovmentsaremade in lution process ahigh order full mplicit difference
algorithm is adopted, and the Solvers s replaced by a very efficient modified inoompleteLU de-
composition conjugate gradientmethod (M LU - CG). The long- time fullydeveloped features
about the variationsof the vortex patternsin thev ake, and drag, lift forceson the cylinder are
given T he calculated strean line contour plotsagreedw ellw ith the experim entalvisualized flow
pictures The existenceof the critical state isnumerically show n for the first time, and the vor-
tex patternsat correponding statesare given, too. Themaximum lift to drag forceratio can be
obtained near the critical state

Key words rotating circular cylinder, vortex wake flow, finite difference method, vortex
method, preconditioned conjugate gradient method, incompleteLU decomposition
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