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THREE-DIMENSIONAL STABILITY ANALYSIS OF THE
PERIODIC WAKE BEHIND A CIRCULAR CYLINDER
BY LOW-DIMENSIONAL GALERKIN METHOD 12

Ling Guochan Chang Yong
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Three-dimensional linear instability of flow past & cwcular cyiinder is analyzed by
means of a low-dimensional Galerkin method sad Floquet instability theery. 3ome improvements
on the construction of the azimuthal modes and calculziion algorithm in the present analysis
are made. The present 1esults show that the ideal two-dimensional periodic flow around the
cylinder is ungtable with respect to a small spanwise disturbance. It has long-wavelength instability
and the critical Reynolds number predicted is Re, = 190 with spanwise wave-length A, = 3.6d.
These predictions are more accurate than the results given by Noack et al., and are in excellent
agreement with the results of DNS of Barkley et al. and with the experiment of Williamson. Some
computation results for three-dimensional flow field behind the cylinder at Re = 180 and 190
demonstrate further the global instability.
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