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A b s t r a c t  
It is well known that the steady flow past a circular cylinder loses stability at Re takes the value 
about 50 (Y. Ding et al, 1999). Most papers about the characterization and understanding of the 
stability for the flow past blunt bodies are mainly carried out for such flow past one circular cylinder. 
And there is a large variation in the values of Recr and correspondingly the values of Stcr reported 
by different reseachers. Bhascar and Sunjay (2006) have attributed it to the effect of blockage (here, 
it means the ratio of the diameter of cylinder to the lateral width of domain). And for high Re~ first 
decreases and then increases with the increase of the blockage. And the correspondingly values of St~ 
are quite sensitive to the blockage. In this paper, we attampt to estimate the critical Re for the flow 
past one square cylinder. It is obviously that geometry symmetry or attack degree will not change 
just with rotation of the circular cylinder, but for the square cylinder, the symmetry or the degree 
will not keep for the rotation. So the numerical estimation of the critical Re for the flow past square 
cylinders should be carried out for the symmetric or unsymmetric geometry boundary conditions 
separately. Based on the calculation of the lid driven cavity flow at Re=100 and 1000, a second 
order Euler-Taylor-Galerkin finite element method was used to estimate the critical Reynolds number 
for flow past one square cylinder with zero attact degree through direct time integration of the NS 
equationes. The role of blockage on such flow was analysed at Re=100. It was found that the averged 
St tend to be constant as blockage took the value larger than 50. The critical Reynolds number is 
then computed. As the result shown, it was estimated that Rev~=40.11. And the computation for 
unsymmetric geometry condition will discussed laterly. 
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