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A Study on the Unsteady Flow in a Helical Pipe

ZHANG Ben_zhao, MA Zhaipu"’, SUXiaoyan', ZHANG Jin_suo
(1. Departm ent of Mechanics, Zhejiang University, Hangzhou 310027 P.R . China ;
2. College of Life Science , Hebei Univerwity,

Baodin g, Hebei 071002,P . R . China)

Abstract: A study on the unsteady low_frequency oscillatory flow in a helical circular pipe is carried
out based upon the blood flow in vessels, using the method of bi parameter perturbation. The second
order perturbation results were obtained and the characteristics were analyzed at different time of the
axia velodty, of the secondary flow, and of the wall shearing stress. Also done the analysis of
above mentioned variables that varied along with time and Womersley number. The results indicate
that for a helical pipe, the torsion exerts the main influence on the distribution of secondary flow ve-
locity, especially when the absolute value of axial press gradient is rather small. The severe variation
of stream function takes place within a very short period, during which time the stream fundion de-
velops from positive value to negative value and vice versa, while in most cases in a ¢ycle, the varia-

tion is smooth. The wall shearing stress changes severely with theta too.

Key words: osdllatory flow; perturbation method; helical pipe



