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Stability Analysis in Spatial Mode for
Channel Flow of Fiber Suspensions

LIN Jian_zhong, YOU Zhen jiang

( Department of Mechanics, State Key Laboratory of Fluid Pow er Transmission and Contrd ,

Zhejian g University , Han gzhou 310027, P.R. China)

Abstract: Different from previous temporal evolution assumption, the spatially growing mode was em-
ployed to analyze the linear stability for the channel flow of fiber suspensions. The stability equation
applicable to fiber suspensions was established and solutions for a wide range of Reynolds number and
angular frequency were given numerically. The results show that, the flow instability is governed by a
parameter H which represents a ratio between the axial stretching resistance of fiber and the inertia
force of the fluid. An increase of H leads to a raise of the critical Reynolds number, a decrease of cor-
responding wave number, a slowdown of the decreasing of phase velocity, a growth of the spatial at-
tenuation rate and a diminishment of the peak value of disturbance velocity. Although the unstable re-

gion is reduced on the whole, long wave disturbances are susceptible to fibers.

Key words: flow stability; spatial mode; fiber suspensions; channel flow



