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Effect of Shear at Gas-liquid Interface on Flow Stability of Liquid Films

LI Chun-xi, WANG Song-ling, YE Xue-min
(School of Energy and Power Engineering, North China Electric Power University, Baoding 071003, Hebei Province, China)

ABSTRACT: Waves that occur at the interface of a thin liquid
film draining down an inclined wall sheared by turbulent gas
streams determine the characteristics and stability of the flow
under the effect of gas shear and force balance on the interface.
Based on the boundary layer theory and the integral approach,
a linear stability equation of two-dimensional surface waves of
sheared liquid films was established. The effect of shear stress
on the stability of liquid films under different conditions was
analyzed. Investigation shows that the flow stability tends to be
unstable with cocurrent shear, and tends to be stable with
countercurrent shear. The cocurrent shear has the increasing
effect on the critical wave number, the growth rate and wave
velocity increase, and decreasing effect on critical Reynolds
number, while the countercurrent shear has the adverse effect.
It also indicates that the effect of cocurrent shear on stability is
more pronounced than that of countercurrent, and the influence
of shear stress on long waves is more remarkable than that on

short waves.
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Fig.1 Effect of wave number on growth rate of
vertical films (Re=20, 6=90°)
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