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Fig.1 Schematic diagram of a film flow
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HYDRODYNAMIC STABILITY OF A LIQUID WAVY FILM WITH
INTERFACIAL SHEAR "

Ye Xuemin? Li Chunxi

(School of Energy and Power Engineering, North China FElectric Power University, Baoding 071003, China)

Wang Songling

Abstract The hydrodynamic stability of a liquid wavy film is important to guarantee its function for efficient

heat and mass transfer. However, the stability has been affected by various factors. Under a gas flow at the

gas-liquid interface, the stability is obviously influenced by the interfacial shear at the boundary condition. The

evolution equation of the surface waves under shear effect is derived with the integral approach based on the

boundary layer theory, and the effect of interfacial shear on the stability under different conditions is illustrated

with the present model. The theoertical results show that film flow tends to be unstable under the cocurrent

shear, and the effect of countercurrent shear plays a positive role under lower Re and a negative role under

higher Re. The critical wave number and critical wave velocity increase under the cocurrent shear and decrease

under countercurrent shear. Therefore, the effect of interfacial shear on critical wave velocity is clearly different

under different Reynolds number.
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