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The Effect of Gas Boundary Layer on the Instability of a Liquid Sheet

YI Ran, QIN Lizi

(School of Astronautics, Beihang University, Beijing 100191, China)

Abstract; The effect of viscous air on the stability of a planar liquid sheet was studied. Three velocity
profiles (linear, quadratic and modified Stokes models) were combined separately with linear instability
analysis. Dispersion curves of the three conditions were compared with experimental data in former
literature , and the inviscid air result was referenced as well. It is shown that the modified Stokes velocity
profile yields excellent agreement with experimental data. Besides, for all three boundary velocity profiles,

the instability of liquid sheet improves with the increase of the boundary thickness. Taking the gas viscosity
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into consideration can stabilize the sheet and improve the accuracy of the calculation result.

Key words: planar liquid sheet; viscous gas; boundary velocity profiles; linear stability analysis
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