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Instability of Power-Law Liquid Sheets in the Presence of Gas Velocity Os-
cillations

YAO Muweil, JIA Bogit, YANG Lijun?, FU Qingfeil*

1. School of Astronautics, Beihang University , Beijing 102206, China

Abstract: Temporal instability analysis of a power-law sheet in a gas velocity oscillation field was performed with
linear stability analysis. The oscillation of gas velocity caused the momentum equation to be a Hill equation with a time
period coefficient, which was solved using Floquet theory. For different oscillation amplitude and oscillation frequency,
the effects of generalized Reynolds number, power-law index and dimensionless velocity factor on various unstable
regions were studied in detail. The results show that the increase of the oscillation amplitude or the decrease of the
oscillation frequency will increase the number of unstable regions of the sheet, and the maximum growth rate, domi-
nant wave number and cut-off wave number of the K-H unstable region get increased with the increase of the oscilla-
tion amplitude and frequency. The increase in generalized Reynolds number, power-law index and dimensionless ve-
locity factor enhances the instability in the K-H unstable region, making the growth rate in the parametric instability
region decrease first and then increase. The variation of the oscillation amplitude dose not change the rheological
parameters corresponding to the transition of the maximum growth rate. When the oscillation frequency is small, the
increase of power-law index or dimensionless velocity factor makes the maximum growth rate in the parametric insta-

bility region increase monotonously.
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