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Numerical Simulation of Jet Flow on Vibration Wall in Tube

ZHU Zhiwen, WANG Hongguang
(School of Energy and Power Engineering , University of Shanghai for Science and Technology . Shanghai 200093 , China)

Abstract: The jet flow on vibration wall in tube was simulated based on solving the two-
dimensional incomperssible Reynolds averaged Navier-Stokes equation with moving grid and k — ¢
two-equation turbulence model. The influences of amplitude and frequency of wall vibration on the
flow were discussed. The results show that the static pressure on the wall at the jet hole
downstream increases with the increase of the amplitude and frequency. The static pressure reaches
the lowest under the phase angle of 126 °. The average flow rate of the jet flow decreases with the
increase of the amplitude, but increases with the increase of the frequency.and the flow rate
fluctuation increases with the increase of the amplitude and the frequency. High frequency has

more obvious effects on the mainstream.
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Fig.1 Simplified model diagram
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Fig.2 Mesh at jet hole
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Fig.3 Static pressure distribution on line MN at

different frequency
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Tab.1 Vibration boundary conditions of the
vibration area FG
X1 f/Hz h/m
1 100 0.002
I 200 0.002
Il 300 0.002
IV 400 0.002
V 100 0.001
VI 100 0.003
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Fig.4 Total pressure change at point H
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Fig.5 Location of static pressure extraction

point in the model
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Fig.8 Static pressure distribution on line

MN under different phase angle
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Tab.2 Average flow rate through jet E hole in

different examples
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Fig.10 Influence of amplitude on average flow rate
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Fig.12 Flow rate change with phase angle
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Fig.13 Comprehensive comparison in example [

Influence of frequency on average flow rate
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