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Numerical Analysis of the Flow in a Peristaltic Channel
with Phase Shift

student: Kai Hung Cheng advisor:Dr.Yeng-Yung Tsui

Department of Mechanical Engineering
National chiao Tung University

ABSTRACT

In this study, the two-dimensional peristaltic channel flow is solved by
using the unstructured moving grid and the Finite Volume method. We then
investigate the influence on the mean flow rate caused by the peristaltic waves in the
upper/lower wallunder different phase shift, Reynolds number, wave number,
amplitude ratio and backpressure.Furthermore, when comparing the numerical
results with the theory result of the lubrication model, we know their difference is
very few when with smaller wave numbers. Based on the numerical results, we
found that the average flow rate will decrease when the phase shift increasing, while
the mean flow is maximized when the phase shift is at zero.Under the condition of
adverse pressure and positive pressure, we can get the conclusion from the
calculated results that the output of mean flow rate can be enhanced by increasing
the amplitude ratio and the wave number. Furthermore, the Reynold number has
little effect on mean flow rate under the low wave number and zero back pressure
condition, but the mean flow rate will increase in line with Reynold number under
high wave number condition.When fixing the backpressure and the amplitude ratio,
the wave number has liner-increasing relation with the mean flow rate.Based on the
numerical result, we further know that the mean flow rate has linear- decreasing
relation with backpressure: mean flow rate will decrease when the backpressure
increasing.Finally, by using streamline chart as well as pathline and velocity profile,
we can observe the transient flow and particle motion in the channel and get a

clearer picture of how fluid moves in the peristaltic channel.
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PR 10x100 20x200 40x400
Re=1 0.01 0.003 0.001
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Re=20 5. 28 leZb 0.38

Re=100 20958 6. 70 1.48
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FE o 23 25 21 29 30
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SR x 1 0F==eFoal M 0L~ x O 1 0 Vs 0
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W
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Il

T 21 23 25 27 29 30
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