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Abstract

Flow mechanism of contractive and dilative motion is numerically investigated to obtain a
propulsive force in highly viscous fluid, which is the simulation of the propulsion in
micro—organisms. The computing code for the analysis of complicated motions is developed
with cell-centered unstructured grid scheme.

The developed code is validated by the well-known problems of cavity flow and
oscillating wall. The validated code is applied to the contractive and dilative motion in
narrow tube. The computed results are compared with nodal points scheme.

By the present results, it is found that propulsive force can be obtained by the
contractive and dilative motion through simulation with the developed code.
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cavity flow



Fig. 3. Computed results of velocity vector
at Rn=100
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Fig. 4. Comparison of computed u—velocity
at center, Rn=100
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oscillating wall
Fig. 5. Generated grid and coordinate for
an oscillating wall below a viscous fluid
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clase-up view

Fig. 8. Generated grid for the computation
of contractive and dilative motion in narrow
channel

Fig. 9. Computed velocity vector around a
body in narrow channel at Rn=5

Fig. 10. Computed pressure contour around
a body in a narrow channel at Rn=5

Table 1. Computed results of x—directional
forces on body in narrow channel

Conditions Cs Co Ct
Ra=t1 -5.75 2.90 |-2.85

Cell-centered Rn=5 -1.60 | 2.35| 0.75
R«=50 | -0.21|0.93 | 0.72
Rn=1 -7.56 | 4.25 |-3.31
Vertex point Ro=5 | -2.19 | 2.62 |-0.43
Rn=50 | -0.16| 0.83 | 0.67
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Fig. 11. Computed pressure contour by
nodal point method
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