Three-dimensional numerical simulation of Marangoni convection
in liquid bridge with a high Prandtl number

C03-1

2641, Email:ar599625@rs.noda.sut.acjp
2641, Email:kawva@rs.noda.sut.acjp

Ken-ichi shida, Dept. of Mech. Eng., Science University of Tokyo, Y masaki 2641, Noda-shi, Chiba-ken 278-8510, Japan
Hiroshi Kawamura, Dept. of Mech. Eng., Science University of Tokyo, Y masaki 2641, Noda-shi, Chibarken, 278-8510, Japan
Shin-ichi Y oda, Space Utilization Ressarch Program, NASDA

The three dimensional simulation of the thermocapillary flow in aliquid bridge of a high Prandtl number (Pr=28)
with the deformed free surface under the normal gravity is performed by the finite difference method. The influence
of the temperature-dependent viscosity on the transition from symmetric to three-dimensiona flow is investigated.
The effect of the variable viscosity upon the critical Ma number is rather small. The oscillatory behavior of the
velocity and temperature fieldsis visuaized and their relations are discussed.
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Fig.1 Computational domain and mesh
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Fig.2 Distribution of velocity and temperature fields
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Fig. 4 Time profiles of temperature (red), axial (blue)
and azimuthal (black) velocity on the free surface al

mid-height (Fig.6 cross) during one cycle (t 0=160)

1.2 T T T T i T j T
—— variable viscosity
1L T constant viscosity 4
* 1
>
0.9
0.8 1 | 1 | 1 1 L 1 L
cotd 20 02 04 06 08 1 Hot

Fig.5 Viscosity ratio on the free surface
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Fig. 6 Temperature distribution over the free surface
during one cycle (T =one period)
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Fig.7 Distribution of temperature and velocity fields
in the oscillatory flow
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Fig.8 Distribution of temperature (red) and axial

velocity (black) inside the liquid bridge at mid-height
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Fig. 9 Distribution of temperature and velocity fields

inside the liquid bridge at four times during one cycle
(t =one cycle), (a) horizontal section at z=0.9, (b)

inside
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