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Parabolic Flight Experiment on

Observation of Marangoni Convection and Its Control
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ABSTRACT

At the second launch of sounding rocket experiment TR-1A(1992), "Observation
of Marangoni Convection and Its Control” wll be performed with Fluid Dynamics
Technology Experiment Apparatus.

In order to develop the experimental technique and to determine the critical
experimental conditions for the TR-IA experiment, the preliminary parabolic
flight experiments were carried out in May 1991. During the microgravity
conditions on the MU-300 jet plane, Marangoni convection in a liquid bridge was
observed. Silicone oil (KF-56:15¢st) was used as a test liquid. The technique
of making liquid bridge was developed. The most suitable concentration of
aluminum particles to observe the velocity field, and the concentration of
liquid crystals to observe the temperature field were determined.

The results of this preliminary study are very valuable for the TR-1IA

experiment.
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Fig.l Schematic diagram of
liquid bridge formation

EH1 MEREREE

FR

Photo.l Experimental apparatus
for parabolic flight
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Fig. 2 Diagram for parabolic flight experiment
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Table 1 Tracer concentration

EEBH TV I YK Wt %) R R S (vt %)

S50um  30um W40
91.5.22 0.2 0.1 1.5
91.5.23 0.1 - 0.75
91.5.24 0.2 - 0.75
91.5.27 0.2 0.1 0.75
91.5.28 0.2 - 0.75
91.5.29 0.1 - 0.75
91.5.30 0.1 - 0.75

F£2 vUarAt4 v(KP-56)1E
Table 2 Physical properties of silicone oil (KF-56)

BE P [g/em®] 0.99

FLEE 7 [g/cm/s] 0.097-0. 145"

ik 4 v [em?/s] 0.098-0.146"

REERND 90 ,/9T| [g/s?/°C] 0.07342

i B {7 v

BN a [em®/s) 0.000855
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Fig.3 Experimental processes for parabolic flight experiment
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Fig 4 Observation of Marangoni convection
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Fig.5 Relationship between Reynolds number based on

the interfacial velocity and Marangoni number
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1)0kano, Y., A.Hatano and A.Hirata: Natural and Marangoni Convections in a
Floating Zone, J.Chem.Eng.Japan, 22[4], 385-389(1989).
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