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Abstract In order to reveal the flow characteristics and evolution law of PCM liquid-bridge phase

transition under microgravity conditions, the evolution process of solid-liquid interface during PCM
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liquid-bridge phase transition under different working conditions was numerically studied based on nu-

merical simulation method. The effects of different height-diameter ratio and temperature difference on

the shape of liquid bridge, the evolution law of solid-liquid interface, phase transition velocity and ther-

mal capillary flow were analyzed. The results show that under the condition of large temperature differ-

ence, the thermal capillary flow is more intense, the phase transition speed of the phase change material

at the outer wall is faster, and the angle between the phase change interface at the outer wall and the

wall is smaller. Under the condition of large aspect ratio, the same effect will be achieved, and more vor-

tex cell structures will be generated, and the thermal capillary convection effect is more obvious. The re-

sults show that strengthening PCM phase transition through fluid interface thermal capillary effect

under microgravity conditions is an effective method.
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