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EXPERIMENTAL STUDY OF THERMAL CONVECTION DURING THE
WATER SOLIDIFICATION PROCESS IN CYLINDER CAVITY
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Abstract The thermal convection in cylindricad cavity during the solidification of water was studied
by PIV with the techninues of refractive index matching and calibration under the condition that
water was cooled at bottom. There was a vortex structure in the main liquid region. During the
solidification process. a new small vortex flow occurred on the corner of cavity bottom and moved
upward gradually. The original direction of vortex was reversed in liquid region at the final stage
of cooling. The water which was close to the sidewalls flowed upward, and in the center region the
water flowed downward. Instability of flow due to complex heat exchange and density variation leads
to strong thermal convection in liquid region during the water solidification process. At the end of

solidification process, intensity of flow decayed and the stable structure was rebuilt. This phenomenon

was explained by Taylor instability analysis.
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