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A theoretical analysis on the viscous plane stagnation-flow
solidification problem
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Abstract

The viscous plane stagnation-flow solidification problem is theoretically investigated.

An analytic solution at the beginning of solidification is obtained by expanding the
temperature and thickness of solidified layer in powers of time. An exact expression
for the steady-state thickness of solidified layer is also obtained. The fluid flow toward
the cold substrate inhibits the solidification process. As Stefan number becomes larger,
or Prandtl number becomes smaller, the solidification is more strongly inhibited by the
fluid flow. The transient heat flux at the liquid side of solid-liquid interface is increased, -
as Stefan number or Prandtl number is increased.
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