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Abstract

This study investigates the problem of phase change from liquid to solid in the inviscid stagnation
flow. The instantaneous location of the solid-liquid interface is fixed for all times by a coordinate
transformation. Finite difference method is used to obtain the solution of the unsteady problem, and the
growth rate of solid and the transient heat transfer from the surfaces of solid are investigated. The
transient solution is dependent on the three dimensionless parameters, but the final steady state is
determined by only one parameter of temperature ratio/conductivity ratio. It is observed that the
instantaneous heat flux at the surface of solid can be obtained with sufficient accuracy by measuring the

thickness of the solid or vice versa.
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Fig.2 Dimensionless solid thickness with time
for several Stefan numbers with

GR/KR=1 and ap=1": (1) Ste=0.01; (2)
Ste=0.1; (3) Ste=1.
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Fig.3 Dimensionless solid thickness with time
for several values of 68g/Kp with

Ste=01 and az=1 : (1) HR/KR=O.5; @)
0R/KR=1; 3) HR/KR=2.
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Fig4 'Transient heat fluxes at the surface of
solid, X7/ Queus, for several Ste's
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Fig5 Transient heat fluxes at the surface of
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