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ABSTRACT

This study investigates the problem of phase change from liquid to solid in the inviscid
stagnation flow. The solution of dimensionless governing equations is determined by the three
dimensionless parameters of (temperature ratio/conductivity ratio), Stefan number, and diffusi-
vity ratio. The solution at the initial stage of freezing is obtained by expanding it in powers
of time, and the final equilibrium state is determined from the steady-state governing equa-
tions. The equilibrium state is dependent on (temperature ratio/conductivity ratio), but is inde-
pendent of Stefan number and diffusivity ratio. The effect of fluid flow on the pure conduc-
tion problem can be clearly seen from the solution of the Initial stage and the final
equilibrium state, and the characteristics of the solidification process for all the dimensionless
parameters are elucidated.
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