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In this study, one-dimensional Stefan problem with air-gap resistance in the rectangular mold is

considered and the thermal characteristics are examined by using the enthalpy-based simple implicit

finite-difference scheme. The enthalpy and temperature are nondimensionalized to obtain general

solutions. The temperature distribution and the locations of solidus and liquidus line are obtained

and the effects of major parameters on the thermal characteristics are investigated.
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Table 1 Comparison of time required for the freezing depth.(h.=10X10)
) &

. analytic solution | uniform grid non uniform grid Error Calculated Result
time(h)

20 0.155 0.162 0.155 139 0.180
30 0.189 0.192 0.189 133 0218
51 0247 0246 0251 08 0.249

Table 2 Comparison of time required for the freezing depth.(h.=20X10°)

. HlE analytic solution | uniform grid non uniform grid Error Calculated Resuit
time(h)

20 0.155 0.162 0.155 88 0.170

30 0.189 0.192 0.189 50 0.199

51 0247 0246 0251 04 0248
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