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Numerical Simulation on Temperature Field of Calcium
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Abstract: For the slow cooling rate of calcium carbide a heat transfer model of calcium carbide is built
based on fluid-solid heat transfer theory and ANSYS numerical simulation. The heat transfer process of
calcium carbide under different cooling conditions is studied from the solidification in pot to the forced
convection cooling or coupled cooling by natural convection and radiation and the temperature variation
trend of calcium carbide is obtained. According to the field experiment in a calcium carbide factory in
northwestern China the trend of calcium carbide temperature variation is validated in the ANSYS simula—
tion. With this validated model the optimum cooling time can be determined by the numerical calculation.

That is after 8.6 hours of cooling time in traditional mode the calcium carbide is delivered to the wind-
cooling device. And then with 2. 85 m/s of the average wind velocity on the calcium carbide surface of

and 15. 23 hours of wind cooling the calcium carbide can meet the requirement of crush. The cooling time
is saved by 12. 17 hours with this optimum condition compared to the traditional method. Furthermore the
cooling rate of calcium carbide under different wind speeds is also analyzed by this model. The results

show that the cooling rate of calcium carbide accelerates with wind speed. When the cooling wind speed is
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10.5m/s the entire cooling time of calcium carbide is 21.02 h.
Key words: calcium carbide numerical simulation area grid temperature field
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Tab. 1 Thermal conductivity variation with temperature

/K /W (me*K) !
298 19
773 21.5
1273 5
1773 8.9
2273 12.9
2

Tab. 2 Other main parameters of calcium carbide

/kg e m™3 /K /kJ * kg

2220 2273 503.63
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