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A Simulation Study on Influence of Heating Mode on Temperature Field
and Flow Field During Vacuum Distillation of Beryllium Metal
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Abstract; To obtain key parameters such as evaporation surface velocity, evaporation surface temperature and flow
conditions of liquid metal beryllium during high-temperature vacuum distillation, and then to optimize the temperature
field, flow field and equipment accordingly, Ansys Fluent was used to simulate the distributions of temperature and flow
fields of liquid metal beryllium in distillation at completion rate of 5% , 20% , 40% , 60% , 80% and 95% , respectively.
Four heating modes, including constant-temperature bottom heating, constant-temperature side heating,
constant-temperature side-and-bottom heating and constant-power side-and-bottom heating, were compared with each
other for investigating advantages and disadvantages. The results show that, compared with constant-temperature bottom
heating or constant-temperature side heating, the constant-temperature side-and-bottom heating mode can effectively
mitigate severe drop in the overall average temperature in the late distillation stage, which is conducive to reducing
energy consumption and maintaining a stable temperature field, and also brings overall uniformity in heating. Based on a
comparison, it is found that constant-temperature heating mode is better than constant-power heating in terms of average
temperature and temperature uniformity.
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Table 1  Height of liquid metal Be corresponding
to distillation completion progress
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Table 2 Densities and specific heat capacities of

liquid metal Be and solid metal W
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Fig.2 Temperature field of liquid metal Be in crucible
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Fig.3  Variation of average temperature with distillation

completion progress by four heating modes
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Fig.4 Variation of temperature uniformity with distillation
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Fig.5 Velocity vector field of liquid metal Be in crucible
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