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Multiphysics coupled simulation to study the
mechanism of convection in microwave heating

DU Zhi-Liao', WU Zhe', GAN Wei-Wei', ZENG Bao-Qing®
(1. College of Physics, University of Electronic Science and Technology of China, Chengdu 610054, China;
2. College of Electronic Science and Engineering (National Exemplary School of Microelectronics) , Chengdu 611731, China)

Abstract;: When a microwave oven heats liquid foods such as water or milk, there is a phenomenon of
longitudinal and transverse temperature inhomogeneity because of the nonuniform of electromagnetic
field distribution. To explore the mechanism for the phenomenon, the multiphysics simulation software
was used to simulate the temperature change when heating a cup of water from bottom by microwave and
conventional electric heaters. By analyzing the effect of the convection on the distribution of electric field
and temperature, it came to conclusion that convection only occurs in the local area owing to nonuniform
of microwave heating, different from the traditional method where it forms a bottom-up convection,
which eventually leads to the temperature delamination.
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Fig. 1 Geometric model of microwave heating
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Fig. 2 Temperature distribution at equal time intervals
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Fig. 3 Result of microwave heating 60 s without consider-
ing convection
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