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Influence of dual port rotation on microwave heating uniformity
and mutual coupling
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Abstract: Compared to conventional heat conduction heating, microwave heating has the effect of
internal and external heating and has been widely used in various fields such as industry and agriculture.
Nevertheless, the problems of low heating efficiency and low heating uniformity in industrial applications
are still widespread. A heating method based on dual-port non-synchronous rotating structure is proposed
to reduce the mutual coupling between ports, and a microwave heating model of dual-port rotating structure
is established based on COMSOL multiphysics. This paper analyzes the effect of the rotation speed between
the two microwave source ports on the mutual coupling and heating uniformity between the ports, realizes
the low mutual coupling and high uniformity heating between the ports, and greatly improves the efficiency
of microwave heating.
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Tablel Material properties and parameters

property potato polyethylene air source
relative permittivity 5717 2.3 1
relative permeability 1 1 1
conductivity/(S-m™) 0 0 0 ref.[9]
heat conductivity coefficient/(W-m K™ 0.648 - -
density/(kg'm™) 1050 - -
heat capacity at constant pressure/(J-kg”!-K™") 3 640 — —
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Fig.3 Experimental and simulated heating of the upper surface of the potato block
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Fig.5 Comparison of transmission parameters of asynchronous rotation and synchronous rotation at different speeds
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Table2 Comparison of average temperature lift and COV of asynchronous structure, synchronous structure and static structure
heating the potato chip at different times of speed

d asynchronous rotation synchronous rotation static heating
spee

AT/ cov AT/C Ccov AT/C Ccov
1.2x 3.67 0.533 54 2.1 0.491 54 2.35 0.56173
1.5x 1.89 0.595 89 0.69 0.472 81 1.17 0.631 43
1.8x 5.52 0.489 07 3.06 0.439 15 3.52 0.518 45
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Fig.6 Temperature profiles of simulation results at different rotation speeds
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