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Study on the influence of metal boundary movement on the

heating of microwave multimode cavity
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Abstract: As a new and efficient heating method, microwave heating has a great advantage in chemical
catalysis and material processing. However, the non-uniformity of microwave heating has limited its ap-
plication in the chemical industry. A multi-mode microwave cavity with a moving metal wall is designed
in this paper. In the heating process, the electric field distribution of the cavity is constantly changing by
moving the metal wall of the cavity, thereby achieving the purpose of improving the heating uniformity.
In the simulation, by using the moving mesh method, the simulation of the whole heating process can be
realized by a continuous algorithm. The accuracy of the algorithm is verified by comparing with the elec-
tric field distribution of the cavity and reflection coefficient of the port with that of the discrete position.
By comparing the temperature coefficient of variation (COV) of the heated material, it can be considered
that the heating uniformity of the microwave multimode cavity with a moving metal wall is increased by
18%~38% compared to that of the fixed size multimode cavity. Meanwhile, we analyzed the effect of
different metal wall movement modes on the heating effect, and concluded that one can choose the metal

wall movement mode according to the properties of the material and other requirements.
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Fig. 2 (a) an undeformed grid, in which the space
frame coordinates (x, y) and the material
frame coordinates (X, Y) are consistent.
(b) After the deformation of the mesh is
defined, the frame of the material changes
with the actual deformation, while the

space frame remains unchanged.
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Fig.3 Schematic diagram of mesh deformation
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Fig.4 The relationship between the mesh size of
the dynamic region and the corresponding
normalized power absorption rate of the
potato
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Fig. 5 The electric field distribution of the potato surface in =& plane at heating time of 0 s, 2.5 s,

and 5 s: (a) Calculated from discrete locations; (b) Calculated by the proposed method.
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Fig. 7 Electric field distribution of the central horizontal section in the cavity at heating time of 0 s, 1 s,

2s,3s,4s,and5 s (Unit; V/m)
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Fig. 8 Dissipation power distribution of potato at heating time of 0 s, 1 s, 2 s, 3 s, 4 s, and5 s
(Unit; W/m*)
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Fig. 9 COV of the potato temperature rise after

heating for 5 s with fixed cavity size or

moving metal wall
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of the potato after heating for 5 s with fixed cavity size or moving metal wall
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