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Microwave Heating Structures for Uniform Heating of
Strong Absorbent Materials

WANG Quan, ZHANG Jifang, YANG Xinhui, HUANG Ning,
XUE Mankang, CHEN Hua, FANG Qing
(Faculty of Science » Kunming University of Technology, Kunming 650500, China)

Abstract: Aiming at the problem of microwave heating uniformity, we designed a new curved slot
waveguide heating structure based on the theory of slot array antenna. The results show that the
design improves the electric field uniformity inside the heating cavity through random superposition of
the electric fields radiated by multiple slots. The curved surface structure design makes it easier to
conformally align with the cylindrical heating cavity, while reducing the volume of the entire
microwave heater. After heating the rubber with a thickness of 5 mm for 20 s, the temperature
difference coefficient (COV) reaches 0.56, which is 60% higher than the traditional box type
microwave heating device with the same power density, and the uniformity is better improved.

Keywords: curved waveguide; slot array; Taylor distribution; microwave heating
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Fig.3 Structure of curved slot waveguide heater
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Fig. 4 Effect of slot length (A) and slot spacing (B) on return loss
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Fig. 6 Electric field distribution inside cylindrical resonant cavity
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Fig. 7 Electric field distribution inside box resonant cavity
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Fig. 8 Surface temperature of material after heating for 20 s
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