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Abstract: In order to resolve the problem that the microwave input power determined by experience is easy to waste energy
and difficult to control quality during the drying process, this article proposes a method of adjusting microwave input power
according to the actual absorption of microwave energy by the material. The purpose of the method is to improve the drying
efficiency and the quality of the dried products and to reduce energy consumption as well. The correlation model of dielectric
properties of soybean with moisture content and temperature was established, and coupled with the electromagnetic field
model and heat and mass transfer model to simulate microwave drying of soybean at 0.5 W/g, 0.6 W/g and 0.8 W/g. The
simulation results show that the root mean square error of temperature was 2.14 'C,1.72 C and 2.15 ‘C, respectively, and
the root mean square error of moisture content was 0.69% ,0.63% and 0.56% , respectively. The model proves reliable. The
input microwave power was adjusted by the absorbed microwave energy of soybean at 0.5 W/g. After the adjustment, the
drying time was shortened by 40 min. The final temperature of the soybeans was reduced by 4.4 “C. The cracking ratio was
reduced to 9% . The drying energy consumption reduced by 33.497 klJ/g.
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Fig.1 Experimental device for microwave drying soybean
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Fig. 2 3D model of microwave drying soybean
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Tab. 1 Physical parameters of soybean
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Fig.3 Effect of temperature and moisture content on
dielectric constant and dielectric loss factor
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Fig.4 Comparison of simulated and experimental values of moisture content and temperature at different power densities
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Tab.2 Regulation scheme of microwave drying soybean
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Tab.3 Cracking ratio and energy consumption of soybean
before and after regulation
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