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Abstract. The aim of the research is to find the optimum mixing equation for dielectric properties
and verify its prediction accuracy in a radio frequency heating process. By measuring the dielectric
constant of ground black pepper powder, the corresponding dielectric properties of particles were
calculated using CRIME, LLLE and BE equation, respectively. The obtained dielectric properties
were applied in COMSOL Multiphysics simulation for a radio frequency heating process and then
verified by a parallel-plate radio frequency system (27.12 MHz, 12 kW). Results showed that the
dielectric properties obtained by the CRIME equation provided the most reasonable temperature
distribution as compared to the experimental results. The research proves that CRIME equation is a
suitable model for black pepper particle dielectric properties, which may have an industrial
application for heating process prediction of other granular materials.
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K2 EHBBMREHEEE27.12MHz TR BEERBRAFEITEE

Table 2 Dielectric properties of black pepper powder after compression and calculated values of mixing equation at 27.12

4.17+0.22 0.87+0.14
30 4.52+0.13 0.75+0.13
40 4.86+0.15 1.01+0.21
50 5.59+0.20 1.54+0.22
60 6.85+0.17 2.55£0.15
70 9.50+0.14 5.35+0.27
80 13.71£0.15 12.94+0.35
90 20.35+0.21 34.35+0.43

F3 BHMBHMILEATNMESRRY
Table 3 Specific heat capacity and thermal conductivity
of black pepper particles

WA/ () (kg K))

SMEF/(W/(m-K))

20 0.696 0.048
30 0.791 0.049
40 0.890 0.051
50 0.989 0.051
60 1.086 0.052
70 1.191 0.052
80 1.302 0.053
90 1.435 0.053
100 1.551 0.054

x4 BHERPESH
Table 4 Black pepper physical parameters.
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Fig. 3 Temperatures of simulation and experiment center

pointsover time during radio frequency heating
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Fig. 5 Intermediate layer temperature in the experiment and simulation of dielectric mixed equation of black pepper at

1 min of radio frequency heating
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