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The effect of fruits and vegetables changes on the temperature

characteristic during microwave heating

ZHANG Ledao' YU Qihui’ DING Xiaohang’

(1. School of Life Science and Technology, Inner Mongolia University of Science and Technology,
Baotou, Inner Mongolia 014010, China; 2. School of Mechanical Engineering, Inner Mongolia
University of Science and Technology, Baotou, Inner Mongolia 014010, China)

Abstract: [Objective] This study aimed to solve coking scorch caused by excessive local temperature often occurs when microwave
heating of fruit and vegetable materials. [Methods] A coupling model of electromagnetic-heat conduction with dielectric properties varying
with temperature was established, and the correctness of the model was verified by experiments. [Results] When the shape is cube, materials
with larger dielectric properties are more likely to form a high temperature accumulation zone far from the center, and when the shape is
sphere, materials with larger dielectric properties are more likely to form a high temperature accumulation zone in the center. If the size is
the same, the temperature uniformity of the material with smaller dielectric properties is higher, and the temperature uniformity is increased
by 43.8% when the dielectric constant is reduced by 24.8%. [Conclusion] The temperature distribution uniformity of the material can be
effectively controlled by adjusting the dielectric characteristics and size of the material.
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Figure 1 Models of fruit and vegetable materials heated

by microwave
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Figure 3 Comparison between experimental results and

simulation results
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Table 2 Dielectric properties of some fruits and vegetables

under the frequency of 2 450 MHz

Ykt WEC AHFEH AR %K
g 25 55.54 15.62 [23]
BN 25 73.80 20.07 [22]
AR 25 57.00 12.00 [20]
ok 25 57.90 15.91 [21]
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5% 25 71.00 16.00 [24]
[ 25 71.56 20.88 [24]
K 25 46.50 18.20 [24]
HHE 25 66.86 18.79 [24]
)N 25 73.55 14.16 [24]
A 25 70.68 16.53 [24]
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Table 3 Dielectric properties of carrots and potatoes
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Figure 4 The effect of dielectric property on temperature

distribution at different material sizes
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Figure 5 The effect of dielectric property on temperature

distribution at different material shapes
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Figure 6 The temperature of seven feature points

0.67 110 mm

05 B 30 mm

= 04r
03

£ 021

Coefficient of variation

0.1+

55.54-15.62j 73.80-20.07j
Pt BRI
The dielectric properties of the material
7 COVEA &4 KA
Figure 7 The varies of COV with the changes of dielectric

properties
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Figure 8 The effect of spherical radius on temperature

distribution
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