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Study on microwave drying based on temperature and power control
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Abstract: Based on a microwave drying system, automatically and
continuously regulating microwave power and temperature control, a
drying model composed of three different temperature and power
controls was used to investigate the potato chips. After analyzing the
drying quality and energy consumption of the three drying models, a
good microwave drying process for potato chips was found. The re-
search showed that the microwave drying without temperature
control was easy to overheat in the last drying stage and made the
product burnt. However, the optimal temperature control effect and
product quality could be obtained by combining the variable
microwave power with the feedback temperature control based on the
scheduled power distribution. Moreover, in the microwave drying
process, taking the temperature control scheme of variable power
could save about 35% energy consumption than fixed microwave
power.
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Figure 1 Microwave drying system
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Figure 2 Temperature variation curves of samples with dif-

ferent microwave power levels (n=28)
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Figure 3 Sample’s internal temperature change under fixed

power with temperature feedback control (n=28)
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Table 1 Temperature control deviation of different

drying schemes (n=3)
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55 2.36 2.02 1.26
Jr% 3¢ 65 2.67 2.18 1.63
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55 3.12 2.33 2.06
Iy 3b 65 2.67 1.95 1.99
75 1.66 1.45 1.19
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Table 2 Color indexes of different drying scheme

products (n=3)

THTIT % L~ a’ b* AE
160 W 54.83 3.92 34.28 53.97

VER! 240 W 48.29 4.54 35.74 55.56
320 W 46.37 6.33 38.52 56.31

55 C 59.62 1.73 32.15 45.21

T2 65 C 55.67 1.89 35.36 49.63
75 C 53.65 2.65 34.56 50.23

55 C 61.21 0.65 33.25 42.15

VE X5 65 C 58.52 1.19 34.56 45.52
75 C 56.21 1.69 35.47 46.58

55 C 60.23 0.88 35.21 41.63

I 3b 65 C 59.32 1.06 35.33 45.86
75 C 57.36 1.11 32.65 45.33
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Table 3 Quality assessment and energy consumption index
of different drying scheme products (n=3)
. N
K [EES REFE
TR BE T
- R P/% E/K]
160 W 2.05 26.5 541.44 5.9140.55
FE1 240 W 1.68 28.7 560.16 5.6610.88
320 W 1.54 31.2 285.87 4.584+1.06
55°C  1.87 145 110438 7.33+0.74
jE2  65°C 2.52 16.9 129716  8.1140.51
75 °C 2.71 18.6 1032.27 7.85+0.46
55 °C 1.78 16.4 745.68 8.21+0.66
JEE 3 65°C 2.04 16.8 833.54 8.5240.59
75 °C 2.10 19.6 646.87 8.5640.62
55°C 183 142 71254 8.6940.68
Fr 3 65 °C 1.95 16.5 798.52 8.95+0.57
75 C 2.13 21.2 668.19 8.4140.45
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