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Fig. 1 Principle diagram of test and

control system of experiment
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Factors and levels of orthogonal experiment

Table 1
A PRI AW« g U BPREMOE S B/em U C/m » min™ !

1 0.15 1.0 30
2 0.20 1.5 45
3 0.25 2.0 60
4 0. 30 2.5 75
5 0. 35 3.0 90
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Fig.2 Curves of moisture content of wheat

grain vs. drying time
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Fig.3 Curves of drying rate varying with

moisture content of wheat grain
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Fig. 4 Curves of surface temperature

of wheat grain vs. drying time
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Fig.5 Effect of airflow rate on average drying rate
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Fig- 6 Effect of airflow rate on drying temperature
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Table 2 Effect of microwave drying conditions on quality indicators of dried wheat grain and energy consumption

PRI A/W « g

B TE B/ em U C/m * min~ !

0.15 0.20 0.25 0.30 0.35 1.0 1.5 2.0 2.5 3.0 30 45 60 75 90
W S 94.4 96.3 67.1 56.4 33.1 66.5 84.5 94 91.8 83.2 92.4 932 8.6 77.1 62.3

SDS JUEEf/ mL 38.4 37.9 36.8 33.2 30.1 225 26.5 31 287 25.3 37.5 31.8 25.2 13.2 8.9

2 TR A0 45 b/ % 26.5 26,9 27 27.2 27.3 25.6 26.7 26.8 26.5 27.5 26.5 26,7 26.9 27.2 27.4

1] 5 5L R ¥ 05 O 6/ % 93.2 94 91,7 92,5 91.5 83.7 92.2 951 92.5 87.7 93.2 92,5 91.7 90.4 86.9
Pelshenke ffi/min 54 263 283 373 269 281 358 384 332 282 264 273 285 354 315

I 33.4 34.8 33.3 30.6 3.2 29.5 32,1 33.4 32.1 3.6 34.1 35.2 33.7 33.4 30.2

T gy 11 28.6 28.1 27.3 27.6 27.1 27.7 27.2 28.5 27.0 26.5 28.6 28.3 27.4 27.1 27.3
/% 11 6.5 7.2 7.1 55 5.1 5.8 6.4 7.3 6.8 5.4 6.7 1.5 1.2 6.6 6.0

v 3.5 29.9 32.3 36.3 36.6 37.0 34.3 30.8 34.1 36.5 3.6 29.0 32.7 32.9 34.5

fiEFE/k) + g ! 1.95 2.32 2.46 2.76 3.01 2,36 2.25 2.21 2.63 3.13 2,51 2.32 3.26 4.46 5.86

VE: AL4r T ARRERTT &, 4120 INCLREE &, 410 IR SRtk S, AL5 VAR SR A it .
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Table 3 Analysis of orthogonal experiment

i ¥ Pk i)
B W

A B AXB C AXC BXC A B AXB C AXC  BXC
RS % 63.2 27.5 12. 1 20.9 4,12 4,78 20.87"° 6.76° 2. 41 8. 43" 2.10 2,28
SDS L/ mL 8.3 8.5 3.7 28.6 311 2. 41 6.72° 7.19° 3,12 30.54"°  2.39 2.21
T80 T 5 % k9 1.7 1.9 0.8 0.9 0.6 0.3 2.23 2.79 1.36 1.54 1.21 0.89
Mifi- FLREHOEE%E/% 2.5 1.4 2.1 6.3 2.4 1.7 2.75 1.7 2.12 7.82° 2.51 1.72
Pelshenke {fi/min 19 77 13 90 10 9 3.89 16.51°°  3.31  21.22°° 2.94 2.74
I 4.2 3.9 2.1 5.0 2.8 1.4 4.41 3.21 2,12 6.79° 2.69 1.34
R . | 1.5 2.0 0.8 1.5 1.1 0.7 1.89 2.07 0.86 1.76 1.32 0.67
HE AR /% 111 1.4 1.9 0.8 1.5 0.3 0.4 7.4 13.4°° 3.21 8.32° 2.21 2.89
v 6.7 6.2 3.2 5.5 2.1 2.4 7.43° 5.32 2.34 4.21 1.89 2.12
fEFE/k) - g 1. 06 0. 88 0.16 3.54 0.21 0. 07 7.26 4. 87 1.76  86.51""  2.21 0. 89

VE: AL4r T ARRERTT &, 4120 INCLREE &, 410 IR SRtk S, AL5 VAR SR A it .
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Experimental study on wheat grain microwave drying characteristics
and its effect on the quality of wheat grain

Zhu Dequan', Wang Jixian'™,

Zhu Dewen’,
(1. College of Engineering. Anhui A gricultural University.

Zhou Jiemin',

Shao Lushou', Li Bin'
Hefei 230036, China:

2. Nanjing Research Institute for Agricultural Mechanization, Nanjin 210014, China)

Abstract: In view of existing problems in the hot air drying of wheat grain, experimental study on characteristics

of microwave drying of wheat grain and the influence of microwave drying conditions on the quality of wheat grain

and energy consumption were conducted using home-made microwave drying and testing device by choosing

diffrent power of microwave, thickness of materials and airflow rate. The results show that the constant drying

rate is the main stage of microwave drying of wheat grain, the quality indicators of wheat grain are influenced by

microwave drying conditions obviously, and germination rate and SDS sedimentation volume of wheat grain are

sensitive to the intensity of microwave drying. So the germination rate and the SDS sedimentation volume may be

regarded as main indicators of heat injury and the quality of wheat grain. The drying energy consumption is influ-

enced mainly by the airflow rate of microwave drying.

Key words: wheat grain; microwave drying; drying characteristics; quality



