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Fig.1 Structure of drying test bed
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X Xy X2 X3 Xa Xs
A BURGREE ORI BB WIREKE GIRE
Yty IC /m-s?t fem 1% h
+2 85 1.20 60 28 6
+1 75 1.01 50 25 45
0 65 0.83 40 22 3
-1 55 0.64 30 19 15
-2 45 0.45 20 16 0
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Table2 Parameters of first-order dynamic model

71 Z> E
SCHR[A) 1195 141 84791.3
HR[2] 1195 188 354.4
Hdl 1 0.0601128698 0.0255830241 194.1830973211
Bl 2 0.0601129499 0.0255830463 194.1833319424
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Table3 Comparison between measured and predicted value of
first-order dynamic model

Ve T \ h W te  WE A1 K42

5 /C Imes' Jem /% /h o P P
1 75 1.01 50 25 45 0.87 0.76 0.78
2 75 1.01 50 19 15 0.90 0.78 0.80
3 75 1.01 30 25 15 0.60 0.60 0.62
4 75 1.01 30 19 45 0.61 0.61 0.62
5 75 0.64 50 25 15 0.66 0.66 0.68
6 75 0.64 50 19 45 0.67 0.84 0.86
7 75 0.64 30 25 45 0.73 0.58 0.59
8 75 0.64 30 19 15 0.89 0.57 0.58
9 55 1.01 50 25 15 0.80 0.86 0.88

10 55 1.01 50 19 45 0.94 0.89 0.92

11 55 1.01 30 25 45 0.94 0.76 0.78

12 55 1.01 30 19 15 0.97 0.71 0.72

13 55 0.64 50 25 45 0.90 0.91 0.93

14 55 0.64 50 19 15 0.94 0.95 0.97

15 55 0.64 30 25 15 0.95 0.75 0.76

16 55 0.64 30 19 45 0.96 0.74 0.75

17 85 0.83 40 22 3.0 0.86 0.70 0.72

18 45 0.83 40 22 3.0 0.97 0.96 0.99

19 65 1.20 40 22 3.0 0.88 0.83 0.85

20 65 0.45 40 22 3.0 0.82 0.92 0.94

21 65 0.83 60 22 3.0 0.85 0.96 0.98

22 65 0.83 20 22 3.0 0.71 0.56 0.57

23 65 0.83 40 28 3.0 0.64 0.78 0.80

24 45 0.83 40 16 3.0 0.73 0.74 0.76

25 65 0.83 40 22 6.0 0.80 0.82 0.85

26 65 0.83 40 22 0.0 0.85 0.80 0.83

27 65 0.83 40 22 3.0 0.73 0.88 0.90

28 65 0.83 40 22 3.0 0.88 0.88 0.90

29 65 0.83 40 22 3.0 0.80 0.87 0.89

30 65 0.83 40 22 3.0 0.90 0.88 0.90

31 65 0.83 40 22 3.0 0.86 0.86 0.88

32 65 0.83 40 22 3.0 0.82 0.87 0.89

33 65 0.83 40 22 3.0 0.88 0.82 0.84

34 65 0.83 40 22 3.0 0.89 0.87 0.89

35 65 0.83 40 22 3.0 0.81 0.85 0.87

36 65 0.83 40 22 3.0 0.85 0.84 0.86
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Fig.2 Relationship between observed and predicted value of
first-order dynamic model
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Fig.3 Impact of paddy temperature on germinating rate
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regression eguation
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Fig.5 Effect of air temperature and paddy thickness on
germinating rate
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Fig.6 Effect of air temperature and paddy original moisture
content on germinating rate
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Fig.7 Effect of paddy original moisture content
and tempering time on germinating rate
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Table4 Comparison of predicted value errors with two models
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Development of germinating rate model and influencing parametersfor

paddy ricedrying in a deep fixed-bed

Wang Danyang’, Li Chenghua®*,

Zhang Benhua!, Ma Jian', Jin Hongliang®

(1. Engineering College of Shenyang Agricultural University, Shenyang 110161, China;
2. School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110168, China)

Abstract: To improve the quality of dried rice seed and solve the application limitation in existing models for predicting
germinating rate of dried paddy, we conducted experiments of paddy drying in a deep fixed-bed by using a quadratic
orthogonal rotating design. First order dynamic model for predicting germinating rate of paddy dried in deep fixed-bed was
developed and verified, model parameters were optimized: undetermined constants of Z;=0.06011 and Z,=0.02558, activation
energy of germ protein denaturation E=194.18333. Model examination showed that higher prediction accuracy was achieved
with error square sum 0.48358. A regression model describing relations between experiment factor and germinating rate was
developed, and impact of experiment factors on germinating rate was analyzed. The order of the factor was clarified though
calculation of contribution rate. The two types of model were compared and the parameters for paddy drying were optimized
by frequency analytical method. An optimum range of the parameters for germinating rate higher than 90% was given with
95% probability. The results provide useful references for parameter design of drying equipment and drying procedure of rice
seed in practice.
Key words: drying models, regression analysis, paddy rice, germinating rate, deep fixed-bed



