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Abstract: Analysed the drying characteristics of white seedless grape
under the conditions of air temperatures(30~45 “C) and air velocity
(0.5~2 m/s),and obtained the available moisture diffusion coeffi-
cient and drying activation energy. Finally, non-linear regression a-
nalysis was used to develop four common agricultural thin layer-
drying models based on the data, and these models were evaluated by
coefficient of determination (R?), root mean squared error (RMSE)
and chisquare value (X?). Results: The available moisture diffusion
coefficient were rising with the growth of air temperature and air ve-
locity. The drying activation energy (E,) is calculated to be
22.95 kJ/mol according to Arrhenius formula. According to the sta-

tistical parameters from four kinds of models, such as determination
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(R?), chisquare value (X?) and root mean squared error (RMSE) ,
the Parabolic model can well predict the moisture change law during
drying process of white seedless grape. The results could provide a
theoretical basis for white seedless grape drying production.

Keywords: hot air drying; white seedless grape; moisture diffusivity;

activation energy; model
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Hot air drying device structure diagram
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Figure 2 Drying rates of white grapes at different hot

air temperatures
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Figure 3 Drying rates of white grapes at different

air velocities
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Figure 4 InMR value of white grapes changes with drying

time in different hot-air temperatures
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drying time in different air velocities
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Table 1 The available moisture diffusion coefficient of

white grapes in different condition

T A LR A R R? Dar/
(X10 m? « s 1)

30 °C,1.0 m/s InMR=—0.233 6:+0.352 2 0.935 0 4.00
35 °C,1.0 m/s InMR=—0.251 5¢+0.331 6 0.939 8 4.31
40 °C,1.0 m/s InMR=—0.296 6:-+0.280 8 0.952 9 5.08
45 °C,1.0 m/s InMR=—0.377 7t+0.328 4 0.963 8 6.47
40 °C,0.5 m/s InMR=—0.271 9¢+0.248 8 0.974 8 4.66
40 C,1.5 m/s InMR=—0.324 2¢t+0.3255 0.942 6 5.56
40 °C,2.0 m/s InMR=-—0.302 0¢+0.231 4 0.957 4 5.18
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Table 2 Hot-air drying model parameters, R*, RMSE and X*values

BRI 4 K BER 5 e WU A1

[EE 2 R? RMSE x?

30 C,1.0 m/s £=0.2336
35 C.1.0 m/s £=0.2515

40 C,1.0 m/s £=0.296

o)

Lewis MR =exp(—Fkt) 45 °C,1.0 m/s £k=0.3777

40 C,0.5 m/s £=0.271

©

40 C,1.5 m/s £=0.324

Do

40 'C,2.0 m/s £=0.302 0

0.925 0 0.532 1 0.279 1
0.929 8 0.543 1 0.210 3
0.952 9 0.549 2 0.154 6
0.923 8 0.556 9 0.054 4
0.974 8 0.532 1 0.185 2
0.882 6 0.549 9 0.128 1

0.927 4 0.558 7 0.199 6

30 C,1.0 m/s £=1.2152,n=—3.214 2 0.952 3 0.225 1 0.051 8
35 °C,1.0m/s £=1.1821,n=—2.537 2 0.959 8 0.210 2 0.049 6
40 'C,1.0 m/s £=1.038 1,n=—1.9231 0.967 1 0.187 5 0.041 8
Page MR =exp(—kt") 45 °C,1.0 m/s £=1.0121,n=1.753 2 0.954 7 0.154 3 0.032 8
40 C,0.5 m/s £=1.0652,2=1.97538 0.963 3 0.199 6 0.052 3
40 'C,1.5 m/s £=1.0053,2=1.516 9 0.927 8 0.166 8 0.039 6
40 °C,2.0 m/s £=1.0004,2=1.398 7 0.953 1 0.154 1 0.025 8

30 C,1.0 m/s a=1.002 9,6=—0.119 0,c=0.003 6 0.997 1 0.011 2 0.000 2

35 C,1.0 m/s a=1.0007,6=—0.126 5,c=0.004 0 0.996 0 0.010 4 0.001 3

40 'C,1.0 m/s a=1.007 9,6=—0.165 3,c=0.007 1 0.995 2 0.032 1 0.003 7

Parabolic MR=a-+bt+ct? 45°C,1.0 m/s a=1.002 8,b=—0.179 6,¢=0.007 3 0.998 8 0.043 6 0.009 7

40 'C,0.5 m/s a=1.012 6,6=—0.158 9,c=0.006 5 0.994 5 0.029 5 0.002 2

40 'C,1.5 m/s a=1.0059,6=—0.170 3,c=0.007 5 0.994 6 0.035 4 0.005 6

40 C,2.0 m/s a=0.998 7,6=—0.176 5,¢=0.008 3 0.994 8 0.041 8 0.008 8

30 C,1.0 m/s £=0.233 6,a=1.422 2 0.935 0 0.069 2 0.008 9
35 C.1.0 m/s £=0.2515.,a=1.393 2 0.939 8 0.098 1 0.005 3
40 C,1.0 m/s £=0.296 6,a=1.324 2 0.952 9 0.132 1 0.004 1
Henderson )
MR=aexp(—Fkt) 45 °C,1.0 m/s £k=0.377 7,a=1.388 8 0.923 8 0.149 8 0.002 8
and Pabis
40 C.0.5 m/s £=0.271 9.a=1.2825 0.974 8 0.115 6 0.005 7
40 C.1.5 m/s £=0.324 2,a=1.384 7 0.882 6 0.148 8 0.003 9
40 C.2.0 m/s £#=0.302 0,a=1.260 3 0.927 4 0.165 1 0.002 5
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Figure 6 Effective diffusivity vs. reciprocal absolute

temperature
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