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Model and mass transfer performance of thin-layer hot air

convection drying of sweet potato slices

ZHU Ai-shi, JIANG Fei-yan
(School of Biological and Chemical Engineering. Zhejiang University of
Science and Technology, Hangzhou 310023, China)

Abstract: In order to investigate the transfer characteristics of the sweet potato drying process, a
laboratory convective hot air dryer was applied to study the influence of drying temperature on the
drying process. The experimental data of moisture ratio of sweet potato slices were used to fit the
mathematical models, and the effective diffusion coefficients under different drying temperatures were
calculated as well as the relative relations between the diffusion coefficient and drying temperature. The
results show that the drying temperature influences the drying process significantly. Among several
familiar numerical moisture ratio models, Logarithmic model of moisture ratio is found to be the most
satisfactory one for the description of the kinetics of the hot air drying sweet potato slices process. It is
also found that, when the thickness of sweet potato slice is 2 mm, with the increase of temperature from
60 °C to 80 ‘C, the water effective diffusion coefficient varies from 2. 961 6 X10™""m* /s to 4. 693 910~
m’/s, which fits the Arrhenius equation, and the activation energy is 23. 29 kJ/mol.
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Fig. 1 Relation of MR and ¢ at different temperatures Fig.2 Rate of drying curves at different temperatures
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Table 2 Fitting models and evaluation indexes at different drying temperatures

B g /°C 1L 2l R? r S?
60 MR = exp(—0.000 669 30) 0.981 2 0.990 2 0.001 222
65 MR = exp(—0.000 739 81) 0.976 9 0.989 4 0.001 297
1 70 MR = exp(—0.000 859 91) 0.965 1 0.983 2 0.002 122
75 MR = exp(—0.000 934 42) 0.961 7 0.980 0 0.002 701
80 MR = exp(—0.001 032 82) 0.966 0 0.983 2 0.002 209
60 MR = 1.092 5 exp(— 0. 000 730 42) 0.990 9 0.992 3 0. 000 963
65 MR = 1.096 4 exp(— 0.000 811 21) 0.987 6 0.991 2 0.001 084
2 70 MR = 1.117 0 exp(— 0. 000 964 52) 0.981 4 0.986 1 0.001 755
75 MR = 1.141 1 exp(— 0. 001 059 62) 0.981 0 0.983 4 0.002 499
80 MR = 1.122 7 exp(— 0. 001 157 02) 0.982 1 0.985 5 0.001 909
60 MR = 1.726 6exp(— 0.000 281 3t) —0.742 4 0.996 2 0.998 5 0. 000 184
65 MR = 1.721 6exp(— 0. 000 318 62) —0.730 7 0.998 9 0.999 6 0.000 055
3 70 MR = 1.769 Sexp(—0.000 382 1#) —0.753 0 0.999 2 0.993 5 0. 000 062
75 MR = 1. 820 9exp(— 0. 000 386 8) — 0.806 7 0.998 5 0.999 3 0. 000 099
80 MR = 4.589 4exp(—0.000 150 62) —0.873 6 0.999 0 0.999 6 0. 000 059
60 MR = exp[— 0. 000 250 0z""%%] 0.997 3 0.998 8 0. 000 162
65 MR = exp[— 0.000 275 9¢"1%%] 0.997 1 0.998 6 0. 000 183
1 70 MR = exp[— 0. 000 274 2¢'°° ] 0.992 3 0.997 2 0.000 374
75 MR = exp[— 0.000 259 81" ] 0.990 1 0.997 3 0. 000 378
80 MR = exp[— 0.000 245 87 0.996 1 0.998 7 0. 000 186
60 MR = 0. 948 8exp[— 0. 000 023 87¢-*%%] 0.987 7 0.997 9 0. 000 269
65 MR = 0.971 5exp[— 0.000 101 02¢-29%] 0.998 2 0.999 6 0.000 051
5 70 MR = 0. 972 6exp[— 0. 000 031 05¢"'7° ] 0.990 5 0.998 2 0. 000 235
75 MR = 0. 978 9exp[— 0. 000 065 47¢-37%%] 0.999 6 0.999 8 0. 000 031
80 MR = 0. 954 8exp[— 0. 000 031 74¢"*7° ] 0.992 0 0.998 9 0. 000 153
60 MR = 1—0.000 512 0z+46.694 X 107* #* 0.999 1 0.995 9 0.000 527
65 MR = 1—0.000 564 8¢+ 8.068 X 10°* ¢* 0.999 7 0.998 9 0. 000 137
6 70 MR = 1—0.000 652 44 1.058 X 107" #* 0.998 2 0.990 5 0.001 214
75 MR = 1—0.000 689 7¢t41.155 X 107" ¢* 0.997 8 0.994 7 0. 000 72
80 MR = 1—0.000 763 8¢+ 1.387 X 1077 ¢ 0.999 1 0.997 7 0. 000 312
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