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Study on characteristics and dynamics of thin-layer
hot air drying of water-oat

ZHU Ai-shi, CHEN Zhen-yu, CHENG Zhong
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China)

Abstract: The thin-layer hot-air drying experiments of water-oat were carried out to know
the drying characteristics of water-oat and the effects of temperature, flow rate of hot air,
thickness and quantity on the drying were investigated. The drying curve equations were fitted,
the dynamics parameter, such as convective heat-transfer coefficient ¢ and quality transmission
coefficient %y, were related with flow rate of hot air. The result shows that the wind
temperature, wind speed and thickness have more influence on drying, but 70 °C ,0. 733 m/s and
2 mm are suitable. The drying equation accords with the Page model. As the wind speed rises,
a and ky are increased, the relation are o = 91. 46u” ™% and ky = 79. 244" "', o and ky have
nothing to do with the air temperature.
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Fig.1 Drying curves of different temperatures Fig.2 Rate curves of different temperatures
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Fig.3 Drying curves of different wind speeds Fig. 4 Rate curves of different wind speeds
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Table 1 Drying equations coefficient of different Table 2 Drying equations coefficient of different
temperatures at 0. 733 m/s wind speeds at 70 °C
W ¢/ C n K Xx10* K u/(m s s ') n KX10*
55 1.307 0 1.632 0.423 1.344 9 0.529
60 1.335 8 1.019 0.598 1.2850 1.353
65 1.255 6 1.531 0.733 1.297 3 1. 329
70 1.280 4 1.128 0. 846 1.275 0 1. 820
75 1.209 4 1. 560 1.037 1.240 0 2.537
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Table 3 Convective heat-transfer coefficient ¢ of different wind speeds

w/(m=s ") t/°C t./C N./[g+(m®«s) '] ro/(kJ « kg ") a/[We (m?+« K) ']
0.423 70.0 45.0 0.465 3 2 389.4 44. 47
0.598 70.0 45.0 0.695 6 2 389.4 66. 48
0.733 70.0 45.1 0.757 1 2 389.2 72.65
0. 846 70.0 45.1 0.843 0 2 389.2 80. 89
1.037 70.0 45.2 0.936 1 2 389.0 90.18
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Table 4 Convective heat-transfer coefficient ¢ of different temperatures

t/C t./C N, /[g+ (m* +s) '] ro/ (k] « kg™ a/[W e (m? « K) ']
55.0 37.5 0.523 6 2 406. 8 72.01
60. 0 40. 2 0.589 1 2 401.0 71. 44
65.0 43.3 0.662 6 2 393.3 73.08
70.0 45.5 0.751 4 2 388.3 73.25
75.0 48.2 0.829 9 2 382.5 73.78
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Table 5 The mass transfer coefficient £y of different wind speed

w/(me+s ') H,/(kg e« kg™ H/(kg+kg ') N.,/[g* (m®+s) '] ku/lge (m?+se+ AH) ']
0.423 0. 065 0.053 0.465 3 38.78
0.598 0. 065 0.053 0.695 6 57.97
0.733 0.065 0.053 0.757 1 63.09
0. 846 0.065 0.053 0.843 0 70. 25
1.037 0.065 0.053 0.936 1 78.01
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Table 6 The mass transfer coefficient by of different temperature

t/C H./(kg+ kgD H/(kg+kg ') N./[g+ (m®+s) '] kp/[ge+ (m® « s« AH) ']
55.0 0.042 0.034 0 0.523 6 61.60
60. 0 0. 049 0.039 5 0.589 1 62.01
65.0 0. 059 0.048 0 0.662 6 63.10
70.0 0. 066 0.054 0 0.751 4 62.62
75.0 0.078 0.064 5 0.829 9 61.47
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