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Infrared Radiation Drying Characteristics and Mathematical
Model for Carrot Slices

Wang Xiangyou Sun Chuanzhu
(School of Agricultural and Food Engineering, Shandong University of Technology, Zibo 255049, China)

Zhang Haipeng Zhang Lili

Abstract . Infrared radiation drying characteristics of carrot slices were studied by using infrared radiation
drying device. The drying curves of carrot slices were obtained in experiments under different drying
conditions. The results showed that the better drying performance appeared when the drying temperature
was 70°C , the slice thickness was 5 mm and the irradiation distance was 140 mm. The experimental
datum was simulated with different mathematical models. The results also showed that Page model was
fitted to express infrared radiation drying process of carrot slices. Both the Page model and Midilli model

could match with the actual value under the same condition; however, Page model was easier to build and
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calculate.
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Tab.1 Factors and levels of carrot slices tests

VIR R E X, /mm g BB £ X, /mm

KF THERE X, /C

1 65 4 120
2 75 5 140
3 85 6 160
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Fig.2 Dehydration and drying rate curves under

different temperatures
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Dehydration and drying rate curves under

different slice thicknesses
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Fig.4 Dehydration and drying rate curves under

different irradiation distances
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Tab.2 Regression analysis of Page model

AR K K n R? F
1 0. 005 42 1. 108 0.999 36 454.633
X, 2 0.007 22 1. 128 0.994 5580.219
3 0. 005 92 1.268 0.998 8 473.256
1 0. 008 46 1. 142 0.996 6521. 141
X, 2 0. 005 68 1.162 0.998 16 018. 828
3 0. 004 88 1. 147 0.994 6841. 121
1 0. 008 54 1.110 0.995 5774.227
X, 2 0. 008 96 1. 101 0.997 8 824. 052
3 0. 005 68 1. 162 0.998 16 113.010
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