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Heat Pump Drying Characteristics and Kinetic Modeling of Silkworm Pupa
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(1. School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034, Liaoning, China;
2. Research Institute of Food Science and Engineering Technology, Hezhou University, Hezhou 542899,
Guangxi, China)

Abstract: Heat pump drying rate curve and drying characteristic curve of silkworm pupa were acquired by
analyzing influences of drying temperature and traying density on drying characteristics, the heat pump drying
kinetics model of silkworm pupa was set up. The results indicated that there were three stages of accelerated
drying, constant speed drying and deceleration speed drying in the heat pump drying process of silkworm pupa.
The drying speed was faster and the drying time was shorter of silkworm pupa, under higher the drying
temperature, smaller the traying density. The heat pump drying model of silkworm pupa conformed to the Page
model, it was verified that the experimental value of the model fit well with the predicted value, and could be

used to describe the predicted moisture ratio of silkworm pupa at any time during the heat pump drying process.
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Table 1 Five kinetic models and their expressions
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(4)

e RERL 2 B Atk
1 Page MR=exp(~kt")
2 Wang and Singh MR=1+ar+bi®
3 Newton MR=e™
4 Henderson and Pabis MR=a exp(-kt)
5 Logarithmic MR=a exp(~kt)+c
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Fig.1 Heat pump drying curves of silkworm pupa at different

temperatures
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Fig.2 Heat pump drying rate curves of silkworm pupa at

different temperatures
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Fig.3 Heat pump drying curves of silkworm pupa at different

traying density
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Fig.4 Heat pump drying rate curves of silkworm pupa at

different traying density
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