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Heat Pump Drying Characteristics and Drying Mathematical Model of
Chive Flower Sauce

LIU Yu, LI Bao-guo

(Institute of Food Science and Engineering, University of Shanghai for Science and Technology, Shanghai 20082, China)

ABSTRACT: The work aims to study the heat pump drying characteristics of chive flower sauce, and establish a drying
dynamics model. The chive flower sauce was used as the research object and treated by heat pump drying. Then, the effect
of different air temperature, wind speed, loading amount and material thickness on the drying time and drying rate of
chive flower sauce was studied, and nonlinear regression was carried out to the drying model according to the experi-
mental data. There was no obvious constant speed stage in the heat pump drying process of chive flower sauce. With the
increase of air temperature and wind speed, the drying rate increased and the drying time was shortened, but the color and
odor of the material were greatly affected, resulting in a decrease in the quality of dry materials. Meanwhile, with the in-
crease of the material thickness, the drying rate was significantly reduced and the drying time was prolonged. Under all
experimental conditions, the data predicted by Midilli model fitted well with the experimental data. The drying process of
chive flower sauce is affected by the air temperature, wind speed, loading amount and thickness to varying degrees, and
the Midilli model is the optimal model to describe the law of moisture change during the drying process of chive flower
sauce.
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Fig.1 Schematic diagram of heat pump drying system
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Tab.1 Drying mathematical model
TR 75 TR 42 Bk Ry
1 Page M, = exp(fkt”)
2 Midilli M, = aexp(—kt") + bt
3 Wang and Singh M, = I+at + bt?
F2 EXTBETEHEHFZEAPEGER
Tab.2 Fitting results of drying mathematical model for chive flower sauce
B KGR K fRHE R
859 5% R? RMSE SSE
75 °C (m's™) mm L 2
45 6 5 k=0.171 12, n=1.329 10 099091  0.00075  0.029 24
50 6 5 k=0.194 07, n=1.446 68 099179  0.00081  0.03153
55 6 5 k=0.241 99, n=1.424 95 098791  0.00120  0.040 69
1 55 4 5 k=0.149 36, n=1.51629 099033  0.00100  0.042 77
55 8 5 k=0.282 04, n=1.409 46 098986  0.00104  0.034 32
55 6 10 k=0.107 80, n=1.455 14 099389  0.00061  0.03747
55 6 15 k=0.057 68, n=1.440 41 096023 033492  0.003 72
k=0.158 90, n=0.92175,
45 6 5 099875  0.000 11  0.004 23
a=1.017 25, b=—0.052 84
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b=—0.023 51
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b=—0.026 43
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b=—0.021 31
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b=—0.011 22
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b=—0.016 41
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50 6 5 a=-0.23147, b=0.011 77 099846  0.00015  0.006 01
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55 8 5 a=-0.300 39, b=0.021 27 099791  0.00022  0.007 13
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