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Drying characteristics of Chinese wolfberry under different drying
methods and pressure drop characteristics of airflow thick-layer drying
ZHANG Mu-xin' , YIN Shao-wu'** | LIU Chuan-ping'’, TONG Li-ge'* ,WANG Li'’

(1.School of Energy and Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2.Beijing Key Laboratory of Energy Saving and Emission Reduction for Metallurgical Industry,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract ; The drying experiments of Chinese wolfberry were performed at natural drying, oven thin—layer drying and airflow
thick— layer drying conditions. The influences of drying temperature and spraying alkali water on Chinese wolfberry were
studied , the drying rate curves and drying characteristics were obtained.At the same time, the pressure drop in the airflow bed
was simulated to investigate the influence of different factors on the pressure drop during drying process. The results showed
that, the fresh Chinese wolfberry were dried to moisture content below 13% under 26 °C natural drying conditions, it needed
103 h and 350 h for the wolfberry with spraying alkali water and without alkali water, respectively. When the fresh Chinese
wolfberry were dried under oven thin—layer drying conditions, it needed 14,10.5,6.5 h for the wolfberry with spraying alkali
water at 50,60,70 °C ,respectively.The temperature played a decisive role in drying rate of Chinese wolfberry.The drying rate
increased significantly after spraying alkali water, and the surface of wolfberry was bright. The results of airflow thick— layer
drying showed that the air velocity and porosity had significant influence on the pressure, air temperature on the pressure drop
was not significant.In Re small, the Ergun equation predicted pressure drop values agreed well with experimental values. This
simulation method could accurately predicted the pressure drop of airflow thick—layer drying conditions.
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Table 1 ~ Setting table of test parameters in pressure drop test
BiH O ORRE URRE PRYEER L
G ' (C) (m/s) (m) )

1 60 0.6 0.0091 04

2 70 0.6 0.0091 0.5

3 60 0.8 0.0103 0.3

4 50 0.6 0.0091 0.5

5 60 1.0 0.0091 0.4

6 60 1.0 0.0103 0.4
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Fig.1  Air beds filled with porous medium geometric model
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Table 2 Parameters used for simulation

28 Bl
2SR (kgem ™) 1.069
A IEE (k) 330
S5 KB (Pass) 19.95
YIRHEEE (mm) 150
SEE (mes™") 1.91
FLER 0.4
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Table 3 Empirical coefficient A and B values

in the Ergun type equation

286085 Ergun-1 Ergun-2 Ergun-3
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B 1.75 0.6 1.8
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Fig.2 The drying rate curves and drying characteristics
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Fig.3  Drying curves of Chinese wolfberry

under different drying temperature
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Fig.5 Drying curves and drying rate curves of
Chinese wolfberry with and without alkali water at 60 °C
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Fig.6 Drying characteristic curves and drying rate curves of

5 cm thick layer of Chinese wolfberry in airflow bed
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Table 4 Comparison of calculated values and measured values of different calculation methods for pressure drop

I H %% 5 Re SR Ergun-1 Ergun-2 Ergun-3 Eisfeld TR
1 151.8 243 20.8 12.0 224 15.8 24.6
2 169.7 8.0 8.3 4.6 8.9 5.9 8.3
3 184.1 913 93.9 49.1 100 72.9 93.9
4 189.5 8.0 8.6 4.7 9.2 6.1 8.2
5 2332 432 44.4 227 472 324 44.4
6 263.9 40.7 46.0 23.8 48.9 33.4 413
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