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Analysis on drying box exergy and variable air velocity drying of autumn rice
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Abstract: In order to solve the problem of temperature rise in heat
pump drying rice in autumn. Two drying test scheme were been set,
for the low temperature constant rate drying and variable wind speed
drying. Both the total energy consumption and exergy analysis were
been taken comparison of the drying process of rice. Experimental re-
sults show that the drying rate increases with wind speed and tem-
perature go up in constant speed drying process. However, both the
exergy efficiency and total energy consumption decrease with the in-
crease of the wind speed. The total energy consumption of the
variable wind speed drying is lower than that of the big constant wind
speed experience groups. And the drying time is shorter than the
small constant wind speed groups under the same temperature condi-
tion. The optimal parameters are obtained by experiment is that the
first 7 hours the wind speed is 0.7 m/s, then 0.4 m/s. When the
temperature is 45 °C, the exergy efficiency is 44.05% and the tem-

perature in 55 ‘C is 57.49%. It has a certain guiding significance for
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rice drying in southern china.
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Figure 1  Experiment device of rice heat pump drying
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Figure 2 Structure diagram drying box
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Figure 3 Constant air drying rate curves of heat
pump at 45 C
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Figure 4 Variable drying curves air of heat pump at 45 C
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Figure 5 Constant air drying rate curves of
heat pump at 55 C
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Figure 6 Variable drying curves air of heat pump at 55 ‘C
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Table 1  The heat pump drying rate of rice at constant
wind speed and temperature (%/h)
it g/ INRGEE/ (mee 571 KRGH/(m» s
C 0.30 0.40 0.50 0.60 0.70 0.80
45 0.31 0.62 0.81 0.99 1.18 1.38

55 0.45 0.74 1.19 1.12 1.25 1.69
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Table 2 Analysis of constant wind speed and temperature

of rice heat pump drying rate variance

Z 57 Ji#% B BWHE FME PHE FIKME
W 1.10E—05 1 1.09E—05 13.962 0.0135 6.608
K 1.638 8E—04 5  3.27E—05 41.760 0.000 4  5.050
% 3.924E—06 5  7.84E—07
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Table 3 Detection of rice burst waist of heat pump drying %
B2/ EXGHCTH/(m e s™1) N T4/ (m o« s™1)
C 0.3 0.4 0.5 0.6 0.7 0.6+0.3 0.740.4 0.84+0.5
45 0.67 1.00 0.00 2.00 0.00 0.67 0.00 1.33
55 1.33 2.00 3.00 2.33 0.67 1.33 1.00 3.00
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Figure 9 Energy consumption curves of heat pump
drying riceat 45 C
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Figure 10 Energy consumption curves of heat pump

drying rice at 55 C
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Figure 11 The energy consumption curves of variable

speed of heat pump drying rice at 45 C
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Figure 12 The energy consumption curves of variable

speed of heat pump drying rice at 55 C
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