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Simulation and application of continuous corn drying tower of
dehumidified heat pump
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Abstract Aiming at the problems of large energy consumption and serious pollution of corn drying,a continuous corn
drying system of desiccant heat pump is designed and used in low temperature environment. The results show that.
1) Multi-stage evaporating dehumidification and multi-stage condensation system can recovery the sensible heat and
latent heat of the exhaust gas discharged from the drying tower. Compared with the conventional drying equipment, the
heat pump drying equipment has higher efficiency.and the overall energy-saving is 30% .2) Of the traditional design.
fresh air is heated and directly discharge atmosphere after finished heat exchange with corn which causes energy waste
and the environment pollution by discharging brans with exhausted air. This drying system designed in this study is a
closed-cycle structure which can have energy recovery of the air that discharged from the drying tower, no dust is
released into the atmosphere and its energy-saving is obvious. Because of low drying temperature and uniformity of air

flow, the quality of dried corn is improved obviously.
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1,2, ,5, The first dehumidified evaporator inlet to the fifth dehumidified evaporator inlet,

respectively; 6, The fifth dehumidified evaporator outlet; 7,8, <+, 11, The fifth condenser inlet to the

first condenser inlet, respectively; 12, The first condenser outlet
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Fig. 1

Schematic view of the proposed drying system
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1. The state point of the compressor inlet; 2. The state point of
the compressor outlet in actual compressing cycle; 27, The state point
of the compressor outlet in isentropic compressing process; 3. The
saturation state point of condenser outlet; 4. The sub-cooling state
point of condenser outlet;5. The state point of the evaporator inlet;
6. The state point of the evaporator outlet
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Fig. 2 Pressure-enthalpy diagram of refrigeration in heat pump
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Fig. 3 Simulation results of heat pump system and each stage of the heat exchangers
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Fig. 4 Evaporating temperature (a) ,condensing temperature (b),compressor power (¢) and

heating energy efficiency ratio (d) at each stage of heat pump
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The comparison data between heat pump

drying and coal-fired drying

L

S SR T g2
] Heat pump | .
Variables . Coal drying
drying

HIHR R/ (1/h) 2.3 4.2
The speed of loading corn
TR HEAR B/ (t/h) 1.96 3.59
The speed of unloading corn
Rk &/ (kg/h) 340 610
The dehumidification quantity
R/ (kg/h) — 230
Coal consumption
FEHL /(KW -« h) 93 35
Electricity consumption
TR RA/ /0 23.7 36.9

Drying cost

T B LB 500 6/t #LAE 0.5 08/ (kW « hOiT5 .
Note: The price of coal is 500 RMB/t and the price of electricity
is 0.5 RMB/(kW « h).
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