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Application analysis of low temperature heat pump heating during
heat pump drying
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Abstract: Pointing at the unfavorable conditions and improving the reliability of the drying system, a coupled
application scheme of low-temperature heat pump(LTHP) and dry heat pump(DHP) is proposed, according to the
principle of two stage compression refrigeration cycle. By using the exergy analysis model, the exergy loss of the
heat, the mass diffusion of the drying medium and the dehumidification process were analyzed respectively to the
drying system. With the LTHP at 20, 22, 24, 26, 28, 30°C and closed, the experiment tests and calculates the exhaust
temperature and energy consumption of the compressor of DHP, coefficient of performance and the thermodynamic
perfect degrees. The drying time and energy consumption of the system were measured when the water content of
wood was decreased by 1%, at different heating temperatures. The results show that: compared with shutting down
the LTHP, the exhaust temperature of the drying heat pump is reduced by 16°C at most, and all the performance
coefficient of the heat pump is improved. By the increase of the temperature of the machine hall, the irreversibility
of the system cycle increases, and the thermodynamic perfect degrees decreases gradually. After opening the LTHP,
the maximum amount of heating load and the drying time of the DHP increases by 44% and decreases by 46%,

respectively.
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1,11—evaporator; 2,13—throttle valve; 3,5,12—fan; 4—reservoir;
6,10—condenser; 7,9—compressor; 8—air inlet; 14—machine hall;

15—drying room; 16—humidity outlet
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Table 1 Main parameters of heat pumps

Parameter DHP LTHP
maximum heating temperature/'C 80 30
temperature range of environment/"C -10—35 -15—35
heating capacity of rated condition/kW 80 16.5
unit type FWR-20x2/Z1 FGR14/D-N4
refrigerant R134a R22
compressor power/kW 10 53
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Table 2 Summary of running time and energy

consumption data of drying system

Heating . Energy Energy Total energy
temperature/ T_}I;_[t:;le 'Of consumption of consumption of consumption/
C "0 LTHPAKWh) DHP/KW-h)  (kw-h)
20 435 40.90 69.71 110.61
22 646 57.74 68.10 125.84
24 1130 102.13 53.00 155.13
26 1387 121.87 50.08 171.95
28 1396 129.96 67.49 197.45
30 1427 135.03 76.11 211.14
closed 0 0.00 84.42 84.42
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