il v 2 4

Journal of Refrigeration

Tk F3 W
2025 4F 6 A

Vol. 46, No. 3
June, 2025

X E RS .0253-4339(2025) 03-0130-08
doi: 10. 12465/j. issn. 0253—4339. 2025. 03. 130

AXRARKYTRRAGE S TREEMARS 2
Skx BkxE FEE X F

(1T TEAXFREBFESHIEIREFR HI#E 056038;2 it AR FEREBRMER AXRE  050000)

 E AUIRARE TS TG AR Y ATE T R G R R0, 0 5 il s — AR B 0 i, A SR X K 1 T )3 R
FETHE R EE S R IR T R Gl R RGBS (Seop ) SR RAITIR(E,) B WA A7 404 . 45 2R 3R] Ik
[FFEE R 70% AR B 500 m*/h FEZE 1000 m®/h B, REEHIHAGE IR IR R 59. 73% , Scop Ey FURIHRIR/N, KEIR 4350 A
31.29% ,56. 65%F1 31. 31% ; fEHF KRR 1 000 m’/h, BERK I FFBE B 20% T+ & 70% 0}, RGu il #E S, A1 E, 38K, B 430 K
32.58% 6. 51% M1 29. 51% , SHIRIB N , BN A 12. 44% s IGAK IFFEE R 70% AGEFIAERE 7 1 000 m®/h, FH46 1 XUELEE th 40 °C T+
270 CHY, REHIFAEIG R IR 43. 71% , Scop JEr RIS BER 73700 11. 22% (60. 84% 1 14. 17% , S HiiF5E 45 R ]
S REATRAE SR RUER: | T A i DX TR DA B A v B2 i IR 30 R P el R e e, SR B R EL Y

KA MR TR RS PG BeR R A S R
R E 43S . TUS34. 9;TM925. 34 ERERIZAED: A

Research and Analysis of Multi-Condition Performance of a Closed Heat Pump
Clothing Drying System
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Abstract To investigate the effect of different drying conditions on the efficacy of a closed heat pump clothing-drying system, parametric
studies with control variables were carried out on the circulating air volumetric flow rate, expansion valve opening, and air inlet
temperature within the drying chamber and their impact on system heat production, heat pump system coefficient of performance (S ) ,
cooling capacity utilization ratio (Ey ), and exergy loss. The findings indicated that when the expansion valve was set to 70% opening, the
circulating air volumetric flow rate was increased from 500 m’/h to 1 000 m’/h, and the heat generation of the system increased by
59.73%. In contrast, the S.p, E, and exergy loss decreased by 31.29%, 56. 65%, and 31.31%, respectively. Furthermore, when
the circulating air volumetric flow rate of 1 000 m*/h was maintained while adjusting the expansion valve opening from 20% to 70% , the
heat generation, S, and £} of the system increased by 32.58%, 6.51%, and 29.51%, respectively. At the same time, the exergy
loss decreased by 12.44%. Finally, under the conditions of a 70% open expansion valve, a circulating air volumetric flow rate of 1 000
m’/h, and an increase in the desiccator’s air intake temperature from 40 °C to 70 °C , the heat generation of the system increased by
43.71% , while the S..p, E, and exergy loss decreased by 11.22%, 60. 84% , and 14. 17%, respectively. These results emphasize the
advantages of reducing the circulating air volumetric flow rate and inlet air temperature within the drying chamber while increasing the
expansion valve opening, as these adjustments help to improve the overall performance of the system and promote energy efficiency.

Keywords heat pump drying system; system heat production; energy efficiency; cooling capacity utilization ratio; exergy loss
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Fig.1 Flowchart of closed-loop heat pump drying system
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Fig.2 The closed-loop heat pump clothes drying system
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Fig.3 Variation of evaporation pressure under different

expansion valve opening
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rate under different working conditions
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