ASESERSHEEAHI XL KEMBERARA

XEE LB TH L AR, T
(a dE Tk K2, JEEIFAX 100124; b fRE S B 2EHT 7B, JLRPEIRX 100053)

WO A KEE RS T R RN (EHDD, HARX MR 7 R ER A, MRAKRE (RCD) AREAIE
UKF R G, BRA DU AR 1 R RS AT 2 S ERA M e, XA . Bk, ASCTE TR EREAR —RA 5%
TIPEAH AR B H R AR (BCD-CCTS), I A FH & B & A7 IE4a B 53 A 2 A H T I #4558 B 76 J5 1 ¥ 57) . EHD A1 BCD-CCTS
RIR R G EF 50W [ E4EHL, S3645 RK W BCD-CCTS 45 180-419 W EHD #AHEL, 1LAE B9/ 65%-77%, (L5 FLAE
THFEDR /> 89%-92%. TEEZAEHLIEH 11T 60h [ISCIGIF Py, BREE(ESS PRGN eREEREE 60 4, RiiES
WA ERH AR RETE 54 T LA, LRBERWE RO SE RN TR AR, i IR R,
WA B R A0, 2 FR AR AL 70 (A W] LA AP PR AR WL AT B = A R e i, 5 R] 2538 0, 9 5 AV 1Y) FR A LA LL RE 5 S P 11K
B 18.5% o
KB : A, RGN, BRA, HABERMEL, KAUWKE, HsE

Performance of bypass cycle defrosting system using compressor casing thermal
storage for air-cooled household refrigerators

Zhongbao Liu® Fei Zhao* Xin Qi® Jiawen Yan* Yubo lJia®
(a Beijing University of Technology, 100 Pingleyuan Road, Chaoyang, Beijing 100124, PR China; b China Household Electric Appliance Research
Institute, 29 Xiaxie Road, Xicheng, Beijing 100053, PR China)

Abstract Electric heater defrosting (EHD) is extensively used on refrigerator evaporators. However, this method
has a high level of energy consumption. Conversely, reverse-cycle defrosting (RCD) cannot be used in
refrigerators because frequent reversal of the four-way valve may cause mass leakage of the refrigerant, which is
unsafe. Hence, we develop a bypass cycle defrosting system using compressor casing thermal storage
(BCD-CCTS). Experiments utilizing the EHD and BCD-CCTS methods are conducted on a refrigerator with a 50
W compressor. Experimental results reveal that in the BCD-CCTS method, defrosting time decreased by 65%—77%
compared with 180-419 W EHD. Whereas defrost energy consumption decreased by 89%-92% compared with
180419 W EHD method. After 60 h of normal operation, the temperature of the compressor casing exposed to air
was maintained at approximately 60 <C, whereas that of the compressor casing exposed to the heat storage phase
change material (PCM) was maintained at about 54 <C. The presence of heat storage PCM can effectively reduce
the temperature of the compressor casing. It can also reduce the operating noise of the compressor by 18.5%
compared with the same type of compressor without heat storage PCM.

Keywords Defrosting Compressor casing Waste heat storage Phase change material Household refrigerator
Bypass cycle
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