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Return Air Duct Design for Indirect Cooling Refrigerator
Based on Defrosting Optimization

Li Zhigiang' Zhao Dan' Ding Guoliang' Hu Haitao' Miao Songtao
Yao Jiagian® Noda Toshinori®

(1. Institute of Refrigeration and Cryogenics Engineering Shanghai Jiaotong Univerisity Shanghai 200240 China;
2. Refrigerator R&D Center Panasonic R&D Center Suzhou Co. Ltd. Suzhou 215123 China)

Abstract The non-uniformity of frost distribution on evaporator of indirect cooling refrigerator will increase the defrosting time and de—
crease the defrosting efficiency. Therefore based on the optimization of defrosting this paper proposes an optimization method for return air
duct of indirect cooling refrigerator. Firstly the surface temperature distribution of the defrosting heater is measured through experiments
and the heat distribution of defrosting heater is calculated accordingly thus the frost distribution on the evaporator that matches the defros—
ting heat distribution is obtained. Then the optimal air flow rate distribution of return duct is determined by the frost distribution on the e—
vaporator. Finally the optimal air flow rate distribution is achieved by designing the return air duct of refrigerator compartment to improve
the defrosting performance. An optimization case shows that the optimized return air duct can make the air flow rate distribution in accord—
ance with the defrosting heat distribution which decreases the defrosting time by 38.9% and increases the cooling capacity of the refrig—
erator by 3.43% .
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Fig.1 The basic idea of the return air duct optimization
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Fig. 2 Place thermocouples on the surface of defrosting

heater to measure the temperature distribution
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Fig. 3 Schematic diagram of return air duct optimization 5
based on defrosting optimization Fig. 5 Unit division for defrosting heat distribution
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Fig. 11 Analysis model for evaporator performance before

and after return air duct optimization
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