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Effect of Electronic Expansion Valve Adjustment on Performance of
Refrigeration System at Low Compression Frequency

Yu Zhongyang Tao Leren Wang Chao Shen Bingjie

(Institute of Refrigeration and Cryogenics, School of Energy and Power Engineering, University of Shanghai for Science

and Technology, Shanghai,200093, China)

Abstract To experimentally investigate the effect of electronic expansion valve adjustment on performance of variable refrigerant flow re-
frigeration system with R32, the frequency of inverter compressor and the opening of electronic expansion valve are changed. The results
show that the tendencies of refrigerating capacity and mass flow varying with the opening of electronic expansion valve are the same in each
frequency. However, when superheated temperature is controlled at about 2 K, there has an optimum frequency in the lower range (25 —
35 Hz) where the COP of refrigeration system reaches the highest. Moreover, the compression with minute liquid of refrigerant has great
effect on the performance of system at low frequency, which should be avoided in practical application. To control the superheated temper-
ature from 0 K to 10 K, the opening of electronic expansion valve at low compression frequency (25 —35 Hz) should be adjusted from 4
% 109 % , and that should be adjusted from 15 % to 23% at high compression frequency (40 —50 Hz). Increasing the temperature of
chilled water could effectively improve the control performance of electronic expansion valve at low compression frequency. The conclu-
sions mentioned above are same with other type of variable refrigerant flow system, such as heat pump air — conditioning with variable fre-
quency and vehicle air — conditioning.
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Fig. 1 Experimental installation schematic diagram
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Fig.2 The change of refrigerating capacity with different

compression frequency at operating condition 1
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Fig.3 The change of refrigerating capacity with different

compression frequency at operating condition 2
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Fig.4 The change of mass flow with different compression

frequency at operating condition 1
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Fig.5 The change of mass flow with different compression

frequency at operating condition 2
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Fig.7 The change of COP with different compression

frequency at operating condition 2
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frequency at operating condition 1
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