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Study of R1234ze(E) as Drop-in Replacements for R134a in Centrifugal Compressors
YiKexin' Yu Guoxin?> Zhao Yuanyang!
( 1.College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, 266061;
2.Qingdao Haier Smart Technology R&D Co., Ltd, Qingdao, 266000 )

[ Abstract]  With the increasing global requirements for environmental protection, R1234yf, R1234z¢(E), and R1233zd(E) have
been widely concerned and applied, with zero ODP and low GWP. In this paper, an R134a centrifugal compressor directly replaced
by R1234z¢(E) is simulated by CFD numerical method. And the performance of the unit is analyzed. The results show that at the
same compressor rotating speed, when the condensation temperature is low, the cooling capacity and COP of R1234ze(E) unit are
less than that of R134a unit, when the condensation temperature is high, the cooling capacity and COP of R1234ze(E) unit are
greater than that of R134a unit. Furthermore, when the evaporation temperature, condensation temperature, and cooling capacity
are the same, the COP of the R1234ze(E) unit reduces by about 5.14% compared with that of the R134a unit.
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Table 2 Cooling capacity per unit volume of

2 refrigerant units
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Fig.2 Figure of two-stage compression refrigeration cycle
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Fig.3 Pressure-enthalpy figure of two-stage compression
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Table 3 Working conditions of centrifugal chiller system
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Table 4 Main design parameters of impeller

A BT S 5L —gMRSHE CHWRSHE

HAHA/mm 25.0 37.0

O BEA/mm 66.7 64.5

H 1 B % /mm 127.2 114.3
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Fig.10 Flow-efficiency performance curve of centrifugal
compressor
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