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Performance Analysis of R1234yf Applying the
Two-stage Compression Refrigeration Cycle with Vapor Injection
Wang Peng Yang Qichao Chi Weikai
( College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, 266061 )

[ Abstract ] Because R1234yf refrigerant has excellent environmental protection characteristics, it has become one of the
popular substitutes for R134a. This article aims at the refrigeration cycle system of two-stage centrifugal chillers with vapor
injection and explores the feasibility and performance of R1234yf working fluid instead of R134a in two-stage centrifugal chillers.
Based on the basic energy equation of thermodynamics and the exergy balance equation, the COP, cooling capacity, exergy
efficiency of the system, and the proportion of irreversible losses of each component under the same flow rate are theoretically
analyzed. The results show that when the ambient temperature is 30°C, compared with the system using R134a, the COP of the
system using R1234yf is reduced by 2.11%, and the exergy efficiency is reduced by 2.79%. Although the system performance is
slightly reduced, R1234yf is more environmentally friendly, so R1234yf can be used as an alternative refrigerant for R134a in
centrifugal chillers.
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Fig.1 Schematic diagram of the system
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Fig.3 Diagram of the calculation process
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Fig.5 Variation of system refrigeration capacity with
condensing temperature under

optimal vapor injection flow
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Fig.8 Variation of COP with evaporation temperature
under optimal vapor injection flow
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