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Fig. 1 Relationship between temperature glide and

saturation pressure
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condensation temperature
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variation with condensation temperature
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variation with cycle temperature rise
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THEORETICAL STUDY ON MIXTURE R1311/R290/R600a FOR
MODERATE AND HIGH TEMPERATURE HEAT PUMP AS
ALTERNATIVE FOR R134a

Xiang Can', Chang Huawei', Duan Chen’, Wen Ke', Shu Shuiming'
(1. School of Energy and Power Engineering, Huazhong University of Science and Technology , Wuhan 430074, China;
2. Wuhan Second Ship Design and Research Institute, Wuhan 430064, China)

Abstract: Aiming at the problems of excessive condensing pressure, low system efficiency, non- environmental
protection and unable to directly replace in process of the medium-high temperature hot water produced by the ordinary
R134a heat pump, a new type of mixed working fluid R1311/R290/R600a of medium and high temperature heat pump is
proposed. The thermodynamics cycle model based on the working fluid is established and the thermodynamics
characteristics of the cycle are calculated. Combined with meteorological data, it is calculated for multiple working
conditions, and compared and analyzed with existing working fluids R134a, MIX1 and MIX2. The research results show
that the cycle performance of the new mixed working fluid is almost the same as that of the R134a under the normal
temperature heat pump condition of the same model. And its environmental performance is excellent, ODP is zero, GWP
is less than 20, and temperature slip is less than 4 °C. The heat produced by unit volume is slightly lower than R134a,
but is 16.7% and 1.3% higher than MIX1 and MIX2, respectively; COP is 9.2%, 4.1% , and 0.7% higher than R134a,
MIX1 and MIX2, respectively. The proposed mixture has better integrated cycle performance compared to the contrast
working fluids, suitable for heat pump working condition with condensing temperature of 70~90 °C and circulating
temperature rise of less than 75 °C.

Keywords: refrigerant mixture; R1311/R290/R600a; air source heat pump; cycle performance



