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Calculation and analysis for an ejector refrigeration

system with various refrigerants

WANG Fei, SHEN Shengqiang
(Key Laboratory of Sea Energy Utilization and Energy Conservation of Ministry of Education,
Dalian University of Technology s Dalian 116024, Liaoning, China)

Abstract; A thermodynamic model of ejector was established by introducing refrigerant property. The
change in pressure and temperature in the ejector and the entrainment ratio of ejector for several
refrigerants with similar normal boiling point were compared, and the difference in injector performance
was analyzed according to refrigerant properties. The refrigeration performances of several pairs of
refrigerants with similar normal boiling points were also compared. The results indicate that higher specific
enthalpy of driving vapor results in higher entrainment ratio of ejector. Among the refrigerants studied,
R717 gives the best performance and R152a takes the second place, and their COP difference increases with

generation temperature,.
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Fig.1 Schematic diagram of ejector refrigeration system
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Fig. 2 Ejector configuration and T-s diagram
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Table 1 Comparison between theoretical and

experimental entrainment ratios

T. T, T. @ €
/C /C /C Theory Experiment /%
8 95 31.3 0. 4531 0. 4377 3.518
33.6 0.3362 0. 3457 —2.748
84 28.0 0. 5476 0. 5387 1. 652
30.5 0. 3981 0.4241 —6.131
12 95 33.1 0. 5601 0. 4989 12. 267
34.5 0.4759 0. 4541 4. 801
84 28.9 0. 7409 0. 6350 16. 677

32.4  0.4893 0. 4790 2.150
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Table 2 Properties of refrigerants

Refrigerant Normal boiling point/ C Molecular weight

Critical temperature/C Critical pressureX10?/Pa  ODP GWP

R290 —42.0 44.10 96. 7 42.5 0 3
R717 —33.3 17.03 132.3 113.4 0 0
R134a —26.5 102. 03 101. 1 40. 6 0 420
R152a —24.7 66. 05 113.5 44.9 0 47
R600a —11.8 58. 20 135.0 36.5 0 0
R142b —9.15 100. 5 137.11 40. 7 0 550
R123 27.8 152. 92 185 36.1 0.02 85
R141b 32.1 116. 95 208 43.4 0.11 440
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Fig. 3 Pressure change trend in ejector with

similar normal boiling point refrigerants
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similar normal boiling point refrigerants
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Fig. 6 Comparison of entrainment ratio of

ejector with various refrigerants
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Fig. 8 Refrigeration performance comparison of R717

and R152a under different generation temperature
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