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Fig. 1 The novel bi-ejector refrigeration cycle
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Fig. 2 Bi-ejector refrigeration cycle on T-S chart
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Fig. 3 Structure of the vapor-liquid ejector
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Fig. 4 The COP and condensing temperature,
R123 as refrigerant
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The generation temperature and the

COP, R123 as refrigerant
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Key system parameters on operation temperatures

t,/C Q. /kW R, (OP, R,

COP  my /(kg * min™!) mg /(kg * min~ ') my /(kg » min™1) (p/% Q. /kW Q. /kW Ap, /MPa

90 100 0.58 0.43 5.43 0.36 28.41
95 100 0.61 0.44 4.43 0.36 28.06
100 100 0.64 0.46 3.45 0.36 27.71
105 100 0.67 0.47 2.46 0.34 27.40

4.42 23.99 15.55 35.9 135.9 0.52
5.17 22.90 18.42 36.1 136.1 0.59
6.23 21.49 22.47 35.5 135.5 0. 67
7.92 19. 48 28.90 33.7 133.7 0.76
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Study of innovative bi-ejector refrigeration system by low-grade waster heat

ZHANG Bo"', XUE Feng-juan', ZHAO Ming-hai’

( 1.School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China;
2.Dalian Sanyo Refrigeration. Co. , Ltd. . Dalian 116600, China )

Abstract: A new bi-ejector refrigeration system to recover the low-grade waster heat widely available
for industries was presented. The mechanical circulation pump was replaced with a liquid-vapor
ejector. No electricity power was needed in this refrigeration cycle. The relationship between the
liquid-vapor ejector operation characteristics, its performance and the operation parameters were
investigated. It is shown that the system performance goes up with the increase of operation pressure
in some scope, and then drops. The relationship between the coefficient of performance (COP) and
the generator temperature, the condenser temperature was analyzed. Efficiency simulation on this
bi-ejector under different waster heat temperatures is presented. R123 is shown to be a promising
working fluid and COP reaches 0. 3.

Key words: ejector; bi-ejector; solar; refrigeration system



