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Experimental Study on Performance of Dual-serial-throat Nozzle Ejector and
Two-phase Ejector Refrigeration Cycle System

Ren Ligian Guo Xianmin Li Tianlong

(Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract The two-phase ejector refrigeration cycle (TPERC) system with a dual-serial-throat nozzle ejector was investigated experimen-
tally, and the entrainment ratio of the ejector and the COP of the system were compared with those of the ejector with Laval nozzle and the
TPERC system respectively. The experimental results indicate that the entrainment ratios of the dual-serial-throat nozzle ejectors with dif-
ferent geometric size are greater than those of the Laval nozzle ejectors under the working condition of the evaporating/condensing tempera-
tures 1 °C/45 °C, the maximum increment of the entrainment ratio is about 18% ; and the COP of the TPERC system with dual-serial-
throat nozzle ejector is greater than that of the TPERC system with Laval nozzle ejector, the maximum increment of the COP is about 12% .
Under the condition of the fixed evaporating temperature 1 °C, the entrainment ratios of both the dual-serial-throat nozzle ejector and the
Laval nozzle ejector achieve the maximum values as the condensing temperature is about 45 °C. Under the condition of the fixed conden-
sing temperature 50 °C , the entrainment ratios of the two types of ejectors achieve the maximum values as the evaporating temperature is a-
bout 3 C.
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Fig. 1 Equipment diagram of R134a refrigeration cycle
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Fig. 2 Schematic diagram of dual-serial-

throat nozzle and ejector
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Tab.1 Geometrical parameters of nozzles
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1 2.27 2.27
2 2.55 2.55
3 2.84 2.84 2.27 3°
4 3.14 3.14
5 3.46 3.46
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Fig. 3 Variation of COP and entrainment ratio with

cross-section area of nozzle throat
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Figd Variation of COP and entrainment ratio

with condensing temperature
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Fig. 5 Variation of COP and entrainment ratio

with evaporation temperature
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