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Design and performance analysis of two-stage ejector for
the subzero refrigeration system

Song Yajie, Wang Xinli, Wang Lei

(School of Control Science and Engineering , Shandong University, Jinan 250061, China)

Abstract: In this article, a two-stage ejector for the subzero refrigeration system of fishing vessels is proposed, and the optimization
design and performance analysis are studied. A two-stage ejector optimization design method based on the flow field parameter matching
is proposed to achieve maximum entrainment performance. The computational fluid dynamics ( CFD) method is adopted for the ejector
modeling and parameter optimization. In addition, the water-cooled condenser is employed to reduce the pressure difference between
condenser and evaporator. In this way, the higher entrainment ratio can be achieved. Simulation results show that the proposed two-stage
ejector can achieve evaporating temperature as low as 248. 15 K and the optimal area ratios of first and second stage ejector are 11. 8 and
6.5, respectively. As the intermediate pressure increased from 253 to 324 kPa, the entrainment ratio rises firstly and then decreases. It
reaches a maximum value of 0. 096 when the intermediate pressure is 304 kPa, with the coefficient of performance reaching 0. 074. It
can conclude that it is energy efficient to utilize the waste heat from fishing vessels to drive the subzero refrigeration system with the
optimal designed two-stage ejector and a water-cooled condenser.
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Fig. 1  Structure diagram of the conventional ejector
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Fig.4 Schematic diagram of the two-stage ejector

subzero refrigeration system
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Fig. 3 Structure diagram of the two-stage ejector
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Table 1 Geometric values of the baseline ejector
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S B 42/m 0.026 YK /m 0.72 Fig.5 P-h diagrams of the two-stage ejector-based subzero
W 4 115/ 0,006 1 . o refrigeration system with air-cooled and water-cooled condensers
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Fig. 6 The grids of the ejector model
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Table 2 Boundary conditions of the two-stage ejector
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Fig.7 Pressure distribution of axial pressure with

different grid levels
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Table 3 Comparison of calculation results under

different grid levels
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Fig. 10 Contours of velocity inside the ejector
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