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In this research, the performance of the ejector in the ejector refrigeration system (ERS) with water
vapor operating fluid, has been investigated. To analyze the results, axi-symmetric modeling in Fluent
software was used and thermodynamic analysis of the cycle was performed using MATLAB software.
Ejector entrainment ratio (ER) and ejector refrigeration system performance coefficient (COP) are
evaluated according to the input conditions of primary and secondary fluid, condenser conditions and
the effect of ejector geometry. The boundary condition of the wall is considered for the momentum
equation. On the other hand, in the energy equation, the condition of non-slip is applied. The turbulent
flow modeling method is considered k- REA in Fluent software. For proper meshing and more accurate
focusing on the walls, the creation of boundary layers uses an unstructured mesh that allows for the
non-uniform distribution of the elements. Also, to improve the quality of the grid, the meshing
modification capability in Fluent software is used. The results show that increasing the primary fluid
pressure causes a large expansion in the mixing chamber that has a larger expansion angle than the
corresponding lower pressure state. This increases the Mach number, decreases the secondary fluid
adsorption, and consequently reduces the ER of ejector and COP of ERS. Also, by moving the primary
nozzle exit position (NXP) to the right, the ER of ejector and COP of ERS decrease about 6.86%, 7.5%,
respectively.
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Fig. 3. Pressure and velocity changes along the length of the ejector.
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Table 2. Pressure and temperature of primary fluid.

Pressure (Pa) Temperature (K)

270000 403.15
361300 413.15
475800 423.15
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(b) (<)
Fig. 5. A view of the mesh of the ejector, (a) Initial model, (b) Model with
mesh modification.
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Table 1. Checking the independence of the mesh.
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Fig. 6. Effect of cell number on Entrainment Ratio of ejector.
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Table 3. Pressure and temperature of secondary fluid.

Pressure (Pa) Temperature (K)
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1000 280.65
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Table 4. Back pressure and temperature.

Pressure (Pa) Temperature (K)
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4000 302.15
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Table 6. Variations of primary nozzle exit position on ER.

Nozzle Exit Position (mm) ER
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Fig. 16. Effect of variations of primary nozzle position on ER and COP.
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Table 5. Effect of constant area section on ER.

Diameter of Constant area section ER
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134 0.3328
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