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Highlights 

 CFD simulation was conducted to seek optimum primary nozzle geometric parameters.  

 Ejector performance is quite sensitive to the divergent portion’s length and angle.  

 RN can be recommended at 1 µm when processing ejector primary nozzle section.  

 The findings of this work benefits for the design of ejector primary nozzle section. 

Abstract: In an ejector refrigeration system (ERS), ejector acts as compressor but without using any moving parts. 

To some extent, ejector performances are subjected to primary nozzle’s geometries with the action of shock waves. 

In this paper, CFD simulation was conducted to improve the ejector performance by varying following ejector 

primary nozzle’s geometries and surface roughness: two angles of convergent and divergent portion, three lengths 

and surface roughness of throat, convergent and divergent portion. The CFD model was validated with the test 

results of an ERS experimental rig with working fluid of R134a. The optimum geometric parameters and surface 

roughness of the primary nozzle were obtained with the CFD analysis. The simulation results revealed that the throat 

and divergent portion of the primary nozzle should be paid more attention when designing ejector since the 

entrainment ratio of the ejector is rather sensitive to the length and surface roughness of these two portions. 
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Nomenclature 

ρ       density, kg m
-3

 

u        velocity, m s
-1 

E        total energy, J 

P         pressure, Pa  
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