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Numerical Investigation of the Nozzle Exit State and Its Effect on the
Performance of the Steam Ejector

ZHANG Guoyu, WANG Xiaodong', LIU Jingwen
(School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

Abstract As a simple and stable vacuum acquisition device, the internal flow process of the steam ejector is
very complicated. At present, the research on the steam ejector has been relatively perfect, but the research on the
expansion state of the steam ejector is rarely involved. To further improve the classification of the expansion state,
the internal flow behavior of the steam ejector under different expansion states and its influence on the performance
of the steam ejector are studied. In this paper, the CFD method is used as the main research method to study the flow
field structure of different nozzle exit states and its influence on the performance of the steam ejector. The results
show that the nozzle exit state can be divided into under-expanded state, full-expanded state, over-expanded state
and non-Laval nozzle state, and the change of the secondary fluid pressure has a greater influence on the wall shear
stress of the ejector than that of the nozzle. While taking into account the pumping capacity, efficiency, exhaust
capacity and vacuum capacity of the steam ejector, the steam ejector can obtain a higher entrainment ratio and
compression ratio in the full-expanded zone and over-expanded zone, and there is an optimal working condition in
the over-expanded zone. In addition, the full-expanded zone is only a point value.

Keywords Nozzle, Steam ejector, Expansion state, Numerical simulation
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Tab. 1 Properties of the steam
Property Value
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DAL 1) Sutherland
Pl 0.0261 W/m-K
[ 2014.00 J/kg-K
Vi s 18.01534 kg/kmol
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Tab.2 Boundary conditions

Property Saturation pressure/Pa Temperature/°C
Primary fluid inlet 361190 140
Secondary fluid inlet
Mixing fluid outlet 4245 30
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Tab.3 Geometric dimensions of the steam ejector
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Fig. 4 Wall pressure distribution of the steam ejector under dif-

ferent back pressure ratio
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