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Simulation study on ejection performance of ramjet

engine wind tunnel ejector
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(X?’an Aerospace Dynamic Test Technology Institute,Xi’an 710100, China)

Abstract: Steam ejector is an important equipment used in ramjet test-bed to achieve high vacu-
um. Its working environment is complex and thus its performance optimization is difficult. The model of
steam ejector was simplified and established. The working condition of ejector was simulated by Fluent
software. The change of flow field in the ejector under working condition was analyzed. The method of con-
trol variable was used to analyze the influence of working condition parameters such as water vapor con-
tent, working fluid pressure and ejector fluid pressure on ejector’s working ability. The reliability of the
simulation results was verified by comparing with the experimental data. The results show that the ejector
efficiency increases with the increase of the flow rate of the ejector fluid, and the ejection coefficient de-
creases from 0.45 to 0.36 when the percentage of water vapor in the ejector fluid changes from 0 to
50% . When the inlet pressure of the working fluid rises from 1. 07 MPa to 1. 42 MPa, the ejection coeffi-
cient decreases from 0. 41 to 0. 33; when the inlet pressure of the ejecting fluid rises from 12 kPa to 54

kPa, the ejection coefficient rises from 0. 12 to 0. 43. So the influence of the two inlet pressures should be
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comprehensively considered in the optimization design.

Keywords : steam ejector; ejection performance; working condition parameters; numerical simula-

tion; ejection coefficient
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Fig. 1 Structure diagram of steam ejector
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Fig.2 Grid schematic diagram
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Fig. 3 The contours of the internal pressure

field of the ejector
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Fig. 4 Pressure scatter plot at axis
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Fig. 6 Effect of ejecting fluid flow ( single nozzle)

on efficiency of ejector
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Fig. 7 Variation of velocity field in ejector during

different ejection fluid flow rate
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Fig. 8 Influence of water vapor content in ejecting fluid
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Fig. 9 The effect of working fluid pressure
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Fig. 11 Mach number distribution under different

working pressures
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