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Abstract: To improve the accuracy of ejecting model, a new method is established based on the mecha-
nism of ejecting process. The mass exchange caused by velocity difference between the primary and the second
flow is selected to be the control factor, and the parameter profile at the section where the momentum of the pri-
mary flow covers the whole normal cross—section is taken to calculate the ejecting process. CFD and experiment
results are used to verify the method. The comparison shows that the parameter profile calculated by this new
method is approximate to the CFD results. While the primary flow is over—expanded and slightly under—expand-
ed, the error of the entrainment ratio calculated by this method is 4.56%. While the primary flow is deeply under—
expanded, the error of the entrainment ratio is 6% with the correction of pressure at the normal cross—section by
characteristic method. And the precision is higher than conventional Fabri mode. This new method can calculate
the critical back pressure accurately, so it is applicative for the RBCC engine.
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Fig. 1 Sketch of three critical regime in ejecting process'’
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Table 1 Flow parameter at inlets' exit plane

Flow Gas p/MPa p/kPa T/K A/’
Primary N, 9.0 60.0/300.0 3250  0.006
Secondary 0,  0.101325 101.3 300 0.030
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Fig. 2 Solution domain of the ejecting process
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Table 2 Grid information and CFD results

Height of

Entrainment

Name Mesh size base grid/mm Latio Deflection
Coarse 2 4860 0.50 1.5756 0.0122
Coarse 1 29810 0.05 1.5935 0.0009
Default 91260 0.02 1.5950 0.0000
Refine 199320 0.01 1.5941 0.0006
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Fig.3 X-velocity contours of the ejecting flowfield at p =
60kPa
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Fig.4 X-velocity and pressure contours of the ejecting
flowfield at p =300kPa
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Fig. 5 Diagrammatic sketch of ejecting flowfield
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Fig. 6 Diagrammatic sketch of shear force and mass

exchange between streams with different velocities
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Fig. 11 Flow parameter profiles at section 3
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Table 3 Flow parameters at inlets' exit plane

Flow A/mm?® Gas Ma 8 go/mm ptpy,
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