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A CFD Study of the Supersonic Ejector-Pump Flows

Youngki Lee” - Heuydong Kim® + Taewon Seo”

ABSTRACT

The flow characteristics of supersonic ejectors is often subject to compressibility,
unsteadiness and shock wave systems. The numerical works carried out thus far have been
of one-dimensional analyses or some Computational Fluid Dynamics(CFD) which has been
applied to only a very simplified configuration. For the design of effective ejector-pump
systems the effects of secondary mass flow on the supersonic ejector flow should be fully
understood. In the present work the supersonic ejector-pump flows with a secondary mass
flow were simulated using CFD. A fully implicit finite volume scheme was applied to
axisymmetric compressible Navier-Stokes equations. The standard two-equation turbulence
model was employed to predict turbulent stresses. The results obtained showed that the flow
characteristics of constant area mixing tube types were nearly independent of the secondary
flow rate, but the flow fields of ejector system with the second-throat were strongly
dependent on the secondary flow rate due to the effect of the back pressure near the
primary nozzle exit.
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: A A(specific heat at constant

pressure)

: ] Z(diameter of nozzle exit)

1 Al A (total energy)

: Adg(total enthalpy)

© =ZE9] Eol(height of nozzle throat)
1 22H29] =ol(height of second throat)
2 12} =Z A ukElax(design Mach

number)

: ¥(pressure)

: 4% WE(heat flux vector)

: ALS(static temperature)

: AlZHtime)

: 7)1E4 X (reference velocity)

: £%(velocity)

1 x4 ¥ (position vector)

: B Av(throat area ratio), = H,/H,
: &4 M8(rate of dissipation)

: WX(density)

© A4 R (viscous stress tensor)

Subscripts

© A Ael(stagnation state)

: th719} AeEl(atmospheric condition)
* =F & Hnozzle exit)
 1ZH-8<{primary flow)

: 225 (secondary flow)
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