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Numerical study on aerodynamic performance of

multi-stage lobed mixer-ejector
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(Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Based on three dimensional CFD of single/double-stage lobed mixer-ejector
with fixed mixing duct area ratio and length ratio, the effects of fundamental structure pa-
rameters on pumping performance were investigated. The results showed that the pumping
ratio of double-stage lobed mixer-ejector increased when main stream velocity or lobe diffu-
sion angle rose. The first stage pumping capacity for double-stage lobed mixer-ejector was
stronger than single-stage lobed mixer-ejector, meanwhile the total pumping ratio of double-
stage lobed mixer-ejector was 100% superior to that of single-stage one. Besides, the maxi-
mum vorticity and the velocity circulation became larger with the increase of primary flow ve-
locity. In the direction of main stream, the maximum vorticity of single-stage mixer declined
gradually, while the velocity circulation firstly increased and then decreased. However, in
the double-stage lobed mixer-ejector, both maximum vorticity and velocity circulation de-
creased along main stream, with a much higher decreasing speed in the first stage nozzle.
What’s more, the thermal mixing efficiency declined as primary flow was attached to wall
much earlier due to the increase of main stream velocity or lobe diffusion angle. For double-
stage lobed mixer-ejector, the thermal mixing efficiency at mixing duct exit section was 6%

superior in comparison with single-stage one, though the thermal mixing efficiency of doub-
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le-stage lobed mixer-ejector rose at a low speed along mixing duct.
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Fig. 1 Simulation models of single/double-stage

lobed mixer-ejector
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Table 1 Structure parameters of single-stage

lobed mixer-ejector nozzle

/() Ry, /mm R,,/mm b/mm d/mm [ /mm [,/mm

30 6.65 20.0 3 25 25 25
35 5. 40 21. 2 3 25 25 25
40 4. 40 22.6 3 25 25 25

x2 NEEBWSIHREEHREEHMSE
Table 2 Structure parameters of double-stage

lobed mixer-ejector nozzle

/EZ%[@ 01/ Rin/ Roul/ ]7/ d/ A / 12/

5% 45 () mm mm mm mm mm mm
¥R 30 6.65 20.0 3 25 25 25
92 W 30 13.3  40.0 6 50 100 50
%1% 35 5.4 21.2 3 25 25 25
%2 % 35 10.8 42.4 6 50 100 50

/1% 40 4.4 22.6 3 25 25 25

B2 40 8.8 45.2 6 50 100 50
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