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Analysis of flow field of three-dimensional ejector nozzle with open-close
alternate intake valve at transonic velocity
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Abstract: To analyze the influence of different secondary air intake states, the flow characteristics
of an ejector nozzle with open-close intake valves in the transonic flight state (Ma=1.2) were simulated and
studied. By changing the nozzle pressure ratio (NPR) of the secondary flow, the flow state of the third
flow, the development characteristics of the vortex, and the thrust performance in the nozzle were
analyzed. The results showed that the airflow in the ejector nozzle with the open-close alternate intake
valve had the phenomenon of lateral flow, forming a vortex ring that the size of the flow vortex gradually
decreased along the flow direction. The main flow maintained an over-expansion state, which dominated
the inner flow of the ejector nozzle, and formed a shear layer structure with the secondary flow. With the
increase of the NPR of the secondary flow, the flow rates of the secondary and third flows increased,
which led to a stronger binding effect on the main flow. Therefore, the mainstream over-expansion

phenomenon was effectively suppressed, so the thrust performance increased from 0.698 to 0.819.
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Fig. 2 Physical structure size of ejector nozzle
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Table 1 Physical structure size parameters of ejector nozzle
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Table 2 Boundary conditions and parameters of ejector nozzle
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Table 3 Monitoring surface position parameters
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Table 4 Thrust performance parameters of ejector nozzle under four different working conditions

S Fop=1.0 ryp=1.1 =12 =13
FRa/ (kg/s) 1.63 1.63 1.63 1.63
TR/ (kg/s) 0.223 0.280 0.333 0.356
=/ (kg/s) 0.284 0.292 0.288 0.331
L S (kg/s) 0.507 0.572 0.621 0.687
ST A/ (kg/s) 2.143 2207 2257 2321
5T 1 ERE (/) 1048.9 1013.13 986.47 957.42
515 H 1 /Pa 208343 22199.9 23364.1 24575.0
(IEY 0.698 0.758 0.790 0.819
HET) REOE K /% 8.59 13.18 17.34
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