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Numerical study on the flow characteristics of ejector

nozzle with wide-speed range under cruise state
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Abstract; To obtain the flow characteristics of an ejector nozzle under the cruise state, an ejector
nozzle operating in the range of Mach number 0 ~4 is designed. The typical flow features under the 4 Ma
cruise state are analyzed, and the effects of ejecting coefficient, which is defined as the product of the
square root of total-temperature and the flow ratio between the secondary flow and the primary flow, on
the flow structure as well as the thrust performance are studied emphatically. The results indicate that the
main flow structure inside the ejector nozzle is mainly composed of the shock wave and the shear layer be-
tween the main flow and secondary flow under the cruise state. The shock gets intensified gradually along
the shock direction. The shear layer inside the ejector nozzle has two typical states of “attached to the sur-

face” and “detached from the surface”. As the ejecting coefficient increases, the shear layer transforms
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from the state of “attached to the surface” to the other one, and the shock strength in the tube shows a

gradual weakening trend, while the thrust coefficient increases first and then decreases. When the ejecting

coefficient is between 0. 006 and 0. 06, the thrust coefficient is higher than 0. 95.

Keywords ; ejector nozzle with wide speed range ; shear layer; ejecting coefficient; thrust coefficient
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Fig. 1 Illustration of the symmetrical plane of ejector nozzle
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Tab.1 Main designing parameters of ejector nozzle
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