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Numerical investigation of nozzle flow separation control

by injecting secondary jet from nozzle exit

LI Bo, WANG Yi-bai. YANG Li-jun, CHENG Cheng

(School of Astronautics,

Beijing University of Aeronautics and~Astronatitics, Beijing 100191, China)

Abstract: The subscale nozzle model of a liquid rocket engin€ was researched. The cor-
responding flow field'configurations were analyzed. The influence of main parameters of the
secondary jet injector on control ‘effectiveness-was analyzed, including the injection angle,
the area ratio and the total temperature of-its working fluid. The results indicate that, when
the secondary jet injector is adopted, the nozzle inlet total pressure which can make the noz-
zle reach full flow décreases 37. 8% ; as the injection angle increases from 0° to 25°, the noz-
zle flow separation location moves about 0. 01 m towards the nozzle throat, and the control
effectiveness of the device decreases significantly; as the total temperature of the injector’s
working fluid increases from 300K to 1500 K, the nozzle flow separation location moves a-
bout 0. 005m towards the nozzle exit, and the control effectiveness of the device increases
slightly. The area ratio has no effect on flow separation location when no flow separation occurs in

the secondary jet injector, otherwise, the control effectiveness of the device will decrease.
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Fig. 1 Sketch\of flow separation control
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Fig. 2 Definition of nozzle parameters
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Fig. 3 Definition of injection angle
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flow field without secondary jet
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Fig.5 Mach number distribution and streamline of

flow field with secondary jet
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Fig. 10 Mach number distribution without secondary jet
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