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Study of Supersonic, Dual, Coaxial, Swirl Jet

Jung-Bae Kim* - Jun-Hee Lee* - Kwon-Hee Lee** - Heuy-Dong Kim***

ABSTRACT

The present study addresses an experimental investigations of the near field flow structures of supersonic,
dual, coaxial, swirl jet. The swirl stream is discharged from the secondary annular nozzle and the primary
inner nozzle provides the sonic and supersonic free jets. The interactions between the secondary swirl and
inner sonic/supersonic jets are quantified by a fine pitot impact and static pressure measurements and are
visualized by using a shadowgraph optical method. The pressure ratios of the secondary swirl and primary
sonic/supersonic jets are varied below 7.0. Experiments are conducted to investigate the effects of the

secondary swirl stream on the primary sonic and supersonic jets, compared with the secondary stream of

no swirl. The results show that the presence of annular swirl stream causes the Mach disk to move more

downstream, with the increased diameter, and remarkably reduces the fluctuations of the impact pressures

in the supersonic dual coaxial jet, compared with the case of the secondary annular stream of no swirl.
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(c) NPRp=5.0 (d) NPRp=7.0
Fig.3 Flow visualizations showing single jet
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(A) Without swirl

(B) With swirl
Fig.4 Flow visualizations showing dual, coaxial,
iet(NPRp=7.0)
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Fig.5 Impact pressure distributions along the
nozzle axis(NPRp=7.0)
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