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A Study of the Supersonic Free Jet Discharging from a Petal Nozzle

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

Abstract

The supersonic jet discharging from a petal nozzle is known to enhance mixing effect with
the surrounding gas because it,produces strong longitudinal vortices due to the velocity
difference from both the major and minor axes of petal nozzle. In the present study, the
supersonic free jet discharging from the petal nozzle is investigated experimentally. The
nozzles used are 4, 6, and 8 lobed petal nozzles with a design Mach number of 1.7, and the
flow fields are compared with a circular nozzle with the same design Mach number. The pitot
impact pressures are measured using a fine pitot probe. The flow fields are visualized using a
Schlieren optical method. The results show that the petal nozzle has more increased
supersonic length compared with the circular jet.
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Table 1 Nozzle geometric parameters

Nozzle Circular 4-lobed 6-lobed 8-lobed
D, 8.67 - - -
Dia - 12 12 12
D - 424 4 391
L; - 3 2 1.5
Ly - 3 327 344
M, 1.7 1.7 1.7 1.7

D

Fig. 1 Schematics of nozzle geometry
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Fig 2 Schematics of experimental apparatus
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(b) 4-lobed petal nozzle (major axis) Pi/Pa

(e) 6-lobed petal nozzle (minor axis)
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Fig. 3 Comparison of circular and petal nozzles
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Fig. 4 Pitot pressure distributions along the
nozzle center line
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