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Abstract

Complex nozzles use modifications to the exit geometry of supersonic nozzle to

enhance the rate of mixing. Complex nozzles have significant beneficial effects

when applied in air-breathing engines and supersonic ejectors. The far-field flow

structure of supersonic free jets from complex nozzles have not been studied.

This is relevant to applications such as thermal signature reduction, noise reduc-

tion, and in dynamics of explosive volcanic plumes. In this study, the centerline

velocity decay rate is quantified from hot-wire measurements in the far-field of

complex supersonic nozzles for the first time. Experiments are conducted on a

reference conical nozzle of Mach number 1.8, a six chevron nozzle and an Elliptic

Sharp Tipped Shallow (ESTS) lobed nozzle with six lobes, at Nozzle Pressure

Ratio NPR=6. All the nozzles have the same throat dimensions and exit area.

The hot-wire measurement method is validated by comparison of the behavior

of a subsonic turbulent jet with previous results, and the velocity decay rates

and velocity profiles are found to agree well. The centerline velocity decay rate

is maximum in the ESTS lobed nozzle (by 30%), followed by the chevron nozzle

(by 10.5%). Mean velocity profiles are found to be self-similar by 40D. Details of

the study are provided in the article.
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