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Empirical mixing model of transverse gaseous jet in

supersonic flow

YANG Yi-xin, WANG Zhen-guo, SUN Ming-bo, WANG Hong-bo

(College of Aerospace Science and Engineering,

National University of Defense Technology, Changsha 410073, China)

Abstract; In order to obtain empirical correlations of jet penetration for engineering ap-
plication, a empirical mixing model for the analysis of transverse gaseous jet in supersonic
flow was investigated by modeling the jet centerline, penetration boundary and injection’s
spanwise distributional characteristics. Several experimental cases were used to verify the
performance of present model. Result indicates that, within the momentum flux ratio of 0. 5
—5. 3, the present model agreed well with the experiment image both in the jet centerline
and penetration boundary, and in the area near jet centerline, the model predicted a precise
injection mole fraction with an error less than 5%, which shows a higher precision in con-
trast with existing models. With the increasing of the momentum flux ratio, the counter-ro-
tating vortex pairs are strengthened in the near downstream of the injector, which leads to
some inaccuracy of spanwise mole fraction calculated by the present model. This indicates

that the present model validity is affected by the momentum flux ratio and downstream distance.

Key words: supersonic flow; transverse jet; mixing model; jet centerline;

penetration boundary; momentum flux ratio
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Fig. 1 Schematic of spreading model of transverse jet
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Fig. 3 Schematic of calculation of jet penetration boundary
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