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Three-dimensional Numerical Simulation of LOX/Kerosene Engine Exhaust

Plume Impinging on the Diversion Trough

CAI Hong-Hua, NIE Wan-Sheng, SU Ling-Yu, HOU Zhi-Yong

(Department of Aerospace Equipment, The Academy of Equipment, Beijing 101416, China )

Abstract: Aimed at studying the flow characteristics of LOX/kerosene engine exhaust plume impinging on the
diversion trough, three-dimension flow fields of LOX/kerosene engine exhaust plume impinging on three diversion
troughs of without deflector, with a wedge deflector , with a conical deflector were calculated with the CFD
software, and flow fields of plume impinging on different diversion troughs were compared and analyzed. It is found
that, after LOX/kerosene engine exhaust plume vertically impacting on the diversion trough without deflector, plume
which flows along the side surface of the diversion through and plume reflected upward would bring high
temperature effect on the environment directly above the diversion trough. The wedge deflector would avoid the
high temperature effect of plume on the environment directly above the diversion trough, while the conical deflector
only could avoid the high temperature effect of plume reflected upward, there was still room for improving avoiding
plume flowing along the side surface of the diversion trough. Compared with the plume impact on the diversion
trough without deflector, the maximum pressure of the wedge deflector and the conical deflector respectively
increase 10.31% and 33.81%, the plume impact maximum temperature of the wedge deflector and the conical
deflector respectively decrease 4.04% and 8.95%.
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Fig.1 Structure size of diversion troughs and deflectors
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Fig.5 Pressure distributions comparison between experiment and simulation on the plane surface (NPR=3.7)
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Fig.7 Impact flow field contours without deflector
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Fig.8 Impact flow field contours with the wedge deflector
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Fig.9 Impact flow field contours with the conical deflector
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