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Influence of lobe mixer in pre-cooling air turbo rocket engine

on hydrogen/air mixing performance

WU Yizhen,MA Yuan,HUANG Leping, MA Wenyou, WANG Yi
(X?’an Aerospace Propulsion Institute , Xi’an 710100, China)

Abstract ; Lobe mixer is a typical combustion chamber gas mixing device. A precooling combined
engine combustion chamber adopts lobe mixer to mix hydrogen and air. In order to obtain the influence of
different modified structures on the hydrogen-air mixing performance of the lobe mixer,based on the hy-
drogen fuel combustor of a precooled combined engine ,the guide structure and sawtooth trailing edge were
used to modify the lobe mixer. By carrying out numerical simulation and revising the thermal mixing effi-
ciency formula,a comparative analysis was carried out from the aspects of the velocity distribution of the
flow field,the streamwise vortex ,the normal vortex,and the performance parameters. The results are as fol-
lows:1) The guide structure has an important influence on the distribution of the recirculation zone in the
flow field, and the larger the plane area of the guide structure ,the larger the recirculation zone ;2 ) The in-
crease of the recirculation zone would increase the velocity difference between the inner and outer culverts
at the initial position by up to 6 times,reduced the average streamwise vorticities, increased the average

normal vorticities and then affected the mixing performance, which of the circular guide structure in-
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creased by 3% at the initial stage and decreased by 5. 9% at the later stage of flow. 3)The sawtooth trai-

ling edge modified structure reduced the thermal mixing efficiency which of the triangular modified struc-

ture reduced by about 2. 8% ,which was the most obvious than other structures.

Keywords ; precooling combined engine ; hydrogen-air mixing; lobe mixer; modified structure; stre-

amwise vortex; normal vortex; thermal mixing efficiency
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Fig. 1 Various vortices in lobed mixer
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Fig.3 Schematic of lobe mixer
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Fig. 4 Schematic of computing domain mesh
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Fig. 6 Velocity contour and streamline distribution of symmetrical plane
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Fig. 8 Non-dimensional streamwise vorticity contour of flow to different planes
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Fig. 12 Comparison of thermal mixing efficiency formulas
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