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Numerical study on flow field in three supersonic combustors

ZHOU Jiarrxing, PIAO Ying, CHEN Merning,
QI Xing-ming, LIU Zhao shu
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: The supersonic combustion in three different combustors\was numerically i
vestigated by solving the compressible N avierStokes equations with implicit finite volume
method. The results show that the-cavity ¢an_change the-waves in combustors, and facilitate
the mixing ofhydrogen and air for easier combustion:=—Besides, the relatively steady reversing
area in cavity ¢an be used\to ignite and stabilize the flame; ejection of secondary hydrogen can
neutralize the problems induced by injecting hydrogen only one time, and also improve the

mixing and combustion of hydrogen and air, in despite of slightly larger total pressure loss.
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Table1 Flow parameters of the combustor®

p s/ MPa T,/ K Ma
C.H, 0, CO, H,0 N
0.097 7 492 2. 09 0.2330 0.052 0. 715
0.173 1 177 2 1.25 0.105 9 0.0103 0. 1205 0.156 6 0. 606 7
[6]
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Fig. 1 Geometry of a combustor!™ (Unit: mm)
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Fig.3 Geometries of the considering supersonic

combustors (Unit: mm)
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Fig. 4 Static pressure contours
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Fig.5 Static temperature-contours
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Fig.7 Staticpressire distribution along the up wall

and the low wall
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