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Analysis and modeling of blowout limits of cavity flame in supersonic
flows

WANG ZhenGuo', YANG YiXin', LIANG JianHan', SUN MingBo', WANG HongBo' &
ZHANG TaiChang’

1 Science and Technology on Scramjet Laboratory, College of Aerospace Science and Engineering, National University of Defense Technology,
Changsha 410073, China;
2 High Temperature Gas Dynamics Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

A comprehensive understanding of blowout limits of flames in Scramjet has great significance for design of the cavity
configuration and injection scheme on academic and engineering fields. In this paper, the process of flame stabilization in the
combustor with fuel injection upstream of a cavity was investigated. The physics mechanisms of lean and rich blowout were
analyzed theoretically. Based on the shearlayer stabilization mode and three-dimensional flowfield structure, this paper combined
the penetration and mixing model of transverse jet and other improved sub-models: the calculation of effective equivalence ratio,
the entrainment process and the mass exchange between jet and shearlayer/recirculation zone, and then redefined Damokhler
number and the effective equivalence ratio. With these two characteristic parameters, the criteria for blowout limits was
mathematically modeled and verified by experimental data.

blowout limits, cavity, supersonic flows, shearlayer, transverse jet

doi: 10.1360/N092014-00015
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