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Flame-holding mechanism of cavity structure in super-sonic combustor
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Abstract: The influences of length to depth ratio of cavity as well as its depth on the
mixing effect of fuel and air and the combustion efficiency in supersonic flow field with/with-
out reactions were numerically investigated. It is found that although increasing length to
depth ratio could bring about fuel entrainment into cavity, delay the mixing time in low speed
high-temperature recirculation zone and enhance the mixing and combustion efficiency. Yet,
excessive length to depth ratio no longer improves combustion, but enhances the attached
shock, increasing total pressure loss and drag between front and back walls. Increasing
depth of cavity produces more loss of available energy induced by shock wave, but increases
mass exchange rate between mainstream and cavity, enlarging cavity volume remarkably and

increasing combustion efficiency.
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Fig. 1 Supersonic combustor (unit: mm)
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Table 1 Flow parameters of the combustor inlet!'*
p./MPa T./K Ma
C, H, O, CO, H,O N,
0.0977 492 2.09 0.233 0.052 0.715
0.1731 1772 1.25 0.1059 0.0103 0.1205 0.1566 0.6067
1100 ,
g . .
_T__—————__________
2 ( :mm)
Fig. 2 Dual-combustors ramjet (unit: mm) 139 9
3 , [15]
) — , Ma =
’ 2.92, Re=6.7X10",
) : 258K, 6. 9X10° Pa,
C, H, , D=2.54cm, 6.19cm,
Cz H4 . ’ 22.9cm.
, 4
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