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Overview of flame holders of cavities in supersonic combustion
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Abstract:  Due to extremely short residence time of supersonic airflow, it is difficult to effectively mix and combust for the fuel
and air in scramjet combustor. The cavities integrated fuel injector, mixer and flame holder were gained attention as a promising
method, which can enhance mixing and combustion of the fuel and air in the scramjet combustor. The field characteristics of cavity
were introduced in those aspects, such as selFoscillation and its controlling techniques, residence time, drag and so on. The recent
research of cavity as flame holder in the scramjet combustor was reviewed in both experimental and numerical aspects. Some problems
of cavity as flame holder were needed to further investigate in order to improve the performance of scramjet.
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(a) Open—cavity flow

(b) Transitional—cavity flow

(c) Closed—cavity flow

Fig. 1 Characterization of supersonic flow cavities and associated pressure distribution on the cavity floor from reference[ 15]
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Table 1 Residence time in reference| 17]/ ms

Cavity LiD=3 LiD=17
30 1.32 1.45
60 1.47 1. 54
o0 1. 63 1.64

Table 2 Cavity residence times and pressure

difference in referencef 18]

Cavities LD3F01-90|LD3 O 1-30{LD3 0O 1- 16{LD5 O - 90]LD5 0 1- 16
Residence times/
1.24 0.95 077 1. 04 0. 89
ms
Drag_coefficients | 0. 0166 0. 0272 0. 0435 0. 0277 0. 0490
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Table 3 Drag coefficients in reference[ 17]

Cavity LiD=3 LiD=17
30° 3.2x10°° 8.9x107*
60° 3.0x10°° 8.7x10°
o 2.8x10°° 8.6x10°
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