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Investigation of Forced Ignition Scheme Based on Active Cavity
Injection in a Supersonic Flow
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Abstract: To investigate the effects of active cavity injection on ignition at the inflow conditions of Ma=2.1
with stagnation state T, = 846K, p,=0.7MPa , transient images taken by high speed photography and synthetic
images made by statistical processing were used to study the ethylene ignition scheme of using the parallel injec-
tion alone, using the ramp injection alone and using the parallel and ramp injection together, and numerical
simulation was carried out to study the steady flow field before ignition of the scheme of using parallel injection
and ramp injection together. It is revealed that under the ignition working conditions in this paper, the parallel in-
jection will make the fuel conglomerated in the cavity angular recirculation zone and around the spark plug easily.
The ramp injection is good for the initial flame kernel to propagate in the cavity, although the ramp injection
pressure drop is lower at the same injection pressure. In order to make the fuel distribution more even in the cavi-
ty, the injection position in the parallel edge should be near the shear layer while in the ramp edge should be
near the cavity bottom wall. By comparison, using the parallel injection and the ramp injection together in the
cavity will make the fuel distribution more even and the flame in the cavity is more stable after ignition. Besides,
the flame will penetrate the shear layer, ignite the transverse jet downstream of the cavity and form a stable com-

bustion in the cavities at the active injection equivalent ratio of 0.03 and the overall equivalent ratio of 0.14.
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Fig. 1 Direct-connected test facility
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Fig.2 Scheme of cavity,injector and spark plug
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Fig. 3 Grids of the ignition cavity
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Fig. 4 Ignition process of Case 2 and Case 3 viewed by high speed photograph
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Fig. 5 Synthetic RGB images of all the cases
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Fig. 6 Numerical simulation of Case3
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Fig. 7 Velocity profile of Case 3 by numerical simulation
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