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Experimental investigation of plasma ignition in supersonic combustor

SONG Wen-yan', LIU Wei-xiong', HE Wei', BAI Han-chen®
(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China; 2. China
Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: The start ignition problem for scramjet operating in lower flight Mach number ( M <4) is con-
cemned in the paper. The method for kerosene ignition and flame stabilization in supersonic combustor is ex-
plored in hydrogen-oxygen combustion impulse wind tunnel. The entrance of supersonic combustor is at Mach
number 2, total temperature about 960K. The plasma igniter with pilot-hydrogen and high-power plasma igniter
are adopted in the direct-connected experiment of supersonic combustor. The successful kerosene ignition and
flame stabilization is obtained by using plasma ignition, cavity flameholder and wall injection fuel. The experi-
mental results indicate that kerosene can be ignited directly with high-power plasma igniter and without pilot-
fuel at entrance stagnation temperature 960K, Mach number 2.
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Fig.1 Sketch of supersonic combustor model
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Table 1 Time requirement for scramjet test (unit: s)
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Fig.2 Sketch of H,/O, combustion heated pulse facility
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Table 2 Measured total temperature in the exit of heater
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Fig.3 The time sequence of facility operation
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Fig.9 Top wall pressure distribution of combustor(plasma igniter)
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