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Abstract: Hydrocarbon fuel is used in the regenerative cooled scramjet. Due to its disadvantages in ignition
delay time and stable combustion range, it is desirable to develop new technology for igniting and stabilizing the
hydrocarbon flame. Pulse combustion may be a potential method, but its study in the scramjet combustor has not
been paid attention. In this work, pulse combustion of hydrocarbon fuels, ethylene and kerosene, in a Mach
2.5 supersonic model combustor was experimentally investigated using a pulse spark igniter (5Hz, 50J/pulse)
located in the center of a cavity, respectively. The results indicate that pulse combustion of ethylene exists out-
side the stable combustion range, which can provide effective pulse thrust. Pulse combustion of ethylene appears
mainly at low air stagnation temperature. Pulse combustion can further induce the stable combustion with increase
of air stagnation temperature. No pulse combustion is observed at high air stagnation. Pulse spark igniter in this
work is unable to induce pulse combustion of supereritical kerosene,, which maybe requires more energy and radi-
cals.
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Fig. 1 Schematic of supersonic model combustor (mm)
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Fig. 3 Histories of static pressure at x = 700 mm for the pulsed
combustion of ethylene at three vitiated air stagnation
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Fig. 5 Histories of static pressure for the pulsed combustion of
kerosene at the air stagnation temperature of 1150K
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Table 1 Experimental conditions and calculated Da numbers
H/m Ma T/K T/IK p/kPa a,/(m’s) Sio/(m/s) Da
0.012 2.5 1030 492 78 9.27x10°° 0.78 1.98
0.012 2.5 1070 511 78 9.27x10°° 0.78 2.02
0.012 2.5 1830 874 78 9.27x10°° 0.78 2.58
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