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Forced ignition of kerosene spray in supersonic airflow with

hot gas injection
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Abstract: Forced ignition of kerosene spray with hot gas injection was investigated ex-
perimentally in an expanding scramjet combustor with incoming air total temperature of
800 K and Mach number 2 which was related to a typical cold start-up condition of dual-model
scramjet. The fuel was injected vertically into the crossflow upstream the flame-holding cav-
ity. The kerosene spray shadow and self-luminosity flame evolvement during the process of
ignition were observed using high speed camera. The effects of injection scheme such as po-
sition and direction of hot jet on the ignition results and cavity-trapped flame generation were
compared and analyzed. Results reveal that the enhanced ignition by hot gas injection is
characterized by the far-field diffusive burning between spray and hot jet. The trapped {lame
within cavity is created due to the flame propagation upstream which is the dominant mecha-

nism of successful flame establishment.
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Fig. 1 Schematic of dual-model combustor
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Table 1 Simulated condition by air heater ; l i /

qn/(kg/s) 2.0 Tl—/_.“Lﬂ

T‘/K 840 T‘_/_IM

T./K 500
1 i r: Hot gas injection with different directions
b /kPa 600 + : Kerosene injection holes with 5-@ 0.5mm
p./kPa 81 )
V/(m/s) 860 Fig. 2 Schematic of cavity configurations with
Ma 2.0 different hot gas injection positions and

directions
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Fig. 3 Photograph of hot gas injection installation
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Fig. 4 Results of different hot gas injection schemes
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Fig. 8 Propagation of initial kernel created by

downstream hot gas injection
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