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Reveal the Flame Structure of Supersonic Combustion
Using OH-PLIF Technology

GENG Hui ZHAI Zhen-chen SANG Yan LIN Zhi-yong ZHOU Jin
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Planar laser induced hydroxyl fluorescence OH-PLIF  technology has been used to image the hydroxyl of supersonic
combustion supplied by the hydrogen fuel being ejected to the mach 1.72 freestream in the three different streamwise sections. Employing
a frequency-doubled dye laser with wavelength of 283.553nm as exciting laser the fluorescence intensity of hydroxyl is nearly indirect
proportion to the mole fraction of hydroxyl. The highly turbulent flame structure of supersonic combustion has been revealed from the
instantaneous PLIF images of hydroxyl. The steady combustion in the cavity can offer on-duty flame stimulating and stabilizing the
supersonic combustion. The flame spreads in the radial direction as well as in the stream direction. Having bigger spreading scale of the
cavity the streamwise flame region would diminish a little.
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Fig.1 Fractional population variation of low rotational levels corresponding to the (); 8 absorbing transition of OH radical

in different vibrational levels as a function of temperature
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Fig.2  Schematic of PLIF measurement system
1.2
3
/ / 0, 0,

23.2%

Fig.3  Experimental model of supersonic combustion Fig.4  Configuration of supersonic combustion chamber
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Tab.1 Designing parameters of heater Tab.2  Parameters of fuel injecting in the supersonic combustion chamber
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Fig.5 Representative static pressure profile of supersonic combustion Fig.6  Sections of PLIF imaging
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