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PLIF and CARS Study on Hydroxyl Concentration Distribution Imaging

in Flames and Its Relationship to Temperature

ZHAO Jian-rong, CHEN Li-hong, YU Gang, YANG Shi-run, ZHANG Xin-yu
(Laboratory of High Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The fluorescence of hydroxyl radicals (OH) in flames was detected in flat and slit flame burners
by planar laser-induced fluorescence (PLIF) technique with single laser pulse. The relative concentration
distribution and width of OH radicals can be obtained from planar fluorescence images. For diffusion
flames, the high temperature region is located at the inner side of OH zone, whereas the flame boundary
is at its outer border. The coherent anti - Stokes Raman spectroscopic measurement(CARS) provides a
convineing evidence for this conclusion. PLIF imaging of turbulence flame displays clearly the irregularity
of flame surface. PLIF imaging technique provides a powerful implement for the investigation of flame
structure and flow field.

Keywords: Planar laser-induced fluorescence (PLIF) ; Hydroxyl radical ; Flame; Single pulse; Coherent
anti - Stokes Raman spectrometry



