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Fig. 6 N, (4,C) and H,-O; CARS spectra (B, D) taken in the Hz/ai.r premixed flat flames

Tn, is the temperature derived from the Nz CARS spectrum, [Hz]. and [02]. the mole fractions of Hzand Oz derived from the Hzand

0 spectra, [Hile and [Oz]. the mole fractions of Hj and O derived from the local equilibrium calculation, respectively. ¢:

equivalence ratio. A, B; total flow rate of Ha+air is 45 L/min; C, D: 85 L/min
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Simultaneous CARS Measurements for Temperature and Concentrations of

H;and O, in Premixed H,/Air Flat Flame

Yang Shirun Zhao Jianrong Yu Gang
(LHD, Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080)
Chih-Jen Sung
(Dept. of Mechanical and Aerospace Engineering, Princeton Universily, Princeton, NJ 08544, USA)

Abstract N coherent anti-Stokes Raman spectroscopy (CARS) and Hz-O, multiplex CARS
employing a single dye laser have been explored to simultaneously determine the temperature
and concentrations of H, and O, in a premixed H,/air flat flame burner. Systematic
calibrations were performed through the well- characterized flame. In particular, the
temperature measurement was accomplished using the intensity ratio of the H, S(5) and
S8 (6) rotational lines, while the extraction of Hzand O, concentrations was obtained from the
H; 8(6) and O, @ -branches, respectively. Details of the calibration procedure and data
reduction are discussed. The associated detection limits as well as calibration errors are also
identified.

Key words H;and O, multiplex CARS, simultaneous measurements of temperature and
concentration, premixed flat flame



