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TEMPERATURE AND WATER VAPOR CONCENTRATION
MEASUREMENTS OF CH4/AIR PREMIXED FLAT FLAME BASED ON
TDLAS

Yu Xilong, Li Fei, Chen Lihong, Zhang Xinyu

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of
Sciences, No.15 Beisihuanxi Road, Beijing 100190, China)
(Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract A sensor based on tunable diode laser absorption spectroscopy (TDLAS) was constructed for
temperature and water vapor concentration measurement. Absorption lines were selected and analysed
using spectrum database Hitran2004. Two fiber-coupled near infrared distributed feedback lasers was
used to probe two water vapor absorption features (7168.437 cm™ and 7185.597 cm™) near 1393nm
which has high sensitivity of temperature measurement in 500-1300K. Successful experiments were
performed in a CH4/Air premixed flat flame burner using direct absorption wavelength scanned
method at a 1KHz scan rate. Because of the cooler shear layer in the flat flame, mixing layer theory
was applied to correct TDLAS results. Comparison with thermocouple measurements, the max
difference of both methods is less than 80K (6.7%). Comparison with calculation, the average water
mole fraction difference is less than 0.02(10%).

Key words tunable diode laser absorption spectroscopy (TDLAS), temperature measurement,
concentration measurement; premixed flat flame, Hitran2004
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