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Temperature Measurement of CH,/Air Premixed Flat Flame Burner
Based on Tunable Diode Laser Absorption Spectroscopy
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Abstract: Temperature measurement is significant for combustion diagnosis. An on-line temperature mea-
surement method based on tunable diode laser absorption spectroscopy(TDLAS) has been developed, which
achieves dual laser cooperative work and simultaneous measurement of two absorption lines (7154.35 cm™!

and 7467.77 cm ') of combustion product H,O by dual beam time dividing scanning strategy. The accurate
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inversion of the temperature is realized by two-line integral absorbance ratio, which meets the application needs
of on-line temperature detection of the combustion field. The experimental research on real-time detection of
flame temperature in CHy/air premixed flame furnace was carried out, and the results were compared with
the thermocouple measurement, which shows TDLAS and thermocouples have good consistency with relative
error less than 3.8%. The feasibility and reliability of non-intrusive and rapid temperature measurement of

the combustion field based TDLAS technology have been verified.

Key words:  tunable diode laser absorption spectroscopy; water vapor; temperature; flat flame furnace;
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Ht (Coherent anti-Stokes raman scattering, CARS)[®~7] #5i% 5% (Laser-induced fluorescence, LIF)!®! i
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EARE. FEE LS REOERIBOEIER A (Tunable diode laser absorption spectroscopy, TDLAS) B 3F#
fill, PLTIRRESI0R, mRLPLE, M FTRSEN A, HRERIREEE, RE, WHESESH, SRR
LB,

A SCEPRHRGEE AT Y A T2, 22T TDLAS MNRJFERE, BFFE T 2T 20 R g BUB A FoR,
ARG T RS2 3 T R B R TELRA I, @ X e / 2R (CHy/Alr) TR T-Ha 4 Ok I BE iy 7R A
SEI 5 R B AR MNR AR Fe AT, R T 0T AT AT,

2 R BB R A S LR s H
2.1 TDLAS BENE/FIE
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Table 1 Lines parameters for double lines temperature measurement

Lines(cm~!) Low state energy(cm™!) line strength(cm~2-atm™—!)
7154.35 1789.0426 3.71x10~*
7467.77 2551.4822 1.27x107°

TR R P2 WIS 26 7E T=1600 K, P=1 atm, =0.05, L=10 cm {4 T BRGE BRI & an & 1
B,

A H PR ERESR T AERARICEE S, WHENEFRE 8RS THEEKTH 1.5 e
F) B3R, HEASHBEMIELES.

T T 25 IR B 2R 1Y 2R 5 5 20 HU (S FE YR (500~2500 K) AyAR{k - 2R ANIE] 2 B 7.
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Fig.l Simulation curve of absorbance Fig.2 Variation of line strength and line strength ratio

with temperature
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Fig.3 Schematic of TDLAS temperature measurement system for flat flame burner
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Fig.4 Direct absorption data and etalon data Fig.5 Calibration results of TDLAS temperature

measurement in high temperature tube furnace
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Fig.6 Fitting results of the absorbance curve at Fig.7 Temperature measurement results of flat flame

equivalence ratio of 1.0 furnace by TDLAS and thermocouple
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