it R Bit5HE - 27 -

doi: 10.11823/j.issn.1674-5795.2022.04.04

TR WE R T TDLAS B EMN &
FHiEHR

MERE, R, WA, HFL’
(1 s T 4b 2 K it &M R AH K A7, b3 100095
2P EEAFE HEMNRITEFKR, #T /M 310018)

 E: bk B B TDLAS % K 43 48 B 8 Ol ok I8 49338 77 78 1Y T 34 RNk % 5% mi I8 O B 0B T Y
FAL, BT — A E TR SO A A AR AR RO E I Ok, R PO E LT Rk % — R
FILE M HOLE, RAEXHERR 2R R o R LE, Lk RHR TR RSN E, RERENE
MEF M. PEHLT185.6 cm™ A1 7444, 4 em™ W £ HLO R g &, A RO 1 15 F #3E £ 400~2600 K i FE TG
BN ESNRE AT REFEITE, ARAEELREFNE T#HEE—-ETDLASH E R4, 7 573~1173K
BMESREANIEAT T B NIE ER, HFHFRBELELEBENHRP LR EE T NN ELE RS Aug TP
Ry A KNI B A RIAT X, ERET: ZHGETHBENTFHANIEEZLSF N 1. 11%F15. 66%,
ST B R E I A AR 22 A 1. 02% F1 9%, BeAE T AR AR T AR UK S AR B 2 AL AR MR SR EUAR 4 R
HEHATIRE M BN TATHE S EH M, VS TDLASEENEFZ R KL ERMET EEMH L,

KR HORR O BRIk BENE; W BOLEE & A TR

HESHES: TBM SCEAFRIRAD: A MEHS: 1674-5795(2022)04-0027-08

Method of TDLAS temperature measurement under influence of

interference absorption peak
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(1. Changcheng Institute of Metrology & Measurement, Beijing 100095, China;
2. College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: In order to solve the problem that the interference absorption peak affects the accuracy of temperature measurement in
the current TDLAS wavelength scanning direct absorption method temperature measurement, an integral absorbance calculation
method based on the symmetry of absorption spectral line was proposed. By using the absorbance in the frequency range from the cen-
ter frequency to the side of the noninterference absorption peak, the integral absorbance in the whole frequency domain is obtained ac-
cording to the symmetry, so as to eliminate the influence of the interference absorption peak and improve the temperature measurement
accuracy. Two H,0 absorption lines at 7185.6 cm™" and 7444.4 ¢cm™ were selected, and 8 temperature points were selected for tempera-
ture simulation calculation in the range of 400 ~ 2600 K using the absorption spectrum simulation data. At the same time, a TDLAS

measurement system was set up in the laboratory environment to measure the tube furnace temperature in the temperature range of 573

~ 1173 K, and the measurement results of the symmetrical integral absorbance calculation method of absorption spectral lines were

WimBHE: 2022-08-10; fEEBHI: 2022-08-15

BEEWHE: EEFHEKLII(J2019-V-0005-0098) 0l

S| AR Mk, 2%, Wi, 5. THRRIERZ N N TDLAS il B & LR (1], iHEAR, m
2022, 42 (4): 27-34.

Citation: MEI Y Y, CAIJ, CHANG H T, et al. Method of TDLAS temperature measurement under influence
of interference absorption peak[J]. Metrology and measurement technology, 2022, 42 (4) :27-34. E

=]



- 28 - BEiRRERHE

202255 42 % % 4

compared with those of the single-peak method that ignored the influence of interference peaks. The results showed that the average

temperature relative errors calculated by simulation are 1.11% and 5.66% respectively, while the average temperature relative errors

measured by experiment are 1.02% and 9% respectively, which verifies the feasibility and accuracy of temperature measurement based

on the integrated absorbance obtained by the symmetry of absorption spectral line in the presence of interference absorption peak. It

provides an important reference for promoting the development of TDLAS temperature measurement technology.

Key words: laser absorption spectrum; direct absorption method; temperature measurement; symmetry of absorption spectral line
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Tab.1 Temperature calculation results in different 1ntegration ranges
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LR BT T B (W) 1006.2 6.2 0.6182
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Tab.2 Temperature calculation results at different

simulation temperatures
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