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Abstract >> The performance of the CT-TDLAS (computed tomography-tunable diode laser absorption spectroscopy)
is strongly dependent upon the line broadening functions. The line of the laser beam used in the TDLAS is scattered
by the natural broadening, the collisional broadening and the doppler broadening. The influence of the natural
broadening to the experimental spectra obtained in the TDLAS is negligible. The influences of the collisional
broadening and the doppler broadening to the experimental spectra are relatively large, in high pressure gas flows
and in high temperature low pressure gas flows, respectively. In this study, optimal coefficients are proposed for
the doppler broadening function by using the experimental data obtained in a flat burner test. The optimal
coefficients were v;=0.16 and n=0.37. Using these coeftficients, the temperature and concentration distributions at
the engine exhaust gas pipe have been calculated showing their validities.
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Nomenclature I : intensity of laser light
L : path length [mm]
A : absorbance Q  : partition function
G,j : line broadening function of laser line j n; : number density of species I

: absorption coefficient

. relaxation coefficient
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Subscripts

: species
: laser beam number
Vi : representative peak wave of species I
: wave length [nm]
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Table 1 Information of selected spectra lines of H,O at
reference temperature (296K)

Frequency Wavelength Line- Strength E”

vo [em™] A [nm] [em™-atm™] [em™]
7202.255 1388.453 2.73x107 446.51
7202.909 1388.326 1.15x10™! 70.09
7203.658 1388.183 1.59x10™ 1742.30
7203.903 1388.136 1.88x107 742.08
7203.906 1388.135 5.65x107 742.07
7204.166 1388.085 7.88x10° 931.24
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Fig. 1 Theoretical H,O absorption spectra
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Fig. 3 Analysis grid and laser beam path
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