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Abstract >> In order to improve the performance of temperature field measurements by CT-TDLAS (Computer
Tomography Tunable Diode Laser Absorption Spectroscopy), a new reconstruction algorithm, named two-ratios-
of-three-peaks method is proposed in this paper. Further, two methods for selecting appropriate initial values of
the iterative calculation of CT-TDLAS are proposed. One is MLOS (multiplicative line of sight) method and the
other one is ALOS (additive line of sight) method. Two-ratios-of-three-peaks (2R3P) algorithm combined with
MART (multiplicative algebraic reconstruction technique) is finally developed for the enhancements of reconstructive
calculations. The results have been compared with those obtained by the conventional one-ratio-of-two-peaks (1R2P)
algorithm. In order to evaluate the performance of this algorithm, numerical test has been performed using phantom
Gaussian temperature distributions with 11x11 square mesh. The performance of the constructed algorithm has
been demonstrated by comparing the results obtained in actual burner experiments with those obtained by
thermocouples. It has been verified that 2R3P algorithm with MART and MLOS showed best performance than
that of 1R2P algorithm.
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L : path length [mm)]

Q : partition function
nj : number density of species I
a : absorption coefficient

. relaxation coefficient

Subscripts
i : species
j : laser beam number
vi . representative peak wave of species |
N : 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[cm-1] Anm] [cm-1-atm-1] [em-1]
7202.255 1388.453 2.73x10-2 446.51
7202.909 1388.326 1.15x10-1 70.09
7203.658 1388.183 1.59x10-4 1742.30
7203.903 1388.136 1.88x10-2 742.08
7203.906 1388.135 5.65%10-2 742.07
7204.166 1388.085 7.88x10-3 931.24
S(T) =5 )Q(To) Toe:r 7th4 1 1
v ot T TR\ T,
hevg } hevy,; 17!
1—ex )1 —ex : 2
pl—7 ) pl— T, ) @
07| A4, T BZLE(296K), E (lower state energy)

= A9 ol|AL h [Isl= SR
20k A, e [emfs]i= B Hk, QT)= &
(partition function)2A] £-2}9] oL 2| A ejfo] A
Sh= 4xp4] 9] 2R LERET. B oA =
THEE A= GhE FolA A= d Axe 2
2 AREE 7= e AlQA1 L, =2 A%

£ 7H= 6709 diaubds A5kl Table |1
o HITRAN2008database”ol| A A &sl= AA % ub
ol 4] H0RAe] AZFwel #E9lolvA] ke
Urebdlich

Fig. 1(a), (b= AR 7S 0|83l whsolzl
SrAdEY FAolt #1458 Y-S UEh
o, tisFupgolA F4Ae et =52 Y
4= Qlth 11 2o M ST =2 #1 #IHIL-],
#2, #3 A o] 2o W A7t A4S Fig 2
oA HojEar gl

Fig. 32 Fig. 225 € 5ol F47w9] H
(ratio)o]th. 2k=of whet F4=H|7} FElEH LPEM
= #H, #1143 AT gaiElE AbIA g5
Fe 22 ek a3t JRE Alwsich Fig 4

,k K= &

et

ol 1

>>

ot

SRS

AdoluAets] =24

Yoshihiro Deguchi - 7538 - =g

To

0.05
—_ #2 —300K
5 0.04 #1 #1-1
= — 500K
E 0.03
=]
2 0.02
g #3
2 #4
0
1388 1388.2 1388.4 1388.6
Wavelength{nm)
(a) 300 K, 500 K 0.1 Mpa
0.05
—_ — 700K
5 0.04
3 #1 141 —900K
E 0.03
=]
20.02
o #2
Q901 | ¥4 #3
< #5
. NA__A_
1388 1388.2 1388.4 1388.6

Wavelength(nm)
(b) 700 K, 900 K 0.1 Mpa

Fig. 1 Graphs of theoretical H,O absorption spectra
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Fig. 3 Intensity ratios from three absorption lines
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Fig. 4 Analysis grid and laser beam path
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