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"Temperature measurement using laser induced thermally-assisted
vibrational fluorescence of BaCl

Zhang Jiangbo, Wang Shikang
(Thermal Science Institute, Tianjin University, Tjanjin)

Abstraet: A new method called laser induced thermally-assisted vibrational fluorescence
«(LITVF) for combustion temperature measurement was proposed. The collisional relaxation
model of the populations in the excited electro-vibrational states were established. By using
light at 517.0nm to excite the transition of C*II4(v'=1)eX3Z(v"'=0), the LITVF spectra of
Ba(l were obtained in the seeded premixed liquified petroleum gas/air flame, from which the
temperature were calculated., The results indicate that the accuracy of this method is op=30 K
when BaCl is used as the seeded molecule.
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Fig. 2 Experimental set-up for LITVEF
technigue

I—Ezxcimer lager (EMG201); 3—Dye laser
(FL3002); 3—PIN photo diode; 4—Power
supply for the excimer laser; 5—Scanning
contr 1of the monochrometer;6—Monochro-
mater (WDG 500-4); 7—Photomultiplier
(RCA 6217); 8-—photo couppler; 9—Prea-~
mplifier; 10—PMT high wvoltage; 11—
Oscilloscope  (Tek. 7934); 12—Recorder;
13—Boxcar (EG&G PARC4400)

ZF 5 f1 REFIWW S F B, 45 BORRE 90°
{5 b, BB -k OB A ERNGES f ¥k A
T WOCHAE RAC B PR AR A 6N B B 4% L,
FER AN P B — b Y, B
HBRPAURESE-RRNELRERES, ZRES4
BIR JC RS UK SR B 2 T SO6ES R 45 Ml 2 &Y
PSR 188 FUAFAE R B A0 3, AL SR R o S i R
W AR R R AT o BOE R B B OB AR
W AR, BIEMAAN, BRGSO
o

Rp R RMERS. BReZENREL =8
FIRG, ¥ 0T A A B R AR (2 ) BEA B BT P A
R R T 2 S S IR K HEh . SRR
WA/ ZERERBR, UFEREREY 28mm [
Bl % R B JB WK Mo

BT BaCOl 437727 WG E P R A A &%
WL GEE S, B, 4% BaOl 43 T80 #
BLFo # BaOl: SRYRES T 7818 K ) Bl WK BE O 10%

POV W, 3B LY 3 AR HE KRG 3K, 78 B9 IR SO BT R BaOl 43

LR P HRANRES TS SHENT. (o) BOLLE.: #E TR, i fER 300 mJ,
FRrEE R 10Hz, JeRBoLa i Bk 510~530 nm, A0 ¥ 520 nm, Bk FEE 37 ns,
WRHEE 0.2em™ (b)) BAMN, NFTPLEME SIPRLET JE #1500 pm, J 4 H# E R
0.0258 nm/s; (o) fFH%E: MR M AFE 50 Q, fFHEHE —1200V; (&) FIEBRE: B
FEHr 0~200 MHz, 25 30dB, M5 ZE /T 2.0dB; (6) Boxcar iZRpy 71 HF 138 1,
B 3 1 pes, Z04L S 2E 500 ns, SRAF IR bns, BIINE 50 &, f. MBEER, RELAB
$10 mm, ZZKEH 2kg/cm?, A& 5.5 L/min, Pk Al E 0.3 L/min,

M, £ 8 & R
B 3 BRAARME P LKBE BaOl 4 FH LITVF Jeilt, B S(a)h it R M MK



113 R EOEE R BaCl 47 R BhiRsh3 R IR R R E 829

PRk 514.0nm, ZEH IR, BT 514.0nm ¥ K4, A B EE R 517.0,631.5 f1524.5
nm i, XIEBTERESC L WILFEFHTRERTSRERIELRLTHRET S
i, T A A T X RB R 56, Bl T &R KT P-O0 BFAR, $EMEESE
BB &5, 524.5nm #ENNVEH O l/:(v=0)>X22(v=0), il 517.0nm ] 521.5nm %
£& M43 U P O Il 1/0(v=1)X?*3(0=0)Fl O* 3/s(v=0)e>X* J(v=1), BT RIEM F-
ORFEATRHEWE, B, 5024.5nm {#LHBIL517.0nm 71 521.5nm #LH, EH3(D).
(o) 7R A 524.5nm 1 517.0nm P K & BaCLo T 8B A28 6615 E . B 3(a), (b)
s R B R R Pt B F-O B -FAS R 3B 2 SR A, 30K 8 3B 98 b i 35 B ek i
FHkiRE BHETZER, EETLUT.0nm ERHEEEE, ERESSETERS %
HFO* H3/:(0=0)F1 O* Il (v=0) F&3h BB St L1 #Bh ¥ 3h %6k 4% 514.0nm 1 524.5nm,
MBLITVEF # g, B EAF KRR OEEREZ W, RE RERE,

1 Ae=51Tnm

(c)

T ITEI6 515500502504 506
Alnm)

Fig. 3 LITVF spestra of Ba(Cl at different excitation wavelengths
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Fig. 4 LITVF spectra of BaCl for different measuring points in the flame
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Tab'e 2 Measurements for the point of (x=0, y=30)

Items& 8p(524.5 0m)mV
Ratio emperatares (K)
No Sp(514.0pm)mV
1 132.129/92.676 1.4357 1741
2 132.856,/63.976 1.4137 1788
3 133.070/94.173 1.4131 1791
4 134.128/95/128 1.4087 1809
5 185.221/06.373 1.4033 1832
Average value
12 1323.4808/94.465 1.4189 1792
Z==_"3 1,
T i=1
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