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CARS Measurements of Combustion

(I) Precision of Thermometry

by

Yasuo Watanabe, Mitsuo Gomi, Kunihisa Eguchi
and Atsumu Tezaki

Abstract

N, CARS spectra obtained from the post flame gases in a flat flame burner were
analyzed and the accuracy of the resulting temperatures is discussed. It is shown that
referencing on the time-averaged signals gives accurate spectra comparable to theoretical
ones by eliminating the effects of low frequency modulation of the broadband dye laser.
Referencing on single pulse measurements gives correct average temperatures but can
not eliminate the influence of high frequency dye laser noise. Both full and quick fitting
methods are applied to the determination of temperatures and the results are compared

and evaluated.
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BOBENRTEL—FF#%, QF#¥ (HC,WC), v—
75 — ORIELROKBEEIRT, XIET 5RE
DAHDC AL 7 LEHNICTRY, FHREEORE
Bick5Zl@, FFE, QFEOM TR 20KBEIIC
tEEFSTNE, E—7FRBTANKE, 6
DEDKENC L EBHT/ A ZDEENKENC
EARLTVE, EEREE, R—EDOT-4K
DOTHER HCHDSEL AIWVHEE L, A7 b
NOLERARL . FRF &R, BEEOIS &
DETRLTLOGEBRBTE S h o7, HCER, B
ERGHDOE N » by FEFRALTO ST & D
RBEKEELTLAELDEELZLNS, FFETH,
Foy bV FLAD S DIFHRI & 5 F 5T
NB1HIK, EELLTORBERETTA2bDLE
bhb, #-T, FFELREKGFHOBEOHERIC
EAEMTBELIBTERETHIE, I LCEELNE
BENLTREHEBHHLBALE, AERTE, BR
HRF+HTISODT, BAEDOEFIC OO TOER
BHELED o7,

BEATORAXBERRTHaEL—H-D7
vEL/IAZDERB LV ERBULCHEEICOD
TREADFERILEINTL S, AFFTICBNTET
Bot BRESHIEDOKER, B5TranT5 L
S, FRET - 2CBELTOERBARYS FIVERD

207 FULL FIT
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£ .
z 15 RMS  60.8K
=
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1000 1200 1400 1600 1800 2000
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20
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0 MEAN 1719K
z 15 RMS 445K
Z .
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€3}
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o
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m
= 5
o
z
0
1000 1200 1400 1600 1800 2000
TEMPERATURE K
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s
5 B RMS  70.5K
>
€33
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o
{=]
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=
Z
0 n
1000 1200 1400 1600 1800  -2000
TEMPERATURE K
11 VY I -V ZABEREDE AT T b

BREESAE . BB, TTooty
%‘;—?\ﬁ—éi?.: 385 eni/sec, MRAEHKE =12.5cm/sec,
BEM BN =0.77, 4~ 7 E=50.
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#*3 BEHTHES (Full fitting DFHELEEFEE)

BE R~ b v T AN
EBRES | BRESH |V AR

Toum e? <Tsp> o
1432 A M1 50 1770 7.91%10° 1751 73
B M2 " 1830 6.06 1848 73
C M3 " 1730 4.14 7 1745 71
D M4 " 1930 776 — —
E M5 " 1880 5.39 1883 43
1451 A P1 " 1700 1.52 7 1707 61
B P2 " 1730 3.05 r 1730 53
C P3 " 1670 1.65 7 1664 58
E P4 " 1820 1.38 7 1831 51
F P5 " 1760 1.87 1767 55
1552 A M1 200 1736 4.51 1730 60
B M3 " 1712 4.69 7 — -—

F4 VISV ARERHNESR (BEREEROHE)

E&N | & H Tsum Tpp OrF Tye Osc Tyc Owc Trpax OpEaK

1451 A Pl 1700 1707 61 1719 45 1716 71 — —
B P2 1730 1730 53 1753 36 1735 60 — —
C P3 1670 1664 58 1679 52 1677 69 — —
D P4 1820 1831 51 1835 41 1834 60 — —
E P5 1760 1767 55 1780 48 1778 71 — —
1522A | M1 1736 1730 60 1719 63 1749 72 1694 111

x5 YYINWSAWRARFEILBT LERBEOREL DOV TORE

ERALEELILLD R METL
£ | BHE o2 ®E B R
5 | 1K et Tav €2 o T (K) e Tay e? P
1451A | 1700 |1.5E-5| 1707 61 1810 |8.1E-5 | 1810 64
3.0E-5 6E-5
B 1730 |3.0E-5| 1730 53 1870 |7.7E-5 | 1878 49
C 1670 |1.6E-5| 1664 58 1790 |7.9E-5 | 1832 55
80E-5 15E-5
D 1670 |1.2E-5| 1671 65 1780 |6.7E-5 | 1785 66
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CARS I L 28R EETEI (1) BESTRARE OB 11

HEIELL, SBRALLTHIETIEELV Y-
BB ESHOSEENICCARS A7 PIVICHD
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TEOWRAWREEDARY bWOEBBMHEDSH
5, BRT—SICLBEHEOHETHREL HBL I
ERARSKTT, BPOLIBRMELEOEDE/)
TFEN, cIREOERRFEXETHS, ChLDHIE
DHEELE > ToDERBAEELL IV &
M5, CHidERIELBREO—BORE %R
DEBKECESTVAHDERTBAITH 5, B4
DAWAZEDERT — I LBREL, BREER
F— AL ABMELTE, YIS wzxsy—4240m
FHRE L EBRREICBBALENELT O L bR
BlLi, ChoDERLO, BREBEAEICE ST
BERLV -V -—OFENRERSBIHIE SN 55,
Be DA SNVATIND TV LREEBHSI 5
CHIE SIS &sbh b, MOHES T bR
DERBRENTNS,
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5. ¥ & »
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{EDBER DVWTREL, MTo&REB,
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LT EMRans,

3. EBRTHBONLARI bNVLIOBEEARET
L HEELT, £7 074 vE BT 5 full fitting
W EEHSMNIERE BV S quick fitting %2 #H
L, BO»DBEKET IEBETLE -/, TDE
BBYE AT A — 4 —%FNT, quick fittingtk
{2 full fitting = EASOEE LY v Fv-v ZH)
ERFICBONET EBbhotc, EBREEDHED
feicid, BESREEXRLALTFELOLINT
— S OBV BSLET, CORTCOMELL &5
KRR DRMDH 5,

H O
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