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Abstract : Combinations of optical interference band-pass filter and photomultiplier are often used for detecting OH* and
CH* chemiluminescences in examining the correlation between chemiluminescent intensities and the combustion quantities,
such as equivalence ratio and temperature. Since we consider that the influence of continuous background emission on
chemiluminescent emission intensities should not be ignored, we propose a technique for removing those influences on OH*
and CH* chemiluminescent emission intensities measured by the combination of optical band-pass filters and
photomultipliers. Moreover, the correlation between the actual chemiluminescent emission intensities without the influence
of continuous background emission and the physical quantities has been investigated in the present study. By separating
chemiluminescent emission intensities of OH* and CH* from continuous background emission intensities, it becomes
possible to measure equivalence ratio using chemiluminescent emission intensities at any positions of a flame. This technique

holds wider applicability than the conventional methods.
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Fig.1 Example of emission spectrum of laminar premixed flame.

L7%&, M1 oblirgsoidsz e T s @iy
BAOKROAFINEART FLo—FlRd &9z, FHl%
RETZIPHNVHFNICEHET AR Vb [k
KRS 2 2 L L7225, Kl OH*, CH* ICEHT % &,
OH*, CH* HkED HFEEHELIEE | O RMRFEI IS ¢
20, OWINHHEFFHLART Ptk o TERFENRT



WM 132, OH*, CH* 7 YA IVERNZH W7 FIRAKRDOBRBELHNEIC O\ LT DELE

W3, Z OEFEFEEIE 250 ~ 450 nm DRI IC A S
% CHO DF8H (Vaidya Band) X T 350 ~ 500 nm DR
WHAICH B CO - O FHEAARZ PLMICEBHDEELDS
NTw3, ZOHEGEHENEART FLVOFEZID R 2L
EWREETH D, LD bUEEO AR E FRIRCEHNT 26
BIZBWTIEEEINTOLRYL, LrLAas, BfEs 2
2L —vaviEREDERN G ICHV 2 EBT—5 %
AT 28460, 7 0)VAFEEE %R Ay CREEIREED
HWimr T GG, LR EBIE T 5 2 LA
RTH5.

Z TR TIE, BT 2 W TKED S D
7 ¥ AV EAFEUTRIE £ BTG D KRN T DI % iR
2. ZLC, 7YANVAFEICEST 2 AEEEOE
A% AES - MR, 52V AFOEEHANC 3Ol
HDWEBRIMETE LV Ebhrok, 22T, KW
ICEBD H 5 KRBT 2 5HIZ I I A, B
Rz VTR D - LR oG 2 otlc, HiR
MR 2 A T 2 Pt T 7 4 L & LB HEAEE I
ko TR o3 HFNWEEE, OH*, CH* HRD 7P AL
HFOGIEE & FOCRE Iy 5 2 2 a, £,
HEFRNEE R T A—FICHVE 2 Tk X h HEM
MOFEKRBWHEEREL -

2. RREBHIVTE

¥ 2 ICEBEBEOMKKZ R T, AHETHRE Lk
£z, 20y boN—F (040 mm X 8 mm) 12 X > TRAE
TCLERERINIzbDT, Y2 1.0~ 12 FTD
JEHRFRGAKRTH S, BEHCIZ, TToRENDLEL,
7, L=V BELBIHES SRR LS L L, RIBBEICE T
2 HELBTH RS O 2L R T & % Dibble Fuel[9] GRA AR
H: CHy: Hy =379:62.1) 27z, ZoBEHIMX 5~
& D HIRBEHEE DA T2 80, KRBT D 72 & 12 Wi
Wz H T 2085 5, L LAFERTHG I NN—FT
i, 20X BEMHETTCRRREZEICEKET S 2 L23T
Ehhol, 21T, BRI EESTETRIRRD 23.3
%) BATI\, RBEHEE TIP3 2 & TRRELEL TF
L7z, RO, WELoBE L AROREIOMEL T
ERMRVBET B72012, N—FHPICE O FEEEE 3T 7,
ZHRITIE AL TV O EREBEARIC, FRlichFEIN
7o, SOURRES RS 1, B4 o MBI 725 T
BINED R BVENIEHER (LK, MICRO & FEA)
[10,111Z w7, L2 L, MICRO 2 ZDFEFHw3 &,
Wl BICHFET 2 KBS DFEE OZHLTLE Y, H
FABMESHEZILS R 2 2 ik, 22T, TE?
FR D JEE% B & D% HERR T 2 72 %, MICRO DHI[IC A
Uy bD A2 A7 2T 72, KEDRFTHEFNIZ
MICRO 2 & > TSI N, HWERRINT7 7 A N7 —7
)L (ZZEEMR TS, ST-U200D-SY, NA =02, 3 7££200
um) 12 & o THEPTHEFIr G4 (ORIEL #L, MS257) 1260 &

(49)

207

Optical fiber

Burner
Slit
ICCD | el
""" " Diffraction grating
PC

Spectroscope

Fig.2 Experimental system with spectroscope.
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Fig.3 Calibration factor in functions of wavelength.
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Fig.4 X-axis profile of chemiluminescent emission intensities measured
by spectroscope.
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Fig.6 Experimental system with D.M. and B.P.F.

Table 1 Characteristics of D.M. and B.P.F.

(nm) OH* CH* Ar'

CH.1 D.M.(307.5) 97.0 97.5 93.5
CH.2 D.M.(431.5) 93.0 96.0
CH.3 D.M.(488.0) 46.0
B.P.F. transmit rate(%) 52.8 54.3 44.6
C.W.(nm) 306.6 431.1 488.1
FWHM(nm) 9.3 3.0 1.0
Total transmit rate(%) 51.2 49.2 18.4

*Italic Font means Reflection rate(%)
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Fig.7 Profile of transmit rate of B.P.F.
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Fig.10 X-axis profile of chemiluminescent emission intensities and
temperature in case of different equivalence ratio.
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