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CO,* Background Effect on OH* and CH* Chemiluminescence
Intensities in a Gas Turbine Combustor

Daesik Kim and Jong Guen Lee

ABSTRACT

The measurement of heat release rate is of great importance in the study of thermo-acoustic instability occurr-
ing in lean premixed combustion and the chemiluminescence emission has been used as an indicator of heat
release in combustion instability studies primarily for its relative simplicity. This paper presents results of ex-
perimental study of flame chemiluminescence from an atmospheric, swirl-stabilized, turbulent lean premixed
flame with a main emphasis on the effect of CO* background level in the CH* and OH* band. The test
results show that the effect of CO,* level in the CH* band is greater than that in the OH* band. Also, the
background to peak ratio for both CH* and OH* bands can be expressed as a function of equivalence ratio,

almost regardless of a change in the inlet velocity.
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Fig. 1. Schematic drawing of combustor and nozzle assembly.



ZFEEREL A

7194 COY* vj 7 7 =7 OH* W CH* Shs} g 7 o] u] 2] &= & 39

Beam splitter 1

5 S o ]
Focal |
ocal lens Beam splitter 2
(=)
ljl [

i 3

©
=

OH*
optics

Fig. 2. Schematic drawing of 3-way PMT system.

Table 1. Operating conditions

Inlet velocity (Vin) 25~35 m/s
Equivalence ratio (¢) 0.65~0.775
Inlet temperature 20C
Combustor pressure ~atmospheric
Flame Stable
Mixture Premixed
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Fig. 3. Effect of equivalence ratio and inlet velocity on
the chemiluminescence spectral intensity.
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Fig. 5. Spectral intensity showing OH*, CH*, and CO.*
emissions.

o|zstn R MU EQtt Fig 5% OH*$} CH*QJ
W3 = 2y g 9365 nme A 9] COs*
Ao gt AeFeolch T HAL d
Aol AR A S == Co* g /ﬂz‘z%
ZAHORA, AR B Ao ALw z} b
o 9] CO* M| HES 93 e 41} okl ®
ZF9(4th polynomial curve fit)ol] 9|3}o] 7 o] = Qlc}.

Fig. 62 7179l & ¢+ Hof diste] Cox*
WAt 2 el uE el dew

i

o g L2

R 5 NS )

[e]

o?‘ij_,

vehd Autolth £ A B v AT &
w9 9GS A WA P Ao ehFort F
apule] Wstel i 24 oEate Ao AZH e

FFul7E 7ol wel S ¥ CH* 3 =Agko] o
S A (EY T4 Y] CO* FE)2 A AT
Aoz zhasle Aoz Yyt E3 B J19
AE zAA 7HA 3ldksl A Q1 PEFH] 0.652)
7, QA T Age) oF 75%7F COs*o 4 A
A 3k F 25%%ro] CH* ZHAo 93t Fr)o=
AE Ak Eo AY 23 F P %Ef& g
0.7759| A= A CH* 7%= 2] oF 60%7} COy*ol
o Ao g vehgt
3FH, OH*(307 nm)2] 7-$- CH*H.rh= 2hon), o]
A% CO* WA gro] SR z=7o] upet oF 17-45%
=5 At Aoz SHHAY & AnER
%1_ CH* 4 OH* 3}3} %_*%OETH SR
AL A Yst] fleiA= 2 mg el
COx* w7 grel 1= A X*"J 12
sich
Al, o714 g7EA] Su2E -2, CH*9 by
FE Hg2 &£k Biglils Ao d¥
oA G o] AFE Hel
ol= OH* Z¢& TU3 AFS
A, whok ﬂﬁhﬂlﬂ A= AL

lo = g Ly

zm.

o
|r ru&

}
01

—l>:‘.’£o§$jloﬁ_19.
a Hjm"ﬂ—l}i
—‘r‘h'!"oil
W=

1}

T

1,
R
o U~

ka1,

§

>~
=
o,
_g
T

2 oo o

;;rlrn

(e}

o
ot

Fig. 6. CO,* background ratio to CH* peak intensity(at
430 nm).
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