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Combustor using OH Chemiluminescence Images
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Abstract

Measurements of OH chemiluminescence in an atmospheric pressure, laboratory-scale dump combustor
at equivalence ratios ranging from 0.63 to 0.89 were reported. The signal from the first electronically
excited state of OH to ground state was detected through a band-pass filter with an ICCD. The
objectives of this study are two: One is to see the effects of equivalence ratio on globa heat release
rate and local Rayleigh index distribution. To get the local Rayleigh index distribution, the line-of-sight
images were inverted by tomographic method, such as Abe de-convolution. Another am is to
investigate the validity of using OH chemiluminescence acquired with an ICCD as a qudlitative
measure of local heat release. For constant inlet velocity and temperature, the overall intensities of OH
emission acquired at different equivalence ratio showed periodic and higher value at high equivaence
ratio. OH intensity averaged over one period of pressure increased exponentialy with equivalence ratio.
Local Rayleigh index distribution clearly showed the region of amplifying or damping the combustion
instability as equivalence ratio increased. It could provide an information/insights on active control such
as secondary fuel injection. Finaly, local heat release rate derived from reconstructed OH images were
presented for typical locations.
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Fig. 1 Schematic of OH* image acquisition system



2004

N e &
rmru_E
=
o
R
=
2
%SHE
=
T
2
R
R
Job fob
12 o2
tlo 1o
o2 e o

o o

T/ A w = e A
oo frE o

AR

ROflo Bl
o N

2
i—",
1e
of
e &

20
e
ok
Y
ot
rlo
o|\
N
ol
=
Ho

=
o] 270% kel A Gnk
oAlE Feld 4= gt Fig 3= & F
Fak= 1670 QoA e dREES
Ays el 2 Aol gk
(0.63~0.89)°ll ] B ZFH]o] wE F A
AeFol A FFA R St

T ARem, CO¥, OH*, CH*E o]

o
o% MY ol gE Y T oo rl ox

AN
oZ
AT

ofo >
(9 o
r2 % 1o do ol o o Jf o

T ASEN w2 AAFS FAT 5 A9
ol o AMH(COF, OH, CHYS FAdh:
W HAUZN N W Ee] Lo A5 F5A

o2 oFEsy] il A= AL T

—= ¢=063
—— ¢ =059
—h— $ =076
—v— =082
13000 | # =089

18000

17000

Global heat release, ' [aw.]

%

I I I
i} a0 130 270 a0

lg000 -

Phase of pressure, 8 [deg]

(@)

18000

17500

17000 b

16500 :

Averaged global heat release, g'c[an]

08 0.7 o8 osg
Equivalence ratio [¢]

(b)

Fig. 3 (a) Global heat release rate with phase of
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rate vs. equivalence ratio
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Fig. 2 Phaseresolved OH* images of a 341.8Hz combustion instability. Left half of the picture is the
line-of-sight image and the right half is the Abel inverted one.
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