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Abstract — Usefulness of an optical fiber was demonstrated by detecting the generation of self-excited com-
bustion oscillations. OH chemiluminescence intensity detected by the optical fiber showed mostly excellent
agreement with those obtained by high speed CCD camera measurements when combustion oscillations were
strong. Symptoms of self-excited combustion oscillation were also studied in order to predict the onset of
combustion oscillation before it proceeded to a catastrophic failure. For the purpose, we have found and pro-
posed unique measures to tell the onset of self-excited combustion oscillations based on the careful statistics
of fluctuating properties in flames, such as pressure or emission of OH radicals.
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Fig. 1. Experimental apparatus.

OllLixI=sr M132 X35 20044 9

off,

=
A

obF wlHR ALz WHHAA AFAL A=t F
7Fhe AelTAE A Bago e AFda g

Aol @ AF) HEE AlEsisi
2. MR ¥ Y

B AN o] 43 AFAAZ Fig. 1ol vehdt)h T
T3 147 Imin 2 dAE D Fsle e
e Wz e E3P)Y gemiE wisizich
57]125¥ FFHARE 3%k e Sele] TEE
At AFEHAR F, 12719} 22187 2 vpreiRint,
12871 wiFe|HMoA Zaus 3351 22137)
= ZHAeE whadabA (Hitachi, 0.2 OP-5T)el|A #Ee)
Folzl F 12137) 2} Z2aho| o E3l19) gEo] A
FHE A Aato] TFHeRIE & AANES 7}
3 7ol A FEFEE &) Rkt g
7 e WEsAnt Al EAE A A s}
73R E WA= el o)) s 7pHel A
FREZ FEHo et A AR 2y
©] 0.5MPa, 2o} 50 mm, 2E23F 18 mme] 17]Eo]
o QA4v|e {2 AFSoadE AFE, A4, )
HE el Frew FHselAst ElE Wad
wHol & 25 mmXE 40 mm?| AFTE T 2y
Aol AXE Fo] 28 mme} xulel o8] Uk HF
Holzl F 40 mmX40 mme} ©H-E 7R]E Al
FE=lo] AR]FFHol FASARAE AEE Yo
3ldo] FHAlEle]xlth AAale] oF Sulol= mlelF
FW 2(vycor glassyt AEEH e 3] o] hEsiet
davkse QA4 el WZHESE At dfr]Eel
HEEelzlel, w79 Exs W&o}l 40 mmX 40 mm

2 Ze] 150, 300, 600 mm2 3EFE OB
HEZo|E Wz 4 gt ¢l Edr]e] WalE 0.01
A0 WAL 5 TS TRhe A2gel
ofaFe]l 22t 15 /ming} 1 #/min®] ZEE] (rotameter)
=2

£ Wz sl AR 1 Umind] ZepAETE
1gsled E371e) Rl vl 2R 5 AEF 8
.
X

<2

32

2 Ao)A] o] 87 AZAI2EE Fig. 200 vhepich
AzA 2mel M shed 0 2R els] OHS) CH ehelz
P, o 28712 WEae, Ao 239 Ee
Al AALEA AS slshd. slgegRE|e] xpit
PAre] A= 4T CCD 7Hlgl (Kodak Co. Lid.,
Ekatapro HS Model 4540)5 o|-&-3c}. oluf] Fdoiy
o Qi M2 o2 2mpe) ke 199 4% CCD
FilztR FAlo #edaly] $lsiA olmlA 2wElEle &

FZ(imaging stereoscope, Lavision Co. Ltd.)& ©] 48]

¢

pl



207

Monitor for I_‘_‘_’(E_]:H
LLi mage D Video camera
Tlse [ Hghspeed
_e;‘.‘;‘?;..,r EXT .<_-—-———-—1 controller thé??::&
unit
LL LI
UE::< controller UV- Nkor lens
PC Amglifiers . CH filter
l I maging OH filter
stereo scope
Pressure »
transducers v
Air+ CsHs e =] 0 . SS
Laninar Approach section
flow meter Co mbustion Exhaust duct
cha mber
PC1|l e
Optical fiber

pxT|ECHpBCHR ) (e
art AD Fcite
onverter

Fig. 2. Set-up of instrumentation.
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Fig. 3. Variations of RMS value of pressure fluctua-
tions with respect to equivalence ratio.
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Fig. 4. Signals obtained by optical fiber and CCD
camera.
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