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ABSTRACT

An increase in acoustic energy in a combustion chamber coupled with heat fluctuations from flame
results in the occurrence of combustion instability. The assessment of combustion stability requires the
prediction of acoustic energy variation by understanding the acoustical characteristics of flow
boundaries in a combustion chamber. The present paper discusses about the characteristics of acoustic
impedances at boundaries in terms of Strouhal number and summarizes theoretical analyses on the
acoustic characteristics of injector-head-like configurations. Also, the details of the two-microphone

measurement technique have been presented.
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Fig. 1 Schematic of a backed perforated thin plate
with flow coming out of apertures.
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Reflection coefficient as a function of strouhal
number at @=1 and 2RI!/d*=0.2.

$1 2 EolA Strouhal v ¢ Fa+E
Wxsta glew webx Eq. 4914 reflection
coefficient= ¥HI+9 F34 = Strouhal Foll
A% TS & F Aok #tol 1 Aol
i3l Fig. 20419} 2ol reflection coefficient®]
719k 91de Avrd, AFve] Ze Fag
7l wet 343 ‘ﬂ'/\} 717y askar, A%
o] G oA Hd Fto] H241< Strouhal
el A —180==2 H43] fHaste 2R sk
< & T J3, Fo5 STl wel ddige
WEHA SUFekE 93-S FLT gol A"
Reflection coefficient = 5-E] absorption
coefficient 1—|R?| 9} o] Aostd =05,
1, 1.5 Z7o| disl Fig 3, 4, 59 %°] Strouhal
a WHEd me} JgzE YD 5 Ao

o714 Tl nAB/I} FAsE AYH
9 AAQR)T 7 Aol AAAE AA(&
vl w} absorption coefficient ¥3-E <l
“ Atk Resonance parameterﬂ 129 #-&
Fole WHNIt F71E4E absorption Uk
& =7}3s}a, Helmholtz “&,—Uﬂﬂi Z3}E olE

Z 5 He T Uy

AM  ZF HE =S AVt o] FoXTh
Helmholtz 3871 % A8 3oA &4 F

TE Z= 299 AZIE SEFANAY A
ste= qde o

Helmholtz 3™ ”7]= Resonance parameter”’}
12 & Ffc "9Eyn St w2t HM
absorption coefficientgt2 48kl &t o]
F7tete S B

de b Ay

<

oM M

i

22 7% FAE Zk= tEW(Perforated Plate with
Finite Thickness)
dolMe dad Wi 48 dees wd
He =% duAE A7 S8 282
T £ Helmholtz FW79] SA4S 7=
liner 7ol g AolA=Hl, plate®] F47}
S (infinitesimal) Q1 73-¢-oll A H Aot} Fig.
6o A9} Zo] HtHeo| plated] FA7F 73
< Zke A9, AA A dE FEE 3
71e] 57} ol gt



106 MM =2 FTIZE S K|

Absorption Coefficient

Strouhal Number (oR/U)

Fig. 3 Absorption coefficient as a function of strouhal
number at @=0.5.
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Fig. 4 Absorption coefficient as a function of strouhal
number at =1.
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Fig. 5 Absorption coefficient as a function of strouhal
number at @=1.5.
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Fig. 6 Aperture of a finite thickness plate with flow.
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