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ABSTRACT

Transverse acoustic mode in annular combustion chambers affects air-fuel mixing characteristics in the nozzle
and can result in heat release fluctuations in the combustor. In addition, the acoustic mode coupling between
the nozzle and the combustion chamber is one of the key parameters determining combustion instability
phenomenon in the annular combustor. In this study, acoustic coupling between the nozzle and annular
combustor was numerically analyzed using 3D-based in house FEM code. As a result, it was found that the
acoustic mode inside the combustion chamber at anti-node locations of the transverse mode was strongly

influenced by the nozzle inlet boundary conditions.
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NrTxaED
p  : Pressure w : Angular velocity
q : Heat release v : Specific heat ratio
t : Time " Perturbation
x  : Axial distance -
- Densi : Mean value
p i Density R : Real number
p  : Pressure I : Imaginary number
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Fig. 1. Coupling of transverse and longitudinal mode[11].
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Fig. 2. Structure and subroutines of Helmholtz solver(8].
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Fig. 5. Schematic of Combustor B.
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Fig. 6. Mesh of Combustor B.

Table 1. Analysis conditions

Combustor A | Combustor B
Temperature [K] 293 700
Density [kg/m’] 1.2 8.1
Speed of sound [m/s] 310 510.6
Mean pressure [bar] 1 17
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Table 2. Calculated mode shape and resonace frequ-
ency (Combustor A)

0T 1L Combustor

Max Measurement
389 Hz
u Prediction
394 Hz
0
1T 1L Combustor
Max Measurement
458 Hz
u Prediction
448 Hz
0
2T 1L Combustor
Max Measurement
729 Hz
u Prediction
720 Hz
0

o
2 waol wE *éﬂ 5o i REE
S HY 25% oo eAlE AWRS & &

EX,
Bl Aoz ehyt
32 HAM HWs SHLIO S S S8
ot Atolel HEE

2 oA = dadoA st W BET]
E SRl vA= FFel "t A WEs =
Meknal gk, sije] chaste ojske] Fig 304
o] ol £ Aplenum) & A7, =BT ALY
T+Asto] A sl At WA Table 32 Combustor A
O] ITIL REo] tjsto] Zo] §lo] TestA A
Agk 9l o) S wmFo] 98 ol Sapg
= Hlaskth B S0l & wie] Af-oll= 7t
FHEA] ST A 222N S YT 5
som gEl 9o e =3 997t 29
Aoz dd Ao Histo] a4, Hli’ﬁm‘iq Table

3004 AAE sig RES] Fup4E-2 Table 200 A]
YA ITILY] Foppef o2 g Eom 9=
ol AEFA AA whE FFolth

HA wZo] f-7et S HA 2ol wet Fut
F7F ORI T2 e Hols A ¥ 4 e,
o]&= ITIL BEoA FHHL) BE7}F wZo] S



riot

o3 7hAE R AT oA T

[}

T L YT SFRE AEY

17
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Fig. 9. Effects of nozzle acoustics on the mode shape
of combustor tangential waves (at Pressure an-
tinodes of tangential waves, Combustor A).
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