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ABSTRACT

The current study has developed an in-house 3D FEM code in order to model thermoacoustic
problems in an annular system and compared the acoustic field calculation results with measured ones
from a benchmark combustor. From the comparison of calculation results with the measured data, the
current acoustic code could successfully capture the various acoustic mode found in the annular
system. In addition, it was found that the transverse waves in the combustor were strongly affected
by the nozzle acoustic impedances, as well, the pressure distributions were closely related with the

combustor acoustic pressure field.
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Fig. 1 Coupling of transverse and longitudinal model7].
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Fig. 3 Schematic of the model combustor{8].

Fig. 4 Geometry (left) and grid system (right) of the
model combustor.
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Table 1. Operation condition and gas properties.

Table 2. Acoustic  modes  comparison between
measurement and prediction.

Operation condition
Fuel Propane (C3HS)
Mixture temperature 293 K
Equivalence ratio 0.83
Inlet velocity 243 m/s
operation pressure 1 atm
Gas property
Density 1.20 kg/m’®
Specific heat ratio 1.14
Speed of sound 311 m/s
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(a) Closed boundary condition in nozzle

(b) Open boundary condition in nozzle

Fig. 5 Normalized pressure fluctuation contour with
boundary conditions in nozzle.
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Fig. 6 Pressure fluctuation in #—direction with chamber
angle.

Table 3. Case classification in terms of acoustic
boundary conditions at nozzle inlet and exit.

Nozzle inlet | Pr. wave in 6-direction at
boundary nozzle exit

condition Pr. anti-node | Pr. node
Closed (solid CASE A CASE B
line of Fig.6) | (Nozzle #8) | (Nozzle #4)
Open (broken CASE C CASE D
line of Fig.6) | (Nozzle #5) (Nozzle #9)
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