7 Journal of the Korean Society of Propulsion Engineers
Vol. 22, No. 3, pp. 72-80, 2018

Research Paper DOL: http:/ /dx.doi.org/10.6108/KSPE.2018.22.3.072

89 Fhagd A&7 VEYT RA o]

Combustion Instability Analysis Using Network Model in
an Annular Gas Turbine Combustor

Yeongmin Pyo® - Myunggon Yoon® - Daesik Kim®"

*School of Mechanical and Automotive Engineering, Gangneung-Wonju National University, Korea
“Corresponding author. E-mail: dkim@gwnu.ac.kr

ABSTRACT

Combustion instabilities are caused by the feedback relationship between heat release perturbations
and acoustic pressure oscillations in the combustor. Studies on the combustion instability in an annular
combustor have recently received great attention due to the enhanced NOx requirement in
aero-engines. In this study, a thermoacoustic network model was developed in order to calculate the
acoustic characteristics for various modes in the annular combustor. The network model is combined
with flame transfer function(FTF) in order to calculate the stability of the combustor. Numerical results

are compared with measurement data.
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: Density

: Velocity

: Time

: Entropy

: Temperature
: Heat release

: Specific heat
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: Axial direction

: Radial direction

: Circumferential direction
: Axial wave number

: Circumferential wave number
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: Gain of transfer function
: Speed of sound

: Mach number

: Area ratio

: Upstream and downstream

IH = 2 °

: Mean quantity

(thermo-acoustic instability)
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Table 1. Operating condition and gas properties.

Operating condition

Fuel Propane (C3HS)

Mixture temperature (K) 293

Equivalence ratio 1.11

Inlet velocity (m/s) 0.66
Operation pressure (atm) 1

Gas property

Gas temperature (K) 2256

Density (kg/m?) 0.15

Specific heat ratio 1.21
Speed of sound (m/s) 904
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