Journal of the Korean Society of Propulsion Engineers 15
Vol. 19, No. 4, pp. 15-23, 2015

Research Paper DOL: http:/ /dx.doi.org/10.6108/KSPE.2015.19.4.015

E71o] 7FEEHl &) A 9
AaEAC vzl 4%

QAG - P - PET - AER

Effects of Acoustic Boundary Conditions on Combustion
Instabilities in a Gas Turbine Combustor

Jaeyoung Lim® - Deasik Kim** - Seong-Ku Kim" - Dong Jin Cha“

*School of Mechanical and Automotive Engineering, Gangneung-Wonju National University, Korea
®Space Propulsion Division, Korea Aerospace Research Institute, Korea
“Department of Building and Plant Engineering, Hanbat National University, Korea
“Corresponding author. E-mail: dkim@gwnu.ac.kr

ABSTRACT

This study predicts the basic characteristics of combustion instabilities in a gas turbine lean
premixed combustor using ASCI3D code which is a FEM(Finite Element Method)-based Helmholtz
solver. The prediction results show the good agreement with the measured data in modeling the
overall combustion instability features, however, the code is found to overpredict the unstable
conditions. As one of the efforts to improve the model accuracy, the effects of acoustic boundary
conditions on the instability growth rate are analyzed. As a result, it is shown that the acoustic
reflection coefficient has a great impact on the instability and the prediction accuracy can be enhanced

by defining the precise acoustic conditions.
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Table 1. Test condition for the validation case.

Operating pressure 1 atm
Inlet temperature 473 K
Mixture velocity 60 m/s
Equivalence ratio 0.6
Fuel composition
) 100% CH4 + 0% H,
(in volume)
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