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Study of Emitted Sound of a Gas Turbine 
Model Combustor When Flame Adheres to 

Burner Head 

Experimental and numerical analysis of a gas turbine model combustor 
is performed for two cases of regular operation, and attached flow 
(Coanda jet). The flame shape is visualized experimentally to reveal the 
differences in the flame structure of the two casesThe combustor sound 
frequency is measured experimentally and is close to the plenum's 
resonance frequency. Analysis of the measured resonance sound in 
frequency space reveals two fundamental frequencies for the normal 
operation and only one for the case of attached flow. After verifying the 
numerical results for the cold flow of the burner under normal operation, 
numerical modeling of both cases is performed using a large eddy 
simulation. Numerical results predict the attachment of the flow (in the 
form of a Coanda jet) to the dump plane of the burner for a change in a 
split ratio of flow between the inner and outer nozzles. In the case of flow 
attachment, it is shown that less negative axial velocities exist at the 
chamber entrance and outer nozzle instability ceases. In this way, the 
plenum acts as a normal single neck Helmholtz resonator with one 
fundamental frequency for resonance when flow adheres to the burner 
head.  

Keywords: Gas Turbine Model Combustor, Large Eddy Simulation, Coanda Jet, 
Acoustics 
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1. Gas Turbine Model Combustor (GTMC) 
2. Sharif Gas Turbine Model Combustor (SGTMC) 
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3. Reynolds Stress Model (RSM) 
4. Transport Probability Density Function (TPDF) 
5. Liquefied Petroleum Gas (LPG) 
6. Sadanandan 
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