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ABSTRACT

For the design and operation of Gas Turbine engines a 
key element is the reduction of polluting emission of nitric 
oxides that are produced in the combustion process of 
the fuel. This reduction of emission of nitric oxides can 
be achieved by the use of lean premixed combustion. 
This kind of combustion design is vulnerable to high 
amplitude pressure pulsations that may develop because 
of the coupling between the pressure field and the heat 
release fluctuations, known as thermoacoustic instabilities, 
and can result in structural damage. Lean combustion is 
employed successfully already for stationary GT engines 
fired on natural gas. The next challenge is to apply lean 
combustion to aero GT engines that are fired on jet fuel. 
For aero engines the need to predict and avoid these 
instabilities is even more important than for stationary 
engines.

In order to predict the transition point from stable to 
unstable operation and acquire information that can lead 
us to the prevention of thermo acoustic instabilities, the 
combustion processes are explored in two configurations. 
They are both developed in EC funded Marie Curie 
ITN projects that were coordinated by the University 
of Twente. These are a natural gas fired turbulent 
atmospheric combustor (LIMOUSINE project) and the jet 
fuel fired pressurized turbulent combustor developed in 
the currently running MAGISTER project. Discussed will be 
the behavior of gas and liquid fuel flames and the analysis 
of the acquired data with the help of the familiar chaos 
theory and more recent machine learning methods.
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