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Dimension Reduction Analysis on Combustion Oscillation using Neural Network
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Deep learning is applied to the analysis of combustion dynamics which is the

key for the safety and efficiency of combustors. This is to develop and validate the method for
state estimation and for the determination of controlling phenomena in complex systems. The analyzed
phenomena are the intrinsic combustion oscillation by the coupling between pressure and heat
release fluctuations, and the intrinsic cool-flame oscillation where temperature and species
concentration are coupled. The big data of physical quantities by numerical simulation of transient
combustion field are input to the analysis. The phase and the energy fraction of oscillation modes
are derived, as well as validating the ability of correlation analysis and near-term prediction. In
addition, the controlling phenomena and location and phase at which they arise are clarified
through the determination of the distinctive feature of combustion field.
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The oscillation and the location of a triple flame under acoustic oscillations are modeled and 2019
major mode of triple flame motion is analyzed by using a Deep Auto-Encoder (DAE) which is kind
of Neural Network (NN).
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DNN for combustion analysis (JSPS KAKENHI)
https://sites.google.com/a/nihon-u.ac.jp/tanabelab/research-information/dnn-for-combustion-analysis
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