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Figure 1- Schematic view of the EV burners in an annular combustor
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Figure 2- Schematic view (a) the combustion chamber, (b) EV burner, (c).inside view of the burner, (d) pilot part of the burner
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Figure 3- Minimum methane mole fraction to ignite methane/air mixture as a function of mixture temperature [12]
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Figure 5= Normal distribution of the combustor inlet pressure
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Figure 6- Standard deviation of the cross ignition probability as a function of N
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Table 1- Cross ignition probability
e Jei!l Jlss! -y Jgus
GT1 GT2 GT3 GT4
p3 (bar) 11 0.9 1.1 0.9
p} (bar) 0.0 0.0 0.0 0.0
T; (O 53.7 214 472 61.4
T} (Q) 0.1 0.8 0.0 0.0
Heat flow 5.4 5.9 7.6 4.9
Heat flow fluc. 0.0 0.1 0.0 0.0
Mair (kg/s) 15.1 12.7 15.8 12.4
M. (kg/s) 0.0 0.4 0.0 0.0
Exp. 46.2 87.5 100.0 50.0
Ignition Probability Hirsch method 0.0 0.0 0.0 0.0
Present method 49.6 86.5 93.1 43.3
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Figure 8- Sensitivity of the cross ignition model on various model parameters
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Figure 9- Cross ignition probability as a function of fuel mass flow rate augmentation for the investigated gas turbines
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Prediction of cross ignition is one of the most formidable challenges in annular combustors. In order to study
cross ignition, it is necessary to consider at least a sector of a combustor comprising of at least three burners,
which makes the study both numerically and experimentally expensive. In this light, developing an analytical
method to predict cross ignition probability is of practical interest. The main objective of the present paper is
to develop an analytical method to predict cross ignition probability in an annular combustor utilizing 18
second generation EV burners. The present model is developed based on the previously proposed model by
Hirsch et al.[7]. Here, the developed model is validated against experimental data. Validations show that the
present model can accurately predict cross ignition probability. The validated model is used to improve cross
ignition probability in the investigated gas turbines. The present model can be used during the combustor
design and optimization processes. Furthermore, the model can be utilized as a fly on tool in the gas turbine
logic to improve cross ignition probability.

Keywords: Cross Ignition Probability, Annular Combustor, EV burner
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