CNGIC

High-fidelity CFD simulation & Machine Learning

for the decarbonisation of industry

Abstract Heavy industry requires high-temperature heat for many of its processes, which today is almost exclusively provided by burning fossil
fuels. Many of those processes use the combustion of natural gas (methane) with air.

To reach a Net Zero Emission Scenario from combustion, the use of green fuels, such as hydrogen, ammonia, and eFuel is under consideration. The ability to
easily switch to co-firing green fuel with hydrocarbon fuels or hydrocarbon fuels only would be a real advantage in facilitating their adoption, especially for
hydrogen. Burning a blend of both fuels induces significant changes in combustion features while the process requirements must be guaranteed. The impact of
such changes needs to be well understood. Therefore, new models and numerical approaches are needed for the assessment of blend combustion.
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Next Steps: Optimize all conditions and use interpolation to create virtual chemistry tables for dual fuel cases, enabling 2D validation simulations and subsequent
3D industrial applications.

Acknowledgements

The authors thank Engie Crigen Lab for funding this project. This work was performed using the Mésocentre computing cluster of CentraleSupélec and ENS Paris-Saclay, supported by CNRS and Région Ile-de-France.
References

[1] Cailler, Melody, Nasser Darabiha, Denis Veynante, and Benoit Fiorina. Proceedings of the Combustion Institute 36, no. 1 (2017

[2] M. Cailler, N. Darabiha, and B. Fiorina, Combustion and Flame 211, 281 (2020) [4] H. Maldonado Colman, A. Cuoci, N. Darabiha, and B. Fiorina, Combustion and Flame 238, 111879 (2022).
[3] G. Maio, M. Cailler, A. Cuoci, and B. Fiorina, Combustion Theory and Modelling 24, 872 (2020) [5] A. Parente, , VKI lecture series 2023




