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Background and Objective “
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Ammonia is a carbon free [1] Xia et al., Fuel 396 (2025) 135274. OTurbulent flame propagation limits define the

fuel and hydrogen energy maximum turbulence intensity beyond which a flame
carrier for decarbonization cannot be sustained.
of industrial sectors. ruelss | OFigure 4 shows turbulent flame propagation and
The overall objective of || Flame xidizer extinction processes. During propagation, the flame
this work is to understand front advances with a pressure rise, whereas during
the _ fundam_en_tal Fig. 1 Schematic of the industrial extinction, turbulent eddies induce flame extinction
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_ Fig. 5 Comparison of turbulent stability behavior between NH;~H.,—
éz ®  Small scale (8.4 x 11.4 mm) 0O.—-N,, CH4—air, NH;—air, and NH,—CH4—air premixtures [4]
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S e m"f_..--g O Figure 5 compares the flame stability characteristics of
£’ o NHs—H,, CH,, NHs, and NH;—CH, mixtures. The results
. EN e indicate that the addition of hydrogen substantially
High speed 2| enhances the stability of ammonia flames.
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Fig. 2 Turbulent combustion facility. fan speed (by PIV) [3]. < This work provides significant insights into the

utilization of ammonia—hydrogen fuels in energy systems

3] Xia et al., Proceedings of the Combustion Institute 40 (2024) 105511. .
3] ’ g ( ) and supports the advancement of numerical models for

Experimental method: Spherical turbulent their turbulent combustion.

combustion chamber (Constant volume) % The results of this work can significantly contribute to

Turbulence intensity, ™ 0 -6 m/s the decarbonization of industrial furnaces and support the
Detection method: Schlieren photography and realization of a carbon-neutral society.

pressure sensor <~ Further work will be conducted to

Mixture: NH;—H,~0,-N, investigate radiation and NOx emissions of
O, concentration, g, 0.12 ammonia-based flames.
H, mole fraction in fuel mixture, X,,,: 0.4, 0.45, 0.5
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