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Space and time integrated N pathways for    = 0.9. 
N fluxes for the H2 production and consumption
zones are shown in red and black, respectively.  

PMC (    ), Freely propagating flame, FPF (- -)

▪ Tailored geometries enhance NH3 dehydrogenation.
▪ Flame is stabilised in the diamond zone near the interface.
▪ Heat recirculation is increased with Ts,mean,gyroid ≈ 1000 K. 
▪ Major H2 production reactions are
  NH3 + H → H2 + NH2 (34%)
  NH2 + H → H2 + NH (23%)
  N2H2 + H → H2 + NNH (23%)
▪ NO production zone coincides with the H2 consumption zone.
▪ With decreasing    , reducding in H2 production is accompanied 
  by a larger and upstream shifted NO production zone
▪ More active N2H2 path in the main 
  reaction zone (0<c<0.93) leads to NO reduction.

Results for burner power density P = 0.5 MWm-2, and Stagni [7] mechanism 
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Volume-averaged simulations (VAS) [3]
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Direct pore-level simulations (DPLS) [6]

Radiation implemented as 

where             is extracted from VAS   
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▪ Lower flame velocity Flame instability
▪ High NOx emissions and NH3 slip
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▪ DPLS performed to investigate NH3 dehydrogenation in tailored two-layer 
  porous burner
▪ Operating conditions     = 0.8,0.9,1.0, P = 0.51 MWm-2

▪ NO production zone shifts upstream for decreasing 
▪ H2 production zone extends to higher c values for increasing
▪ Pollutant formation NOx and N2O closely related to NH3 dehydrogenation
▪ N2O fully consumed by the end of combustion
▪ More active N2H2 path increases H2 production and simulateneously reduces 
  NO production
▪ Selected material and geometrical properties enhance the heat recirculation 
  and a 25% reduction in NO production is observed for PMC as compared to FPF
▪ Augmenting the solid heat conductivity in DPLS with              leads to a 4% 
  increase in average gas temperature upstream of the flame front
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