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Table 1- Parameters used in boundary conditions

Equivalence Molar Molar Molar Inlet Inlet Pressure
Description ratio fraction 0, fraction Na fraction Velocity Temperature (kPa)
(@) NH; : : (m/s) (K)
Case 1 0.85 0.06 0.21 0.73 0.45 300 101
Case 2 1.00 0.07 0.19 0.74 0.45 300 101
Case 3 1.20 0.09 0.16 0.75 0.45 300 101
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Figure 1- 3D physical model of the combustion chamber
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Table 2- Properties of Platinum

Description Value
Pore density o [PPI] 10
Pore diameter Dp [mm] 1.34
Hydraulic diameter dh [mm)] 34
Cell size dc [mm)] 3.1
Specific surface area s [1/m] 978
Thermal conductivity [W/mK] 71.6
Specific heat [J/KgK] 133
Density [gr/cm3] 21.45
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Figure 2- Checking network independence
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Figure 3- Modeling validation with reference article [46] (none porous media ammonia combustion)
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Figure 4- Schematic of catalytic combustion of ammonia on the surface of a porous platinum medium
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Figure 7- Emission rates of nitrogen oxides in none porous media ammonia combustion with different equivalence ratios
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In this study, the premixed combustion of ammonia has been numerically and 3D investigated in two different
combustion chamber configurations, one is a none porous medium chamber and the other is a chamber with a
porous catalytic medium made of platinum. The main objective of this research is to evaluate the effect of the
presence of a porous catalytic medium on the emission of NOx and N2O pollutants under different equivalence
ratio conditions. The results show that the use of a catalytic medium reduces NO and NO: by more than 80%
under lean conditions. Also, under rich conditions, the concentration of unburned ammonia has decreased from
5000 to 1371 ppm and the amount of N2O has decreased from 1274 to 387 ppm. The presence of a porous
catalytic medium, by improving ammonia combustion, plays a significant role in simultaneously reducing
thermal and fuel-based pollutants and can be an effective step in the development of clean and carbon-free
combustion systems. The main novelty of this study lies in the simultaneous investigation of platinum porous
catalytic media on the reduction of NO, and N>O emissions in a mesoscale combustor under different
equivalence ratios, which has not been comprehensively reported in previous literatures.

Keywords: Ammonia, catalytic combustion, premixed combustion, reduction of nitrogen oxide emissions,
carbon-free fuel
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