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Abstract : Environmental concerns and attempts to reduce CO, emission due to greenhouse gas(GHG) include increased
consumption of carbon-free fuel like hydrogen and its derivate(like ammonia) in the transportation sector. However,
ammonia(NHs), whose storage and carrier requirements suit the existent infrastructure and has better commercial viability,
are less expensive in terms of cost per unit of energy and higher volumetric energy density compared to hydrogen. In this
study, the potential of NHj; as a sustainable fuel for spark ignition engines with a high compression ratio(CR: 16.5), based on
a compression ignition engine architecture, is evaluated after considering NH; combustion and thermodynamic performance.
The experimental results addressed combustion behavior and exhaust gases’ emissions as the possibility of using pure NH; as
fuel on a conventional engine continues to be explored.
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Table 1 Test fuel properties compared to diesel and gasoline

Fuel Gasoline | Diesel H, NH;
Stoichiometric AFR 14.6 14.5 34.2 6.06
LHV [MJ/kg] 025 | 426 | 1201 18.8
RON [-] 95 - 120 120
Storage temp.[°C] 25 25 25 25
Storage pressure [bar] 1 1 700 10
Fuel density [ke/m’] | 6983 | 834 | 175 602.8
E -
nergy density 297 | 386 | 476 | 113
(storage) [MJ/1]
Flammability limit:
by Imits | 5389 |  - | 0.00-6.81 | 0.63-1.53
(equivalence ratio)
Heat of izati
cab o} VAPOTZAION | 180350 | 450 | 461 1370
[ki/kg]
Lami -
am1.nar burning 40 i 210 7
velocity [cm/s at ]
Auto-ignition t .
WOTIEMOn TP | 575 | 210 | 537 651
[°C]
Adlabatlcoﬂame temp 239 i 2519 2107
[°C]
Ab. Mini
(| AbMinimum: F o0 o0 8
ignition energy [Mj]
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Table 2 Specification of engine and nozzle

Engine Single cylinder engine
Displacement Volume [L] 499.4
Bore [mm] x Stroke [mm] 85.0 X 88.3
Compression ratio [-] 16.5:1
Swirl number [-] 2.0
Bowl type [-] Re-entrant
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Fig. 1 Lambda sweeps of NH; combustion at 8 bar of IMEP
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