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Abstract : The energy transition driven by climate change is inspiring industries and scientists to collaborate on developing
zero-CO,-emission solutions for the transport sector. Ammonia, with the formula NH3, is a well-known chemical and a
promising energy carrier and carbon-free combustible fuel. Previous studies have revealed the potential and challenges of
burning pure premixed hydrogen or ammonia in a spark ignition engine using simulation and experimental activities on a

single-cylinder engine. Accordingly, this study focused on the character of ammonia on internal combustion engines based

on asymptotic zone condition transport in turbulent premixed combustion. This study enhanced a combustion model, based
on the flame surface density equation, with a model for the stretched laminar burning speed, and flame thickness, turbulent
intensity, and turbulent flame wrinkling are calculated by computational fluid dynamics (CFD) simulation. The numerical
results are validated with the experimental results, which are used to address the character of ammonia turbulent premixed

combustion on the Borghi-Peters diagram.

Key words : Alternative fuels(t] %] 91 &), Carbon-free fuels(F-&242$1 ), Premixed combustion(s]-&3}+<1 4~), Turbulent

flame( 3} 99), Turbulent intensity(‘d-F74 =)

Subscripts .M

AFR  : air fuel ratio FEEokl AelA 7 .9l AT sHGWP) et
CA  :crank angle 2o 71 e 1 A AEstel Anel o
CFD : computational fluid dynamics orzlof 3l =y AlLF o2 REa Qe E3)
CI : compression ignition A A5 2ZH A Fo F714Q o)A El A S v &35}
GWP : global warming potential A k= HERA Agd gk AL sojvtar Q) E
IMEP : indicated mean effective pressure AT E xR FErA A7l £49 Ao}
LBV :laminar burning velocity Z= B} 253} x}8o] Lol g o} ddg o] AulH
LFT  :laminar Flame Thickness %13} 7] ¥H(Spark ignition engine)ol| A &] A2 EAS <o}
PTC  : premixed turbulent combustion o} olmUol= Bkt 9l AR A oy A W
SI  : spark ignition 7} 350} g oA Pol Ak TR S Ak B4,
SIT - spark ignition time % 0 ASARL A e FH Aa S5, B ol
TLS  :turbulent length scale 2} olo} Zela} AAASHE @ opalsld se] =o
TI : turbulent intensity
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Table 1 Specifications of SI- and CI engine

Engine type EP6 (SI engine) DV6 (CI engine)
Displacement Vol. 400 cm’ 400 cm’
Compression ratio 10.5 16.3

Tumble ratio 24 -
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