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Cold-start of Ammonia-fueled Spark Ignition Engine
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Ammonia is attracting attention as an alternative fuel that emits no CO, to prevent global warming.
The ammonia engine has been developed that can be used with mono-ammonia fuel. The engine
system was prepared that is co-fired ammonia with hydrogen reformed partially from ammonia,
because ammonia has poor combustibility. The issue is to emit unburned ammonia at cold-start,
because hydrogen production by catalytic reaction does not occur. Unburned ammonia emission
could be controlled during cold-start of the engine system by optimizing early warm-up conditions for a
reformer, and investigating applicable conditions for aftertreatment catalysts.
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Fig.2 Schematic of NHs-fueled engine system

2.3 ERHE
BEUENH IV Y VIR T ADESEREZ ST
fii U Tz, DEaE- &7 (S K W RBIFENH/HEI S (E
Z{td 2 HDD. @ERE750~2550rpm (LPA X
PRLERROEEEHE S BF) ([C CLEMRBETE.
BRANUTENHOREPER EDREHICELD
B Bd W LPHZAREIEIELL 20% 5/ & 18D hY.
Bt EEREEZ 1/ \—aJgE T D Z E DTSRI N
Too R To B/ AR (ZBALL) Z /Il T8 Z & (C
KW ZTTHIRE DFRMINH B K OUBERBEYHE
[UEEEZNZNARE TERLLT. 5S6ppmil T &
TEFHETEDEMDh T,

PURZTEMRET BRIERR T Y I OIaEhikii

3 IRENRSODFFRE & XK

3.1 chE DR

KYRAT LICERAT 2ESIFECHIE
(ATR:Auto Thermal Reforming) T %.3IC
G EEE A X —IZ R T NHD SHADE
FIRARIGTH Y AERENEWVIE L ER) =R
(F ENDZEN S FHRIICHAE T B (T E
EHEEURITD I ENNEE R D ATRICESE T
(FZE-NH DB G2 AN AREE(ICT—EBONH,
HYEE{E (JAKE) U, FE UTcEBZRIA L TR
DNH;DHAE T 2 Z ENFH TH D,

(#&:&]
fibiR : NH3Z8 b - &
BRE— 5 AUBCRBEXTRE
(1E&)A X—]
Jusiinznz=1:4

7% DNH3Z &

NH3=2H2+IN2-Q

BILRINCIE
NH3+202=2H20+]N2+Q

225 -NH3

B3 ATREE S DIBS L FB) A X —T
Fig.3 Structure and operation image for ATR reformer
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Fig.4 NH; emission control with aftertreatment catalysts
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Fig.5 Experimental system for startup condition search
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Fig.6 Effect of pre-heating temperature on IMEP
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