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Tab.1 Ammonia combustion characteristics compared with other fuels
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Tab.2 Comparison of hydrogen density of three hydrogen carriers
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Fig. 3 Engine BSEC for respective fuels under various ammonia content
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Fig. 4 Exhaust brake specific NO emissions under different power output operation and ammonia content
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Fig. 5 Exhaust brake specific NO emissions under different ammonia content using various combustion promoter
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Fig. 6 Exhaust brake specific HC emissions under different power output operation and ammonia content
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Fig. 7 Exhaust brake specific HC emissions under different ammonia content using various combustion promoter

3.4 AEBALT co KB H L

RENPUSAT IR E CO FEA P KRR, —FoRIMRIR & IR0e, R P IR A
WIREA T =R 1) COs  J3— i AKe ™ #) CO2 il Ha0 1E iyl 55 A1 7 A FAufigd S Sk i A=
B CO. Bl 8 Fin AANREITN# . AEHBELL T CO HIFFBUB I, ke B rm A AE F S8 i
(1 CO L. v LA B a7 for Hh 45 N/ B i ] DABS SRR E CO HEf, UB & b ak g
KISt 3 I ke ) CO HElE, #iltn 4 kw oL Faipi iRl Co LLHEBCH 45.3 gl(kw
*h), BREILIEF] 3000 K 45.2g/(kWeh), SBRAZATHF. HEHEES 34 H: 1) $
LAERRLR & B R, CO HE A Il 2) @M SRERIR, B2E FRE RS
BRELFEAR, TR BIHLIS AT IR h R AR, X 2GS &, 7 CO %%
o COz PIFH UL 10%~200%15 2 LU I I B AR HIE ] T X M A1 3) BAFBCKIGIRE
BEAS, B REHAPEAN 4, CO HERI L TH . [RIIN & D3 L0 R R S UL A il B2 B s
WREMAREE 7045, BRIE B T i R ) CO LU -

80

—— 2 kW
—— 1 kW

seqh2 kW
.

50 l

|
)

@
=1
T

(ge (kieh)

COELHEL

S kW
s H

L
0% 10% 20% 30%

Ny,

8 NAZhEAFBA TR co HAbK

10



Fig. 8 Exhaust brake specific CO emissions under different power output operation and ammonia content
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Fig. 9 Exhaust brake specific CO emissions under different ammonia content using various combustion promoter
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Emission characteristics of four-stroke
Internal combustion engine using ammonia
blended fuel

CHU Yuchun, ZHOU Mei, WANG Zhaolin®, CHEN Jin, HU Xiaohui,

ZHENG Songsheng
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Abstract: The exhaust emissions of four-stroke internal combustion engine (ICE) using ammonia
blended fuel were investigated experimentally. The performance of the engine under different power
output and fuel ratios were experimentally tested, including brake specific energy consumption
(BSEC), power output and emission characteristics. It is observed that the engine can operate stably
at extremely low loads using ammonia fuel. The emission characteristics of ammonia-gasoline and
ammonia-diesel dual-fuel combustion were compared based on literature data. The results indicate
that compared to propane, ammonia can generate the same power with less fuel consumption.
Blending ammonia into propane can decrease the BSEC of propane. The CO2 emission using
ammonia-propane is lower than those from ammonia-gasoline and ammonia-diesel. Ammonia can
reduce CO; emission from propane combustion by 47%-55%, depending on the proportion of
blended ammonia. It is also found that ammonia can significantly reduce the HC emissions. Though
the NO emission increases with the increase of the ammonia ratio, it’s still lower than otherwise
using diesel as the mere fuel.

Keywords: ammonia blended fuel; internal combustion engine; emission characteristics.
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