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Tab.1 Ammonia combustion characteristics compared with other fuels™'*'*
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Fig. 1 Relationship between gas temperature

and compress ratio in cylinder

2 XWxESEE

e

2.1 XWEE

AT G AERUBR L & F AL Y SE Rl b 2R AT - TR e
XUPRRL & S ML BE AN 2 SCHE A 256, & B LA R
HTD-20GF XURKL & FHLAL 1% A& AL & 7E 4890 &

BINC]E

JIRE])

T 2

LRl A
PREHRCLL 2S¢

) LI E obii € VS AR S ST B S W
SRR R T R Ge A & FL L. R FEL LA 2 D)
R 20 kW, AE LR 230 V., & SIHL A PG Y e & 51
SEHL, E4E 18, BHERE: 3.6 L. A E 1 500 1/
min. % A& AL 48 n 2h, i iz RS
AT M S s s RS AE BB RS T
FERURARL & ML AR L R G5 T g AR T 3k R K
Kol 2R G256, Q& 2 . ok A SO &M B4
T Uk U L SR 2 3 Sevenstar D07 FR 41 T & I
S 4 ) L TR Y T R L RS 2
PR SR & H ML AR 1 A A ER BT 75 25 TR
G R EIREBHESF RS h 5[ A AR
RS, % 1 & HORIBA MEXA-584L 4K %t
JURIE LTS G i) & e A T AR S I () ol R A
e RS IRE. KP4 %R 2 6 Chroma 63805
A G AR A A8 R A ) B 2R T R AL A Y )y R
. E R AR S R R G S RN, RE
F YR B SR [FIRHZ R Ge L mT DR 4R
A KE SRR i U RS PR W5 Y
(I HECE .
2.2 X

AP FE % & HLMLZEL B 3R oy R A 2 2 B
HLYIRA R 2 Fl 4 kW, BE& LR 0.10%,20% 1
30 %0, 4 BN & A AL M RE S HECEUE. B AR L
i ) 28 SCHEAEIR A BN R YRR & H 13 T

TWNH, X LI\'H3

b

T, wan, X Lan, 4 we,n, X Loy,
Forr w0 S0 AR it 23 K00, L o0 AR SRR A2
BB, g K ShHLSCRABR S8 s 3 i R L bLis 47
RSB T PRI AN B 5 [R] IR/ S o o, 78 K 3
Pliz A7l A b S B — R EAR R A K P (<

= % %5
TR

IUREL
o _
ik 4

et} ai

K2 s BRI

Fig. 2 Schematic of the experimental setup
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under various ammonia blending ratio
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Fig. 4 Specific emissions of NO in exhaust under different

power and ammonia blending ratio
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ammonia blending ratio using various combustion promoter
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Emission characteristics of ammonia blended fuel

in four-stroke internal combustion engine

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

(College of Energy,Xiamen University, Xiamen 361102, China)

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 powers 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 CO; 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% ,when ammonia blending ratio reaches 30%. The hydrocarbon (HC) emission level of propane blended with ammonia is higher

than that of gasoline and diesel blended with ammonia, but the HC emission of propane can be significantly reduced by adding

ammonia, 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 characteristic



