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Abstract: The combustion and emission characteristics of a four-cylinder engine fueled with LNG are ana-
lyzed. The influence of engine performance changes with engine structure parameters and operating parame-
ters is studied. Results show that ignition timing increases properly can improve LNG engine in-cylinder
combustion process, improve engine power performance and economy performance, but NOx emission in-
creases. The best dynamic performance of LNG engine is near the theory of air-fuel ratio. Appropriate com-
pression ratio can improve the engine power performance and economic performance. The influence of com-

pression ratio does not have certain rule to NOx.
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Table 1. Engine Specification
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Figurel. Curve: in-cylinder average pressure numerical cal-
culus result and experimental result
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Figure2. In-cylinder average pressure curve
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Figure3. In-cylinder average temperature curve
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Figured. Engine effective power curves under different igni-
tion timing
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Figure5. In-cylinder average turbulent Kinetic energy curves
under different ignition timing
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Figure6. NOy curves under different ignition timing
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Figure7. Soot curves under different ignition timing
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Figure8. In-cylinder average pressure curves under different mix-
ture concentration
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Figure9. In-cylinder average temperature curves under different
mixture concentration
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Figurel0. Effective power curves under different mixture concen-
tration
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Figurell. NOy curves under different mixture concentration
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Figurel2. Average in-cylinder pressure curves under different
compression ratio
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Figurel3. Average in-cylinder temperature curves under different
compression ratio
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Figurel4. Effective power curve under different compression ratio
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Figurel6. NO,curves under different compression ratio
16 TRIEMR LIRSS E 3T b

Bl 15 AN [A] R 4 LT Y P340 s BE (R 0T LL R o
BIFRE Y, H i Lo S e 4 R I R )t Bl e 3 A
M, AHANFERAELLIS O T, sl BEr ARt A AR R
L, ANFESE, B G LR N, &1 7243 3 fig
HRrEhn, YE4Eteh 10.82 I, LA KIFRRSh R
Bk, MIE4EHh 11.38 I, LN BERS
R, X T TR E AR R R OR, T
WA IEIR A EID,  BIVGL A T 46 i 3 BN 1)
Sl

719

05

Scientific
0,0‘

+* Research

Kl 16 SAANIF] 46 Lo i A A A AR R 250 1) %)
Lbll . B rTCUR R 4E L0 6 B A I 5 i
WA —E . R0 9.75. 10.45 J% 10.82 Y,
B AR & AT, R4 10.11 5 11.38
B, G EE A A BRI SR> RA 3 n
I, NG M A K E R S L, XA L
HRFERARCR, TR % B 2] 5 K IER

PRZE R L AR LU I 5B VR, ek v v A R
(OEan
4 &g

1) Bt SR BRHT A N, 60N s ) 5
LGN, NOx HEBGRR I, Mok A K. ik
B ZI%F T T30 B RE R RE AR /N, AR T F &K 3)
GIREENIE SISO & b EN R

(2) HEA 1.0 B, GLNFAE ) IE(E 571
SRS e K, REWIA R K. By
HEH 0.9 B, ZEMDREZ .

(3) B R4 LL RN, &1 T34 R F34 &
FIHIEAE I BN, 45 Lo R sh LA 2 b 2 (5% i Al
X E A I B — i B

References (£ 3 #ik)
[1] Huang Zuohua, Zeng Ke, Yang Zhongle. Study on ey-
cle-by-cycle variations of CNG DI combustion using a rapid
compression machine[J]. Transactions of CSICE, 2003, 21(1):
1-8.

Luo Fugian, Yuan Chengzhi, Zou Bowen. Simulation of working
pocess of LNG direct-injection engine[J]. Journal of JiangSu
University(Natural Science Edition). 2009,15(5): 471~474.
Do, WK, APESCEEELN EBT LNG KN TAED R
FIBUEAI]. (TLIR R 25 CE AR B RO D [J].2009,15(5):
471~474.

Zuohua Huang, Yong Zhang, Ke Zeng, Bing Liu, Qian
Wang,Deming Jiang. Measurements of laminar burning veloci-
ties for natural gas—hydrogen—air mixtures[J]. Combustion and
Flame 2006; 146(1-2):302—11.

Chaumeix N, Pichon S, Lafosse F, Paillard CE. Role of chemical
kinetics on the detonation properties of hydrogen/natural gas/air
mixtures[J]. International Journal of Hydrogen Energy 2007;
32(13): 2216-26.

B3]

(4]

978-1-935068-37-2 © 2010 SciRes.





