Al 513] KOSCO SYMPOSIUM %53 (20156 % FA18t = 3]) 49

LNG 9814 Flst AsA7) o B8 A7 453 W]
Sqo 2% 54 447 A7

o] 4 Q" - upA &

Numerical Analysis of Performance and Emission Characteristics

according to Equivalence Ratio and Ignition Time of LNG Engine

Ziyoung Lee", Sungwook Park™
ABSTRACT

In this research, engine performance and emission variation according to equivalence
ratio and ignition time is calculated by wvalidated analysis model. LNG engine ignite by
spark plug and spark ignition modeled using DPIK model and G-equation that modeled
initial flame surface called kernel and velocity and position of flame front. Engine
pressure and emission was validated with experimental data.
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Fig. 1 The
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Fig. 2 Prediction of Flame Front using DPIK model and G-equation
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Fig. 3 Normalized NOx emission of LNG
engineaccording to Spark timing and
Equivalence Ratio
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Fig. 4 Normalized ISFC of LNG engine
according to Spark timing and Equivalence
Ratio



A 513 KOSCO SYMPOSIUM %= (20151 % 78t&u3]) 51

Fig. 4= Znlet d3pr7]e] wslel] ws oA
BAaMES YEs a2 Zolv. JEFHI7E 0.7
Bop 92 kS A9fstal s 77 =1 d
FE dAmAHEe HAAse AFS Holth
INGe| 5474 daHert =27] v 3
HI7F sk el A HsAIVE =& AF AL
713ko]l AojAar A3t Feek 7 del "ol
A e dEe Y 2=7F vtolxl Aol A
Ao wEel g ALHL d4rES
o "WolxA dnt. [7]

NOx #&&3 dsav&s 18IS 9, 0.8
oldel FEelM = HEAE AT =F=

Aol AR e PuW WEE AL wIE
AW 5 ok GBI 0701kl FLrAE
CENEER S

&S A Sl
o  AAstE Aol £ Aoz dAdEch

-

A3 23

[1] Lazzarin, R. and M. Noro, District heating
and gas engine heat pump: Economic analysis
based on a case study. Applied Thermal
Engineering, 2006. 26(2-3): p. 193-199.

[2] Sanaye, S. and M. Chahartaghi, Thermal
modeling and operating tests for the gas
engine-driven heat pump systems. Energy,
2010. 35(1): p. 351-363.

[3] Fan, L. and R.D. Reitz, Developmet of an
ignition and combustion model for
spark—ignition engine. SAE Technical Paper,
2000(N0.2000-01-2809).

[4] Tan, Z., S.-C. Kong, and R.D. Reitz,
Modeling premixed and direct injection SI
engine combustion using the G-equation
model. SAE International,
2003(N0.2003-01-1843).

[5] Liang, L. and R.D. Reitz, Spark ignition
engine combustion modeling using a level set
method  with  detailed chemistry. SAE
International, 2006(N0.2006-01-0243).

[6] Tan, Z. and R.D. Reitz, An ignition and
combustion model based on the level-set
method for spark ignition engine
multidimensional modeling. Combustion and
Flame, 2006. 145(1-2): p. 1-15.

[71 Elia, M., M. Ulinski, and M. Metghalchi,
Laminar Burning Velocity of

Methane—-Air-Diluent Mixtures. Journal of
Engineering for Gas Turbines and Power,
2001. 123(1): p. 190-196.





