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A Study on Performance of LNG Engine
by Using 2-Zone Combustion Model

Young-Chool Han*, Yong-Suk Oh**, Jae-Myung Jho***

| Abstract |

practically

experimental result. This means current heavy duty vehicle could be modified to LNG engine.

To reduce the particulate matter and nitrogen oxides from diesel engine, many studies are proceeding and
being accomplished practically. In this situation, LNG engine has important meaning as a clean fuel and
alternative energy. In this reason, we try to understand the property of LNG fuel and predict the
performance with using LNG engine simulation program and practical test. It could help to lead and apply

ING engine was studied in performance and other parameter related with engine performance and
compared with current diesel engine. The simulation program was proved to be good in describing the
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* Sda 7A-AERFEE
* Zuidisa gty
** A5 AHeAT

_59_



#9284 241

1.ME

AAZRCZ H{A A8 AHoE 3 B ¢
2 AZEAD gon AAZAM= H{A dRE F=2
2= 25 Wi7)7kxd gt FAE AdEan it o
o g tHEtez FArtart AEAE DAGERA
A "o g

LNGE 18e7l2 2EAl0]E7|#e] A4 A3
olH -162T9 4Ageled LNGE LNGS 4532
71e0A 71817131, di7]stoll Al 7tAgolBE AlEA] 7}
AEF7Y FAol Bojetm, 7T Al HE E 3wt
darl shsditt. AREAL 7o AR AR
e AT glenz Zd9 JAE FEI|HANM A}
£33 e A5 F&o| stFditt HIETIE SHAA
FAGE T BEEEC] FREY A o} o3
(S02) & Wl Z3lA] %o ©AFS H]go| o WIHFF
CO; WlZFo] 71| Hlg vud A} W dyde=z
£ 7Eedoly Af9 vk 9y FATY 2FF Aol
< A9 oy 99 $dEd dg AFE A vig
LNGE o 1.65 Axojmz $uby Hoa d&40] 9
AR} =2F da%ert O E deRY =0, Igida
A d22xr} A3E Aol HC7 CreviceAlol 2
o]l A9 BAPHNA AErIs oj@A Hez o
Ao wjg " HC7E S7ke] 4o =3 LNG7]#e]
2435 M e LNGEEE7) 59 Mol Festm,
A8 FAlo Gx9} Hrkx ui@Pe) A5F BF ¢
WA e B ATH 5 AYPsojol ¥ EA|H]
B} a3ln LNGe dae 7kesia) e 9 EAle]
Z FYE o|F1 gorg LNGE F&E AMgA] Ho]
2 713E FMeUxgo R e AL 59E /@A ¢
ol 7lsdhy, HlolAr|#E AR d=d olMe
A ol 29z Zag Agslor ste F oty
713 Jlgko] dasditt a8ly LNGE tAV|#ARE A
£3l7] dalxe LNG71#9 45 2 MEE 549 g
o] HgYsojo} stz B dAFoirE LNG7IHe 7
ol kA 71 AFTE diFsta olF 7IE YA #e
AgAAs v - e Fogx e AR A¥E
Foksln A3 giAduAEA FYda e LNG7#
Mdel 718 ARE AFste] d7] 29 Az i o
yA el 7logtaAt stk

L

«

=

._60__

2. 23 2y

SEAR|ZS 712oE § 4UA 2R Fejet 3
Asidnt. A7le F71AE AR Adudz 963, W)
718 9 WIIAE AR W12 Eee d¥e -
719y, 71887 2ele AR A2 A7RY 4%
34, da AN FRE AFstel davt Bve A
9 A2y, F A3 2 sy AuARe] ¥

AAnAel SaEe] A7as

W7l st o] 33
Hyoz T4H0 Yz, §9 AL BIYID 2
9014, sld)ez ol wel 9 =g 2z 9 2

99 2a%e ¥z 2ANdT B Zzage § -l
QuAe 2 220 BN 942 mdUse Ak 9
sl Aagh

2ol

2.1 ¢3EE &2 HOIE

/ Input thermodynamic date /

/ Input chemical vkinetic dﬁ/
[

/ Input engine specification /

]
|

Tteration |

[
Calulate heat transfer

I

Gas composition

Iterate the upper cycle

Yen

No

Print result

_ D)

1 Flow chart of LNG engine performance
program

End

Fig.

Fig. 1& £ LNG7I1#9 4543 Z2ay XS
Uepd Roltk, B zZzade &6y ¢ - E



3714 A 8 A A 3 3 1999. 6.

T gARP o2 Uy, § a7l e dESde
% 2 A% 5% mE Foh3n, APy geze 94
G4 AHEle] fEShe TtaY 24, AFlRE 2%
g £x9) Wzl o vgu]e] JEgs AHA A
dtn, & - 22 B3R E duy £ 2EES
& FIHA 7t BAR], BEE URox 2 ddg
HAoE FFFEYY

ool dAGS Al 7} &)
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Table 1 Input / Output data

Input Output

- Air flow/cylinder
* Volumetric efficiency
+ Scavenge ratio
- Trapped temp. pressure
* Maximum pressure
in cylinder
- Air/fuel ratio
- Exaust pressure, temp.

- Basic specification of
engine

- Compression ratio

+ Inlet manifold pressure,

- MEP
temp.
e . - Power
- Ignition time
Ambient tem - Torque
. D.
- BSFC

+ Fuel inj 1 . .
vel injected/cycle + Heat loss in the cylinder

> Burned gas temperature
- Initial pressure
(at V/1000 in cylinder)
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Table 2 Mole fraction of components

Reactants | @<1(Lean) 2)1(Rich)
x1 Cco2 2/2 2/2-x2
X2 CO 0 x2
x3 H20 & x2 +2-2
x4 H2 0 2(2-1)-x2
x5 02 1-2 0
x6 N2 3.773 3.773

total - 476+2/2 3.16+3@/2
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