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Abstract >> Recently, the world faces the environmental problem such as air pol-
lution due to harmful gas discharged from car and abnormal climate due to the
green-house gases increased by the discharge of CO,. Compressed Natural Gas
(CNG), one of alternative for this problem, is less harmful, compared to the exist-
ing fossil fuel, as gaseous fuel, and less carbon in fuel ingredients and carbon di-
oxide generation rate relatively favorable more than the existing fuel. However,
CNG fuel has the weakness of slow flame propagation speed and difficult fast
burn. On the other hand, hydrogen does not include carbon in fuel ingredients,
and does not discharge harmful gas such as CO and HC. Moreover, it has
strength of quick burning velocity and ignition is possible with small ignition en-
ergy source and it” s has wide Lean Flammability Limit. If using this hydrogen with
CNG fuel, the characteristics of output and discharge gas is improved by the mix-
er’s burning velocity improved, and, at the same time, is possible to have stable
lean combustion with the reduction of CO, expected. Therefore, this research
tries to identify the characteristics of engine and emission gas when mixing CNG
fuel and hydrogen in each portion and burning them in spark igniting engine, and
grasp the lean combustion limit and emission gas characteristics according and
use it as the basic data of hydrogen-CNG premixed engine.

Key words : Hydrogen(4=4 ), Dual-fuel(E28t1 4 ), Excess air ratio(&7| 24 Y &), Lean-burn
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Fig. 1. Photograph of 2.0 LPLi engine

Table 1. Specification of 2.0 LPLi nu engine

Item Specification
Type 4-stroke DOHC LPLi
Number of cylinders Inline 4-cylinder
Bore / Stroke 81.0/97.0 mm
Displacement volume 1999 cc
Compression ratio 10.3+£0.2:1
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Fig. 2. Gas injection system installation on the intake manifold

Table 2. Experimental conditions
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(rpm)  (bmep) g RO (C)
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Fig. 3. Limit of lean flammability with hydrogen mixtures in
H2-CNG engine. Operating at 1500 rev/min, bmep = 4bar

2.2 My

B AN FAEGEL /| BAUSE U &
3 5o AP2ALS Table 20 HAISHAE Aol
AFEE CNG 959 242 CHy 100%0]H, 4
ONG EFES AANE zoz Stac.
NBIAASE D BRI AA EAFPAA F

2 FAYE F4 AN 9oL vgro 445
o, AL WAL B el Goh
OMET)A Ageisich E AT /1540

o oIS rlzem 014 2 on, 2t 2
Segsol el o] 717U, CO Ve
7} 5% ol A% At b HolA] oo T,
sl dlwe] Fleiget Bsioln WLl eEl
80 + 2T A7) SAIskgom, A=l gl Hlo]
S 2tusly] S 109 v detsich olef g2
271l ST ARATES Fo paEile] T 3
Bwowm RS xg

AR

Tho1strel HAHY

SEERRER
o $471 5 3]
B7tet7] <)

TRELEC] T

_::l‘
oo
i
q N
M
I 2
o)
1o
r
B
" [}
o
ox
mIo
oE.

C.O.VierE Fig. 4] e}

=
32

u}

H28d ®25 20174 48



10
Engine speed: 1500 rev/min —e—H: 0%
= Load: bmep 4bar —-®- H: 10%
=, s Hz 20%
E —+ -Hz 30%
=
=
é 6
= Lean burn limit(5%)
T B
Z o
=
Stable (3%6) »
-
< ,
=l
E 2 /
H B
o] -7

L0 11 12 13 14 15 16 17 18

Air-fuel ratio [2]

Fig. 4. Variation of C.0O.V\uep with hydrogen mixtures and
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Fig. 5. Variation of CO, concentrations & reduction ratio by
variation of hydrogen mixtures and Lambda in a H>-CNG
engine. Operating at 1500 rev/min, bmep = 4bar
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Fig. 6. Variation of CO concentrations & reduction ratio by
variation of hydrogen mixtures and Lambda in a H>-CNG
engine. Operating at 1500 rev/min, bmep = 4bar
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