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Abstract - In this experimental study, we examined gas engine characteristics of a
small high-speed engine in various ways. And we studied performance of natural
gas, hydrogen gas and gasoline fuel engines, as emission characteristics and process
of combustion. For the purpose of preventing back-fire occurred in case of high-speed
and high load in hydrogen engine, we controlled air quantity by installing throttle
valve in gas fuel engine. We performed experiment by mixing nitrogen to hydrogen

fuel.

As a result, we could find out characteristics which of a high speed small engine by

applying gas fuels.
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Table 1. Specification of 4 single cylinder

engine
Bore XStroke 49.0x33.1
Displacement 4X249cc
Compression 122 1 1
Timing of Valve
1.0 43° BTDC
iC 61° ABDC
E.O 60° BBDC
EC 36° ATDC
Spark plug
“ﬂ ] Pickup

Fig. 1. Diagram of combustion
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Fig. 2. Experimental apparatus
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Fig. 3. The engine performance and
pollutant emissions(NG fuel)

Fig. 4. The engine performance and
pollutant emissions
(hydrogen fuel)

T NOKE ¢>080A4 FF&1, ¢=09%
A Hdlzb =le =r71d3 € n&e 2
A g 2&dAE dart2e nAFIG
o] #7] wWFo] LA G v FEAF
o Z717} Zm ALL=r EASHY] W&o
W7 % 2 NOFE7F S718he A2 A
"t} HCE ol&Fdulo 7M7&uiA #ZAast
I 2 e 1ol E5E v

Fig. 4 F4dad o 71a34d%s 2 w7
Exe AUY HFAALGHA die) el
FAHEZE n=4500rpmlAE 04 < 4 <
119 e 5w o] stesty 1E
ANHE A&7t A= 47F 0.80] A
g3l7t FAs Mol ErsEA ok o
AELE AR3M ddrtaud A% 2
2 FHu|d A FHo] Wy i HYE ol
Uetde H3EFaddp.2 Woldlt HdA

_23_

&8 HAF 4500rpmolA] HA7pABTE 437
2Xa 8000rpmol e EAS B5%E Y4l
o W7|eEE HArt2g 2 3 AFolA
AEEo)l RAAIZ G ure zolE HYS &
4 oot NOs= RE3AA F& & vehy
Ak AR} glojxe F F& FHE 7
E532 gl

Fig. 5= 7t27133 vwsr] &) AAs
M AR 4 He 2 uriSA
ojt}. B AIAIZIE WOTY MBT=2AM n
=4500, 8000, 12000rpmol sl 2z} BALAIA
6.8 40, 40, 45° BTDCZ 3t} o] 499
A4 11 < ¢ <139 FFx9 &5y =4
A FPHP ANEEL p.o A F718
I WOTY 283 ZZAA 25%) &3}
28 47 4500rpmolME AN E L)
20%0]3t7} HR| g oA Gy 47} Hoh3}
7] oz Azt £ wirt22Ee] A
A HEFEYYHpol i ¥l Hu, JE
Fbxst go]l &M Fow NOE pe E n
9] Z7t¢ g4 Fstgd.

12000
£ sooo m
] Gasoline
ok f 21 { eo00
CF 43500 /pm 40 "BTDC
© 8000 40 E
A 12000 a8 ]
- &
7oo | o H0
Led o
500 | -
= —rr——
300 L. 1.4
W%u
406 -
026 ] po.2
-
= o1st :
0.08
o 0.2 0.4 0. .oe 1
pa MPa .

Fig. 5. The engine performance and
pollutant emissions
(gasoline fuel)
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Fig. 6. Variations of cylinder pressure
and cycle course
(continuous 10cycle)
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Fig. 7. The P-V diagram of hydrogen and
natural gas engine
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Fig. 8. Variations of p and heat release rate
deperding on spark ignition timing
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engine performance
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on hydrogen engine performance
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