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Abstract — The heavy-duty LPG-fueled single cylinder engine was designed and developed as a fundamen-
tal equipment for analyzing combustion processes and emission performances. The cylinder head and the pis-
ton crown were modified to fire the LPG in the engine. The flywheel was also fabricated to minimize the
vibration of the single cylinder engine. The size of bore and stroke of the tested engine are 130 mm and
140 mm, respectively. Compression ratios were varied 8 to 9 with different piston crown shapes. The devel-
oped single cylinder engine operates at 1,000 rpm for this work. The major conclusions of this work are; (1)
the power of the developed engine was peaked at the condition of equivalence ratio 1.0 at three different
compression ratios; (2) the power is slightly increased with the increase of compression ratio; (3) the opti-
mum ignition timing is retarded with the increase of compression ratio ranged 2 to 10 crank angle.
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Fig. 1. Schematic diagram of the Single-cylinder engine,

Table 1. Specification of the Single-cylinder engine.

?%1—2— ),}og;
4] OHV
AR 4 1
F¥xo 1,020 mm
ZFn) 600 mm
Z7] o) 700 mm
A el A 130 mm
A 140 mm
wh ) =k 1,858.2 cc
A4 LP 7tA
23S 600 rpm

7HRidas} St $5% LPG A8% &€
A4S AYWE (Compact) 3P8A 713e) 93, 385 47)
of) A (Squish) Bxpol] SJal) E317] 3Ade]l fraidt o
oF3) (Bath-tub) 22 7} ¥t} 7} A SAES ol
ol Eue] At FAS 10 mmE 7T SUSHA
RsE. 71 AL oF 116 ccR FHASE A
ol oF 106 coF AAYe). a2t AT F ) 8,
8.5, %A ZFEAIA-L Zh2} 265.5 cc, 247.8 cc, 2323 cc
7} 22 SAES 71Es190n Fg 29 V3 ¥
2715 s)AEEHS Vepdigld

43 srisaxle] adagde A3y i o
Y- Vst ARl B AR RS
el 2Ho] Hv, BE AP eE | a3
Aol WA GRS} A FA 020l o] H
oz} A g FFAA ol A
o) ohd oA e WIS AN} A aA
ol 2ol & 4= gu. o]& Bl ¢Jeld] At
e} Vs 23 as A s e Sl &
o) Zkz} ARtsld AWaE 2P BEE A &
e}, =g =2 IH fRole ZaHe] AP IR
< $Jsh A dullelEd S FFoll ANIEACT. ok M
ojgdel 28 S8l 2 UdFRE ARl HH] f
o] YAH=E st

3. AEEX W% Uy

AztE o3 S| 2z oR LPG HES ARl &
2n)2) of 3R wletslr] 3t APAA MNHEF Fig. 3
o) vehiglcl shEAME 2aua E¥ o el (AVLAL
o] GUI2PYE AHSRT, d2sid S sl AVLAR
Indiset 6205 AM8-3T). Axle) ==z Zald CPS
(Crank shaft position sensor)® X813, 783 Fe]o)
Z AMHall sensoryE AA3A o]E2 FE £4% 4
37} AR I EH HAAAE St

Energy Engg. J (2002), Vol. 11(2)



162 AR5 - HAZ

32

(a) Compression ratio 17

[
o— .
N

,_‘
=2

23

4 — - ]

139

(c) Compression ratio 8.5

Fig. 2. Different piston crown shapes.
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(d) Compression ratio 9
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Fig. 3. Schematic diagram of experimental apparatus.

(a) LPG 98812, (b) WlelHzlelR], (¢) 14|, (d) M
2=, (e) DA, () 93 71504, (g) CPS, Hall A
A, () Aas A2, ) AR, () w7)7 kB

8.5, %A o] olAT}. 7| &) W= 327

S v Vs, )-8 e 2Ae
AR ES] 278} FelEete|ng o] ggnt. &
AR WEHE SR METRE B Tobs 99
A AQREu)= ALgslR] ki)

4. HEdny W O

41, 7=y s

Fig. 4= WOT, MBT, 1000 rpmellA] 37)-A% 4
B E 0.8014 1.270XY o} k54| Wzt o} 7]9e
£94%-% vebligleh a5} o] 719EHE o 2F
du] o3y gl ohi g elA HRE UrEMD% 45
v} 8o] o]2FdH] JHef| A Thi AEE Wolt Ayt
HOoZ fAlel Aol HERTE. oBl o & o o] 23
] 2 ik FFE FgelME dEde] Fvl A
3 o] E3, o|EFdy] 4L dAALR Q)]
Zo] ey YrhEvt. =3k 5] 8] o] 23w o
Aol FHE el A GEHA A skeRE) o
7] wjitel™, MBT A32A)7|7} 21457] wjie|rt ™

Fig. 5= 919} 2 Z710A MBT A3HAP7IAES v
el zolr). IeA HSo] HIA|E FFodd
A o A= T Sty dolae Ale] A17k=e E
& grEn) 82 8.5, 9 B} A3xize] Fehjr}, o)A
22 B 53 AR o daA o &
EAGe] dAET HdAlnlEsr) kol AHEA)7)7) 7

WOT, MBT, 1000rpm

20
18 T
% 16T
=
H
<)
a 14+
12 + —<—CRS8
-+ CR8.5
- CR9
10 ; ; \ + ;
07 0.8 0.9 1 1.1 1.2 1.3

Relative air-fuel ratio

Fig. 4. Powers with different compression ratios.
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Fig, 5. MBT timings with different compression ratios.
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Fig. 6. Cylinder pressures with different compression
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Fig. 7. Diagram of Heat releases with different com-
pression ratios.
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Fig. 8. Cumulative heat releases with different com
pression ratios.
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Fig. 9. Engine-out CO emissions with different com-
pression ratios.
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Fig. 10. Engine-out HC emissions with different com-
pression ratios.
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