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The Performance and Emissions of Methanol-LPG
Fueled Spark Ignition Engine

Abstract

= JFE -8 B R
Eung Seo Kim, Kyung Kook Cho

Engine performances and emission characteristics were investigated, using a experimental

single. cylinder engine with methanol- LPG (butane) fuel blend.

The results were compared with the case of neat methanol and gasoline.

The blending ratio of methanol to LPG was reasonable at 90 : 10(M90) and in using M90,

the engine performances. including output, brake specific fuel consumption and brake thermal

efficiency, were better than those of neat methanol and gasoline.

CO emission of M90 was lower than that of neat methanol by 15% and lower than that of gas-‘

oline by 35%. HC emission of M30 was also lower than that of gasoline by 46 —85% in the

whole range of ¢. The concentration of NOx emission of M90 was lower than that of gasoline

and higher than that of neat methanol.
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Fig. 2 Schematic diagram of experimental
apparatus.
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Table.l Specifications of Single Cylinder Engine

Type of Engine

TRE-2G (Gasoline)

Fuel Gasoline
Bore xStroke(mm) 85x 86
Displacement (£) 0, 488
Compression ratio 8.5
Combustion chamber Wedge type

Cylinder liner

Integral with eylinder
bloek

® -“/'/-

(D Combustion Chamber Volume wreei---

(@ Volume of Gasket Part

(3) Others
@ Stroke Volume

Fig. 3 Wedge type combustion ¢hamber
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Ignition (inj ection) timing
BTDC/rpm

10° /700 (manual )

Lubrieating system

Dry sump (externnl

distribution system)

Qil pump

Two trochoid pumps
(with motor)used for

supply and return

Qil cleaner

Paper filter

0il volume (£)

9

Cooling system

Water-cooled (by pump
equipped with motor)
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Max. output (PS/rpm) 16/4000 CO.—NDIR. THC D cLD
Max. torque (kg-m /rpm) 3. 4/2200 1 ’ —FID, NO -~ £ =4
No. of Comperession ring 2 s, HEElE N BEEERR LR =Hel
0.0
piston s+t (Fig. 4) .
rings Oil ring 1
Intake | Open 16" (BTDC) [ heating  sampling Pested tabe-
valve Close 54 (ABDC) RRRRILC . S L NSyt g FID THC
Exhaust | Qpen 52" (BBDC) probe f} in | filter ° @Iﬁ%ﬁ%’_
valve Close 12° (ATDC) beating | Tilter [t NDIR CO,
uoC £15C "_-J_t_J| co
valve Intake 0. 20 (cold valve:0. 18) = Mo i er
clearance 4 air purge; p d“h‘,‘l‘;_l’“‘;‘gl’ £ to CLD  NOx
(mm) Exhaust 0. 33 (cold valve: (. 30) 1 DM800x 2 NV
L ! drain

Gravity type H bottle
Fuel supply system (Fuel pressure=0, 1 I to vent

kg/em*) S

Fig.4 Flow schematic diagram of exhaust gas

analyzer.
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Fig. 5 Brake horse power for M50, MBO,
M90 versus equivalence ratio at 2500
rpm, WOT and MBT.
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Fig. 7 Brake horse power for M90, methanol,
gasoline versus equivalence ratio at 2250
rpm, WOT and MBT.

Bhp, PS

3 . Gasoline
m . Methanol
A T M90
10
] L)
*m
m
[
- 4 ]
L)
L
a
. [}
8- ®
a
A
Thro. Open : 100%
RPM 2500
S.T. :MBT
[ 1 [ 1 1 i | 1 !
6 .8 1 1.2 1.4.

Equivalence Ratio
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gasoline versus equivalence ratio at 2500
rpm, WOT and MBT.
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Fig. 19 Brake thermal efficiency for MQO‘, meth-

anol, gasoline versus equivalence ratio
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Fig. 29 Carbon monoxide emissions for M90,
methanol, gasoline versus equivalence
ratio at 3000rpm, WOT and MBT .
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Fig. 30 Total hydrocarbon emissions for M90,
gasoline versus equivalence ratio at
3000rpm, WOT and MBT.

E#E IS &5E/Vol. 7, No. 2, 1985/77

Aol 4 ztAsw e AL FrHRME =8
HRIEA 23te Aol A=k

Fig. 317 Fig. 32+ tEpAMESGEE Sl gofl w2
EFREEM (NOL) 2] B RE )RR 2ol
o}, BERACEEE ] A glo] ¢=1.1 -l A
BEHIREE 7Y AR Ha, 5% 3 ofF5end
5 2AET gled ozl o4 dupHer oF
oA EEBLY LK Nu AL —F=w gl
=}, ﬁﬁﬁ@ﬁﬁ!ﬁ 2250rpmel] A& 7HE el 79
7t A3k 23, «lskEs Moo A9 F—3
€ vebda gk ¢=1.1 H-Zoll 4 M0 3000
ppm 28 7h&zle] 5000ppm Bl 40% =l B
BAEIEHEE 3000rpmol 4= 7hEale] 7A-$71 7t
7 ek3, dlgkEsk MO0-2 A2 F5RE Al el el
p=1.1 ¥+Zol 4 MIL 3400ppm L= 7h& 7] 2
3500ppm Bl #) 3% A3, wigkZ2] 2850ppm
B 9 20% vk

5000
s Gasoline
* Methanol ®
I M9
&
4000 -
30001+ x
E
B m [.]
a X ¢
o
s=
8
2000 1~
2 .}
=
E R
o x
*
1000+
Thro. Open © 100%
= RPEM . 2250
8. T. . MBT
n
0 1 l 1 | 1 l 1 1
N .8 1 1.2 1.4

Equivalence Ratio

Fig. 31 Nitric oxide emissions for M90, metha-
nol gasoline versus equivalence ratio at
2250rpm, WOT and MBT ,



78/%R

5000
. : Gasoline
n . Methanol
x M
4000
® . .
x
£
a 3000 . .
-éﬁ @
'O# *
2
Z  z000f- §
=
[
L] X
1000 E.
Thro. Open | 100%
e Oy RPM * 3000
5.T. :
%a MBT
0 1 i ) | t 1 1 1
.6 .8 1 1.2 14

Equivalence Ratio
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