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Gasohol and its Application to a Small Spark
Ignition Engine for Farm Use
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Properties of tested fuels, etc.

Gasoline Methanol Ethanol Peppermint Spearmint Eucalyptus

Specific gravity 15/4°C (—) 0.75 0.80 0.82 0.90 0.93 0.92

TFlash point (°C) —43 8.5 17.8 71.0 59.0 48-54

Low calorific value (kcal/kg) 10,500 4,800 6,400 9,500 9,000 9,500

Kinematic viscosity (cSt) 0.48/40°C  0.58/40°C  1.24/40°C  2.10/50°C 1.48/50°C 2.01/30°C

Octane number (RON) 83-102 112 111 93.8 120.6 100
Table 2. Specifications of the Test Engine

Engine

Mitsubishi G700 P

Cylinder-Bore X Stroke
Piston displacement
Compression ratio
Continuous rated horsepower
Maximum horsepower

Maximum torque

1-72X 63 mm

256 cc

6.0

3.68 kW/3,600 rpm (5 PS/3,600 rpm)

515 kW/4,000 rpm (7 PS/4,000 rpm)

13.7 N-m/2,800 rpm (1.4 kgfm/2,800 rpm)




Fig. 1. Remodeled test engine to get variable igni-
tion timing and various air-fuel ratio.
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Fig. 2. Averaged ASTM distillation curves for
regular grade gasoline of lead free, meth-
anol blended gasoline, and methanol.
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Fig. 3. Averaged ASTM distillation curves for
regular grade gasoline of lead free,
ethanol blended gasoline, and ethanol.
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Fig. 4. Characteristics of flash point temperature
change as water is added to methanol,
and ethanol.
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Fig. 5. Relation between kinematic viscosity and
fuel tempearture of regular grade gasoline
of lead free, methanol blended gasoline,
and methanol.
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Fig. 6. Relation between kinematic viscosity and
fuel temperature of regular grade gasoline
of lead free, ethanol blended gasoline,
and ethanol.
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Fig. 7. Relation between specific gravity and fuel

temperature of regular grade gasoline of
lead free, methanol blended gasoline, and
methanol.
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Fig. 9. Relation between equivalence ratio and

brake mean effective pressure for regular

grade gasoline of lead free. The test

engine speed of 2,500 rpm was kept con-
stant at the wide open throttle.
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Fig. 10. Relation between equivalence ratio and
brake mean effective pressure for 20%
methanol blended gasoline fuel. The
test engine speed of 2,500 rpm was kept
constant at wide open throttle.
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Relation between equivalence ratio and
brake mean effective pressure for 20%
ethanol blended gasoline fuel. The test
engine speed of 2,500 rpm was kept con-
stant at the wide open throttle.
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Fig. 12. Relation btween equivalence ratio and
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gular grade gasoline of lead free. The
test engine speed of 2,500 rpm was kept

constant at the wide open throttle.
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constant at the wide open throttle.
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open throttle.
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Table 3. Results of the 3 tested fuels
BMEP (MPa) BSFC (MJ/kWh)
G 100 0.508 19.3
M 20 0.524 (+3.15%) 19.2 (—05%)
E 20 0.448 (—7.87%) 20.4 (+5.7%)

¢%. 2,000 ppm, M 20 - E 20 Cit, W3R d %2 < 1,600 ppm
Thote. A=L1ME, b, NO: OFAEIE LRI
ERBFRMETOMTFHEDES DK E X3, B
MUK ERO KR LFER, M20 - v ) v HEk.
E200JETH b, NOr BEIEL TR 7,

NO: 3—#ic, @ HHBED O, BFEL, @ RHE
FABRENEVE, ¥, @ERCILIhAREIE
WA, HHEMERB, 1=110 MBT #aBE4E5 L
M20-E203kic v ) vHRRI D bEBASKE - T
Wh, SKBEHEIAE G EV D B, RS ADERI

ELINTWAREIIEL 250 T, @HEHEHELTE
D, TRMRFYY vEBKkEIDE M20. E200 NO; A%
Plgonz Eo—BThHB EHEES I,

2) EEFRBR2 NO: BMEKEg-k =11k w
TTNa—ADHFY Y v THREHEBLT LT
MBT #5558 L, Fig. 20 %75 &, NOz 2%k
DA —AEBLTWLRE TP LTS, Th
L, WESAERTEINL, =& — AR
TREBIT—ETHHEIDD, » &/ —LMESBREC oW
T, FORAHREHE T OR NO: OffR &3,



LTEI <
eSS
TGlOO 10
3000 0 00
% A E 20 NOx
52000 g
- 4
1000 5
i N
S
0 ~ 1 los
o
o
BMEP 06=
a.
S
04
o m
60 @?Torpm 02
= 50
%
S 40 MBT
= 30
@ ~
10

06 08 10 12 14 16

Fig. 19.

Excess air ratio

Relation between excess air ratio and
exhaust NOz emission obtained to op-
erate the test engine with 3 tested
fuels at MTB operating condition.
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Fig. 20. Exhaust NO; emission, brake specific fuel consump-

tion, brake thermal efficiency, and brake mean effec-
tive pressure obtained to operate the test engine
with various alcohol blended fuels at MBT opera-
ting condition.
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Fig. 21. Brake specific heat consumption, volumetic efficiency, exhaust

temperature, plug seat temperature, and lubricant oil tempera-
ture obtained to operate the test engine with various alcohol
blended gasoline fuels at MBT operating condition.
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Summary

The purpose of this study is focused on deter-
mining the proper air fuel ratio and proper air fuel
ratio and proper ignition timing of the blended
fuels, when a small spark ignition engine for farm
use is operated with 20% by volume methanol
blended gasoline and 20% by volume ethanol ble-
nded gasoline, respectively.

It has been confirmed that regarding BSFC as
important equivalence ratio is desired 0.95, and
regarding BHP as important equivalence ratio is
1.1,

It was observed that an appropriate ignition
timing was at BTDC 20 °CA. This ignition timing
showed little difference from original set value of
the engine. For the spark ignition timing it can
be seen that a conventional ignition system used
for commercial ones is well matched to these two
fuels. .

It was also found that on BSFC E 20 increased
57%. However, BMEP for M 20 and for E20 were
+3.2% and —-7.9%, and it was increased and de-
creased than that of G100. This was also observed
from NO; emission obtained to operate the engine
with theses 3 tested fuels at MBT operating con-
dition.



