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Abstract — In this experimental research, it was studied to compare with pure gasoline and the fuels of RM50
(reformulated methanol fuel) for performance and exhaust emissions without reconstruction of engine systems.
RMS50 has a wider range of combustion limitation, which is one of the methanol’s characteristics. This causes
a stable driving state of RM50 in the experimental condition of unstable state and a low cycle by cycle variation
which is used to determine the driving state. It is determined that fuel stability is better because cycle by cycle
variation varies within 10%, therefore, driving characteristics is relatively good. In all conditions, RM50 has
lower exhaust emissions of CO, HC, NOx than gasoline fuel, however, RM50’s noise characteristics are 0.5~2dB
higher at all condition, and in the result of the experiments of rubber fusion, it increases the utility possibility
of RM50.

Key words : Methanol reformulated fuel, Cycle by cycle variation, Break specific fuel consumption, Exhaust
emissions, Noise and vibration.
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Fig. 2. Distillation curve of methanol.

Table 1. Comparison of experimental fuel properties.

Gasoline RM 50
0,
Fuel composition Gasoline Methan9l 540A]
Vol. (%) 100% Aromatic 23%
' Non-aromatic 23%
Benzene content
Vol. (%) 0.86 0.04
Olefin content
Vol. (%) 17.5 0.30
Carbon fraction
4.4 2.
Wt (%) 84.46 62.89
Hydrogen fraction
Wt (%) 13.89 12.59
Oxygen fraction
Wt (%) 1.65 24.53
Vapor pressure(kPa) 68.65 71.59
Specific gravity
(15/4) 0.7228 0.7797
Octane number
(RON) 92.2 121.0
LHV(kJ/kg) 41993 31024
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1. Computer 6. A/F ratio displayer 13. Stepping motor
2. Data acquisition 7. Exhaust gas analyzer 14. MAP sensor

system 8. Encoder 15. Oxygen sensor
3. Programmable ECU 9. Cam sensor 16. Stepping motor interface

control PC 10. Pressure sensor 17. Wide range oxygen sensor
4. ECU 11. AT sensor 18. Dynamometer controller
5. Programmable ECU  12. TP sensor 19. Dynamometer

20. Fuel measuring system

Fig. 3. Schematic diagram of experimental apparatus.

Table 2. Specifications of experimental engine.

Item Specification
Engine type In-line 4 cylinder, SI engine
Valve mechanism DOHC
Displacement (cc) 1799
Bore xStroke (mm) 81.6 x 86
Compression ratio 9.8
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Table 3. Experimental conditions.

Engine Speed 1500, 2000, 2500 rpm
load 4.6, 9.2 kgf-m

50

------ Gasoline, 1500rpm

- RM50, 1500rpm
404 - - - - Gasoline, 2000rpm
— =— RM50, 2000rpm
Gasoline, 2500rpm
304 =——RMS50, 2500rpm

4.6 kgf-m load

Heat release rate, dQ,  /d? (J/deg)

Crank angle, ? (deg)

50

~~~~~~ Gasoline, 1500rpm
- RM50, 1500rpm
404 - - --Gasoline, 2000rpm PN
= = RMS50, 2000rpm N
Gasoline, 2500rpm cr
——RM50, 2500rpm

9.2 kgf-m load

Heat release rate, dQ /d? (J/deg)

Crank angle, ? (deg)

Fig. 4. Comparison of heat release rate versus crank angle
for each fuel.
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