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A Study on the Combustion Stability and Characteristics
for D.O - Methanol Blending Oil in Diesel Engine
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Abstract: It has recently been reported that methanol fuel has been used in the product carrier with
established duel fuel engine, which has been greatly reducing emissions of CO,, NOx and SOx from the
engine. However, to use methanol alone as fuel oil in a general diesel engine, design modification of
cylinder head is needed because the ignition aid device or the duel fuel injection system is needed. On
the other hand, only if the mixer is installed on the fuel oil supply line, diesel oil - methanol blending oil
can be used as fuel oil for the diesel engine, but there is a problem of the phase separation when two
fuels are mixed. In this study, diesel oil and methanol were blended compulsorily in preventing the phase
separation with installing agitators and a fuel oil boost pump on fuel line of a test engine. Also, cylinder
pressure and fuel consumption quantity were measured according to engine load and methanol blending
ratio, and indicated mean effective pressure, heat release rate and combustion temperature obtained from
the single zone combustion model were analyzed to investigate the effects of latent heat of vaporization of
methanol on combustion stability and characteristics. As a result, the combustion stability and
characteristics of 10% methanol blending oil are closest to the those of diesel oil, and it could be used as
fuel oil in existing diesel engines without deterioration of engine performance and combustion

characteristics.

Key Words : Methanol, Latent heat of vaporization, Combustion characteristic, Combustion stability,
Coefficient of variation
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Table 1 Specifics of test engine

Type 4 stroke DI diesel engine
Number of cylinder 2
Bore x Stroke 100 x 115 mm
Compression ratio 17
Injection pressure 20 MPa

Multi-hole nozzle
(5holes, ¢ 0.28 mm )

19kW (2,100 rpm )

Injection nozzle

Power
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D Engine Computer

(@ Dynamometer © Needle lift sensor
@ Dynamo controller @0 Fuel tank

@ Exhaust pipe @ 1% agitator

® Pressure transducer @ 2™ agitator

® Rotary encoder @ F.O boost pump
@ A/D converter (@ Fuel flow meter

Fig. 1 Schematic diagram of experimental apparatus

Table 2 Properties of test fuels

Properties Diesel oil | Methanol
Molecular formula C, Hign CH;0H
Oxygen content ( wt% ) 0 49.9
Density ( kg/m® ) 840 790
Calorific value ( kJ/kg ) 42490 19780
Cetane number 45~55 3
Ignition temperature ( C ) | 250~350 |470~530
Heat of vaporization ( kJ/kg) 270 1103
Boiling point ( T ) 145~390 64.4
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Fig. 2 Coefficient of variation of IMEP at various

loads and blending ratio
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Fig. 3 Coefficient of variation of Pmax at various

loads and blending ratio
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