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Abstract

In order to investigate the effectiveness of methanol, which has high latent heat of
evaporation and oxygen contents, for DI diesel engine performance and exhaust emission, the
methanol was injected at the suction port of DI diesel engine. The injector used for test was
conventional gasoline engine injector and controlled the quantity of methanol per cycle by the
power supply controller which designed specially for injector.

The results shown that the maximum pressure point was delayed, the value of maximum
pressure was decreased, and the concentrations of both NOx and Soot were decreased, as the
methanol injection quantity increased, and also the thermal efficiency of engine injected
methanol under the high load condition was similar to no methanol injection but under the

medium load condition was decreased within the experimental conditions.
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Table 1. Comparison of fuel properties.

Properties Methanol Disel Gasolme
_ Fomula ~ CHoOH OCnHigy OCuflisw
Oxgen Content (wt%) 500 o 0

Lower Heating ValuchTikg) 20088 42823 43953
Stoich. Mixture Ratio 645 !ﬂ_-,},‘* 6

Boiling Point (°C) 644  180-350 30~200

Heat of Vaporlzathn(kJ/kg) “1_170._ 212 350

__ Cetane Number 3 4b~55 14

Ignmoiangmgeggture(K) 470~530 250~350 380~460

Ignition Limit
(% by Vol. ofGasmAlr) 55~260 06~65 06-08
Mé;rl;urmng Speed (cm/s) - 7575 AM___I;7_f B 38 o
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Table 2. Engine specifications

Type 4 Stroke naturally-aspirated

Combustion chamber Star shape deep bowl type

Number of cylinder 3
Bore x Stroke 100x110
Compression ratio 17.6

Multihole nozzles

Injecti 1
njection nozzle (©0.26mm, 5 hole)

Power 35 W(2600rpm)

Injection pressure 190kgflcm?

(® Dynamometer controller @ Amplifier

® Oscilloscope

® Dynamometer

@ Rotary encoder

@ Fuel flow meter

@ Exhaust gas analyzer
@ Methanol injector

@ Valve lift sensor

@ Cylinder pressure sensor

® Test engine

Computer

@ Smoke meter

@ Power supplier of methanol
injector

@® Methanol tank & pump

Fig. 1. Schematic diagram of experimental

apparatus.
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Table 3. Engine test conditions

Engine speed Torque Methanol
(rpm) (kgf-m) (mglcycle)
1400 0 0
1800 5 iii
10 )
2200 99.6
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3. Correlation of ignition delay with variation
of methanol injection quantity and load.
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