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Some Considerations for Performance of D.I. Diesel Engine
Using Auxiliary Fuel Such as Alcohol
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ABSTRACT

The objective of this paper is to quantitatively investigate the effects of alcohol mixture on the combustion
improvement of main fuel in supplying alcohol to direct injection diesel engine by auxiliary injection method and
blend method. If alcohol is supplied, engine performance greatly improves in high load range. In case of sup-
plying ethanol, BSFC improves, the emission of smoke and NO decreases by delaying main fuel injection timing
5°CA. The maximum delivery quantity of alcohol is limited to approximately 50% of total fuel delivery due to
misfire and knocking. The limit quantity of main fuel injection that does not accompany misfire and the
deterioration of BSFC was approximately 15~ 18.5mg/st.

FQo7|289] : Alecohol(¥€322), DI Diesel engine(Z H&EALA tjA7]#), Smoke density(t] 45 5),
NO(E 24F3HE), BSFC(A 5 841]) &), Knocking limit(:=7] 3+74))
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2.Dynamometer

4 Pressure transducer
6.Terminal board

8 Encoder

10.Pressure control valve
12.Alcohol flowmeter
14.Pulse transducer
16.Alcohol injector
18.Check valve

20.Fuel injection pump
22.Exhaust gas thermometer

is

1.Test engine
3.Dynamometer controller
5.Charge amplifier
7.Personal computer

9.Air compressor

11.Alcohol tank
13.Photo-diode

15.Alechol injector controller
17.Diesel oil tank

19.Diesel oil flowmeter
21.Fuel injection nozzle
23.Exhaust gas measurement unit

Fig. I Schematic diagram of experimental apparatus

Table 1 Specifications of the experimental engine

Items Specifications
eneine e T
Number of cylinder 4
Displacement (cc) 3455
Bore x Stroke (mm) 100x 110
Compression ratio 1 14
Injection timing | 22°BTDC
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Fig. 2 Diagram of cylinder pressure, heat release with
and without the supply of ethanol or methanol
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Fig. 4 Effect of main fuel injection timing on BSFC and
exhaust emission
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Auxiliary Main fuel (diesel oil)
fuel Quantity | Inject. timing

m | Diesel oil alone 22° BTDC
o | Methano! | 18.5 mg/st | 22° BTDC
4 | Ethanol | 15 mg/st 17° BTDC

Fig. 7 Engine performance of optimum operation condit-
ion in this experiment
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Total fuel delivery, mgfst
Supply method Fuel Injection
of ethanol  [diesel oil [ethanol| timing
» (Main fuel alone| 100 % — |22° BTDC
® |Intake manifold] 50 % | 50 % |17° BTDC
4 (Blend 50 % | 50 % [17° BTDC

Fig. 8 Effect of supply method of ethanol on engine per-
formance
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