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A Study on Combustion Process of Diesel Engine by Image Analysis
- the use of ethanol-diesel oil blend fuel -
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ABSTRACT

In this paper, the combustion improvement effects of alcohol-diesel oil blend fuel were inves-
tigated in a visualization engine. As a result of experiment, it was found out that the
combustion of alcohol-diesel oil blend fuel was better than that of diesel oil in both the
combustion chamber of deep dish type and re-entrant type at the same operation condition.
However, when the con- tent of alcohol exceeded 10% of total fuel delivery, the combustion
of alcohol-diesel oil blend fuel was worse than that of diesel oil. The maximum blend quantity
of ethanol which is not ignited in the re-entrant type combustion chamber was estimated at
approximately 40% of total fuel delivery. So, it is necessary to blend appropriate quantity of a
volatility fuel such as alcohol in order to improve combustion.
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Fig. 2 The scavenging flows of experimental engine
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Fig. 3 The configuration dimensions of piston crowns
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Table 1 Experimental conditions

Items Conditions
Engine speed(rpm) 1100
Fuel delivery(mg/st) 36
Scavenging pressure(mmHg) | 785, 790

Deep dish type
Re-entrant type
Nozzle single hole nozzle
Effective compression ratio | 15.3

Fuel injection timing BTDC 24°CA
Fuel injection direction 20° down injection

Combustion chamber
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Fig. 4 High speed flame photographs of diesel oil and blend fuel in re-entrant type combustion chamber
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Fig. 5 High speed flame photographs of diesel oil and blend fuel in deep dish type combustion chamber
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Fig. 6 High speed flame photographs for scavenging pressure variation in re-entrant type combustion chamber
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Fig. 7 High speed flame photographs for ethanol blend rates in re-entrant type combustion chamber
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