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Abstract : In a diesel engine, air-fuel mixture formation and ignition delay period have great influence on the
performance of engine. Their main factors are combustion chamber shape, fuel injection system, air volume, air flow
and so on. So, the combustion process in the cylinder is complex because of many factors which have direct and indirect
effects on it. In this study, we take into consideration of scavenging pressure and scavenging temperature that are
known as the main factor to the combustion process of two-stroke D.I. diesel engine. It is taken a picture of the
combustion flame process for combustion chamber of re-entrant type and cylindrical type. So, it is applied to the basis
data of combustion chamber design from an image analysis.
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Fig. 3 The schematic drawing of combustion chamber on experimental engine

{. Experimental engine 1. Liquefied nitrogen
2. Invert controller 12. Surge tank

3. Video camera 13. Roots blower

4. Video camera processor 14. Transformer

5. Personal computer 5. Observation window
6. Fuel tank 16. Photo diode

7. Fuel flow meter 17. Power supply

8. Injection nozzle 18. LED

9. Electric heater 19. Thermometer

10. Heat exchanger 20. Manometer

Fig. 4 The schematic diagram of experimental apparatus
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Table 1 The specifications of experimental engine

ltems Specifications
Engine type 2-stroke D.I. diesel engine
Bore X Stroke 92 x 70 (mm)
Compression ratio 15.3
Injection timing BTDC 22° CA
Scavenging port open | ATDC 132° CA
Scavenging port close ABDC 48° CA
Exhaust port open ATDC 118° CA
Exhaust port close ABDC 62° CA B
Cooling type air-cooling

Table 2 Experimental conditions

Items

Conditions

Engine speed(rpm)

1000

Fuel delivery(mg/st)

31

Injection nozzle type

single hole nozzle

Nozzle opening pressure(MPa)

17.16

Scavenging pressure(kPa)

106.4, 111.5

Scavenging temperature(C)

20, 50

Combustion chamber

cylindrical type
re-entrant type
plate type
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Fig. 5 High speed flame photographs of each combustion chamber in scavenging pressure, 106.4kPa and scavenging

temperature, 20°C
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Fig. 6 High speed flame photographs of each combustion chamber in scavenging pressure, 111.5kPa and scavenging
temperature, 20C
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chamber in scavenging pressure, 106.4kPa and
scavenging temperature, 20 °C
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