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A study on the spray combustion characteristics in a cylinder of a D.Ldiesel
engine with the electronically controlled injector
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Jaewoo Jeong, Seongjoong Kim, Kihyung Lee, Myuongho Sunwoo

ABSTRACT

It is well known that the combustion phenomenon of diesel engine is an unsteady turbulent
diffusion combustion. Therefore, the combustion performance of diesel engine is related to a
complex phenomenon which involves the various factors of combustion, such as a injection
pressure , injection timing, injection rate, and operating conditions of engine.

In this study, the spray and the flame development processes in a single cylinder D.I. diesel
visualization engine which uses the electronically controlled injection system were visualized to
interpret the complicated combustion phenomenon by using high speed CCD camera. In
addition, the cylinder pressure and heat release rate were also obtained in order to analyze the
diesel combustion characteristics under several engine conditions.
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Table 1 Specifications of the optical-access engine

Engine type 4cycle diesel engine
Combustion system Direct injection
Number of cylinder 1

Bore XStroke 95 X 95[mm)]
Displacement volume) 673lcc)
Compression ratio 19.0

: D
1.DC Motor 2.Cylinder Head 3.Elongated C

4Fully Reflected Mirror 5Encoder 6.solencid
Valve 7. Electronically Controlled Pump

Fig. 1 The picture of visualized engine
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1.€CU 2.Battery 3.Control Indicator 4.Control Box 5.Timing Device
6.Governor 7.Fuel Filtter 8.Engine Qil Filter 9.Solenoid Valve
10.Fuel Tank

Fig. 2 The schematic diagram of COPEC system

Table 2 Specifications of the fuel injection system

In-line type PE pump

Injection pump (ZEXEL,970599-5171)

(from horizontal)

Nozzle type D.I. (ZEXEL)
Number of holes )
Injection pressure 250 bar

Angle of fuel-jet axis 295°
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Fig. 3 Geometry of inner construction in diesel
nozzle tip
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1.Valve with mirror finish surface

2.Head adapter with mirror
finish surface

3.Quartz window

4.Half mirror

5.Nozzle

6.Xenon lamp

7.High speed camera
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Fig. 6 Characteristics of diesel flame
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Fig. 8 Comparison of flame characteristics between

three engine speed
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Fig. 7 Characteristics of heat release rate and flame
between idling and full load at 400rpm
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Fig. 9 Effects of the injection timing on IMEP at
400 and 600rpm
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Fig. 10 Visualization result with the injection timing
(400rpm, A/F ratio = 21.03)
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Fig. 11 Effects of the A/F ratio on IMEP at 400 and
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Fig. 12 Visualization result with the amount of fuel
(400rpm, Injection timing BTDC 7° )
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