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Effects of the Fuel Injection System on Combustion in a Diesel Engine

A & 9+ 7 Qe+
Kwon, W. Kim

ABSTRACT

Fuel injection system is an important tool in the exhaust emission and performance of a diesel engine.
Effects of the fuel injection system in diesel combustion was investigated experimentally by measuring
the performance and analyzing the combustion phenomena in a D.I diesel engine. The selected injection
parameters were nozzle hole diameter, nozzle opening pressure, nozzle projection length, and nozzle
spray angle.

From the measured results, it is shown that the fuel injection pipe diameter is an effective means
to improve engine performance in a middle and high speed range and the 2 stage spring nozzle holder
has the advantage of increasing the engine performance due to the initial injection pressure in a low
speed range. It has been also shown that increasing nozzle opening pressure resulted in decrease
in smoke, but increase in NO, from the engine.
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Table 1. Specification of Test Engine
Number of Cylinder 6
Bore X Stroke 118X 115am

"| Swept Volume 7.5L
Compression Ratio 17.5
Combustion Chamber Reentrant Type
Intake Swirl Ratio 2.7
Injection Pump AD Type
Plunger Dia. $10.5mm

Table 2. Values of Parameter Used

Nozzle

Injection Pipe
Dia.
Nozzle Opening
Pressure
Nozzle Holder
Spring
Cone Angle
Nozzle Projection

Injection” Timing

$0.31X5, $0.30X 5, $0.29X 5,
$0.28X5, $0.28%6
$2.07m, 61.8mm

18, 20, 21.6, 24, 26MPa
1Spring, 23pring -
1602, 157¢

1.5mm, 3.5cm, 6.5mm
16°, 14°, 12, 10° BTDC
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Fig.1 Effects of Nozzle Hole Dia.
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