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Abstract

To meet strict emission regulation while improving engine performances,

common rail injection

system which is suitable for electronic control, and capable of controlling injection quantity, timing, rate
and pressure individually as well as realizing high pressure has been developed.

At present study, a 8L DI diesel engine was converted to a single-cylinder experimental engine
allowing optical access through an extended piston and a prototype of common rail injector in progress
was applied to the engine. The combustion characteristics of the engine were analysed by using direct
images and characteristics of the injector were analysed. We can not say that the results are always the
same to general common rail injection system but that they are just characteristics of specific prototype

injector.
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Table.l Spec. of experimental engine

—
Model D1146
71 &T 6~ 1
Bore 111
Stroke 139
o] 17.6:1
g Screw Compressor
Engine Head
Supporting
B::m 9 Upper Plate
- Quter Cycliner
Water Jaket ° Main Body
Engine Balancing Weight
Cover2 B
Engine
Cover 1
Base [Engine

Fig.1 Heavy duty transparent engine
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Fig.3 Common rail system
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Fig.4 Fuel spray images

-10 -9 -8 4
TDC +2 +4 +6

4/7
8/7
-2
+8

+10 +12

Fig.5 Combustion process images (600rpm)
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Fig.6 Fuel supply characterisics of test injector
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Fig.7 Fuel spray comparsion for different fuel pressures
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Fig.8 Heat realease rate comparsson for different
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Fig.10 Heat release rate comparission for
different compression pressure
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Fig.11 Combustion pressure for different
fuel quantity
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Fig.12 Heat release rate for different fuel quantity
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Fig.13 Combustion pressure for different fuel
injection timing

600

500 d BTDC 10°
- 1 e BTOC S
$ 400
2 TDC
2
2 3004 ATDC 5°
&
O
{200
2
[
§ 100
2 >
Oy T e e}
-100 . .

-20 0 20 40
Grank Angle {ATDC)

Fig.14 Heat release rate for different fuel

injection timing
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Fig.15 Combustion process images using test
common rail injector (600rpm)
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