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A Study on Effects of Fuel Injection System on
the Performance in a V8-Type Diesel Engine

J. K. Yoon* - B. H. Park**
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Abstract

The effects of fuel injection system on the performance in a V8-type diesel engine was stuided
in this paper. Fuel injection system is important factor which influence the engine performance
and exhaust emission because the properties in the injected fuel depend on the atomization
characteristics. In this study, using diesel engine of 17.7:1 compression ratio, the engine
performance and exhaust emission are measured experimentally according to 1000, 1400,
2200rpm in the full-load conditions. The chosen parameters for the major system are such
variable conditions as nozzle hole diameter, injection angle, nozzle protrusion, injection pipe
diameter, shape of combustion chamber, and intake system.

The results are as follows ; As the nozzle hole diameter and injection angle become smaller,
and as the injection timing gets advanced, the fuel consumption and concentration of smoke
are decreasing, whereas concentration of NOy is increasing. Andconcentration of NOy is
increasing in accordance with the increase of injection pipe diameter and nozzle protrusion.
Also, it is shown that re-entrant type combustion chamber is more effective than that of
toroidal type in the improvement of NOy reduction.
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Table. 1 Specification of Test Engine

Engine T 8-Cylinder, Water-Cooled,
1n
"8 ype Direct-Injection. 4-Cvcle
Bore=Stroke 137+142
Displacement(cc) 16,745
Max. Power{kw) 242 at 2200rpm
Max. Torgue(N.m) 1080 at 1400rpm
Intake Open : BTDC 15°
Valve Timin Close : ABDC 45
g Exhaust Open : BBDC 48"
Close : ATDC 16
Firing Order 1-8-4-2-7-3-6-5
Connecting Rod
Length{mm} 234
Toroidal Re-entrant
n
D2 D2 i
Combustion t c
I
crameer W
B B
A B Dy B C Dy D>
. . . 796 | 756
30 | 120 78 1200 |9 82 [ 743
Compression Ratio 177

Table. 2 Specification of Injection Pump, Nozzle

and Pipe
Item Specification
Type RFD
Governor of . 9.4/500
Injection Pump Rack Position 9.5/700
(mm/rpm)
10.4/1100
0/500
Timer of Advance, %5
Injection Pump 6( °/rpm) 05" /700
3591100
Opening . .
Pressure(Mpa) Ist - 18, 2nd : 25
?0.32%3+90.33x2
Nozzle & ) 20.34%3+ 90352
Holder Hole Dia
Ass’ 90.35%3+90.36X2
ss'y
20.36 X3+ 90.37x2
Injection Angle | 140° , 150° , 160°
Protrusion(mm) 296,398 , 49
Injection Dia 920, 22
Pipe Length{mm) 610

137mm, Stroke 142mm9] 9}&=u) 17.7:191 V8 A
A8 tAdzE AR g e, oju A4 9
AL¥L Toroidal® % Re-entrant® -2 A= sl ).
EA g = 2@ Nozzle2 Table. 29} o] ZEXEL
PS3SE =&8373 € TAM 59 A A3
A3, 48R 9 NF=+ Fig. 39 #o}
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Fig.3 Schematic Diagram of Experimental Apparatus
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Fig. 4 Effects of Nozzle Diameter
(at BTDC 12.5 ° CA, Pr=2.96mm)
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Fig. 5 Effects of Injection Angle
(at BTDC 12.5 ° CA, ¢0.32 X 3+0.33 X 2, Pr=2.96mm)
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Fig. 6 Effects of Nozzle Protrusion
(at BTDC 12,5 ° CA, ¢0.32 x3+0.33x 2)
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Fig. 8 Effects of Injection Pipe Diameter
(at BTDC 12.5 ° CA, ¢ 0.32x 3+0.33 X2, Pr=2.96mm)
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Fig. 9 Effects of Combustion Chamber
(at BTDC 12.5 ° CA, ¢ 0.32 X 3+0.33 x 2, Pr=2.96mm)
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Fig. 11 Effects on the Entrance Dia. of Combustion
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(at BTDC 12.5 ° CA, ¢0.32 x 3+0.33 X 2, Pr=2.96mm)
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