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The Study for Improving the Combustion in

a Direct-Injection Type Diesel Engine

Joong Cheol Bang

Abstract

The performance of a direct-injection type diesel engine often depends on the shape of

combustion chamber, strength of swirl or squish, the number of nozzle holes, etc. This is of

course because the process of combustion in the cylinder was affected by the mixture forma-

tion process.

In this paper, the relation between the flame progress and the performance of engine was

clarified by changing variously the combustion process in cylinder with a special method, and

thus the measures for improving the combustion were indirectly examined. Namely it was

investigated what effect the flame progress in cylinder, which was varied with the locality of

the lean premixture injected by the auxiliary injection method using an auxiliary injection

nozzle in advance at the place where main spray was injected later, has on the engine output,

the exhaust smoke density and the NO concentration in exhaust gas.
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Table 1 Specification of STD 75type enigine

Purpose Performance testing
Bore/stroke 96/105mm

Stroke volume 760cm?
Compression ratio 14

Nozzle holes l 20r 3

Spray angle ] 72° or 2X35°

Nozzle opening pressure [ 200kg /cm?

Fig. 1 General view of experimental apparatus

Main injection ,
linder bead nozzleJ
Auxiliary I
injection
nozzle

Aluminium piston crown
Fig. 2 Shape of combustion chamber of test engine

and location of nozzles in it
(Plate-type combustion chamber)

Section A-

Fig. 8 Shape of dish-type piston
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Fig. 4 Photograpies of combustion flame for various
lean premixture locations in plate-type com-
bustion chamber

Main fuel: 28, 0mg/st, Auxiliary fuel: 8.0
mg/st, Engine speed: 1100rpm, Photospeed:
5000frams/sec.
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Fig. 5 Effect of total fuel delivery rate on the
break mean effective pressure for various
lean premixture locations in plate-type com-
bustion chamber
Auxiliary fuel delivery: 14.4mg/st,

Engine speed: 1200rpm,
Compression ratio: 15,0
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Fig. 6 Effect of total fuel delivery rate on the
exhaust smoke density for various lean
premixture locations in plate-type combus-
tion chamber

Auxiliary fuel delivery: 14. 4mg/st,
Engine speed: 1200rpm,
Compression ratio: 15.0
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Fig. 7 Effect of total fuel delivery rate on the
break mean effective pressure for various
lean premixture locations in dish-type com-
bustion chamber

Auxiliary fuel delivery: 14, 3mg/st,
Engine speed: 1100rpm,
Compressure ratio:15. 7

density Sy
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Effect of total fuel delivery rate on the
exhaust smoke density for various lean
premixture locations in dish-type combustion
chamber
Auxiliary fuel delivery: 14, 3mg/st,
Engine speed: 1100rpm,
Compression ratio: 15.7
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Effect of total fuel delivery rate on the
specific fuel consumption for various lean
premixture locations in dish-type combustion
chamber

Auxiliary fuel delivery: 14, 3mg/st,

Engine speed: 1100rpm,

Compression ratio: 15.7

Fig. 9
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Fig. 10 Effect of total fuel delivery rate on the
NO concentration for kinds of auxiliary
fuel in plate-type combustion chamber

Auxiliary fuel delivery: 16. 8mm3/st,
Engine speed: 1200rpm,
Compression ratio: 15,0
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Effect of total fuel delivery rate on the
NO concentration for various lean premix-
ture locations in plate-type combustion ch-
amber

Auxiliary fuel delivery: 14.6mg/st,

Engine speed: 1200rpm,

Compression ratio: 15,0

Fig. 11
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