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Analysis of Spray Characteristics in w-shaped Diesel Engine
Combustion Chamber with Impingement Lands

G A, g e 3 88"
K. Park, D. S. Park, M. H. Kim

ABSTRACT

This paper addresses to spray characteristics in w-shaped diesel engine combustion chamber
which has impingement parts for 4 sprays injected from an injector. The two-dimensional
shapes have been chosen to avoid the difficulties for analysing the spray dynamics in the real
chamber. The simple shapes are reproduced with same geometries in vertical or horizontal
sections through the impingement lands.

The spray developments are visualized with a high speed drum camera and shadowgraphy
optical system, and the droplet sizes are measured by Malvern system. The detailed discussions
are made for the two different combustion chamber shapes, which are new w-shape using
spray wall impaction and general w-shape. The results show that the spray characteristics of

the new shape are superior to those of the general w-shape.
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{(a) Exp. apparatus for spray shape
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(b) Exp. apparatus for drop distribution
Fig. 1 Schematic diagram of exp. apparatus
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Fig. 2 Line pressure & needle lift
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Fig. 3 Rate of injection
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Table 1 Injection conditions

Inj. hole dia (mm) 1.0
Nozzle tip dia {mm) 1.0
Max. needle lift (mm) 0.6
Inj. Amount/stroke(g) 0.04
Motor speed (rom) 1000
Openg press (Mpa) 130
Max. line press (MPa) 16.0
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(a) new w-shape (b} w~shape

Fig. 5 Combustion chamber shapes
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Fig. 6 Measuring position of drop size
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Fig. 7 Spray development of new shape
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Fig. 8 Spray development of w-shape
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Fig. 9 Volume distribution of droplet size

Table 2 Drop sizes

Measuring New @| w-shape
section -shape

Section Al 29.57 64.27
Section A2 3.03 *
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Fig.10 Position variation effect on spray
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