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Calculation of the Flow Field in the Cylinder of the Diesel Engine for
Different Bow!l Shapes and Swirl Ratios

2 o 2y % 3 A HF & A H o e

Y. dJ. Choi, H.C. Yang. H. S. Ryou. Y. K. Choi

ABSTRACT

There are many factors which influence on the performance of a diesel engine. The piston
bowl shape and swirl ratio are important factors to enhance the fuel-air mixing and flame pro-
pagation.

In this study, calculations of the flow field in the cylinder of the diesel engine were carried
out using the CONCHAS-SPRAY code for different bowl shapes and swirl ratios.

In the case of constant swirl ratio, vortices which affect fuel-air mixing, evaporation and
flame propagation are generated more strongly and consistently in the bowl-piston type com-
bustion chamber than in the flat piston type. With this strong squish effect, injected fuel droplets
are widely diffused and rapidly evaporated in the bowl-piston type combustion chamber. Especi-
ally a strong squish is developed and large and strong vortices are generated in the edge cutted
bowl piston chamber.

As the swirl ratio increases, it is found that a large and strong squish and vortices are generat-
ed in the combustion chamber and also fuel droplets are diffused into the entire combustion

chamber.
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Fig.T Fuel Droplets Distribution at 130° Fig.8 Fuel Mass Fraction Distribution at 130°
ABDC for Swirl Ratio 1 ABDC for Swirl Ratiol
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Fig.9 Fuel Droplets Distribution at 150° Fig.10 Fuel Mass Fraction Distribution at
ABDC for Swirl Ratio 1 150° ABDC for Swirl Ratio 1
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Fig.11 Fuel Droplets Distribution at 200° Fig. 12 Fuel Mos Fraction Distribution at
ABDC for Swirl Ratio 1 200° ABDC for Swirl Ratiol
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Swirl Ratio 2

Swirl Ratio 5

Fig. 13 Velocity Vector at 130° ABDC for Fig.14 Velocity Vector at 150° ABDC
Bowl Type(d) Bowl Type(d)
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Swirl Ratio 2

Swirl Ratio 3
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