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Dispersion Characteristics of Sprays under the Condition of Solid Body Rotating Swirl

o] T &
Choong-Hoon Lee

ABSTRACT

Spray dispersion in high pressure diesel engines have been simulated experimentally with a special
emphasis on the effect of swirl by using a liquid injection technique. A constant volume chamber was
designed to be rotatable in order to generate a continuous swirl and to have the flow field closely resembling a
solid body rotation. Emulsified fuel was injected into the chamber and the developing process of fuel sprays
was visualized. The effect of swirl on the spray dispersion was quantified by calculating non-dimensionalized
dispersion area according to the spray tip penetration length. The results show that the effect of swirl on the
spray dispersion is different between short and long spray penetrations. For short range of spray tip
penetration, the effect of swirl on spray dispersion is quite small. However, as the spray tip is penetrated into
longer distance in spray chamber, the effect of swirl on spray dispersion becomes larger. These results can be
used as a basic data for designing combustion chamber and injection system of direct injection diesel engine.

FQ87]%&80] : Spray tip penetration(3&-5-
tion technique( A EA}7) <£)

Nomenclature
d nozzle diameter, mm
p penetration, mm
P injection pressure, kg/cm2
r radius, mm
I/d . ratio of nozzle length to diameter
t time, ms
w width, mm
¢ spray chamber diameter, mm
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kA g]), Swirl(418]), Spray dispersion(FF-24h), Liquid injec-

Subscripts
inj : injection
dis : dispersion
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Fig. 1 Experimental setup for rotating chamber
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Fig. 2 Schematic of fuel injector system
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Fig. 3 Visualization of fuel injection with At=4ms Fig. 4 Visualization of fuel injection with At=4ms
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