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Accurate Numerical Study on Spray Atomization Process of VCO Nozzle

Sumi, Takahiro
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The VCO (Valve Covered Orifice) nozzle is well known to reduce unburned
hydrocarbon emission from direct-injection diesel engines. In the present study, we examine a relation
between internal flow in the nozzle hole and spray atomization process in the nozzle chamber by using CFD
(Computational Fluid Dynamics). Spray atomization characteristics behind the nozzle exit are greatly
affected by swirling flow generated due to needle eccentricity, and is found to be organized by the swirl
number calculated in the nozzle hole. Furthermore, toward the analysis of high-pressure fuel spray
atomization phenomena in the recent direct-injection diesel engines, we have developed an accurate
numerical simulation code for compressible two-phase flows, and obtained problems and prospects related
to the future work.
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