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Effect of Injection Hole and Needle-driven Characteristics on Pilot Spray in

High Pressure Injector with Common-rail System
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Abstract

Future exhaust emission limits for diesel-driven passenger cars will force the automotive company to
significantly develop” of the new technologies of diesel engine respectively of the drive assemblies. As
we know, the contributions of soot and nitrogen oxide is the main problems in diesel engine. Recently,

as a result, the pilot injection of common-rail fuel injection system recognizes an alternative function to
solve an environmental problem.

This study describes the effect of the nozzle structure and driven characteristic of injector on pilot
injection for a passenger car common-rail system. The pilot spray structure such as spray tip penetration,
spray speed and spray angle were obtained by high speed images, which is measured by the Mie
scattering method with optical system for high-speed temporal photography. Also the CFD analysis was
carried out for fuel behavior under high pressure in between needie and nozzle of injector for
common-rail system to know the condition of initial injection at experiment test. It was found that
solenoid-driven injector with 5-hole was faster than 6-hole injector in spray speed at same conditions and
piezo-driven injector showed faster response than solenoid injector.
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