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Effect of the Pressure and the Flow Pattern in a Sac Chamber of
a Diesel Injection Nozzle on the Issued Spray Behaviors
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ABSTRACT

The effects of the internal flow in a diesel injection nozzle on the atomization of the
spray has been investigated experimentally. Flow visualization was made using a transparent
acrylic model nozzle. And also, measurement of the sac chamber pressure was made for
clarifying the effect of pressure fluctuation in the sac chamber on the spray behaviors. The
geometry of the model nozzle was scaled up 10 times of the actual nozzle and the injection
pressure for the model nozzle was adjusted so as to achieve a Reynolds number at the
discharge hole which was the same as the actual nozzle. Polystyrene tracers, a laser sheet light
and a still/high speed video camera were used 1o visualize the flow pattern in the sac chamber.
When the necdle lift was small, the high turbulence in the sac chamber generated by the high
velocity scal flow made the spread angle of the spray large. Cavitation which arose in the sac
chamber induced the pressure fluctwation and then affects the spread angle of the spray,
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Fig. 4 Flow patiem in the sac chamber and the cavitation in the discharge hole
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Fig. 7 Behaviors of spray plume
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Fig. 10 Behavior of spray plume under needle valve
opening,
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