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Analysis of Flow with Cavitation in Nozzle

KREEH MWBEZ
Masaaki KATO Takio OHYA  Hiroyuki KANO Kenji DATE
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This paper will focus on the fuel flow analysis in nozzles, in particular, in the injection hole, a key

component of Fuel Injection Equipment (FIE). Optimum controlled flow in the hole improves flow

efficiency and atomization. To meet the emission regulations which will be introduced from this year

to the 21st century, Diesel Engines require FIE to produce higher injection pressure which creates

better atomization and higher utilization of air. But higher injection pressure results in increased

pump driving torque, larger pump size and cost.

We have studied the improvement in fuel flow

characteristics of the nozzle, using an enlarged flow model and theoretical analysis method. As a

result, we have analyzed that the super-cavitation phenomena, which occurs at the inlet of the hole,

decreases flow efficiency, and the cavitation has a direct effect on the contraction and its recovery

flow.
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Table 1 The comparison of actual nozzle and model

nozzle on similarity properties

Property [ Actual Nozzle | Model Nozzle
Reynolds Number 6.5x10* 6.5X10*
Size Ratio 1 40
Pressure 100MPa 8.3kPa
Velocity Ratio 1 8.33X10°*
{Velocity) (488m /s, C=1)| (4.1m/s, C=1)
Fluid Light Oil Water
Density 835kg / m* 998kg / m*
Kinematic Viscosity | 3.0 X10°m?/S | 1.0X10°m?/S
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Fig. 4 The comparison between actual and model
nozzle on flow coefficient
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