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Clarification of Cavitation Influence on Spray Atomization
(2nd Report, Modeling of Cavitation inside Nozzle Based on Bubble Dynamics)
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In this research, it is purpose to understand the cavitation effects on fuel spray atomization. In this report, the numerical
model predicted bubble behavior was proposed. The proposed numerical model treats that cavitation bubble grows or shrinks
following to the pressure distribution inside nozzle hole. The calculation was carried out by use of estimated pressure distributions
inside nozzle hole based on experimental measurements. Primary, for each injection pressure and test fuel, cavitation bubble
behavior was calculated. Secondary, for various initial bubble radiuses, bubble growth and shrinkage processes were calculated. As
results of these calculations, this model predicts the key points of bubble behavior adequately for various pressure history bubble

undergoing and each initial bubble radiuses.
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Table 1. Test fuel properties.
Fuel | iC6 | C5/C6 C5/C7
Component 2-Methylpentane N-CsH12/n-CeH1a N-CsH12/n-C7Hse
Mixture ratio (mole fraction) 2:8 6:4
Density p [kg/m3 6.5x 102 6.6 % 107 6.5 102
Viscosity M [Pars] 3.0x10* 2.9x10* 2.9x10*
Surface tension o [N/m] 1.8x1072 1.8x107? 1.8x10?2
Saturated vapor pressure Py [Pa] 2.3x10% 2.4x10% 3.6x10*
) P, : at bubble point
* thickness : Smm Table 2. Dimensions of actual and enlarged nozzle.
L ~— — ~—— ]
i Ws Actual nozzle 25-times
(Slittype) | enlarged nozzle

Wh Hole length I [mm] 0.70 17.50

Hole width  wy [mm] 0.15 3.75

Sac width  ws [mm] 0.80 20.00

= 2.3 #HEFE
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g9 %5 728, Table 112739 3 FH O LG A A 5t

Fig. 1. Nozzlé configuration.
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Fig. 2. Pressure distribution inside nozzle.
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Fig. 4. Histories of bubble radius and pressure (initial bubble radius Roy=10xm).
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Fig. 5. Cavitation image inside nozzle hole for each condition.
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Fig. 6. Effect of initial bubble radius on growth and shrinkage processes of cavitation bubbles.
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