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Investigation of the Influences of Droplet Viscosity and
Environmental Pressure on the Spray Collision
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Abstract

The stretching separation and coalescence are only considered in the O’Rourke model while the
bounce, reflexive separation and the secondary breakup under high Weber collision are ignored.
Furthermore, the influences of droplet property and collision condition on the collision regimes are not
included in the O’Rourke model so that the predicted critical Weber numbers are underestimated. In the
composite collision model, the collision regimes were revised to consider the influence of droplet viscosity
and environmental pressure, and the bounce, coalescence, reflexive separation, stretching separation and
the secondary breakup under high Weber collision were also considered. Moreover, the influences of
droplet viscosity and environmental pressure on the spray collision were investigated based on the
composite collision model. The results showed that the probability of bounce was increased due to the
increasing of environmental pressure while the probability of coalescence was decreased. However, the
probability of coalescence was increased with the increasing of droplet viscosity while the probability of
collision separation was reduced.
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Fig. 1 Sketch map of droplet binary collision
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Tab.1 Droplet properties in the collision experiments
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Fig.4 Validation of collision regime model with diesel
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Tab.2 Simulation condition for spray collision process
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