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The phenomena of liquid jets breakup and instability due to numerous industrial
applications of jets have been considered by many researchers. The dynamics of droplet
formation and the effective factors on primary breakup is one of the important issues that
has been addressed. During the atomization process, small disturbances grow in liquid jet
or sheet and eventually disintegrated into ligaments and smaller droplets. According to
the motion of waves on the surface of liquid sheet, primary breakup is deterministic and
can be predicted by instability analysis. Although in early studies the theories of linear
and weakly nonlinear instability have been implemented on a cylindrical liquid sheet, the
effect of spray cone angle was not included in the model. This paper presents an improved
model by using the linear instability theory that is implemented on a cone-shaped liquid
sheet for the first time. Therefore, radial velocities of liquid and gas phases are also
considered more than axial and tangential velocities. The results of this improved model
such as maximum growth rate and the corresponding wave number can be used to
estimate mean droplet diameter and breakup length. The prediction of this new model is
in close agreement with available experimental results.
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