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Abstract

Instability and breakup of a liquid jet under the influence of a gaseous cross-

flow in the presence of an electric field is investigated. A dispersion relation

for disturbances on the jet surface is derived for the combined effects based

on pioneer linear stability analysis for low speed limits. Effects of Weber,

Bond and Ohnesorge numbers on the growth rate of disturbances are stud-

ied. The theoretical analysis developed for breakup length is used for com-

parisons with experimentally obtained breakup lengths. Measured breakup

lengths were predicted satisfactorily by the linear theory in the region of low

crossflow velocities (0-4 m/sec) and electric field intensities (0-3× 105 V/m).
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1. Introduction

Liquid jets appear in many natural and industrial phenomena (Eggers

and Villermaux (2008)). Free surface liquid streams tend to obtain a circular

cross section in order to minimize the surface energy, while disturbances grow

on the round liquid jet and eventually break it up into droplets. Liquid jet

behavior is influenced by surronding forces such as aerodynamic force of a

flowing gas, either parallel or normal to the jet axis. When a liquid jet
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