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A lot of experimental works is devoted to studying behaviour of a droplet in the flow of the
external medium. It is shown in [1] that mode of the deformation of droplet in the stationary flow
is affected by the Weber number and the Reynolds number. The authors distinguish two types of
the droplet deformation in the external flow: the dome-shaped deformation and the bowl-shaped
one.
Using the Basilisk software package, direct numerical simulation of the process of deformation of
liquid drop in the gas stream was carried out. We examined the problem of the following
geometry: a drop of liquid with diameter of 5 mm was placed in the gas stream at the speed of 30
m/s. The density of liquid and gas correspond to the density of water and air, the viscosity of liquid
is equal to the viscosity of water. The viscosity of gas and the surface tension at the interface
between liquid and gas are determined by the set values of the Reynolds (50 - 3000) and the
Weber (2 - 30) numbers. Two main modes of the drop deformation were observed: the domeshaped deformation and the bowl-shaped one, there is a transitional deformation mode between
them. The map of deformation modes is constructed for comparison with the experimental data
available in the literature. It was found that the dependence of the Weber number corresponding
to the transition from one deformation mode to another on the Reynolds number is well
described by the power law proposed in the literature.
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