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Present work is devoted to the development of a mathematical model
that allows to predict the distribution of droplets diameters depend-
ing on the conditions of the gas flow as well as the physical properties
of the liquid. To develop the model empirical data published by the
authors earlier [1, 2] as well as original computational algorithms
were used. The applied algorithm takes into account non-stationary
of the processes of gas-dynamic breakup, relative droplets veloc-
ity, temperature and other parameters necessary for the analysis of
experimental results. 18 experiments were carried out for differ-
ent velocities of the gas flow [3] (Russian Science Foundation Grant
No. 19-49-02031). Based on the recorded parameters of droplets a
model has been developed that takes into account the dependence
of gas-dynamic droplets breakup rate on the Reynolds, Weber and
Mach numbers. The change in the fraction of droplets with the given
diameter was calculated by the formula dP

dt = −K1 ·P ·WeK2 ·Re0.025

The dependences of the two coefficients used in the model on the
trajectory-averaged number Re for droplets are obtained. After gen-
eralizing the simulation results, a single function is proposed for the
first coefficient K1 = α ·exp[β ·(Re+γ)] and a constant value for the
second K2 = 0.2. The standart deviation between the experimental
and simulated droplet diameter distributions doesn’t exceed 3.6 %.
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