Modeling of two-layer fluid and gas flows in a channel taking into account evaporation under conditions of total vapor absrobtion
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For many years, convective flows have been actively studied, both theoretically and experimentally, due to the fact that they play a very important role in many natural and technical processes. "HFE-7100 - nitrogen" is of particular interest among the systems "fluid-gas". This fluid is used as a working fluid in many space experiments due to the fact that it meets safety considerations, which is very important in such studies.
To model flows of the fluid and gas-vapor mixture, the system of Navier-Stokes equations in the Oberbeck-Boussinesq approximation and a series of boundary conditions (such as adhesion conditions, continuity of velocity and temperature, total vapor absorption, kinematic and dynamic conditions, temperature regime and gas consumption, balance of heat flow, are used taking into account the diffusion flow of the mass of the evaporating fluid, the concentration of saturated vapor at the interface) are used. The vapor is considered a passive impurity in the gas; the vapor concentration function satisfies the diffusion equation. In the gas-vapor layer, the Soret and Dufour effects are taken into account [1]. The solutions of the system of equations used to simulate the flow have a special form of Ostroumov-Birikh [2 - 4].
The studies of flows in the "HFE-7100-nitrogen" system were carried out under normal gravity and physical and chemical parameters according to [5, 6], the influence of the channel tilt angle and the thermal regime on the flow character has been studied in particular. It was found that with the increase in the channel tilt angle, a more intense fluid flow is observed. The dependence of the temperature and vapor concentration on the value of the angle of inclination is small so that their profiles have a form close to a linear type. 
There is a direct dependence on the amount of heating on the intensity of the flow in both layers. The temperature regime introduces quantitative changes in the vapor concentration function without introducing qualitative ones; the profiles are close to linear type.
The work was carried out in accordance with the State Assignment of the Russian Ministry of Science and Higher Education entitled `Modern methods of hydrodynamics for environmental management, industrial systems and polar mechanics' (Govt. contract code: FZMW-2020-0008, 24 January 2020).
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