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The movement of a material particle on the inner surface of an inclined cylinder
rotating around its axis with a constant angular velocity is investigated in the article.
When a particle hits the surface of a horizontal cylinder, it begins to oscillate in the
cross-sectional plane of the cylinder with a certain amplitude in the angular
dimension. Its value depends on the incidence point, friction coefficient, and initial
absolute velocity, Differential equations of movement in projections on the axis of
a fixed coordinate system are compiled. They are solved numerically. Under the
appropriate initial conditions, which are determined analytically, the particle in
absolute movement can be stationary, being at a point on the cylinder at a certain
distance from the lower point in the angular dimension in the direction of the
rotation of the cylinder. Some movement cases are described when the angle of
inclination of the cylinder's axis to the horizontal plane is greater, equal, or less
than the friction angle on the cylinder's surface. An analytical solution for the last
case that describes the particle's movement after stabilization is found.
Visualization of the obtained results is made.

Keywords: Angular Velocity, Horizontal Cylinder, Differential Equations, Axial
Direction, Friction Force, Industrial Growth,
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Supersonic Flow in the Blade Channel of the
Nozzle with a Rotary Diaphragm at Small Degrees
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The article presents a study of the flow of supersonic flow in the interscapular duct
of a nozzle with a rotating aperture at low degrees of opening. Modeling and
calculation of the working fluid flow were carried out using the Fluent software
package. The construction of computational domains, limited by one interscapular
channel, for different degrees of opening of the nozzle diaphragm has been carried
out. Grids for computational domains have been built. A numerical study of the
flow in the interscapular channel of the C-9013R airfoil lattice atm=0.3 6 = 0.3 was
carried out using the Reynolds Stress turbulence model. A numerical study of the
spatial flow in the interscapular channel has been carried out. As a result of the
calculations performed, the flow patterns in the interscapular channel and behind
it were obtained. The distribution of the kinetic energy loss coefficients along the
grating front at various degrees of opening of the diaphragm at the inlet to the
nozzle apparatus. The results obtained in this work will develop a method for multi-
parameter optimization of cogeneration steam turbines with controlled steam
extraction.

Keywords: Supersonic Flow, Rotary Diaphragm, Blade Channel, Energy Efficiency.

Corresponding author: Olena Avdieieva (] o avdigleva@gmail.com)
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