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Abstract:

The object of research is the issue of studying the hydraulic process of fluid movement in open
free-flow channels. As is well known in hydraulic engineering construction, open flume-type conduits are
widely used, where the flow velocity sometimes exceeds the critical ones. Therefore, it is necessary to
determine the main hydraulic parameters of the fluid flow in a turbulent regime. Of particular interest is
the movement of the flow in the rotary part of the tray. Method. To determine the main hydraulic
parameters of the flow in the turning part, we proceeded from the Euler equation for the polar coordinate
system. Taking into account the Bernoulli equation and subsequent integration of the main formula,
calculation formulas for the turning part of the flow were obtained. Result. Because of the study, we
obtained the main expressions by which the turning radius can be determined and compared with the
critical one. These parameters allow you to analyze the turbulence of the flow in the tray.

1 Introduction

When bypassing hills, it is difficult to construct a canal along a slope - large excavations are obtained
from the side of the hill and large embankments on the slope. These factors affect the increase in the
volume of construction work and the increase in the cost of the object. In such places, instead of an
earthen channel, trays with sides in the form of retaining walls are arranged; the bottom of the trays is
reinforced with concrete slabs or a monolithic concrete coating. The side walls and bottom of the trays
are equipped with a reinforcing mesh, the section of which is selected from the conditions of deformation
and stability of structures [1-4]. Scouring flow velocities affect the stability conditions of the structure
associated with the erosion of the channel and its destruction.

In the channel of the channel, reinforced with concrete material, it is possible to allow higher speeds
than in the earthen channel, this is due to the process of channel erosion and mechanical suffusion.
therefore, its cross section will be smaller than the channel.

Hydraulic calculation in the flume is similar to the calculation of structures in open channels. where
on the rounded sections of the tray, one should take into account the increase in the water level at the
concave side of the tray and the fluid flow rate [5-7].

The water velocity in the flume is set to be slightly higher than in the channels adjacent to it, about
1-2 m/sec, in order to prevent sedimentation in the flume. High speed will cause large slopes of the flume,
which leads to a change in the main hydraulic parameters of the flow. The movement of liquid in the trays
is due to turbulence and sometimes proceed in a violent vortex. For hydraulic engineers, the issue of
reliability and durability of trough-type structures is of great importance. The purpose and objectives of
research is the process of fluid movement in the turning section of a non-pressure open flume channels
[8-16].
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