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Today, the most important factors of production are the optimization of technological
processes, increasing the reliability, durability and efficiency of machines, and thereby
achieving energy and resource efficiency. In particular, the above-mentioned factors should be
taken into account when designing hydropower machines. Hydro machines are an important
object in converting water energy into mechanical or electrical energy. Recently, it is
important to carry out research on the design and calculation methods of the main components
and details of hydromachines for low-pressure flows, which are becoming popular. [1].

Therefore, the methods and empirical formulas known from the courses "Machine
details" and "Material resistance" can be used to calculate the durability of the shafts of the
hydromachine turbine designed for low-pressure flows.

As initial data, the forces acting on the details, overall dimensions are taken based on the
initial requirements for the micro-hydroelectric power station. We believe that the following
preliminary requirements are imposed on the hydraulic machine, which is the design object:

- The amount of power that can be extracted from a low-pressure water jet N <
10 KW:

- Water consumption 50 =500 Us;

- Hydrostatic pressure 1 + 2 m.

To calculate the shaft on which the water wheel is installed. we first determine
the shaft diameter from the following formula [2]

— 2 2o
d = 0.2[z] )

in this M — torque on the wheel shaft N-m: [7] - value of permissible test stresses for
transmission shafts [7] = (20...30) MPa.
We use the following expression to determine the power of a rotating body.

N=Mw. @)

in this w — wheel angular velocity, s.

Given that the wheel is designed for low-pressure flows, its number of
revolutions 7 = 10 + 50 r/m we accept between. We express the angular velocity of
the wheel as follows [3].

0)=5. (3)

in this 1 — the number of revolutions of the wheel, r/m.
(2) we determine the torque from the expression.
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Taking into account equations (3) and (4), we write expression (1) as follows.

__ 3 30N
d= \'O.Errn:r] ) ()

Using N < 10 kW defined in the initial requirements, we put numerical values
i expression (5) and calculate the shaft diameter for a hydraulic machine designed for
low-pressure flows:

1) for 10 kW
d= j 27 = if 29729999 - = (0,077 + 0,068) m.
0.2nnl7] 0.2-3,14:50-(20000000+20000000)
2) for 5 kW
_af 30N s 30-5000 . N
d= JO.Zml[r] N J0.2-3.14-50-(:0000000—30000000] = (0,06 +0,05) m.
3) for 1 kW
d= j 27 = if 207999 - = (0,036 + 0,031) m.
0.2nnlz] 0.2-3,14:50-(20000000+20000000)
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Figure 1. The graph of the transmitted power as a function of the diameter of the
wheel shaft
Summary. As can be seen from the results of the research and the constructed graph, the
diameter of the wheel shaft increases as the transmitted power increases. Therefore, the power
transmitted in the design of the wheels is of great importance. The results of our research are
recommended for choosing their diameter for shafts in hydromachine turbines designed for
low-pressure flows.
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