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Annotation. This research paper provides equations for calculating the power
spent on the processing of water in pumping aggregates. When analysing the models
of fast rotation, a theoretical equation is presented to determine the amount of
energy spent on the formation in an active mode in the process of water processing.
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AHHoTamms. B 1aHHOW cTaThe TpHUBEIEHBI ypaBHEHUs IS pacuera
MOIITHOCTH, 3aTpauyuBaeMoOi Ha MepepadOTKy BOJABI B HACOCHBIX arperatax. [Ipm
aHaIIM3e MOJEJCH OBICTPO BpallleHHE MPHUBEICHO TECOPETUUYECKOE YPABHEHHE JIJISI
ompeeIeHHs KOJIMIeCTBa SHEPTUH, 3aTPauuBaeMOi Ha POPMHUPOBAHHUE B AKTHBHOM
pexuMe B mporiecce nepepaboTKy BOIBI.

KiroueBbie cjioBa: HACOCHBI arperar, BOJIONIOJITOTOBKA,
3HEpPronoTpedIeHuE.

Ym0y wiMuii Makoiaga HacoC arperamiapuaa CyBHH KaiTa WIIUIalra
cap(aHran KyBBaTHH XHUCOOJAII yuyH TeHIIamanap kentupwirad. [llyHuHraexk,
T€3 aJIaHWII MOJISJUIAPUHYU TaxXJIMJI KWJIWIIAA CYBHH KaiTa WIIJIAI jKapacHuma
daon pexmMaa Kariaamra capdiaHraH eHeprus MUKJIOPWHHU aHUKJANl YUYyH
Ha3apuii TEHriama KeITUPUJITaH.

KanuT c¥31ap: Hacoc arperatu, CyBHU To3aJlall, HEprus capdu.

Introduction

It is well known that centrifugal pumps are one of the largest groups of
consumers of electrical energy. They are widely used in all industries. In particular,
TsN are often used in pumping hot and cold water supply in cities, in pumping oil
at oil pumping stations, where the power of the drive motors reaches up to 1.5-2.5
MW. Centrifugal pumps have a wide range of power and drive motors.

In the process of supplying and distributing water in the city water and heat
supply networks, a significant amount of electrical energy is consumed, depending
on the mode of operation of the pumping units. Pumping units supplying water to
the urban network operate under conditions of a wide variation in the range of loads.
For these conditions, the choice of their effective, energy-saving control method,
appropriate parameters is difficult. The electricity consumed by centrifugal pumps
1s spent to a greater extent on overcoming the forces of hydraulic friction in the
valves, friction forces in the oil seals, bearings, at the height of the liquid rise, in
pipelines, etc. Dryers differ in their design[1,2,3,4]. A number of dryers are used in
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the industry, such as cabinet, chamber, corridor, shaft, drum, tubular, screw,
cylindrical, turbine, rotary, conveyor, pneumatic, sprinkler, etc.

Methods of research

Contact dryers used today in production, unlike other dryers with high
efficiency, do not allow product loss and environmental pollution. In high speed
rotary rotor contact dryers, the inner surface of the drum can be fully utilized by
increasing the rotation speed. The device consists of a rotating rotor in a stationary
heated housing mounted on the rotor blades. The wet material is fed into the device
through the auger, and the dried product exits the device through the outlet nozzle.
Secondary vapors generated during the drying process exit the nozzle. The rotary
movement of the rotor is provided by an electric drive[5,6,7,8]. This equipment
works as follows. The rotor blades mix the material, scattering it along the inner
wall of the drum, and the resulting centrifugal force throws the material against the
wall of the equipment. The number of revolutions of the rotor is determined so that
when material particles collide with particles, the centrifugal force created by the
speed with which they perceive the particles must be greater than the force of
gravity. As a result, the material particles are evenly distributed on the inside of the
equipment wall under the action of centrifugal force. The distribution of material
occurs not only along the inner wall of the drum, but also along the axis of the
material fittings. As a result of this distribution of material, the particles to be dried
move from the inlet to the outlet of the device. In such an apparatus, the material is
heated through the wall of the drum[9,10]. In such drum dryers, maintaining a stable
layer of dispersed material on the inner surface of the drum requires a continuous
supply of energy from the outside. The layer of material in the range can be in the
form of a dense or abstract layer, depending on the size of the particles and the
characteristics of the technological process. Studies carried out during the formation
of a material layer have shown that the energy required to create a material layer on
the market depends on many parameters: for example, on the specific properties of
the material, as well as on the conditions for the formation of the layer. When drying
small materials less than 1 mm in size, it is preferable to form an abstract layer. The
energy consumption for mixing and transporting the abstract laminate is minimal
and may not be considered in the energy balance of the drying process.

However, as the diameter and physical density of the material to be dried
increases, as well as the load-bearing capacity of the material increases, the energy
required to form the layer increases dramatically. In this case, the energy required
to create a layer can be up to 21% of the energy spent on drying. The period of free
moisture removal is characterized by the fact that the desiccant on the surface of the
material is in a saturated state and evaporation continues according to the laws of
free evaporation of liquid. The drying process during this period is mainly
determined by the rate of heat transfer from the drying agent to the material to be
dried by convection.
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Fig.1. cos 1on of pumping regates

Results

One of the most important parameters that determine the drying mode is the
temperature of the drying agent. During continuous drying, the temperature of the
dryer changes along the length of the dryer as liquid evaporates and heat is
transferred to heat the material, blades and drum walls. The calculation of the period
for the removal of bound moisture differs from the calculation of the period of free
moisture loss, since the relative humidity of the drying agent on the surface of the
material is less than one, so the temperature rise of the material must be calculated
using the equilibrium ratio between the dryer and the drying material. Considering
that this energy is ultimately dissipated into thermal energy for the formation of the
layer, it is necessary to take into account the energy dissipation of the energy of the
formation of the material layer in the overall heat balance of the drying process.

Conclusion

Dispersed material accumulated in the gap between the inner surface of the
cylindrical pump drum and the outer end of the rotating blades is considered a quasi-
homogeneous medium in which mechanical energy dissipates. It was believed that
the viscosity equation for a homogenized medium can be described similarly to the
Mooney equation for dispersed materials [2]:

M= g exp(xp), (1)
here: uy - the viscosity of the dispersed medium is in our example: vapor or air; @
- volumetric concentration of solid particles in the layer;

x - a coefficient depending on the shape of the dispersed phase particles.

In this case, the force acting on the paddle:

F =27xRLu “Zﬂ , 2)

Here 7, - the outer radius of the paddles; O - the thickness of the gap between the
paddles and the drum. Visual observations and experiments show that the
concentration of particles in the field is constant, which allows us to write the

following equation:

2
r./'l

o

M =F -r, =2rxwuRL
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In this case, the force required to create and maintain a layer of dispersed material

1s determined by the following ratio:

7’2

P = Aw"RL—" piy exp(x{), 3)

Where: m; - for laminar motion mode, and m, = for turbulent motion mode;
the value of m in general can be determined experimentally. The value of A is also
determined in experiments conducted to determine power consumption.
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