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MODERNIZATION OF THE AUTOMATED SYSTEM
TECHNOLOGIAL PROCESS OF SALT EXTRACTION

This article provides the development of a new automated system for the
technological process of salt extraction, based on the principles of integrating
existing technologies and innovative developments. The results of testing this
system will be presented, an analysis of its effectiveness, economic benefits
will be carried out, and recommendations for its use will be given.

The paper considers the existing salt extraction technologies and
automated control systems used in production, analyze their shortcomings
and problems, raises issues related to product quality, energy efficiency,
economy and safety of salt extraction technological processes. The
technological process of salt crystallization is considered as a model.
This model implies a two-stage adjustment of the cooling temperature of
the hot salt solution at the outlet of the heat exchanger. This allows you to
see the effectiveness of the implementation of the improved method of salt
extraction. The paper will present an integrated approach to the problems of
automating the technological process of salt extraction, which will provide
new knowledge and competencies in this area.

Keywords: technological process, automated systems, salt extraction,
improvement, management, product quality.

Introduction

Currently industry plays an important role in the economy, one of which is
the extraction of mineral resources such as salt. Automated salt mining process
systems have become increasingly popular and in demand among manufacturers
due to the growing demand for this product, as well as the need to optimize
production processes and improve product quality.

Salt mining is widely used in almost all areas of industry and is one of the
most important natural resources on earth. First of all, the mineral is vital in the
food industry, since not a single concentrate, not a single food additive can do

without the use of this component. In medicine, various medical preparations
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and injection solutions are created on the basis of salt to strengthen the immune
system [1]. In the chemical industry, the mineral is used to produce chlorine and
hydrochloric acid. Oil and gas business uses the properties of salt to create a
special solution when drilling wells.

Salt is now available to everyone. This food product is continuously consumed
by a person, so its reserves must be replenished every day. To ensure the efficiency
and safety of the salt extraction process, it is necessary to use modern methods
and techniques, as well as automated control and monitoring systems. This article
is relevant and has great practical significance. At the moment, existing systems
need to be improved and modernized in order to ensure a more efficient and safe
operation in the salt production.

Materials and methods

Modernization of the automated system of the technological process of salt
extraction may include the following changes:

- Software update. New programs may provide more control over the process
and provide more information about production.

- Installation of new equipment. More modern equipment can be used to
improve process control and management.

- Implementation of a monitoring and control system. The new sensors and
instruments will enable the mining process to be monitored more precisely, which
will increase productivity and safety.

- Introduction of automatic control system. The automatic control system
will allow faster and more accurate response to changes in the production process.

-Training. Training staff to work with new equipment and software, as well
as understanding how changes will affect the process, will help to implement new
technologies more efficiently.

Modernization of the automated system of the technological process of salt
[2] extraction will improve the efficiency and safety of the work process, which,
in turn, will lead to cost reduction and increase in profits.

Traditionally, technical rock salt is mined in mines at great depths, natural
layers of rock salt deposits are developed using special machines, the salt is crushed
and rises to the surface, where it subsequently undergoes special processing and
grinding into small fractions. Mined from great depths, rock salt is the most
environmentally friendly among all existing types of technical salt. Salt is also
mined by natural evaporation of saline solutions obtained by dissolving salt layers
lying close to the surface of the earth with water. Basically, the extraction of self-
planting technical salt is carried out in salt lakes. When collecting salt from the
bottom of lakes, various techniques are used. The use of modern technologies at
this stage of salt extraction implies the continuous operation of multi-ton combines,
bulldozers and tractor loaders installed on the railway tracks.
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There are a variety of methods to produce purer edible salt suitable for
human use. Among them, there is a rock salt recrystallization method, which we
will consider as an automation model. This method makes it possible to obtain
pure salt in a cheaper way than by vacuum evaporation. To begin with, rock
salt is mixed with the mother liquor remaining after secondary crystallization.
Then, the salt pulp is stirred with live steam, the condensation of which leads to
the dissolution of salt crystals at 100-105 °C. The undissolved part containing
impurities (anhydrite, etc.) is separated in a settling tank, and the hot solution is
sent for crystallization in two stages — when it is cooled to 80 °C, then to 50 °C.
Salt from the crystallizers is squeezed out in centrifuges and dried. This method
also has an advantage over vacuum evaporation from an economic point of view,
since it does not require such an amount of steam consumption.

The process of two-stage cooling of a hot solution by using a food heat
exchanger is taken as a basis. Equipment of this type is actively used in many
industries. The unit works on the principle of surface heat exchange, it is used
for heating, cooling, pasteurization and evaporation of various products. As an
automated system, let’s consider a tubular heat exchanger, which provides a
high flow rate of liquid through the pipe, which reduces the likelihood of scale
formation on the walls caused by the chemical properties of salt. Shell and tube heat
exchanger manufacturers divide the design of the heat exchanger into three main
parts, such as the header for the front end, the casing and, directly, the header for
the rear end, which are indicated by special symbols. The work of a shell-and-tube
heat exchanger is that cold and hot working environments move through different
shells, and heat exchange occurs in the space between them [3].

Figure 1 — Shell and tube heat exchanger

Shell and tube heat exchangers are the most popular types of exchangers. It is
constructed of 2 main parts: a big shell of sphere type and a few amount of tubes
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that are functioning inside this. These types usually run from one side to the other
as well as go in U-shaped way. The most beneficial and not complex design of this
type of heat exchangers is with tubes glued to the shell. Furthermore, it is easy
to clean these tubes by using special procedures. It is built the way that is able to
work at high level of thermal conditions, especially the temperature expansion that
occurs in the thermal change. The tubes have to be strong, resistant to any kind of
corrosion and must withstand the fluid medium. The working principle is based
on the 2 nd thermodynamics law, stating that the heat moves from one part to the
other according to the thermal difference. As a fact, heat flows from a hot part to
the colder one. The cooling source, whether water, steam, ethanol is transferred
through the tubes inside the shell configuration of a device. However, the medium
to be cooled will circulate through these channels inside the shell structure.

The main benefits are that the capacity can be enlarged if we process the plates
in pairs and it is not so difficult to maintain them. Moreover, in comparison with the
previous type of exchanger, it can be easily cleaned, without extra reassembling.
But the cost is also expensive, due to the plates that are made from Titanium.
Moreover, because of this, other materials are tend to corrosion process. Finally,
if there is something to fix at inner part of the exchanger, it is much difficult to
accomplish due to the construction [4].

Results and discussion

In the scheme, there is a process of heat exchange system, described by the
elements and special process. Thus, in a standard heating process there are main
elements, like reactor, shell and a special tube heating system. The liquid in the
reactor's outside part is placed in the special tank. This storage tank submits the
liquid to the shell and tube heat exchanger by pumps and valves. By using the
steam, that heats the fluid to the satisfactory set point level with the help of a
boiler. Finally, this heated steam gets in from the boiler and equally flows among
the tubes. And by heating this liquid with the steam, we get a satisfactory level
of point. By this way hot steam flows through the tubes and the fluid passes the
shell and tube system. Moreover, there is a controller, acting in a reverse way and
the valve, so we have a feedback control loop system.

The main sensing tool that is used to apply in this feedback process is a
thermocouple. Consequently, the output temperature of the fluid is measured by
the following thermocouple and is forwarded to the transmitter. This results in the
signal of 4-20 mA. Further, the out range is then transmitted to the controller. This
unit applies the algorithm of the control that makes comparison of the output range
with the set point, after that created special conditions for the final control unit.
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Figure 2 — Schematic diagram of heat exchange process

The actuator is represented as a converter of current to pressure. It means
that it obtains the output of 4-20 mA and changes it to the pressure signal in the
standardized form, giving a result value of 3—15 psig. The valve depends on the
controller conditions and works by its consequences.

The experimental data like response gains and time constants used in
calculating the heat transfer process is summarized below. Linearized mathematical
models of heat exchanger will be developed according to this data [5—7].

Table 1 — The values of the technical process

Reaction of the heat exchanger to the gain of steam flow 50 C/(kg/sec)
T (time constant) 30 sec
Reaction of the heat exchanger to the process change of 1 C/(kg/sec)
gain of fluid flow
The capacity of the valve control 1.6 kg/sec
T (valve control) 3 sec
Temperature sensor's range 20Cto 150 C
T (temperature sensor) 10 sec

The mathematical description of the thermal process in heat exchangers
should be presented in the form of an analytical expression characterizing the

change in temperature in the coolant flow over time. The simplest model of heat
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exchangers that one where heat is transferred through the wall between the primary
and secondary coolants. In real heat exchangers, the heat exchange zones have
a constant volume, the flow rates of heat carriers at the inlet and outlet from the
zone are the same, and the heat capacity practically does not change within the
operating temperature range.

In order to design a control strategy, it is necessary to correctly determine the
mathematical model of the process, that is, to predict the behavior of a real object.
Most control systems are nonlinear. As a solution to these problems, models of the
first (FOPTD) and second (SOPTD) orders plus time delay are used. The general
form of the FOPTD model can be expressed as follows:

The general form of the SOPTD model can be expressed as follows:

In the above formulas K, is the process gain, 7 is the time delay, 7 is the time
constant of the first order system plus the time delay, and 7, and z, are the time constant
of the second order system plus the time delay. The parameters used are derived from
the frequency response or open-loop hopping data, and the transient response data
is used to measure time delays. When developing a model of the transfer function
of a heat exchange system, the experimental data mentioned in table 1.

Table 2 — Transfer functions and gains of control process

0.16
Transfer function model of Temperature Sensor —_—
10s + 1
. . 1
Transfer function model of Disturbance —_—
30s + 1
. 0.13
Transfer function model of Valve
3s +1
. 50e~5
Transfer function model of heat exchanger system P
30s + 1
. 5e~S
The process transfer function 902133 1 1
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Transfer function modeling of Heat Exchanger process:
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Figure 3 — Feedback control of Heat Exchanger system

The closed-loop control cycle calculates the actuator corrections based on the
measured deviation of the controlled process from the set point. The constructed
block diagram of the closed loop heat exchanger control system. There are different
ways to configure a PID controller. Some methods are empirical methods (process
response curve), some methods are based on the analysis of the frequency response
of the system, and others are based on the minimization of performance. In most
cases, the PID controller is adjusted for trial and error, which is equal to SP (set
point) — PV (process value/measured value) in direct acting [8]. An ideal PID
controller dependency in continuous time can be represented as

1
Gs (8)=K, (1 —;+Td5§]

where K, is a proportional gain, 7, and 7, integral and derivative times respectively.

Figure 5 — Step Response of Feedback Control
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Feed-forward control

The inherent limitations of a closed loop controller are that the controller
acts after a disturbance distorts the desired control objective. If frequent failures
occur, the closed-loop control will not be able to reach the desired steady state.
Look-forward control is used to limit these kinds of downsides. Feedback control
limits the deviation caused by disturbance, but feedback control works under one
condition, namely, the disturbance must be measured or estimated. The feed-
forward regulator’s transfer function works on its own, so it works in conjunction
with closed-loop control [9]. The transfer function of ideal feed-forward controller
dependance can be represented as follows

Ga(s)
GC (5) =- d_
! Gp(s)

Here, minus sign deviation of disturbance transfer function G,(s) to the
process transfer function G, (s) gives the transfer function of feedback-feed-

forward controller G, (s)

Figure 6 — Step Response of Feedback plus Feed-Forward Control

Simulation Results in MATLAB

On this step, it was considered two main parameters of different types of
control loops. The first one is peak overshoot and second one is setting time.

Maximum overshoot: It shows the maximum deviation between the output
and desired value.

Settling time: This parameter shows the time required to reach and stay a
specified tolerance band of its final value.
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Table 3 — Results for transient of controller

Control System Maximum Overshoot (%) Setting Time (sec)

Feedback PID Controller 39.7 115.6

Feedback plus feed-forward 18.3 88.2
Conclusion

Researches have shown that existing methods of salt extraction have their
drawbacks. Based on the analysis, an assessment of efficiency was carried out,
requirements for modern equipment were determined, and the main tasks of
modernizing the technological process were described. New directions and
technologies in production automation were also studied, which can be applied to salt
extraction systems. The most effective strategies for the modernization of the system
are determined, taking into account the specifics of local production. The project
was implemented by installing a food heat exchanger, which ensures the efficient
operation of the salt crystallization process. The introduction of a monitoring and
control system for production units made it possible to automatically identify and
correct problems in the technological process. The development of new equipment
control algorithms has optimized productivity and increased product quality control.
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Marepuan 20.06.23 6acnara TYCTI.

TY31bI ATYABIH TEXHOJIOTI'UAJIBIK ITPOLIECIHIH
ABTOMATTAHJIBIPBLIIFAH )KYWECIH )KAHFBIPTY

By maxanaoa kondanvicmazvl mexHono2usiiap MeH UHHOBAYUSIbIK
o3ipemenepOi UHMezpayusiay KazuoammapblHa He2iz0en2eH my3 oHOIPYOiH
MEeXHONO2UANbIK NPOYeCiHe apHalean Jcana A8momMammaHnoblpblLieaH
Jlcytieni o3ipaey ycwinvlazaHn. Byn oicytieni mecminey nomuoicenepi
YCOIHBLIAObI, OHbIH MUIMOLIIZIHE, IKOHOMUKATLIK NAUOACLIHA MALOdy
Jrcacanadvl JHeoHe OHbl NAtOalany 6oUbIHULA YChlHbICMAp bepineoi.

Maxanaoa my3 eHOIpyOiH KOJIOAHbICMAZbL MEXHONI02USLLAPb MEH
OHOIpicme KOIOAHBLIAMbIH A8MOMAMMAHObIPLLIZAH 0acKapy Jicyienepi
Kapacmulpbiiaobl, OapObiH KeMWikmepi MeH npooemaiapbl maioanaobl,
OHIMHIH Canacvlia, SHepeusi MUIMOLNIZIHe, YHeMOLTIKKE JHCOHe mY3 OHOIPYOIH
MEXHONO2USIBIK NPOYeCmepiniy Kayincizoicine KamvlCmol Moceeep
xkemepinedi. Modens peminde my30bll KPUCMALOAHY bIHbIY MEXHOIOSUSIbIK,
npoyeci Kapacmulpvliadel. byn mooens dicvlny anmacmolpabiiman WblKKaH
Ke30e blCmblK my3 epimiHOICIHIY CANKbIHOAmy MmemMnepamypacvli exi
camulivl pemmeyoi Kammuovl. By ocepoi kepyee MyMKiHOIK 6epeoi.

Kinmmi ce30ep: mexnonocusnvix npoyecc, amomammanoblpbLi2aH
Jrcytenep, my3 any, sceminoipy, 6ackapy, 6HIM canacol.

*V. JKanmazambemosa', M. Typcoin?

12 TopalirbIPOB YHUBEPCHUTET,

Pecnyonuka Kazaxcraw, 1. [1aBnogap.
Marepuan noctynui B pepakuuto 20.06.23.

MOJIEPHU3AIIASI ABTOMATU3UPOBAHHOM CUCTEMBI
TEXHOJIOI'HYECKOI'O ITPOLECCA U3BJEYEHUSA COJIN

B cmamuve npeocmasnena pazpabomka Ho8o a8MOMAMu3UpPOBAHHOU
cucmembl 0Jist MEXHOIO0SUYECKO20 npoyecca 000bIYU COMU, OCHOBAHHOU HA
NPUHYUNAX UHMEeZPAYUYU CYUWeCMBYIOWUX MEXHONO0UL U UHHOBAYUOHHBIX
paspabomox. IIpedcmagnenvl pe3yavmamol MmeCmuposanus 0aHHOU
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cucmemsl, nPOGeOeH AHANU3 IPPEKMUBHOCNU, IKOHOMUHLECKUX 6bl200 U
0aHbL PEKOMEHOAYUU NO UCNOTb30BAHUIO.

B cmamve paccmampueaiomes cywecmeyowue mexnonio2uu
U36NCUEHUsL CONU U ABTMOMAMUZUPOBAHHBLIE CUCHEMbl YAPAGICHUSL,
UCNONb3YeMble HA NPOU3BOOCHEE, AHANUUPYIOMC HEOOCMAMKU U
npobJieMbl, ROOHUMAIOMCSL BONPOCHL, CEAZAHHBIE C KAUECMBEOM NPOOYKYUL,
OHEP202 PP eKkMmUuHOCmMbIO, IKOHOMUYHOCTBIO U 0e30NACHOCHbBIO
MEeXHON02UYECKUX NPoYeccos useieuenus coiu. B xauecmee moodenu
paccmompen mexHoi02uYeCKull npoyecc KPUCmaiiusayui cou.
Mooenuposanue noopazymesaem 08YXCMYNEHYAMYIO Pe2YIUPOEKY
memnepamypvi OXJIANCOCHUS 20PAUe20 PACMEOPA CONU HA 8bIX00e
u3 mennoobmennuxka. Mccredosanue xapakxmepucmurx nogeoeno 6
npoepammnot cpeoe MATLAB, ¢ ucnonvzoeanuem 6ubnuomexu Simulink.

Kniouesvle cnosa: mexnono2uqeckuil npoyecc, asmoMamusupo8antbvle
cucmembl, U3BIEUEHUE COTU, COBEPUICHCMBOBAHIUE, YAPABICHUE, KAYECTNEO
npoOyKYuu.

117



Tepyre 20.06.2023 x. xibepingi. bacyra 30.06.2023 . K01 KOWBUIIEL.
OneKTpoHBIK Oacna
17,5 Mb RAM
laptTe! 6acna Tabarst 22,67. Tapansivel 300 nana. barace! kemiciM OoHWBIHIIA.
Kommbrorepze 6erreren: A. MEIp>KHKOBa
Koppekrop: A. P. Omaposa
Tanceipsic Ne 4103

Cnano B Habop 20.06 2023 r. [Toanucano B neyats 30.06 2023 .
OIEKTPOHHOE U3aHUE
17,5 Mb RAM
Ve neu. 1. 22,67. Tupax 300 k3. Ilena gqorosopHasi.
KomnsrorepHas BepcTka: A. MbIp:KuKoBa
Koppekrop: A. P. Omaposa
3aka3 Ne 4103

«Toraighyrov University» 0acriacblHaH 0aCBUIBII IIBIFAPBUIFAH
«TopalifbIpOB YHUBEPCUTET
KOMMEPIHSUIBIK eMEeC aKIIMOHEPIIiK KOFaMbl
140008, ITaBnoxap K., Jlomos k., 64, 137 kab.

«Toraighyrov University» Oacracer
«TopalifbIpOB YHUBEPCUTET
KOMMEPIHSUIBIK €MeC aKIIMOHEPIIiK KOFaMbl
140008, ITaBnoxap K., Jlomos k., 64, 137 kab.
8(7182) 67-36-69
E-mail: kereku@tou.edu.kz
www.vestnik-energy.tou.edu.kz



	bookmark60
	bookmark64
	_Hlk73039992
	_Hlk133006401
	_Hlk105785120
	Андреев_РЗ_и_Автоматика_2006
	Статья_китайцев
	ДЗ_ПУ_СИГРЭ
	Клецель_СИГРЕ_2013
	SimPowerSystems
	_Ref79059146
	_Hlk110609879
	_GoBack
	_Hlk132121612
	_Hlk132117146
	_Hlk132117320
	_Hlk124503630
	_GoBack
	_GoBack
	bau005
	bau010
	_GoBack
	_Hlk124217667
	_GoBack
	_GoBack
	_Hlk132323677
	_Hlk132277294
	_GoBack
	*K. M. Аkishev1, А. D. Tulegulov1, M.Baizharikova2, 
	T. Amankul1, М. Yergesh1
	CAPABILITIES OF NB-IoT TECHNOLOGY FOR SOLVING TASKS OF MONITORING, ACCOUNTING AND COLLECTING DATA ON ELECTRICITY CONSUMPTION
	*К. М. Акишев1 , А. Д. Тулегулов2, М. Байжарикова3, 
	Т. Аманкул3, М. Ергеш4 
	ЭЛЕКТР ЭНЕРГИЯСЫН ТҰТЫНУДЫ БАҚЫЛАУ, ЕСЕПКЕ АЛУ ЖӘНЕ ДЕРЕКТЕРДІ ЖИНАУ БОЙЫНША МІНДЕРТТЕРДІ ШЕШУ ҮШІН  NB-IoT ТЕХНОЛОГИЯСЫНЫҢ МҮМКІНДЕКТЕРІ


	*О. А. Андреева1, Т. В. Гоненко2, М. А. Любецкая3, 
М. Т. Азаматов4 
	ПРИМЕНЕНИЕ ИНТЕЛЛЕКТУАЛЬНОЙ СИСТЕМЫ УПРАВЛЕНИЯ ТЕПЛООБМЕННЫМИ АППАРАТАМИ
	*О. А. Андреева1, Т. В. Гоненко2, М. А. Любецкая3, 
	М. Т. Азаматов4
	ЖЫЛУ АЛМАСУ АППАРАТТАРЫН БАСҚАРУДЫҢ ИНТЕЛЛЕКТУАЛДЫ ЖҮЙЕСІН ҚОЛДАНУ

	*Oxana Andreyeva1, Tatiana Gonenko2, Marina Lyubetskaya3,
	Murat Azamatov4
	APPLICATION OF AN INTELLIGENT CONTROL SYSTEM FOR HEAT EXCHANGERS


	*М. Н. Әмірхан, К. А. Искакова
	ТРЕКЕРНАЯ СИСТЕМА ДЛЯ СОЛНЕЧНОЙ БАТАРЕИ
	*М. Н. Әмірхан1, К. А. Искакова2
	КҮН ПАНЕЛІНЕ АРНАЛҒАН ТРЕКЕР ЖҮЙЕСІ

	*М. N. Amirkhan, K. А. Iskakova
	TRACKER SYSTEM FOR SOLAR BATTERY


	*А. Т. Балтин1, Д. С. Ахметбаев2, Г. Г. Таткеева3, 
	Г. Ж. Асаинов4
	ИССЛЕДОВАНИЕ СНИЖЕНИЯ НАДЕЖНОСТИ  РАСПРЕДЕЛИТЕЛЬНЫХ СЕТЕЙ  20кВ В РЕСПУБЛИКИ КАЗАХСТАН И МЕТОДЫ ИХ ПОВЫШЕНИЯ
	*A. T. Baltin1, D. S. Akhmetbayev2, G. G. Tatkeeva3, G .Zh. Asainov 4,
	STUDY OF RELIABILITY REDUCTION OF 20 kV DISTRIBUTION NETWORKS IN THE REPUBLIC OF KAZAKHSTAN AND METHODS OF THEIR IMPROVEMENT


	RESOURCE-SAVING DIFFERENTIAL PROTECTION OF CONVERTER INSTALLATION WITH A TRANSFORMER WITH 2N SECONDARY WINDINGS AND 2N RECTIFIERS
	*A. S. Barukin1, B. E. Mashrapov2, M. Yа. Kletsel3
	*M. E. Volgin, E. M. Volgina, A. P. Kislov
	IMPROVING THE EFFICIENCY OF 6-10 KV POWER GRIDS OF INDUSTRIAL ENTERPRISES THROUGH OPTIMAL REACTIVE POWER CONTROL
	*А. А. Genbach1, D. Yu. Bondartsev2, N. А. Genbach3
	VISUALIZATION OF HEAT EXCHANGE IN CAPILLARY POROUS STRUCTURES OF POWER EQUIPMENT

	*T. I. Glushchenko1, T. V. Bedych2 , M. L. Fyodorova1, 
	B. B. Issabekovа3 , N. U. Bizhanov1
	*Zhalmagambetova Ultuar, Tursyn Makhmud
	MODERNIZATION OF THE AUTOMATED SYSTEM TECHONOLIGAL PROCESS OF SALT EXTRACTION
	M. G. Zhumagulov1, A. A. Baubek2, A. M. Gribkov3, 
	S. A. Glazyrin4, M. V. Dolgov5
	USE OF OIL-WATER EMULSION IN SWIRL BURNERS 
	*D. D. Issabekov1, V. Ya. Bobrov2, V. P.  Markovskiy3 
	RESOURCE-SAVING CURRENT PROTECTIONS FOR ELECTRICAL INSTALLATIONS

	*S.S. Issenov1, S.K. Sheryazov2
	ANALYSIS OF THE STATE AND DEVELOPMENT OF ELECTRICITY SUPPLY SYSTEMS BASED ON RENEWABLE SOURCES

	*N. A. Ispulov, M. Zh. Sultanova, Zh. Dzh. Ospanova, 
	E. M. Jussupova 
	AIR HEATING CONTROL SYSTEM BASED ON MICROCONTROLLER
	*А. А. Kissabekova1, А. S. Krasnikov2, G. К. Alpyssova3
	SPECTROSCOPY OF NIOBATE LuNbO4:Bi, Eu – POTENTIAL MATERIAL FOR LEDs WITH A CONVERSION LUMINOPHORE


	L. A. Soboleva3, A. Bolatbekov4, T. G. Serikov5
	A MODEL OF ULTRA-WIDEBAND MULTI-ANTENNA WIRELESS TRANSMISSION OF INFORMATION 
	BETWEEN INTERFACES

	*R. T. Kassym1, A. S. Tolegenova2, 
	*V. Mitrofanov, G. G. Abdullina, R. M. Dyusova, 
	G. K. Ahmedyanova, D. G. Aigozhina 
	Mathematical model of particle entrainment from a fluidized bed
	*M. Zh. Musagazhinov, A. D. Mekhtiev
	OVERVIEW OF THE CURRENT STATE AND DEVELOPMENT OF MONITORING SYSTEMS FOR THE TECHNICAL CONDITION OF THE FIBER OPTIC SYSTEM, TAKING INTO ACCOUNT THE GLOBAL TREND IN THE DEVELOPMENT OF TELECOMMUNICATIONS SYSTEMS

	*R. M. Mustafina1, G. O. Mussekenova2, D. S. Urazalimova3 
	MEETING THE REQUIREMENTS OF THE ENERGY TRILEMMA IN KAZAKHSTAN IN 2020-2021

	G. Abdygalikova4, G. Issakova5
	COMPARATIVE ANALYSIS OF OPEN SOURCE LIBRARY SYSTEMS DSPACE, KOHA AND EVERGREEN

	*Zh. Mutalova1, A. Kasymova2, R. Suleimenova3,
	*A. S. Nikiforov, M. S. Kucherbayev, M. S. Khamitov
	SOME ASPECTS OF THE CALCULATION OF COKE FURNACES FOR TEMPERATURE EFFECTS

	A .S. Nogai1, A. A. Nogai1, D. E. Uskenbaev1, E. A. Nogay1, N. N. Dyusengazina2
	STRUCTURE AND ELECTROCHEMICAL PROPERTIES OF A CATHODE BASED ON NA2FEPO4F POLYCRYSTAL IN SODIUM-ION BATTERIES

	Ye. Ye. Seitbek2
	MODELING AND OPTIMIZATION OF POWER NETWORK MODES IN STATIONARY MODE CALCULATIONS

	*B. Оngar1,2 , Ye. А. Sarsenbaev1, G. K. Smagulova3, Е. A. Nurmadieva3, 
	S. А. Orynbayev1, A. B. Tokmoldaev2, 
	*N. Sh. Abdlakhatova3, L. F. Ribeiro4, T. S. Zhusup5
	THE POTENTIAL OF GEOTHERMAL SOURCES IN SOUTHERN KAZAKHSTAN FOR HEAT SUPPLY TO RURAL CONSUMERS, the case OF THE ZHAMBYL REGION
	*N. N. Ospanova1, M. A. Mukushev1, A.S. Akanova2
	DEVELOPMENT OF THE INFORMATION SYSTEM FOR THE SELECTION OF CHARACTERISTICS OF BUILDING MATERIALS USING MAN-MADE WASTE OF PAVLODAR REGION

	N. Sh. Zhumataev1, T. A. Novozhilov2
	DESIGN FEATURES OF MAGNETIC CURRENT CONVERTERS

	* D. M. Rakhimberdinova1, A. N. Novozhilov1, E. N. Kolesnikov1, 
	*G. K. Sydykova 
	ANALYSIS OF THE OPERATION OF THE PULSE OZONATOR

	S. N. Talipov
	DEVELOPMENT OF A STUDENT ATTENDANCE ANALYZER USING QR CODES

	*D. M. Chnybayeva, Yu. A. Tsyba
	TECHNOLOGICAL AND TECHNICAL MONITORING OF THE MAIN PIPELINE BY MEANS OF WIRELESS DIGITAL TECHNOLOGY

	A. G. Kaltayev4, А. Е. Исабеков5 
	INCREASING THE EFICIENCY OF PALLETIZING ROBOTS WITH SPETIALIZED LAYING SCHEMES EDITOR

	M. V. Yaroslavtsev1, O. M. Talipov1, Z. B. Isabekov1, 
	_GoBack

