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The object of research in the work is a mathematical
model of the operation of a hydrodynamic well genera-
tor of the spring-valve type. The existing problem lies in
the fact that vibrating wave swabbing differs from known
methods of vibrating wave influence on the near-breakout
zone of the formation in its ease of execution and, as a re-
sult, a much smaller range of equipment. At the same time,
its effectiveness should not be inferior to known methods
because the treatment of the formation is carried out by
elastic low-frequency pressure fluctuations against the
background of depression on the formation. Since the swab
generator valve is, in fact, a hydrodynamic well genera-
tor (HWG) of the spring-valve type, the processes of pres-
sure fluctuations in the considered devices will be similar.
However, because of the review of HWG designs, the
presence of a mathematical model describing the operation
of rotor-type devices, and not valve type, was revealed.
Despite the fact that the mathematical model takes into
account all the main factors that determine the process
of the HWG piston movement, this model cannot be used
to describe the operation process of the swab generator
valve. Due to the absence of a pulsating flow created at
the wellhead by pumping units. Taking this fact into ac-
count, as well as taking into account the compressibility
of the liquid passing through the valve, a new mathemati-
cal model was developed. It describes both the process of
operation of a spring-valve type HWG operating in a well
on pump-compressor pipes, and the operation of a swab

generator valve that is lowered into a well on arope.
Thanks to this, it is possible to obtain the parameters of the
oscillating system: geometric dimensions, inertial mass of
moving parts, stiffness of the spring, coefficient of viscous
friction between the piston and the valve body, as well
as parameters of the working fluid: pressure, flow and its
rheological properties. In comparison with the similarly
known technology of vibration wave impact on a forma-
tion with known HWG, it provides such advantages as
a higher speed of movement and frequency of oscilla-
tions of the moving end of the spring from the identified
essential parameters of the oscillating system and the
working fluid of the spring (100—1000 N/mm), consump-
tion of working liquid (10—130 m?/h), valve opening pres-
sure (1-7 MPa). This will make it possible to calculate
a helical cylindrical compression spring made of round
steel for its operation in the valve of the swab generator
without collision of turns.
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model, spring deformation, valve opening pressure, spring
stiffness.
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The object of the research is the construction of an algo-
rithm that allows finding a number of strength (failure load-
ing) statistical characteristics of a composite material plate un-
der the conditions of a complex stress state. The relationships
that determine the most probable value, mean value, dispersion
and coefficient of variation of strength for an elastic homo-
geneous plate in which elliptical inclusions of another elastic
material are uniformly distributed are written. Inclusions do
not interact with each other and their geometric parameters
are statistically independent random variables whose distribu-
tion laws are written for certain physical reasons.

The combination of the known deterministic solution
of the composite materials failure theory and probabilistic
statistical methods that take into account the randomness of
the material structure makes it possible to study the failure
of composite materials taking into account the stochasticity
of their structure.

The main content of this article is the construction and
analysis of the strength statistical characteristics algorithm of
two-component lamellar composite materials. The mechanism
of composite plate’s failure initiation in the inclusion is con-
sidered. The recorded relationships make it possible to calculate
the most probable value, mean value, dispersion and coefficient
of variation of strength and to investigate their dependence
on the type of applied loading, structural heterogeneity of the
composite and its dimensions (number of inclusions).

The obtained results allow effective assessment of the re-
liability of stochastically defective two-component composite
structural materials under complex stress conditions. This is
due to the fact that the combined consideration of defective-
ness and randomness in the composite material structure as
interconnected, inseparable phenomena open new opportu-
nities for researching of the strength problem and failure of
composite materials under various types of applied loading.

Keywords: elastic inclusions, composite materials failure,
distribution function, statistical characteristics of strength,
stochasticity of the structure.
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The object of study is digital-to-analog converter (DAC).
The meaning of DAC, their design and control of various types
of switches, as well as some logic elements that can act as
a switch, as well as the principles of DAC operation based on
various series, microcircuits were considered. The resistance
of a 4-bit DAC circuit was calculated and, accordingly, the
change in the output voltage when applying the correspond-
ing combined input voltage was studied, and a timing diagram
was accordingly developed. Using 1-state and toggle physi-
cal switches, schematics are established and side effects are
learned. Ladder circuit established using R—2R type dividers
as voltage dividers. The object of the research is to find and
learn the most technologically advantageous concept in order
to provide good communication between all equipments by
transferring information from digital to analog in the industri-
al field as well as in other areas where automation is used. One
of the biggest challenges in this research is to determine the
smallest binary values. Before the use of electronic logic ele-
ments such as counters, bistable physical switches were used
to create a break or connect state in the circuit, which caused
additional energy and time loss or abrasion because of large
voltages occur across the switches. The biggest issue was that
when manufacturing integrated digital-to-analog converters,
producing the right resistors with very different values is
really difficult. As a result of this research, it is seen that the

use of physical switches is unnecessary as a demand of today’s
modern technology, and integrated microcircuits are good to
replace them. The programming of digital-to-analog conver-
ters on programmable hardware devices such as Arduino and
Raspberry Pi were mentioned. If to predict the near future,
digital-to-analog transmission will be realized only by only
using logic elements, and this will change both their energy
efficiency and size for the better.

Keywords: digital-to-analog converter, analog transmis-
sion, digital transmission, measurement result, microcircuit.
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The object of research is the process of lubrication of
marine trunk diesel engines. The subject of research is marine
diesel engine oils, which provide lubrication, cooling and
separation of friction surfaces.

The analysis of the operation of marine diesel engines
using motor oils with different structural characteristics is
carried out. The studies are carried out on Yanmar 6EY 18AL
diesel engines of a Multipurpose Vessel class ship with
deadweight of 27540 tons. The objective of research is to
determine the effect of the structural characteristics of the
oil layer (contact angle and thickness) on the performance
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parameters of a marine diesel engine and the performance
characteristics of the oil used in its circulating lubrication
system. At the same time, the compression pressure, the
concentration of nitrogen oxides in the exhaust gases, and
the temperature of the exhaust gases after the cylinder are
considered as the operating parameters of the diesel engine;
as performance characteristics of the oil — its Base Number, as
well as its Wear and Contaminant Elements. The studies are
carried out on two diesel engines of the same type, in the cir-
culating lubrication system of which oils with different struc-
tural characteristics were used. Structural characteristics of
the oil layer were determined by ellipsometry. The operation-
al characteristics of the diesel engine — using the Doctor diag-
nostic system. Oil performance — by spectrographic analysis.
It has been established that an increase in the contact angles
of wetting and the thickness of the oil layer improves the heat
and power and environmental performance of a diesel engine.
At the same time (for the period of operation of diesel engines
500—1000 hours), the decrease in compression pressure in
the cylinder slows down, the temperature of gases after the
cylinder decreases, and the emission of nitrogen oxides with
exhaust gases decreases. In addition, the wear of diesel parts
and oil oxidation are reduced.

The information obtained in the course of the study on
the structural characteristics of motor oils will provide the
possibility of their selection and further use of those that will
contribute to a better maintenance of the operational perfor-
mance of marine diesel engines.

Keywords: marine trunk diesel engines, lubrication of
marine diesel engines, engine oil, lubricating layer thickness,
wetting contact angle.
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The object of research in the paper is the process of
fluid transfer through the pore space of the reservoir rock.
The traditional method of assessing reservoir properties has
a significant number of sources of uncertainty. In this article,
to compensate for the shortcomings of the existing method
of reservoir characterization, an algorithm of actions is pro-
posed with an increase in the accuracy and representativeness
of its results.

The workflow of the pre-alpha version of the software
for the existing pore space representation algorithm is
presented. In this work, the step-by-step actions necessary
to create an application that can reproduce the pore space
and mass transfer processes in it by reading the data of the
magnetic resonance imaging (MRI) of the rock were analyti-
cally determined. In particular, the use of ready-made open
code is proposed, which displays the rock according to the
pictures and also reproduces the fluid flow processes in the
rock reservoir. Still, there is no adapted framework for the
ordinary user.

The use of such an application, proposed by the authors,
will lead to a much lower degree of the reservoir properties
uncertainty, will help to more reliably reflect the reservoir
properties of the reservoir rock, and provide a more reliable
impression of the reservoir operation at the design stage of its
development.

The proposed software, based on already existing devel-
opments in open access on the GitHub platform, will help
the user to fully use the existing tools for building a three-
dimensional model of a porous sample based on the data of
MRI images of the rock.

After finalizing the user interface with the help of the user
interface design and front-end development, the engineering
staff will be able to conduct research on the rock at a macro-
scopic level.

Keywords: fluid transfer, porous media, pre-alfa version,
reservoir rock, uncertainty degree.
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The object of research is distinguishing the different heat
transfer fluids (HTF) in concentrating solar power (CSP).
CSP technologies are gaining more attention these years due
to the fact that the world is facing significant problems, es-

pecially concerning environmental issues and the increasing
electricity demand. The world countries are currently com-
mitted to mitigating climate change and limiting greenhouse
gas emissions to keep the global temperature rising below 2 °C.
As a result, renewable energy sources are required for power
generation. One of the most widely used technologies is the
solar tower, where mirrors reflect solar radiation into a cen-
tral receiver on top of a tower that contains a working fluid
known as heat transfer fluid. The HTF is one of the most
important components in solar power tower plants used to
transfer and store thermal energy to generate electricity. This
study focuses on the HTF used in solar power towers and
how it can affect the efficiency of the plant. The HTF dis-
cussed in this study are (air, water/steam, molten salts, liquid
sodium, and supercritical COy). Among the review of HTFs
in the solar tower system, the result of the research shows
that the Air can reach the highest temperature while liquid
sodium achieves the highest overall plant efficiency.

Keywords: solar energy, concentrated solar plants, solar
power tower, heat transfer fluid.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/1(67), 2022

49 — )



(— ABSTRACTS AND REFERENCES: ALTERNATIVE AND RENEWABLE ENERGY SOURCES

I55N 2664-9969

10.

11.

12.

13.

References

. Gomaa, M. R., Matarneh, G. A,, Shalby, M., AL-Rawashdeh, H. A.

(2021). A State of the art Review on a Thermochemical Conver-
sion of Carbonaceous Materials: Production of Synthesis Gas
by Co-Gasification Process-Part 1. Current Alternative Energy,
4 (1), 26-46. doi: https://doi.org/10.2174,/2405463104999200
904115100

. Gomaa, M. R., Al-Dmour, N., AL-Rawashdeh, H. A., Shalby, M.

(2020). Theoretical model of a fluidized bed solar reactor design
with the aid of MCRT method and synthesis gas production.
Renewable Energy, 148, 91-102. doi: https://doi.org/10.1016/
jrenene.2019.12.010

. Gomaa, M. R., Mustafa, R. J., Rezk, H. (2019). An experimental

implementation and testing of a concentrated hybrid photo-
voltaic/thermal system with monocrystalline solar cells using
linear Fresnel reflected mirrors. International Journal of Energy
Research, 43, 8660-8673. doi: https://doi.org/10.1002/er.4862

. Mubeen, I., Khan, M. S., Abid, M., Ratlamwala, T. A. H., Yan, M.

(2021). Performance assessment of a solar tower assisted com-
bined cycle power plant using supercritical carbon dioxide as
a heat transfer fluid. International Journal of Exergy, 36 (1), 30.
doi: https://doi.org/10.1504/ijex.2021.10040963

. Samir Benammar. (2020). A Review Study on the Modeling

and Simulation of Solar Tower Power Plants. Journal of Solar
Energy Research Updates, 7, 100—121. doi: https://doi.org/
10.31875/2410-2199.2020.07.9

. AlJuhani, M., Gomaa, M. R., Mandourah, T. S., Oreijah, M. M. A.

(2021). The Environmental Effects on the Photovoltaic Panel
Power: Jeddah Case Study. Journal of Mechanical Engineer-
ing Research and Developments, 44 (6), 251-262. Available at:
https://jmerd.net/06-2021-251-262/

. Al-Rawashdeh, H. A., Al-Hwaiti, M., Yaseen, A., Behiri, M. R. G.

(2021). Influence of Partial Replacement of Cement by Vari-
ous Percentage of Scoria in Self-Compacting Concrete on
Thermal Conductivity in the Jordan Building Construction for
Energy Saving. International Review of Mechanical Engineer-
ing (IREME), 15 (7), 385-393. doi: https://doi.org/10.15866/
ireme.v15i7.20929

. Shalby, M., Elhanafi, A., Walker, P, Dorrell, D. G., Salah, A,

Gomaa, M. R. (2021). Experimental Investigation of the Small-
scale Fixed Multi-chamber OWC Device. Chinese Journal of
Mechanical Engineering, 34 (1). doi: https://doi.org/10.1186/
510033-021-00641-9

. Concentrated solar power had a global total installed capacity of

6,451 MW in 2019 (2019). Available at: https://helioscsp.com/
concentrated-solar-power-had-a-global-total-installed-capacity-
of-6451-mw-in-2019/

Adiyaman, G., Colak, L., Horuz, 1. (2019). The Impact of Heat
Transfer Fluids on the Sustainable Solutions for Solar Power To-
wer. 4" International Sustainable Buildings Symposium, 647—660.
doi: https://doi.org/10.5772 /intechopen.87836

Zheng, M., Zapata, J., Asselineau, C.-A., Coventry, J., Pye, ]J.
(2020). Analysis of tubular receivers for concentrating solar tower
systems with a range of working fluids, in exergy-optimised flow-
path configurations. Solar Energy, 211, 999-1016. doi: https://
doi.org/10.1016/j.solener.2020.09.037

Shagdar, E., Lougou, B. G., Shuai, Y., Anees, J., Damdinsuren, C.,
Tan, H. (2020). Performance analysis and techno-economic
evaluation of 300 MW solar-assisted power generation system
in the whole operation conditions. Applied Energy, 264, 114744.
doi: https://doi.org/10.1016/j.apenergy.2020.114744

Merchan, R. P, Santos, M. J., Medina, A., Calvo Hernandez, A.
(2022). High temperature central tower plants for concen-
trated solar power: 2021 overview. Renewable and Sustainable

14.

1.

16.

17.

18.

18.

20.

21.

22.

23.

24.

25.

26.

Energy Reviews, 155, 111828. doi: https://doi.org/10.1016/
j-rser.2021.111828

Yang, H., Li, J., Huang, Y., Kwan, T. H., Cao, J., Pei, G. (2020).
Feasibility research on a hybrid solar tower system using steam
and molten salt as heat transfer fluid. Energy, 205, 118094.
doi: https://doi.org/10.1016/j.energy.2020.118094

Adebayo, V. O., Olalekan, O. (2017). Solar thermal with So-
lar Tower. Available at: https://www.researchgate.net/publica-
tion/319471818 Solar thermal with Solar Tower Power
generation

Okonkwo, E. C., Okwose, C. F, Abid, M., Ratlamwala, T. A. H.
(2018). Second-Law Analysis and Exergoeconomics Optimiza-
tion of a Solar Tower—Driven Combined-Cycle Power Plant
Using Supercritical COs. Journal of Energy Engineering, 144 (3).
doi: https://doi.org/10.1061/(asce)ey.1943-7897.0000534
Mohammadi, K., McGowan, J. G., Saghafifar, M. (2019). Ther-
moeconomic analysis of multi-stage recuperative Brayton power
cycles: Part I-hybridization with a solar power tower system.
Energy Conversion and Management, 185, 898-919. doi: https://
doi.org/10.1016/j.enconman.2019.02.012

Agyekum, E. B., Adebayo, T. S., Bekun, F V., Kumar, N. M.,
Panjwani, M. K. (2021). Effect of Two Different Heat Transfer
Fluids on the Performance of Solar Tower CSP by Comparing
Recompression Supercritical CO2 and Rankine Power Cycles,
China. Energies, 14 (12), 3426. doi: https://doi.org/10.3390/
en14123426

Czaplicka, N., Grzegorska, A., Wajs, J., Sobczak, J., Rogala, A.
(2021). Promising Nanoparticle-Based Heat Transfer Fluids —
Environmental and Techno-Economic Analysis Compared to
Conventional Fluids. International Journal of Molecular Sciences,
22 (17), 9201. doi: https://doi.org/10.3390,/ijms22179201

Li, Q., Bai, F, Yang, B.,, Wang, Y., Xu, L., Chang, Z. et. al.
(2018). Dynamic simulations of a honeycomb ceramic thermal
energy storage in a solar thermal power plant using air as the
heat transfer fluid. Applied Thermal Engineering, 129, 636—645.
doi: https://doi.org/10.1016 /j.applthermaleng.2017.10.063
Hassani, S. E., Ouali, H. A. L., Raillani, B., Moussaoui, M. A.,
Mezrhab, A., Amraqui, S. (2020). Thermal Performance of Solar
Tower Using Air as Heat Transfer Fluid under MENA Region
Climate. 2020 5™ International Conference on Renewable Ener-
gies for Developing Countries (REDEC). doi: https://doi.org/
10.1109/redec49234.2020.9163893

Gasa, G., Lopez-Roman, A., Prieto, C., Cabeza, L. F. (2021). Life
Cycle Assessment (LCA) of a Concentrating Solar Power (CSP)
Plant in Tower Configuration with and without Thermal Energy
Storage (TES). Sustainability, 13 (7), 3672. doi: https://doi.org/
10.3390,/5u13073672

Shatnawi, H., Lim, C. W, Ismail, E B., Aldossary, A. (2021).
An optimisation study of a solar tower receiver: the influence
of geometry and material, heat flux, and heat transfer fluid on
thermal and mechanical performance. Heliyon, 7 (7), e07489.
doi: https://doi.org/10.1016/j.heliyon.2021.e07489

Dincer, I., Rosen, M. A, Khalid, E (2018). 3.16 Thermal Ener-
gy Production. Comprehensive Energy Systems, 3, 673-706.
doi: https://doi.org/10.1016,/b978-0-12-809597-3.00335-7
Turchi, C. S., Vidal, J., Bauer, M. (2018). Molten salt power
towers operating at 600—650 °C: Salt selection and cost be-
nefits. Solar Energy, 164, 38—46. doi: https://doi.org/10.1016/
j.solener.2018.01.063

Rouibah, A., Benazzouz, D., Kouider, R., Al-Kassir, A., Garcia-
Sanz-Calcedo, J., Maghzili, K. (2018). Solar Tower Power Plants
of Molten Salt External Receivers in Algeria: Analysis of Direct
Normal Irradiation on Performance. Applied Sciences, 8 (8), 1221.
doi: https://doi.org/10.3390,/app8081221

;50

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/1(67), 2022



I55N 2664-9969

ABSTRACTS AND REFERENCES: ALTERNATIVE AND RENEWABLE ENERGY SOURCES ﬁ

27.

28.

29.

30.

Yu, Q., Fu, P, Yang, Y., Qiao, J., Wang, Z., Zhang, Q. (2020).
Modeling and parametric study of molten salt receiver of
concentrating solar power tower plant. Energy, 200, 117505.
doi: https://doi.org/10.1016/j.energy.2020.117505

Sorgulu, F, Dincer, I. (2018). Design and analysis of a so-
lar tower power plant integrated with thermal energy stor-
age system for cogeneration. International Journal of Energy
Research, 43 (12), 6151-6160. doi: https://doi.org/10.1002/
er.4233

Manzolini, G., Lucca, G., Binotti, M., Lozza, G. (2021). A two-
step procedure for the selection of innovative high tempera-
ture heat transfer fluids in solar tower power plants. Re-
newable Energy, 177, 807-822. doi: https://doi.org/10.1016/
jrenene.2021.05.153

Polimeni, S., Binotti, M., Moretti, L, Manzolini, G. (2018).
Comparison of sodium and KCI-MgCl, as heat transfer
fluids in CSP solar tower with sCOy power cycles. Solar
Energy, 162, 510-524. doi: https://doi.org/10.1016/j.solener.
2018.01.046

31.

32.

33.

34.

Liu, J., He, Y., Lei, X. (2019). Heat-Transfer Characteristics of
Liquid Sodium in a Solar Receiver Tube with a Nonuniform
Heat Flux. Energies, 12 (8), 1432. https://doi.org/10.3390/
en12081432

Aguilar, R., Valenzuela, L., Avila-Marin, A. L., Garcia-Ybarra, P. L.
(2019). Simplified heat transfer model for parabolic trough solar
collectors using supercritical CO,. Energy Conversion and Ma-
nagement, 196, 807—820. doi: https://doi.org/10.1016/j.encon-
man.2019.06.029

Silva-Pérez, M. A. (2017). Solar power towers using supercriti-
cal CO2 and supercritical steam cycles, and decoupled combined
cycles. Advances in Concentrating Solar Thermal Research and
Technology, 383—402. doi: https://doi.org/10.1016,/b978-0-08-
100516-3.00017-4

Saghafifar, M., Mohammadi, K., Powell, K. (2020). Design
and analysis of a dual-receiver direct steam generator solar
power tower plant with a flexible heliostat field. Sustainable
Energy Technologies and Assessments, 39, 100698. doi: https://
doi.org/10.1016 /j.seta.2020.100698

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/1(67), 2022

51—)



— AHOTALI ISSN 2664-9969

MECHANICAL ENGINEERING TECHNOLOGY

DOI: 10.15587/2706-5448.2022.265815
PO3POBKA MATEMATHYHOI MOJIENI POEOTH KNANAHA CBABOFEHEPATOPA  cropinkx 6-10

Py6ens B. I, Py6ens B. B., Jan Ziaja, Apemiituyx P. C.

OO6’eKTOM JOCTIKEHHS Y poOOTi € MaTeMaTUYHa MOJIETb POOOTH TiIPOAMHAMIYHOTO CBEP/TIOBUHHOTO TEHEPATOPA TIPYKIMHHO-KJIAMaH-
Horo tuiy. Icnyioua npobsieMa T0JATaE B TOMY, 110 BIOPOXBUIIbOBE csa6ysaﬁﬁa BiZIPI3HAETBCS BiJl BIIOMUX CIIOCOGIB BiGPOXBUIBOBOTO
BIUIMBY Ha npuBuGiiiHy 30Hy mumacta (IT311) mpocTOTOI0 BUKOHAHHS i, IK HACTIZOK, 3HAYHO MEHIIOI0 HOMEHKJIATYPOIo obmaaHanns. [pn
1[bOMY HOTO e(heKTHBHICTH HE MOBIHHA MTOCTYMATHCS BIIOMUM CII0OCO6aM TOMY, 110 06pOOKa MIacTa 3MiHCHIOETHCS TPYKHIMI HI3bKOYACTOT-
HUMU KOJHMBAHHAMHU TUCKY Ha TJIi genpecii Ha tract. Tak K KiaamaH cBaGoreHepaTopa €, 1Mo CyTi, TiAPOANHAMIUHUIT CBEPAJOBUHHNIT TeHe-
parop (I'CT) IpyKHHHO-KJIAAHHOTO THITY, TO POIECH KOJMBAHb TUCKY B PO3IJISTHYTHX IPUCTPOSIX OyayTh anaoriumi. OfHaK y pesybrari
orusiy KoHeTpykitiii TCT 6yJ10 BUSIBJICHO HASBHICTh MATEMATHYHOT MOJIEJI, 110 OTIUCYE TIPOIeC POOOTU IIPUCTPOIB POTOPHOTO THILY, & HE KJla-
mannoro Tuiy. He3Baskaioun Ha Te, 10 B MaTeMaTHIHiiT MOIeJIi BpaxoBaHi Bci 0CHOBHI (hakTopH, 10 BU3HAYAIOTH TIportiec pyxy mopuras ['CI,
JlaHa MOJIeJIb He MOsKe OYTU 3aCTOCOBaHa JIJIst OMHUCY TIpotiecy poboTH KianaHa cBaboreHeparopa. Yepes BiICYTHICTD MYJIbCYIOUOTO TIOTOKY,
110 CTBOPIOETHCS HA THPJIi CBEPVIOBUHN HACOCHUMM arperatamMul. BasiBim /0 yBaru 1ieit (hakt, a TakoK BpaxyBaBIIN CTUCIUBICTb PIJIMHNA, 110
MIPOXOIUTH Yepe3 KiamaH, OyJia CKJIajieHa HoBa MaTeMaTudHa MOjiesib. BoHa omicye oHakoBo sik mporiec poboru I'CI' mpy:KnHHO-KIamaH-
HOTO THILY, 1[0 IPAIIOE B CBEPJIOBUHI HAa HACOCHO-KOMIIPECOPHUX TPYy0ax, TaK i mporec poboTH KaarnaHa cBaboreHepaTopa, o OMyCKAEThCs
y CBEPIJIOBUHY Ha KaHaTi. 3aBISKN IIbOMY 3a0€3TeUy€EThCST MOKIMBICTH OTPUMAHHS TTAPAMETPIB KOJMBAIBHOI CUCTEMIT: T€OMETPUYHI PO3-
MipH, iHEpPIIHY Macy PyXOMUX YaCTHH, JKOPCTKICTD MPYKUHU, KOEDIII€EHT B'I3KOTO TEPTSI MiXK MOPIIHEM i KOPITYCOM KJIATIaHa, & TAKOXK Ta-
pamerpu pobOYOi PiAMHM: THCK, BUTPATA Ta ii PEOIOriaHi BAACTUBOCTI. Y MOPIBHAHHI 3 aHAJIOTIYHO BIZIOMOIO TEXHOJIOTIEI0 BiGPOXBUIBOBOTO
BIUIMBY Ha TiacT i3 Bizomumu I'CT, 1e 3a6esnieuye Taki nepesaru, sik GiJibIna MBUKICTD TIEPEeMIleH s Ta 4acTOTa KOJMBAHb PYXOMOTO KiHIS
NPY/KUHU BiJI BUABJIEHUX CYTTEBUX MapaMeTpPiB KOJIMBAJIbHOI cuctemu Ta pobouoi pignan npyskunu (100—1000 H/mm), Butpara po6ouoi
pimman (10—130 M /rox), Trck BigkpuTTsa kaanana (1-7 MIla). Lle 103BoMMTH pO3paxoByBaTH TBUHTOBY IUJHAPHIHY TIPY/KUHY CTUCHEHHS
31 crasti KpyrJoro mepepisy s ii pobotu B kianani ceaboreneparopa 6e3 3iTKHEHHs BUTKIB.

Kmouosi crosa: rizpoanHaMiuHNil CBEPITIOBUHHUI TeHepaTop, MaTeMaTHIHa MOJeNb, AeopMallis TPYKIUHN, THCK BiIKPUTTS KJarana,
SKOPCTKICTD IIPY’KUHU.

MATERIALS SCIENCE
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NPOrHO3YBAHHA HAAIHHOCTI KOMNO3UTHKUX MATEPIANIB 3 BHNAAKOBHMH NPYMHUMH BUMTHYEHHAMMU  cropinxku 11-17

KeiT P 1

OG6’e€KTOM AOCTIIZKEHHST € MO0YI0Ba aJITOPUTMY, IKUI T03BOJISE 3HAXOAUTU Psijl CTATUCTUYHUX XaPAKTEPUCTUK MilHOCTI (pyil-
HIBHOTO HaBaHTAKEHHS) MJIACTUHM 3 KOMIIO3UTHOTO MaTepiay 3a yMOB CKJIQJHOTO HAINPYy’XKEHOTO CTaHy. 3alncaHo CITiBBiIHOMIEHHS,
sKi BUBHAYAIOTH HAWIMOBIpHIillle, CePeIHE 3HAYCHHS, [UCIIEePCiio Ta KoedilieHT Bapialii MilHOCTI /st TIPYKHOI OIHOPIIHOT TLJIACTUHH,
B AKIll PIBHOMIPHO PO3MOITEH] eMNTUYHI BKJIIOYEHHS 3 IHIOTO TPY/KHOTO Martepiamy. BKIOUeHHsT He B3a€MOMIOTh Mik c00010 Ta ix
TeoOMeTPUYHI TapaMeTpH € CTATHCTUYHO He3aJeKHUMHU BUIIA/KOBUMU BEJIMYNHAMH, 3aKOHH PO3MOJILITY SKNX 3allICAHO 3 TIEBHUX (i3ny-
HUX MipKyBaHb.

[Toemmants BiIOMOTO JE€TEPMiHICTUYHOTO PO3B’SI3KY Teopii pyHHYBaHHsS KOMIO3UTHUX MaTepialiB Ta HMOBIpHICHO-CTATHCTUYHUX Me-
TOJIB, sIKI BPaXOBYIOTb BUIIA/IKOBICTb CTPYKTYPU MaTepiaiy, Ja€ 3MOLY IIPOBECTU MOCJIPKEHHS PYHHYBaHHS KOMIIO3UTHUX MaTepiasiB i3
BpaxyBaHHAM CTOXaCTUYHOCTI iX CTPYKTYPH.

OCHOBHKM 3MiCTOM [aHOi poOOTH € TOOYI0BA Ta aHAJI3 AJITOPUTMY CTATHCTUYHUX XaPAKTEPUCTUK MIl[HOCTi ABOKOMIIOHEHTHUX TLJIAC-
TUHYATUX KOMIIO3UTHUX MartepiasiB. PO3IVISAHYTO MeXaHi3M 104aTKy PyiHYBaHHS KOMIO3UTHUX IJIACTHH y BKJIIOUEHHI. 3anucaHi CiiBBifHO-
HIEHHS JAI0Th 3MOTY OOUMCIUTH HAliMOBIpHiIe, cepe/iHe 3HaYeH s Ta KoedillieHT Bapiallii MiIlHOCT] Ta AOCTIANTH 1X 3a/I€KHICTh Bijl BULY
[IPUKJIA/ICHOTO HABAHTAKEHHSI, CTPYKTYPHOI HEOIHOPI/ITHOCTI KOMIIO3UTA Ta 00 po3MipiB (KiJIbKOCTI BKJIIOUCHB ).

OTpuMani pe3ysTaTi A03BOJSIOTH 3MIHCHUTH eeKTUBHY OIIHKY HA[IfHOCTI CTOXACTUCHO Je(eKTHUX JABOKOMITOHEHTHUX KOMITO3UT-
HUX KOHCTPYKIIIHIX MaTepiajiB 32 YMOB CKJIQJIHOTO HAIPYKeHOro cTaHy. lle mop’s3aHo 3 TuM, 110 cyMicHe BpaxyBaHHS Je(eKTHOCTI Ta
BUIA/[KOBOCTI B CTPYKTYPi KOMIO3UTHOTO MaTepiasy K B3a€MO3B 3aHNX, HEBIZ'EMHUX SABHII BiAIKPUBAE HOBI MOKJINBOCTI JITIST TOCJI/IKEHHS
npobJeMyt MIITHOCTI Ta pyiiHYBaHHSI KOMIIO3UTHAX MaTepiasiB 3a Pi3HUX BUJIB IPUKJIAJAEHOTO HaBaHTasKEHHSI.

KmouoBi cnoBa: 11py’KHi BKIIIOYEHHS], PYIHYBAaHHS KOMIIO3UTHHUX MartepiasiB, YHKILS PO3IIOiLY, CTATUCTUYHI XapaKTePUCTUKK MII[HOCTI,
CTOXaCTHYHICTb CTPYKTYPH.

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS
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NMPHHLUMITY TPOEKTYBAHHA LH<PO-AHAJIOT 0BOr'0 KOHBEPTYBAHHA MIJl YAC NEPETBOPEHHA IHPOPMAUL  cropinku 18-21

Farid Agayev, Javid Karimov, Almaz Mehdiyeva, Sevinj Guliyeva

O6’ekToM focaimkenns € nuudpo-ananorosuii nepersopiosad (ILAIT). Posrasnyro snavenus ITAII, iX KOHCTPYKIS Ta ynpaBJiHHs
PIBHUMHU THIIAMU [IEPEMUKAYIB, Ta JESKIMH JOTIYUHUME eJIeMEeHTaMH, SIKi MOKYTh BUKOHYBATH POJIb HepeMIKada, a TaKOK HPUHIININ
po6Gotu ITAII Ha ocHoBI pisHuX cepiil, MikpocxeM. Pozpaxosato omip 4-pospsaanoi cxemu LIATT i, BiAmoBiaHo, 10CaiKEHO 3MIHY BUXIAHOT
HANpyTH P 10/1a4i BiAIOBIAHOI KOMGIHOBAaHOT BXiHOI HAPYTH, Po3pobJeHO YacoBy Aiarpamy. BukopuctoBywoun ¢isnuhi nepemMukadi
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3 1 ctanom i TymO6Iep, BCTAHOBJIOIOTHCS CXEMU Ta BUBYAOTHCA 10OIuHI edextn. CX0M0Ba cXeMa CTBOPEHA 3 BUKOPUCTAHHAM [IJIbHUKIB
tuny R—2R Ax moAiabHuKIB Hanpyru. Jloc/i/pKer s HarpaBieHo Ha Te, mob 3HalTH Ta BUBYUTH HAHOIIBIT TEXHOJIOTIYHO BUTIAHY KOH-
HeNio A 3a6e3nedeHts: XOpoIoro 3B’ 13Ky MiK yciM 00JaJHaHHAM IIIAX0OM Hepeaadi indopmaiii 3 1udpoBoro Ha aHaJIoOrOBUI IpH-
CTpiil y MPOMICIIOBIH cdepi, a TaKOXK B IHIINX 00TACTSIX, e BHKOPUCTOBYETHCS aBTOMaTH3aIis1. OHI€0 3 HAOIIBIINX TPOOIEM ¥ IIHOMY
JOCJTI/[’KeHH]I € BU3HAYEHHsI HAHMEHINX /[BifIKOBUX 3HaueHb. /[0 BUKOPUCTaHHS €JIEKTPOHHUX JIOTIYHUX €eJIEMEHTIB, TAKUX SK JIiYHJIb-
HUKH, GicTabinbHi hisuuHi mepeMuKaui BUKOPUCTOBYBAIMCS [/l CTBOPEHHS CTaHy PO3PUBY ab0 3'€HAHHS B JIAHIIO3], 1[0 BUKJIMKAIO
JIOZIATKOBY BTPATy eHeprii Ta yacy abo CTUpaHHsI Yepe3 BICOKY HAMPYTY, 10 BUHIKAE Ha epeMukayax. Haitbinpima mpobiema mossraia
B TOMY, 1[0 M/l Yac BUPOOHUIITBA iHTErPOBAHUX NUDPO-AHATIOTOBUX TI€PETBOPIOBAYIB BUTOTOBUTH IIPABUJIbHI PE3UCTOPHU 3 [Iy/KE PISHUMU
3HAYEHHSAMM CITPABJIi CKJIAAHO. Y PE3yJIbTaTi 1[OTO AOCHIMKEHHST BUAHO, IO BUKOPUCTAHHS (DI3MIHNX KOMYTAaTOPIB € HEMOTPIOHNM, K
BHMOTa Cy4acHUX TEXHOJIOTH, 1 iHTerpasbHi Mikpocxemu Jo0pe 3aMiHATh iX. Byso omucano nmporpaMmyBanis nndpo-aHajIoTOBUX Mepe-
TBOPIOBAYiB HAa MPOrPAMOBAHUX aNapaTHUX MPUCTPOsX, Takux sk Arduino ta Raspberry Pi. SIkimo nepeabauntn naitbimxde MaiibyTHE,
To 1dpo-aHamoroBa mepenava Gyle peasizoBana JHIIE 3a JOMOMOTOIO JOTIYHUX €JIEMEHTIB, i 1€ 3MiHUTD Ha Kpalile siK iX eHeproedek-
TUBHICTD, TaK 1 po3Mip.
Kmiouosi cnosa: mi1¢)po-aHaIoroBuii mepeTBopIoBay, aHAJIOTOBa Iiepesiada, g poBa 1mepeiayda, pesyIbTaT BUMIPIOBaHHs, MiKpocxema.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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AHANI3 EKCIUTYATALILT CYTHOBHX AU3ENIB MJ YAC BHKOPHCTAHHA MOTOPHMX MACTHN 3 PISHHMU CTPYKTYPHHMH
XAPAKTEPHCTHKAMMU cropinku 22-32

Cronapux T. 0.

O0’eKTOM JIOCTIUKEHHS € TIPOIeC MAIEHHS CYZHOBUX TPOHKOBUX Au3esiB. IIpeaMeToM I0CTi/UKeHHsT € MOTOPHI MacTHJIa CYyAHOBUX [H-
3€J1iB, 110 3a6€3MeTyI0Th MATIEHHS, OXOJIO/IPKEHHS Ta PO3MEKYBAHHS TOBEPXOHD TEPTSI.

Buxonano anamis exciutyataliii CyJHOBUX [U3€JIiB Iijl Yac BUKOPUCTAHHS MOTOPHUX MACTUJ 3 PI3HUMHU CTPYKTYPHUMU XapaKTEPUC-
tukamu. JlocomipkeHns BUKOHYBain Ha ausensx Yanmar 6EY18AL cyana kimacy Multipurpose Vessel aenseiitom 27540 Tonn. 3aBaanusm
JOCTI/KeHHsT OYJI0 BU3HAYEHHS BIUIMBY CTPYKTYPHUX XapaKTEPHCTUK MACTHJIBHOTO Iapy (KpailoBOro KyTa 3MOYYBAHHsSI Ta TOBIIMHHU) Ha
eKCILIyaTalliifHi TapaMeTpu CyZHOBOTO N3/ Ta eKCIIyaTaliiiHi XapaKTePUCTUKNA MACTUJIA, [0 BUKOPUCTOBYETLCS B OTO ITMPKYJISIIIHHIN
cucreMi MameHHs. [Ipy 1boMy K eKcIuryaTarliiiii mapaMeTpu JU3esst PO3TJIAAAIICS TUCK CTUCHEHHS, KOHIIEHTPAIlisl OKCH/IiB a30Ty B BH-
MyCKHUX rasax i Temieparypa BUIYCKHUX Ia3iB Iic/sd IUIH/PAa; AK eKCIIyaTalliiiHi XapaKTepUCTHKN Mac/ia — HOoro JIysKHe 4HCIo, a TaKOXK
BMICT TIPOJYKTIB 3HOCY Ta 3a0pyaHeHus. J[ocmiizkKeHHsT BUKOHYBAIUCH HA IBOX OAHOTUITHUX JAMU3EJSAX, Y IUPKYJISIIIHHIN cucTeMi MarieHHst
SKNX BUKOPHCTOBYBAJIICS MAcTHJIA 3 PI3HUME CTPYKTYPHUMH XapakTepucTrkaMu. CTPyKTYPHI XapaKTepHCTHKN MAaCTUIBHOTO 1IApy BU3HA-
YJaJIicst MeTO/IOM eJfriricoMmeTpii. ExkcrumyaTaniiini XapakTepucTHKY U3es1sl — 3a 0IIOMOT0I0 CHCTeMH JliarHocTyBanHs Doctor. ExcriyaTaniiini
XapaKTEePUCTHKU MACTUJIA — IIUIIXOM CIIeKTporpadiyHoro anasisy. BeraHoBiieHo, 110 36iblieHHs KpalloBUX KyTiB 3MOYYBaHHS Ta TOBIIUHU
MaCTHJIBHOTO T1apy MOKPAILYE TEIIOCHEPreTHYHI Ta €KOJIOTIuHI TIOKa3HUKH poboTu ausesst. [Ipu 1ipoMy (71s1 1iepiojry eKcrryaraiiii ansesis
500—-1000 romuH) yoOBIIBHIOETHCST 3HUKEHHST TUCKY CTHCHEHHS B IIMJITH/IPI, BHUKYETHCS TEMITEPATYPA Ta3iB MiCIsT IIMIIIH/PA, 3MEHIITYETHCSI
eMmicist OKCH/IiB a30Ty 3 BUILyCKHUMM razaMu. KpiM TOro, 3HUKY€EThCS 3HOC JleTaslell In3esist Ta OKUCJICHHS MacTUIIa.

OtpumaHa B XOAi AOCTiKEHHs iHGOPMAIIIS MO0 CTPYKTYPHUX XapaKTEPHCTUK MOTOPHUX MACTHJI 3a0€3TeYnTh MOKJIMBICTD iX BH-
6opy Ta MoAJbIe BUKOPUCTAHHS TAKUX, sIKi OYAyTh CIPUSATH OLTbIN SAKICHOMY THATPUMAHHIO €KCIUIyaTaIlliiHUX MOKa3HUKIB POOOTH CyI-
HOBUX JIU3€JIIB.

Kmo4osi cnoBa: cy/HOBI TPOHKOBI /IM3€Ti, MAllleHHs CYyHOBUX /IU3€J1iB, MOTOPHE MACTHJIO, TOBIIMHA MACTUILHOTO IMIapy, KpaloBUil KyT
3MOUYBaHHS.
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MapTycs 0. B, Arapkos B. B.

OG6’exTOM HOCITiKEHHST Y POGOTI € mporiec TiepeHocy GIroiay depes mopoBUil TPOCTIp MOPoAr-KoaeKkTopa. Tpauiiiinuii MeTo OIiHKK
KOJIEKTOPCHKUX BJIACTUBOCTEN Ma€ 3HAUHY KiJIbKICTh HOTEHI[HUX JKepe HeBU3HAYeHOCTI. Y 1ill poboTi [ist KOMIIeHcallii HeIoTiKiB iCHY10-
40l METO/IMKH XapaKTepu3allii 1J1acTa 3alpoIoHOBAHO AJITOPUTM il 110 301IBIIEHHIO TOYHOCT] Ta PEIPE3EHTATUBHOCTI ii pe3yJIbraTis.

[Ipencrasieno pobounii mpoiec GyHKIIOHYBaHHSA Hpe-aabdha Bepcii mporpaMHoro 3abesnedeHtsl, AJjist iCHYIOYOro alrOpUTMy BiATBO-
PEHHS TIOPOBOTO TPOCTOPY. Y 11iil pobOTI aHATITHYHO OyJI0 BCTAHOBJIEHO MOETANHICTD il HEOOXIIHUX Uil CTBOPEHHS JIOJIATKY, 10 MATHME
3MOTY BiZITBOPIOBATH ITOPOBHI TPOCTIP Ta IPOIECH MACOTIEPEHOCY Y HhOMY 3a JOMOMOTOIO 34NTYBAaHHS JaHUX MarHiTHO-PE30HAHCHOI TOMO-
rpadii (MPT) nopoau. 3okpeMa MporoHy€EThCs BUKOPUCTAHHA TOTOBOTO BIAKPUTOTO KO/, AKUI BiIoOpaskae MOpoLy 3a 3HIMKaMH, a TAKOK
BIZITBOPIOE MPOITECH MPOTIKaHHA QITIOILY B TIOPOII KOJEKTOPI, ajle He Ma€ TPUCTOCOBAHOI 0OOMOUKY /TSt 3BMYAITHOTO KOPUCTyBava.

BukopucraHHst HOAiGHOTO 0AaTKY, 3alIPOTIOHOBAHOTO aBTOPAMI, TPU3BE/IE /0 3HAYHO MEHIIIOTO CTYIIEHsT HEBU3HAYEHOCTI KOJIEKTOPCHKIX
BJIACTUBOCTEM, I0IIOMOKE GiJTbIT I0CTOBIPHO BioOpasuTy (hinbTpaniiiii BIaCTUBOCTI MOPOAN KOJEKTOPA, CKJIACTH OLJIbII JOCTOBIPHE ySIBJICH-
HS TTPO pobOTY TUIACTA Ha €Tarli MPOEKTYBAHHST fI0T0 PO3POOKIL.

3arnporoHoBate mporpaMHe 3a0e3IeueH s, Ha OCHOBI BKe ICHYIOUMX HAIPAI[lOBaHb y BIAKpUTOMY focTyri Ha miatdopmi GitHub, mo-
MOMOJKE KOPHCTYBady B TIOBHOMY 00CsI31 BUKOPHCTOBYBATH iCHYIOUHMH iHCTPYMEHTApiil TI0OYI0BU TPUBUMIPHOT MOJIeJIi TIOPUCTOTO 3pas3Ka 3a
narnvvu MPT 3uimMkiB mopoji.

TTicoa noonpaiosanss intepdeiicy KopuctyBaua ta GpoHT-eH PO3POOKH, iHKEHEPH] Kapyi OTPUMAIOTh 3MOTY POBONTH TOCJIIIZKEHHS
TIOPO/IN HA MAKPOCKOIIIYHOMY PiBHi.

Kmiouosi cnoBa: riepexoc (uioiny, moposuii poctip, mnpe-anbda Bepcisi, HOPo/Aa-KoJEKTOP, CTYNiHb HeBU3HAYCHOCTI.
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Or/IAOBE AOC/MIMEHHA COHAYHOI BAIITH I3 BUKOPUCTAHHAM PISHUX TENMAOHOCHB  cropinkx 38-43

Farah M. Falahat, Mohamed R. Gomaa

O6’exTOM foCaIiKeH s € po3pisHenns pisnux Temonociis (HTF) y konuenrparii corsturoi eneprii (CSP). Texuouorii CSP orpumyiors
Bce OiJIbIe yBard B Il POKKM 4€pes Te, 10 CBIT CTUKAETHCA 31 3HAUHUMU MTPobeMaMu, 0COOMMBO MO0 EKOJTOTTYHUX MPOOJIEM i 3pOCTaIOUOro
TIOTINTY Ha eJTeKTpoenepriio. Kpaiuu cBiTy Hapasi 30608’ 3yI0ThCS TOM SIKIINTH KJIIMATHYHI 3MiHN Ta OOMEKUTH BUKWUIN MAPHUKOBUX Ta3iB,
mob yrpuMyBaTu T06aIbHy Temieparypy Huskde 2 °C. Y pesyJabrati A BUPOOHUIITBA eJIeKTpoeHepril moTpibHi BiHOBIIOBaHI [Kepesa
eneprii. OnHi€0 3 HAWGLIBIT IMPOKO BUKOPUCTOBYBAHMX TEXHOJIOTIH € COHsIuHA GamiTa, /e [3epKaia Bi0NBAOTh COHSAUHE BUITPOMIHIOBAHHS
B IIEHTPAILHUN MpUiiMay Ha BePIIUHi OaIiTH, SKUH MiCTUTH PoOOUy Pifniy, BioMy sk pianma st nepeadi rerra. HTF € ognnm i3 HaiiBask-
JIUBIIINX KOMIIOHEHTIB GAallITOBUX COHAYHUX €JIEKTPOCTAHILi, AKi BUKOPHUCTOBYIOTBCS JIJIs llepefiadi Ta HaKOINYEHHS TeIlJIOBOI eHepril /st
BupoOHUIITBa etekTpoeneprii. Ile gocmimxkenns 3ocepemskeno Ha HTF, sikuii BHKOPUCTOBYETHCS B GAIITOBUX COHSYHUX EJEKTPOCTAHILISX, 1 SIK
BiH MO’Ke BILTMHYTH Ha edektusHicTb enexrpoctanitii. HTFE, siki 06roBopioioThest B bOMY AOC/IKEHH], 11 TTOBITPs, BOJa/mapa, posIuiaBieHi
comi, pigknii Hatpiii Ta Hagkputnuauii CO,. Cepen orsany HTF y cuctemi COHSUHUX GAINT PE3yJIBTaTH AOC/IIPKEHHS TOKa3yIOTh, 10 MOBITPS
MOJKe JIOCSTaTH HABUINOI TeMIIepaTypH, TOI SIK PIAKUIT HATPIil OCSITAa€ HAWBHIIOI 3arajbHO1 ePEeKTUBHOCTI YCTAHOBKH.

Kmovoei cnoBa: COHsTUHA EHEPTisl, KOHIIEHTPOBAHI COHSYHI YCTAHOBKH, GANITOBA COHAYHA €JIEKTPOCTAHIIIsST, TETIIOHOCIT.
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