Manufacturing technology problems

Scientific and Technical Journal

Namangan Institute of
Engineering and Technology

INDEX (\< COPERNICUS

I N T E R N A T I O N A L

3 ook bfd Crossrefd:) Y




®

nanEE Scientific and Technical Journal of NamIET
%

DETERMINATION OF ENERGY LOSS IN THE MAGNETIC
CORE OF OIL POWER TRANSFORMERS UNDER LONG-
TERM OPERATION CONDITIONS

YUSUPOV DILMUROD

Scientific Secretary of the Institute of Energy Problems,
Academy of Sciences of the Republic of Uzbekistan, Toshkent, Uzbekistan
Phone.: (0597) 480-2807, E-mail.: dilmurod85@list.ru

ABDURAXIMOV DOSTONBEK

Researcher, Fergana State Technical University, Fergana, Uzbekistan
Phone.: (0591) 678-5057, E-mail.: abduraximovdoston2@gmail.com
ORCID: 0000-0002-7124-8340,

*Corresponding author

MUXAMMADJONOV MUHAMMADYUSUF

Senior Lecturer, Fergana State Technical University, Fergana, Uzbekistan
Phone.: (0591) 678-5057, E-mail.: mumuhammadyusuf0013@gmail.com
ORCID: 0000-0001-6252-6460

Abstract: The article analyzes energy losses resulting from long-term operation in magnetic cores of oil power
transformers. In the study, magnetic losses in no-load mode - losses due to hysteresis and eddy currents - are of particular
importance. This work describes the calculation methodology based on existing standards, provides measurement-based
approaches and formulas for calculating time-dependent energy losses. In addition, based on the regression equations depending
on the magnetic induction, it was possible to determine the specific losses of magnetic core materials. The proposed approach is
important for assessing the technical condition of operating transformers, determining the need for major repairs, and choosing a
new transformer.

Keywords: oil power transformer, magnetic core, no-load losses, hysteresis, eddy current, service life, regression method,
energy efficiency, overhaul.

Introduction. Currently, 5-10 percent of the electricity generated in power plants
is lost in the magnetic cores of electrical machines [1]. Losses in transformers and
autotransformers make up to 20 percent of the total loss of electricity transmitted through
electric networks.

The magnetic core, which is one of the main structural elements of transformers,
also has the above situation, i.e., magnetic losses. These losses are called permanent losses
because they do not depend on the load. As a result of long-term operation, a decrease in
magnetic properties is observed in the magnetic core as a result of thermal processes,
asymmetrical voltages and mechanical stresses, and a change in magnetic losses is
observed.

Literature Review. According to GOST 14209-97, three-phase transformers with a
rated power of S, < 2500 kVA are classified as distribution transformers. Depending
on their power rating and nominal voltage, distribution transformers are divided into the
following dimensions [2]:
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Table 1. Dimensions of distribution transformers.

Dimensions Rated power (Snom) kVA Rated voltage (Unom) kV
I 25-100kVA <35
I 160 — 630 KVA <35
11 1000 — 2500 kVA <35

In [3], the following quality indicators are defined for distribution power
transformers [3]:

— specific weight relative to nominal power, kg/ kVA;

— service life Tserypice, years (reliability indicator);

— no-load power losses (NLL) APy, kW;

— load power losses (LL) AP;;, kW;

— no-load current, Iy, percent

One of the requirements set out above is that the no-load power losses of
transformers must be constant and not exceed a specified value. In oil-immersed power
transformers, no-load power losses are observed due to hysteresis phenomena and eddy
currents that occur as a result of magnetization and demagnetization in the magnetic
core.. The following factors contribute to an increase in power losses in idle mode [4]:

v"  deterioration of the varnish insulation between steel sheets and metal corrosion;

v poor mixing;

v" overheating of the magnetic circuit above the norm;

v use of low-quality steel grades;

v mechanical damage to steel sheets during overhaul and repair of the magnetic
circuit.

The service life of power transformers also affects the increase in electricity losses
and their reliability indicators. Long-term transformers are characterized by greater
power losses, which is associated with an increase in operating losses without load [5],
One of the indicators of the technical condition of power transformers is the presence of
capital repairs. According to statistical data on the repair of power transformers, only
25% of 6 and 10 kV power transformers undergo major repairs with the dismantling of
the magnetic core. The results of post-repair tests of power transformers show that for
some power transformers, the power losses measured in the magnetic circuit are two or
more times higher than the nominal values, therefore, the installation of a new power
transformer is often preferable to the option of further operation of the transformer,
which is periodically repaired [6].

Summarizing the data collected on power transformers with a voltage of 6-10 kV,
we can conclude that after overhaul, the magnetic circuits of transformers of various
nominal powers have increased no-load energy losses. In addition, it was found that the
lower the nominal power of power transformers, the greater the difference between the
certified and measured values of power losses in the magnetic core. In most cases,
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damaged transformers are repaired, after which they are put into operation again [7]. No-
load operation after repair increases energy losses.

Periodic monitoring of no-load parameters is especially important for power
transformers that have been in operation for more than 20 years.

Materials and methods. The article used statistical methods, electrical engineering
theory, and regression analysis methods.

Results and discussion. It is known that the total energy losses in a two-winding
power transformer consist of no-load and load losses. The total energy losses can be
determined by expression (1):

AWr, = AWy, + AW, (1)
where, AWy, — total electrical energy losses, kWh; AWy, — transformer no-load
energy losses, kWh; AW;; - load energy losses, kWh [9].

The no-load energy losses of oil-immersed power transformers over time are
assumed to be constant over time T and can be determined by formula (2).

AWni, = APy - T (2)
wher, APy, — active power losses in no-load operation of the transformer, kW; T -
calculated time period (hour).

Load losses of electrical energy in the transformer (AW,,) for the period T are
calculated as follows.

AWy, = APy - T 3)
where, AP,r — active power losses in the transformer under load mode
PF+QF

where, Ry — is the active resistance of the transformer, (Q); Pr — active load in the T
period; Qr — reactive load in period T

Ufom
Ry = APy, - 52 (5)

nom

The active (Pr) and reactive (Qr) loads of transformers during the period T do not
remain constant, but vary in accordance with the actual consumer load schedule, which
can consist of n identical time intervals of time At, each of which corresponds to certain
constant values of (Pr) and (Qr). Based on this, for any interval At we have:

AWNLL = APNLL - At (6)

2 2 2 2
AWy, = =Bl Ay Shomar = SM APy - A = K, APy - At (7.1)
AW, = k2, - AP, - At (7.2)

where, k), — transformer load factor; S,,,,,, —nominal power of the transformer, kVA;
St — full load power of the transformer during time At, kVA.
By appropriately substituting expressions (6) and (7) into expression (1), we can
obtain expression (8):
AWy, = APy, - At + k2, - AP, - At (8)
A mathematical expression (8) is obtained that allows determining the total energy
losses of power transformers over time At.
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As a result of the study of existing methods for calculating no-load losses in power
transformers, it was found that the existing programs for determining energy losses use
reference data, because the passport data for transformers is lost.

The active power losses APy, of the transformer in the no-load operation mode
occur under the influence of various physical and constructive factors. These losses are
formed mainly as a result of the formation of hysteresis and eddy currents in the magnetic
core. According to the current calculation methodology, they are expressed by expression
(9) as follows [10]:

2
AWy, = APypy, Y724 T; (L) )

Unv.nom
where, T; — operating hours in i-mode, hours; U; — operating voltage in i-mode, kV;

Unvnom — nominal high voltage, kV; APy;; — no-load power loss in the transformer
passport, W.

The active power loss APy, of the designed transformer in the no-load operating
mode was determined by (10) [11]:

DctPya

APy, = [kp.rkp.z (pch + pyaGya - 4‘pyaGy + Y kp,uGya) + X pznznz] )

kp.yakp.pkp.sh (10)
Expression (11) was obtained as a result of algebraic replacement of the components
of expression (10) for calculating the power loss of the transformer in no-load operation;

APyyp, = [[kp.rkp.z (pc ’ (Cnclcyst + C(Hcalyayst 1073 —
_kz V)/YStlo_6)) + pya(z(c - 1)Cnyayst + 4’(kz Vyystlo_G)/Z ) - 4'pyaks Vyystlo_6 +

DctPya _
+ PP e e VYt 1070) + B 0,01, - Kpyakppkipsn |

(11)
where, kpr — coefficient of increase in losses under the influence of mechanical forces,
kp=1,05; k,, , — additional losses arising when cutting steel sheets k, , = 1 + 1.02; p., pyq
— specific losses for 1 kg of steel rod and half, depending on the inductions B, and B,,,,
the grade and thickness of the steel; I, - rod active cross-section surface, m? I, - active
cross section surface, m? ¢ — the number of active sturgeons; [, — length of the rod, m; yg,
— density of transformer steel, kg/m? V,,- size of steel of magnetic core angle; k,, —
coefficient taking into account the increase in losses at the corners of the core; k, - filling
coefficient; k,,, - coefficient of increase in loss depending on the shape of the cross-
section of the shaft; k,, — depending on the power of the transformer, the coefficient
taking into account the effect of pressure on losses and no-load operating current. k,, 5 —
coefficient that takes into account the losses caused by re-mixing of the upper part of the
magnetic core when installing coils [11, 12].

322
Vol. 10 Issue 3 www.niet.uz
2025



*e

3, T Scientific and Technical Journal of NamIET
2 28 Bl
= r =0,04012311%% 4 F= (03022
& A T R- 0=9e946 g 2 = e
&1 & -1
1.6 4 x &
12 12
08 o 0.8 ;
04 et 04 R T
0 PO Tt ol E.T ] e BTl
0D 02 04 06 08 1 12 14 1§ 18 2 0 02 04 06 08 1 L2 14 16 138
Graph ot the specific losses of cold-rolled 3404 steel with a thickness  Graph of the specific losses of cold-rolled 3404 steel with a thickness
of 0.35 mm versus magnetic induction of 0.30 mm versus magnetic induction
24 _ 2 28
2 2 ¥ =0.0338e2 16 ’.f ? 14 = (0259623008 -
= 2 = ().09( : o 1_ 1 6g73
= R2=0.9909 ¥ 2 R*=0393) ...0'
2 16
1.2 12 o
0.8 P 08
o WP 04 e i
T T e s
0 * BT 0 5 £
0 02 04 06 08 1 12 13 16 18 2 b 02 04 06 08 1 12 14 16 18 2
Graph of the specific losses of cold-rolled 3405 steel with a Graph of the magnetic induction dependence of the specific losses
thickness of 0.30 mm versus magnetic induction of cold-rolled M4X steel with a thickness of 0,28 mm

Figure 1. Regression analysis of the dependence of the specific losses of transformer
magnetic sheets on magnetic induction

Table 2. Regression equations of dependence of pc, pya and pz specific losses on
magnetic induction for cold-rolled 3404, 3405 and M4X steel grades

Dependence of relative losses of pc and pya on magnetic induction

Steel type Sheet thickness, mm Regression equation Approximation
1 0,35 MM p = 0,0401e221128 R2=10,9946
3404
2 0,30 MM p = 0,0381e220578 R2=0,9938
3 3405 0,30 mm p = 0,0338e224168 R2=0,9909
4 M4X 0,28 MM p = 0,0259¢239658 R2=0,9933

Dependence of specific losses pz on magnetic induction
Single-plate ps = 0,4317In(B) + 0,2319 R2=0,9737
Double-plate ps = 0,4672In(B) - 1,6282 R2=0,9606

The actual expression for calculating the power losses of a transformer during no-
load operation was obtained by algebraically substituting the expressions in (9) (10) and
(11) into (12);

U; 2 -
APyp, = APypin (E) T; = [[kp.rkp.z (pc ' (Cnclcyst + C(Hcalyayst 1073 —
_kz Vyystlo_s)) + pya(z(c - 1)Cnya)/st + 4(kz Vyystlo_G)/Z ) - 4‘pyaks Vy)/st]-o_6 +

ctPya _ U; 2
+ L Zpy kp.ukz Vyystlo 6) + X pznznz] ) kp.yakp.pkp.sh] (U_HV) T (12)
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Applying the regression equations in Table 2 to the expression (12) obtained above
allows us to increase the accuracy of the value of the no-load power losses of
transformers.

Conclusion. In this study, a calculation methodology based on current standards
was developed and formulas for determining energy losses in transformers over time
were proposed based on measurement results. In particular, it was possible to assess the
energy properties of magnetic core materials through regression equations describing the
relationship between magnetic induction and specific power losses.

This approach serves as an important tool for comprehensive analysis of the
technical condition of transformers in operation, substantiating the need for their
overhaul, and selecting new energy-efficient transformers. The results of the study
showed that in some transformers that have undergone overhaul, power losses in the
magnetic core increase, which negatively affects the overall efficiency of the device.
Therefore, special attention should be paid to the properties of magnetic core materials
during consistent monitoring of energy efficiency, maintenance, and modernization
processes.

References
1. Moses AJ. Energy efficient electrical steels: Magnetic performance
prediction and optimization. Scripta Materialia. 2012;(67):560-565.
https://doi.org/10.1016/j.scriptamat.2012.02.027
2. Mexrocyaapcrsennnit - crangapt. I'OCT  14209-97. PykosoacTtBo 110

Harpy3Ke CI/O0BBIX MaCASHBIX TpaHCPOPMATOPOB

3. TOCT 11677-85. Tpancgopmaropsl cuaosple. OOIIMe TeXHUYECKNe YCAOBUS.
Mocksaio IN13a-8o cranagapros, 1990:58

4. Avsop  MIO. Amnaams T1OBpeXAaeMOCTM CHAOBBIX TpaHC(POPMaTOpPOB
HanpspkeHnem 110 kB u Brimte. Daexkrpuyectso. 2010;(2):27-3

5. ®ypcanos M.J. Omnpesesenue u aHaaM3 TOTepb DAEKTPODHEPIUM B
DAEKTPUYECKIX CeTsIX DHEPTOCUCTEM. MuHck: YBUILL npu YII
«beasneprocoepesxenne».2005; 207 c.

6. ITaotHukos C.M.. Onipeaesenne norepb Ha BUXpPeBble TOKM U Ha TUCTEpe3lC B
MarHUTOIIPOBOAAX DAEKTpryecknx mamuH. Vismepureapnas texnmka. 2020;(11):54-58
https://doi.org/10.32446/0368-1025it.2020-11-54-58

7. bazabun, A.A. PazpaboTka MeTOAUKI pacdyeTa IIOTeph DA€KTPOSHEPTUN B
MarHuTOIIPOBOJax AAUTEABHO BDKCIAYATUPYIOMIMXCSA CUAOBBIX TpaHCPOPMaTOpOB
Aucceprarcun Kananaara Texxungeckn Hayk Orel. in Russian 2009:150

8. lImmmopun A.n. Onenka HOTepb XOAOCTOTO XOJa B CEABCKMX CHUAOBBIX

TpaHcpopMaTOpax MpU UX DKCIAyaTtauuu. ApropedepaT agucceprarcuy KaHAMAaTa
TeKXHM4ecky Hayk. Mocksa-2012

9. Mertoauka pacdyeTa 1 0OOCHOBaHI HOPMaTUBOB pacxoja ®AeKTPODHePINM Ha ee
nepegady 1o saexkrpudecknm cetsim: CTIT09110.09.455-11. — Beega. 28.12.2011. — MuHck:
ITIO «beasnepro», 2011: 51 ¢

324
Vol. 10 Issue 3 www.niet.uz
2025


https://doi.org/10.1016/j.scriptamat.2012.02.027
https://doi.org/10.32446/0368-1025it.2020-11-54-58

Scientific and Technical Journal of NamIET |

10. Elektr energetikada nazorat bo‘yicha davlat inspeksiyasi boshlig‘ining
2017-yil 6-mart, 2-son buyrug’i 2-ilovasi “Elektr energiyasini elektr tarmoqlari bo’ylab
uzatish va tagsimlashda texnologik yo’qotishlarning normativlarini hisoblash tartibi
to’g'risidagi yo‘riqgnomasi”. Toshkent 2017

11. Tuxomupos IIM. Pacuer TpancpopmaTopos: Yyed. mmocodue 445 BY30B.
Mocksa;DHeproaromusaar, 1986;528 .

12. Yusupov D. et al. Development of the Algorithm of Additional Cooling
Process for Oil Power Transformers with ONAN Cooling System //ICTEA: International
Conference on Thermal Engineering. —2024. - T. 1. — No. 1.

13. O’'G’Li A. D. R. Ekspluatatsiyadagi moyli kuch transformatorlarining
energiya samaradorligiga ta’sir etuvchi omillar //Eurasian Journal of Academic Research.
—-2024.-T. 4. - No. 75. - C. 1206-1207.

14. D.T. Yusupov, M.Sh.Muxammadjonov, U.T. Berdiev, O.M. Kutbidinov,
D.R. Abdurakhimov Development of the Algorithm of Additional Cooling Process for
Oil Power Transformers with ONAN Cooling System // International Conference on
Thermal  Engineering. - 2024. - Voll, 1 -No 75 - C
https://journals library.torontomu.ca/index.php/ictea/article/view/2241

325
Vol. 10 Issue 3 www.niet.uz
2025


https://journals.library.torontomu.ca/index.php/ictea/article/view/2241

Scientific and Technical Journal of NamIET | ISSN 2181-8622

CONTENTS

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT INDUSTRY

Dustkobilov U.
Circular economy practices in the textile industry: Current status, indicators, 3
and development opportunities

Kuldashov G., Oripov ]J. 10
Forecasting the temperature gradient of cotton revolt
Kuldashov G., Oripov J. 16
Optoelectronic three-wave moisture meter of raw cotton
Umarov A.

26

Research on the optimization of the saw gin’s roll box

Tursunov A., Sharibaev N.

Techniques and devices for mitigating environmental pollution in cotton 36
processing industries

Ganikhanov Kh., Mavlyanov A., Abdusamatov A., Mirzaumidov A.

Effect of the forces on the separation of fiber flow from the saw in an 43
improved lower fiber removal device

Nurulloyeva Kh., Abdusamatov A., Mirzaumidov A.

Experimental determination of the load on the multifaceted columns on the 49
elastic supports of the cotton ginner
Muradov A.

Study of the dynamics of the drive mechanism of moving needles

54

Ismatullayev N., Shamsiyeva M.

59

Development of technology for producing leather from african catfish skins

Rahmatova S.

Theoretical study of the quality indicators of newly structured knitted 65
fabrics based on a mathematical model

Parpieva N., Kayumov J., Parpiyev D., Lastochkin P.

71

Theory of torsional vibrations of grooved cylinders

Komilov Sh., Mamadaliyev N., Jurayeva G.

83

Quality indicators of cotton fiber analyzed

TECHNICAL SCIENCES: AGRICULTURE AND FOOD TECHNOLOGIES

Sobirova M., Mohamed R., Farmonov J., Samadiy M.

Impact of calcium chloride on the cheese yield during swiss cheese 91
manufacturing process

371
Vol. 10, Issue 3 www.niet.uz
2025



Scientific and Technical Journal of NamIET ISSN 2181-8622

Kurayazov Z., Ravshanov S., Kanoatov X.

Analysis of the influence of the whitening process during preparation for

flouring on the quality of bakery flour made from a mixture of wheat and )6
rye grains
Xusanxodjayeva F., Meliboyev M., Ergashev O. 105
Development of technology for complex processing of garlic onions
Meliboyev M.
Development of complex processing technology for the secondary mass of 112
watermelons and zucchini
Nishonov U., Mominov U.
Evaluation of organoleptic properties of soft drinks prepared from plant 118
materials
Khurmamatov A., Yusupova N., Sarsenbayev N., Mallabayev O.
Results of determination of bitumen movement modes at different 124
temperatures
Yusupova N., Sarsenbayev N., Mallabayev O. 130
Results of improving the construction of the plate heat exchange
CHEMICAL SCIENCES

Jumayeva D., Zaripbaev K., Oxunjonov Z., Nomonova Z. 135
Compositional analysis of raw materials in sorbent production
Abdumalikov A., Ummatov O., Mamajonov B., Esonkulova N.,
Ochilov G.

: : 145
Thermal treatment of various samples of low-molecular-weight
polyethylene — a by-product of polyethylene production
Mamajonova M., Salixanova D., Abduraxmonov E., Ismailova M. 153
Energetics of water molecule adsorption on modified bentonite surfaces
Abdurahimov A., Abdullayeva F., Usmonova Z.
Infrared spectroscopic analysis of the purification of sunflower oil from 160
waxy substances using perlite and vermiculite
Eshbaeva U., Gokhan Z., Bahri B.
Theoretical foundations for ensuring the mechanical strength of papers 167
containing collagen hydrolysates
Eshbaeva U.
Research on the printing and technical properties of kraft paper 172
incorporating "cotton cellulose-industrial waste-paculate”
Makhkamova D.
Research on the separation of zinc from metallurgy waste with a mixture of 181
ammonia and ammonium salts
Yuldasheva M., Makhkamova D., Turayev Z 188

372
Vol. 10, Issue 3
2025

www.niet.uz



Scientific and Technical Journal of NamIET | ISSN 2181-8622

Study of interaction of components in the HsBOs—KNOs-H-O system
Juraev M., Siddikov D., Askarova O.

194

Aboveground components of salvia sarawschanica

Davlatova O.

Zeolite-based bimetallic composite catalysts for pyrolysis and gasification: 202
chemical technologies for deep biofuel upgrading and conversion
intensification

Davlatova O.

Use of BaNaY faujasite zeolite-based bimetallic composite catalysts for deep 208
biofuel purification and selective xylene separation

Shamuratova M., Giyasidinov A., Eshmetov I., Nurjanova G.

On the study of physicochemical properties of soils in the regions of the 214
republic

Hoshimov F., Lutpillayeva M.

Optimized chemical synthesis of stable silver nanoparticles using various 220
reducing and stabilizing agents

Sarimsakova N.

Investigation of the adsorption properties of the sorbent obtained in the

process of modification of clinoptilothite in the purification of natural gas 227
from sulfur compounds

Kokharov M., Bakhronov Kh., Sultonov A., Jumaeva D., Jumaboeva Z.,
Gaybullayeva D., Abdumutalova G. 234

Adsorption isotherm of hydrogen sulfide on an activated adsorbent derived
from hybrid paulownia tomentosa wood

Ikramov M., Zakirov B.

Optimization of the aqueous solubility of monoammonium phosphate, 543

potassium nitrate, and magnesium nitrate via thermodynamic analysis and
selective crystallization

Nazhimova N., Seitnazarova O.

Study of the chemical and mineralogical composition of thermal power 249
plant wastes

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL
ENGINEERING

Berdiev U., Hasanov F., Avazov B., Ostanayev., Viktor M.

Study of the nature and prospects of practical application of the 256
magnetocaloric effect in energy-efficient cooling systems

373
Vol. 10, Issue 3 www.niet.uz
2025



Scientific and Technical Journal of NamIET ISSN 2181-8622

Sodikov T.

: : : 263
Research of mechanical part of solar photovoltaic power station
Otamirzayev D.
Calculation of absorption coefficient of organic dye N719 for dye-sensitive 270
solar cell (DSSC)
Abduvakhidov M.
Study on determining the bending and torsional stiffness of packaged 276
working bodies
Abduvakhidov M.
The study torsion fluctuations packet worker organ with provision for 280
influences of the correlation longitudal acerbity their element
Shodmonov J.
Energy-integrated smart textiles: international trends and prospects for 285
uzbekistan’s research ecosystem
Djurayev Sh.
Integrated genetic-differential evolution approach for simultaneous 292
pressure-drop reduction and efficiency enhancement in multi-cyclone dust
collectors
Mamaxanova Z.
Technological principles for creating a suit that ensures high reliability and 297
safety in aquatic environments
Pirnazarov U.
Theoretic observation of the cotton movement in the operating camera of the 306
new separator
Pirnazarov U.
Investigation of the interaction between the moving separator screen surface 315
and the cotton mass
Yusupov D., Abduraximov D., Muxammadjonov M.
Determination of energy loss in the magnetic core of oil power transformers 319

under long-term operation conditions

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION

Abdullayev X. 326
Transition function of second-order element
ECONOMICAL SCIENCES
Isroilov R.
331

Criteria, indicators and laws of small business development

374
Vol. 10, Issue 3
2025

www.niet.uz



Scientific and Technical Journal of NamIET ISSN 2181-8622

Isroilov R.

Concept of assessment of the economic development potential of small 340
business and its evaluation

Bustonov M.

Econometric analysis of the activities of multi-sectoral farms

348

Bustonov M.

Global digitalization: paths and problems

Kadirova Kh.

Prospects for development and improvement of the mechanism of 366

356

functioning of the stock market

375
Vol. 10, Issue 3 www.niet.uz
2025



