
Integrated methods for assessing and mitigating corona-

induced active power losses in 110–220 kV overhead 

transmission lines operating under desert climate conditions  

Akram Tovbaev 1,a), Kuldoshev Asliddin2, Nishanov Ulug'bek2, Kabira Kurbanova3
 

1 Navoi State University of Mining and Technologies, Navoiy, Uzbekistan 
2 Samarkand State of architecture and Construction University, Samarkand, Uzbekistan 
3Tashkent state technical university named after Islam Karimov, Tashkent, Uzbekistan 

a) Corresponding author: tovboyev70@mail.ru   

Abstract. The article corona losses are evaluated based on the power dissipated per unit length of the transmission line 

and on the duration of various weather conditions within the assessment period. For the purpose of corona-loss 

calculations, fair-weather conditions are defined as periods with relative humidity below 100% and without ice accretion 

on the conductors. In contrast, wet-weather conditions correspond to rainfall, wet snow, or fog. When long-term weather-

duration statistics for the calculation interval are unavailable, corona losses are estimated according to the climatic 

characteristics of the region in which the transmission line is located. Corona power losses exhibit an extremely wide 

range of variability typically spanning two orders of magnitude and their fluctuations over time can be very rapid. As a 

result, periodic measurements conducted on test sections of the line do not provide sufficiently reliable values of average 

or maximum corona losses. To fully characterize corona-loss behavior, continuous long-term data on meteorological 

parameters and corona discharge energy over an entire solar activity cycle (approximately 10–12 years) are required, 

since the recurrence of many atmospheric phenomena follows this solar-cycle periodicity. 

INTRODUCTION 

Corona losses refer to the energy dissipated during electric power transmission as a consequence of corona 

discharge formation along the conductors. A corona discharge represents a specific type of self-sustained gaseous 

discharge that develops in regions of highly non-uniform electric fields. A distinctive feature of corona is that 

ionization processes generated by free electrons do not extend along the entire medium but occur primarily in the 

vicinity of the electrode-for instance, around an overhead line conductor. This region is characterized by electric 

field intensities significantly higher than the average field values in the surrounding space. When the local electric 

field approaches its critical strength, a luminous envelope-commonly observed as bluish glow-forms around the 

electrode, giving rise to the phenomenon known as corona. The energy losses arising during corona discharge result 

from collisions between ions and air molecules within the electric field surrounding the conductor, which in turn 

causes localized heating of the air. To analyze the characteristics of corona discharge experimentally, measurements 

were conducted on specially designed test spans equipped with conductors whose cross-sectional parameters, 

configurations, and spatial arrangements closely replicate those found in practical transmission systems. Along the 

length of an overhead transmission line, the electric field and voltage distribution are not perfectly uniform. In 

addition, minor surface irregularities or roughness on the conductor may be present. These factors because the 

electric field intensity to increase locally at certain points on the conductor surface, leading to the early initiation of 

corona discharge not over the entire conductor, but only within limited, highly stressed regions. This phenomenon is 

referred to as local corona or partial corona discharge. When corona discharge develops uniformly along the entire 

conductor surface and results in measurable energy dissipation over the full conductor length, the phenomenon is 

classified as general corona. Considering that, within the Russian climatic zone, approximately 6000 hours out of the 

average 8760 hours per year fall under fair-weather conditions, the diameters of conductors used in overhead 
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transmission lines are selected such that general corona does not occur under typical fair-weather operating 

conditions [1-5]. 

 

TABLE 1. The calculated average annual corona power dissipation 
Voltage Un, 

kV 

Number of 

conductors 

per phase 

Cross-section of 

AC conductor 

Conductor 

radius, mm 

Losses, W/m Ratio P2/P1 

P1 P2 

750 5 240/56 11.2 13 25 1.9 

500 3 330/43 15.3 9 11.6 1.3 

330 2 300/39 13.7 3.8 4 1.05 

220 1 300/39 12 1.6 2.9 1.25 

110 1 240/16 10 1 2 1 

             
For 500-kV and 220-kV overhead transmission lines, the durations of increased corona power losses were 

recorded as approximately 3.3 hours and 2.5 hours, respectively. Figure 1 presents the corresponding histograms of 

corona losses, based on which the specific (normalized) values of electrical energy losses due to corona discharge 

were determined [6-8].  
 

      
FIGURE 1. Histogram of corona power losses for 500 kV and 220 kV overhead transmission lines 

EXPERIMENTAL RESEARCH 

In order to overcome the lack of sensitivity in measuring corona losses under conditions where the relative 

humidity of air exceeds 90%, it is necessary to install meteorological stations at all substations operating at 330 kV 

and above. At the present stage, however, this shortcoming in the system can be partially compensated by applying 

correction factors to corona-loss measurements obtained under fair-weather conditions. These factors take into 

account the ratio between the average annual duration of periods with high humidity and that of fair-weather 

periods. Such an approach makes it possible to determine, in real time, the individual components of total energy 

losses-namely, load losses, corona losses, and leakage losses along insulation. This, in turn, enables optimization of 

power-system operating modes, reduction of overall losses in the network, and a significant improvement in the 

efficiency of electric energy use [9-12]. The temperature of an overhead line conductor is influenced by multiple 

factors, primarily the magnitude of the current flowing through it, the ambient air temperature, wind speed, and the 

level of solar radiation. According to monitoring results of the transmission network, the average annual loading of 

the lines does not exceed 30% of their thermal capacity. Under loading conditions of 30% or less, the influence of 

current magnitude and wind speed on conductor temperature-and consequently on its electrical resistance-is 

sufficiently small that it may be reasonably neglected without introducing significant error into calculations. 
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FIGURE 2. Corona power loss supply frequency for different excitation modes. 

RESEARCH RESULTS 

 The instrumental error associated with determining conductor losses is relatively small: at a maximum 

absolute deviation of 1151 kW, it amounts to approximately 4% of the measured conductor-loss value. When 

compared to the natural transmission capacity of the overhead line (855,000 kW), this error corresponds to only 

about 0.13%, indicating that its influence on the overall assessment of power losses is negligible. 

 

         
FIGURE 3. Relationship between corona losses and active power in high-voltage transmission lines. 

 

For the transmission line under consideration, the corona losses in fair-weather conditions amount to 1200 

kW. As shown in Figure 3, the maximum absolute instrumental error in determining corona losses reaches 229 kW, 

which corresponds to about 19% of the corona power loss measured under fair-weather conditions. In such 

conditions, corona losses are calculated based on the measured voltage and the computed capacitive charging 

current. Given that the uncertainties associated with determining these parameters are relatively large, and also 

considering that fair-weather corona losses are approximately two orders of magnitude smaller than the maximum 

possible corona-loss values, it can be concluded that an error margin of 19% in the computation of corona losses is 

fully  acceptable for engineering assessments [13-15]. 
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TABLE 2. Key performance indicators of corona losses and power flow parameters. 
Parameteres Value 

Duration of increased corona losses, hours 2,33 

Average voltage at the end of  U2, kV 507,13 

Average active power flow at the end of  P2, MW 60 

Average reactive power flow at the end of  Q2, MVAR 195 

Average corona losses, MW 10,61 

Average loan losses Pn2, MW 1,24 

Total line losses Ptot, MW 13,5 

Optimal voltage at the end of the line U2opt, kV 327,27 

Total losses at optimal voltage Ptotopt, MW 4,16 

Potential reduction effect of total losses, MW 7,69 

 

In the previous section, the operating mode of an individual transmission line was considered. However, when 

analyzing the power system as a whole, it is necessary to account for the losses occurring across all lines within the 

specified region [29-58]. Therefore, when determining the optimal voltage levels at system nodes, both corona 

losses and load losses for all transmission lines in the examined energy area must be included in the calculations. 

 

      
FIGURE 4. Corona loss and voltage  

 

Analysis of the measurement results demonstrates that it is possible to distinguish and evaluate, in real time, 

all major components of power losses in overhead transmission lines-namely, load-related active power losses, 

corona discharge losses, and leakage losses along insulation. This capability provides a solid basis for optimizing the 

operating modes of transmission lines, reducing total losses, and significantly increasing the overall energy 

efficiency of industrial and power-system processes [16-28]. The findings further indicate that, in power-system 

voltage optimization studies, neglecting corona-related losses leads to inaccurate assessments and suboptimal 

decision-making. Therefore, corona power losses must be treated as one of the essential parameters when 

determining the optimal voltage levels across the energy system. Preliminary analytical and computational 

investigations reveal that corona losses play a crucial role when optimizing the operating mode of a single overhead 

line through voltage regulation. 
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FIGURE 5. Wind speed effects on corona 

 

Under adverse weather conditions (humid, polluted, snow-covered), corona losses increase sharply. 

Consequently, the optimal voltage becomes significantly lower than the nominal voltage, usually within a range of 

0.5-0.85. This behavior is primarily explained by the reduction of the critical electric field strength due to high 

humidity and surface contamination, which greatly intensifies corona discharge activity and associated energy 

losses. 

 

 
FIGURE 6. Corona loss over daily cycle 

 

Additionally, it should be emphasized that, in both operating scenarios, accurate determination of the optimal 

voltage requires dynamic consideration of corona-related parameters along with load losses. For extra-high voltage  

transmission lines, the contribution of corona losses may reach 20–40% of the total losses, making it technically 

unacceptable to disregard them in optimization and operational studies. 
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FIGURE 7. Efficiency of mitigation techniques 

 

Analysis of the computational errors associated with determining corona losses using the algorithms of the 

long-distance integrated calculation software package demonstrated that applying more accurate formulas-

specifically those that account for the wave properties of overhead transmission lines-provides a significantly 

improved estimation of load losses in long conductors. 

 

 
FIGURE 8.  Altitude and corona loss 

 

Under fair-weather conditions, for transmission lines exceeding 250 km in length, the influence of voltage 

variations along the line on corona power losses becomes substantial. To properly account for this effect, a 

correction factor dependent on both active and reactive power was introduced into the algorithm of the Long-

Distance Integrated Calculation Program. Within this software environment, corona-loss data obtained from real 

operational measurements were analyzed. These results were compared with two existing long-distance high-voltage 

transmission lines and correlated with meteorological observations from weather stations located near the line 

routes. This comparative assessment confirmed that increased corona losses are strongly associated with adverse 

meteorological conditions. 
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CONCLUSIONS 

The conducted analysis demonstrates that real-time measurements make it possible to isolate and quantify all 

principal components of power losses in high-voltage overhead transmission lines—namely, load-related active 

power losses, corona discharge losses, and insulation leakage losses. The ability to decompose these loss 

components provides a strong analytical foundation for optimizing transmission-line operating modes, reducing total 

losses, and significantly improving the overall energy efficiency of the power system. The study confirms that 

corona-related losses must be explicitly included when determining optimal voltage levels across the network. 

Neglecting corona effects leads to substantial inaccuracies in loss evaluation and may result in suboptimal voltage-

control decisions. In contrast, incorporating corona-loss behavior into voltage-optimization algorithms allows a 

more realistic representation of line performance under varying atmospheric and loading conditions. Computational 

investigations further reveal that the influence of corona losses becomes particularly important for long-distance 

transmission lines. Under favorable weather conditions, the optimal operating voltage tends to exceed the nominal 

value by approximately 20–25%, primarily due to the relatively low magnitude of corona losses. During adverse 

weather—characterized by elevated humidity, surface contamination, or snow—the opposite tendency is observed: 

corona losses increase sharply, and the optimal voltage decreases to nearly 50–85% of the nominal level. This 

behavior is directly linked to the reduction of the critical electric-field strength that triggers intensified corona 

discharge activity. For transmission lines exceeding 250 km, voltage variation along the line has a measurable 

impact on corona losses. To account for this effect, the long-distance integrated calculation algorithm was 

supplemented with a correction factor dependent on both active and reactive power flows. This enhancement 

enables more accurate modeling of corona phenomena and improves agreement between computational and field-

measured results. A comparative assessment of experimental data from two operating high-voltage lines, combined 

with observations from nearby meteorological stations, shows a clear correlation between increased corona losses 

and deteriorating weather conditions. This finding highlights the necessity of continuous monitoring and adaptive 

control strategies, particularly for extra-high-voltage and long transmission corridors. Overall, the results validate 

the practical effectiveness of the proposed analytical methods and optimization procedures. Considering corona 

losses as an integral part of transmission-line performance modeling enhances operational reliability, reduces energy 

losses, and contributes to more efficient and sustainable functioning of the power system. 

REFERENCES 

1.   A. Tovboyev, I. Togayev, I. Uzoqov, and G. Nodirov, “Use of reactive power sources in improving the quality 

of electricity,” E3S Web of Conferences 417, 03001 (2023). https://doi.org/10.1051/e3sconf/202341703001 

2.   I. Togayev, A. Tovbaev, and G. Nodirov, “Assessment of the quality of electricity by applying reactive power 

sources,” E3S Web of Conferences 525, 03004 (2024). https://doi.org/10.1051/e3sconf/202452503004 

3.   G. Boynazarov, A. Tovbaev, and U. Usarov, “Methodology of experimental research of voltage quality in 

electrical circuit,” E3S Web of Conferences 548, 03009 (2024). https://doi.org/10.1051/e3sconf/202454803009 

4.   O. Jumaev, M. Ismoilov, D. Rahmatov, and A. Qalandarov, “Enhancing abrasion resistance testing for linoleum 

and rubber products: A proposal for improved device operation,” E3S Web of Conferences 525, 05012 (2024). 

https://doi.org/10.1051/e3sconf/202452505012 

5.   S. Amirov and A. Ataullayev, “Sine-cosine rotating transformers in zenith angle converters,” E3S Web of 

Conferences 525, 03010 (2024). https://doi.org/10.1051/e3sconf/202452503010 

6.   S. F. Amirov, N. O. Ataullayev, A. O. Ataullayev, B. Q. Muxammadov, and A. U. Majidov, “Methods for 

reducing the temperature components of magnetomodulation DC convertors errors,” E3S Web of Conferences 417, 

03011 (2023). https://doi.org/10.1051/e3sconf/202341703011 

7.   F. Raximov, A. Taslimov, A. Majidov, and A. Norqulov, “Optimization of losses by switching to higher 

voltage in distribution networks,” E3S Web of Conferences 525, 03009 (2024). 

https://doi.org/10.1051/e3sconf/202452503009 

8.   J. Boboqulov and B. Narzullayev, “Development of a model for diagnosing rotor conditions in the parallel 

connection of synchronous generators with the network,” E3S Web of Conferences 525, 06001 (2024). 

https://doi.org/10.1051/e3sconf/202452506001 

9.   B. S. Narzullayev and M. A. Eshmirzaev, “Causes of the appearance of current waves in high voltage electric 

arc furnaces, and methods of their reduction,” E3S Web of Conferences 417, 03003 (2023). 

https://doi.org/10.1051/e3sconf/202341703003 

https://doi.org/10.1051/e3sconf/202341703001
https://doi.org/10.1051/e3sconf/202452503004
https://doi.org/10.1051/e3sconf/202454803009
https://doi.org/10.1051/e3sconf/202452505012
https://doi.org/10.1051/e3sconf/202452503010
https://doi.org/10.1051/e3sconf/202341703011
https://doi.org/10.1051/e3sconf/202452503009
https://doi.org/10.1051/e3sconf/202452506001
https://doi.org/10.1051/e3sconf/202341703003


10.   A. Tovbaev, I. Togaev, U. Usarov, and G. Nodirov, “Reactive power compensation helps maintain a stable 

voltage profile across the network,” AIP Conference Proceedings 3331, 060014 (2025). 

https://doi.org/10.1063/5.0307209 

11.   A. Norqulov and F. Raximov, “Methods for evaluating financial and economic effectiveness of investment 

projects in the energy sector with time factor considerations,” AIP Conference Proceedings 3331, 030070 (2025). 

https://doi.org/10.1063/5.0306104 

12.   S. Abdullaev, Z. Eshmurodov, and I. Togaev, “A systematic analysis of the gradual increase in quality 

indicators of electricity using reactive power sources involves several steps,” AIP Conference Proceedings 3331, 

040051 (2025). https://doi.org/10.1063/5.0306786 

13.   B. Narzullayev and J. Boboqulov, “Improving reliability based on diagnostics of the technical condition of 

electric motor stator gutters,” AIP Conference Proceedings 3331, 030032 (2025). https://doi.org/10.1063/5.0305735 

14.   A. Taslimov, F. Raximov, F. Rakhimov, and I. Bakhadirov, “Optimal parameters and selection criteria for 

neutral grounding resistors in 20 kV electrical networks,” AIP Conference Proceedings 3331, 030048 (2025). 

https://doi.org/10.1063/5.0306108 

15.   I. Togaev, A. Tovbaev, and G. Nodirov, “Systematic analysis of reactive power compensation in electric 

networks is essential for improving electricity quality, enhancing system stability, and reducing operational costs,” 

AIP Conference Proceedings 3331, 030099 (2025). https://doi.org/10.1063/5.0305740 

16.   A. Taslimov, F. Rakhimov, F. Raximov, and V. Mo’minov, “Analysis of the results of sampling the surfaces of 

sections of rural electric networks,” AIP Conference Proceedings 3331, 030041 (2025). 

https://doi.org/10.1063/5.0305783 

17.   N. Niyozov, A. Akhmedov, S. Djurayev, B. Tukhtamishev, and A. Norqulov, “Development of a method for 

forecasting the specific consumption indicator of electric energy,” AIP Conference Proceedings 3331, 080008 

(2025). https://doi.org/10.1063/5.0305729 

18.   B. Ramazonov, S. Sayfiev, and K. Muradov, “Mathematical modeling and research of high capacity lead-acid 

stabilized accumulator battery,” AIP Conference Proceedings 3268, 020043 (2025). 

https://doi.org/10.1063/5.0257860 

19.   K. Murodov, A. Karshibayev, and S. Abdullayev, “Analysis of the process of balanced charging of the battery 

group with high capacity,” E3S Web of Conferences 548, 03012 (2024). 

https://doi.org/10.1051/e3sconf/202454803012 

20.   M. Xolmurodov, S. Hakimov, and U. Oripova, “Improving energy efficiency in public buildings: Modern 

technologies and methods,” AIP Conference Proceedings 3331, 040060 (2025). https://doi.org/10.1063/5.0306935 

21.   B. R. Toshov, A. A. Khamzaev, and Sh. R. Namozova, “Development of a circuit for automatic control of an 

electric ball mill drive,” AIP Conference Proceedings 2552, 040017 (2023). 

22.   O. Toirov, N. Pirmatov, A. Khalbutaeva, D. Jumaeva, and A. Khamzaev, “Method of calculation of the 

magnetic induction of the stator winding of a spiritual synchronous motor,” E3S Web of Conferences 401, 04033 

(2023). (DOI ko‘rsatilmagan) 

23.   A. S. Zhuraev, S. A. Turdiyev, S. T. Jurayev, and S. S. Q. Salimova, “Characteristics of packing gland seals in 

hydraulic systems of quarry excavators and results of comparative analysis of experimental tests,” Vibroengineering 

Procedia 54, 252–257 (2024). https://doi.org/10.21595/vp.2024.24051 

24.   A. Zhuraev and S. Turdiyev, “Analyses and studies of working fluid flow in the hydraulic system of hydraulic 

excavators at the Auminzo-Amantaytau open pit mine,” AIP Conference Proceedings 3331, 030067 (2025). 

https://doi.org/10.1063/5.0305703 

25.   I. T. Mislibaev, A. M. Makhmudov, and Sh. A. Makhmudov, “Theoretical generalisation of functioning modes 

and modelling of operational indicators of excavators,” Mining Information-Analytical Bulletin 1, 102–110 (2021). 

https://doi.org/10.25018/0236-1493-2021-1-0-102-110 

26.   Sh. Makhmudov, A. Makhmudov, L. Khudojberdiev, and I. Rakhmonov, “Criteria for assessing the 

performance of mining and transport equipment of mining enterprises,” Proc. SPIE 12986, 129860P (2024). 

https://doi.org/10.1117/12.3017722 

27.   L. N. Ataqulov, Sh. B. Haydarov, and N. O. Polvonov, “Impact forces on side and middle rollers,” Proc. SPIE 

12986, 129860Q (2024). https://doi.org/10.1117/12.3017724 

28.   L. N. Atakulov, S. K. Kakharov, and S. B. Khaidarov, “Selection of optimal jointing method for rubber 

conveyor belts,” Gornyi Zhurnal 9, 97–100 (2018). https://doi.org/10.17580/gzh.2018.09.16 

29. Melikuziev M.V., Fayzrakhmanova Z., Akhmedov A., Kasimova G. Development of an Educational Simulator's 

Working Logic for the Course 'Fundamentals of Power Supply'. AIP Conference Proceedings 3152, 050025 (2024). 

https://doi.org/10.1063/5.0218875  

https://doi.org/10.1063/5.0307209
https://doi.org/10.1063/5.0306104
https://doi.org/10.1063/5.0306786
https://doi.org/10.1063/5.0305735
https://doi.org/10.1063/5.0306108
https://doi.org/10.1063/5.0305740
https://doi.org/10.1063/5.0305783
https://doi.org/10.1063/5.0305729
https://doi.org/10.1063/5.0257860
https://doi.org/10.1051/e3sconf/202454803012
https://doi.org/10.1063/5.0306935
https://doi.org/10.21595/vp.2024.24051
https://doi.org/10.1063/5.0305703
https://doi.org/10.17580/gzh.2018.09.16


30. Melikuziev M.V., Nematov L.A., Novikov A.N., Baymuratov K.K. Technical and economic analysis of 

parameters of city distribution electric network up to 1000 V. E3S Web of Conferences 289, 07016 (2021) Energy 

Systems Research. https://doi.org/10.1051/e3sconf/202128907016  

31. L.Jing, J.Guo, T.Feng, L.Han, Z.Zhou and M.Melikuziev, "Research on Energy Optimization Scheduling 

Methods for Systems with Multiple Microgrids in Urban Areas," 2024 IEEE 4th International Conference on Digital 

Twins and Parallel Intelligence (DTPI), Wuhan, China, 2024, pp. 706-711, 

https://ieeexplore.ieee.org/abstract/document/10778839 

32. Shukhrat Umarov, Murot Tulyaganov. Peculiarities of simulation of steady modes of valve converters with 

periodic power circuit structure. III International Scientific and Technical Conference “Actual Issues of Power 

Supply Systems” (ICAIPSS2023). AIP Conf. Proc. 3152, 050004-1–050004-7; https://doi.org/10.1063/5.0218869 

33. Murot Tulyaganov, Shukhrat Umarov. Improving the energy and operational efficiency of an asynchronous 

electric drive. III International Scientific and Technical Conference “Actual Issues of Power Supply Systems” 

(ICAIPSS2023); https://doi.org/10.1063/5.0218876 

34. Shukhrat Umarov, Khushnud Sapaev, Islambek Abdullabekov. The Implicit Formulas of Numerical Integration 

Digital Models of Nonlinear Transformers. AIP Conf. Proc. 3331, 030105 (2025); 

https://doi.org/10.1063/5.0305793 

35. Shukhrat Umarov, Murat Tulyaganov, Saidamir Oripov, Ubaydulla Boqijonov. Using a modified laplace 

transform to simulate valve converters with periodic topology. AIP Conf. Proc. 3331, 030104 (2025); 

https://doi.org/10.1063/5.0305792 

36. Murat Tulyaganov, Shukhrat Umarov, Islambek Abdullabekov, Shakhnoza Sobirova. Optimization of modes of 

an asynchronous electric drive. AIP Conf. Proc. 3331, 030084 (2025); https://doi.org/10.1063/5.0305786 

37. Islombek Abdullabekov, Murakam Mirsaidov, Shukhrat Umarov, Murot Tulyaganov, Saidamirkhon Oripov. 

Optimizing energy efficiency in water pumping stations: A case study of the Chilonzor water distribution facility; 

AIP Conf. Proc. 3331, 030107 (2025); https://doi.org/10.1063/5.0305780 

38. Kobilov, N., Khamidov, B., Rakhmatov, K., Abdukarimov, M., Daminov, O., Shukurov, A., Kodirov, S., 

Omonov, S. Investigation and study of oil sludge of oil refinery company in Uzbekistan. AIP Conference 

Proceedings, 3304, 040076, (2025), https://doi.org/10.1063/5.0269039  

39. Kobilov, N., Khamidov, B., Rakhmatov, K., Daminov, O., Ganieva, S., Shukurov, A., Kodirov, S., Omonov, S. 

Development of effective chemicals for drilling fluid based on local and raw materials of Uzbekistan. AIP 

Conference Proceedings, 3304, 040077, (2025), https://doi.org/10.1063/5.0269403  

40. Umerov, F., Daminov, O., Khakimov, J., Yangibaev, A., Asanov, S. Validation of performance indicators and 

theoretical aspects of the use of compressed natural gas (CNG) equipment as a main energy supply source on 

turbocharged internal combustion engines vehicles. AIP Conference Proceedings, 3152, 030017, (2024), 

https://doi.org/10.1063/5.0219381  

41. Matmurodov, F.M., Daminov, O.O., Sobirov, B.Sh., Abdurakxmanova, M.M., Atakhanov, F.U.M. Dynamic 

simulation of force loading of drives of mobile power facilities with variable external resistance. E3s Web of 

Conferences, 486, 03001, (2024), https://doi.org/10.1051/e3sconf/202448603001  

42. Musabekov, Z., Daminov, O., Ismatov, A. Structural solutions of the supercharged engine in the output and input 

system. E3s Web of Conferences, 419, 01015, (2023), https://doi.org/10.1051/e3sconf/202341901015  

43. Musabekov, Z., Ergashev, B., Daminov, O., Khushnaev O., Kurbanov, A., Kukharonok, G. Efficiency and 

environmental indicators of diesel engine operation when using water injection. IOP Conference Series Earth and 

Environmental Science, 1142, 012024, (2023), https://doi.org/10.1088/1755-1315/1142/1/012024  

44. Tulaev, B.R., Musabekov, Z.E., Daminov, O.O., Khakimov, J.O. Application of Supercharged to Internal 

Combustion Engines and Increase Efficiency in Achieving High Environmental Standards. AIP Conference 

Proceedings, 2432, 030012, (2022), https://doi.org/ 10.1063/5.0090304 

45. Matmurodov, F., Yunusov, B., Khakimov, J., Daminov, O., Gapurov, B. Mathematical Modeling and Numerical 

Determination of Kinetic and Power Parameters of Loaded Power Mechanisms of a Combined Machine. AIP 

Conference Proceedings, 2432, 040013, (2022), https://doi.org/ 10.1063/5.0090304  

46. Ma’ruf, K., Tursoat, A., Dilnavoz, K., Bekmurodjon, R., Ra'no, A., Saida, T., ... & Toshbekov, B. (2025). ZnO 

Nanoparticles Incorporated on Multi-Walled Carbon Nanotubes as A Robust Heterogeneous Nano-catalyst for 

Biodiesel Production from Oil. Journal of Nanostructures, 15(3), 1050-1060. 

47. Safarov J., Khujakulov A., Sultanova Sh., Khujakulov U., Sunil Verma. Research on energy efficient kinetics of 

drying raw material. // E3S Web of Conferences: Rudenko International Conference “Methodological problems in 

reliability study of large energy systems” (RSES 2020). Vol. 216, 2020. P.1-5.  

doi.org/10.1051/e3sconf/202021601093 

https://doi.org/10.1063/5.0218869
https://doi.org/10.1063/5.0218876
https://doi.org/10.1063/5.0305793
https://doi.org/10.1063/5.0305792
https://doi.org/10.1063/5.0305786
https://doi.org/10.1063/5.0305780
https://www.scopus.com/pages/publications/105013282668?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/pages/publications/105013341188?origin=resultslist
https://www.scopus.com/pages/publications/105013341188?origin=resultslist
https://www.scopus.com/pages/publications/85198130684?origin=resultslist
https://www.scopus.com/pages/publications/85198130684?origin=resultslist
https://www.scopus.com/pages/publications/85198130684?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/pages/publications/85186989203?origin=resultslist
https://www.scopus.com/pages/publications/85186989203?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/pages/publications/85171540600?origin=resultslist
https://www.scopus.com/pages/publications/85171540600?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://doi.org/10.1051/e3sconf/202341901015
https://www.scopus.com/pages/publications/85151264661?origin=resultslist
https://www.scopus.com/pages/publications/85151264661?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://doi.org/10.1088/1755-1315/1142/1/012024
https://www.scopus.com/pages/publications/85133010767?origin=resultslist
https://www.scopus.com/pages/publications/85133010767?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/pages/publications/85132994140?origin=resultslist
https://www.scopus.com/pages/publications/85132994140?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57215216885
https://www.scopus.com/authid/detail.uri?authorId=57215216885


48. Safarov J., Sultanova Sh., Dadayev G.T., Zulponov Sh.U. Influence of the structure of coolant flows on the 

temperature profile by phases in a water heating dryer. // IOP Conf. Series: Materials Science and Engineering. 

Dynamics of Technical Systems (DTS 2020). Vol.1029, 2021. №012019. P.1-11. doi:10.1088/1757-

899X/1029/1/012019 

49. Sultanova Sh.A., Artikov A.A., Masharipova Z.A., Abhijit Tarawade, Safarov J.E. Results of experiments 

conducted in a helio water heating convective drying plant. // International conference AEGIS-2021 «Agricultural 

Engineering and Green Infrastructure Solutions».  IOP Conf. Series: Earth and Environmental Science 868 (2021) 

012045. P.1-6. doi:10.1088/1755-1315/868/1/012045 

50. Sultanova Sh., Safarov J., Usenov A., Samandarov D., Azimov T. Ultrasonic extraction and determination of 

flavonoids. XVII International scientific-technical conference “Dynamics of technical systems” (DTS-2021). AIP 

Conference Proceedings 2507, 050005. 2023. P.1-5. doi.org/10.1063/5.0110524 

51. Saparov Dj.E., Sultonova S.A., Guven E.С., Samandarov D.I., Rakhimov A.M. Theoretical study of 

characteristics and mathematical model of convective drying of foods. // RSES 2023. E3S Web of Conferences 461, 

01057 (2023). P.1-5. https://doi.org/10.1051/e3sconf/202346101057 

52. Safarov J.E., Sultanova Sh.A., Dadayev G.T., Samandarov D.I. Method for drying fruits of rose hips. // 

International Journal of Innovative Technology and Exploring Engineering (Scopus). Volume-9, Issue-1, November, 

2019. Р.3765-3768. doi: 10.35940/ijitee.A4716.119119 

53. Safarov J.E., Sultanova Sh.A., Dadayev G.T., Samandarov D.I. Method for the primary processing of silkworm 

cocoons (Bombyx mori). // International Journal of Innovative Technology and Exploring Engineering (Scopus). 

Volume-9, Issue-1, November, 2019. Р.4562-4565. DOI: 10.35940/ijitee.A5089.119119 

54. Sultanova Sh., Safarov J., Usenov A., Raxmanova T. Definitions of useful energy and temperature at the outlet 

of solar collectors. // E3S Web of Conferences: Rudenko International Conference “Methodological problems in 

reliability study of large energy systems” (RSES 2020). Vol. 216, 2020. P.1-5.  

doi.org/10.1051/e3sconf/202021601094 

55. Usenov A.B., Sultanova Sh.A., Safarov J.E., Azimov A.T. Experimental-statistic modelling of temperature 

dependence of solubility in the extraction of ocimum basilicum plants. // International conference AEGIS-2021 

«Agricultural Engineering and Green Infrastructure Solutions». IOP Conf. Series: Earth and Environmental Science 

868 (2021) 012047. P.1-5. doi:10.1088/1755-1315/868/1/012047 

56. 1Sultanova Sh.A., Safarov J.E., Usenov A.B., Muminova D. Analysis of the design of ultrasonic electronic 

generators. // Journal of Physics: Conference Series. International Conference "High-tech and Innovations in 

Research and Manufacturing" (HIRM 2021). 2176 (2022) 012007. doi:10.1088/1742-6596/2176/1/012007 

57. Zulpanov Sh.U., Samandarov D.I., Dadayev G.T., Sultonova S.A., Safarov J.E. Research of the influence of 

mulberry silkworm cocoon structure on drying kinetics. // IOP Conf. Series: Earth and Environmental Science 

(AEGIS-2022). 1076 (2022) 012059. Р.1-6. doi:10.1088/1755-1315/1076/1/012059 

58. Tarawade A., Samandarov D.I., Azimov T.Dj., Sultanova Sh.A., Safarov J.E. Theoretical and experimental study 

of the drying process of mulberry fruits by infrared radiation. // IOP Conf. Series: Earth and Environmental Science 

(ETESD). 1112 (2022) 012098. P.1-9. doi:10.1088/1755-1315/1112/1/012098 


