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EXPERIMENTAL ESTABLISHMENT OF THE PHYSICAL MECHANISM OF 

THE DRYING PROCESS 

Ibragimov Salim Safarovich 

Lecturer at Bukhara State University. salim.ibragimov.89@mail.ru 

Fuzailov Farhad Ashrapovich 

Mastet of Bukhara state university 

Annotation: In solar dryers (combined systems), a method of convective-conductive 

drying is provided. With this method of drying, thermal energy is transferred to the grain from 

heating the web of belt conveyors and with the passage of sunlight through the transparent walls 

of the additional drying chamber, as a result of which the air in the chamber is heated and the 

grains are heated by convection. 

Keywords: solar dryers, convective, technological, thermal, solar, dryers, energy. 

In many countries of the world, including the Republic of Uzbekistan, there are whole state 

programs of alternative sources of energy production. 

Renewable energy sources, especially solar energy, make it possible to replace energy fuel 

in thermal technological processes. 

Humanity has learned to receive energy from the sun in the form of water heaters, devices 

for heating homes, solar stoves, heating greenhouses, desalination of marine and mineralized 

waters, electric current, etc. Foreign experiments on the use of solar installations for thermal 

technological processes can be considered quite wide and can be used to create combined energy 

supply systems for agricultural production with increased energy efficiency by 1.2-1.3 times. 

Currently, solar-air methods of drying fruits are widely used, especially fruits that are developed 

in the south of the United States, the Middle East, Iraq, Turkey, Greece, Morocco, Tunisia, Italy 

and Russia. They are simple, cheap, but due to the use of lower temperatures compared to artificial 

drying, it is very long (2-5 weeks), time-consuming and requires large land areas for the fruit 

drying process. 

To speed up the drying process and high-quality production of dried products, there are a 

number of technological techniques: blanching, peeling of fruits, sulfitation, cutting fruits into 

slices, etc., the drying method on solar dryers also plays an important role. Especially the use of 

the radiant energy of the sun is promising for areas where fruit ripening coincides with the period 

of the greatest solar energy intake. For example, in the Republic of Uzbekistan, fruits ripen in 

May-September months of the year. During these periods of the year, sunny days reach 110-125 

days (for 2019). 

The drying chamber consists of shelves in which pallets with serviced products are placed, 

a backup electric heater, an exhaust pipe and a shut-off valve. The drying chamber and the wooden 

box are connected by a common duct. The air is heated in the heater section to 60-80 °C and 

pumped into the drying chamber where the dried products are placed, absorbs moisture from it 

and, cooling, is removed outside. The authors' conclusion is that in comparison with air-solar 

mailto:salim.ibragimov.89@mail.ru
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drying, the duration of drying fruits and grapes in solar dryers is reduced by two to three times 

with high product quality. 

Although joint studies have shown high efficiency of drying grapes in these plants, only a 

few summer months function when there is an excess of raw materials. In the rest of the year (8-9 

months) such installations are not used, which significantly reduces their economic performance. 

To eliminate such insufficient indicators, the authors proposed and tested the design of a 

solar combined installation, which can be used both as greenhouses and as a dryer in the summer 

and operated almost all year round. 

Analogical developments of an indirect type solar dryer were proposed by the authors, 

whose heating part was performed by solar collectors with an average thermal efficiency of 

ηн=31,5%, and a drying chamber ηс.к.=22,4%. 

An installation based on a mixed mode of operation with a direct and indirect type of 

heating mechanism for drying tobacco was proposed by M.S.Dyulavot et al.. It was found that the 

coupling of a collector heater to the proposed installation increases the drying speed of fruits by 

1.5 times than in installations without a solar collector heater for them. 

Over the past 40 years, many types of solar dryers have been developed in various 

countries, and many studies of natural convection drying in the sun of agricultural products have 

also been reported.  

However, the success achieved by solar dryers with forced convection of the drying agent 

inside the installations was limited (due to their low buoyancy). 

Based on the analysis of scientific literature revealed: 

-drying plants for drying vegetables and fruits at the expense of solar energy can be divided 

into direct-type dryers, indirect-type dryers and dryers powered by traditional energy sources with 

solar-air heating chambers additionally connected to them; 

-indirect type solar dryers and dryers powered by traditional energy sources have two 

chambers: heating and drying; and direct type solar dryers have one chamber: heating - drying; 

-если термический КПД нагревательной камеры имеет значение н , а термический 

КПД сушильной камеры имеет значение ..кс , тогда у представленных сушильных 

установок термический КПД будет иметь значение ..ксн  = , на 3-5 раз меньше чем 

термический КПД в каждом камере [18]. Например, при значениях 315,0=н  и 224,0.. =кс  

термический КПД сушильной установки будет иметь значение 07,0= ; 

-if the thermal efficiency of the heating chamber has a value of н , and the thermal 

efficiency of the drying chamber has a value of ..кс , then the thermal efficiency of the presented 

drying plants will have a value of ..ксн  = , 3-5 times less than the thermal efficiency in each 

chamber. For example, at values 315,0=н  and 224,0.. =кс , the thermal efficiency of the drying 

plant will have a value of 07,0= ; 
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-the inclusion of additional solar - air heating chambers to solar drying plants directly 

increases the area of the fence of the drying plant, which leads to an increase in heat losses and 

naturally reduces the thermal energy efficiency of the installation. 

The presence of objective prerequisites: climatic and technical makes it possible to use 

solar energy in the field of drying fruits and vegetables. It is advisable to develop research work 

in the direction of developing many functional design models of direct-type solar dryers, for which 

there are currently insufficient publications in the press. 

The development of structural equipment for direct-type solar dryers for fruits and 

vegetables will avoid the cost of energy fuel, which makes the installation cost-effective compared 

to a number of installations running on traditional fuel, where fuel costs account for about 20% of 

total costs. The operation of such solar installations makes it environmentally safe for the 

environment. They are quite reliable and practically do not require maintenance compared to 

existing drying units, in which maintenance costs reach 11% of the total. 

The purpose of this work is an experimental study of the physical mechanism of the drying 

process in a direct type solar dryer. 

To achieve this goal, an experimental direct-type solar drying plant was developed, the 

drained raw materials-grapes were selected, conditions for rational operation of the plant were 

created, thermodynamic parameters were measured: relative humidity, temperature, relative 

pressure and density of the drying agent at the appropriate points, humidity measurements of the 

drained raw materials were carried out. 

A direct-type solar drying plant has been developed and installed at the field research 

laboratory of Bukhara State University in the Republic of Uzbekistan. The installation consists of 

a structure: a roof in the form of a parallelepiped with an isosceles triangle base and fenced with a 

polyethylene film (drying chamber), the lid is hermetically coupled with a parallelepiped with a 

quadrangle base and also fenced with a polyethylene film (heating chamber). Figure 1 shows a 

natural image. 

Mesh pallets are placed at the bottom of the drying chamber, grape raw materials are placed 

on the pallet. An air damper (point D) with a siphon pipe into the environment is installed in the 

acute corner of the side wall. 

The bottom of the heating chamber is insulated (with foam) from heat loss, thermal 

accumulators (crushed stones, jackdaws) are placed above the insulation. Air dampers (points) are 

installed in the side walls of the chamber. 
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Fig.1. Natural image of a solar dryer: 

A, B, C, D and M are the measurement points of temperature, relative humidity, pressure 

and density of the drying agent. 

The seedless variety "Black ellipsoid Kishmish" was selected for solar drying. To speed up 

the drying process and obtain high-quality products, the following technological techniques were 

carried out: clusters were inspected, fruit was cut into slices, damaged berries were removed; 

blanched in boiling 0.3-0.4% alkali solution (caustic soda) for 4-6 seconds; bunches were soaked 

in cold water; laid out on mesh trays with material on top nets in one layer and then installed in 

the drying chamber. In this study, 17,589 kg of black Kishmish grapes were dried in a direct-type 

solar dryer to demonstrate its drying capabilities. 18,792 kg of grapes "Kishmish black" were dried 

by the usual solar-air method (Fig.1).  

Solar drying of grape raw materials was carried out in the research laboratory of Bukhara 

State University, Bukhara, Republic of Uzbekistan. The experiments were carried out for 45 days, 

between October 17 and November 31, 2022. In Bukhara, the number of average cloudy sunny 

days in 2022, the months of October-November took only 42 days and. 

Every day, measurements of parameters were carried out from 8:00 am to 18:00 pm. The 

drying process of grape raw materials in the studied solar installation lasted 45 days. At the end of 

the experiment, the moisture content relative to the initial mass of the raw material reached 25.6%. 

Solar radiation was measured using a pyranometer (model M 80m with a pointer 

actinometric galvanometer GSA-1, the sensitivity of the head of the pyranometer is 10-16 mV per 

1 kW/m2), located at the bottom of the drying chamber of the installation. To measure the 

temperature of the air (air agent) in the dryer, thermocouples were used (type TM, 

sensitivity:=±1oC). The relative humidity of the ambient air and the drying agent inside the 

installation was periodically measured with hygrometers (Digital hydro-thermometer, sensitivity: 

±5%). The positions of the thermocouple and moisture meters for measuring the temperature and 

humidity of air and grape raw materials (points A, B, C, D and M) are shown in Figure 1. Voltage 
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signals from the pyranometer, electronic hygrometer and thermocouples were recorded every 1 

hour manually. 

Figure 2 shows the changes in solar radiation during typical experimental runs of drying 

dried grapes in the sun in the test installation. During the drying period of grape raw materials, due 

to cloudy and cloudy weather, there was a fluctuation in the daily total solar radiation. However, 

the general cyclic patterns of solar radiation show that from the beginning to the end of the day of 

the experiment, solar radiation, i.e. the amount of solar radiation on a horizontal surface under 

cloudy conditions decreases by 4 MJ/m2. 

 
Fig. 2. Changes in solar radiation during the day for the experimental run during the drying of 

grapes. 

 
Fig.3. Changes in the ambient temperature, the temperature on the surface of the studied 

grapes and the temperature of the drying agent (at point "A") during the day. 
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Figure 3 shows the changes in three average daily temperatures during the entire drying 

period: the average ambient temperature; the average temperature on the surface of the sample 

under study (grape raw materials); the average temperature of the drying agent (steam-air medium 

having the properties of a coolant). According to the general nature of the temperature change 

curves in different positions, it can be seen that the cyclic temperature patterns were similar, and 

the nature of the temperature change curves was similar to the nature of the change in solar 

radiation coming to the solar drying plant (Fig.2). 

Under the given environmental conditions, the average temperature at the sample surface 

and the temperature of the drying agent inside the drying unit differed significantly from each other 

and more than the ambient temperature. The temperature of the drying agent inside the drying 

chamber is greater than the temperature at the surface of the test sample; the temperature at the 

surface of the test sample is greater than the ambient temperature. In this scenario of temperatures, 

a temperature pressure is created inside the solar drying plant, on the basis of which the process of 

natural convection of the drying agent takes place. 

The results of experimental measurements of the relative humidity of the drying agent at 

point "A" and at point "D", as well as the relative humidity of the air at point "M" of the installation 

are graphically presented in Figure 4. By the nature of the curves, it follows that in the initial days 

of the experiment, i.e. the period of the first stage of the drying rate at all at points "A", "D" and 

"M", the relative humidity is the same. At the first stage, the drying speed or the rate of flow of the 

drying agent from inside the installation to the outside is equal to the speed of the incoming air 

into the drying installation, i.e. the energy capacity of the drying agent is sufficient to remove it 

from the inside of the installation to the outside. 

During the period of the second and further speed, the energy capacity of the drying agent 

is not enough to remove it from inside the installation. 

 
Fig.4. Changes in relative humidity at measurement points "A", "D" and "M" during the 

day. 
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Having received additional energy from solar radiation, the temperature of the drying agent 

increases. Consequently, the pressure of saturated water vapor in its composition increases. A 

temperature pressure is created between the media by the drying agent and the environment. There 

is a movement of the drying agent from inside the installation to the outside. Figure 4 shows the 

curves of the dependence of the pressure of saturated water vapor of the drying agent and the 

outside air. The difference in pressure curves differed from each other within 20%. Due to this 

pressure drop, the consumable drying agent performs work, i.e. the drying agent receives thermal 

power. 

Used literature 

1. С.С.Ибрагимов. Выбор поверхностей, ускоряющих естественную конвекцию в 

фруктосушилках, путем проведения опытов.// Молодой ученый, (2017) C 66-67. 

2. С.С.Ибрагимов, Л.М.Бурхонов. Изучить взаимосвязь между поверхностью 

конденсации и прозрачной поверхностью в опреснителях воды.// Eurasian Journal of 

Academic Research 1 (9), 709-713. 

3. С.С.Ибрагимов. Определение геометрических размеров теплицы и способы 

подбора материалов.// Молодой ученый, (2016) C 105-107. 

4. С.С.Ибрагимов. Проектирование двухскатной теплицы с эффективным 

использованием солнечного излучения.// Молодой ученый, (2016) C 103-105. 

5. С.С.Ибрагимов, А.А.Маликов. Исследование теплового режима инсоляционных 

пассивных систем.// Молодой ученый, (2017) C 27-29. 

6. С.С.Ибрагимов. Результаты лабораторной модели сушки фруктов.// Молодой 

ученый, (2016) C 79-80. 

7. С.С.Ибрагимов. Результаты испытания водоопреснителя парникового типа.// 

Молодой ученый, (2016) C 67-69. 

8. Sh. Mirzaev, J. Kodirov, S.I. Khamraev. Method for determining the sizes of structural 

elements and semi-empirical formula of thermal characteristics of solar dryers. // APEC-V-2022 

IOP Conf. Series: Earth and Environmental Science. 1070 (2022) 012021. 

9. Кодиров Ж.Р., Маматрузиев М., Составление программного обеспечения, алгоритм 

и расчет математической модели применения свойств солнечного опреснителя к точкам 

заправки топливом. // Молодой ученый, (2018) C 50-53. 

10. Кодиров Ж.Р., Маматрузиев М. Изучение принципа работы 

устройстванасосного гелио-водоопреснителя. // Международный научный журнал 

«Молодой ученый», 26 (2018) С 48-49. 

11. Кодиров Ж.Р, Хакимова С.Ш, Мирзаев Ш.М. Анализ характеристик 

параболического и параболоцилиндрического концентраторов, сравнение данных, 

полученные на них. // Вестник ТашИИТ №2 2019 C 193-197. 

12.  Кодиров Ж.Р., Мавлонов У.М., Хакимова С.Ш. Аналитический обзор 

характеристик параболического и параболоцилиндрического Концентраторов. // Наука, 

техника и образование 2021. № 2 (77). C 15-19. 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=XeJmBvkAAAAJ&citation_for_view=XeJmBvkAAAAJ:-mN3Mh-tlDkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=XeJmBvkAAAAJ&citation_for_view=XeJmBvkAAAAJ:-mN3Mh-tlDkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=XeJmBvkAAAAJ&citation_for_view=XeJmBvkAAAAJ:jFemdcug13IC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=XeJmBvkAAAAJ&citation_for_view=XeJmBvkAAAAJ:jFemdcug13IC
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


           “ Involta” Innovation Scientific Journal            Vol. 2 No.1 January (2023)  

 

97  
 ISSN 2181-2632           www.involta.uz 

13.  Мирзаев Ш.М., Кодиров Ж.Р., Ибрагимов С.С. Способ и методы определения 

форм и размеров элементов солнечной сушилки. //Альтернативная энергетика и экология 

(ISJAEE). 2021;(25-27):30-39. https://doi.org/10.15518/isjaee.2021.09.030-039. 

14. Mirzaev Sh.M., Kodirov J.R., Ibragimov S.S. (2021) "Method and methods for 

determining shapes and sizes of solar dryer elements," // Scientific-technical journal: Vol. 4: Iss. 

4, Article 11. 

15. Qodirov, J. (2022). Установление технологии процесса сушки абрикосов на 

гелиосушилках.// Центр научных публикаций. Том 8. № 8. (2021). 

16. Mirzayev Sh.M., Qodirov J.R., Hakimov B. Quyosh qurilmalarida o’riklarni quritish 

uchun mo’ljallangan quyosh qurilmasini yaratish va uning ishlash rejimini tadqiq qilish. // Involta 

Scientific Journal, 1(5). 2022/4/29. 371–379.  

17. Sh. Mirzaev., J. Kodirov., B Khakimov. Research of apricot drying process in solar 

dryers. // Harvard Educational and Scientific Review. 11.10.2021. Vol. 1 No. 1. Pp 20-27. 

18. Qodirov, J. Quyosh meva quritgichi qurilmasining eksperimet natijalari. // центр 

научных публикаций. Том 1 № 1 (2020). 

19. Arabov J.O., Hakimova S.Sh., To'xtayeva I.Sh. Past haroratli qiya ho’llanadigan 

sirtli quyosh suv chuchutgichlarida bug’lanadigan sirt bilan kondensatsiyaladigan sirt orasidagi 

masofani optimallashtirish.// Eurasian journal of academic researchInnovative Academy Research 

Support Center. Volume 1 Issue 01, (2021) . 

20. Kodirov J, Saidova R, Khakimova S, Bakhshilloev M. Determination of the size 

and amount of energy incident on the reflective surface of a parabolic cylinder concentrator. // 

Asian Journal of Research (2020). No 1-3. Pp 252-260.  

21. Qodirov J, Hakimova S. Suv nasos quyosh chuchitgichi takomillashgan qurilmasini 

loyihalash usuli. // Центр научных публикаций. Том 1 № 1 (2020). 

22.  Qodirov J, Hakimova S. Quyosh konsentratorlari boyicha jahonda olib borilayotgan 

ilmiy tadqiqotlar holati. // Центр научных публикаций. Том 1 № 1 (2020). 

23. Qodirov J, Hakimova S. Noan’anaviy energiya manbalaridan foydalanishning kelajak 

istiqbollari. // Центр научных публикаций. Том 1 № 1 (2020). 

24.  J Kodirov, S Khakimova. Determination of the size and amount of energy incident on 

the reflective surface of a parabolic cylinder concentrator. // Asian Journal of Research (2020). № 

1-3.  

25. J.R. Kodirov., Sh. M. Mirzaev., S.Sh. Khakimova. Methodology for determining 

geometric parameters of advanced solar dryer elements. // Thematic Journal of Applied Sciences 

(ISSN 2277-3037). 2022/2/9. Volume 6 Issue 1. https://doi.org/10.5281/zenodo.5993063. 

26. Кодиров Ж.Р., Мавлонов У.М., Хакимова С.Ш. Конструкция параболического и 

параболослиндричного концентраторов и анализ полученных результатов. // Thematic 

Journal of Applied Sciences (ISSN 2277-3037). 2022/2/9. Volume 6 Issue 1. 

https://doi.org/10.5281/zenodo.5992991.  

https://doi.org/10.15518/isjaee.2021.09.030-039
http://journal.buxdu.uz/index.php/journals_buxdu/issue/view/31
http://www.journals.company/index.php/hesr/issue/view/1
http://journal.buxdu.uz/index.php/journals_buxdu/issue/view/16
http://journal.buxdu.uz/index.php/journals_buxdu/article/view/1968
http://journal.buxdu.uz/index.php/journals_buxdu/article/view/1968
http://journal.buxdu.uz/index.php/journals_buxdu/issue/view/16
http://journal.buxdu.uz/index.php/journals_buxdu/article/download/1987/1202
http://journal.buxdu.uz/index.php/journals_buxdu/article/download/1987/1202
http://journal.buxdu.uz/index.php/journals_buxdu/issue/view/16
http://journal.buxdu.uz/index.php/journals_buxdu/article/download/1983/1200
http://journal.buxdu.uz/index.php/journals_buxdu/article/download/1983/1200
http://journal.buxdu.uz/index.php/journals_buxdu/issue/view/16
https://doi.org/10.5281/zenodo.5993063
https://doi.org/10.5281/zenodo.5992991


           “ Involta” Innovation Scientific Journal            Vol. 2 No.1 January (2023)  

 

98  
 ISSN 2181-2632           www.involta.uz 

27. Uzakov G.N., Khamraev S.I., Khuzhakulov S.M. Rural house heat supply system based 

on solar energy // IOP Conf. Series: Materials Science and Engineering 1030 (2021) 012167 IOP 

Publishing doi:10.1088/1757-899X/1030/1/012167  

28. Khamraev S. I, Ibragimov U. Kh Kamolov B.I.  Removal of hydrodynamic lesions of a 

heated floor with a solar collector // APEC-V-2022 IOP Conf. Series: Earth and Environmental 

Science 1070(2022) 012018 IOP Publishing doi:10.1088/1755-1315/1070/1/012018. 

29. Khuzhakulov S.M., Khamraev S.I., Mamedova D.N., Kamolov B.I. Study the 

characteristics of heat energy in the autonomic solar system // PalArch’s Journal of Archaeology 

of Egypt / Egyptology (2020). PJAEE 17(6),. ISSN 1567-214x pp 3240 – 3252 (Scopus,Q3) 

30. Uzakov G. N., Charvinski V. L., Ibragimov U. Kh., Khamraev S. I., Kamolov B. I. 

(2022) Mathematical Modeling of the Combined Heat Supply System of a Solar House. 

Energetika. Proc. CIS Higher Educ. Inst. and Power Eng. Assoc. 65 (5), 412–421. 

https://doi.org/10. 21122/1029-7448-2022-65-5-412-421 

31. Узаков Г.Н., Червинский В.Л., Ибрагимов У.Х., Хамраев С.И., Камалов Б.И. 

Математическое моделирование комбинированной системы теплоснабжения солнечного 

дома). Энергетика. Известия высших учебных заведений и энергетических объединений 

СНГ. 2022;65(5):412-421. https://doi.org/10.21122/1029-7448-2023-65-5-412-421. 

32. Хужакулов С.М., Хамраев С.И. Комбинациялашган муқобил энергия 

қурилмалари асосидаги автоном иссиқлик таъминоти тизими // Инновацион технологиялар. 

-Қарши, 2020. -№ 3(38). 40-44 бетлар. (05.00.00; № 38).  

33. Хамраев С.И., Хужакулов С.М., Камолов Б.И. Намунавий қишлоқ уйларининг 

автоном иссиқлик ва электр таъминоти тизимлари таҳлили // Инновацион технологиялар. -

Қарши, 2020. Махсус сон. 67-73 бетлар.  

34. Узоқов Ғ.Н., Хамраев С.И., Хужакулов С.М., Камолов Б.И. Қашқадарё вилояти 

ҳудудида қуёш энергияси ресурсларининг потенциалини баҳолаш // Фарғона политехника 

институти илмий-техника журнали. -Фарғона, 2021. -№4(25). 69-75бетлар.  

35.  Хамраев С.И., Хужакулов С.М., Камолов Б.И. Қуёш иссиқлик таъминоти тизимли 

тажриба қишлоқ уйининг иссиқлик балансини тадқиқот қилиш // Энергия ва ресурс тежаш 

муаммолари. -Тошкент, 2021.  № 3. 181-191 бетлар.  

36. Khamraev S.I., Khuzhakulov S.M., Kamolov B.I., Djuraev R.T. Thermal-technical 

characteristics and thermal regime of energy-efficient solar house // Asian Journal of 

Multidimensional Research. ISSN: 2278-4853. Vol 10, Issue 5, May, 2021. pp 769-776. SJIF-

2021-7.699. DOI: 10.5958/2278-4853.2021.00450.8  

37. Khamraev S.I., Khuzhakulov S.M., Kamolov B.I., Khusunov Sh.Kh.,  Narzullaev B.A. 

Analysis Of Scientific Research On The Use Of Renewable Energy Sources In The Heat Supply 

System // The American Journal of Applied Sciences. ISSN- 2869-0992 Volume 03 Issue 04- 2021 

| pp. 264-274. SJIF-5.634. DOI: https://doi.org/10.37547/tajas/Volume03Issue04-37 

38. Uzakov G. N., Charvinski V. L., Ibragimov U. Kh., Khamraev S. I., Kamolov B. I. 

(2022) Mathematical Modeling of the Combined Heat Supply System of a Solar House. 

https://doi.org/10.%2021122/1029-7448-2022-65-5-412-421
https://doi.org/10.21122/1029-7448-2023-65-5-412-421
https://doi.org/10.37547/tajas/Volume03Issue04-37


           “ Involta” Innovation Scientific Journal            Vol. 2 No.1 January (2023)  

 

99  
 ISSN 2181-2632           www.involta.uz 

Energetika. Proc. CIS Higher Educ. Inst. and Power Eng. Assoc. 65 (5), 412–421. 

https://doi.org/10. 21122/1029-7448-2022-65-5-412-421  

39. Хамраев  С.И,  Ибрагимов  У. Х,  Камолов  Б.И,  Зувайтова.  З. К.  Қуёш  

коллекторли  сувли  иссиқ  пол  тизими  қувуридан  иссиқлик бериш жараёнини 

моделлаштириш. Инновацион технологиялар.  -Қарши, 2022. Махсус сон. 68-74 бетлар. 

(05.00.00; № 38). 

40. Uzakov G. N., Khamraev S. I, Zuvaytova Z.K, Charvinski V. L. Thermal-technical 

characteristics and thermal regime of energy-efficient solar house. // «Информационные 

технологии в политических, социально-экономических и технических системах» 

Материалы международной научно-практической конференции. –Минск: БНТУ, 22 апреля 

2022. ст. 180-187. 

41. Хамраев С.И. Перспективы использования солнечной энергии в ГВС на примере 

Республики Узбекистан.// “Молодой учёный” международный научный журнал №24 (158) 

2017 213-214 б. 

42. Хамраев С.И.  “Разработка систем солнечного электро-и теплоснабжения в 

типовых жилых домах, построенных в селськой местности Кашкадарьинской области 

Узбекистана”.// “Молодой учёный” международный научный журнал №24 (158) 2017 215-

216 б. 

https://doi.org/10.%2021122/1029-7448-2022-65-5-412-421

	C:\Users\Admin\Desktop\Maqola\Yuz.pdf
	C:\Users\Admin\Desktop\Maqola\Maqola mahalliy 1.pdf

