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Abstract: In this article addition to the efficiency of solar water heaters and the ability to 

provide heat, this article presents issues of determining the processes of heat exchange depending 

on the number of Nusselt numberand proposes novel approaches.  
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Introduction. 

In this case consider the case when the system of collectors, water thank and connecting pipe 

conductors is filled with cold water. Solar radiation passes through a transparent coating (glass) 

and heats the Collector's light-absorbing panel and the water in its channels. In the process of 

heating, the density of water decreases, the heated liquid begins to flow to the high point of the 

collector, and then moves along the pipe to the water thank. In buck, the heated water moves to 

the upper point, while cooler water settles in the lower part of the buck, that is, depending on the 

temperature, the separation of water into layers occurs. 

Cold water moves along the pipe from the bottom of the tank to the bottom of the Collector. Thus, 

in the presence of sufficient solar radiation, a constant circulation is established in the contour of 

the collector, the speed and intensity of which will depend on the current density of solar 

radiation. 

As a result, the difference in pressures in the system (∆p, Pa) the body calls for natural circulation 

in the solar collector, i.e. 

∆p = g × H × (ρ1 – ρ2), 

there g = 9,81 m/s2; N = H1 – H2 (m) – the difference between the upper limit and the lower cold 

water inlet of the solar collector at the inlet of the heated water in the water thak; ρ1 and ρ2-the 

lower part of the water battery cold water, respectively (T1) and the density of heated water (T2) in 

the water battery. 

The difference in how much (T1) and (T2) is high and the value of N is large, the intensity of the 

natural circulation of water in the device is high. 

The peculiarity of such a system is that in the case of a thermosiphon system, it is necessary that 

the lower point of the water accumulator is no higher than 3-4 m from the upper point of the 

collector, in the pump circulation, the water thank can be optionally located. 

Such a condition is important not only to ensure normal water circulation in the presence of solar 

radiation during daylight hours, but also to prevent reverse water circulation in the device. These 

devices are considered very simple in terms of their wide use, exploitation, preparation all over the 

world, especially in hot climate countries. 

In cold climates, it is advisable to use a two-contour scheme of solar water heating collectors, not 

one-contour. It serves as the main heat carrier heated in the Collector any non-freezing, chemically 

inactive, (for example, a mixture of water with ethylene or propylene, antifreeze, glycanthine (a 

mixture of water with glycerin), etc.) liquids. 
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Figure.1. schematic diagram of the computational domain, and (c) meshing–dimple tube. 

A two-contour system with a passive circulating heat carrier: the work of such a system is similar 

to the work of a one-contour system, but the system has a separate berk collector contour in the 

bakakkmulator, consisting of a heat exchanger, pipe conductors, collectors. This contour is 

provided by a heat carrier that does not freeze according to a special rule. 

  

Figure 2. Validation plain tube: Nusselt number. 

In the collector, the heat carrier comes to the top of the heat exchanger after heating and transmits 

its heat to the water located in the buck, then cools and moves down, that is, moving to the inlet of 

the Collector. In doing so, it performs constant circulation under the influence of solar radiation. 

REFERENCES 

1. Husanov, N., & Abdukhalilova, S. (2022). HEAT EXCHANGE PROCESSES IN A SHELL-

AND-TUBE HEAT EXCHANGER. Science and innovation, 1(A7), 721-725. 

2. Nurmuhammad, X. (2022). HYDRAULIC IMPACT IN HYDRO SYSTEMS AND ITS 

CAUSES. CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER 

SCIENCES, 3(12), 159-164. 

3. Xusanov, N., & Mirzaraximov, M. (2023). ISITISH TIZIMLARIDA MAGNIT 

YORDAMIDA SUVGA ISHLOV BERISH. GOLDEN BRAIN, 1(1), 240-242. 



Web of Scholars: Multidimensional Research Journal (MRJ) 

Volume: 02 Issue: 12 | 2023     ISSN: (2751-7543)     

http://innosci.org 

 

64 | Page 
 

4. Hamdamalievich, S. A., & Nurmuhammad, H. (2021). Analysis of Heat Transfer of Solar 

Water Collectors. Middle European Scientific Bulletin, 18, 60-65. 

5. O‘tbosarov, S. H., & Xusanov, N. (2022). ASSEMBLY OF STRUCTURES AND WATER 

DIVIDERS. Science and innovation, 1(A7), 780-784. 

6. Abobakirovich, A. B., Adhamovich, O. B., Ugli, M. B. I., & Qizi, M. N. A. (2019). Increasing 

the efficiency of solar air heaters in free convection conditions. Достижения науки и 

образования, (2 (43)), 26-27. 

7. Abdukarimov, B. A. (2019). Research of convective heat transfer in solar air heaters. Наука, 

техника и образование, (9), 16-18. 

8. Qosimov A. S., Srojidinov D. R. AVTOPOEZDLAR TORMOZ MEXANIZIMLARI 

PNEVMATIK QUVIRLARINING TEXNIK HOLATINI, AVTOPOEZDLARNING MOS 

TURIGA TADBIQ QILISH //Educational Research in Universal Sciences. – 2023. – Т. 2. – 

№. 3. – С. 474-480. 

9. Abobakirovich, A. B., Sodikovich, A. Y., & Оgli, M. I. I. (2019). Optimization of operating 

parameters of flat solar air heaters. Вестник науки и образования, (19-2 (73)), 6-9. 

10. Abobakirovich, A. B., Adhamovich, O. B., Ugli, M. B. I., & Qizi, M. N. A. (2019). Increasing 

the efficiency of solar air heaters in free convection conditions. Достижения науки и 

образования, (2 (43)), 26-27. 

11. Abdukarimov, B. A. (2019). Research of convective heat transfer in solar air heaters. Наука, 

техника и образование, (9), 16-18. 

12. Abdukarimov, B. A., & Otakulov, B. A. (2019). Increasing the efficiency of solar air heaters 

in free convection conditions. Достижения науки и образования, (2), 26-27. 

13. Abobakirovich, A. B., Mo’Minov Oybek Alisher, O. G., & O’G’Li, S. M. A. (2019). 

Calculation of the thermal performance of a flat solar air heater. Достижения науки и 

образования, (12 (53)), 9-11. 

14. Jovliev, О. T., Khujakulova, M. K., Usmonova, N. A., & O‘tbosarov, S. R. (2021). Modeling 

the Theory of Liquid Motion Variable on the Way Flow. Middle European Scientific 

Bulletin, 18, 455-461. 

15. Madaliev, M., Yunusaliev, E., Usmanov, A., Usmonova, N., & Muxammadyoqubov, K. 

(2023). Numerical study of flow around flat plate using higher-order accuracy scheme. In E3S 

Web of Conferences (Vol. 365, p. 01011). EDP Sciences. 

16. Madaliev, M., Usmanov, A., & Usmonova, N. (2023). Numerical study of the efficiency of 

single and group centrifugal cyclones. In E3S Web of Conferences (Vol. 452, p. 06016). EDP 

Sciences. 

17. Усмонова, Н. А. (2022). ПРОГНОЗИРОВАНИЕ КАВИТАЦИИ В ВОДОВЫПУСКНЫХ 

ТРУБОПРОВОДАХ ВОДОХРАНИЛИЩ ПО МЕТОДУ КРИТИЧЕСКИХ 

ПАРАМЕТРОВ. CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND 

COMPUTER SCIENCES, 3(12), 152-158. 

18. Usmonova, N. A. (2021). Structural Characteristics of the Cavern at a Fine Bubbled Stage of 

Cavitation. Middle European Scientific Bulletin, 18, 95-101. 

19. Akramovna, U. N., & Ismoilovich, M. R. (2021). Flow Around a Plate at Nonzero Cavitation 

Numbers. Central Asian Journal of Theoretical and Applied Science, 2(12), 142-146. 



Web of Scholars: Multidimensional Research Journal (MRJ) 

Volume: 02 Issue: 12 | 2023     ISSN: (2751-7543)     

http://innosci.org 

 

65 | Page 
 

20. Усмонова, Н. А., Негматуллоев, З. Т., Нишонов, Ф. Х., & Усмонов, А. А. (2019). Модели 

закрученных потоков в строительстве Каркидонского водохранилища. Достижения 

науки и образования, (12 (53)), 5-9. 

21. Абдукаримов, Б. А., Аббасов, Ё. С., & Усмонова, Н. У. (2019). Исследование рабочих 

параметров солнечных воздухонагревателей способы повышения их эффективности. 

Матрица научного познания, (2), 37-42. 

22. Usmonova, N. A., & Khudaykulov, S. I. (2021, April). Spatial caverns in flows with their 

perturbations impact on the safety of the karkidon reservoir. In E-Conference Globe (pp. 126-

130). 

23. Usmanova, N., & Abdukhalilova, S. (2022). SHELL-AND-TUBE HEAT EXCHANGER 

DESIGN WITH INCREASED TURBULENCE OF THE HEATED LIQUID FLOW. Science 

and innovation, 1(A7), 726-731. 

24. Usmanov, A. A., Usmonova, N. A., & Khamidova, A. A. K. (2022). Prediction of Cavitation 

Phenomena in Engineering Communications. Central Asian Journal of Theoretical and 

Applied Science, 3(5), 298-305. 

25. Abdukarimov, B.A., Tillaboyeva F. Sh, va A.T.A’zamjonov. «QUYOSH SUV ISITISH 

KOLLEKTOR ISILIK QUVURLARIDAGI GIDRAVLIK JARAYONLARNI 

HISOBLASH». Ekonomi va sotsium 4-1 (107) (2023): 4-10. 

26. qizi Tillaboyeva, F. S. (2023). QUYOSHLI SUV ISITGICH KOLLEKTORLARINING 

ISSIQLIK ALMASHINUVI HISOBI. GOLDEN BRAIN, 1(31), 156-162. 

27. qizi Tillaboyeva, F. S. (2022). QUYOSH KOLLEKTORLARI. QUYOSH 

KOLLEKTORLARINING TURLARI VA KOMPONENTLARI. INTERNATIONAL 

СONFERENCE ON LEARNING AND TEACHING, 1(6), 255-258. 

28. Umurzakova, M. A., Usmanov, M. A., & Rakhimov, M. N. (2021). ANALOGY REYNOLDS 

PRI TECHENIYAX AND DIFFUZORNO-CONFUZORNYX KANALAX. Economics and 

society , (3-2 (82)), 479-486. 

29. Abbasov, Y., & Usmanov, M. (2022). CALCULATION OF THEIR POWER AND 

HEATING SURFACE IN IMPROVING THE EFFICIENCY OF AIR HEATING 

SYSTEMS. Science and innovation , 1 (A7), 738-743. 

30. Abbasov, YS, Abdukarimov, BA, & Ugli Usmanov, MA (2022). Optimization of Working 

Parameters of Colorifiers used in Heat Supply Systems. Central Asian Journal of Theoretical 

and Applied Science , 3 (6), 399-406. 

31. Maksudov, RI, Dehkanov, SS, & Usmanov, MA (2023). THERMAL INSULATION 

MATERIALS AND DETERMINATION OF THEIR OPTIMAL THICKNESS. Economics 

and society , (4-1 (107)), 151-157. 

32. Abbasov , Y. _ S. , & ugli Usmanov , M. _ A. _ (2022). Design of an Effective Heating 

System for Residential and Public Buildings. Central Asian Journal of Theoretical and 

Applied Science , 3 (5), 341-346. 

33. Nurmuhammad, X. (2022). HYDRAULIC IMPACT IN HYDRO SYSTEMS AND ITS 

CAUSES. CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER 

SCIENCES, 3(12), 159-164. 

34. Ishankulovich, K. S., & Akramovna, U. N. (2021). Simulation of the Lift of Two Sequential 

Gate Valves of the Karkidon Reservoir. Middle European Scientific Bulletin, 18, 148-156. 



Web of Scholars: Multidimensional Research Journal (MRJ) 

Volume: 02 Issue: 12 | 2023     ISSN: (2751-7543)     

http://innosci.org 

 

66 | Page 
 

35. Ishankulovich, K. S. (2022). Modeling The Rotation Of A Turbulent Flow With A Variable 

Radius. International Journal of Progressive Sciences and Technologies, 31(2), 388-395. 

36. Solijonov, MV (2022). QUYOSH ENERGİYAsidan FOYDALANGAN YANGI QOYISH 

HAVO ISITISH PARAMETRLARINI ISHLAB CHIQISH PARAMETRLARINI 

OPTİMLAYTIRISh. MATEMATİK NAZARIYA VA INFORMATYA FANLARI MARKAZIY 

ASIAN JURNALI , 3 (12), 190-197. 

37. Abdukarimov, BA, Solijonov, MV, & Abdumalikov, RR (2023). AN'VANSIY VA QAYTA 

OLiladigan ENERGIYA MANBALARI ASOSIDA ISHLAB CHIQISH ISILIK 

TA'MINLANISH TIZIMLARINI TADQIQOT. OLTIN MIYA , 1 (1), 253-255. 

38. Abdukarimov, A., Solijonov, M., & Abduxamidov, A. (2022). QUYOSH ENERGIYASIDAN 

FOYDALANISHDA YANGI SOLAR HAVO ISITISHLARNING ISHLATILISH 

PARAMETRLARINI OPTİMLAYTIRISh. Fan va innovatsiyalar , 1 (A8), 815-823. 

39. O‘tbosarov, S. H., & Xusanov, N. (2022). ASSEMBLY OF STRUCTURES AND WATER 

DIVIDERS. Science and innovation, 1(A7), 780-784. 

40. Mo’minov, O. A., & O’tbosarov Sh, R. Type of heating radiators, principles of operation and 

theoretical analysis of their technical and economic characteristics. JournalNX, 7(05), 299-

303. 


