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Abstract: This article discusses the issue of a simplified calculation of the number of sections for a 
heating system. The advantages and disadvantages of bimetallic radiators are considered. With the help 
of what methods you can count the number of sections. The method of calculating them by area, by 
volume, norms, which regulate the minimum power of batteries per 1 m2 of area.  What parameters 
should be considered when calculating the number of sections. 
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INTRODUCTION: 

As time shows, in our modern world, heating plays a very important role in human life during the harsh 
winter days. Thanks to the system, people living in cities with far from the warmest conditions and 
climate can provide themselves with a comfortable time spent in private houses and apartments.  

The main and probably the only purpose of a heating system for a home is to provide an acceptable 
temperature for the room. The heating system heats all rooms in damp and cold weather, creating a 
comfortable temperature for living, controlling the humidity in the room. It must be reliable, efficient and 
energy efficient.  

It is worth noting that there are several ways to provide warmth. For example, if water is used as a home 
heater, then it makes sense to use it as hot water supply. 

For such heating, it is necessary to correctly calculate all the features of housing: the characteristics of the 
floors and walls, the height of the ceilings. It is necessary to take into account how all the heating 
components are located. Taking these rules into account, a heating project is made. The design begins 
with the type of boiler on which this system works and with the calculation of the power. After choosing a 
boiler, of course, radiators are an important piece of equipment in the heating system. The choice of 
radiator material plays an important role in heat transfer.  

There are many types of radiators made of different materials. When choosing, you need to take into 
account all the pros and cons of radiators, methods of their installation, heat transfer coefficient, 
reliability, etc. 

Installing bimetallic batteries - is a trend in recent years. Numerous tests and user experience show that 
the devices are suitable for different heating systems and demonstrate good space heating performance. 
The inside of the bimetallic radiator has a steel core and the outer structure is made of aluminum. The 
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contact of the coolant only with the steel core made the batteries insensitive to the quality of water in the 
system, and the use of aluminum is also relatively easy. 

It is worth noting other advantages of bimetallic radiators: 

 Resistance to high pressure and water hammer; 

 Stylish design; 

 Possibility of application in autonomous and central systems; 

 Reliability; 

 Another important advantage of bimetallic radiators is high heat transfer - about 185 W per section; 

 Resistant to corrosion; 

 Fast response to commands of the thermostat. 

Cons of bimetallic radiators: 

 Price. Compared to conventional cast iron or aluminum radiators, bimetallic ones cost two to three 
times more. But the cost is justified by their functional properties and corrosion protection, which 
standard radiators do not have. 

 Overheating. If bimetallic heating radiators are installed incorrectly, then the places where the 
contact is poor will overheat. So, it is important to install the radiators correctly so that they serve as 
long and efficiently as possible. 

 Not suitable for antifreeze. If you have an autonomous heating system using antifreeze, then 
bimetallic radiators will not work for you. 

Thus, the advantages of the devices are obvious. And for those people who are going to buy such 
radiators, it is advisable to think about one point: the competent calculation of the sections. How much 
will be optimal for a particular room? How to make the calculations correctly?  

SECTION CALCULATION METHODS 

You can use the methods to calculate the number of sections for purchase.  

By area: There are standards that govern the minimum capacity of batteries per 1 m2 of area. If we take 
the average climatic zone, the figure will be 100 W.[1,2]. 

К = 3*5*100/185 

Where 185 is the thermal power of 1 section. It comes out 8.1. That is, you need to buy a device for 8 
sections. 

Area calculation has many disadvantages: 

 the results will be reliable only when the ceiling height is up to 3 meters; 

 the features of the premises are not taken into account, such as the number of rooms, the level of heat 
loss, etc .; 

following from this, the calculations will in most cases be inaccurate.[3] 

By volume: 

Here again, the size of the room is taken, but taking into account 3 dimensions. That is, the volume. It is 
based on data on the capacity of the heating system per 1m3.  
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Let's try to perform the operation with a similar bimetallic radiator of 185 W and taking into account the 
ceiling height of 2.8 m. In this case, instead of 100 W, we will take 41 W, since we are not talking about 
m2, but about m3. 

 room volume = 3 * 5 * 2.8 = 42m3; 

 battery power = 42 * 41 = 1722 W; 

 number of sections = 1722/185 = 9.3. 

As you can see, you will need not 8, but 9 sections of radiators. That is, more power is required than was 
calculated in the previous method.[4] 

WHAT PARAMETERS SHOULD BE TAKEN INTO ACCOUNT 

When choosing the optimal number of sections, it is important to take into account many points: like the 
condition of the windows, the number of external walls and their degree of insulation, the thermal regime 
of the room is higher, the climate in the region, etc. There are also certain correction factors (K + No.): 

1) takes into account the design of the glazing. So, for paired wooden bindings, K will be 1.27. If there 
are 2 double-glazed windows on window structures, 1.0 is used. For a three-chamber - 0.85; 

2) takes into account thermal insulation. With weak insulation, it is worth taking an amendment of 1.27. 
If the thermal insulation is good, take 0.85; 

3) shows the ratio of area to window and floor. If the% of glazing is expressed in the numerator, the 
denominator will be the heat consumption coefficient: 50 / 0.8, 40 / 0.9 and the rest; 

4) takes into account the average temperature of the coldest week. If it's minus 35, 1.5 is taken. At -25 - 
1.3. If it is -20 - 1.1; 

5) provides for a correction for the number of outer walls of two bricks. If she is alone, take 1.1. Each 
next wall increases the coefficient by 0.1; 

6) takes into account the influence of the room temperature higher. For an unheated attic, you need to 
take 1, and for a heated one - 0.9. If the apartment is higher, it will be 0.8; 

7) refers to the height of the room. For ceilings of 2.5 m, the coefficient will be 1.0. If it is 3 m - 1.05. 
This is followed by an increase of 0.05. 

Let's try to calculate everything with correction factors. Imagine that you live in the middle lane, where 
the maximum temperature in winter is -20 degrees. You live on the penultimate floor, there are three-
chamber packages on the windows, and the ratio of glazing to the floor is 40%. There are 2 outer walls, 
they are well insulated. The ceiling height is 2.5 m, and the area of the room is 20 m2. [5,6,7] 

We use the formula: 

100W / per meter * 1.1 * 0.8 * 0.85 * 0.9 * 1.2 * 0.85 * 1 = 68.6. 

It turns out 69 W / m2. 

Now we multiply the result by m2 of the room (20) and we get 1380 W. 

We divide by the capacity of 1 section and it turned out 1380/185 = 7.45. That is 7 sections.  

CONCLUSIONS 

Calculating and understanding the calculations of bimetallic heating devices is very important. This is 
then necessary to select the exact number of sections. If there are few of them, radiators simply cannot 



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 
Volume: 02 Issue: 12 | Dec 2021, ISSN: 2660-5317 

 

© 2021, CAJOTAS, Central Asian Studies, All Rights Reserved                                         235 

Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

fully warm up the premises. Consequently, the room will be cool. An overabundance of sections is 
fraught with the opposite effect. That is, it is fundamentally important to make calculations only correctly 
in order to ensure comfortable living conditions.  

REFERANCE 

1. I.C. Ward, 1991, “Domestic radiators: performance at lower mass flow rates and lower temperature 
differentials than those specified in standard performance tests”, Building Services Engineering 
Research and Technology, Vol. 12, pp.87–94. 

2. D. J. Harris, 1995, “Use of metallic foils as radiation barriers to reduce heat losses from buildings, 
Applied energy, Vol, 52, pp. 331-339. 

3. F. P. Incropera & D. P. Dewitt, 1996, Introduction to heat transfer, John Wiley & Sons. 

4. M. Guillaume & M. Gengoux, 1983, “L’emission des radiateurs et des convecteurs”, Batiment 
International Building Research and Practice, Vol. 16, pp. 366–370. 

5. Абдукаримов, Б. А., Акрамов, А. А. У., & Абдухалилова, Ш. Б. К. (2019). Исследование 
повышения коэффициента полезного действия солнечных воздухонагревателей. Достижения 
науки и образования, (2 (43)). 

6. Maqsudov, R. I., & qizi Abdukhalilova, S. B. (2021). Improving Support for the Process of the 
Thermal Convection Process by Installing. Middle European Scientific Bulletin, 18, 56-59. 

7. ugli Mo‘minov, O. A., Maqsudov, R. I., & qizi Abdukhalilova, S. B. (2021). Analysis of Convective 
Finns to Increase the Efficiency of Radiators used in Heating Systems. Middle European Scientific 
Bulletin, 18, 84-89. 

8. Abdulkhaev, Z. E., Madraximov, M. M., Rahmankulov, S. A., & Sattorov, A. M. (2021, June). 
Increasing the efficiency of solar collectors installed in the building. In " ONLINE-CONFERENCES" 
PLATFORM (pp. 174-177). 

9. Xamdamaliyevich, Sattorov Alimardon, and Salimjon Azamdjanovich Rahmankulov. 
"INVESTIGATION OF HEAT TRANSFER PROCESSES OF SOLAR WATER, AIR CONTACT 
COLLECTOR." In E-Conference Globe, pp. 161-165. 2021. 

10. Madaliev, M. E. U., Rakhmankulov, S. A., & Tursunaliev, M. M. U. (2021). Comparison of Finite-
Difference Schemes for the Burgers Problem. Middle European Scientific Bulletin, 18, 76-83. 

11. Абдукаримов, Б. А., Ё. С. Аббасов, and Н. У. Усмонова. "Исследование рабочих параметров 
солнечных воздухонагревателей способы повышения их эффективности." Матрица научного 
познания 2 (2019): 37-42. 

12. 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)). 

13. Abdullayev, B. X., S. I. Xudayqulov, and S. M. Sattorov. "Simulation Of Collector Water Discharges 
Into The Watercourse Of The Ferghana Valley." Scientific-technical journal 24, no. 3 (2020): 36-41. 

14. Madraximov, M. M., Nurmuxammad, X., & Abdulkhaev, Z. E. (2021, November). Hydraulic 
Calculation Of Jet Pump Performance Improvement. In International Conference On Multidisciplinary 
Research And Innovative Technologies (Vol. 2, pp. 20-24). 



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 
Volume: 02 Issue: 12 | Dec 2021, ISSN: 2660-5317 

 

© 2021, CAJOTAS, Central Asian Studies, All Rights Reserved                                         236 

Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

15. Мадалиев, Муродил Эркинжон Угли. "Численное исследование осесимметричных струйных 
течений на основе турбулентной модели νt-92." Вестник Южно-Уральского государственного 
университета. Серия: Вычислительная математика и информатика 9, no. 4 (2020). 

16. Abdullayev, B. X., S. I. Xudayqulov, and S. M. Sattorov. "Variable Flow Rate Flow Along A Path In 
A Closed Inclined Pipeline." Scientific-technical journal 24, no. 4 (2020): 23-28. 

17. Usarov, M., G. Mamatisaev, J. Yarashov, and E. Toshmatov. "Non-stationary oscillations of a box-
like structure of a building." In Journal of Physics: Conference Series, vol. 1425, no. 1, p. 012003. 
IOP Publishing, 2019. 

18. Madaliev, M. E. U., Maksudov, R. I., Mullaev, I. I., Abdullaev, B. K., & Haidarov, A. R. (2021). 
Investigation of the Influence of the Computational Grid for Turbulent Flow. Middle European 
Scientific Bulletin, 18, 111-118. 

19. Рашидов, Ю. К., Исмоилов, М. М., Орзиматов, Ж. Т., Рашидов, К. Ю., & Каршиев, Ш. Ш. 
(2019). Повышение эффективности плоских солнечных коллекторов в системах 
теплоснабжения путём оптимизации их режимных параметров. In Экологическая, 
промышленная и энергетическая безопасность-2019 (pp. 1366-1371). 

20. Рашидов, Ю. К., Исмоилов, М. М., Рашидов, К. Ю., & Файзиев, З. Ф. (2019). Определение 
оптимального количества расчётных слоев многослойного водяного стратификационного 
аккумулятора теплоты при расчете саморегулирующегося активного элемента. 
In Экологическая, промышленная и энергетическая безопасность-2019 (pp. 1372-1376). 

21. Madraximov, M. M., Abdulxayev, Z. E., Yunusaliev, E. M., & Akramov, A. A. (2020). Suyuqlik Va 
Gaz Mexanikasi Fanidan Masalalar To’plami. Oliy o ‘quv yurtlari talabalari uchun o ‘quv qo ‘llanma.-
Farg’ona, 285-291. 

22. Рашидов, Ю. К., Исмоилов, М. М., Рашидов, К. Ю., & Файзиев, З. Ф. (2019). Повышение 
равномерности распределения потока жидкости по подъемным трубам лучепоглощающей 
теплообменной панели солнечного водонагревательного коллектора листотрубного типа в 
условиях принудительной циркуляции при действии объёмных сил. In Экологическая, 
промышленная и энергетическая безопасность-2019 (pp. 1377-1382). 

23. Abdulkhaev, Z., Madraximov, M., Abdurazaqov, A., & Shoyev, M. (2021). Heat Calculations of 
Water Cooling Tower. Uzbekistan Journal of Engineering and Technology. 

24. ABDULKHAEV, ZOKHIDJON ERKINJONOVICH. "Protection of Fergana City from 
Groundwater." Euro Afro Studies International Journal 6 (2021): 70-81. 

25. Abobakirovich, Abdukarimov Bekzod, O’Gli Mo’Minov Oybek Alisher, and Shoyev Mardonjon 
Ahmadjon O’G’Li. "Calculation of the thermal performance of a flat solar air heater." Достижения 
науки и образования 12 (53) (2019). 

26. Usarov, M. K., and G. I. Mamatisaev. "Calculation on seismic resistance of box-shaped structures of 
large-panel buildings." In IOP Conference Series: Materials Science and Engineering, vol. 971, no. 3, 
p. 032041. IOP Publishing, 2020. 

27. Usarov, M., G. Ayubov, G. Mamatisaev, and B. Normuminov. "Building oscillations based on a plate 
model." In IOP Conference Series: Materials Science and Engineering, vol. 883, no. 1, p. 012211. 
IOP Publishing, 2020. 



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 
Volume: 02 Issue: 12 | Dec 2021, ISSN: 2660-5317 

 

© 2021, CAJOTAS, Central Asian Studies, All Rights Reserved                                         237 

Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

28. Mirsaidov, Mirziyod, Makhamatali Usarov, and Giyosiddin Mamatisaev. "Calculation methods for 
plate and beam elements of box-type structure of building." In E3S Web of Conferences, vol. 264. 
EDP Sciences, 2021. 

29. Arifjanov, A., Samiev, L., Yusupov, S., Khusanova, D., Abdulkhaev, Z., & Tadjiboyev, S. (2021). 
Groundwater Level Analyse In Urgench City With Using Modflow Modeling And Forecasting 
System. In E3S Web of Conferences (Vol. 263, p. 03010). EDP Sciences. 

30. Abdukarimov, B. A., Sh R. O’tbosarov, and M. M. Tursunaliyev. "Increasing Performance Efficiency 
by Investigating the Surface of the Solar Air Heater Collector." NM Safarov and A. Alinazarov. Use of 
environmentally friendly energy sources (2014). 

31. Erkinjonovich, Abdulkhaev Zokhidjon, and Madraximov Mamadali Mamadaliyevich. "Water 
Consumption Control Calculation In Hydraulic Ram Device." In E-Conference Globe, pp. 119-122. 
2021. 

32. Madaliev, E. U., Madaliev, M. E. U., Mullaev, I. I., Shoev, M. A. U., & Ibrokhimov, A. R. U. (2021). 
Comparison of Turbulence Models for the Problem of an Asymmetric Two-Dimensional Plane 
Diffuser. Middle European Scientific Bulletin, 18, 119-127. 

33. Madaliev, M. E. U., Rakhmankulov, S. A., Shoev, M. A. U., & Ibrokhimov, A. R. U. (2021). 
Modeling of Deformation Processes and Flow of Highly Concentrated Suspensions in Cylindrical 
Pipelines. Middle European Scientific Bulletin, 18, 128-136. 

34. Маликов, З. М., and М. Э. Мадалиев. "Численное моделирование течения в плоском внезапно 
расширяющемся канале на основе новой двужидкостной модели турбулентности." Вестник 
Московского государственного технического университета им. НЭ Баумана. Серия 
Естественные науки 4 (2021): 24-39. 

35. Mamadalievich, M. M., & Erkinjonovich, A. Z. Principles of Operation and Account of Hydraulic 
Taran. JournalNX, 1-4. 

36. Маликов, Зафар Маматкулович, and Муродил Эркинжанович Мадалиев. "Численное 
исследование закрученного турбулентного течения в канале с внезапным 
расширением." Вестник Томского государственного университета. Математика и 
механика 72 (2021): 93-101. 

37. Malikov, Zafar Mamatkulovich, and Murodil Erkinjanovich Madaliev. "Mathematical modeling of a 
turbulent flow in a centrifugal separator." Vestnik Tomskogo Gosudarstvennogo Universiteta. 
Matematika i Mekhanika 71 (2021): 121-138. 

38. Erkinjonovich, A. Z., & Mamadaliyevich, M. M. (2021, May). Water Consumption Control 
Calculation In Hydraulic Ram Device. In E-Conference Globe (pp. 119-122). 

39. Мадрахимов, М. М., З. Э. Абдулҳаев, and Н. Э. Ташпулатов. "Фарғона Шаҳар Ер Ости Сизот 
Сувлари Сатҳини Пасайтириш." Фарғона Политехника Институти Илмий–Техника 
Журнали 23, no. 1 (2019): 54-58.  


