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Streszczenie. Przedstawiono budowę i zasadę działania elektrycznych podzielni-
ków kosztów ciepła. Skupiono się na poprawnej interpretacji temperatury sond 
pomiarowych podzielnika oraz odpowiadających im temperatur grzejnika i oto-
czenia. Przeprowadzono badania, a także opracowano własne analizy i wnioski 
w celu udoskonalenia metody obliczania ciepła oddanego z grzejnika.

Abstract. The structure and operating principle of electric heat cost allocators 
are presented. The focus is on correctly interpreting the temperature of the allo-
cator temperature sensors, as well as the corresponding heater and ambient tem-
peratures. Research was conducted and analyses and conclusions were developed 
to improve the method of calculating the heat emitted from the radiator.
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Introduction
Heat cost allocators with electrical power supply [1, 2] are used for establishing 
the heat consumption value of room heating radiators. This standard specifies that 
heat cost allocators shall not be used for heating systems where the temperature 
of the heating system falls below or exceeds the temperature limits of the heat cost 
allocators, where the rating factor for the thermal output, KQ, cannot be clearly speci-
fied or where the heating surface is inaccessible. This applies usually to the follow-
ing heating systems:
	y floor heating,
	y radiant ceiling heating,
	y flap-controlled radiators,
	y radiators with ventilators,
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	y fan-assisted air heaters,
	y heating systems with steam-operated radiators.

Paper [3] presents the results of analyses of convection radiators from various 
manufacturers that can be used with cost allocators. The analyses focused on the vol-
ume, mass and length of the convection radiators, using the appropriate indicators 
QM, QV and QL. The papers [4, 5] present the evaluation criteria for heat cost allocator 
recordings based on the 2009 VDI 2077 guidelines, which align well with the reali-
ties of multi-family residential buildings for housing associations in eastern Poland. 
The purpose of article [6] is to provide a brief overview of the requirements set out 
in the PN EN 834 standard. It also provides the values of the EB coefficients neces-
sary for analysing the accuracy of heat consumption recording. The standard defines 
the basic condition of the radiator, and the control diagrams should be constructed 
in such a way that the radiators on which the cost allocators are mounted release heat 
to the room in ambient conditions.

The temperatures supplied to the radiators in the f lats were compared 
with the requirements for electronic heat cost allocators set out in PN-EN 834. 
Due to the requirements of electronic heat cost allocators, new design temperatures 
for central heating systems were proposed [7]. If cost allocators operate outside 
the baseline state, the readings of heat consumption are nonlinear. Paper [8] iden-
tified three cases of radiator operation. In the first case, the allocator registered too 
many heat units; in the third case, it failed to register the heat delivered to the room. 
The second case was unstable, meaning the allocator initially registered too much 
heat, but then failed to register the heat transferred by the radiator to the room when 
the flow through the radiator was minimally reduced. In work [9], the amount of heat 
Qobl theoretical transferred by the radiator to the room was calculated using equation
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where Qn – catalogue heater power [W], Δt ln – logarithmic temperature difference 
according to the manufacturer’s assumptions, for catalogue heater power of radia-
tor, Δt – logarithmic temperature difference during measurements, n = 1.33 – coef-
ficient characteristic for a given type of heater. The total power of the heater during 
the measurement was multiplied by the test time dt of individual periods (24 hours) 
and was expressed in kWh. 

The value Qobl was then compared with the values Qr read from the cost allocator 
and with the values QWobl determined using equation [8]
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where tH – measured radiator surface temperature at the sensor location, tL – ambi-
ent temperature, K = KQKCKT – conversion factor [1].
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The results of heat consumption analyses were conducted on a building [10], hous-
ing estate [11] and city scale [12].

This article aims to present the relationship between the measurement sites tH, 
tHS, tRS and tL (Fig. 1).

Electronic heating cost allocators
Electronic heating cost allocators are devices that account for the costs of central heat-
ing in multi-family buildings. They are used in calculations to allocate the overall 
heating costs to individual users of the premises, depending on their heat consump-
tion. Mounted on radiators in apartments, they work by measuring the temperature 
difference between the radiator and the air in the room. As they are indicators rather 
than measures, their readings may be misinterpreted; however, they encourage heat 
conservation and enable fairer settlements. They do not measure thermal energy 
in physical units (GJ or kWh); they only indicate consumption units, which are used 
for heating cost accounting. Two temperature sensors ensure their operation, and heat 
consumption units are calculated based on the difference in their values. 

One tHS sensor measures the temperature of the heater tH.
The second tRS sensor measures the air temperature in the room tL.

FIGURE 1. An example of a temperature drop between the heater (tH), the divider sensors 
(tHS and tRS) and the ambient temperature (tL)

Measurement stand
The test was performed on a heater with a power output of Qn = 2310 W at an inflow 
temperature of 90°C and an outflow temperature of 70°C and a room temperature 
of 20°C. Fig. 2 below shows the diagram for mounting the measuring probes. In place 
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of the original NTC thermistor sensors in the divider, temperature sensors have been 
installed that are connected to an electronic recorder which collects data in a text file. 

The measurements were carried out in the actual operating conditions 
of the radiator.

FIGURE 2. Diagram showing the arrangement of the tested measurement points

Measurement results
Fig. 3 shows the measurement data that has been analysed and archived. More than 

34,000 measurement cycles were recorded.

FIGURE 3. Graph showing the results of temperature measurements (tH, tHS, tRS and tL)
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Analysis of measurement results
The analysis results are presented in Figs. 4 and 5. 

FIGURE 4. Data obtained versus room temperature tL  

FIGURE 5. Data obtained versus radiator temperature at the location of the allocator tH  
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Room temperatures tL (Fig. 4) fluctuate around 20°C. Temperatures below 18°C 
are not included in the definition of the radiator’s normal operating conditions. Such 
temperatures may occur in unoccupied rooms. Significant temperature fluctuations 
are possible for room temperatures above 20°C.

The graph (Fig. 5) shows that the measured temperatures versus the radiator tem-
perature at the allocator location tH vary linearly, and the actual values of tempera-
tures (tHS, tRS and tL) can be approximated quite well by linear functions. The corre-
lation coefficient R between the presented data and the temperature tH is as follows:
tH → tHS = 0.996,
tH → tRS = 0.950,
tH → tL = 0.870,
tH → Q [kWh] = 0.983.

Conclusions
The above study examined the relationship between the temperatures tH, tHS, tRS, tL. 
The correlations between these temperatures and the heater temperature tH at the point 
of installation of the cost allocator, as well as the ambient temperature tL were 
determined.

The temperature tH has the greatest correlation to the temperature tHS = 0,996; 
however, the coefficient of determination R2 of the linear trend line for tHS is 0.992. 
This indicates a high degree of convergence in the data, but the temperatures tH and tHS 
are different.

The greatest correlation with the ambient temperature (tL) is with the external 
sensor temperature (tRS), with a coefficient of determination (R²) of 0.962. However, 
the temperatures (tL and tRS) are different.

The temperature measured by the electronic divider’s sensors (tHS and tRS) is pri-
marily dependent on the surface temperature (tH) of the heater at the installation site. 
By contrast, the ambient temperature (tL) varies over a relatively small range and has 
a smaller impact on the values recorded by the allocator. 

Temperatures follow the inequalities tH > tHS > tRS > tH, and no anomalies caused 
by disruptive factors have been identified.

Acknowledgments  
The authors gratefully acknowledge the financial support for this work 
from the Ministry of Science and Higher Education of Poland under grant 
No. W/WB-IIŚ/2/2022 of Bialystok University of Technology.

References
[1]	 PN-EN 834:2013-12. (2013). Heat cost allocators for the determination of the con-

sumption of room heating radiators – Appliances with electrical energy supply.



122

[2]	 EN 834:2013 / AC:2015. (2015). Heat cost allocators for the determination 
of the consumption of room heating radiators – Appliances with electrical ener-
gy supply.

[3]	 Bargłowski, L., Adamski, M., Rebman, M. (2023). Analysis of structural solu-
tions for radiators in buildings. Civil and Environmental Engineering Reports, 
33(1), 139–149. https://doi.org/10.59440/ceer-2023-0010

[4]	 Michnikowski, P., Skiba, J. (2014). Test the Settlement of Individual Heating 
Costs on the Basis of Indications Radiator Electronic Allocators (Testy popraw-
ności rozliczania indywidualnych kosztów ogrzewania na podstawie wskazań 
nagrzejnikowych podzielników elektronicznych). Ciepłownictwo, Ogrzewnictwo, 
Wentylacja, 45(9), 347–351. https://doi.org/10.13140/RG.2.2.25432.98562

[5]	 Michnikowski, P., Grzywacz, M. (2015). Validation of heat cost accounting ba-
sed on allocators indications (Sprawdzanie poprawności rozliczania kosztów 
ogrzewania na podstawie wskazań podzielników). Rynek Instalacyjny,1–2, 71–74.

[6]	 Adamski, M., Bargłowski, L., Rebman, M. (2022). Standards PN-EN 834 
for Electronic Heating Cost Distributors (Normy PN-EN 834 dotyczące elek-
tronicznych podzielników kosztów ogrzewania). Ciepłownictwo, Ogrzewnictwo, 
Wentylacja, 53(10), 36–38. https://doi.org/10.15199/9.2022.10.6

[7]	 Bargłowski, L., Adamski, M. (2024). Central Heating Control Charts 
for the Economic Use of Energy in Residential Buildings. Civil and Environmental 
Engineering Reports, 34(3), 1–15. https://doi.org/10.59440/ceer/190249

[8]	 Adamski, M. (2017). Radiator temperature field and recorded heat (Pole tempe-
ratury powierzchni grzejnika a wskazania podzielnika kosztów). Ciepłownictwo, 
Ogrzewnictwo, Wentylacja, 48(10), 418–422. https://doi.org/10.15199/9.2017.10.6

[9]	 Adamski, M., Bargłowski, L. (2024). Testing the linearity of values recorded by 
the cost allocator (pp. 256–259). In Збірник наукових праць: XVII Міжнародної 
науково-практичної конференції академічна й університетська наука: 
Результати та перспективи. Полтавська політехніка імені Юрія 
Кондратюка.

[10]	 Bargłowski, L., Adamski, M., Furdas, Y., Myroniuk, K., Zhelykh, V. (2025). 
Analysis of Changes in Heat Consumption in the Developing Housing Estate. 
Inżynieria Mineralna, 2. https://doi.org/10.29227/im-2025-02-02-012

[11]	Adamski, M., Bargłowski, L., Zhelykh, V., Myroniuk, K., Furdas, Y. (2025). 
Energy Consumption Indicators in Residential Buildings in North-Eastern 
Poland. Inżynieria Mineralna, 2. https://doi.org/10.29227/im-2025-02-02-101

[12]	Kapalo, P., Adamski, M. (2021). The Analysis of Heat Consumption in the Selected 
City, Lecture Notes in Civil Engineering. In Z. Blikharskyy (Ed.), Proceedings 
of EcoComfort 2020. Lecture Notes in Civil Engineering (Vol. 100, pp. 158–165). 
Springer. https://doi.org/10.1007/978-3-030-57340-9_20


