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EVERYDAY HEAT INPUTS OF RELIGIOUS BUILDINGS

Abstract. The article analyzes modern methods of calculating everyday heat inputs of religious buildings,
which are characterized by the short-term presence of a large number of people. The calculation of the
coefficient of everyday heat inputs for the Spiritual Center in the Donetsk region was made, according to
the three methods considered. Based on the analysis of the methods for calculating household heat losses,
the main factors influencing the calculation results are determined. The quantitative indicator of the
discrepancy between the values of the coefficient of everyday heat inputs based on the same calculation
method was determined, but with allowance for regional corrections.
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RELEVANCE

Religious buildings are buildings specially built for worshiping and various religious rites. Layout and
arrangement and architectural design of religious buildings, as well as systems of their engineering equipment,
should ensure the optimal level of energy consumption, creating comfortable conditions for the stay of large
masses of visitors to religious buildings.

One of the feature of Christian churches is the shortness of daily services, which influences the mode of
exploitation of such temples. Therefore, it's necessary to create the necessary internal air temperature during
the operation of religious buildings, while avoiding temperature stratification, as well as to remove harmful
substances and combustion products. Religious buildings are characterized by low energy efficiency, due to
the large volumes of the internal space of such buildings, and therefore it is necessary to provide for expensive
engineering systems for air conditioning, ventilation and space heating.

LITERATURE REVIEW

The issues of increasing the energy efficiency of external building envelopes in the CIS countries became
relevant at the end of the 20th century. At present, in conditions of austerity of energy resources, the problem
of reducing heat loss through the outer shell of residential buildings is one of the top priorities in the
construction sector, the solution of which has been devoted to a large number of scientific works. The issues
of reducing heat losses through external enclosing structures of public buildings, in particular cult buildings,
become no less significant, primarily because of the size of the internal space and the non-typical nature of
spatial planning decisions.

The problem of increasing the energy efficiency of public buildings is devoted to the work [1], whose goal
is to determine the most energy-efficient enclosing structure of public buildings on the basis of comparison
of two types of structures: a conventional multi-layer facade and a ventilated facade with the same thickness
of the thermal insulation layer. Based on the thermal engineering and humidity calculations, the values of
their resistance to heat transfer were obtained and the condensation zones were determined.

A set of measures to improve the energy efficiency of a public building, implemented in practice, is described
in [2]. In work [3] questions of improvement of microclimate parameters of public buildings are considered.
In the article [4] the questions of increasing the degree of energy efficiency of public buildings using energy-
saving enclosing structures, among which the most energy-efficient ones were identified, are considered. A
comprehensive assessment of energy efficiency and thermal protection of buildings was considered in [5], the
results of which allow to establish the thermotechnical state of the object under study. An investigation of
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the energy efficiency of public buildings with the determination of the feasibility of using a complex of energy-
saving measures on the example of two public buildings is described in [6], and the economic efficiency of the
whole set of energy saving solutions is presented. The determination of the thermal conductivity of materials
by a mathematical method and the identification of the state of the structures of public reconstructed buildings
after commissioning of the facility are described.

The issues of increasing the energy efficiency of external enclosing structures of public buildings are relevant
for foreign scientists of the European Union countries, which are reflected in [7-10].

However, the issues of the influence of internal heat transfers on the reduction of heat loss through the
external enclosing structures of public buildings remain open. Modern regulatory documents of Ukraine,
the Russian Federation and European countries [11—13] regulate various methods for calculating the heat
loss of public buildings with the definition of parameters that affect the amount of heat loss, one of which is
the magnitude of household heat input.

GOAL

To carry out a comparative analysis of methods for calculating the heat of everyday life of religious buildings
for the selection of the optimal methodology for calculating everyday heat inputs.

TASKS

1. To analyze of the main methods for calculating everyday heat inputs of religious buildings.

2. To identify the main factors affecting the results of calculating everyday heat inputsof religious buildings.
3. To make a comparative analysis of the proposed methods for calculating everyday heat inputs.
Subject of study — physical phenomena and processes affecting the indicators of everyday heat inputs.
The object of the study is the everyday heat inputsof religious buildings.

MAIN PART

The building of the Spiritual Center (figure) is located in the Donetsk region. The construction of the
building in terms of complex configuration, consists of three blocks. Blocks in axes 1-6 and 1016 are designed
as 3 storied, with operated basement premises. The building has an incomplete supporting frame, that is,
monolithic reinforced concrete columns and floors, and bearing walls of ceramic bricks with a thickness of
380 mm. The dimensions in the extreme axes are 60,0x60,0 m. The dimensions of the first block are 24,2x24,0 m,
the second block is 24,0x24,2 m. The height of the building blocks is 15,5 m.

Figure — Spiritual Center, Donetsk region.

Technical and economic indicators of the building:
— building area — 2 643,3 m?
— the total area of the building — 1 944 m?
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— useful area of the building — 2 980 m?;

— building space (volume) of the above-ground part of the building — 8 164,8 m?.

The external walls of the building of the Spiritual Center are insulated with mineral wool plates, 115 mm
thick with a coefficient of thermal conductivity of 0,042, W / (n-K); the insulation was made according to
DBN B.2.6-31:2006.

When calculating the heat balance of a building, one of the significant components is the value of everyday
heat inputs, which is 12...15 % of the total building balance. We will calculate the everyday heat inputs
according to the three proposed methods for determining everyday heat inputs:

1) by the methodology of DSTU-N B A.2.2-5:2007 «Regulations on the development and compilation of
energy certificates for buildings under new construction and reconstructions;

2) according to the procedure of GOST R 55656-2013 «Energy characteristics of buildings. Calculation
of energy use for space heating»;

3) by the methodology of DSTU B A.2.2-12:2015 «Energy efficiency of buildings. National method of
calculating energy consumption for heating, air conditioning, ventilation, lighting and hot water supply».

In the bases of the three calculation methods, the provisions of [14] are taken which are adapted for the
regions of Ukraine and the Russian Federation, taking into account the climatic factors and heat engineering
characteristics imposed on the bearing enclosing structures. However, on the territory of Ukraine there are
two normative documents regulating the calculation of everyday heat losses of buildings. They give the values
of everyday heat inputs, which differ 4 times from each other. All three methods of calculation take into
account heat inputs from people, lighting systems, household appliances and equipment, but the factors
that take into account the duration of heat input, and the coefficients of use of buildings, are different in the
methods discussed.

CONCLUSION

1. As aresult of the analysis of the three methods for calculating everyday heat inputs in religious buildings,
it is established that each of them is based on the calculation methodology in accordance with ISO 13790:
2008, taking into account regional amendments.

2. The main factors affecting the magnitude of everyday heat inputs are the number of people staying in
the building, the power of the lighting system and household appliances and equipment, and the coefficients
of their use.

3. Based on the analysis of the results of calculation of everyday heat inputs in the building of the Spiritual
Center in the Donetsk region, the values of heat input are defined, differing from each other from 1,4 to 4
times.
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M. B. OBEPYEHKO, T. U. BATOPYIIKO
BBITOBDLIE TEIIJIOIMOCTYIIJIEHUA KYJBTOBOTI'O 3/IAHUA
TOY BIIO «/lonbacckast HAllMOHAJbHAS aKaJeMUsI CTPOUTENBCTBA U aPXUTEKTYPBI»

AnHoTtanus. B cTaThe aHAMM3UPYIOTCST COBPEMEHHBIE METO/BI PacyeTa GBITOBBIX TEILIOMOCTYIIEHUN KyJTh-
TOBBIX 3/JaHUH, KOTOPbIE XapaKTePU3YIOTCsI KPATKOBPEMEHHBIM MPUCYTCTBHEM OOJBIIOTO KOJIUYECTBA JIIO-
neit. [IpousBenen pacyer Koahuirenta GHITOBBIX TEMIOMOCTYIIEHHH st [[yXoBHOTO 1IeHTpa B JloHel-
KON 06JIaCTH COTJIACHO TPEM PAaCCMOTPEHHBIM MeToziaM. Ha 0cHOBe TPOBEIEHHOTO aHAI3a METOI0B pacyeTa
GBITOBBIX TEIIOMOCTYIIEHUN OMpeeseHbl OCHOBHBIE (haKTOPBI, BIUIONINE Ha Pe3yabTaThl pacyera. Or-
peflesieH KOJTMYeCTBEHHbIH TTOKa3aTeJab PACXOKACHUS 3HAYeHH Koa(puirenTa GbITOBBIX TEMIOTOCTYII-
JIEHWIT Ha OCHOBE OJIHOTO M TOTO K€ MeTO0/[a PACUETa, HO C YUETOM PETMOHAJIBHBIX MOTIPABOK.

KimoueBble coBa: 6bITOBBIE TEILIOMOCTYIJIEHSI, TEMIIEPATYPHOE TT0JIE, IHEProa(HEKTUBHOCTD.
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M. B. OBEPYEHKO, T. I. 3BATOPYIKO
INOBYTOBI TEIIJIOHAJIXO/AXEHHS KYJIBTOBOT BY/IIBJII
JOY BIIO «/lonbacbka HalioHaJbHa aKajemis OYAiBHUITBA 1 apXiTeKTypu»

AHoranisg. Y CTaTTi aHATI3YIOTHCS CYIaCHI METOAU PO3PAXYHKY MOOYTOBUX TEMIOHAIXOIKEHD KYILTOBUX
GyziBesb, Ki XapaKTePU3YEThCSI KOPOTKOYACHOK IIPUCYTHICTIO BEIUKOI KiIbKOCTI Jirozell. Bukonano pospa-
XyHOK KoedilienTa moOyToBUX TeIIOHAAXOAKeHb 11 JyxoBHOTO 1eHTpy B JloHenbKill obmacti, 3TiaHO 3
TPhOMA PO3IJIAHYTUME MeToflaMi. Ha OCHOBI IIPOBEIEHOTO aHAJI3y METO/IB PO3PAXYHKY MOOYTOBUX TEILIO-
Ha/IXO/KeHb, BU3HAUEHI OCHOBHI (JakTOPH, 110 BININBAIOTD Ha Pe3yJIbTaT! PO3paxyHKy. BusHaueHo KimbKicHUI
MOKa3HKUK PO36IKHOCTI 3HaUYeHb KoedilienTa mo6yTOBUX TEIMIOHAAXO/KEHb Ha OCHOBI OJHOTO i TOTO % Me-
TOZY PO3PaxyHKYy, ajle 3 ypaxyBaHHIM PeTiOHAJIBHUX IIOIPABOK.

KmouoBi croBa: 1o0yTOBI TEMIOHAIXO/PKEHHS, TEMIIEPATYPHE T10JIe, eHeproedeKTHBHICT.

Ogepuenko Mupa BukropoBna — acripadt 1-ro roga o0y4eHuUs], aCCUCTEHT KadeApbl apXUTEKTYPbI TPOMBIIIJIEHHBIX 1
rpaxkaanckux saanuii TOY BITO «/lonGacckas HallMOHAJIbHAS aKaJeMUsl CTPOUTENbCTBA U apXUTEKTYPbl». HayuHbie
MHTEPEChl: CTPOUTEIbHAS TeIJIOMU3NKA U KIUMATOJIOTHSI, TeILTIONOTEPH 3AaHUs.

3aropyiiko Tamapa UBanoBHa — mo1ieHT Kadeapsl mHOCTpaHHBIX s361k0B [OY BITO «/loHbacckast HalfmoHa bHasT aKka-
JIeMUsI CTPOMTEbCTBA U aPXUTEKTYPbl». HayuHble MHTEPECHI: METOAMKA MPETO/IABAHNS THOCTPAHHBIX SI3BIKOB, POJIb TIpe-
HoJaBaTesist B y4eOHOM TIporiecce, PoGIeMbl BOCITUTAHUS CTYAEHIECKOH MOIOIEKH.

OBepuenko Mipa BikropiBHa — acripanT 1-ro poKy HaBYaHHS, acCHCTEHT Kade[py apXiTeKTypu MPOMHUCIOBUX i IIUBiJIb-
Hux Oyaisess JJOY BIIO «/loHb6achbKa HallioHaIbHa akazeMis OyaiBHUIITBA | apxiTekTypu». Haykosi intepecu: Oy niBenbHa
TerutodisuKa Ta KIiMaTOoJIOTis, TEIIOBTPATH Oy /IiBJIi.

3aropyiiko Tamapa Ieaniena — nouent kabenpu inozemunx Mos [JOY BIIO «/[oHbacbka HallioHaibHA aKageMis OyaiB-
HUITBA i apxiTekTypu». HaykoBi iHTepecu: MeTOIMKA BUKJIA/IAHHST iHO3EMHHIX MOB, POJIb BUKJIA/[a4a B HABYAJILHOMY TIPO-
1eci, Tpo6IeMy BUXOBAHHST CTYAEHTCHKOI MOJIOJ.

Overchenko Mira — Post-graduate student of the 1st year of training, assistant, Architecture Industrial and Civil
Buildings Department, Donbas National Academy of Civil Engineering and Architecture. Scientific interests: building
thermo physics and climatology, heat loss of the building.

Zagoruyko Tamara — Associate Professor, Foreign Languages Department, Donbas National Academy of Civil Engineering
and Architecture. Scientific interests: teaching methods of foreign languages, lecturer's functions in a teaching process,
student’s education problems.
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