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HAIIIOHAJIbHUAM BCTYII

Le#i cranmapt € ToToxkauM nepekiagom EN 15316-2-1:2007, Heating systems
in buildings - Method for calculation of system energy requirements and system effi-
ciencies - Part 2-1: Space heating emission systems (Cucremu Teruio3ade3rneueHHs
OyniBeiab. MeTouka po3paxyHKy €HEepronoTpeOu Ta eHepro-e(peKTUBHOCTI CUCTEMHU.
Yactuna 2-1. TerioBigaya CHCTEMOIO OTIAJICHHS ).

EN 15316-2-1:2007 miarorosieno Texuiuaum komiterom CEN/TC 228 "Heat-
ing systems in buildings" (Cuctemu onaneHHsi Oy1iBesb), CEKpPETapiaTOM SKOTO Ke-
pye DS.

Jlo HaIiOHAJTBLHOTO CTAaHAAPTY JOTYYECHO AaHTJIOMOBHHM TEKCT.

Ha teputopii YkpaiHu sk HalllOHaJbHUW CTaHIAPT Ji€ JiBa KOJIOHKA TEKCTY
JNCTY b EN 15316-2-1:2011 "Cuctemu Teruiozabe3nedeHns: OyaiBens. MeTtonnka
PO3paxyHKy €HeprornoTpedou Tta eHeproedekTuB-HOCTI cuctemMu. YactuHa 2-1. Ten-
noBiggaua cucremoro onaienns (EN 15316-2-1:2007, IDT)", BukiameHa yKpaiHCh-
KOO MOBOIO.

3rigno 3 JIBH A.1.1-1-93 "Cucrema crangapTu3ailii Ta HOpMyBaHHS B Oy 1iIBHU-
1TBi. OCHOBHI MOJIOKEHHS" TIeH cTaHAApT BITHOCUTHCS 10 KoMIuiekcy B.2.5 "TexwHi-
yHi HJ[. OG'extu OyniBHuiTBa. [H)XXeHepHe oOnamHaHHs OyIWHKIB 1 criopya. BHyT-
pIIITHI CUCTEMU Ta O0aiHaHHS".

CranaapT MICTUTh BUMOTH, K1 BIAMOBIal0Th YAHHOMY 3aKOHOJIaBCTBY.

TexHiyHUN KOMITET, BIMOBIIAIBHUH 32 11ek cTanaapt, - TK 306 "IHxenepHi
MEpexXi Ta ciopyau".

Jlo cTangapTy BHECEHO Taki peJaKIliiHi 3MiHHU:

- c7oBa "1e €BpoONeChKMA cTaHaapT" 3aMiHEHO Ha "Tieit cTanmapT";

- CTPYKTYpPHI €JIEMEHTH IILOTO cTaHaapTy - "Oo0knaaunka", "I[lepeamona", "Ha-
nioHabHUM BeTyn", "TepMiHM Ta BUSHAUYEHHS MOHATh, YMOBHI MO3HAKU Ta OJMHMII
BuMipy", "bibmiorpadiuni gani" - opopMIIEHO 3T1iIHO 3 BUMOraMU HalllOHAIbHOI
cTaHAapTu3alli YKpainu;

- 3 mepeaMoBH A0 eBponeiicbkoro cranaapty EN 15316-2-1:2007 y ueit ctpyk-

VI


http://www.dbn.com.ua/

JCTY b EN 15316-2-1:2011
TypHUil enemeHT "HarionaneHuit BCTyn" B3Te Te, I10 0€3M0CepeaHbO CTOCYEThCA
[[BOTO CTaHJAPTY.

[lepenix HamioHanbHux ctanaaptiB Ykpainu (JACTYVY), i1eHTUYHUX MIXKHAPOI-
HUM Ta €BPONEHCHKUM CTaHAapTaM, mocmianHs Ha siki € B EN 15316-2-1:2007, nase-
JICHO y HarioHaabHOMY aonaTky HA. Pexomenmariii moao 3acTocyBaHHS METO/IIB
BU3HAYEHHS €EHEePIronoTpeOn Ta eHeproePeKTHHOCTI Ha/laHl y HaIllOHAJLHOMY J0JaT-

ky Hb.
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BCTYII

[leir cranmapt cKiagae OKpeMmy 4ac-
TuHy cepii cranaaptiB EN 15316 3 meto-
MKW PO3PaxXyHKy €HEpronoTpedH Ta eHe-
proedeKTUBHOCTI CUCTEM OMaJleHHs Oy/Ii-
BEJIb Ta CUCTEM rapsyoro BOJIONOCTaYaHHS
(I'BII), sixa cTOCy€ThCS TETIOBIIAYI.

VY 1poMy cTaHaapTi BU3HAYEHO CTPY-
KTypy pPO3paxyHKy pEryaspHUX BTpaT
€Heprii Ta eHepreTHYHNX BUMOT 100 Te-
IUIOBI/IIABAIbHOI CKJIAZIOBOI CHUCTEMM JIJISI
3a0e3MeueHHs €HEpPronoTpeou OyIIBIL.

Po3paxyHkoBHIA METO/T 3aCTOCOBYIOTH JIJIS:

- PpO3paxyHKy peryJsipHUX BTpaT
€Heprii TEeIUIOBIIaBaJIbHOIO CKJIAJIOBOIO
CHCTEMU;

- OnTUMI3AIlll eHEPreTUYHUX MoKa-
3HMKIB NPU HOBOMY OYJIIBHUITBI IILJISI-
XOM BHOOpY 13 J€KIJIBKOX BapiaHTIB MpO-
€KTHUX PIIICHb;

- OIIHKM e(PEeKTy BiJl 3aCTOCOBYBAHUX
3ax0/liB 31 30€pEeXKEHHS €HEprii B ICHYOUIN
OyniBiIi 32 PO3PAXYHKOM €HEPrornorpedu y
MOPIBHSHHI 3 ICHYFOUMM CTaHOM.

CTOCOBHO BXIJTHHX JaHUX Ta JIE€TaJIb-
HOTO MOPSIIKY PO3PaxyHKY, 10 HE HaJIaHO
B I[bOMY CTaHJApTi, HEOOXiJHO 3BEPHY-
THUCh JI0 THIINUX €BPOIEHCHKUX CTAaHIAPTIB

a00 HaIllOHAJILHUX TOKYMEHTIB.

VIl

INTRODUCTION

This European Standard constitutes
the specific part related to space heating
emission, of the set of prEN 15316 stan-
dards on methods for calculation of sys-
tem energy requirements and system ef-
ficiencies of space heating systems and
domestic hot water systems in buildings.

This European Standard specifies
the structure for calculation of the system
energy losses and energy requirements of
a heat emission system for meeting the
building net energy demand.

The calculation method is used for
the following applications:

- calculation of the system energy
losses of the heat emission system;

- optimisation of the energy performance
of a planned heat emission system, by applying
the method to several possible options;

- assessing the effect of possible
energy conservation measures on an existing
heat emission system, by calculation of the
energy requirements with and without the
energy conservation measure implemented.

The user needs to refer to other European
Standards or to national documents for input
data and detailed calculation procedures not
provided by this European Standard.
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HAIIIOHAJIBHUM CTAHJIAPT YKPAIHU

Cucremu Tenjiozade3neyeHHs oOyniBeiab
METO/IUKA PO3PAXYHKY EHEPI'OIIOTPEBHU TA
EHEPITOE®EKTUBHOCTI CUCTEMMU

Yacruna 2-1. TemioBiggaua cucreMoro onajJeHHs

Cucremsl TEI000ECIEUEHHS 30aHUI
METOAMKA PACUETA SHEPI'OITOTPEBHOCTHU U
OHEPI'OOOOEKTHUBHOCTHU CUCTEMBI

Yacte 2-1. TenmmooTrnaya cucTeEMON OTOIUICHUS

Heating systems in buildings
METHOD FOR CALCULATION OF SYSTEM ENERGY REQUIREMENTS
AND SYSTEM EFFICIENCIES

Part 2-1. Space heating emission systems

1 COEPA 3ACTOCYBAHHA

Ileit cranmapT BU3HAYa€ HEOOXIJIHI
BXIJIHI Ta BHUXIOHI [aHI, B3a€MO3B'I3KHU
(CTpyKTYypy) METONy pPO3paxyHKy 3 Me-
TOIO 3a0€3MEUCHHSI €IMHOT €BPOIEUCHKOT
METOJIMKH PO3PAXYHKY.

EneproedextuBHicTh MOXe OyTH
OIlIHEHAa OJHUM 31 CIOCOOIB - 3a ITOKa3-
HUKaMU €(QEKTUBHOCTI TEIUIOBI//1aBalb-
HOI CKJIQAOBOI cucTeEMH a00 3a MOKa3HH-
KaMU HaJIMIPHOCTI TeMIepaTypu OIalto-
BaHOro 00'emy uepe3 Hee(EeKTUBHICTb
TEIUIOBIIIaBaIbHOI CKJIaJOBOI CUCTEMH.

Merton 6a3yeThCcsl Ha aHali31 HACTY-

ITHUX XapaKTePHUCTHK TEILIOBIIIaBaIbHOI

Yuunwuii Big 2013-01-01
1 SCOPE

The scope of this European Stan-
dard is to standardise the required inputs,
the outputs and the links (structure) of
the calculation method in order to
achieve a common European calculation
method.

The energy performance may be as-
sessed either by values of the heat emis-
sion system efficiency or by values of the
increased space temperatures due to heat

emission system inefficiencies.

The method is based on an analysis

of the following characteristics of a space
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CKJIaJIOBOI CHICTEMH 3 PETYJIFOBAHHSM BKJTIOUHO:

- HEPIBHOMIPHICTh PO3MOALLY TEM-
nepaTypy B OMAIFOBAHOMY 00'eMi;

- yOymoBaHl y OyaiBelbHI KOHC-
TPYKIIi1 ONaTioBaIbHI MaHeTi;

- TOYHICTh PETYyJIOBaHHS BHYTpI-
IIHBOI TEMITEPaTypH.

Eneprito, sika HeoOXigHa M TeN-
JIOBIJIJIABAJIBHOI CKJIAJIOBOi CUCTEMH, PO-
3paxOBYIOTh OKpPEMO JJisi TEIUIOBOI Ta
€JIEKTPUYHOI €Heprii, o0 MOJEermuTu
BU3HAUCHHS KIHIIEBOI €HEprii Ta BiAmo-
BIJIHOI TIEPBMHHOI €HEprii 3TiHO 3 1H-

IIMMH CTaHAAPTAMMU.
2 HOPMATHUBHI TIOCUJIAHHA

HaBeneni Hikue ctaHAaapTv, Ha SIKI
3po0JieH] TOCWUJIaHHS, € HEeBI1J €MHUMHU
U1 3aCTOCYBaHHS 1IbOro cTanaapty. s
JATOBAaHUX TOCUJIaHb YMHHI TIJIBKU Ha-
Be/ieH1 BUAaHHA. [l HegaTOoBaHUX IIO-
CWIaHb YMHHUM € OCTaHHE BUIAHHS
(BKJTFOUAKOUU OYJ1b-K1 3MIHH).

EN 12831 Cucremu omnanenss Oy-
aiBenb. MeToa po3paxyHKy MpPOEKTHOI
notyxxkHocti EN 15316-1 Cucremu Ten-
no3abe3neueHHss OyaiBenb. Meroauka
PO3paxyHKy €HEepromnoTpedn Ta eHepro-

edextuBHOCTI cuctemu. YactuHa 1. 3a-

rajibHi IOJIOKEHHS

heating emission system, including control:

- non-uniform space temperature
distribution;

- heat emitters embedded in the
building structure;

- control accuracy of the indoor
temperature.

The energy required by the emission
system is calculated separately for ther-
mal energy and electrical energy, in order
to facilitate determination of the final
energy and subsequently the correspond-
ing primary energy according to other

standards.
2 NORMATIVE REFERENCES

The following referenced docu-
ments are indispensable for the applica-
tion of this standard. For dated refer-
ences, only the edition cited applies. For
undated references, the latest edition of
the referenced document (including any
amendments) applies.

EN 12831, Heating systems in
buildings - Method for calculation of the
design heat load EN 15316-1, Heating
systems in buildings -Method for calcula-
tion of system energy requirements and

system efficiencies - Part 1: General



EN ISO 7345:1995 Tennoizomsitis.
@di3uyHI BEIMYMHUA Ta BU3HAYCHHS IIO-
ath (1SO 7345:1987) EN 1SO 13370
TeroBe BuKOHAHHS OymiBenb. Teruio-
nepenava depe3 TpyHT. Meroau pospa-
xyHky (1SO 13370:1998)

EN I1SO 13790 Temnmnosi xapakTepu-
CTUKU OyniBens. Po3paxyHOK eHepro-
(1SO

CIIOKWBAHHSI OITaJICHH1

13790:2004)

pu

JICTY b EN 15316-2-1:2011
EN ISO 7345:1995, Thermal insula-

tion - Physical quantities and definitions
(ISO 7345:1987) EN 1SO 13370, Ther-
mal performance of buildings - Heat
transfer via the ground - Calculation me-
thods (1SO 13370:1998)

EN ISO 13790, Thermal perfor-
mance of buildings - Calculation of
building energy use for space heating
(ISO 13790:2004)

HaunionaabHa npumirka.

[lin yac BHECeHHs Ta HaJaHHA B YKpaiHi
YUHHOCTI IIbOMY CTaHJApTy BBEJICHUI
CEN Ta 4ymanuii B €C EN 1SO
13790:2008, Energy performance of build-
ings - Calculation of energy use for space
heating and cooling (ExeproedextuBHicTh
OyniBenb. Po3paxyHOK €HeprocrnoXKMBaHHs
MIpU OMaJICHH1 Ta OXOJIOXKCHH1).

HanionaabHe MosiICHEeHHS

VY ubomy crannapti € nocunanus Ha Jupextury 2002/91/EC €Bponeiicbkoro napia-
meHTy Ta Pagu €Bpomnu Big 16 rpynus 2002 p. 3 eHeproedekTUBHOCTI OyliBelNb, sKa
nepernsHyTa i npuiinsata sk Directive 2010/31/EC of the European Parliament and of
the Council of 19 May 2010 on the energy performance of buildings (EPBD) (/Iupek-
tuBa 2010/31/€C E€poneiickkoro mapiaamenty ta Pagun €sporu Bin 19 tpasus 2010
p. 3 eneproedexruBHocTi OyaiBens (EEB]]).

3 TEPMIHU TA BU3HAUYEHHS
MOHSITh, YMOBHI TO3HAKH TA
OJUHULI BUMIPY

3 TERMS AND DEFINITIONS,
SYMBOLS AND UNITS

3.1 TepMinu Ta BUBHAYEHHSI IOHATD 3.1 Terms and definitions

VY 1pbOMy CTaHIApPTI 3aCTOCOBaHI Te- For the purposes of this document,

PMIHM Ta BH3HaudeHHs, 0 Hagadi B EN
ISO 7345:1995, nopsin i3 HUXKYCHaABEE-

HHUMMH TCpMiHaMI/I Ta BUBHAYCHHSIMU.

the terms and definitions given in EN
ISO 7345:1995 and the following apply.



JCTY b EN 15316-2-1:2011

3.1.1 po3paxyHkoBmii nepioa

[lepiox wacy, st sIKOTO 31HCHEHO
PO3paxyHOK.

IIpumirka. Po3paxyHkoBuii nepion
MOke OyTH po30OUTHIl Ha PO3pPaxyHKOBI
1HTEpBAIH

3.1.2 konauuioHoBaHa 30HA

YacTrHa KOHAMITIOHOBAHOTO 00'eMy
13 3aJ]JaHOI0 TEeMIIepaTyporo ado 3aJaHu-
MU TEeMIIepaTypaMH, SKa Ma€ OJWH 1 TOU
cCaMUi peXUM BHUKOPUCTAHHSA, Y AKIA
BHYTDIIIHS TeMIIEpaTypa Ma€ HE3HAYHE
IPOCTOPOBE BIAXWUJICHHS, Ta fKa 00CIy-
TOBYETHCS €JIMHOIO CHUCTEMOIO OTAJICHHS,
CUCTEMOIO OXOJIOJKEHHSI Ta/abo cHcTe-
MO0 BEHTHJIALUT

3.1.3 eHeprisi, siIky BHKOPHCTO-
BYIOTH /IJIfl ONAJICHHSA

Enepris, axy mocradyaroTh J0 CHC-
TEMH OMAJICHHS, 1151 3a0€3MeUeHHs eHep-
ronotrpedu B OIajieHHI

3.1.4 nmnocraBiieHa eHepris

KinbkicTe eHeprii B €HEproHocii,
0 JTIOCTaBJeHa /0 IH)KEHEPHUX CHCTEM
OyIiB/Il Yepe3 MEXY PO3MOALTY CUCTEM
JUTsI 3a0€3MeUeHHS IPUMHSITOTO CIIOCO0Yy
il BUKOPUCTaHHS (HAIPUKJIIAJ, OMaJCHHS,
oxonomkeHHs, BeHTHIAsA, I BII, ocBiT-
JIeHHs1, 00JaHaHHs) a00 Il BUPOOHUII-

TBa €JICKTPOCHEPTIi.

3.1.1 calculation period

period of time over which the calcu-
lation is performed

Note: The calculation period can be
divided
steps.

3.1.2

part of a conditioned space with a

into a number of calculation

conditioned zone

given set-point temperature or set-point
temperatures, throughout which there is
the same occupancy pattern and the in-
ternal temperature is assumed to have
negligible spatial variations, and which is
controlled by a single heating system,
cooling system and/or ventilation system

3.1.3 energy use for space heat-

ing
energy input to the heating system

to satisfy the energy need for heating

3.1.4 delivered energy

energy content, expressed per ener-
gy carrier, supplied to the technical
building systems through the system
boundary, to satisfy the uses taken into
account (e.g. heating, cooling, ventila-
tion, domestic hot water, lighting, ap-

pliances) or to produce electricity



Ipumitka 1. Consuna pamiaris,
[0 HAIXOJUTh JO0 AKTHBHUX COHSYHUX
naHesjel 4Yu KOJIEKTOPIB, Ta KIHETHYHA
€Hepris BITPY, Ky CHpUKWMAaIOTh BITPOBI
€HEepreTUYH1 YCTAaHOBKH, HE € YaCTUHAMU
eHepreTuyHoro Oamancy Oyxaismi. Ha Ha-
[[IOHAJILHOMY PIBHI BHPIIIYETHCS, CKJIa-
Jla€ 4d H1 BIJTHOBJIIOBajJbHA €HEPTis, BU-
poOJieHa Ha MiCIll, YacTKy IOCTaBJIEHOI
€HEeprli.

Ipumitka 2. I[loctaBieHa enepris
MOke OyTH po3paxoBaHa Yd BUMIipsTHA

3.1.5 mnorpe6ba B eHeprii A
onajeHHs

TennoTa, Ky HEOOX1HO MOJATH A0
a00 BUJAIUTH 3 OMNAIOBAHOTO 00'eMy,
JUTSl TMATPUMAHHS TEMIIepaTypu yIpo-
JIOBX BU3HAYEHOTO TEePI0jTy Yacy.

Ipumitka 1. Enepromorpedy po3-
PaxoBYIOTH 1 11 HEMOXKJIMBO BUMIPSITH.

IMpumitka 2. Enepronorpeba moxe
BKJIIOYATH JIOJATKOBY TeIJIONepeaavy
4yepe3 HEOJHOPIAHICTh PO3MOIIICHHS Te-
MIIepaTypy Ta HeiJeaabHe 11 perytoBaH-
HS, SKIIO II€ BPAaXOBAaHO IiIBUIICHHSIM
e(eKTUBHOT TEMIIEpaTypH JJIsi OMajJeHHS
Ta BUKJIIOYCHHSM 3 TEIUIonepeaadi cuc-

TEMH OITAJICHHA

JICTY B EN 15316-2-1:2011

Note 1: For active solar and wind
energy systems, the incident solar radia-
tion on solar panels or on solar collectors
or the kinetic energy of wind is not part
of the energy balance of the building. It
Is decided on a national level whether or
not renewable energy produced on site

constitutes part of the delivered energy.

Note 2: Delivered energy can be
calculated for defined energy uses or it
can be measured.

3.1.5 energy need for heating

heat to be delivered to a heated
space to maintain the intended tempera-

ture during a given period of time

Note 1: The energy need is calcu-
lated and cannot easily be measured.

Note 2: The energy need can in-
clude additional heat transfer resulting
from non-uniform temperature distribu-
tion and non-ideal temperature control, if
they are taken into account by increasing
the effective temperature for heating and
not included in the heat transfer due to

the heating system.
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3.1.6 exBiBajleHTHa BHYTPIilIHA
TeMnepaTrypa

[Tocriitna MiHIMaIbHA BHYTPIIIHS Te-
MIIepaTypa, Ky IpUAMarOTh TIPU PO3paxy-
HKY €Heprii Jjis onajieHHs, ab0 MakcuMa-
JIbHA BHYTPIIIHS TEMIIEparypa, siKy MpHii-
MaroTh TIPU PO3PAXyHKY €HEpPrii Ui 0XO-
JIOJKEHHS, 110 BIATOBIIA€E MIPUOIM3HO TiH
camiil cepeHii Teruionepeaayl, ska BUHU-
Ka€ MpU 3MIHHOMY OMNAaJI€HHI a00 0XOJIO-
JDKEHHI, 3 ypaxXyBaHHSIM MMOXUOKU PeryJito-
BaHHSI TEMIIEPATYPOIO PUMIILIEHHS

3.1.7 onamoBanumii 00'em (mpocrip)

[Tpuminiennss abo  BIATOPOKEHE
MICIIE, SIKE 32 PO3PAXYHKOM Iepe0adeHo
OMAJIIOBATH JI0 3aJ]aHO0i TeMIepaTypu abo
3aJIaHUX TEMIEPATyP

3.1.8 TemuoBTpaTH CHCTEeMH
onaJieHHsl, TeIJoBiaaaua

TenmoBTpaT BCepeauHI TEIIOBOI
000JIOHKM OymiBjIl Yepe3 HEpiBHOMIp-
HICTh PO3MOAUTY TeMmmepaTypu, Heedek-
TUBHE PETYJIIOBaHHS Ta TEIUIOBTPATH

OMAJIIOBAJILHUX MaHesel, yOyJoBaHUX B

OyZiBesIbHI KOHCTPYKITIi

3.1.9 TemuoBTpaTH CHCTEeMH
ONAJICHHS 3araJibHi
CyMapHi  TEIUIOBTpAaTH  CHUCTEMU

OTIaJICHHS, BKIIIOYAIOYM TEIUIOBTPATH, SIKi

YTUITI3YIOTh

3.1.6

perature

equivalent internal tem-

constant minimum internal tempera-
ture, assumed for the calculation of the
energy for heating, or maximum internal
temperature, assumed for the calculation
of the energy for cooling, leading ap-
proximately to the same average heat
transfer as would apply with intermittent
heating or cooling, and with inaccuracy

of room temperature control

3.1.7 heated space

room or enclosure which for the
purposes of the calculation is assumed to
be heated to a given set-point tempera-
ture or set-point temperatures

3.1.8 heating system thermal
losses, emission

heat losses through the building
envelope due to non-uniform temperature
distribution, control inefficiencies and
losses of emitters embedded in the build-
ing structure

3.1.9 heating thermal

losses, total

system

sum of the thermal losses from the
heating system, including recoverable

heat loss



3.1.10 mepBuHHA eHeprisi

Enepris, mo He miamsarae ®)oIHOMY
npolecy nepeTBOpeHHsl abo TpaHcdhop-
Marrii.

Hpumitka 1. IlepBuHHa eHepris
BKJIIOYA€ HEBIJTHOBJIIOBAHY Ta BiJIHOBIIIO-
BaHy €HEeprio. SIKII0 BpaxoBYyIOTh OOU/I-
Ba TUNM €HEeprii, To 1i Ha3WBaIOTH 3ara-
JBHOIO IEPBUHHOIO EHEPTIEIO.

Ipumirka 2. [Ing Oyxismi - 11e eHe-
prisi, Ky 10 Hei 1ocTayaroTh. li 06uuc-
JIIOIOTH 3 MOCTABJICHOT Ta €KCIIOPTOBAHO1
KUTBKOCTI €HEProHOCIiB 3 BHKOPHUCTaH-
HSIM KOe(IIIEHTIB IEPEPaXyHKY

3.1.11 peryasipHi TemJIOBTPaTH,
SIKi YTHJII3YHOTh

YacTtuHa perysipHUX TeIJIOBTparT,
M0 MOXYTh OyTH YTHWIII30BaHl IS 1X
3HIDKEHHSI 200 eHepro-noTpedu s omna-
JICHHSI, OXOJIOMKEHHSI 00 €HEeproCIOKU-
BaHHS CHUCTEMH OMNAJEHHS 4YH OXOJIO-
TKEHHS

3.1.12 peryasipHi yTHJIi30BaHi
TeMJIOBTPATH

YacTtrHa peryisipHUX TeIJIOBTpaT,
K1 YTWII3YIOTh s iX 3HIKEHHA a0o
€HepromnoTpedn ajs ONajeHHs 4Ydh OXO-

JJOOKCHHA, abo CHCPIrocCrioXKMBaHHA CHUC-

TCMH OIMAJICHHA YH OXOJIOMXKCHHS.
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3.1.10 primary energy
energy that has not been subjected
to any conversion or transformation
process
Note 1: Primary energy includes
non-renewable energy and renewable
energy. If both are taken into account, it

can be called total primary energy.

Note 2: For a building, it is the
energy used to produce the energy deli-
vered to the building. It is calculated
from the delivered and exported amounts
of energy carriers, using conversion fac-
tors.

3.1.11 recoverable system ther-
mal loss

part of the system thermal loss
which can be recovered to lower either
the energy need for heating or cooling or
the energy use of the heating or cooling

system

3.1.12 recovered system thermal
loss

part of the recoverable system ther-
mal loss which has been recovered to
lower either the energy need for heating
or cooling or the energy use of the heat-

ing or cooling system
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3.2 YMOBHI I03HAKH TAa OUHUIII
BHUMIipy
Y 1upoMy cTaHgapTi 3aCTOCOBAHO
HACTYIIHI YMOBHI TIO3HAKH MapaMeTpiB Ta
OJIMHUIh BUMIPY MapaMeTpiB, MiAPSIKO-
Bl TO3HAKM Ta 1HIEKCH.
YmoeHi noznaku ma oounuyi 6umMipy
A mnomia, M
b daxTop 3MeHIIeHHS TeMIiepaTypu
E enepris B UUIOMY, BKJIIOYAKOUYM IIEp-
BUHHY €HEPIil0, €HEPril0 B EHEPrOHOCI-
X (OKpIM TEIUIOBOI, MEXaHIYHOI Ta J10-
JIATKOBOT (€JIEKTPUYHOT) eHeprii), [k
f koedimient
y BIJIHOIICHHS TEIJIONPUIUIUBIB JO TET-
JIOBTpAT
K wacTMHaA M0JATKOBOI €HEprii, Ky Bij-
HOBJIIOIOTh
L mocriitHa yacTuHa TerioBTpart, %
Q KiIBKICTB TEI1oTH, JIK
R omip temmomnepenadi, m*-K/Bt
t wac, nepion yacy, ¢
T TepmoauHaMiyHa Temneparypa, K
U xoedimient

Brt/(M*-K)

TerIonepeaayi,

W nomomixkHa (€JIEKTpUYHA) EHEepris,
MexaHigHa poborta, JIx
@ TEIUIOBHI MOTIK, TEIJIOBA eHepris, BT

W koeimieHT ePeKTUBHOCTI

3.2 Symbols and units

For the purposes of this document,
the following symbols and units and in-

dices apply.

Symbols and units

A Area, m’
Temperature reduction factor

E Energy in general, including primary
energy, energy carriers (except quan-
tity of heat, mechanical work and
auxiliary (electrical) energy), J

f Factor

y Gain/loss ratio

k Part of recoverable auxiliary energy

Steady state part of heat loss, %
Quantity of heat, J

Thermal resistance, m* K/W
Time, period of time, s

Thermodynamic temperature, K

cC N ™ O -

Thermal transmittance, W/m? « K

W Auxiliary (electrical) energy, me-
chanical work, J
@ Heat flow rate, thermal power, W

w Efficiency factor



M koedIlieHT BUKOPUCTAHHS (YTHITI3al1iT)

8 Temrieparypa 3a mkanor Ilenscis, °C

an
aux
avg
ctr
del

el
em
emb

fan

gn

hydr

im

inc

int

mn
nrbl
nrvd

out

pmp
rad
rbl

1Tiops0kosi noznaxu ma inoexcu

plUHUN
JI0J1IaTKOBA
cepenHs
KepyBaHHs/peryIloBaHHs
MOCTaBJICHA
30BHIIIHS
€JIEKTPOCHEPTis
TeIUIOB111aua
yOynoBaHuM
BEHTHJISTOP
TPYHT
TETUJIONPUTLIIUBU
omnajeHHs (eHepris)
rigpaBiaidHa
nepioiuyHe
MmiaBeIeHa (JI0 CHCTEMH )
HaJIUIITKOBUM
BHYTPILIHS
BTpaTH
cepenHii (gac abo 00'em)
HE YTUJI3YETHCA
HEYTHII30BaHa
BUXI1] (3 CUCTEMH)
NIepBUHHA
HAacoC
pajiarniitHa

AKY YTUTI3YIOTh
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n  Utilisation factor

8 Celsius temperature, °C

an
aux
avg
ctr
del

el
em
emb

fan

inc

int

mn
nrbl
nrvd

out

pmp
rad
rbl

Indices

annual

auxiliary
average

control

delivered
external
electricity
emission
embedded

fan

ground

gains

heating (energy)
hydraulic
intermittent
input (to system)
increased
internal

loss

mean (time or space)
not recoverable
not recovered
output (from system)
primary

pump

radiant

recoverable
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rvd  yrwrizoBaHa
str  crpaTudikaris
ut BUKOPHUCTaHA
A JOIATKOBA

4 B3BAEMO3B'SI30K 3 IHIIIMMHA
CTAHJIAPTAMHU €BPOIIEVICBKOI
JIMPEKTUBU 3 EHEPT OEDEKTHB-
HOCTI BYIIBEJ1b

Ile¥i craHmapT BiAMOBIAAE 3arajibHii
KOHIIeNIlii, sxa Bu3HayeHa B EN 15316-1.

CTOCOBHO BXIJHMX JaHHUX Ta JETallb-
HOT'O TIOPSZIKY PO3PaxyHKYy, 110 HE HaaHi B
IIbOMY CTaHZIApTi, HEOOX1THO 3BEPHYTHUCS JI0
HIIIMX €BPOIICHCHKUX CTaHAAPTIB ab0 Halli-
OHAILHUX JIOKYMEHTIB. B3aeMO3B's130K 3 1H-
UMK CTaHJAPTaMU HaBEJICHO HAa PUCYHKY
1. Meton po3paxyHKy KOPHUCHOI TEIUIOBOL
eHeprii Oymieii HagaHo B ctaHaapti EN 1SO
13790. Pe3ymnbTaTti po3paxyHKiB BIATIOBIIHO
70 IOTO CTAHIAPTY BHUKOPHUCTOBYIOTH SIK
BXijHI AaHl B cranmapti EN 15316-2-3 ms
PO3paxyHKY (PYHKIIIOHATIBHOI CKJIATIOBOI CH-
CTEMH OTIAJICHHSI, sIka 3a0e3Ieuye TerIopo3-
TMOZIUJIEHHS, Ta Y cTaHaaptax cepii EN 15316,
yacTuHa 4 Uil PO3paxyHKy (PyHKIIIOHAIb-
HUX CKJIAJIOBUX, sIKi 320€3MeUyIOTh TETIore-
Hepartiro. butkin neranpHy iH(pOpMAIIiTO 110-
JI0 YIPABIIIHHSA CHCTEMaMH MOYKHA 3HAUTH Y

cranmapti EN 15232,

10

rvd recovered

str stratification
ut utilised

A additional

4 RELATION TO OTHER
EPBD-STANDARDS

The present standard follows the
general concept outlined in EN 15316-1.

The user needs to refer to other Eu-
ropean Standards or to national docu-
ments for input data and detailed calcula-
tion procedures not provided by this Eu-
ropean Standard. The interaction with
other standards is shown in Figure 1. The
method for calculation of the building net
heating energy is provided by EN ISO
13790. The results of calculations ac-
cording to this European Standard are
used as input data in EN 15316-2-3 for
calculations of the space heating distribu-
tion sub-system and in EN 15316-4-x for
calculations of heat generators. More de-
tailed information on control systems can
be found in EN 15232.
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1 Werm
4
—(1"k)'wsm
KB
3 K Worm
Quien=Qp\  EN SO 13790
EN15316-23 ) Qiem o0
EN153164x/ 110 —
13
Qrrve
13 .
-Qrvd

Pucynok 1 — Cxema ¢hyHKLIOHANLHOT CKNANOBOT cuCTeMY, aKa 3abesnevye Tennosipaaqy
(NO3HAKM Ha PUCYHKY BIgNOBIGHO Ao 3.2)
Figure 1 — Sample sub-system for heat emission (for the symbols used, refer to 3.2)

53ACAJIM METOJIY

5.1 Po3paxyHok eHeprii

PerynspHi TemyioBTpaTd TEIUIOBI-
JaBaJIbHO1 CKJIA0BOI CUCTEMHU Ta pery-
JIIOBaHHSI BHYTPIIIHBOI TeMnepaTrypu Oy-
JIBJII 3aJ1€KaTh BiJl HACTYIHUX (PaKTOPIB:

- eHepromnotpeOu OymiBII JIJIs OIa-
JIeHHs (TeTJIOBl XapaKTEePUCTHUKUA OyiB-
7, MIKPOKJIIMAT MPUMIIIEHb Ta 30BHIII-
HIN KJTiMaT);

- HEOJHOPIAHICTh  PO3MOAIICHHS
BHYTPIIIHBOI TEMIEPATypu B KOXKHIN
KOHJIUITIOHOBaHIN 30H1 (cTpartudikairis,
pO3TalTyBaHHs OMATIOBAIILHUX MPHUIIAIIB
y3JI0BXK 30BHIIIHLOI CTIHW/BiKHA, PO30i-
KHICTh TEMIIEpaTypu TOBITPS Ta cepe/l-

HBOI paJllalliifHOl TeMIlepaTypu);

5 PRINCIPLE OF THE METHOD

5.1 Energy calculation

System energy losses of the heat
emission system and control of the in-
door temperature in a building depend
on:

- building energy need for space
heating (building thermal properties and

the indoor and outdoor climate);

- non-uniform internal temperature
distribution in each conditioned zone
(stratification, heat emitters along outside
wall/window, differences between air
temperature and mean radiant tempera-

ture);

11



JCTY b EN 15316-2-1:2011

- HarpiBajbHI TIaHedl BOYJIOBaHI B
30BHIIIHI Oy/iBeNTbHI KOHCTPYKLIi abo y
T, IO MEXYIOTh 3 HEONATIOBAHUMHU
00'eMamu Oy iR,

- pPEryJioBaHHS pPE3yJIbTYIOUOi Te-
MITepaTypu (HampuKIIa, MicCIIeBe,
[EHTpaJbHE, 13 3BOPOTHUM 3B'S3KOM, 3a
TETIJIOBOIO MAaCUBHICTIO);

- CIOXKMBaHHS J0JIATKOBOI €HEPT1i.

JIJisi BU3HAYEHHS PETYJSIPHUX Tell-
JIOBTPAT CIIiJ] BpaXOBYBaTH:

- CHEPreTUYHUN B3a€EMO3B'SI30K MIXK
THUTIOM OIAIOBANBHOTO Mpuiaxy (Ha-
MPUKJIA, PaaiaTop, KOHBEKTOP, ITiIIOTO-
Ba/CTIHOBA/CTENIbOBA OMNAIOBajJbHA TMa-
HEJlb) Ta MPUMIIICHHSIM;

- TUI METOJy TEIUIOBOTO PETYIIo-
BaHHS MPUMIIIEHHS/30HN Ta 00JIa{HaHHS
(3acTtocyBaHHs TepMoperyisTopiB, II-,
[1I-, ITII-perymtoBaHHs TOINO), a TAKOXK
iX 3MaTHICTh 3MEHIIYBAaTHU KOJIMBAHHS Ta
BiJIXWJICHHS TEMITEPATypH;

- pO3TalllyBaHHS Ta XapaKTEPHUCTH-
KM OITATFOBAJIbHUX TIPUJIATIB.

Ha ocHOBI 1ux maHuX HEOOXIJTHO
pO3paxyBaTy HACTYIHI BUXIAHI AaHl (y-
HKI[IOHAJIbHOI CKJIaJ0BOI CHUCTEMH, IO

3abe3reuye TeIIOBiIauy, BKIHOYAIOUU

PETYJIOBAHHSA:
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- heat emitters embedded in the
building structure towards the outside or

unheated spaces;

- control of the operative tempera-
ture (e.g. local, central, set-back, thermal

mass);

- auxiliary energy consumption.

Calculation of the system thermal
losses shall take into account:

- energy interaction between type of
heat emitters (radiator, convector,
floor/wall/ceiling heating systems) and

space;

- type of room/zone thermal con-
trol strategy and equipment (thermostatic
valve, P, PI, PID control etc.) and their
capability to reduce the temperature vari-

ations and drift;

- position and characteristics of
heat emitters.

Based on these data, the following
output data of the heat emission sub-
system, including control, shall be calcu-
lated:



- peryJiipHi TeIIOBTPATH;

- CHOXXUBAHHS JI0AATKOBOI €HEPrii;

- peryJspHI TEIUIOBTPATH, SIKI YTH-
J3YIOTb.

Po3paxyHku MOXyTh OyTH 3aCHOBa-
Hi Ha TaOJIMYHUX JaHUX a00 OLTBI JeTa-
JBHUX PO3PAaXYHKOBUX METOAX.

[ToTpeby B KOpUCHINA eHeprii A
omnajiecHHd 0e€3 ypaxyBaHHS PETYISIPHHUX
€HEpProBTpaT CIiJl pO3paxoByBaTH 3a
CTaHJapTHUMH yMoBamH 3rigHo 3 EN
ISO 13790 a0o moaiOHUM HallOHAJIHLHUM
METO/IOM.

PerynsapHi eHeproBTpaTu po3paxo-
BYIOTh OKPEMO JJisi TEIUIOBOI Ta €JIEeKT-
PUYHOI eHeprii.

5.2 TenioBa eHepris, A1Ka He00-
XiJHA AJI TemJIoBigaaudi

TeroBy eHeprito, sika HeoOXxigHa
s teruosimmaui Jemin PO3paXOBYIOTh

3a HaCTYIHOIO (hOpPMYIIOIO:
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- system thermal losses;
- auxiliary energy consumption;
- recoverable  system  thermal
losses.

The calculation may be based on ta-
bulated values or more detailed calcula-
tion methods.

The net energy demand for space
heating, without taking into account the
system energy losses, shall be calculated
under standardised conditions according
to EN 1SO 13790 or similar national me-
thod.

The system energy losses are calcu-
lated separately for thermal energy and
electrical energy.

5.2 Thermal energy required for
heat emission

The thermal energy required for

heat emission, @em.in is given by:

Qem,f'n = Qem,out —K- Wem,aux - Qem, Is + (1)

ae:

Qgm,out — TENNOTA HA BUXOA| 3 TENNOBIAAABANLHOT
cknanesoi cuctemu, k. Bona gopiBHIOE Kopuc-
iR Tennosii eneprii Gyaisni QL (EN IS0 13790},
k—yacTnHa AonaTROBOT eHepril, AKY BIGHOBAKOKOTD;
Qe is — PEFYRAPHI TeNNOBTPaTY, [K;

Wom aux — ROAATKOBA eHepris, [x.

where;

Qem,out 18 the thermal output of the heat emission
system in Joule [J]. This is equal to the net heating
energy of the building Q (EN 1SO 13790},

k is the recovered part of auxiliary energy [-];
Qom is are the system thermal losses in Joule [J};
Weem,aux 18 the auxiliary energy in Joule [J].

13
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w,

5.3 lonaTKoOBA eHepris = emaux
JlomaTKOBY €HEprito y BUTIISAL eje-
KTPUYHOI €Heprii BUKOPUCTOBYIOTH IJis
BEHTHJISITOPIB, SIKI CHPHSIOTH TEIIOBII-
nadi (paHKoIi), 3aMipHO-PETYTIOBATBEHOT
apMatypu Ta ympasiiHHS. YacTuHa 10-
JaTKOBOi EHeprii Qem,auxnvad MO OoyTun

yTHIII30BaHa Oe3MocepeIHb0 B TEIUIOBII-

JaBaJIbHIN CKJIAJOBIA CUCTEMHU:

wem,aux

5.3 Auxiliary energy
Auxiliary energy, normally in the
form of electrical energy, is used for fans
which facilitate the heat emission (fan
coil), valves and control. Parts of the
auxiliary energy may be recovered di-

rectly in the heat emission system as heat

Qem. aux,rvd

Qem. aux,rvd =k Wem, aux (2)

5.4 PeryjsipHi TenJ10BTpaTu
Qemts. st i YTWIi3YKOTh, TA pPeryJsipHi

TCILIOBTPATH Q

em,is,nrbl , IKi HE Yy THIII-
3YIOTh

He Bci po3paxoBaHi peryJsipHi Ter-
noBTpati Semis € 0GOB'I3KOBO BTpaue-
HUMU. [[esKl BTpaTu € TakKuMH, SIKl yTH-
J3YIOTh JIJIS1 OTIAJICHHS.

OpHak JuIIe YacTWHA PEryJIspPHUX
TEIJIOBTPAT, SIKI YTHII3YIOTh, € (paKkThy-
HO YTHWJII30BaHUMHU. Lle 3ayexxuTs BiJ Bi-
THOIICHHS TETUIOHAIXO/KEHb 10 TETUIO-
BTpAT, OCKUIBKMA SIKIIO TEIUIOHAAXO-
JDKEHHS J0 OTaJl0BaHOTO MPOCTOpPY 3Ha-
YHO TMEPEeBUINYIOTh HOTO TEIJIOBTPATH,
JMIIE JesKa YaCTHUHA TeIUIOHAIXOMKEHb

Moxke Oytu yrunizoBaHotwo (quB. EN 1SO

13790).
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5.4 Recoverable system thermal
losses Qem.ss. and non-recoverable

system thermal losses @emiis,nror

Not all of the calculated system
thermal losses, @emis , are necessarily
lost. Some of the losses are recoverable
for space heating.

However, only parts of the recover-
able system thermal losses are actually
recovered. This depends on the utilisa-
tion factor (gain/loss ratio), because if the
gains of a heated space are very high in
comparison with the losses of the space,
only few gains can be recovered (see EN
ISO 13790).



JIns TeIIoB1AMABAIBHOI CKJIAI0BOI
CUCTEMHU JIMIIIE YaCTUHA JTOJATKOBOI CHe-
prii Moxxe OyTH BIJIHOBJIIOBAHOIO JIJIst
omanenns (i 1i BpaxoByroTh y Qemismi),
TemmoBTpaTH 10 HEOMAIOBAaHOTO 00'eMy
a00 Ha30BHI (yOyJoBaHI OIaIOBaIbHI
MaHesi, 3apajiaTopHa IISHKA) pPO3TJIs-
JAI0Th SIK BTPATH.

5.5 IloTpeda B TenJioBiii eHeprii 1A
onajieHHsi, eHepronorpeda oyaisi Qw

TernocnoxkuBanHg OyaiBial abo i
gacTUHE QH CITi po3paxoByBaTH 3a CTa-
aaaptTom EN ISO 13790 a6o narioHamb-

HHUM CTaHOAPTOM SK:

JICTY B EN 15316-2-1:2011
For the heat emission system, only

parts of the auxiliary energy may be re-
coverable for space heating (and are tak-
en into account byQem,ssi). Heat losses to
an unheated space or to the outside (em-
bedded, back of radiator) are regarded as

losses.

5.5 Heat demand for space
heating, building heat requirementQ«

The heat use of the building or a
part of the building, @, shall be calcu-
lated according to EN ISO 13790 or

similar national method as:

QH=Qis—h'an’ (3)

ne:
Q. - TennosTpaTh, Ix;

an - TENNOHAOXCOMKEHRA, IX;

N - koediliEHT BUKOPUCTaHHA (yTUnizaji).

Y 1mpomy po3paxyHKy BpaxoBaHi
TEIUIOBTPATH  4Ye€pe3  OropoKyBalIbHI
KOHCTPYKIIi1 OyiBii Ta yTUJIi30BaHa 4Ya-
CTHHA 3araJbHUX TEIUIOHATXOKEHD (Te-
MJIOHAIXOJKEHHS BIJ JIFOJEH, MpHUIIaJiiB
OCBITJICHHS, TOOYTOBOi TEXHIKH, COHSY-
HOT pajiaiii). OJHaK HE BpaxoBaHi pery-
JSIPHI TEIUIOBTPATH CUCTEMHU Yepe3 He-
OJTHOPIIHICTh PO3IMOAUICHHS TEMIIepaTy-
pu, Hee(EeKTUBHOCTI (MOXUOKHU) peryto-

BaHHS, BTpaT, Kl YTUJII3YIOTh, Ta 0AAT-

KOBa €HEPrisl.

where:

Q;, are the heat losses in Joule [J];
an are the heat gains in Joule [J];
n is the utilization factor [-].

This calculation takes into account
the heat losses of the building envelope
and the recovered part of the total heat
gains (metabolic gains from occupants,
power consumption of lighting devices,
household appliances and solar gains).
However, it does not take into account
the system thermal losses due to non-
uniform temperature distribution, control
losses and

inefficiencies, recoverable

auxiliary energy.
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VYV 3ajeXHoCTl BIJI BXIJHHX JaHUX,
oOpanux Juis 3ajaHoi Temneparypu, EN
ISO 13790 nanmae meron aiist 6e3mocepe-
JHBOT'O PO3PAXYHKY CYyMapHOi NOTpeOH B
TEIJIOBIM eHeprii Ta TerIoBTpaT TeIio-
BIJIIaBaJIbHOT CKJIAJIOBOI CUCTEMHU, HE PO-
3pizHstoun ix. X Bu3HaYeHHS HAIMI-
pHOI BHYTPIIIHBOI TEMIEpaTypH, IO
BpPaxoBYy€ PETyJIApHiI TEIUIOBTPATH, HaJa-
HO B IIbOMY CTaHJapTi.

EdexT Bim 3MIHHOTO pEXUMY OIla-
JIEHHS 3 1JIeaJJbHUM MPOTPaMOBaHUM 00-
JagHaHHSAM MOXe OYyTH pO3paxOBaHUM
srigao 3 EN 1SO 13790 1 #ioro BpaxoBy-
10Th Y HOTpebi Temnosoi eneprii Ox

EdexT HeimeanbsHOTO perysatoBaHHS
TEMIIEpaTypu B ONAIOBAHOMY 00'eMi
BPaxOBaHO B I[bOMY CTaHJIAPTI.

5.6 Peryisipui TenoBrpatu Qemis

PerynsapHi TemnoBTpaTH TEMJIOBI/I-

JIABAIBHOI CKJIAOBOI CUCTEMM PO3paxo-

BYIOTb, SIK:

Depending on the input data chosen
for the set-point temperature, EN 1SO
13790 provides a method to calculate di-
rectly the sum of the heat demand and
the heat losses of the heat emission sys-
tem, without differentiating one from the
other. The way to determine an increased
internal temperature, for taking into ac-
count the system thermal losses, is de-
fined in the present standard.

The effects of intermittent space
heating with an ideal programming de-
vice, can be calculated according to EN
ISO 13790 and are taken into account in
determination of the heat demand, @

The effect of a non-ideal space tem-
perature control is taken into account in
the present standard.

5.6 System thermal losses@emis

The system thermal losses of the

heat emission system are calculated as:

Qem,!.s = Qem, str + Qem,emb + Qem, olr s (4)

ae:

Qom,str — TENNOBTPATYU, OOYMOBAEHI HEPIBHOMID-
HICTIO PO3NOAINeHH] TemnepaTtypu, Ix;

Qom,emp — TENNOBTPATH, QOYMOBNEHI posray-
BaHHAM ONANKBANLHOIC NpUNagy (Hanpuknag,
yOynoBaHUil B OrOpPOMKYBanNbHY KOHCTPYKUIH),
Ax;

Qom,ctr — TENNOBTPATH, OGYMOBNEHI peryniosaH-
HAM BHYTPILHBOT Temnepatypu, X,

MeToav pospaxyHKy LWX TENNOBTPAT NPeACTaB-
nexi B poagini 7.
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where:

Qem str 18 the heat loss due to non-inform tem-
perature distribution in Joule [J];

Qem emp 18 the heat loss due to heat emitter posi-
tion (e.g. embedded) in Joule [J];

Qgm.ctr IS the heat loss due to control of indoor
temperature in Joule [J].

Methods for calculation of these heat losses are
given in Clause 7.



5.7 Po3paxyHkoBi nepioau

Mertoro po3paxyHKy € BU3HAUCHHS Pi-
YHOI MOTPeOr B €HEprii TEIJIOBIIaBAIbHOI
CKJIa[I0BOI cucTeMu onajeHHs. Lle moxkHa
3pOOHTH 32 OJTHUM 13 HACTYITHUX CITOCOOIB:

- BUKOPHUCTOBYIOUM PIYHI ITOKa3-
HUKH 3a MeploJ eKCIUTyaTallii CHCTeMH Ta
BUKOHYIOUHM PO3paxyHKH 13 3aCTOCYBaH-
HSIM CE€pPEIHBOPIYHUX MMOKA3HUKIB;

- PO3IUIAIOYM PIK HA MEBHY KUIb-
KICTh MEPIOMIB PO3PAXYHKY (HAIpUKIa,
MICAIIIB, THXKHIB), BUKOHYIOUH PO3paxy-
HKHU JIJIS KOXKHOTO Mepiojly 3a BIAMOBII-
HAMH JJI1 HHOTO MMOKAa3HUKAMH Ta CKJia-
BIIM PE3yJbTaTH JJisi BCIX TEpiojiB
YIPOJOBXK POKY.

Sxio icHye ce30HHE OmajieHHs 0Yy-
JBJIl, TO PIK MOX€ OyTH MOAUICHO IIO-
HallMEHIIIE Ha JBa TMEPIOJAN PO3PaXyHKY,
TOOTO Ha OMAJTIOBAIILHUN Ta HEOIMAaJtOBa-
JBHUN TIEPI0IH.

5.8 PoznisienHst 200 po3rajiykeH-
HSl CUCTEMH ONAJIEHHSA

Cucrema omnajeHHs, 3a HEOOX1HOC-
Ti, MOK€ OyTH pO3JiJieHa Ha 30HU 3 Pi3-
HUMHU TEIUIOBIIIaBaib-HUMHU CKJIJ0OBH-
MU, 1 pO3paxyHOK TEIJIOBTPAT MOXKeE Oy-
TH BUKOHAHUM OKPEMO JIJIs1 KOXKHOT 30HH.
Crniji 1OTpUMYBATUCh TTOJIOKEHD, SIKI Ha-

nani y craggapti EN 15316-1 mromo

JICTY B EN 15316-2-1:2011

5.7 Calculation periods

The objective of the calculation is
determine the annual energy demand of
the space heating emission system. This
may be done in one of the following two
different ways:

- by using annual data for the sys-
tem operation period and performing the
calculations using annual average values;

- by dividing the year into a num-
ber of calculation periods (e.g. months,
weeks), performing the calculations for
each period using period-dependent val-
ues and sum up the results for all the pe-

riods over the year.

If there is seasonal heating in the
building, the year should at least be di-
vided into two calculation periods, i.e.
the time of the heating season and the
time of the rest of the year.

5.8 Splitting or branching of the
space heating system

A heating system may, as required,
be split up in zones with different heat
emission systems, and the heat loss cal-
culations can be applied individually for
each zone. The considerations given in
EN 15316-1 regarding splitting up or
branching of the heating system shall be
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pPO3AUICHHS a00 PO3TATYy)KEHHSI CHCTEMHU
OMajeHHs. SIKIO0 NPUHIMIT O] aBAHHS
TEIUIOBTPAT € JTOTPUMAHUM, 3aBXKIAH MO-
’KJIMBO KOMOIHYBaTH 30HH 3 PI3HUMH Te-

IUIOB1UTaBaJIbHUMU CKJIaJJOBHUMHU.

6 EHEPTETUYHUWIA
PO3PAXYHOK
TEILIOBLIJIABAJIBHOI
CKJIAZOBOI CUCTEMH

6.1 3arajbHi M0JI0KeHHS

JleTanpHI METOIU PO3PAXyHKY pe-
TYJISIPHUX CHEP-TOBTPAT TEIUIOBiIaBa-
JIBHOI CKJIQJAOBOI CHCTEMH HajJaHl Jalll.
s xoHmeniis mnepeadadyae aBa Pi3HUX
METOJIY, K1 BU3HAYEHI B po3aum 7 1 cy-
IIPOBOJKYIOTHCS TUTIOBUMH 3HAYCHHSIMH,
110 HaBEJICHI Yy J0JIaTKaXx:

- METOJ 3 BUKOPHCTaHHSAM e(eKTH-
BHOCTI (UB. 7.2 Ta 10JaTOK A);

- METOJ 3 BUKOPHUCTAaHHSM CKBiBa-
JEHTHOI  BHYTPILIHBOI  TeMIepaTypu
(muB. 7.3 Ta nomxaTok B).

Meron  po3paxyHKy — JOJaTKOBOI
eHeprii HajaHo y nogatky C ta Moxe 3a-

CTOCOBYBATUCH 10 000X BHUIIICBKAa3aHUX

METO/IIB.
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followed. If the principle of adding up
the heat losses is respected, it is always
possible to combine zones with different

heat emission systems.

6 ENERGY CALCULATION
FOR A HEAT EMISSION SYSTEM

6.1 General

Detailed methods for calculation of
system energy losses of the heat emission
system are given in the following. This
concept is subsequently exemplified by
two different approaches in Clause 7,
with accompanying default values being
provided in informative annexes:

- method using efficiencies, see 7.2
and Annex A;

- method using equivalent internal

temperature, see 7.3 and Annex B.

A method for calculation of the aux-
iliary energy is provided in Annex C and

can be applied with both above methods.



6.2 TensroBTpaTH, 00yMOBJIeHI
HEPIBHOMIPHICTIO PO3MOIiIJIEHHS TeM-
neparypu

JlolaTKOB1 BTpaTU €HEPrii MOXKYThb
OyTH cipuYMHEHI (PUCYHOK 2):

- TeMIlepaTypHOIO  CcTpaTHudiKalli-
€10, MO € Pe3yJbTaToM il HaAMIpHOI
BHYTPIIIHBOI TeMIepaTypu IiJ CTENEIO
Ta HAaWBUIMMU YACTUHAMU TIPUMIIIICHHS;

- MIJBUILIEHUMH BHYTPILIHBOIO Te-
MIIEpaTypOoI0 Ta KOe(DILIEHTOM TerIone-
penadi 011 BIKOH;

- KOHBEKIIIE€IO Ta pajialli€ro Bij Te-
CKJIaI0BOI1

HJ'IOBiI[I[aBaJ'IBHOT CHUCTCMHU

yepe3 1HIII 30BHINTHI TOBEPXHI.

m

t

0 iinc

LA |

JICTY b EN 15316-2-1:2011
6.2 Heat loss due to non-uniform

temperature distribution

The additional energy loss can be
caused by (see Figure 2):

- temperature stratification, result-
ing in an increased internal temperature
under the ceiling and upper parts of the
room;

- increased internal temperature
and heat transfer coefficient near win-
dows;

- convection and radiation from the
heat emission system through other out-

side surfaces.

T A Pl e . L L 4 H S Tl o ot s pper-

Qex,a

PUCYHOK 2 — Pe3ynsTaT HeoaHOPIAHOCTI PO3NOAINeHHA TeMNepaTypu Ta PO3TaLyBaHHS
OTanBaNLHOMO NPUNaay
Figure 2 — Effects due to non-uniform temperature distribution and position of heat emitter
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TennoBTpatu, siki 0OyMOBJIEHI He-
PIBHOMIPHICTIO PO3MOJALICHHS TeMIepa-
TypH, PO3PaXOBYIOTh 3a JOIIOMOTOI0 3a-
TJIbHOTO PIBHSHHS TeIIoNepeaadi, Bpa-
XOBYIOUM HAJMIpHY BHYTpIIIHIO TeMIIe-
patypy %itine Ta HammipHmit KoedirienT
teronepenadi Yine, 110 BKIIOYAE MPOEK-
THUIN KOoeQILIEHT TeIuionepeaayi, miaaa-

HI{ BIUIMBY IUIOLII TOBEPXHI:

The heat loss due to a non-uniform
temperature distribution is calculated us-
ing the general equation for transmission
heat loss, taking into account the in-
creased internal temperature, Pintinc, and
the increased heat transfer coefficient,
which is included in the U-value, Unc, of

the surface area exposed:

Qomstr = LA -Upne (8int, inc +0e)-t, {5)

ne:
A —nnouwa creni 41 30BHIWHBLOT CTiHM 33 ONasnto-
BaNLHUM NpUnagom (oNanioBasnbLHOW NaHenso)
260 nnowa sikHa, M2;

U — BU3HaYaI0TL BUXOAAYA 3 Tennoizonauil
fnoeepxHi Ta KoediuieHTa Tennonepegadi no-
BepxHi, BT/(M2-K). Ha HbOro BnnuBae, Hanpuk-
nag, KOHBEKTUBHWA NOTIK NOBITRS 3 ONanwBanb-
HOro Npunagy, sindusancHWit maTepian 3a ona-
NIOBANBHUM MPUNAKOM;

Bptine — MiCLIEBA HagMipHa BHYTDIWHA Temne-
patypa, °C, Wo € pesynsTaTom gii Tennosigaa-
BanEHOT CKNAaoBOi CUCTEMU Ta TemnepaTypu no-
BepxHi abo TemnepaTypu NPUIIMBHONG NOBITPS,;

9, — 30BHILLHA NPOEKTHa TemnepaTtypa, °C;
t—4ac, rog.

Po3paxyHOk KOpHUCHOro €Hepro-

cnokuBaHHs BigmoBigHo 10 EN 1SO
13790 OGa3yeTbcsi Ha MPUITYIIEHHI, IO
TEeMITepaTypa IMOBITPS Ta CepeaHs paiia-
I[ifHa TeMmreparypa OJHAKOBI Ta PiBHO-
MIpHO po3nojuieHi. s cucrem 31 3Hau-
HOIO YaCTHHOIO MPOMEHEBOTO OMAJICHHS

Ta 00'eMIB 3 BEJIUKUMHU XOJOJHUMH IIO-

BEPXHIMU CEpE/IHA pajialiiiina Temmnepa-
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where:
A is the area of the ceiling, outside wall behind
heat emitter or window in square meters fm?];

Ui, 18 calculated from the insulation of the sur-
face and surface thermal transmittance coeffi-
cient in Watlfs per square mefre per Kelvin
[W/m2.K]. This is influenced by e.g. the convec-
tive air flow from the heat emitter, reflective mate-
rial behind the heat emitter;

Bintinc 18 the locally increased internal tempera-
ture in degrees Celsius [*C] which is a function
of the heat emission system and the surface tem-
perature of the supply air temperature;

8, is the external temperature in degrees Cetsius
[°C);

t is the time in hours fh].

Calculation of the net energy use
according to EN 1SO 13790 is based on
the assumption that air temperature and
mean radiant temperature are equal and
uniformly distributed. For systems with a
significant part of radiant heating and
spaces with large cold surfaces, the mean
radiant temperature may differ signifi-

cantly from the air temperature. This will



Typa MOXXE€ 3HAUYHO BIAPI3HATHUCS BiJ Te-
MITepaTypy MoBiTps. {151 KOHBEK-TUBHUX
CUCTEM II€ MPU3BOJUTH /10 3aBUILICHUX, A
JUTSI TIPOMEHEBUX CHUCTEM - 3aHIKECHUX
TEIJIOBTPAT 3 BEHTHJIALIIHUM MOBITPSIM.

Po3paxyHku y 1pOMYy CTaHIapTi
CIPOIIEHI 3aBISKU BUKOPUCTaHHIO Ta0-
JUYHUX daHuX (nuB. nogatku A, B ta C).

6.3 TensioBTpaTH, 00YMOBJIEHI
yOyJ10BaHMMHU B OTOPOI’KYBaJIbHI
KOHCTPYKIIii 0Nal0BaJIbHIMU NMPUJIa-
aamMu

Jlo/laTKOB1 €HEpOBTpPATH BUKIIUKAHI
JI0JIaTKOBOIO  TETUIONEPEIau0l0 HA30BHI
Ta TIOB'SI3aHl 3 CHCTEMaMH ITiJJIOrOBOTO,
CTEJIbOBOTO, CTIHOBOTO Ta MOAIOHOTO
onasieHHs. OMHaK iX BBaKalOTh BTpaTa-
MU JIMIIIE TOM1, KOJIU OJIHA CTOPOHA OyIi-
BEJIbHOT KOHCTPYKIII 3 OMaTiOBaIbHOIO
MAHEJUTI0 KOHTAKTYE 13 30BHILIHIM TOBI-
TPSIM, TPYHTOM, HEOIAJTIOBAaHUM 00'eMOM
ab0 00'eMOM, 10 HAJIEKUTH IHIIINA Oyi-
BJI1 (pUCYHOK 2).

SAxio B cucTteMi onajaeHHS BHKOPH-
CTOBYIOTh BOYJIOBaH1 ONaJIIOBAJIbHI Ta-
HEeJl 3 PI3HUMH XapaKTEepPUCTHKaMU (Ha-
MPUKJIAJ, YTEIUICHHSIM), HEOOX1THO Bpa-
XOBYBATH 1€ OKPEMHUMH PO3PAXyHKAMH.

Sxio HamMipHa Temmeparypa B da-

CTUH1 OyziBii Oyna BpaxoBaHa B PO3-

JICTY B EN 15316-2-1:2011
for convective systems result in an in-

creased ventilation heat loss and for ra-
diant heating systems result in a de-
creased ventilation heat loss.

The calculations in this European
Standard are simplified by using tabu-
lated values, see informative Annexes A,
B and C.

6.3 Heat loss due to embedded

surface heating devices

The additional energy loss is caused
by additional transmission to the outside
and applies to floor heating, ceiling heat-
ing and wall heating systems and similar.
However, this is only considered as a
loss, when one side of the building part
containing the embedded heating device
Is facing the outside, the ground, an un-
heated space or a space belonging to

another building unit (Figure 2).

If embedded heat emitters with dif-
ferent characteristics (e.g. insulation) are
used in the heating installation, it is ne-
cessary to take this into account by sepa-
rate calculations.

If the increased temperature in the

building element has been taken into ac-
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paxynkax 3rigHo 3 EN 1SO 13790, ue ne
cii poOutu moBTOpHO. [nst miaymor Ha
TPYHT1 Y BETUKHUX OYIiBIISIX BOXKIIMBUM €
BUKOPUCTAHHS €KBIBAJICHTHOTO 3HAYCHHS
U 3rigao 3 EN I1SO 13370 a6o EN
12831.

6.4 TensioBTpPaTH, 00YMOBJIEHI
peryJioBaHHAM BHYTPIIIHbBOI TeMIIe-
patypu

JlomaTKkoB1 €HEProBTpaTH, IO BH-
3HAY€HI BIAMOBIIHO J0 HACTYMHOTO Me-
TOJly, OXOIUTIOIOTH JIUIIE PETyTIOBAHHS
TEIJIOBIA/IaBAJIbHOI CKJIAJIOBOI CUCTEMHU.
BoHu He BpaxoBYIOTh BIUIMBH, SIKI MOXE
CTBOPIOBATHU PETYIIOBaHHA (IICHTpAIbHE
ab0 MmicreBe) epeKTUBHICTIO TETIOTeHE-
PYBaJIbHOI Ta TETUIOPO3MOAUTFHOI CKIIa-
JOBUX CHUCTEMHU.

HeineansHuii mporec perysatoBaHHS
MOKE CIPHYUHHUTHA KOJIMBAHHS TeMITepa-
TypHY Ta MOXHOKY BIJIHOCHO 3aJ1aHOi TEM-
nepaTypu depe3 (i3UYHI XapaKTEepUCTH-
KM PETyNIIOBAIILHOTO OOJagHAHHS, PO3-
MIIIIEHHS CEHCOPIB Ta XapaKTePUCTUK
camMmoi cucreMu onajieHHs. Lle moxe npu-
3BECTH JO 3aBUIICHHS a00 3aHMKECHHS
TEIUIOBTPAT  4Y€pe3  OrOpoKyBasbHI
KOHCTPYKIIii Oy/AiBIl MOPIBHSAHO 3 TEILJIO-
BTpaTaMH, pPO3pPaXxOBaHWMH 3a TMPUNHS-

TOIO MOCTIMHOIO BHYTPIIIHBOIO TEMITIEpa-

count in the calculations according to EN
ISO 13790, this shall not be done again.
For a slab on ground, it is for large build-
ings important to use the equivalent U,
value according to EN 1SO 13370 or EN
12831.

6.4 Heat loss due to control of the

indoor temperature

The additional energy loss deter-
mined according to the following method
covers only control of the heat emission
system. It does not take into account the
influences, which the control (central or
local) may have on efficiency of the heat
generation system and on heat losses

from the heat distribution system.

A non-ideal control may cause tem-
perature variations and drifts around the
prefixed set-point temperature, due to the
physical characteristics of the control
system, sensor locations and characteris-
tics of the heating system itself. This may
result in increased or decreased heat
losses through the building envelope
compared to heat losses calculated with
the assumption of constant internal tem-
perature. The ability to utilise internal

gains (e.g. from people, equipment, solar



TYpOIO. 3MaTHICTh yTWII3yBaTd BHYTPIIIHI
TETUIOHAIXO/LKEHHST (HAMPUKIIAA, BiJ JIIO-
JIeH, 00JIaIHAHHSI, COHSYHOI pajtiariii) 3aje-
’KUTH BiJI TUIY TEIIOBIUIaBAJIbHOI CKIIA/10-
BOI CHCTEMH Ta METOJY PeryJIrOBaHHS (pH-
cyHOK 3). Po3paxyHOK eHeprocroXKuBaHHS
srigHo 3 EN 1SO 13790 6a3yethest Ha Toc-
TIMHIA BHYTpIIIHINA TeMreparypi, y TOM 4ac
AK peajlbHa TeMIIepaTypa MpUMIILEHHS (SIK
MIOKa3aHO Ha PUCYHKY 3) Oyze BIIPI3HATHUCS
BIAMOBIIHO /IO METOAY PETYJIIOBaHHS Ta

3MIHHM BHYTPIIIHBOT'O HABAHTAKECHHSI.

4
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radiation) depends on the type of heat
emission system and control method
(Figure 3). Calculation of the energy use
according to EN ISO 13790 are based on
a constant internal temperature, while the
real room temperature (as indicated in
Figure 3) will vary according to control

concept and variations in internal loads.

9 ef,acf ........... .
21°C ONY A— s
20°C \ -
e.-',set
t

Pucynok 3 — Bnive TouHoCTI perynioeaHHa Ha ediekTHEHICTL abo eksiBaneHTHe NinBHULLEHHS
TemMnepatypy B onangaHomy ob'emi
Figure 3 — Effect of control accuracy on efficiency or equivalent increase in spase temperature

6.5 JlonaTioBa eneprisi Wem,aux

JIns KOXKHOTO €JNEKTPUYHOTO NpH-
CTPOIO  TEIUIOBIIJIaBAIBHOT ~ CKJIQJIOBOI
CHUCTEMH CJI1JI BA3BHAUYUTH HACTYTHI JaHi:

- €JeKTpUYHA MOTYKHICTh

- TPUBAJICTh POOOTH;

- YaCTUHY €JICKTPUYHOI EeHeprii,
MEPETBOPEHY B TEIUIOTY Ta BIAJAaHy B
omnajtoBaHuM 00'eM.

Jlo/IaTKOBY €HEPTiI0 PO3PaXOBYIOTh

3a HAaCTYIHOIO (POPMYJIOIO:

6.5 Auxiliary energy, Wem.aux

For each electrical device of the
heat emission system, the following data
has to be determined:

- electrical power;

- duration of operation;

- part of the electrical energy con-
verted to heat and emitted into the heated
space.

The auxiliary energy is calculated
by:
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Wem,aﬂx=
ne:
Womeusx — AOAATKOBA eHeprin {(3a nepioa),
kBr-ron;

W, — A0AATKOBa eHepria AN PeryrosansHoro
obnagHaHHA (2a nepion), KBT-rog;

W ihers — AOAATKOBA HEPTIA ANS BEHTUNATOPIB
Ta AOAATKOBKX Hacocie {32 nepiod), KBT-roa.

PO3paxyHOK MOXe ByT BU3HaYeHUM y Haujo-
HanLHOMY A0AATKY.

TunoBi NpUKNagu  pospaxyHKy Hapegeri vy

aopatky C,

7 PEKOMEH/IOBAHI
PO3PAXYHKOBI METOIM

7.1 3arajbHi M0JI0KeHHS

JIBa pi3HUX METOAH, IO HaBeIeHI
Jaii, BU3HAYal0Th PEryJsIpHI TEIIOBTpa-
TH TEIUIOBLAAAaBaJIbHOI CKJIaJ0BOI CHCTE-
MU. PexoMeHIyeTbCS  3aCTOCOBYBATH
OJIMH 3 IMX IBOX METO/IIB.

Ili 1Ba MeTOAM HE MOXYTh JIaTH TO-
YHO OJIHAKOB1 pe3yJibTaTH, ajieé BOHU Ja-
I0Th JIeIKYy BIJHOCHY TeHJEHI0. J[Ba
METO/U HE JOIMYCKAEThCS MOETHYBATH.

IHm HamioHanabHI METOAW, IO BH-
KOPUCTOBYIOTh, TTOBHUHHI MIAXOAUTH 0
i€l 3arajbHOI  KOHIEMII PO3TISATY
TPHOX THITIB JOJATKOBUX TEIUIOBTpAT,
TOOTO uepe3 cTpaTudikaiio, yoyaoBaHi
ONMaJIIOBaJIbHI TAHENl Ta pPEeryJtoBaHHS

BIIIIOBIIHO.
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W, (6)

clr thers 1

where:
Wom, aux 18 the auxiliary energy (in the period), in
kWh;

W, is the auxiliary energy of the control system
(in the period), in kWh;

Woiners is the auxiliary energy of fans and addi-

tional pumps (in the period), in KWh.
Calculations have 1o be fixed in a national annex.

Default calculations are given in informative
Annex C.

7/ RECOMMENDED
CALCULATION METHODS

7.1 General

Two different approaches are out-
lined in the following for determination
of the system thermal losses of the heat
emission system. It is recommended to
apply either one of these two approaches.

These two approaches may not pro-
vide exactly the same results, but they
provide the same relative trend. The two
approaches shall not be mixed.

Other national methods used should
fit into this general framework of consi-
dering three types of additional heat
losses, i.e. due to stratification, embed-

ded heat emitters and control, respective-

ly.



7.2 MeTo/ 3 BUKOPUCTAHHAM
eeKTUBHOCTI

Po3paxyHOKk Qemis BHKOHYIOTH Ha
OCHOBI IIOMICSIYHHMX ITOKa3HHUKIB, K1 3a-
JeXxaTh BlJ BU3HAaueHOro mepioay (abo
Ha OCHOBI IHIIIUX 1HTEPBAJIB MEPIOaY Ya-

Cy) HACTYITHUM YHHOM:

Nem
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7.2 Method using efficiencies

Calculations of Qemisis performed
on a monthly basis using period-

dependent values (or based on other time

period interval) as follows:

fror Fo
Qem1s w[M_q‘QH . 7

ae.

Qemis — PEFYNApHI TennoeTpat¥ Tennosigga-
BANbHOT CKNARoBOT cueTeMM (3a hakThdsni
nepios vacy), kBt -roq;

Q. — KopucHa TennoBa eHepria (3a akTU4HUi
nepiog 4acy) srigHo 3 EN ISQ 13790, kBT-rog;
fryar = KOEWDILIEHT, WO Bpaxosye rinpaeniyHe
HanaHCyBaHHS CUCTeMM;

fim — KoeillieHT, W0 BPAaxXOBYE 3MIHHWIA Tennoc-
BUHA peXMM NPUMILLIEHHS (NI 3MIHHUM PEXMMOM
pPO3YMitOTL FOOWHHO-33ALMHY ONUIKD ANA 3HWK-
KEHHA TeMmnepaTypy Yy KOXHOMY [HOVBigyane-
HOMY NPUMILLEHHT);

fraq — KOBILIEHT, O BPAXOBYE NPOMEHEBY CKNa-
AOBY TEMNOBOTO NOTOKY (TiNbKA 4ItA APOMEHEBIX
CHCTEM ONanexHsn);

Nem — KOSMIUIEHT, WG BPaxoBye 3aranbHui
piBeHb eheKTUBHOCTI TENNOBIAAABANLHOI CKNA-
ACBOT CUCTEMI Y FIPYMILLIEHHI.

KoediuieHT 3aranbHoro pisHA eheKTUBHOCTI 11,y
pO3paxoByTh TaK

where:
Qem s are the system thermal losses of the heat
emission system (of actual time period), in kWh;

Q4 is the net heating energy (of actual time pe-
riod) , (EN SO 13790) in kWh;

fayar 18 the factor for the hydraulic equilibrium;

fim I8 the factor for intermittent operation (as inter-
mittent operation is to be understood the time-de-
pendent option for temperature reduction for each
individual room space);

Trag 18 the factor for the radiation effect (only refe-
vant for radiant heating systems),

Nem 18 the total efficiency level for the heat emis-
sion system in the room space.

The total efficiency level n,,, is fundamentally
determined by:

MNem :1/(4'(‘13{." +Netr HMoms )) ’ 8

ae:

N = KOILIEHT, WO € CKNAJOoBOI 3aranLHoro
piBHs eeKTUBHOCTI, AKa BPaXOBYE BEpPTUKANb-
HKUP NPOMING TeMNepaTypu NOBITPA NPUMILLIEHHA;
Netr — KOeDILIEHT, WO € CKTAA0EBO0ID 3aransHoOro
piBHA eheKTUBHOCTI, fiKa BpaxoBye peryAloBaHHS
TeMNEPATYPHU NPUMILLIEHHS;

Nemb — KOSPILIEHT, LUO € CKNAR0BOI 3aranbHOro
piBHA &DEKTUBHOCTI, AKa BPAXOBYE MUTOMI
BTRPATN 30BHILLHIX ofopox (AnA sfypoBannx B
HUX CHUCTEM).

Y peakux BUNaaxax ue poslineHHsa Ha cknapoesi
s3a chopmynoio (8) He 3acToCOBYETHCA. Piuny
BUTpaTy Tennosoi eHeptil y npUMileHHi pospa-
X0BYIOTE TaK:

where:
14 IS part efficiency level for a vertical air tem-
perature profile;

Nt 1S part efficiency level for room temperature
controf; '

Nemp (8 part efficiency level for specific losses of
the external components (embedded systems).

qu individual applications cases this breakdown
may not be required. The annual expenditure for

the heat emnission in the room space is calculated
by:
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Qem,ls,an =ZQem,Is ) _ )

ae:

Qem,1s.an — PIUHL perynspri TennosTpaTk Tenno-
BiggaBanbHOi cKNaaceol cucTemut, KBT-roa;
Qem,is — PErynapHi TennosTpati Tennosigaa-
BaneHol CKNaposol cuctemu (3a akTUMHWA
nepioa Jacy) srigho 3 chopmynoro (9), KBT roa.

7.3 MeTo 3 BUKOPUCTAHHSM €KBi-
BAJIEHTHOI BHYTPIIIHBOI TeMIIEPATyPH
Po3paxyHnok Qemis O0a3yeTbcsi  Ha
BU3HAUCHHI E€KBIBAJEHTHOI HaJAMIpHOI
BHYTPIIIHBOI TeMIepaTypu s BiJO-
OpaXeHHsI PEeryJSIpHUX TEIUIOBTpaT Tel-
JIOBIJITABAJIBHOI CKJIAJI0BOT CUCTEMH.
BuyTpimHs TeMriepaTypa IiIBUIILY-
€THCA Uepes:
- TMPOCTOPOBE BIAXWJICHHS, BUKIIH-
KaHe pOo3IIapyBaHHSIM TeMIepaTypH, IO

3AJICKUTH BiI[ TUITY OIIAJIOBAJIBHOI'O

npuinany(is);

- BIOXWJIEHHS, IO 3aJCKHUTHh BIJ
BJIACTUBOCTEH pEryJIIOBAJIbHOTO 00Jal-
HaHHA MpU 3a0e3MeUeHH] PIBHOMIPHOCTI
Ta MOCTIMHOCTI TEMIIEpaTypH.

ExBiBa€eHTHY BHYTPILIHIO TEMIIE-
parypy Bint, inc PO3paxoByIOTh 3a (OpMYy-

JIOKO:
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where:

Qom,1s.an are the annual system thermal losses
of the heat emission, in kWh;

Qam,is are the system thermal losses of the heat
emission system (of actual time period) in accor-
dance with Equation (9), in kWh.

7.3 Method using equivalent in
internal temperature

Calculation of Qemisis based on de-
termination of an equivalent increase of
internal temperature to reflect the system
thermal losses of the heat emission sys-
tem.

The

creased by:

internal temperature is in-
- spatial variation due to the strati-

fication, depending of the heat emitter(s);

- variation depending on the capac-
ity of the control device(s) to assure an

uniform and constant temperature.

The equivalent internal temperature

Bint inc s calculated by:
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Bint, inc = Ong, ini TA05r +A 84y, °C, (10)

ge:

Oint ini —NOHATKOBA BHYTPILLHA TemnepaTypa, °C;
ABg — NPOCTOPOBE BIAXWSHHA, BUKNUKaHe
po3lWapyBaHHaM Temnepatypy, °C;

ABg = BIOXUNEHHR TEMNEPaTYpW, BUKNUKaHE
perynioBaHHaM, °C.

Perynapni  TennosTpatu  TennosifAaBanbHOi

CKNagoBol CHCTEMU MOXYTb OyTW PO3paxoBaHi

33 eKBiBANEHTHOK BHYTPILLHLEOK TEeMNepaTyPo

OORUM i3 ABOX HacTyNHUX cnocobis:

- MHOXEHHsIM pospaxosaHoi noTpebu B Tensno-
8iit eHeprii ana Oypieni Q. Ha koedilieHT,
KOTpMA €  BiAHOWEHHAM  eKBiBaneHTHOI
HagMIpHOCTI  BHYTPIlIHBOT  TemnepaTypu
(ABjnt, inc =Bint, inc —Bintini} RO BIAHOWIEHHS
MK BHYTPILUHBOK TEMNepaTypowy Ta cepea-
HBOK 33 ONANKBANLHAA Nepidf 30BHIWHBOW0O
TeMNepaTypoio;

where:

B/n¢ ini 1S the initial internal temperature [°CJ;
ABg, is the spatial variation of temperature due
to stratification [°C];

ABgy, is the variation of temperature due to the
control [*C].

The system thermal losses of the heat emission
system may subsequently be calculated from the
egquivalent internal temperature in any one of the
following two different ways:

— by multipluying the calculated building heat de-
mand, Q , with a factor based on the ratio
between the equivalent increase in internal
temperature (A0, inc =8int, inc ~OBintini) ANA
the average temperature difference for the
heating season;

Qem,ts = Qn ‘Aemt, inc /(er'nt, ini _ee,avg) » Dk, (11}

— nepepaxyHkom notpebu B Tennoeid enHeprii
Ans Byaieni arigho 3 EN 1SO 13790, Buko-
PUCTOBYIOHW €KBIBANSHTHY BHYTRILLHI TeMne-
PATYPY Bing inc K 33[AHY TEMNEPaTypy KOH-
AVUIOHOBaHOT 30HM (Ul ppyrMil meToa aae
GinbWy TOMHICTB):

— by recalculation of the building heat energy re-
quirements, according to EN 1SO 13790, using
the equivalent internal temperature 6, .. as
the set-point temperature of the conditioned
zone (this second approach leads to a better
accuracy).

Qem,!s = QH,:'nc_ c:?H ) -D')K (12)
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JOIJATOK A
(TOBiIKOBHIA)
TEINVIOBTPATHU
TEIJIOBIJIJIABAJIbHOI
CKJAJOBOI CHUCTEMHU
(BLAMMOBIAHO A0 HIMELBKOI'O
CTAHJAPTY DIN 18599-6)
A.1 TemtoBigmaua
Lleit nomaToOK BU3HAYA€ €HEPreTHYHI
napameTpu, siKki HeoOXiJiHI /Il BU3HAYCH-
HSl BTpAaT, MOB'I3aHUX 3 TEILIOBIIaBAJIb-
HOIO CKJIaJIOBOIO B 00'€M1 MPUMIIIICHHS.
PospaxyHok Qemis spiiicHIOIOTE 3a
MIOMICIYHUMH JaHUMU a00 Ha OCHOBI 1H-

II0T0 TIEP10Ty Yacy 3riHO 3 GOPMYJIOLO:

ANNEX A
(informative)

ENERGY LOSSES OF THE HEAT

EMISSION SYSTEM, ADAPTED

FROM GERMAN REGULATION
DIN 18599-6

A.1 Heat emission

This annex provides the energy pa-
rameters that are required for determina-
tion of the losses associated with heat
emission in the room space.

Calculation of Qem.s is performed on a
monthly basis or based on another time pe-

riod in accordance with Equation (A.1):

fover - F
Qom.is =(M—1]'QH , (A1)

Tem

ae:

Qemis — PETYNAPHI TennoeTpatw Tennosigna-
BaNLHOI CKNamoBol cuctemy (3a hakTU4HWA
nepicg vacy), kBt-rog,;

Qi — KOPUCHA TernnoBa eHepria (3a $akTu4Hnin
nepiog vacy) srigHo 3 EN ISO 13790, «BT rog;
fayar — KOSDILIEHT, WO Bpaxoeye rigpasmnivHe
BanaHcyBaHHA CUCTEMU;

fim — KOSMIUIEHT, WO BPaxoBye 3aCTOCYBAHHA
3MIHHOTO TERNOBOrO pexumMy npuMitleHHs (nig
3MIHHUM PEXMMOM PO3YMIIOTE “acoBO-3anexHy
ONUiKD ANA 3HWKEHHA TEMMNepaTypu y KOXHOMY
IHAMBIAYaNbHOMY NPUMILLEHHI);

frag — KOBMILIEHT, WO BpaxoBye NpOMEHEBY Ckna-
[OBY TENSIOBOIG MOTOKY {TiNbKW ANA NPOMEHEBUX
CUCTEM DNANEHHA);

Tlgm = 3arancHui piBeHb edeKTUBHOCTI AnA
TENNoBiAnaBanbHO! CKNanosol cUCTEMU y Npu-
MiLLIEHHI.

3arancHui piBeHb EHEKTUBHOCTI 1y, PO3PAXO-
BYWTb TaK:
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where:
Qom i @re the system thermal losses of the heat
emission system (of actual time period), in kWh;

Qg is the net heating energy (of actual time pe-
riod} , (EN 18O 13790) in kWh;

foyer 18 the factor for the hydraulic equilibrium;

f.y is the factor for intermittent operation (as in-
termittent operation is to be understood the
time-dependent option for temperature reduction
for each individual room space);

frag 15 the factor for the radiation effect (only rele-
vant for radiant heating systems);

Nem 18 the total efficiency level for the heat emis-
sion system in the room space.

The total efficiency level 1, is fundamentally
determined by:



Nem :1/(4*(1131‘." + Netr +T‘Iemb))=

he:
TNty — CKAAA0BA 3aranbHOre pisHA eheKTUBHOCTI,
AKa BPaxoBye BepTUKanbHWI Npodins Temnepa-
TYPU NOBITPA NPUMILLEHHS;

e — CKNAAO0BA 3AraNbHOTO PiBHS heKTUBHOCTI,
AKa BPaxoBYe PETyMIOBAHHA Temneparypu npu-
MiLLEHHS;

Nemb - CKJIQJ0BA 3arajJbHOIO PiBHS €(eK-
TUBHOCTI, SIKa BPaxOBY€ MHUTOMI BTPATH
30BHINIHIX OTOPOX (i1 BOyAOBaHUX B
HUX CHUCTEM).

VY nmeskux BUTAAKAX 1€ PO3IITICHHS
Ha CKJIaJIOBl HE 3aCTOCOBYIOTh. PiuHy BU-
TpaTy TEIJIOBOI €Heprii y NpUMIIICHHI

PO3paxoBYIOTh TaK:

Qem,fs‘an =ZQem,ls '

le:
Qem,is,an = PIMHI perynapHi TennoeTpatk Tenno-
BiffaeanbHOl CKnagoeBol cuetemu, kBT -rog;
Qom.is — PEFYNAPHI TENNOBTpaTM TeNnoBiaaa-
BaNbHOI CKNaAoBol cucTeMu (3a haKTUIHWNA
nepioa vacy) 3rigHo 3 thopmynoto (A.1), kBT roa.

3aranpHUi piBeHb €(PEKTUBHOCTI Ta
il cramoBi, sIKl MPEACTABICHI B HACTYIIUX
TAONUISIX, OTPUMAHI 3a TaKUX MPUITY-
TCHb:

- CTaHJapTHa BHUCOTA MPUMIIICHb
h <4 wm (3a BUHATKOM OyiBeNb 31 3HAY-
HUM BHYTpPIIIHIM [POCTOPOM, BHUCOTA
sKkux Oinbmia 3a h > 4 m);

- KUTJIOBI Ta HEKUTIIOB1 OYIiBII;

- pI3HI pIBHI TEIUIOBOTO 3aXHUCTY;

JCTY b EN 15316-2-1:2011

(A.2)

where:
nsir I8 part efficiency level for a vertical air tem-
perature profile;

netr I8 part efficiency level for room temperature
control;

nemp» IS part efficiency level for specific
losses of the external components (em-

bedded systems).

For individual applications cases
this breakdown may not be required. The
annual expenditure for the heat emission

in the room space is calculated by:

(A.3)

where:

Qem 1s,an @€ the annual system thermal losses
of the heat emission, in KWh;

Qom,1s are the system thermal losses of the heat
emission system (of actual time period) in accor-
dance with Equation (A.1)}, in kWh.

The part and total efficiency levels
provided in following tables are based on
the following assumptions:

- standard room heights f=<4m
(with the exception of large indoor space
buildings with h >4m);

- domestic and non-domestic build-
ings;

- different heat protection levels;
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- IOCTIHHUHN peXUM poOOTH (3MiHHI
PEXUMU POOOTH BPaxXOBYIOTh 32 JaHUMHU
B EN 1SO 13790 3a nonmomororo koediri-
eara m);

- TOCHWJIaHHS Ha OJHE MPUMIIIECHHS
B KOXKHOMY BHUIAJIKY.

CucreMH1 pillleHHsI, HE OXOIUICHI
HACTYITHUMHU TaONMUIIMU, CHiJ Opatu 3
IHIITMX HOPMATUBHUX JpKepea ado OTpH-
MyBaTH IHTEPIOJISILIEI0 YU BHU3HAYATH
IHIIMM HaJEKHUM CIOCOOOM.

A.2 EQeKkTuBHICTH BUIbHOOOTIY-
HHMX HAIpiBaJILHUX IOBEPXOHBb (pagia-
TOPiB); NPUMIIIICHHS 3ABBHIIKH He 0i-
Jbiue 4 M

VY tabmuui A.l HagaHl KoedilieHTH
€(eKTUBHOCTI BUIbHOOOTIYHUX HAarpiBa-

JIbHUX ITOBCPXOHD.

30

- continuous mode of operation
(intermittent modes of operation are tak-
en into account via the data in EN 1SO
13790 by means of the factor fim);

- reference to one room space in
each case.

System solutions not covered by the
following tables are to be taken from
other documented sources or are to be
dealt with by interpolation or matched in
another suitable manner.

A.2 Efficiencies for free heating
surfaces (radiators); room heights < 4

m

In Table A.1 the efficiencies for free

heating surfaces are provided.
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Tabaunus A.1 - EQexTuBHICTh BIIbHOOOTIYHUX HArpiBaJibHUX MOBEPXOHD (pajiaTo-
pH); IPUMIIICHHS 3aBBUIIKH HE Oibie 4 M

Table A.1 - Efficiencies for free heating surfaces (radiators); room heights <4 m

CkJ1a710B1 3arajibHOTO

BrumiBoBwii aktop piBHS €(PEeKTUBHOCTI
Influence parametres Part efficiencies
Mstr Netr | Memb
PerymioBanust TeM- |BincyTHe, 3 IEHTpaJIbHUM SKICHUM
IE€PaTypH MOBITPS.  |PETYIIIOBAHHAM TEILIOHOCIS 0.80
PUMIIIICHHS Unregulated, with central supply :
Room space tem- temperature regulation
perature regulation  [3a ycepeaneHoi (xapakTepHOI) TEM-
nepaTypu HOBITpPsI MPUMIIIIEHb OY- 0.88
JBJI1 !
Master room Space
[1-perymtoBanns (2 K) 093
P-controller (2 K) :
[T-perymtoBanns (1 K) 095
P-controller (1 K) :
[TI-peryntoBaHHs
Pl-controller 0,97
I1I-perymntoBaHHs 3 OHTI/IMiSaHiCIO 0,99

(HaHpI/IKJIaII, HaASIBHICTH AUCIIETUYC-
pI/IBaI_lll aJalIToOBaHOT'O KOHTpOJIIO)
Pl-controller (with optimisation
function, e.g. presence management,
adaptive controller)

Temneparypunii na- |60 K (manpuxian, 90/70) Nstr1 | Nstr2
mip (3a remneparypu |60 K (e.g. 90/70) 0,88
nositps 20 °C) 42,5 K (mampuxiiaz, 70/55) 0.93
Over-temperature (42,5 K (e.g. 70/55) '
(reference 9i=20 °C) (30 K (nanpuxiaz, 55/45) 095
30 K (e.g. 55/45) ’
Creruivni Tenios- |OnamoBaabHU IPUITAL] YCTaHOB-
TpaTH Yepe3 30BHIII- |JIEHO O1JIs1 BHYTPIIIHBOT CTIHU 0,87 1
Hi OTOPOXKIi Radiator location internal wall
Specific heat losses |OnantoBanbHM npuiaj yCTaHOB-
via external compo- |neHo 6ing 30BHIIIHBOI CTIHA:
nents (GF = glass Radiator location external wall: 0,83 1
surface area) - BIKHO 0€3 paiarifHoro 3aXmcTy;
- GF without radiation protection
- BIKHO 3 pajiariiHum 3aXHCTOM % 0.88 1
- GF with radiation protection ° ’
- 3BUYaiiHa CTiHa
- normal external wall 0,95 1

“ mpu 3ano6iranni e Menire 80 % BTpaT paaiamiiHOl TEIIOTH
* The radiation protection need to prevent 80 % of the radiation losses from the
heating body to the glass surface area by means of insulation and/or reflection
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BusHnauenHss  3aragpbHOTO  pIBHS
edekTUBHOCTI "em 3MINMCHIOIOTH 3a (op-
MyJomo (A.2).

CepenHe 3Ha4YCHHS Mstr BU3HAYAIOTH
3a JaHUMU OCHOBHMX BILTUBOBUX (PaKTo-
piB - "TemmepaTypHoro Hamopy'" Ta "mu-
TOMHMX TEIJIOBTPAT 30BHIIIHIX OTOpO-

JOKYBaJIbHUX KOHCTPYKITIN':

Nstr =(Nstr1+Nstr2) 12

Tpuknad
Papiatopy 6ins 30BHILLHBOT CTiHW, TEMNEpaTyp-
Huit Hanip 42,5 K; N-perynioBanHa (2 K):

The determination of the total effi-
ciencies Mem takes place in accordance
with Equation (A.2).

For Mst an average value is to be
formed from the data for the main influ-
ence parameters "over temperature™ and
"specific heat losses via external compo-
nents":

(A4)

Example
Radiator external wall; over-temperature 42,5 K;
P-controller (2 K)

Nstr =Mstr1+ Nstr2) /27 (0,93 +0,95)/2=0,94,

ey = 0,93;

Nemp = 1

Nem = 1/ {4—(0,94 + 0,93 +1)) = 0,88.

KoegilieHT, U0 BpaxoBye 3MIHHWA TennoBui
pexwm: f,,, = 0,97

KoehilieHT, Wo BpaxoBye NPOMEHEBY CKNAR0oBY
Tennosoro NoToky: f,,= 1,0.

KoethiuieHT, Wo Bpaxoeye FigpaenivyHe Hanarog-
KEHHA! fpy oy BUSHAYAKOTE 3MIRHO 3 TABNNUEI A.2.
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Factor for intermittent operation: f,,, = 0,97,
Factor for radiation effect. 4= 1,0.

Factor for hydraulic balancing: f,,4, according to
Table A.2.
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Tabaununs A.2- KoeodirieHT, 1110 BpaxoBYye TiApaBIiyHe HATAroIKEHHS CUCTEMU

Table A.2 - Factor for hydraulic balancing
KoedimienT, mo
BpPaxoBYE TiJIpaB-
. JiYHEe Hajaro-
BrnmBoBuii daktop
Influencing parameters JURCHHA
Factor for hy-
draulic balancing
fnydr
[Napasmniyde |BiacyTHi 6anaHCyBaibHI KialaHU 103
HaJaro- Non balanced systems ’
JOKEHHs CH- |HasiBHI aBTOMaTH4HI PETyJISITOPHU Meperaay TUCKY Ha
CTEMHU CTOsIKax (BITKax) 3 OUTBII HI’K BICbMOMa OMAJTIOBAJb-
Hydraulic  |aumu nmpunagamu abo HasBHE TiILKU CTATUYHE HaJla-
balance TOJIKEHHSI CUCTEMH. 3BIT Ta riJipaBliluHe HaJlaro- 101
JUKEHHS cucTeMu BUKOHaHI 3rigHo 3 EN 14336 ’
Signed balancing report and it compliance with EN
14336 * more than 8 emitters per automatic differen-
tial pressure control or only static balanced systems
HasiBHI aBTOMATHYHI PETYIATOPH Iepenaay TUCKY Ha
CTOsIKax (BITKax) 3 BICbMOMa Ta MEHIIIE OIaI0BaIb-
HUMHM TpHIaJIaMH. 3BIT Ta T1JIpaBlliuHe HAJIaroIKeH-
Hs1 cucTemu BukoHaHi 3rigHo 3 EN14336 Signed ba- |1,00

lancing report and it compliance with EN 14336 *
Max 8 emitters per automatic differential pressure
control

A.3 EdexkTuBHICTH CKJIAIOBUX Ya-
CTHH YOy10BaHUX HArpPIBAJbHMX I0-

BEPXOHb (ONMAJTIOBAJIbHI NMAHeJIi); MPHU-

MIillleHHS 3aBBHIINKH He 0ijbiie 4 M

VY tabnumi A.3 HamaHi Koe]ilieHTH

e()eKTUBHOCTI CKJIaJIOBUX YacTUH yOyz0- component integrated

BaHUX HArpiBaJIbHUX TOBEPXOHb (Oma-

JFOBAJIbHI TMaHENi) y MPHUMIIICHHIX 3a- provided.

BBHUIILIKA HE OLIBIIE 4 M.

A.3 Efficiencies for component
integrated heating surfaces (panel

heaters) (room heights <4 m)

In Table A.3 the efficiencies for

heating surfaces

(panel heaters) (room heightss4 m) are
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Tabanus A.3 - EQexTuBHICTh CKIaI0BUX YAaCTHH YOYZOBaHUX HArPiBaJIbHUX MOBEP-
XOHb (OTaIoBajIbHI MaHe1); MPUMIIICHHS 3aBBUIIKU HE O1bIIe 4 M

Table A.3 - Efficiencies for component integrated heating surfaces (panel hea-

ters); room heights <4 m

CkJ1a710Bi 3arajgpHOrO pi-
BrumBoBuii gaktop BHSI €()EKTUBHOCTI
Influence parametres Part efficiencies

MNstr Netr Naemb

Peryito- TemmoHOCIH - BOAA:

BaHHA TeM- |Heat carrier medium water

neparypu |- BIJICYTHE;

TIOBITPS - unregulated

IPUMILICH- |- BIJICYTHE, 3 ICHTPAILHUM SKICHUM PEry-

HS JIIOBaHHSIM;

Room - unregulated, with central supply tempera-

space tem- | ture regulation

perature - BIJICYTHE, 3 TIIATPUMAHHIM CEPEIHBOTO

regulation | 3pauenns pisuuni Temneparyp ©v —8:);

- unregulated, with average value forma-
tion ¥, -9,)

- 33 YyCEPETHEHOIO (XapaKTEepHOIO) TeMIIe-
paTyporo MpUMIlIeHb OyIiBi; 0.88

- Master room Space

-nBono3utiitHe abo [1-peryntoBanHs;

- two-step controller/P-controller

- [1I-perymroBanHs

- PI-controiler

EnexkrpoonaneHHs:

Electric heating

- IBOTIO3UIIIHE;

- two-step controller

- [1I-perynroBanHs

- PI-controller

Cucrema |Iligmorose omajaeHHS: MNemb1 | Nemb2

System Floor heating

- 3 BOJIOT'OXO M1JIOTOIO; 0,93

- Wet system

- 3 CyXOI0 MiJJIOr010;

- dry system

- 3 CyXOI0 MIJIOr0r0 Ta HE3HAYHUM TTOK-
PUTTAM 1 0,98

- dry system with low cover

0,75

0,78

0.83

0.93

0.95

0,91

0,93

1 0,96

o4
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Kinens Tabaum A.3

Cucrema |CTiHOBE OTIAJICHHS

System Wall heating 0,96 0,93
CT?J_IBOBC ONAICHHS 0,93 0,93
Ceiling heating

[Tutomi Te- [HarpiBanpHa mmanens 0e3 3a0e3nedeHHs Mi-

IJIOBTpaATH |HIMAJIBHOI Ter1oi30s1ii 3rigHo 3 EN 1264 086

yepes mpu- |Panel heating without minimum insulation, ’

aeray mo- |in accordance with EN 1264

BepxHIO 10 |HarpiBanpHa maHesb 13 3a0€3MeYeHHAM Mi-

OIIaJIOBA- |HIMaJBHOI Tertoizoaii 3rigao 3 EN 1264 095

apHOI ma-  |Panel heating with minimum insulation, in ’

Hel accordance with EN 1264

Specific HarpiBanbHa manens 3 kpamoro Ha 100 %

heat losses |rermoizossimiero Hixk HeobxiaHo 3a EN 1264 0.99

via laying |Panel heating with 100 % better insulation ’

surfaces  |than required by EN 1264

Bu3HaueHHs  3araJibHOrO  PiBHSA The determination of the total effi-

e(EKTUBHOCTI Mem 3iMCHIOIOTH 3a (HOp-
MyJ10to (A.2).

CepenHe 3HaueHHS "str BU3HAYAIOTh
3a JaHUMH OCHOBHHUX BIUTMBOBUX (haKTO-
piB - "cucrema" Ta "MUTOMI TEIUIOBTPATH

4yepes MpUJIerily MOBEpXHIO':

Nemd =Nemb1+ Nemp2)/ 2.

fipuknad

Nigncroee onaneHHA 3 BONOMOIO Mignorow (2oaa);
ABONO3WUIAHE perynioBaHHA; AIQNOroBe onarnex-
HA 3 BUCOKUM PIBHEM TENNOBOTO IAXUCTY:

Mstr = 1,0;
Negr = 0,93

ciencies Mem takes place in accordance
with Equation (A.2). For "st an average
value is to be formed from the data for
the main influence parameters "system"
and "specific heat losses via laying sur-
faces™:

(A.5)

Example

Floor heating — wet system (water); two-step con-
trolier; floor heating with hight level of heat pro-
tection

Nemb = Memb1+Memp2)/2=(0,93 + 0,85)/2=0,94;
Nem = 1/{(4~-(0,94+0,93+1)) =0,88.

KoedhiyieHT, WO BPAXOBYES 3MIHHWIA Tennoswuii
pexnm: £, = 0,98,

KoediuieHT, Wwo spaxosye npoMeHesy CknafoBy
TENNOBOFO NOTOKY: fy = 1.0,

KoedhitieHT, Lo BpaxoBye rigpasnivHe Hanarog-
KEHHA: fy,, 4 BUBHEYAKITE 3rAKO 3 TaBNWLE A 4.

Factor for intermittent operation: £, = 0,98.
Factor for radiation effect: ;= 1,0.

Factor for hydraulic balancing: f, . according to
Table A.4.
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Tabaunus A.4 - KoedimieHT, 1o BpaxoBye TiipaBiiuHe HANAroKEHHs] CUCTEMHU

Table A.4 - Factor for hydraulic balancing

Koedimient, mo
BpPaxoBYE TiJIpaB-
. JiYHEe HaJlaro-
BruuBoBuii gaktop
) TOKSHHS
Influencing parameters
Factor for hy-
draulic balancing
fhydr
[Napasmniude |BiacyTHi 6anaHcyBaibHI1 KilanmaHu 103
HaJaro- Non balanced systems ’
JUKEHHSI cuc- |HasiBHI aBTOMaTHUYHI pETyJIATOPH Mepernay TUCKY
TEMH Ha CTOsIKax (BITKax) 3 OUIBII HIXK BICbMOMa OMaJIiO-
Hydraulic  |BansHMMM npunagamu a60 HasgBHE TiILKU CTATUYHE
balance HaJIaro/PKeHHS] CUCTEMH. 3BIT Ta T1JIpaBJliuHe Hala-
TOKEHHS cucTeMH BMKOHAHI 3riqao 3 EN 14336 1,01
Signed balancing report and it compliance with EN
14336
* more than 8 emitters per automatic differential
pressure control or only static balanced systems
HasiBH1 aBTOMaTHYHI PEryJsTOpU Mepenaay TUCKY
Ha CTOsIKax (BITKax) 3 BICbMOMa Ta MEHIIIE OMajko-
BaJIbLHUMU TIpUjIajamMu. 3BIT Ta TiApaBIidHEe Hala-
rOJKEHHS cucTeMH BHKOHAHI 3rigHo 3 EN 14336 100
Signed balancing report and it compliance with EN ’
14336
* Max 8 emitters per automatic differential pressure
control
A.4 EdexTuBHicTh elekTpOONa- A4 Efficiencies for electrical

JIEHHSI; MpUMillleHHsI 3aBBUIIKHK He 0i-  heating (room heights < 4 m)
Jble 4 M

VY Tabmumi A.5 HamaHi koedimieHTH In Table A5 the efficiencies for
ebexTuBHOCTI  enmekrpoonanenns i electrical heating (room heights<4 m) are

TPUMIIICHb 3aBBUIIKU HE O1IbIIE 4 M. provided.
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Tadoauus A.S - EdexTUBHICTD €1eKTpOONaIeHH;, IPUMILICHHS 3aBBUILIKY HE OUTbIle 4 M

Table A.5 - Efficiencies for electrical heating (room heights < 4 m)
BrmuBoBuii daktop
Influencing parameters Hom
Pozramy- |IIpsime enexrpoomnanenns 3 [1-perymobannsm (1 K) 091
BaHHs oma- |E-direct heating P-controller (1K) ’
moBanbHUX |[Ipsime enextpoonanenus 3 [1I-perynaroBanHsM Ta onTUMI3aLlI€0 094
PHJIAIIB E-direct heating Pi-controller (with optimization) ’
Olnst 30BHI- | AKyMyJIdIiliHe HeperyJIboBaHe 0e3 3aIeKHOI BiJl 30BHIIIHBOT
IIHIX CTIH  |TeMIIepaTypy MOBITPS 3apSAKK Ta CTATUYHOI/ qMHAMIYHOI PO3-
External PAIKU 0,78
wall region |Storage heating unregulated without external temperature de-
pendent charging and static/dynamic discharging
Axymyssimiiiae 3 [1-perymoBannsm (1 K) i 3a1exHOTO BiJT 30B-
HIIIHBOI TEMIEPATYPH MOBITPA 3apsJIKOI0, a TAKOXK CTaTUY-
HOO/IMHAMIYHOIO PO3PSIIKOIO 0,88
Storage heating P-controller (1K) with external temperature de-
pendent charging and static/dynamic discharging
Axymymsiiinae 3 [ /[-perynoBaHHSIM Ta onTUMI3AIIIETO, a Ta-
KO 3aJIe)KHOIO B1J] 30BHIIIHBOT TEMIIEPATYPH MOBITPS 3apsij-
KOIO Ta CTATUYHOIO i TPUBAJIOIO JUHAMIYHOIO PO3PSIKOIO 0,91
Storage heating PID-controller with optimization with external
temperature dependent charging and static/dynamic dischargin
Pozramy-  |IIpsme enexrpoomnanenns 3 [1-perymopannsm (1 K) 088
BaHHs oma- |E-direct heating P-controller (1K) ’
moBanbHUX |[Ipsime enextpoonanerHs 3 [1I-peryntoBanHaM Ta ONTHUMI3AIIEIO
: : . : . U 0,91
pHUIAIIiB E-direct heating Pi-controller (with optimization)
Olnst BHYT- | AKyMyJIdLiliHe HEperyIboBaHe 0€3 3aIeKHOI Bl 30BHIIIHBOT
PILIHIX CTIH |TeMIepaTypH IOBITPS 3apSAIKH Ta CTATHYHOT/ IMHAMIYHOI PO3-
Internal wall |psaxu 0,75
region Storage heating unregulated without external temperature de-
pendent charging and static/dynamic discharging
Axymyssiiiiae 3 [1-perymoBannsM (1 K) ta 3ainexHO0 Bij 30B-
HIIIHBOT TEMIEPATYPH MOBITPA 3apsJIKOIO Ta CTATUY-
HOIO/TUHAMIYHOIO PO3PSAIKOIO 0,85
Storage heating P-controller (1K) with external temperature de-
pendent charging and static/dynamic discharging
Axymynsuiiine 3 [1IJ[-peryntoBanHsam Ta onTuMizalli€ro, a Ta-
KOX 3aJIS)KHOIO B1J] 30BHINTHBOT TEMIIEPATYPH MOBITPS 3apsij-
KOO Ta CTATUYHOIO i TPUBAJIOIO TUHAMIYHOIO PO3PSIKOIO 0,88

Storage heating PID-controller with optimization with external
temperature dependent charging and static/dynamic discharging
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Koeiwient, mo BpaxoBye 3MiHHUN
TermoBuid pexuM: n=0,97 (3acTocoBy-
I0Th B CUCTEMAaX 3 IHTETPOBAHUM 3BOPOT-
HHM 3B'SI3KOM).

KoedirienT, mo BpaxoBye npomeHe-
BY CKJIAJIOBY TEIUIOBOTO MOTOKY: frad=1,0.

A.5 EdexkTuBHICTH NOBITPSIHOTO

ONAJICHHSI HEXKUTJIOBUX OyaiBeJb 3
NPUMillleHHSIMHU 3aBBUIIKH He Oijibiie 4
M

VY tabnuii A.6 HamaHi Koe]illeHTH
€(PEKTUBHOCTI TOBITPSIHOTO  OMNAaJEHHS

HEXUTJIOBUX OYJIBENIb 3 MPUMIIICHHSIMU

3aBBUIIKN HE OUIBIIE 4 M.

Factor for intermittent operation:
fin=0,97 (to be used for electrical heating
systems with an integrated feedback con-
trol system).

Factor for radiation effect: fae=1,0.

A.5 Efficiencies air heating (non-
domestic ventilation systems) (room
heights <4 m)

In Table A.6 the efficiencies for air
heating (non-domestic ventilation sys-

tems) (room heights <4 m) are provided.

Tadauus A.6 - EQekTUBHICTD MOBITPSHOTO OMAJICHHS HEKUTIOBUX Oy 11BENb 3 MPH-

MIMIEHHSIMH 3aBBUIIKA He OUIbIIE 4 M

Table A.6
heights <4 m)

- Efficiencies for air heating (non-domestic ventilation systems) (room

Nem
Kot : Husbkuii pi- | Bucokuii pi-
OoH]Iryparis cuc- .
el Peré%?(;?gll{g;lr an;};ilév;eTp BCHb pery- | BEHb pery-
. : JIFOBaHHS JFOBaHHS
System configuration Low quality | High quality
of control of control
JorpiBanus npuriin- | TemmepaTypa moBITps MpUMi-
BHOTO TIOBITPS (HO-  |IIEHHS 0,82 0,87
BOJTYMKAMM ) Room space temperature
Additional heating in |Temneparypa moBiTps npumi-
the incoming air (ad- |menns (GaratopisHeBe peryio-
ditional heater) BaHHS TEMIICPATYPH MPHUILTUBHO-
o MOBITPS) 0,88 0,90
Room space temperature (cascade
control of incoming air tempera-
ture)
TemmnepaTypa BUTSIKHOTO TIOBITPS
Exhaust air temperature 0,81 0,85




Kinenps Tabaum A.6

JCTY b EN 15316-2-1:2011

Nem
: : Husbkwuii pi- | Bucokuii pi-
Konirypauis cucre- PerynpoBanuii mapametp Con- - -
mu System configura- Y P P BCHE PEry= | BEHDb ety
tion trol parameter TOBAHHSA TOBAHHS
Low quality | High quality
of control | of control
HorpiBanus peuup- | Temreparypa moBiTps IpUMi-
KYJSI-IIIHOTO TIOBITPSI | IICHHS
(y po3nonimeHuKax, |RooOm space temperature
BEHTUJIATOPAX-
KOHBEKTOPaXx) 0,89 0,93
Recirculation air heat-
ing (induction equip-
ment, ventilator con-
vectors)
Ipumitka. JlogaTkoBy eHeEprito Note: The auxiliary energy for the

JUTISL HAarpiBaHHS pe-UUPKYJIALIAHOrO Mo-
BITpA ciig nOpuiimMat 3 Tabmum A.3.
3HaueHHs NapaMeTpiB Ui CHCTEM BEH-
TUIALIT 3 (YHKIIE€0 YaCTKOBOTO Harpi-
BaHHSA Jomyckaerbest Opatu 3 DIN V
18599.

A.6 EQeKkTuBHICTb y IPUMIillICH-
HAX 3aBBUIIKH He MeHIe 4 M (OyaiBJii
3i 3HAYHUM BHYTPIlIHIM 00'€eMOM)

VY tabmuii A.7 HagaHi Koe]illieHTH
€(EeKTUBHOCTI CUCTEM Yy TMPUMIIICHHSIX

3aBBUIIKH 4 M 1 OLJIBIIIE.

recirculation air heating is to be taken
from table A.3. As values for ventilation
systems with part heating function the
data for domestic ventilation systems
from DIN V 18599 can be used.

A.6 Efficiencies for room spaces
heights < 4 m (large indoor space
buildings)

In Table A.7 the efficiencies for
room spaces with heights 4 m are pro-
vided.
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Tabauus A.7 - EQexkTuBHICTh CUCTEM Yy MPUMILICHHIX 3aBBUIIKHU HE Olble 4 M

Table A.7

(OyniBii 31 3HAUHUM BHYTPILIHIM 00'eMOM)

- Efficiencies for room spaces heights <4 m (large indoor space build-

ings)

BrmBoBuit gpaxtop Influencing parameters

CkJazioBi 3arajJpHOTO PiBHS
edextuBHOCTI Part efficiencies

Pl-controller with optimization

Nstr
Am | 6M | 8M | 12M | netr [Mems
(m) | (m) | () | (M)
Perymio- |BiacyTtHe 0.80
BaHs TeM- |Unregulated ’
neparypu |J{Bomo3uIliiiHe peryroBaHHs 093
IPHUMi- Two-step controller ’
ICHHSA [I-perymoBanns (2 K) 093
Room P-controller (2 K) ’
space tem- |[T-perymosanns (1 K) 0.95
perature  |P-controller (1 K) ’
regulation [[JI-perymoBanns
0,97
Pl-controller
[1I-perymtoBaHHs 3 ONTUMI3ALIEIO 0.99
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Ck1a710B1 3arajibHOTO PiBHS
¢(heKTUBHOCTI
BruinBoBuii hakTop Part efficiencies
Influencing parameters Nstr
Am | 6M | 8M [12 M| Mgy | Noms
- - (m) [ (m) | (m) | (M)
ucremMa agiaTopHa
omaneHas |Radiators 0,98/0,9410,88] 0,83 !
Heating  |[ToBitpsiHa ["opuzoHTaINB-
system Warm air HE BUTIKaHHS
0e3 nogaTtkoBoi Bep- |Outlet horizon- 0,98)0,9410,88/0,83 1
TUKaJIbHOI perupky- |tal
JISITTIA: Beprukanpue
without additional BUTIKAHHSA 0,99/0,96|0,91(0,87 1
vertical recirculation |Outlet vertical
[ToBiTpsiHa ['opuzoHTaNB-
Warm air HE BUTIKaHHS
3 momatkoBoio Bep-|Outlet horizon- 0,99/0,9710,94/0,91 1
TUKaJbHOIO  perwmp-|tal
KYJISIETO: Beprtukanbhe
with additional ver-|Burikanus 0,99/0,98|0,96(0,93 1
tical recirculation Outlet vertical
BoasaumMu onagroBalbHUMU TTaHEIS-
MH 1,00{0,99|0,97|0,96 1
Warm water panels
BunpomiHtoBayamu TpyouacTUMH
Radiant tube heaters 1,0010,99]0,9710,96 !
BunpomintoBayamu CBITIUMHU
Luminous heaters 1,0010,99]0,9710,96 !
Cucrema |Ilimymorose onaneHus 1,00{0,99(0,97(0,96
ONaJICHHS |(BUCOKMM piBeHb Te- |HarpiBaibHi
Heating  |m1oBoOro 3axmcTy) CIIEMEHTH,
system Floor heating (high  |yGynosani B
heat protection level) |migmory 0,95
Floor heating
components
integrated
HarpiBasibHi
CIIEMCHTH, TE-
PMIYHO HE 3B'S-
3aH1 3 IM10- 1
TOI0
Floor heating
thermally de-
coupled
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CucreMu NOBITPSHOIO ONAJICHHA
3 BUCOKHM KoOe(dilieHTOM exxeKIii 1mo-
BITpOpPO3MOAiJICHHS:

- BH3HAUYAIOTh OCEPEJAHCHHSAM 3Ha-
YeHb IS CUCTEM 3 TOPHU30HTAIBLHUM a00
BEPTUKAJILHUM BUTIKAHHSM;

- TpU 3aCTOCYBaHHI BOJSHOI oOma-
JIOBaJIbHOI MaHen B 00'eMi IpUMIIIIEHHS
Ha BHCOTI MeHIe 4 M mpuiiMaloTh 3ara-
JbHUU piBeHb €(EKTUBHOCTI TMem st
MPUMIIIEHHS! BUCOTOIO 4 M, a KOe(IIIEHT
frad= 1

- BHU3HAUAIOTh 3araJlbHUN DIBEHb
edekTuBHOCTI Nem 3a hopmyioro (A.2).

Ipuxnao

[TpuminieHHs: BUCOTOO 8 M, TOBIT-
psiHE ONaJeHHS 3 BEPXHIM BUTIKAHHIM
nositpsi, [1-perymopanns (1 K):

sy = 0,91;
Netr = 0,95

Nemp = 1;

Warm air heating systems with
increased induction ratio of air distri-
bution:

- The parameters are determined by
the arithmetic averaging of the parame-
ters for the systems with air outlet hori-
zontal or vertical.

- With the use of warm water pa-
nels in room spaces with a height < 4 m,
the total efficiency "em for a room height
of 4 m is used. Furthermore the factor
fraq= 1

- The determination of the total effi-
ciency Wem takes place in accordance
with Equation (A.2).

Example

Room height 8 m, warm air heating

with air outlet above, P-controller (1 K)

Nem = 17 (4 ~ (0,91 + 0,95 +1)) = 0,88.

Koedirient, mo BpaxoBye mpome-

HEBY CKJIQJOBY TEIUIOBOTO TIOTOKY:
fe0=0,85 m1s BOASHUX OMATIOBAIBHUX
MaHeJIe, BUIIPOMIHIOBAYIB CBITIIMX, BH-
IPOMIHIOBaYIB TpyO4YacTUX Ta MIJJIOrO-

BOI'O OITAJICHHAA.

42

Factor for radiation effect; fa¢=0,85
for warm water panels, luminous heaters,

radiant tube heaters and floor heating.



Enepretnuni mapamerpu e(eKTHUB-
HOCTI CHCTEM OIaJICHHS BEJMKUX BHYT-
pimHix 06'emiB Ta koediuieHT a0 mpen-
CTaBJCHI CEpeNHIMH 3HAYCHHSIMHU IS
CUCTEM ONaJICHHs Ta TUIIB OOJaJHaHHS,
KOTpl MpUOJIM3HO TaKOXX MOXYTb OyTH
3aCTOCOBAHUMHM JIJIT KOMIIOHOBOK, SIK1 Bi-
JIPI3HSIOTHCS BiJl IPECTABIICHUX.

A.7 EQeKTUBHICTb y IPUMIllICH-
HAX 3aBBUIIKH OHAA 10 m

VY tabnumi A.8 HamaHi KoedillieHTH
€(PEKTUBHOCTI CUCTEM Yy NPUMIIIECHHSIX

3aBBUIIKY ToHam 10 m.

JICTY B EN 15316-2-1:2011
The energy parameters of the effi-

ciencies of heating systems in large in-
door spaces and the factor f.,q represent
average values for the heating systems
and types of products, which can also
approximately be used for configurations

that deviate from these.

A.7 Efficiencies for room spaces
heights > 10 m
In Table A.8 the efficiencies for

room heights > 10 m are provided.

Taboauus A.8 - EQekTUBHICTh cHCTEM y MPUMIIIEHHSX 3aBBULIKU MTOHaA 10 M

Table A.8 - Efficiencies for room spaces heights > 10 m
Cka710B1 3arajibHOTO PiB-
Hs €(DEeKTUBHOCTI
BrummBoBuii paxtop Part efficiencies
Influencing parameters Nstr
12 M |15 M[20 M| ngtr | Mems
(m) | (m) | (m)
Perymio- |BincytHe 0.80
BaHs TeM- |Unregulated ’
neparypy |J[Bomo3uiiiitHe peryIoBaHHS 093
IPHMi- Two-step controller ’
ICHHSA [I-perymoBanns (2 K) 093
Room P-controller (2 K) ’
space tem- |[T-perymosanns (1 K) 0.95
perature  |P-controller (1 K) ’
regulation TTI-perymroBanms
0,97
Pl-controller
[1I-perymntoBaHHS 3 ONTUMI3ALIEIO
i L 0,99
Pl-controller with optimization
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Kinenps Tabmum 8

CkJ1a10Bi1 3arajibHOTO PiB-
Hs €(DeKTUBHOCTI
BruinBoBuii hakTop Part efficiencies
Influencing parameters Nstr
12 M[{15 M|20 M| nggr | Nems
(m) | (m) | (M)
Cucrema |IloBiTpsina ["opu3oHTaIbHE BUTI-
onasieHus |\Warm air KaHHS 0,78]0,72(0,63 1
Heating  |6e3 nomaTkoBoi Bep- |Outlet horizontal
system TUKAJIBHOI PEIUPKY- |BepTukanpHe BUTI-
JISITTIA: KaHHS
without additional  |Outlet vertical 0.8410,78)0.71 1
vertical recirculation
[ToBiTpsina ["'opuzoHTaNbHE BUTI-
Warm air KaHHSA 0,8810,84(0,77 1
3 momatkoBoio Bep- |Outlet horizontal
TUKAJILHOIO pelup- |BepTHukalibHe BUTI-
KYJISITETO: KaHHS
with additional ver- |Outlet vertical 0.9110.88)0,83 1
tical recirculation
BoasHrMu onanroBagTsHUMHA TTaHETISIMA 0941092089 1
Warm water panels
BunpomintoBayamu TpyouacTuMu
Radiant tube heaters 0,9410,9210,89 !
BHHPOMiHIOBa‘{aMH CBITJINIMH 0,9410.92/0.89 1
Luminous heaters
Cucrema |Iligmorose omajaeHHS 0,94(0,92(0,89
ONaJIeHHs |(BHCOKHH piBeHb Te- |HarpiBaibHi eeMeH-
Heating  |mmoBoro 3axucty)  |Tm, BOyHOBaHi B ITij-
system Floor heating (high  |nory 0,95
heat protection level) |Floor heating compo-
nents integrated
HarpiBanpHi enemen-
TH, TEPMIYHO HE 3B'S-
3aH1 3 I1UIOr00 1
Floor heating thermal-
ly decoupled
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CucreMu NOBITPSHOIO ONAJICHHA
3 BUCOKHM KoOe(dilieHTOM exxeKIii 1mo-
BITpOpPO3MOAiJICHHS:

- BHM3HAYyalOTh OCEPEIHEHHSM 3Ha-
YEeHb JJI1 CUCTEM 3 TOPU3OHTAIIBHUM a00

BCPTUKAJIBHUM BI/ITiKaHHSIM;

- BHW3HAYAIOTh 3arajbHUN pPIBEHb

ebexTuBHOCTI Nem 3a (hopmynoro (A.2).

Ipuxnao
[Tpuminienns 3aBBuImKd 12 M, BO-
TISTHL OITAJIIOBAJILHI MaHeln, I1-
perymoBanHs (2 K):
Nstr = 0,94;
Netr = 0.93;
Nemp =1

JICTY B EN 15316-2-1:2011

Warm air heating systems with
increased induction ratio of air distri-
bution:

- The parameters are determined by
the arithmetic averaging of the parame-
ters for the systems with air outlet hori-
zontal or vertical.

- The determination of the total ef-
ficiency Wem takes place in accordance
with Equation (A.2).

Example

Room height 8 m, warm water pa-

nels, P-controller (2 K)

Nem = 11 (4= (0,94 + 0,93 +1)) = 0,88.

Koeditient, mo BpaxoBye mpoMeHe-
BY CKJIaJIOBY TCILIOBOTO MOTOKY: f2g=0,85
JUIE BOJIIHUX OIAJIOBAIBHUX TaHEIEeH,
BUTIPOMIHIOBAYiB CBITJIMX, BUIIPOMIHIOBA-
YiB TPyOUaCTHX Ta MiAJIOTOBOTO OMAJIECHHS.

Enepreruuni mapamerpu e(eKTHB-
HOCTI CHUCTEM ONAaJCHHS BEJIMKHX BHYT-
pimHiX 00'eMiB Ta koedimieHT fog Tpen-
CTaBJICHI CEPEeAHIMU 3HAYCHHSIMH IS
CHCTEM OITaJICHHS Ta THIIB 00JIaJHAHHSI,
KOTp1 MPHUOJM3HO TaKOX MOXYTh OYyTH
3aCTOCOBAHUMH JIJIs1 KOMITOHOBOK, SIK1 Bi-

JP13HSAIOTHCS BiJl IPEICTABICHUX.

Factor for radiation effect: f,,q=0,85
for warm water panels, luminous heaters,

radiant tube heaters and floor heating.

The energy parameters of the effi-
ciencies of heating systems in large in-
door spaces and the factor f.,q represent
average values for the heating systems
and types of products, which can also
approximately be used for configurations

that deviate from these.
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JOAATOK B
(TOB1AKOBHIA)
EKBIBAJIEHTHA HAJIMIPHA
BHYTPIIIHA EMIIEPATYPA
(BILAITIOBIJIHO 10
®OPAHILY3BKOI'O CTAHAAPTY
RT2005)
B.1 3araibHi mos10xeHHs
BayTtpimHs Temneparypa miaBUILy-
€THCS Yepe3:
- TPOCTOPOBE BIJIXWJICHHS, BUKIJIH-
KaHE po3LIapyBaHHSM TEMIIEPATypH, SIKE

3AJICKUTD BiI[ THUITY  OIIaJIFOBAJIBHOTO

npunany(iB);

- BIOXWJIEHHS, IO 3aJCKHUTHh Bif
BJIACTUBOCTEN PpETyJIIOBAIBHOTO 00JI1a/1-
HaHHS TPHU 3a0e3MeYeHH] PIBHOMIPHOCTI
Ta MOCTIMHOCTI TEMIIEPATYPH.

ExBIBaJIEeHTHY BHYTPILIHIO TEMIIEpa-

TYpy Bint, ino PO3paxoBYyIOTh 3a (HOPMYJIOLO:

Oint, inc =8t ini + 808 +A8¢, °C,

ae:
Bint, ini — NOUETKOBA BHYTPIWHA Temneparypa, °C;
ABg, — NPOCTOPOBE BIAXWNEHHRA, BUKNWKaHe
po3WapyBaHHAM Temriepatypu, °C,

ABy = BIOXMNEHHA TeMNepaTypw, BAKNMKaHe
perynioBaxram, °C.

HaamipHy BHYTpIIIHIO TemrmepaTy-
Py BUKOPHCTOBYIOTh y PO3paxyHKax 3a-

MICTh TOYaTKOBOI BHYTPIIIHBOI TeMIIe-

paTypH.
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ANNEX B
(informative)
EQUIVALENT INCREASE IN
INTERNAL EMPERATURE -
ADAPTED FROM RENCH
REGULATION RT2005

B.1 General
The

creased by:

internal temperature is in-

- spatial variation due to the strati-
fication, depending on the heat emit-
ter(s);

- variation depending on the capac-
ity of the control device(s) to assure a

uniform and constant temperature.

The equivalent internal temperature
Yint, inc is calculated by:

(10)

where:

Bint ini IS the initial internal temperature [°C];
ABg, is the spatial variation of temperature due
to stratification [°C];

AD . is the variation of temperature due to the
control [°C].

The increased internal temperature
is used in the calculations instead of the

initial internal temperature.



Kowmenrapi:

BIJIXHJICHHS, BUKIWKaHI pO3IIAPy-
BaHHSM TEMIIEpaTypH Ta PETyIIOBAHHSIM,
MOKE 3aJIeKaTH BiJ TEIJIOBOTO HaBaH-
TakeHHs. Y Tabmumsx B.2 1 B.3 mpen-
CTaBJICH1 MIHIMAJIbHI Ta HOMIHAJIbHI 3Ha-
YEHHS TETUIOBOTO HAaBaHTAKCHHSI.

B.2 3oun

VYpaxoBytoun 5.8, po3ymitoTe po3-
TJICHHS CHUCTEMH ONAJICHHS Ha 30HH,
TOOTO Ha TpynHu OMATIOBAHUX 00'€MIB,
PO3paxyHOK BHYTPIIIHBOI TeMIIEPaTypH
AKUX 3JIACHIOIOTH I KOKHOI 30HH.
BuyTpimHio TemriepaTypy 30HH OTpH-
MYIOTh 3 YpaxyBaHsSIM CyMIXHUX 00'€MiB.
KoedimieHT HaBaHTa)KEHHS BHU3HAYAIOTh
3a TJIOLIEI0 KOKHOTO 00'eMy.

B.3 IIpocTopoBe BixxujieHHs1, BU-
KJIHMKaHe PO31IAPYBAHHIM TeMIlepaTypu

IIpocTopoBe BIIXUIICHHS, SIKE BUKIMKAHE
PO3IIAPYBAHHSIM TEMITEPATYPH, 3AICHKHUTH BIIT;

- THUIy OMAaJTIOBAIILHOTO MIPHIIALTY;

- BHCOTH CTEJI.

Tabmurst B.1 ycraHOBITIOE Kitack Tpoc-
TOPOBOT'O BIIXMJICHHS 3aJIE)KHO BiJI TUITY OIla-
JFOBATHHOTO TIPIJIAMY Ta 3a0e3redye CyImpo-
BOJPKYBAJIbHI 3HAUYEHHS TIPOCTOPOBOTO BiJIXH-
JICHHST TEeMIIEpaTypH, BUKIIMKAHOTO PO3IIIapy-
BAHHSM TEMIIEPATypy, IPU HOMIHATBHOMY

HABAHTAKEHHI 3AIEKHO BiJ] BUCOTH CTENI.

JCTY B EN 15316-2-1:2011
Remarks:

The variation of temperature due to
stratification and control may depend on
load. Tables B.2 and B.3

provide values for minimum and nominal

the thermal

thermal load.

B.2 Zones

When the considerations according to
5.8 imply splitting of the heating system
into zones, i.e. groups of spaces, calcula-
tion of the internal temperature is done for
each zone. The internal temperature of a
zone is obtained by considering the inter-
nal temperature of the associated spaces.
The coefficient of weighting is determined
from the surface of each space.

B.3 Spatial variation of
temperature due to stratification

The spatial variation of temperature
due to stratification depends on:

- type of heat emitter;

- ceiling height.

Table B. 1 establishes the spatial
variation classes according to the type of
heat emitter and provides accompanying
values for the spatial variation of temper-
ature due to stratification at nominal load
depending on the ceiling height.
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Tabmuus B.2 Hamae momatkoBy iH-

dbopmarriro sl pamiaTopiB 3aJ€KHO BiJl

TCMIICpATypHu TEIJIOHOCISI Ta TEIJIOBOrO

HaBaHTaXXCHHAI.

Table B.2 provides additional in-

formation for radiators depending on the

water temperature level and the thermal

load.

Ta6auus B.1 - Kinacu npocTopoBOro BIAXHICHHS 32 TUIIOM ONATIOBAILHOTO MpHIIa-

7y Ta BiJMOBIJIHI MPOCTOPOBI BIIXUJICHHS TeMIEpaTypy, BUKIMKaH1

il po3IIapyBaHHIM, TPH HOMIHAIBHOMY HaBaHTAXXCHHI 3aJIEKHO BiJl

BHUCOTH CTEI

Table B.1 - Spatial variation classes by type of heat emitter and corresponding
spatial variation of temperature due to stratification at nominal load
depending on ceiling height

Knac [IpocTopoBe BIAXUICHHS TEMIEpaTypH 3a-
poc- JIE5KHO Big BucoTH cremi 4 9sr, K
TOpO- Spatial variation of temperature depending
BOTO on ceiling height 48st [K]
B1IXU- .

CHHS OHaJHOBaJILHI/I_H MpUIIaI . .

Heat emitter Mix 4 ta | Mix 6 Ta
Class Memiie :
6 M 8 M Binbmie 8 m
of spa- 4 m
: Between 4 |Between 6| >8m
tla}l <4m mand 6 m{mand 8 m
varia-
tion

A ITigmorosa maHennb
Floor
[MToBiTpopo3noaiisHUK 3 perup-| 0 0 0 0
KYJISILIIER0 TIOBITPS HIDKYE 3 M
Air with air return <3 m

B [TpomeneBi
Radiative emitters
HusbkoTemneparypHi
Low temperature emitters
Hpo.MeHeBi f:_TenLOBi MaHesl 0.2 0.8 1.2 1.6
Radiated ceiling panels
DaHKOWIN 3 HIKHIM BUITYCKOM
MOBITPS
Fan coils with discharge air at
the bottom

C IHm1
Other emitters 0.4 12 2 2,8
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Tab6auus B.2 - [IpocTopoBe BiAXUICHHS TeMIIEpaTypH, BUKJIMKAHE ii po3IIapyBaH-

HSIM, JUTSI paiaTopiB 3aJIEKHO BiJl TEMIIEPATYPH TETUIOHOCIS Ta TETUIO-

BOI'O HAaBAHTAXCHHSI

Table B.2

- Spatial variation of temperature due to stratification for radiators de-

pending on water temperature and thermal load

[ToyaTkoBa BHYTPIIIHS TEM-
nepatypa 20 °C
Reference internal tempera-
ture: 20 °C

[IpocTopoBe BIAXUICHHS TEMIIEPATYPH 3aJICKHO BiJT
TEIUIOBOrO HaBaHTaxeHHs 2 %str, K
Spatial variation of temperature depending on thermal

load 29t [K]

[lepeBumenns temmneparypu | bes HaBanTaxkennss |HomiHanbHE HaBaHTaKCHHS
Excess temperature Off Nominal load
AT > 40K 0,4
AT< 40K 0,2

[Ipu iHIIOMY TEIUIOBOMY HaBaHTa-
’KEHHI MPOCTOPOBE BIIXUJICHHS TEMIIEepa-
Typy BU3HA4YalOTh 3a JIHIKHOIO 1HTEPIIO-
JSILIETO.

B.4 Binxu/jieHHs1, BUKJINKAaHe pe-
ryJ1I0BaHHAM

BinxunenHs temmepaTrypH, 110 BH-
KJIMKaHE PETYIIOBAHHIM, 3aJIEXKUTh BiJ
OTAITIOBAIILHOTO TIPUJIAy Ta BIAMOBIIHO-
IO PEryIIOBAIILHOTO 00JIaTHAHHS.

Tabmuus B.3 Hamae 3HadyeHHsS Bia-
XWICHb TEMIIepaTypy, BUKIUKAHUX pe-
IYJIOBaHHSIM DPI3HUX THUIMIB OMNAIIOBAJIb-
HUX TPUIAAIB, 3aJ€KHO BiJl TEMJIOBOTO
HABAHTAXKEHHS 3 MOCUJIAHHSIMHU Ha CTaH-

JapTH Ta BIAMOBIJHI iM cepTU(IKATH.

For other thermal loads, the spatial
variation of temperature is determined by

linear interpolation.

B.4 Variation of temperature due
to control

The variation of temperature due to
control depends on the heat emitter and

the associated control system.

Table B.3 provides values for the
variation of temperature due to control
for different types of heat emitters de-
pending on the thermal load, with refer-
ence to the applicable standards and rele-

vant certifications.
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Tabauus B.3 - Binxunennsa temneparypu, 1110 BUKJIUKAHE PETYIIOBAHHAM, 3aJICKHO

BiI[ TUITY OITIAJIFOBAJIBHOTO IMpWJIaay Ta TCIUIOBOT'O HABAHTAKCHHSA

Table B.3

emitter and thermal load

- Variation of temperature due to control, depending on type of heat

OnantroBabHUAN MTPU-
7aj 1 BIATOBIAHE pe-
TyJTIOBaHHS
Heat emitter and asso-

ITocunanns
Ha CTaH-
napt
References

Binxunenus temnepaTtypu, BUKIUKAHE PEryiio-
BaHHAM, 4%t | K
Variation of temperature due to control 48ar [K]

be3 naBanTa-

HoMiHanpHE TEILIOBE HABAH-

valve

- KEHHA TaXCHHA

ciated control to standard Off Nominal thermal load
[Ipsimuii enexTpoHa-
rpiBay 3 yOy/10BaHUM
PEryJIATOPOM EN 60675 0,4 0,9
Direct electric emitter
with built in controller
PaniatopHuii TepMo- 0,45 x rictepe- |0,45 X (ricTepe3uc cymapHo 3
peTynATOp 3UC BILUTMBOM 3MIHU TEMIEPATYPHU
Thermostatic radiator EN 215 |0,45 x hysteresis |temionocis) *

0,45 x (hysteresis + water
temperature effect) ®

[Tpunaau iHaUBIAYya-
JIBHOTO PETYJIIOBAaHHS
30HU

Individual zone control
equipment

prEN
15500

0,5TP
0,5CA

TP° (Bu3naueHi B cTanapTi Ta
cepTudikoBaHi)

CA" (defined in the standard
and certified)

[H11 perynsitopu, 0
MOBHICTIO MPUTTUHS-
I0Th TCIUIOBIIIATY
Other controller if
emission can be totally
stopped

0,9

1,8

BiacyTHicTh peryiro-
BaHHS
No control

2

4

% 3a 3HaUEHHAMH TiCTEPE3MCY Ta BILIMBY 3MiHM TEMIEPATYypH TEILIOHOCIS BiAMOBij-
HO JI0 BU3HA4YeHuX 3a Tectamu 3rigHo 3 EN 215.
* With values of hysteresis and water temperature effect from test report of thermos-
tatic valve according to EN 215.
" Tounictb perymoBadHs (TP) kourpomnepa orpumyroTs 3 PrEN 15500.

" The control accuracy (CA) of the controller is obtained from prEN 15500

50




JCTY b EN 15316-2-1:2011

JOJATOK C ANNEX C
(TOBiIKOBHIA) (informative)
JOJATKOBA EHEPT'IA AUXILIARY ENERGY

C.1 3araJjbHi moJI0KEeHHA C.1 General

JlomaTKoBY €Heprilo mpoliecy Tem-
JoBimgaui B 00'eM HpHUMIIIEHHS po3pa- €mission processes in the room space
given by:

XOBYIOTb HACTYITHUM YHMHOM:

chr * Wothers '

(C.1)

Wem,aux =
Ae:
Wemamx — A0ASTKOBA eHepria (3a nepiog),
kBT-ron;

W — ADRATKOBA EHEPris AN PerynBanbHore
ofnagHaHHA (3a nepioa), KBT -rog;

Whers — BOOATKOBE EHEPriA ANS BEHTUAATOPIS
Ta goaaTkoBMX HAcocis {3a nepioa), kBT -roa,

Oxpemi komnoHenTn W, 7a Wy, BU3HANE0TD
3a chopmynam:

W,

Wotners = (Fran “Man

Aae!

Poy— ©NEKTUYHA HOMIHANBHA CNOXWUBAHA MOTYX-
HICTb perymoeanbHoro obnagHaHHA 3 LOAATKO-
BOIO eHepricto (3 Tabnwyi C.1 abo paHwux Ha
obnagHaHHs), Br;

o — kinbKicTb 8i6 y nepioai;

Nian — KINBKICTb BEHTURATOPIB/hankoAnis;

Nomp = KiNLRICTE AONATKOBMX HACOCIB;

t, — TpuBanicTe PoOOTH 3a nepioq, rof;

Praq = €NEKTUYHA COXWUBAHA NOTYXHICTL BEHTH-
naTopie/darkoinie (3 Tabnuyi C.2 ado gaHux Ha
obnaaHaHHs), Br;

P, — ENEKTUYHA CNOXMBAHA MOTYXKHICTL HACO-

pmp
caMu 3a gaHumy supobsvkis, Br, abo

0,08
Pomp =90-Q;™

ae: C}LH — eneKTW4YHa HOoMmiHanbHa CRoXusaHa
NOTYXHICTE NoBiTpoHarpisada, KBT.

Mpymitka, ENexTivHa HOMIHANBHE CNOKUBARA NOTYX-
HiCTE AORATKOBOTO Hacoca Moxe GyTu 3acTocoBaHa,
AKWO rigpasnivyHe KinbLie NOBITpOHarpiea4a norpedye
AOAATKOBOrO HACOCA (HAMPUKNAZ, IHMEKLIRHUNA KOH-
TYP)., KOTPUA He BPaxoBaHO Yy TennopoanofinkHin
CKNEAOBIA CUCTEMU.

oir = Po - d - 2471000,

where:

W aux 1S the auxiliary energy (in the period), in
kWh;

W, is the auxiliary energy of the control system
{in the period), in KWh;

Wmers i the auxiliary energy of fans and addi-
ticnal pumps (in the period), in kWh.

The individual components W, and Wy, are
to be determined from Equations (C2) and {C3),
respectively :

(C.2)
(C.3)

where:

P, 15 the electrical rated power consumption
of the control system with auxiliary energy (from
Table C.1 or product data), in W;

dis the number of days in the period;

Nssn 1S the number of ventilator/fan units;

Npmp s the number of additional pumps;

ty is the running time in the period, in h;

Pran 18 the electrical power consumption of the
ventilators/fans {from Table C2 or product data),
in W,

P, .., is the electrical power consumption of the

pmp
pumps from manufacturer data, in W, or

(C.4)

where Q; 4 is the electrical rated power consump-
tion of the air heater, in kW.

Note: The electrical rated power consumption of
an additional pump may only be applied if the hy-
draulic circuit of the air heater requires an addi-
tional pump (e.g. injection circuit}), which is not
already taken into account in the heat distribution.

The auxiliary energy of the heat

IS
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PoGounii yac BeHTUIATOPIB Ta/abo The operating time of the ventila-
HACOCIB NMPUHMAIOTh TakuM, 1o JjgopiB- tor/fan units and/or pumps is set equal to

HIOE poO0OYOMY yacy cucTeMu onaneHns.  the operating time of the heating system.

Ta6muust C.1 - Tunosi 3Ha4eHHS 10aTKOBOI €HEPrii IS peryIFOBATBHOTO 00J1aTHAHHS

Table C.1 - Default values for the auxiliary energy control system

BrnuBoBwuit ¢pakrop
P, BT
Influence parameters e BT [W]

PerymioBanbHe |EnexkTpuune perymoBasibHe obnagHanns 3 0,1 (Ha oJivH NpUBIN)
oONajHaHHSA 3  |€JEKTPOMOTOPHUM MPUBOIOM
JI0JTATKOBOTO Electrical control system with electrical mo- |0,1 (per actuator)
CHEPIi€r0 tor actuation

Control system |Enexrpuune perymopanbie obnagsanns 3 |1,0 (Ha ogus npusin)
with auxiliary  |repmo-enexrponpusomom
energy Electrical control system with electro ther- |1,0 (per actuator)
mal actuation

Enextpuune perymoBanbae oonaanannsa 3 |1,0 (Ha ogun mpuBin)
GHGKTPOMaFHiTHHM IIPUBOAOM
Electrical control system with electromag- |1,0 (per actuator)
netic actuation

Ta6aunus C.2 - TunoBi 3Ha4YEHHS J0IATKOBOI €HEPTrii BEHTUIIATOPIB JJIs Mo1avl Mo-
BITpS B IPUMILIEHHS 3aBBUILLKH HE OLIbIIE HIXK 4 M
Table C.2 - Default values for the auxiliary energy of fans for air supply in room

spaces h<4m

IBHJII/IBOBI/II/I daktop Pian BT [W]

nfluence parameters

Bentunsarop|KOHBEKTOP 3 BEHTUIATOPOM 10

Ventilator, |Fan convector

fan EnexTpoonantoBanbHUN KOHBEKTOP MPsIMOi [Iii 3 BEH-
TUJISITOPOM 10
E-direct heating fan convector
TennoakyMymsiTop 3 TMHAMIYHOIO PO3PSAIKOIO 12
Storage heating with dynamic discharge
TennoakymynsTop 3 6e3nepepBHOI0 AMHAMIYHOIO PO-
3pSIAKOIO 12
Storage heating with continuous dynamic discharge
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C.2 ByaiBai 3i 3HAYHMM BHYTpillI-
HiM 00'eMOM (3aBBMLIKHU Ouibinie 4 M)
C.2.1 Jooamkoea enepzia - ona-
JII08A/IbHE 001A0HAHHA NPAMOT OiT
Jlns OyaiBenb 31 3HAUHUM BHYTPIII-
HIM 00'eMOM, 30KpeMa TaM, JIe¢ 3aCTOCO-
BYIOTh OTAaJfOBaJIbHE OOJAJHAHHA, SIKE
HE MOXKE JIOT1YHO OyTH PO3MEKOBAHUM
Ha (YHKIIOHANBHI CKJIAQJOBl - TEIIO-
reHepyBaJIbHYy Ta TEIUIOBIAJIaBAIbHY - 1
sKe OyJI0 BCTAHOBJICHE Y NMPUMIIICHHI, JIe
HOTr0 BUKOPHUCTOBYIOTH (HAIpHUKIAl, ra-
30B1 Ta 1H(payepBOHI BUIPOMIHIOBAYI),
3arajibHy JI0JIaTKOBY €HEPTiI0 3apaxoBy-
I0Th JI0 TEIUIONOTpeOu oO0JagHaHHSA B
00'emi mpuminieHHs (tadnuis C.3, Bepx-

HS YaCTUHA):

Wem,aux = (P Haux "’

C.2.2 Jlooamkoea emnepcia - cuc-
memu onaneHHsa Henpamoi oii

JIns cucteM ONAJIEHHS 3HAYHOIO
BHYTPIIIHBOTO 00'€eMy 3 LEHTPaTbHUM
TEIJIOTEHEPATOPOM Ta BUOKPEMIICHOIO
TETJIOBIIJIaBAIbHOIO CKJIAJIOBOIO JJIS PO-
004u0i 30HM JHIIE JOJIATKOBY EHEPIiio
JUIS TETUIOB1IJIaBaIbHOT CKJIAZO0BOI 3apa-
XOBYIOTh JO TEIIonoTpedu ol'emy mpu-
MmimenHs (tabmuig C.3, HUXKHSA YacTH-

Ha).

JICTY B EN 15316-2-1:2011

C.2 Large indoor space buildings
(h>4m)

C.2.1 Auxiliary energy - systems
with direct heating

For large indoor space buildings, in
particular where such heating equipment
Is used, which cannot logically be diffe-
rentiated into sub-systems of heat genera-
tion and heat emission, and which is in-
stalled in the room space in which it is
used (e.g. gas and infrared radiators), the
total auxiliary energy is credited to the
heat demand of the installation room

space (see Table C.3, upper section):

t,) /1000 . (C.5)

C.2.2 Auxiliary energy - systems
without direct heating

For large indoor space heating sys-
tems, with a central heat generator and a
separate unit for heat emission for the
working space, only the auxiliary energy
for the heat emission is credited to the
room space heat demand (see Table C.3,

lower section):
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Wem.aux = (Pem,aux ‘ fh) /1000, (C.5)

e

Wom,aux = ROAATKOBA eHepris 3a nepioa (Tenno-
BigaasanbHa Ta, 3a HeobXigHocTi, TennoreHe-
pyeanbHa cknapoea 3rigHo 3 dopmynoto (C.5)),
kBT rog;

Py aux — HOMiHarbHA CROXWBAHA NOTYXHICTL 06-
nanHaHna 3 Tabnuui C.3 abo 3a gaHvmm BUpob-
Huka (TennoreHepyeasnbHa Ta TennosigaaeansHa
cknagosi), BT,

Pemaux — HOMiHaNbHa CNOXMBaHa MOTYXHICTb
obnagHaHHa 3 Tabnuui C.3 abo 3a paHuMu
eupobHuka (TennosipgaeansHa cknagoea), Br;

t,, — TpMBanRICTL Nepioay, roa.
Pobounii yac seHTHIIATOPIB, BKIOMAIOUK PETynio-

BanbHe oONagHaHHA, NPWAMATE TaKuM, o
AopisHoe poboYomMy Yacy CUCTEMK ONANEHHA.

Y tabnuui C.3 HaBefeHi TUnoBi 3HAYEHHS A0-
AaTkoBO! eHeprii BEHTUNATOPIB Ta perymosanb-
Horo obnagHaHHA 06'eMy NPUMILIEHHS 3ABBULLIKK
fr > 4 w (OyZiBnNi 3i 3HAYHVM BHYTPILWHIM 06’ eMOmM),
3a3ByHalt OUIHeH AK YacTuHa Q, , , L0 BU3Ha-
yaTh 3rigHo 3 EN 12831.
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where (for Equations (C.5) and (C.6):

Wom, aux 1S the auxiliary energy in the period (heat
emission and, if necessary, heat generation in
accordance with Equation (C.5)}, in kwh;

Py aux 18 the rated power consumption of the
equipment from Table C.3 or manufacturer data
(heat generation and heat emission), in W,

Pem.aux 18 the rated power consumption of the
equipment from Table C.3 or manufacturer data
(heat emission), in W;

t, is the running time in the period, in h,

The operating time of the ventilator/fan units, in-
cluding controf system, is set equal fo the operat-
ing time of the heating system.

In Table C.3 default values are provided for the
auxiliary energy of fans and the control system
in room spaces of height A > 4 m {large indoor
space buildings), typically assessed as a fraction

of Qu, , which is determined according to
EN 12831,
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Ta6auns C.3 - TunoBi 3HaUYEHHS JOIATKOBOI €HEPTil I BEHTWISATOPIB Ta PETYJTI0-
BaJIbHOrO 00J1aIHaHHS 00'eMy MpHUMIIIeHHs 3aBBUIIKU h > 4 M (Oyni-

Table C.3

BJI1 31 3HAUHUM BHYTPIIITHIM 00'eMOM)

- Default values for the auxiliary energy of fans and the control system,
in room spaces of height h > 4 m (large indoor space buildings)

BrumnBoBuit axTop
Influence parameters

P aux » BT [W]

OnanroBaTbHUINA TEIUIOTCHEPATOP MPSMOT 1ii (yCTaHOBJICHUN
B po0OUiii 30Hi)

Directly heated heat generator (installed in the

BunpowmintoBadi cBiTIi (yrnpaBiiHHS Ta peryiaroBaHHs) Luminous
heaters (control and regulation)

25 (Ha OJIMHULIIO)
25 (per unit)

BumnpomintoBaui Tpyouacti 10 50 kBT (ynpaBiiHHS, peryTrOBaHHS
Ta BEHTWIATOP MOJa4i MOBITPSI 1711 TOPiHHS)

Radiant tube heaters up to 50 kW (control, regulation and fan for
combustion air supply)

80 (Ha oIMHULIIO)

80 (per unit)

BunpomintoBaui tpy6vacti Bume 50 kBT (ynpaBiiHHS, peryiro-
BaHHS Ta BEHTWISITOP T0/1a4i TIOBITPS JJIsI TOPIHHS)

Radiant tube heaters above 50 kW (control, regulation and fan for
combustion air supply)

100 (na oguHIIO)

100 (per unit)

working 1 space)

[ToBiTpsiHMIA TEIUIOreHEpaTop 3 MaJbHUKOM HU3BKOTO THCKY W
OCbOBHUM BEHTUJISITOPOM PELMPKYIALIMHOTO MOBITPs (yIpaBiIiHHS,
pEryIIOBaHHS Ta BEHTHJISATOP 014l OBITPS ISl TOPIHHS)

Warm air generator with atmospheric burner and recirculation air
axial fan (control, regulation and fan for combustion air supply)

0,014-Qnp

[ToBiTpsiHMI TEMJIOTEHEPATOP 3 BEHTWIATOPHUM ITaJbHUKOM Ta
OCbOBHUM BEHTUJISITOPOM PELUPKYIIALIHHOTO MOBITPs (yIpaBiIiHHS,
pETyIIOBaHHS Ta BEHTHJISATOP MO/1avi MOBITPS JJIsl TOPIHHS)

Warm air generator with fan-assisted burner and recirculation air
radial ventilator (control, regulation and fan for combustion air

supply)

0,022-Qnp

BrnmuBoBuit ¢pakrop
Influence parameters

Pem,aux, Br [W]

TemtoBiyIaBajbHa CKJ1aI0Ba MOBITPSHOTO

OITAJICHHA
Heat emission system air heating

[ToBiTpoHarpiBad y po6odiil 30H1 (IPUMIILIEHHS 3aBBUILIKNA MEHIIE
8 M) (LIeHTpalbHUI TerIoreHepaTop 3 NOBITPOHArpiBaueM Hempsi-

MOT J1i1) 0,012-Qnp
Air heater in working space (room height < 8 m) (central heat ge-

nerator with indirectly heated air heater)

[ToBiTpoHarpiBau y poOouiit 30H1 (IIPUMIILIEHHS 3aBBUILIKU O1JIbIIIE

8 M) (LIeHTpaNbHUI TeTIoreHepaTop 3 MOBITPOHArpiBaYeM HEMpsi-

MOT J1i1) 0,016-Qnp
Air heater in working space (room height > 8 m) (central heat ge-

nerator with indirectly heated air heater)

BepTtukanbHuil perupKysIsAidiHUN BEHTUIATOP (MPUMILICHHS 3a-

BBMIIIKK MEHIIIE 8 M) 0,002-Qnp
Vertical recirculation fan (room height 8 m)

BepTtukanbHuil perqupKyIsAidiHUN BEHTUIATOP (MPUMILICHHS 3a-

BBHIIIKHY O1yIbIIe 8 M) 0,013-Qnp

Vertical recirculation fan (room height > 8 m)

IMpumiTka. B3aeMo3B'si3ani mokas-
HUKH, K1 BCTaHOBJeH1 y Tabmumi C.3,
MPEJICTaBISIOTh CepeHl 3HAYEHHS IS

TEXHIYHOTO O0JIaJHAHHS.

Note: The connected ratings pro-
vided in Table C.3 represent average val-
ues for the equipment technology
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TIOJIATOK HA

(JTOB1IKOBHIA)

MEPEJIK HAIIOHAJILHUX CTAHJIAPTIB YKPATHU (ICTY),
JIEHTUYHUX MIJKHAPOJJHUM TA EBPONEVICLKAM CTAHJIAPTAM,
MOCHUJIAHHS HA SIKI € B EN 15316-2-1:2007

Taoauusa HA.1 - [Tepenik M>KHApOAHUX Ta €BPONEUCHKUX CTaHAAPTIB, HA SKI € MMO-

cuianus B EN 15316-2-1:2007, 1 HalioHaNbHUX CTaHIAPTIB Y Kpai-

oy (ACTY), mo iM BiAMOBIAAIOTh, CTYIIHB iX BIAMOBIIHOCTI

formance of buildings - Calcu-
lation of building energy use
for space heating (1ISO
13790:2004)

KTUBHICTh Oy/iBesb. Po3paxyHOK eHepro-
CIIO’KMBAHHS TIPU OMAJICHH] Ta 0XOJIOJ>KEH-

Hi (EN 1SO 13790:2008, ITD)

Cry-
. [To3Haka HaIliOHAJIBHOTO CTAHAAPTY, IKHH | TiHb
[To3naka MixkHaApOAHOTO a00 ) : ) . )
€BpOTIEHCHKOTO CTAHIAPTY BIJIMIOBIJa€ MXKHAPOJHOMY a00 €BpOTICH- BiIII0-
ChbKOMY CTaHAAPTy BiJTHOC-
Ti

EN 15316-1, Heating systems |[ACTY b EN 15316-1:2011 Cucrtemu ter- ITD
in buildings - Method for cal- |n03a0e3ne-ueHns OyaiBesb. MeToauKa po-
culation of system energy re- [3paxyHKy eHepromno-Tpedu Ta eHeproedex-
quirements and system effi-  |TuBHOCTI cuctemu. Hactuna 1. 3aranbHi
ciencies - Part 1. General nosioskeHHs (EN 15316-1:2007, ITD)
EN 15316-2-3, Heating sys- |ACTY b EN 15316-2-3:2011 Cuctremu te- | ITD
tems in buildings - Method for |m10-3a6e3neuenns OyaiBens. Metoanka
calculation of system energy  |po3paxyHKy eHepromnorpeOu Ta eHeproe-
requirements and system effi- |dbexruBHocTi cucremu. Yactuna 2-3. Ten-
ciencies - Part 2-3: Space heat- [noposnoainerns B cuctemi onajienus (EN
ing distribution systems 15316-2-3:2007, ITD)
EN 15232, Energy perfor- JICTY b EN 15232:2011 Eneproedextus- | ITD
mance of buildings - Impact of [nicts OyniBens. Brumms aBTomaTH3artii, Mo-
Building Automation, Controls |aiTopunry Ta ynpasiiaas Oyaisismu (EN
and Building Management 15232:2007, ITD)
EN I1SO 7345:1995, Thermal |JACTY ISO 7345:2005 Temnoizomsis. ®i- | ITD
insulation - Physical quantities |3u4Hi BeTHYWHN Ta BA3HAYEHHS MTOHATh
and definitions (1SO (1ISO 7345:1987, ITD)
7345:1987)
EN I1SO 13790, Thermal per- |ICTY b EN ISO 13790:2011 Eneproede- | ITD
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3a BIZICYTHOCTI BIJIMOBITHOTO HallioHANbHOTO cTaHmapTy Ykpaiaum (JICTY), ra-
PMOHI30BaHOTO 3 MDKHApOAHUM a00 €BPOIEHCHKUM, a TaKOX 3a BIJCYTHOCTI BIAIO-
BIJIHUX TIOJIOKEHb JIepKaBHUX OYIiBENbHUX HOPM YKpaiHM HOPMAaTHUBHE MOCHJIAHHS
Ha MDKHApOJHUN ab0 €BpONEHCHKUN CTaHAApPT BUKOPUCTOBYIOTH K JOBiIKOBE. Mi-
YKHApOJIH1 Ta €BPOIECUCHKI CTaHaapTH, mocuiaanHsa Ha ski € B EN 15316-2-1:2007, o
HE MAaroTh 1ICHTUYHUX HallloHaJdbHUX cTaHAaptTiB Ykpainu (JCTVY), moxxkHa 3aMOBU-

T4 B ['onoBHOMY (hoHai HopMmaTtuBHUX noKymeHTiB 1T "YxkpH/IHLL".
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JOJATOK Hb
(JTOB1IKOBHIA)
3ACTOCYBAHHA METO/AIB BUBHAYEHHS EHEPI'OIIOTPEBU TA
EHEPI'OE®EKTUBHOCTI

HB.1 MeToa 3 BUKOPUCTAHHSAM €()eKTHUBHOCTI

Merona, sikuii HalaHO y JOJATKy A 1bOTO CTaHIIApPTy, PEKOMEHIYETHCS 3aCTOCO-
BYBaTH IS

- pO3paxyHKy pEryJsipHUX BTpaT €Heprii TeIIOBiIaBalIbHOIO CKJIAJ0BOIO CHUC-
TEMU;

- ONTUMI3alli €HEPreTUYHUX MOKa3HUKIB MPU HOBOMY OYJIBHHIITBI HUISIXOM
BHOODY 13 IEKUIBKOX BAPIAHTIB MIPOEKTHUX PIllICHb;

- OIIIHKHU €()eKTy BiJl 3aCTOCOBYBAHUX 3aXO/lIB 31 30€pEKEHHS €HEPrii B 1CHYIO-
4iii Oy/IiBIIl 32 PO3PaXyHKOM €HEPronoTpeOr y MOPIBHAHHI 3 ICHYIOUUM CTaHOM.

Hb.2 MeToa 3 BUKOPUCTAHHAM €KBIBAJICHTHOI BHYTPIIIHBOI TeMIIEpaTypu

Merton, sikuii HalaHO y TOAATKY B 1bOTO cTaHAApTy, PEKOMEHAYETHCS 3aCTOCO-
BYBaTH JJIA:

- BU3HAYEHHSI TOYHOCTI CHUCTEMH YIPAaBIIHHA Ta MOHITOPUHIY LI0JA0 3abe3me-
yeHHs Temneparypu noiTps 3rigao 3 ICTY b EN 15232;

- BU3HAYEHHS BIUIMBY THUIYy CHUCTEMH YIPaBIIHHS Ta MOHITOPUHIY Ha 3ajjaHe
3HAYEHHS BHYTPILIHBOI TeMIepaTypu NoBiTps y npumimienHi 3rigno 3 JCTY b EN
15232.

[TopiBHSIHHS eHEProe(PEKTUBHOCTI TEPMOPETYIISTOPIB Pi3HOTO KOHCTPYKTUBHOTO
BUKOHAHHS HE JIOMYCKAEThCA 3MIMCHIOBATH 3a MpejacTaBieHoo B Tadmmii B.3 dop-
MYJIOI0 BU3HAQYEHHS BIAXWJICHHS TeMIEpaTypu MpH HOMIHAJLHOMY HaBaHTAa)KEHHI,
BUKJIMKAHOTO PETYJIIOBAHHAM PaJAlaTOPHUMU TEPMOPETYJISITOPAMHU, IO BiIMOBIIAIOTH
EN 215.

HB.3 EneproedekTuBHICTH TEPMOPEryJaSITOPIiB Pi3HOr0 KOHCTPYKTUBHOIO
BUKOHAHHS

HB.3.1 [lopiBHSIHHSA eHEeProeeKTUBHOCTI TEPMOPETYIATOPIB PI3HOTO KOHCTPY-

KTUBHOT'O BUKOHAHHS JTOITYCKA€ThCSA SI[ifICHIOBaTH 3a.

58



JCTY b EN 15316-2-1:2011

- KJIaCOM €HEeproe(peKTUBHOCTI TEPMOPETYIISATOPIB;

- EKCIIEPUMEHTAIBHO BU3HAYCHUM KOE(IIIEHTOM BUKOPHCTAHHS TEILIOHAIXO-
JKEHb.

[TopiBHSIHHA €HEpProe(EeKTUBHOCTI TEPMOPETYISATOPIB PEKOMEHAYETHCS 3aCTO-
COBYBAaTH JJIS:

- MiABUIIEHHS 1H(QOpMOBaHOCTI (haxiBIlIB Ta CIIOXKHBadiB MMPU BUOOP1 eHeproe-
(dbeKkTUBHOTO 00JIaIHAHHS;

- OIIIHKY €()eKTUBHOCTI aBTOMATH30BaHOI CHCTEMHU MOHITOPHHTY Ta YIPaBIIHHS
oynieiero (ACMYVYDB) 3a koedilieHTaMu €EeKTUBHOCTI aBTOMATH3aLlli, MOHITOPUHTY
Ta ynpasiiHHa OynaiBiero (AMVYDB).

HB.3.2 [lopiBHSAHHSA eHEProe()eKTUBHOCTI TEPMOPETYIATOPIB PI3HOTO KOHCTPY-
KTUBHOTO BUKOHAHHS 3a KJIaCOM €HEpProe(eKTHUBHOCTI TEPMOPETYJATOPIB BU3HAYA-
I0Th 3T1HO 31 CXEeMOIO Kiacudikallii MapKyBaHHS TEPMOPETYJISATOPIB 3a eHeproedex-
TUBHICTIO - [ELL-MapkyBaHHsI eHeproe(eKTUBHOCTI TEPMOPETYISATOPIB BIMOBIIHO
no TELL-Thermostatic Efficiency Labelling. Classification scheme for energy effi-
ciency labelling of thermostatic radiator valves 26.04.2011 (Cxema knacudikariii Ma-
PKYBaHHsI paJlaTOPHUX TEPMOPETYIISTOPIB 32 €eHeproepeKTUBHICTIO Bix 26.04.2011).

[Tpu BU3HAYEHHI KJIacy €HEproeeKTUBHOCTI TEPMOPETYISITOPIB 3aCTOCOBYIOTh
napamMeTpH TEPMOPETYIATOPIB, 110 BiAmoBigaroTs Bumoram EN 215+Al Ta otpumani
HE3aJIKHUM YHUHOM 1 HEUTpPaIbHOIO CTOPOHOIO B akpenurtoBaHii 3rigHo 3 JICTY
ISO/IEC 17025:2006 "3aranbHi BAMOTH IO KOMIIETCHTHOCTI BUITPOOYBAIbHUX Ta Ka-
niopyBanpaux adoparopiii (ISO/IEC 17025:2005, FOT)" BunpoOoByBasbHi J1ab0-
paTtopii.

Ipumitka. [lepenik BunpoOyBanmpHUX Jabopatopii, siki akpenutroBani CEN
Certifying Committee (CCC3/Keymark) Ha TecTyBaHHS TepMmoperyisTopiB 3a EN

215+A1, namano Ha caiiti: Www.cert-trv.cenorm.be.

BuznaueHHs B1ANOBIIHOTO Kilacy eHeproedeKTuBHOCTI (Big A 10 F) BUKOHYIOTh
3a nokasuukoM eHeproedextuBHocTi EEI (Energy Efficiency Indicator) srigno 3 ¢o-
PMYJIOIO:

EEI = (C/1,0 + W/1,5? + D/1,0 + Z/40)/4, (HB.1)
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me:

C - rictrepesuc 3rigno 3 EN 215, K;

W - BrutuB Temmnepatypu Teronocis 3rigHo 3 EN 215, K;

D - BruiuB nepenany Tucky TeroHocis 3rigHo 3 EN 215, K;

Z - ygac pearyBanHs 3rigHo 3 EN 215, xB;

1,0: 1,5 1,0; 40 - IPAaHUYHO-JIONYCTUMI 3HAYEHHS BHUIIE3a3HAUYCHHUX IMapaMeT-
piB 3rigHo 3 EN 215 3 BifmoBifHUMY iM OJTMHHUIISIMU BUMIPIOBAHHS.

. st TepMOperyJsTopa 3 yOy[OBaHHM AATYHKOM TEMIIEPAaTYpu (CEHCOPOM)
cmig npuiimat W=1,5, niis Tepmoperymsatopa 3 nepenaBaibHoIo JaHkoro - W=0,75.

Otpumani 3a dopmynorw (HB.1) 3HaueHHs chij OKPYrasTA OO COTUX (HAIpH-

kaan, 0,53 3amicts 0,5342).

Kinac eneproedexTuBHOCTI TEpMOpETYIISITOpa BU3HAUAOTh 3a Tabsmiero Hb.1

Taoauusa HB.1 - Kinac eneproeeKTHBHOCTI TEpMOPETYISITOpa

Knag eHeproePeKTUBHO- F E D C B A
CT1 TEPMOPETYISTOPA
EEI <1,00 | <0,90 | <0,80 | <0,70 | <0,60 | <0,50

[Ipyn MOpIBHAHHI TEPMOPETYJSATOPIB PI3HOTO KOHCTPYKTUBHOIO BHUKOHAHHS 13
3aCTOCYBaHHAM Koe(irieHTa eeKTUBHOCTI aBTOMAaTH3allli, MOHITOPUHTY Ta yIpaB-
ninusa oyaienero (AMYB) nomyckaerbes B Tabmuii 9 JICTY b EN 15232 nns kinacy

D 3nauenHs koediuieHTa epeKTUBHOCTI TpuitmMaTH 3a JaHumu Tadauui HB.2.

Ta6mmust HB.2 - Koedirtient epexruBHocti AMYB/TVYB fg4¢ 5 uts s)KuTIIOBHX OY-

JBEJIb 3 YPaXyBaHHSAM PI3HOTO KOHCTPYKTUBHOTO BUKOHAHHS TEP-

MOPETYJISATOPIB
Kiac eneproeekTuBHOCTI TepMOpe- = E D C B A
TyJsITopa
KoedirmienT epextuBHOCTI
AMYB/TYB fascnc 1,10 | 1,12 | 1,14 | 1,16 | 1,18 | 1,20

HB.3.3 [opiBHsIHHSA eHEProeEeKTUBHOCTI TEPMOPETYIATOPIB PI3HOTO KOHCTPY-
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KTHBHOTO BHKOHAHHS 3a €KCIIEPUMEHTAIbHO BHU3HAYCHHM KOE(DIIIEHTOM BUKOPHC-
TaHHS TEIUIOHAJAXO/KEHb 3IHCHIOIOTh HUIIXOM 31CTaBJICHHS TEIJIOCIIOKUBAHHS Oy-
JIBJII.

TennocnoxuBanHs OyAiBml ado ii yactuau Qp 3rigHO 3 5.5 cIijg po3paxoByBaTH
3a cragaaprom JACTY b EN ISO 13790. I[Ipu upomMy AOMyCKAa€TbCsS 3aCTOCOBYBATH
He po3paxoBaHuil 3a metonukoro ctanaapty ACTY b EN ISO 13790, a excniepumen-
TaJdbHO BU3HAYEHUI KOCPII[IEHT BUKOPUCTAHHS TEIIOHAAXO/KEHb:

Qy = Qs ﬁ ’ an ’ (Hb.2)

ae: @y -~ TennoeTpaty, Ix;
an — TENNOBi HAAXoMKEHHA, [Ix;
{1 — eKCnepUMEHTanNbHO BU3HAYEHUN KOEMILIEHT BUKOPUCTAHHSA TENNOHAAX0AKEHD.

ExcrniepruMeHTanbHO BU3HAYEHHN KOE(ILIEHT BUKOPUCTAHHS TEIIOHAAXOIKEHb
0 MpUIMaIOTh 32 JAaHUMHU BUIPOOYBaHb, Kl OTPUMaHI HE3aJEKHO U HEUTPATBHOIO
croponoio 3rigHo 3 EN 442-2:1996 Radiators and convenctors - Part 2: Test methods
and rating (Pagiaropu Ta KOHBEKTOpH. METOIM TECTYBaHHS Ta OI[IHKH).

[Ipyn MOpIBHAHHI TEPMOPETYJISATOPIB PI3HOTO KOHCTPYKTUBHOIO BHUKOHAHHS 13
3aCTOCYBaHHAM Koe(irieHTa e(eKTUBHOCTI aBTOMATH3allli, MOHITOPUHTY Ta yMpaB-
ninHa Oyaieiero (AMYDB) nonyckaerbest y Tabmusx 8 ta 9 JICTY b EN 15232 nns
kjacy D 30uTblIyBaTH 3HaY€HHS LBOTO KOE(II€HTa HA YaCTKy €KOHOMIi eHeprope-

CypCiB 3a 3ICTaBJIEHHSM EHEpromnoTrpedu OymiBil, PO3paxoBaHOK 3a (POPMYIIOIO

(HB.2).
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10.
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ter based heating systems (Cuctemu omaneHHs OymiBeslb. MOHTaX Ta Hajaro-
JOKEHHSI CUCTEM BOJISTHOTO OTIaJICHHS).

EN 15232, Energy performance of buildings - Impact of Building Automation,
Controls and Building Management (EneproedekruBHicTs OyaiBens. Brums aB-
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Ko YKHJT 91.140.10

KitrouoBi cnoBa: BUIIJICHHS TEIUIOTH, PO3PaXyHKOBUI MepioJl, moTpeda B eHeprii, me-
pPBHHHA €HEPTis, MOCTAaBJICHA EHEPris, eHEepProePeKTUBHICTh, CIIOKHWBAHHS EHEPTii,
JOTIOM1KHA €HEPris, BITHOBJICHA €HEPTisl, CHCTEMHI TEIJIOBTPaTH, EKBIBAJICHTHA BHY-

TPIIIHA TeMIepaTypa, 30Ha, 10 KOHAULIIOHY€EThCS.
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