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HAIIIOHAJIbHUAM BCTYII

Le#i cranmapT € TotoxauM nepekiaagom EN 15316-1:2007 Heating systems in
buildings - Method for calculation of system energy requirements and system effi-
ciencies - Part 1. General (Cucremu Temo3abe3smnedeHHs: OyaiBesib. MeToauka pos-
paxyHKy eHepronotrpedu ta eHeproeekTuBHOCTI cuctemu. Yactuna 1. 3aranbHi mo-
JIOKEHHS).

EN 15316-1:2007 migrotosineno Texuiunum komiterom CEN/TC 228 "Heating
systems in buildings" (Cuctemu omnaneHHs OyIiBeb), CEKPETapiaTOM SKOTO Kepye
DS.

Jlo HaIiOHATKLHOTO CTAHAAPTY JOTYYECHO AaHTIIOMOBHHM TEKCT.

Ha Ttepurtopii YkpaiHu Sk HalllOHaJIbHUN CTAaHAApPT Ji€ JiBa KOJOHKA TEKCTY
JNCTY b EN 15316-1:2011 "Cuctemu Teruiozabe3nedeHds OyaiBens. Meroanka po3s-
paxyHKy eHepronotrpedu ta eHeproeexkTuBHocTI cuctemu. Yactuna 1. 3aranbHi mo-
noxenns (EN 15316-1:2007, IDT)", BukiaaeHa yKpaiHCbKOIO MOBOIO.

3rigno 3 JIBH A.1.1-1-93 "Cucrema cranmaptuzaiiii Ta HOpMyBaHHS B Oy/iBHU-
11TB1. OCHOBHI MOJIOKEHHA" 1EH CTaHAapT BITHOCUTHCS 10 KomIuiekcy B.2.5 "TexHi-
yHi HJ[. O0'extn OyniBHuITBa. [H)XXKeHepHE oOanHaHHS OyJIUHKIB 1 criopyna. BuyT-
PIIITHI CUCTEMU Ta O0yiaiHaHH".

CraHgapT MICTUTh BUMOTH, SIK1 BIIMOBIJAIOTh YUHHOMY 3aKOHO/IaBCTRBY.

TexHiyHUN KOMITET, BIAMOBIIAIBHUH 32 11e¥ cTanaapT, - TK 306 "lmxeHepHi
MEpexXi Ta ciopyau".

Jlo cTangapTy BHECEHO Taki peJaKiiiHi 3MIHHU:

- cjoBa "uel eBponerchbKuid cTaHaapT" 3aMiHEHO Ha "leil ctanaapT";

- CTPYKTYpPHI €JI€MEHTH 1Ib0T0 cTaHaapty - "Oo6knaaunka", "Ilepeamona", "Ha-
ioHabHUM BeTyn", "TepMiHU Ta BUSHAYECHHS, YMOBHI [TO3HAKHU Ta OJUHUII BUMIpPY"
ta "bibmorpadivni nani" — oHopmMIIEHO 3TiTHO 3 BUMOTaMH HAI[IOHAJILHOT CTaHaap-
Th3ali Ykpainu;

- 3 IepeIMoBH 110 eBpomneiichkoro cranaapty EN 15316-1:2007 y meit cTpykTy-
pHuii enemeHdT "HarionansHuid BCTyn'" B3sTe T€, 110 O€3MOCEPETHBO CTOCYETHCS 1[bO-
ro CTaHJapTy.

[Tepenix HamionanbHux ctanaaptiB Ykpainu (JACTYVY), 1IeHTUHYHUX MIKHAPOI-
HUM Ta €BPOICHCHKUM CTaHJapTaM, rmocuiaanHsg Ha ski € B EN 15316-1:2007, HaBe-
JICHO y HaIllOHAJIbHOMY no1aTky HA.



BCTYII

[leyt craHmapT € 3araJibHOK 4YacTH-
HOIO cepli CTaHJapTiB 3 METOJIUKH PO3-
pPaxyHKy €Heproro-tpedu ta eHeproede-
KTUBHOCTI CUCTEMH OIAJIEHHS Ta CHUCTe-
MU rapsiyoro BojonocTadaHHs Oyaisii. B
IHINIUX YacTHHAX Ili€l cepli cTaHIapTiB
HAJAEThCS METOJAWKA PO3PAXYHKY IS
pi3HUX (QYHKIIOHATBHUX CKJIAJ0BUX CH-
CTEMH TeI103a-0€3MeUeHHS.

MeToauky poO3paxyHKy 3aCTOCOBY-
I0Th IS

- OIIHKU JOTPUMaHHS HOPM IIOO
IUTAHOBUX  TOKA3HUKIB ~ €HEPTrOCIOXKH-
BaHHS,

- ONTUMI3aIli EHePreTUYHUX IMOKa-
3HMKIB TPU HOBOMY OyJIBHUUTBI LILJIS-
XOM BHOOpY 13 JE€KUIBKOX BapiaHTIB Mpo-
€KTHHUX PIILIEHb;

- 1HAUKaIli  3araJibHOMPUUHSITOTO
pPIBHS €HEproeeKTUBHOCTI ICHYIOUUX
Oy/liBEJIb;

- OLIHKU e(eKTy BiJ 3aCTOCOBYBa-
HUX 3aXO/[IIB 31 30€peKeHHsI eHeprii B ic-
HyHO4il OyZAI1BIl 32 PO3PaXyHKOM €Hep-
ronoTpedu y NOPIBHSAHHI 3 I1CHYIOUUM
CTaHOM;

- IMPOTHO3YBAaHHS MOTPeOU B €HEp-
reTUYHUX pecypcax Ha HalllOHaJIbHOMY
a00 MIKHApOAHOMY PIBHSX IUIIXOM PO-
3paxyHKy €HepronoTrpedu IeKuIbKoX Oy-
IiBEIb, IO € PENpe3eHTAaTUBHUMH IS
BCHOTO KUTJIOBOTO (hOH/TY.
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INTRODUCTION

This European Standard constitutes
the general part of a set of standards on
calculation method for determining sys-
tem energy requirements and system ef-
ficiencies of space heating systems and
domestic hot water systems. Other parts
of this set of standards cover specific cal-
culation methods related to the various
sub-systems of the heating system.

The calculation method is used for
the following applications:

- judging compliance with regula-
tions expressed in terms of energy tar-
gets;

- optimisation of the energy per-
formance of a planned building, by ap-
plying the method to several possible op-
tions;

- displaying a conventional level of
energy performance of existing build-
ings;

- assessing the effect of possible
energy conservation measures on an ex-
isting building, by calculation of the
energy requirements with and without the
energy conservation measure imple-
mented;

- predicting future energy resource
needs on a national or international scale,
by calculation of the energy requirements
of several buildings which are repre-
sentative of the entire building stock.
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HAIIOHAJILHAN CTAHJIAPT YKPATHUI

Cucremu Tenjiozade3neyeHns 0OyniBeib
METOIUKA PO3PAXYHKY EHEPI'OIIOTPEBU TA
EHEPTOE®EKTUBHOCTI CUCTEMU
Yacruna 1. 3aranbHi n1o10xeHHsA

CucreMsl Teroo0ecnedeHyst 31aHuN
METOIMKA PACUETA SHEPI'OITIOTPEBHOCTHU 1

OHEPTOOODOEKTUBHOCTU CUCTEMBI
Yacte 1. O01I1e noiaoxeHus

Heating systems in buildings
METHOD FOR CALCULATION OF SYSTEM ENERGY REQUIREMENTS
AND SYSTEM EFFICIENCIES
Part 1. General

1 COEPA 3ACTOCYBAHHA

Ilen cranmapT BHU3HA4ya€ 3arajbHy
CTPYKTYpPY PO3paxyHKy €HEprocroxu-
BaHHS CUCTEMOIO ONIAJIEHHS T4 CUCTEMOIO
raps4yoro BoJONOCTa4aHHs OymiBiai. Y
HbOMY CTaHAAPTU30BaHO HEOOXIAHI IJIA
pO3paxyHKy BXIJIHI Ta BUXIJAHI JaHl 3 Me-
TOIO CTBOPEHHS €IUHOI €BPONENCHKOI
METOJIMKH PO3PAXYHKY.

s meToamka poO3paxyHKy CHpHUSE
3MIMCHEHHIO €HEPTeTUYHOTO aHaJI3y pi3-
HUX (YHKIIOHATBHUX CKJIAJOBUX CHCTE-
MU TEIU103a0€3MeYeHHsI 3 PETyIOBaHHAM
BKJIFOYHO, SKi 3a0e3medyroTh ii Terio-
BiJlIa4y, TETJIOPO3MOAICHHS, aKyMYyJIO-
BaHHS, TEHEpPYBaHHS, NUIIXOM BH3Ha-
YEeHHsI PEryJIsipHUX €HEeproBTpar Ta Koe-
¢iuieHTiB KopucHOi ii. Takuil anami3
JIA€ MOKJIMBICTh TOPIBHATH MIXK COOOIO
(yHKII0HATBHI CKJIAJIOBI CUCTEMH Ta BU-
3HAYUTH BIUIMB KOXKHOI 3 HUX Ha €HEpro-
e(eKTUBHICTb OY/IIBJIL.

Po3paxyHOK eHeproBrpar KOXHOI
(GYHKITIOHATBHOI CKIJIAJIOBOI CUCTEMU Te-
1103a0e3MeyeHHs] BU3HAUYEHO B HACTYII-
Hux cranpaptax cepii EN 15316 (uactu-
HU 2, 3 Ta 4). PerymspHi TemioBTpaTH
CUCTEMH, PETYJISIpHI YTHII130BaH1 TEIJI0-

Yuunwuii Big 2013-01-01
1 SCOPE

This European Standard specifies
the structure for calculation of energy use
for space heating systems and domestic
hot water systems in buildings. It stan-
dardises the required inputs and outputs
for the calculations, in order to achieve a
common European calculation method.

The calculation method facilitates
the energy analysis of the different sub-
systems of the heating system, including
control (emission, distribution, storage,
generation), through determination of the
system energy losses and the system per-
formance factors. This performance
analysis permits the comparison between
sub-systems and makes it possible to
monitor the impact of each sub-system
on the energy performance of the build-

ing.

Calculations of the system energy
losses of each sub-system of the heating
system are defined in subsequent stan-
dards (prEN 15316, parts 2-x, 3-x and 4-
x). The system thermal losses, the reco-
verable system thermal losses and the
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BTpPaTH Ta JOJIATKOBY €HEPrit0 (PyHKITIO-
HAJIBHUX CKIIQJIOBUX CHUCTEMHU TeIjio3a-
Oe3MedeHHs MMiJACYMOBYIOTh. PeryispHi
TEIUIOBTPATH CHUCTEMH Teruio3adesre-
YCHHSI CTAHOBJIATh YACTHHY 3arajbHOTO
€HeProCTloXKUBaHHS OY/IIBII (B1AMOBITHO
1o prEN 15603).

Cucremu BEHTWIALT B IbOMY CTaH-
JapTi HE PO3MIIANAIOTHCS (HANPHUKIA,
30amaHCOBaHl CHUCTEMH 3 YTHITI3aIli€l0
TEIJIOTH), ajie SKIIO TOBITPS TOMEepPe.I-
HBO MiJITPIBAIOTh a00 SIKIIO 3aCTOCOBY-
I0Th CHCTEMY IOBITPSHOTO OITAJICHHS, TO
peryJsipHi €HEeproBTpaTH TaKUX CHUCTEM
OXOIUICHI IIUM CTaH/IapTOM.

2 HOPMATUBHI TIOCUJIAHHA

Hagpeneni Hmx4ue craHmapTy, Ha SKi
3po0JICHI TOCHUJIaHHS, € HEeB1A'€EMHUMHU
JUTSL 3aCTOCYBaHHS 1IbOTO cTaHaaptTy. s
JaTOBAaHUX IOCWJIAaHb YMHHI TIJIbKH Ha-
BelleHI BUIaHHA. [ HemaTto-BaHUX IIO-
CUJIaHh YMHHUM € OCTaHHE BHUIAHHS
(BKJIFOUArOUH OYJ1b-K1 3MIHH).

EN 15316-2-1 Cucremu Temio3abe-
3nedeHHs OyaiBenb. MeTtoanka po3paxy-
HKY €HEpromnoTpedu Ta eHeproepeKkTHB-
HOCTi cucteMu. Yactuna 2-1. TemoBina-
Ja4a CUCTEMH OTaJICHHS

EN 15316-2-3 Cucremu Temo3abe-
31meueHHs OyaiBenb. MeToauka po3paxy-
HKY €HEpromnoTpedu Ta eHeproe(eKTHB-
HOCTi cuctemu. YactunHa 2-3. Termmopos-
MOIUICHHS B CHCTEM1 OTIaJICHHS

EN 15316-3-2 Cuctemu Temnno3ade-
3nedeHHs OyaiBenb. MeTtoauka po3paxy-
HKY €HEpromnoTpeOu Ta eHeproe(eKTuB-
HocTi cuctemu. Yactuna 3-2. Cucremu
rapsiuoro  BOJIONIOCTAYaHHS, BOJOPO3-
IMO1JICHHS

prEN 15603 EneproedhekTuBHICTH
OyniBenb. 3arajibHE EHEPrOCIOKUBAHHS
Ta BUSHAYCHHS CHEPTETUYHOTO PEUTHHTY

auxiliary energy of the sub-systems of
the heating system are summed up. The
system thermal losses of the heating sys-
tem contribute to the overall energy use
in buildings (prEN 15603).

Ventilation systems are not included
in this European Standard (e.g. balanced
systems with heat recovery), but if the air
IS preheated or an air heating system is
installed, system energy losses of these
systems are covered by this European
Standard.

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 15316-2-1, Heating systems in
buildings -Method for calculation of sys-
tem energy requirements and system ef-
ficiencies - Part 2-1: Space heating emis-
sion systems

EN 15316-2-3, Heating systems in
buildings -Method for calculation of sys-
tem energy requirements and system ef-
ficiencies - Part 2-3: Space heating dis-
tribution systems

EN 15316-3-2, Heating systems in
buildings -Method for calculation of sys-
tem energy requirements and system ef-
ficiencies - Part 3-2: Domestic hot water
systems, distribution

prEN 15603, Energy performance
of buildings -Overall energy use and de-
finition of energy ratings



Hauionanbna npumirtka. I1ig yac BHe-
CCHHS Ta HaJaHHSA B YKpaiHi YMHHOCTI
nboMy ctanjaapty BBeneHuit CEN Tta
ypanauii B €C EN 15603:2008.

EN ISO 7345:1995 Termnoizositis.
®i3uuHl BEIMYMHA Ta BHU3HAYEHHS IIO-
HaTh (1SO 7345:1987)

EN I1SO 13790 Temnmnosi xapakTepu-
cTuku OynmiBenb. Po3paxyHOK eHepro-
cnokuBanHs npu  omanenni  (ISO

13790:2004)

Hauionanbna npumirtka. I1ig gac BHe-
CEHHSl Ta HaJaHHSA B YKpaiHi YMHHOCTI
npoMy craHgapty BBeaenuid CEN Ta
gquaauii B €C EN 1SO 13790:2008
Energy performance of buildings - Cal-
culation of energy use for space heating
and cooling (EneproedektuBHicTh Oymi-
BeNb. P0O3paxyHOK €HeprocrnoXKuBaHHS
IIPU OTAJICHH] Ta OXOJIO/HKEHH]).

JCTY b EN 15316-1:2011

EN ISO 7345:1995, Thermal insula-
tion - Physical quantities and definitions
(1ISO 7345:1987)

EN ISO 13790, Thermal perfor-
mance of buildings - Calculation of
building energy use for space heating
(1ISO 13790:2004)

HanionaabHe mosicCHeHHS

VY uboMy crangapti € nocunanus Ha QupextuBy 2002/91/EC €Bponelicbkoro napia-
meHTy Ta Pagu €Bponu Bix 16 rpyaas 2002 p. 3 eHeproedexTuBHOCTI OyaiBenb, sKa
neperisiHyTa 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) (upex-
tuBa 2010/31/€C €poneiickkoro napiamenty ta Pangu €sponu Big 19 tpaBus 2010

p. 3 eneproedexruBHocTi OyaiBens (EEB]]).

3 TEPMIHU TA BUBHAUYEHHSA
IHOHATH, YMOBHI IIO3HAKH TA
OJUHUII BUMIPY

3.1 Tepminu T2 BU3HAYECHHS 110-
HATh

VY 11p0My cTaHAapTi 3aCTOCOBAHI Te-
PMIHM Ta BU3HAYEHHS MOHSTh, 10 HA/IaHl
B EN 1SO 7345:1995, nopsin 13 HuXK4Ye-
HaBEJICHUMHU TEPMiHAMH Ta BU3HAYCHHSI-
MU.

Hpumirka. Lleit cranmapt € 10Bia-
KOBHUM JUIsl BU3HAUEHb YCi€l cepii cTaH-
naptiB PrEN 15316. Tomy He Bcl Bu3Ha-
YeHHs, 110 BKa3aHi Jlaji, BUKOPUCTAHI B
A YacTHHI

3 TERMS AND DEFINITIONS,
SYMBOLS AND UNITS

3.1 Terms and definitions

For the purposes of this document,
the terms and definitions given in EN
ISO 7345:1995 and the following apply.

Note: This European Standard is the
reference for definitions for the whole set
of prEN 15316 standards. Therefore not
all definitions mentioned hereafter are
used in this part.
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3.1.1 ponaTrkoBa eHepris

Enextpuuna eHeprisi, Ky CIIOXKHU-
BalOTh 1H)KEHEPHI CHCTEMHU OYAiBII MpH
OITaJICHHI, OXOJIOJPKCHHI, BEHTHJIALI]
Ta/abo rapsiuomy BogonoctadanHi (I'BIT)
JUTSL CTIPUSIHHS TIEPETBOPEHHIO €HEprii Ha
3aJI0BOJICHHS] €HEPrOnOTPEOH.

Ipumirka 1. [{g enepris BKiIO4a€e
EHEprif0 IS BEHTWISATOPIB, HACOCIB,
eJIEKTPOHIKH TomIo. EnekTpuyHa enepris,
[0 HAIXOJIUTh 1O CHCTEMH BEHTHUIAILIL
IUIS TPAHCIIOPTYBAHHS TOBITPS Ta yTUII-
3amii TEIJIOTH, HE PO3TISIAETHCS SK JI0-
JTaTKOBA €HEPTis, aje PO3TISIAEThCS SK
€HEPrOoCIOKUBAHHS TIPY BEHTHIISIIII.

Ipumitka 2. Y EN I1SO 9488 enep-
ris, 10 BUKOPUCTOBYETHCS HACOCAMHU Ta
KJIaltaHaMu, Ha3BaHa '"Mapa3uTHa eHepris'.

3.1.2 oOyaiBas

Cnopyaa B IIJIOMy, BKJIIOYAIOUH ii
00O0JIOHKY Ta BCl 1HKEHEPHI CUCTEMH Oy-
J1BJIl, 110 BUKOPUCTOBYIOTh €HEPIIIO IS
CTBOPEHHSI MIKPOKJIIMATY, 3a0€3MeUeHHS
I'BII # ocBiTieHHS, a TaKOX I 1HIIHAX
MOCHYT, SIKI TOB'SI3aH1 3 EKCIUTyaTalli€ro
Oy1BJIL.

Ipumitka. Tepmin Moxe 3acTocy-
BaTHCS 10 Oy/iBI B LIJIOMY a0o /10 ii Ja-
CTHH, SIKi CITIPOCKTOBaH1 a00 3MIHEHI JJIs
OKPEMOTO BUKOPUCTAHHS

3.1.3 HoBa OyxaiBias

JIJ1st po3paxyHKOBOTO €HEPTEeTHYHO-
r0 PEUTHUHTY -OY/iBIIsl HA €Tarl MPOEKTY-
BaHHS a00 OY/IBHUIITBA; ISl BUMIpIOBa-
HOTO €HEPreTUYHOro PEeUTUHTY - OyIiB-
Jis1, O B)XKe 30yJI0BaHa Ta Ma€ JIOCTOBIP-
Hl J1aH1 3 EHEPTrOCIOKUBAHHS

3.1.4 icnyrwua OyaiBJias

JIJ1st po3paxyHKOBOTO €HEPTETHIHO-
ro pedTuHry - OyAiBis, 1O BXke 30y10-
BaHa; JIJIs1 BUMIPIOBAHOTO €HEPTETUIHOTO
pEUTHHTY - OYIiBIA, s SIKOT (paKkTU4H1
JaHl, 10 HEeOoOXiaH1 JUIs OIIHKH €Hepro-
CIOKMBaHHS, BiIOM1 a00 MOXYTh OyTu
BUMIPSHI

4

3.1.1 auxiliary energy

electrical energy used by technical
building systems for heating, cooling,
ventilation and/or domestic hot water to
support energy transformation to satisfy
energy needs

Note 1: This includes energy for
fans, pumps, electronics etc. Electrical
energy input to the ventilation system for
air transport and heat recovery is not
considered as auxiliary energy, but as
energy use for ventilation.

Note 2: In EN I1SO 9488, the energy
used for pumps and valves is called "pa-
rasitic energy".

3.1.2 building

construction as a whole, including
its envelope and all technical building
systems, for which energy is used to
condition the indoor climate, to provide
domestic hot water and illumination and
other services related to the use of the
building

Note: The term can refer to the
building as a whole or to parts thereof
that have been designed or altered to be
used separately.

3.1.3 new building

for calculated energy rating: build-
ing at design stage or under construction
for measured energy rating: building too
recently constructed to have reliable
records of energy use

3.1.4 existing building

for calculated energy rating: build-
ing that is erected for measured energy
rating: building for which actual data ne-
cessary to assess the energy use are
known or can be measured



3.1.5 KomyHaJbHi mOCayrH

3py4yHOCTi, 3a0e3MmeyeHl 1HXEHep-
HUMH CHCTeMaMH OyiBJl Ta 00JiaJiHaH-
HSIM JUIsI CTBOPEHHSI MIKPOKIIIMATY TpH-
MIIIEHb, TapsSY0ro BOJAOMOCTAYaHHS, PiB-
HS OCBITJICHHS, Ta IHII 3PYYHOCTI, IIIO
MOB'sI3aH1 3 €KCILTyaTallieo 0y aiBiai

3.1.6 po3paxyHkoBHiIl  eHepre-
TUYHUUA PEUTHHT

Eneprernunuii peWTuHr, skuil Oa-
3Y€ThCS HA 3BAKCHHUX PO3PaxXyHKax IMOC-
TaBJIEHO1 eHeprii g0 OyiBii Ta eKCIop-
TOBAHOI eHeprii 3 Oy/IBII JJIsl ONAaJICHHS,
oxonomkeHHs, BeHTuisAii, I'BIT i ocBi-
TJICHHS.

Ipumitka. HarionaneHi opraHu
MOXKYTh BHUPIIIYBaTH, YU JOTy4aTH 1HIII
BUJM CIIOKUBAHHSI €HEprii, 10 BUHUKA-
I0Th Y pe3yJbTaTi (QPYHKI[IOHYBaHHS Oy-
JBII, Takl SIK: MPUTOTYBAHHS 1K1, BUPO-
OHUIITBO, MpaHHs TOIIO. SIKIIO If0 Jisi-
JBHICTh JOJIy4al0Th, TO CTaHAAPTHI BXI-
JIH1 J1aH1 MaloTh OyTH BU3HAUYEHI IS Pi3-
HUX THUMIB OyAiBENbh Ta IXHBOTO 33aCTOCY-
BaHHs. OCBITJICHHS 3aBXIH JIOTY4arOTh
(OKpIM KUTJIOBUX OYyAMHKIB) 3a pIillICH-
HSIM HaIllOHAJIBLHUX OpPTaHiB

3.1.7 po3paxyHkKoBui iHTepBajI

JluckpeTHU 1HTEpBaJ Yacy I po-
3paxyHKIB €HEepronorpedu Ta eHepro-
CMOKMBaHHA TPU OMAJICHHI, OXOJIOIKEH-
Hi, BEHTHJIALT, 3BOJIO’KEHHI Ta OCYIIICHHI.

Ipumirka. TUNIOBUMU JUCKPETHU-
MU I1HTEpBaJIaMH 4Yacy € OJIHa TOJMHa,
OIWH Micilb ad0 OIWH ONATIOBAILHUMN
nepio Ta/abo Tmepioj OXOJIOIKEHHS, PO-
Ooui pexumu Ta iHTepBamu (3a Dbin-
METOIOM)

3.1.8 po3paxyHkoBuii nepioa

[lepion yacy, oIt IKOTO 31HCHEHO
PO3paxyHOK.

IMpumiTka. Po3paxyHkoBuii mepiof
MOXe OyTu po30UTHUIl Ha PO3PaXyHKOBI
1HTEpBAIH
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3.1.5 Dbuilding services

services provided by technical
building systems and by appliances to
provide indoor climate conditions, do-
mestic hot water, illumination levels and
other services related to the use of the
building

3.1.6 calculated energy rating

energy rating based on calculations
of the weighted delivered and exported
energy of a building for heating, cooling,
ventilation, domestic hot water and light-

ing

Note: National bodies decide
whether other energy uses resulting from
occupants' activities such as cooking,
production, laundering etc. are included
or not. If included, standard input data
need to be provided for the various types
of building and uses. Lighting is always
included except (by decision of national
bodies) for residential buildings.

3.1.7 calculation step

discrete time interval for the calcu-
lation of the energy needs and uses for
heating, cooling, humidification and de-
humidification

Note: Typical discrete time inter-
vals are one hour, one month or one heat-
ing and/or cooling season, operating
modes and bins

3.1.8 calculation period

period of time over which the calcu-
lation is performed

Note: The calculation period can be
divided into a number of calculation
steps.
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3.1.9 KkoHaUIiOHOBaHA ILIOIIA

[Imomia migmoru KOHAUIIIOHOBAHOT'O
00'eMy, BKJIIOUAIOYH TUIOILY MiJJIOTH BCiX
MOBEPXIB 3a BUHSATKOM ITi/IBaJIiB Ta 4Yac-
THH 00'eMy, sIKi HE BUKOPHUCTOBYIOTb.

Ipumitka 1. ToyHe BuU3HAYEHHS
KOHJMIIIOHOBAHOI TIUIOINIl BU3HAYAETHCS
HaIllOHAJTPHUMH HOPMATHBHUMHU JIOKY-
MEHTaMH.

Ipumitka 2. Moxytps OyTH 3acto-
COBaH1 BHYTpIIIHI, ra0apuTHI BHYTPILIHI
a0o 30BHiIIHI po3mipu. Lle mpu3BoaUTH 10
BIJIMIHHOCTEH TIJIOI] Ti€i camoi Oy/TiBIIi.

Ipumitka 3. Jleski mocimyru, Taki
SIK OCBITJICHHSI a00 BEHTHJIAIIS MOXYTh
HaJaBaTUCS JUIS TUIONI, SIKI HE BKJIFOUYEHI
70 JAHOTO BU3HAYEHHS (HANPUKIAMd, Ta-
PKIHT).

Hpumitka 4. KonauiionoBana
Io0Ia MOXKe OyTH IPUIHSATA K KOPUCHA
TJI0IIA, 0 3a3HaueHa B MyHKTaxX 5, 6 Ta
7 EEBJ] (dupextuBa 2002/91/EC €spo-
IEUCHKOro MapjaaMeHTy Ta Pagu €Bponu
Bix 16 rpymaas 2002 p. momo eneproede-
KTUBHOCTI Oy/I1BEJIb), SIKIIO 11€ HEe BU3HA-

YeHO IHIOMM 4YHHOM HAlllOHAJbHUMH
CTaHJapTaMU

3.1.10 konaumioHoBaHmii 00'eM
(mpocrip)

OnamoBannii Ta/abo 0XO0JI0/KyBa-
HUH 00'eMU.

Ipumitka. OnamoBanuii Ta/abo
OXOJIOJDKYBaHUN 00'€eMH BHKOPHCTOBY-
I0Th JJISl BUBHAUEHHS MEX TEIUIOBUX 30H
Ta TETJI0130JISIMHOT 000JIOHKH

3.1.11 komaumioHoBaHa 30HA

YacTrHa KOHAMIIIOHOBAHOTO 00'eMy
13 3aJ]aHOI0 TeMIepaTyporo ado 3aJlaHu-
MU TeMIlepaTypaMu, sSika Ma€ OAWH 1 TOU
caMU{ pEeXUM BHUKOPUCTAHHSA, Y SKIA
BHYTPIIIIHS TEeMIIepaTypa Ma€ HE3HAauHe
MIPOCTOPOBE BIIXWJICHHS Ta siKa 00CIyro-
BYETHCS €IUHOIO0 CHUCTEMOIO OTAJICHHSI,
CHUCTEMOIO OXOJIOJKEHHSI Ta/abo CHCTe-
MO0 BEHTHJIALIT

b

3.1.9 conditioned area

floor area of conditioned spaces ex-
cluding non-habitable cellars or non-
habitable parts of a space, including the
floor area on all storeys if more than one

Note 1: The precise definition of the
conditioned area is given by national au-
thorities.

Note 2: Internal, overall internal or
external dimensions can be used. This
leads to different areas for the same
building.

Note 3: Some services, such as
lighting or ventilation, might be provided
to areas not included in this definition
(e.g. a car park).

Note 4: Conditioned area can be
taken as the useful area mentioned in the
Acrticles 5,6 and 7 of the EPBD (Direc-
tive 2002/91/EC of the European Parlia-
ment and of the Council of 16 December
2002 on the energy performance of
buildings) unless it is otherwise defined
in national regulations.

3.1.10 conditioned space
heated and/or cooled space

Note: The heated and/or cooled
spaces are used to define the thermal
envelope.

3.1.11 conditioned zone

part of a conditioned space with a
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



3.1.12 noxasumuk Bukuais CO,

Kinekicte CO,, 1110 BUKHIAETLCS B aT-
Mocdepy, Ha OJIMHULIIO MIOCTABJIEHOI EHEPIi.

Hpumitka. [lokazauk Bukuais CO;
MOXK€ TaKOX BKJIIOYATH EKBIBAJICHTHI
BUKWJM 1HIIUX MapHUKOBHX Ta3iB (Ha-
PUKJIaa, METaHy)

3.1.13 korenepauis

OpHouacHa TeHepaliss B OJHOMY
Mpoleci TEMJIOBOI Ta eNeKTPUYHOI abo
MEXaHIYHOI eHeprii.

Ipumirka. Takox Bioma SK KOM-
OiHOBaHE BUPOOHHMIITBO TEIUIOTH Ta €Jie-
krpoeneprii (KTE)

3.1.14 mocraBieHa eHepris

KinbkicTh eHeprii B €HeproHocii, 1o
JIOCTaBJICHA JI0 1HKEHEPHUX CUCTEM Oy TiBII
4yepe3 MEeKy pO3NOALTY CHCTEM IJisl 3a0e3-
TICUCHHS MPUMHATOTO Croco0y ii BUKOpHC-
TaHHS (HAIPUKJIIA]], ONAJICHHS, OXOJIO/PKEH-
Hs1, BeHTwsAList, I'BII, ocBitieHHs, mpumia-
1) 200 /17151 BUPOOHUIITBA €JIEKTPOSHEPT 1.

Hpumirka 1. Consiuna pajaiamis, Mo
HAJXOAWUThH J0 aKTUBHUX COHSIYHUX ITaHe-
JIeil 41 KOJIEKTOPIB, Ta KIHETUYHA €HEepris
BITPY, SIKy CHpPUKMAIOTh BITPOBI €HEpre-
TUYHI YCTAaHOBKHU, HE € YACTHHAMH CHEp-
reTuyHOro Oanancy Oymieni. Ha Hariona-
JHLHOMY PIBHI BUPIIIYETHCS, YU CKIIAJIA€
BIJIHOBJIIOBAJIbHA €HEPTis, sKa BUPOOICHA
Ha MICIIl, YaCTKY ITOCTaBJICHOT CHEPrii.

Ipumitka 2. I[loctaBieHa enepris
MOKe OyTH po3paxoBaHa Yu BUMIpsIHA

3.1.15 mipirpiBannsi BOAM AJA
rapsiaoro BoJ0NOCTAYAHHS

[Iponiec momaui TEMIOTH JJIsl Mif-
BUIICHHS TEMIIEPATypH XOJOJHOI BOJU
710 33/1aHO1 TeMIlepaTypu 1o1a4ul BOAU

3.1.16 edexkTUBHIiCTb, TeEMIOPO3-
NOAICHHS

CmiBBITHOIIICHHSI MK CHEPri€l0 Ha
BUXOJIl Ta Ha BXOJI N0 (YHKI[IOHAIBEHOI
CKJIQJIOBOT CHUCTEMH, SIKOKO € TETUIOPO3IIO-
IUIEHHS, 3 YpaxyBaHHSM Y HIl TEIJIOBT-
paT Ta CIIO>KMBAaHHSA JIOJIATKOBOT €HEPTii
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3.1.12 CO, emission coefficient

guantity of CO, emitted to the at-
mosphere per unit of delivered energy

Note: The CO, emission coefficient
can also include the equivalent emissions
of other greenhouse gases (e.g. methane).

3.1.13 cogeneration

simultaneous generation in one
process of thermal energy and electrical
or mechanical energy

Note: Also known as combined heat
and power (CHP).

3.1.14 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

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.

3.1.15 domestic hot water heating

process of heat supply to raise the
temperature of the cold water to the in-
tended delivery temperature

3.1.16. efficiency, distribution

ratio between the energy output of
the distribution sub-system and the ener-
gy input of the distribution sub-system,
taking into account the sub-system ther-
mal losses and the auxiliary energy
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3.1.17 edexTUBHiCTb, TeENJIOBII-
naya

CHiBBIHOIICHHSI MK €HEPTi€0 Ha
BUXO/1 (eHepro-noTpeda) Ta Ha BXO/I1 J0
(GyHKIIIOHATBHOT  CKJIQJIOBOI  CHCTEMH,
AKOIO € TEIUJIOBi/Iaya, 3 ypaXyBaHHIM y
HIA TEIJIOBTpaT (HAIpHUKJIAJ, HelaeaabHa
TEIJIOBIIada CHCTEMH, IO CIPUYUHSIE
HEOJIHOPITHUIN PO3MOILT TeMIepaTypH
MPUMIIIICHHST Ta HeileanbHEe 1 peryro-
BaHHs). E(PeKTUBHICTh BKJIIOYAE CHOKU-
BaHHSI IOAATKOBOI €Heprii

3.1.18 edeKTUBHICTD,
BaAHHA

CriBBiTHOIIIEHHST MK €HEpri€lo Ha
BUXOJl Ta Ha BXOJIl (€HEProCIOKUBAHHS)
70 (PYHKITIOHATBHOI CKJIAJIOBOI CHCTEMH,
sKka 3a0e3ledyye TEHEpyBaHHs, 3 Ypaxy-
BaHHSM y Hiil TerioBTpar. EdexkTuBHICTD
BKJIIOYA€E CIIOKUBAHHS JJOJJATKOBO1 €HEprii

3.1.19 eHepreTuyHHMii MOKAZHUK

Enepretuunuii peuTHHI, BiJHECE-
HUH JO KOHIHU-IIIOHOBAHOT ILIOIIL

3.1.20 koedimieHT 2060 MOKA3HUK
NepeTBOPEHHS eHepril

KoedimienT abo moka3HMK, 110 3a-
CTOCOBYIOTH JUIsl BU3HAYEHHS PI3HUMU
croco0aMu  KIJIBKOCTI eHeprii (Hampu-
KJ1aj, mepBuHHA eHeprist, Bukuau CO,).

Ipumitka 1. [TokasHukyn MaroTh po3-
MIPHICTb, KOE(IIIEHTH € OE3PO3MIPHIMHU.

Ipumitka 2. Takox DUBITBCS: KO-
eQillieHT 3arajbHOi MEPBUHHOI €HEeprii,
rmoka3Huk BUKUAIB CO,

3.1.21 enepromorpeda s omna-
JICHHSI 200 0XO0JI0I’KeHHS

Tennora, sKy HEOOXITHO TMOJATH
a00 BHIATUTH 3 KOHAHUI[IOHOBAHOTO
o0'eMy JUIsi MIATPUMAaHHS TeMIlEpaTypu
YOPOJOBXK BU3HAUEHOTO TEPIOIy Hacy,
0e3 ypaxyBaHHS 1HXXKEHEPHUX CHCTEM
TeN-J103a0e3neueHHs OyIiBi.

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

reHepy-

3.1.17 efficiency, emission

ratio between the energy output of
the emission sub-system (energy need)
and the energy input of the emission sub-
system, taking into account the sub-
system thermal losses (e.g. non-ideal
emission system causing non-uniform
temperature distribution and non-ideal
room temperature control). The efficien-
cy includes the auxiliary energy

3.1.18 efficiency, generation

ratio between the energy output of
the generation sub-system and the energy
input of the generation sub-system (ener-
gy use), taking into account the sub-
system thermal losses. The efficiency in-
cludes the auxiliary energy

3.1.19 energy indicator

energy rating divided by the condi-
tioned area

3.1.20 energy conversion factor
or energy conversion coefficient

factor or coefficient used to express
the energy content in different ways (e.g.
primary energy, CO, emissions)

Note 1: Coefficients have dimen-
sions, factors are dimensionless.

Note 2: See also: total primary
energy factor, CO, emission coefficient.

3.1.21 energy need for heating or
cooling

heat to be delivered to or extracted
from a conditioned space to maintain the
intended temperature during a given pe-
riod of time, not taking into account the
technical building thermal systems

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



Ipumirka 2. Enepronorpeba moxe
BKJIFOYATH JIOJIATKOBY TeILIONepeavy
Yyepe3 HEOTHOPIAHICTh PO3MOITICHHS Te-
MIIepaTypH Ta HeijJealibHE 11 peryroBaH-
HS, SKIIO 1€ BPaxXOBaHO IIJBUILEHHIM
(3HIKEHHSIM) €(EeKTUBHOI TeMmIepaTypu
JUIs omayieHHsl (OXOJIOJKEHHsI) Ta BH-
KIIIOUCHHSIM 3 TeIulonepenadl CUCTEMH
onajeHHs (0XOJOIKECHHS)

3.1.22 enepromorpeda ajas raps-
Y0ro BOJAONMOCTAYAHHS

Temnora, sIKy MABOASTH 0 HEOO-
X1JTHOI KIJTBKOCTI1 BOJH, OO HIJBUIIMUTH 11
Temneparypy (Bill TeMIepaTypu MeEpexkK-
HOT XOJIOJTHOT BOJM) /10 3aJaHO1 TeMIiepa-
TYypH TapsYOro BOJONOCTAYAHHS Y TOYIN
BOJI0pP0300pYy, 0€3 ypaxyBaHHs 1HXKEHEp-
HUX CHCTEM TeI103a0e3eueHHs Oy iR

3.1.23 eHeprocnoxKuBaHHS TNpPH
ONAaJIeHHi, 0XO0JI0XKEeHHI 200 rapssuoMy
BOJOINOCTAYAHHI

Enepris, mo HAAXOAUTH IO CUCTEMHU
OTAJICHHS, OXOJO/UKCHHS YH Tapsdoro
BOJIOIIOCTAYaHHS sl 33TOBOJICHHSI €HEP-
ronorpedM B OMaJICHHI, OXOJOJKEHHI
(BKJIFOYAIOUU OCYIIECHHS]) YU TapsyoMy
BOJOIIOCTAaYaHH1 BIAIIOBIIHO.

IpumiTka. ko iHXeHepHa CHuc-
TeMa OyIiBI Hajgae JeKiIbKa IOCIyT
(mampukiian, omanenHs Tta ['BII), To
BaXKKO PO3JIUTUTH €HEPTrOCIOKUBAHHS HA
CKJIQJIOB1 YaCTHHHM KOXHOi mocnyru. Lle
MOXKe OyTH TPEICTaBJICHO, K 00'€HaHa
XapaKTEepUCTHKA (HANPUKIAI, EHEPro-
cnokuBaHHs nipu onanieHHi Ta I'BIT)

3.1.24 eHeprocnoxuBaHHs
BEeHTHJIALII

Enextpuuna eHepris, L0 HaIXO-
JUTH 10 CUCTEMHU BEHTHWJIALI I TIepe-
KayyBaHHs MOBITPs Ta yTWIi3alli Terio-
TH (32 BUHATKOM EHEPTii JJig Tornepen-
HBOT'O MIITPIBaHHS YH OXOJIOJKSHHS
MOBITPSI), T4 €HEPris, 10 HAAXOAUTH 0
MIPUCTPOIO 3BOJIOKEHHS IJIsi 3a/JI0BOJICH-
Hsl TOTPEeOU y 3BOJIOXKEHHI

npu
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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
(decreasing) the effective temperature for
heating (cooling) and not included in the
heat transfer due to the heating (cooling)
system.

3.1.22 energy need for domestic
hot water

heat to be delivered to the needed
amount of domestic hot water, to raise its
temperature from the cold network tem-
perature to the prefixed delivery tempera-
ture at the delivery point, not taking into
account the technical building thermal
systems

3.1.23 energy use for space heat-
ing or cooling or domestic hot water

energy input to the heating, cooling
or domestic hot water system to satisfy
the energy need for heating, cooling (in-
cluding dehumidification) or domestic
hot water, respectively

Note: If the technical building sys-
tem serves several purposes (e.g. heating
and domestic hot water) it can be diffi-
cult to split the energy use into that used
for each purpose. It can be indicated as a
combined quantity (e.g. energy need for
space heating and domestic hot water).

3.1.24 energy use for ventilation

electrical energy input to the venti-
lation system for air transport and heat
recovery (not including the energy input
for preheating the air) and energy input
to the humidification systems to satisfy
the need for humidification
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3.1.25 eHeproe¢eKTHBHICTH
AiBJII

OGuucnena adbo BUMIpsiHA, BiJNOBI-
JTHO OIliHeHa a00 (haKTUYHO BUKOpPHUCTAHA
KUIBKICTh MOCTaBJIEHOI Ta €KCIIOPTOBAHOI
eHeprii, 10 3aJ0BOJIbHSE Pi3HI TOTPEOH,
K1 € CTaHJAPTHUMH JJIs1 Oy 1B, 1 MOXKE
BKJTFOYATH €HEPTOCIIOKUBAHHS TIPH OTa-
JIEHHI, 0XO0J0juKeHH1, BeHTwarii, I'BII
Ta OCBITJIICHHI

3.1.26 eHepreTMYHHMii peHTHHT

Orminka eHeproe@eKTUBHOCTI Oy/Ii-
BJII HA MIJICTaBl PO3PaxXyHKOBOrO abo
BUMIPSIHOTO CIIOKMBAHHS €HEPTOHOCIIB

3.1.27 nxepetio eHeprii

Pecypc, 3 sikoro kopucHa eHepris
MOke OyTu 3100yTa abo BiJHOBIICHA
6e3rmocepeIHb0 abo 3a JIOMOMOIOI0 TPO-
1[eCy NMepeTBOPEHHS YM TpaHchopmariii.

Ipumitka. Hampuknan, #HadTOBI
a00 ra3oBi pPOJOBHINA, BYTUIbHI IIaXTH,
COHIIE, JIICH TOIIIO

3.1.28 eneprouociii

PedoBuHa abo sBHIIE, SIKE BUKOPHC-
TOBYIOTH JIJI1 BAKOHAHHS MEXaHIYHOI PO-
6ot a00 BUPOOJICHHS TEIUIOTH, M JJIs
3MIMCHEHHS XIMIYHUX a00 (I3UYHUX
nporiecis [ISO 13600:1997].

IMpumitka. BmicT eHeprii y naiusi
BHU3HAYEHO HOTO BUIIOI0 TETUIOTBOPHOIO
3IaTHICTIO

3.1.29 excnoprToBaHa eHepris

Enepris, Bu3HaueHa njisi KOXHOTO
€HEProHoCis, SIKy OCTa4aloTh 1HXKEHEPHI
cUcTeMH OYJIBIII 32 CBOI MEXI1 Ta Ky BH-
KOPHUCTOBYIOThH 11032 MEKaMH CHCTEM.

Ipumitka 1. ExcnoproBany eHep-
ril0 MOKHAa BHU3HAYWUTH 3a THIIAMH T'eHE-
pauii (HanmpukJIaI, Korenepaiiiitna, gporto-
rajJibBaHIi4YHa TOIIO) JJIsi TOro, MO0 3a-
CTOCOBYBATH Pi3HI OCEPEIHEHI TTOKA3HU-
KH.

oy-

Ipumitka 2. ExcrioproBana eHep-
riss Moxe OyTH po3paxoBaHa ab0 BHMi-
psiHa

10

3.1.25 energy performance of a
building

calculated or measured amount of
energy delivered and exported actually
used or estimated to meet the different
needs associated with a standardised use
of the building, which may include, inter
alia, energy used for heating, cooling,
ventilation, domestic hot water and light-
ing

3.1.26 energy rating

evaluation of the energy perfor-
mance of a building based on the calcu-
lated or measured use of energy carriers

3.1.27 energy source

source from which useful energy
can be extracted or recovered either di-
rectly or by means of a conversion or
transformation process

Note: Examples include oil or gas
fields, coal mines, sun, forests etc.

3.1.28 energy carrier

substance or phenomenon that can
be used to produce mechanical work or
heat, or to operate chemical or physical
processes [1SO 13600:1997]

Note: The energy content of fuels is
given by their gross calorific value.

3.1.29 exported energy

energy, expressed per energy carri-
er, delivered by the technical building
systems through the system boundary
and used outside the system boundary

Note 1: Exported energy can be
specified by generation types (e.g. CHP,
photovoltaic) in order to apply different
weighting factors.

Note 2: Exported energy can be cal-
culated or it can be measured.



3.1.30 enexTpoeHepris, oOTpUMAa-
Ha 3 eJIEKTPOMepe:xi

Enepris, mo nqocrasiena a0 OymaiBii
3 00'€THAHOT EHEPrOCUCTEMU

3.1.31 BuIIA TEIJIOTBOPHA 3IaTHICTH

KiIpKiCTh TEIIOTH, IO BHAUIIETHCA
OJIMHUIICI0O Mach a00 00'eMy MaivBa IPH
MOBHOMY HOro 3ropsiHHI 3 KHCHEM 3a TOC-
tittHoro Trcky 101 320 Ila 1 npu 3HWKEHHI
TEMITEpaTypy TPOAYKTIB 3TOPSIHHS JI0 TEM-
riepaTypy HABKOJIMIITHEOTO CEPEIOBHIIIA.

Ipumirka 1. 19 KiTBKICTH BKIIIO-
ya€ TPUXOBaHY TEIUIOTY KOHJCHCAI1
BOJSTHOI Mapu, 10 MICTUTHCA Y TaJuBi,
Ta BOJSHOI Iapu, YTBOPEHOI IIPH 3r0-
PSIHHI BOJIHIO, 110 MICTUTBCS Y TaJIMBI.

Hpumitka 2. Bianmosigno mo 1SO
13602-2 Bumiii TEMIOTBOPHINA 3aTHOCTI
HaAJal0Th TIEpeBary mnepea HIK4YOK Tel-
JIOTBOPHOIO 3/IaTHICTIO.

Ipumirka 3. Hmwxkya TemnoTrBopHa
3IaTHICTh HE BPAXOBYE MPUXOBAHOI TEII-
JIOTH KOHJIEHCAI1]

3.1.32 TemjioBi HAAXOXKEHHSA

Temmora, MO YTBOPIOETHCS BCepe-
MH1 200 HAIXOIUTH 330BHI 10 KOHIUI[I-
OHOBAHOTO 00'eMy BiJ JpKepes TEeIJIOTH,
THIITMX HIXK 1HKCHEPHI CUCTEMH TeTuio3a-
OesreueHHst OyaiBil (HampuKiIajd, ora-
JICHHS, OXOJIOPKEHHS YU IIJITOTOBKA ra-
PS40l BOIN).

Ipumitka 1. [leit TepMiH oXoI1uTIO€E
BHYTPIIITHI TETUIOB1 HAJIXOJKCHHS Ta Te-
IJIOBI HAJXOJKEHHS BiJ coHus. J[xepe-
Ja, 10 MOMIMHAIOTH TEeIUIOTY 3 OyaiBii,
BPaXOBYIOTh SIK HAJIXOJKCHHS 31 3HAKOM
minyc. Ha BiamiHy BiJx Teruionepeaadi
JUISL JKepelia TeroTu (abo xoJioy) pis-
HUIS TEMIEPATyPH MK HUM Ta OTOYYIO-
9uM 00'€MOM HE € PYIIIHOIO CHUJIOK0 IS
TETJIOBOTO MOTOKY.

Ipumirka 2. /{515 1iTHIX yMOB TeTI-
JIOBI HAAXOM)KECHHS 31 3HAKOM IIIIOC
CKJIAJal0Th JIOJaTKOBE TEIJIOBE HaBaH-
TaXEHHS 1)1 00'eMy

JICTY B EN 15316-1:2011
3.1.30 grid electricity

energy delivered to the building
from the public electricity network

3.1.31 gross calorific value

guantity of heat released by a unit
quantity of fuel, when it is burned com-
pletely with oxygen at a constant pres-
sure equal to 101 320 Pa, and when the
products of combustion are returned to
ambient temperature

Note 1: This quantity includes the
latent heat of condensation of any water
vapour contained in the fuel and of the
water vapour formed by the combustion
of any hydrogen contained in the fuel.

Note 2: According to ISO 13602-2,
the gross calorific value is preferred to
the net calorific value.

Note 3: The net calorific value does
not take into account the latent heat of
condensation.

3.1.32 heat gains

heat generated within or entering in-
to the conditioned space from heat
sources other than technical building
thermal systems (e.g. heating, cooling or
domestic hot water preparation)

Note 1: These include internal heat
gains and solar heat gains. Sinks that ex-
tract heat from the building, are included
as gains with a negative sign. In contrast
to heat transfer, for a heat source (or
sink) the difference between the tempera-
ture of the considered space and the tem-
perature of the source is not the driving
force for the heat flow.

Note 2: For summer conditions heat

gains with a positive sign constitute extra
heat load on the space.
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3.1.33 yrmaizanis TemioTu

OTpuMaHHSl TEIJIOTH 1HXEHEPHOIO
cucTeMor OyaiBiali abo MMO€IHAHOI 3
eKCIuTyartarfiero OyiiBil CUCTEMOIO (Ha-
npukian, ['BII), sky Bukopucrano 0e3-
MOCEPETHBO I1€}0 CUCTEMOIO ISl 3MEH-
IICHHS TEIUIOCIIOKUBAHHS 1 3a1100IraHHs
MapHUM TEIUIOBTpaTaM (HampHKIam, de-
pe3 TerI00OMIHHUK TOTMEpPEeNHE MiIirpi-
BaHHS TMIPOJYKTaMU 3TOPSHHS TIOBITPS
TUTSI TOP1HHS)

3.1.34 omanroBanbHU
a00 mepiox 0X0JI0OAKEHHS

[lepioa poky, IPOTATOM SIKOTO € T10-
Tpeba B CHOXKMBAHHI CYyTTEBOI KUIBKOCTI
EHEPrii JIJIs onajieHHs: a00 0XOJIOKEHHS.

Ipumirka. Tpusanicts nepioAiB
(omasyieHHsI Ta OXOJIOKEHHS) BUKOPHUCTO-
BYIOTh JIJISl BU3HAYEHHS TPUBAJIOCTI TEepi-
0J11B pOOOTH 1HKEHEPHUX CUCTEM OYIiBI

3.1.35 onamoBaHuii 06'eM (mpocrip)

[IpumimenHss abo BIATOPOJIKEHE
MICIIE, SIKE 32 PO3PAXYHKOM Iepea0auyeHo
OTIAJTIIOBATH JI0 33/1aHO1 TeMIepaTypu abo
TeMITepaTyp

3.1.36 cucrema
YeHHs

[mxenepHa crictema Oy/iBI, 110 BKITFO-
yae cucremy onaieHss Ta cucremy [ BT

3.1.37 TemJIOBTPAaTH CHCTEMHU Te-
1103a0e3nevYeH s, TeII0PO3NOAiIeHHS

TeroBTpaTd TpH  TEIJIOPO3MOi-
JICHHI, BKJIIOYAOYM TEIUIOBTPATH, SKi
YTUIII3YIOTb.

Ipumitka. J[uB. Takox "perymnsipHi
TeIJIOBTpaTU" Ta "peryysipHi TEMI0OBTpa-
TH, SIK1 YTUITI3YIOTh"

3.1.38 TemyiOBTPaTM CHCTEMH Te-
nj103ade3nevYeHHs, TeMJIOBiAIa4Ya

TeroBTpaT BCepeauHI TEIIOBOI
000JIOHKM OymiBIl Yepe3 HEpiBHOMIp-
HICTb PO3MOJUTY TEMIIEPATypH Ta Heede-
KTHBHE PEryJIOBaHHS B OMNAJTIOBAHOMY
o0'emi

nepion

Temjio3zaodesmne-
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3.1.33 heat recovery

heat generated by a technical build-
ing system or linked to a building use
(e.g. domestic hot water) which is uti-
lised directly in the related system to
lower the heat input and which would
otherwise be wasted (e.g. preheating of
the combustion air by flue gas heat ex-
changer)

3.1.34 heating or cooling season

period of the year during which a
significant amount of energy for heating
or cooling is needed

Note: The season lengths are used
to determine the operation period of
technical systems.

3.1.35 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

3.1.36 heating system

technical building system, including
the space heating system and the domes-
tic hot water system

3.1.37 heating
losses, distribution

heat losses of the heat distribution
system, including recoverable heat loss

Note: See also "system thermal
loss” and “recoverable system thermal
loss".

3.1.38 heating
losses, emission

heat losses through the building
envelope due to non-uniform temperature
distribution and control inefficiencies in
the heated space

system thermal

system thermal



3.1.39 TemyoOBTpPaTH CHCTEMH Te-
103a0e3ne4YeHHsl, reHepyBaHHA

TeruoBTpaTH TEIUIOreHeparopa, 1o
BUHHMKAIOTh K ITJ Yac poOOTH, TaK 1 B
peXUMI OUYIKYBaHHS, Ta TEIUIOBTPATH 4e-
pe3 HeijealibHe pEeryJloBaHHS TEIJIore-
HEPATOpOM, BKJIIOYAIOYM TEIIOBTpaTH,
AK1 YTUTI3YIOTh

3.1.40 mepionuuHe onmajieHHs a0
0XO0JI0/IKEHHSA

OnanenHss ab0 OXOJIOJKEHHS, IIIO
3MIIACHIOETHCS 32 TpadikoM YepryBaHHS
PEXKUMIB: 3BHYAMHOTO Ta 3MEHIIECHOTO
abo BIJICYTHHOTO OMaJIeHHS ab0 0XOJo-
JOKCHHS

3.1.41 HeBiTHOB/IIOBaHA eHePrisi

Enepris, B3sita 3 jpKepena, sKke BU-
YepIyeThCs BUAOOYBaHHAM (HAMPUKIA,
BUKOITHI BU/IM TIAJIMBA)

3.1.42 koedilmieHT HeBiIHOBJIIO-
BaHOI IEPBUHHOI eHepril

HeBinHOBIIIOBaHA NTEPBUHHA €HEPTIs
pO3/IlJICHa Ha TOCTABJICHY €HEprito, e
HEBITHOBJTIOBaHA €HEPTIA - 1I¢ Ta, 1110 IT0-
TpiOHA JJI MOJa4l OJJUHMUII MTOCTABICHOT
€Heprii 3 ypaxyBaHHSIM MOTpeOUW B He-
BIJIHOBJIFOBaHIN eHeprii jaisg BUA0OyBaH-
Hs, TiepepoOKu, 30epiraHHs, TPAHCIIOP-
TyBaHHSI, TE€HEPYBaHHS, IEPETBOPECHHS,
nepeaavi, po3MOAIICHHA Ta Oyab-sSKHX
IHIINX O1d, HEOOXIAHUX IS ITOCTavYaHHs
eHeprii 10 OyaiBmi, jae il Oy1yTh BUKOPH-
CTOBYBATH.

Ipumitka. KoedilieHT HEBIIHOB-
JIIOBaHOI MEPBUHHOI €Heprii Moxke OyTH
MEHIIIUM BiJ OJUHUIII, KO BUKOPUCTO-
BYIOTh BIJTHOBJIFOBaHY €HEPIil0

3.1.43 pobora mnpu HEMOBHOMY
HABAHTAKEHHI

Po6ounii cTan 1HXXEHEPHOI CUCTEMU
(HampuKIIaa, TEIUIOBOIO HAacoca), KOJIH
norpeda y (PaxkTUYHOMY HaBaHTaXECHHI
MEHINIa HiXK (paKTUYHA BUXIAHA TOTYX-
HICTb TIPUCTPOIO

JCTY b EN 15316-1:2011

3.1.39 heating
losses, generation

heat generator heat losses occurring
both during operation and stand-by, and
heat losses due to non-ideal control of the
heat generator, including recoverable
heat loss

system thermal

3.1.40 intermittent
cooling

heating or cooling pattern where
normal heating or cooling periods alter-
nate with periods of reduced or no heat-
ing or cooling

heating or

3.1.41 non-renewable energy
energy taken from a source which is
depleted by extraction (e.g. fossil fuels)

3.1.42 non-renewable
energy factor

non-renewable primary energy di-
vided by delivered energy, where the
non-renewable energy is that required to
supply one unit of delivered energy, tak-
ing account of the non-renewable energy
required for extraction, processing, sto-
rage, transport, generation, transforma-
tion, transmission, distribution and any
other operations necessary for delivery to
the building in which the delivered ener-
gy will be used

primary

Note: The non-renewable primary
energy factor can be less than unity if re-
newable energy has been used.

3.1.43 part load operation
operation state of the technical sys-
tem (e.g. heat pump), where the actual

load requirement is below the actual out-
put capacity of the device

13
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3.1.44 nepBuHHA eHepris

Enepris, mo He miajsrae »xoaHOMy
npolecy nepeTBOpeHHst abo TpaHchop-
Marii.

Ipumitka 1. IlepBuHHa eHepris
BKJIIOYA€ HEBIJTHOBJIIOBAHY Ta BiJIHOBIIIO-
BaHy €Heprito. SIKII0 BpaxoBYyIOTh 00U/-
Ba TUIM €HEprii, To i Ha3WBaIOTh 3ara-
JILHOIO TIEPBUHHOIO €HEPTI€I0.

Ipumirka 2. [Ing Oyxisimi - 11e eHe-
prisi, 3 SIKOi OTPUMYIOTh €HEPTriio, KOTPYy
MOCTA4ar0Th 10 OymiBii, il OOYMCITIOIOTH
3 TIOCTaBJICHOI Ta €KCIIOPTOBAHOI KIJTbKO-
CTl €HEProHOCIiB 3 BUKOPUCTaHHSIM KOe-
(bilI€HTIB TepepaxyHKy

3.1.45 peryasipui
SIKi YTHJII3YHOTh

YactuHa peryiasipHUX TEIJIOBTPAT,
0 MOXXYTh OYTH yTHIII30BaH1 JJis 3HH-
KEHHs, a00 eHepro-morpedu i oma-
JIEHHSI YU OXOJIOJKEHHs, a00 €Hepro-
CIIO’KMBAHHS CHCTEMH OTAJICHHS YU 0XO-
JIOPKSHHS

3.1.46 peryasipHi
TEeMJIOBTPATH

YactuHa peryaspHUX TEIIOBTPAT,
K1 YTUJI3YIOTh JIJISl 3HWKEHHA, a00 eHe-
promnoTpedu s OMaJeHHS YU O0XO0JIO-
JOKEHHS, a00 €HepProCIOKMUBaHHS CUCTe-
MU OTAJICHHS YU OXOJIO/KCHHS

3.1.47 BigHOBJIIOBaHA eHeprisi

Enepris 3 mxepen, mo HE BUYEp-
MyIOThCS BHUAOOYBaHHSIM, TaKMX SK CO-
HA4Ha (TeryioBa Ta (poTorajbBaHIYHA),
eHeprisg BITpy abo BOAM, MOHOBIIOBAHA
Oiomaca.

Hpumitrka. B ISO 13602-1 BigHOB-
JIOBAaHUM PECYpC BU3HAUYECHO, SIK "TIPUPO-
JHE JDKepeno, B SKOMY BIJIHOLIECHHS
YTBOPIOBAHOTO MPHUPOJHOTO PECypey [0
HOTO BHXOAY 3 MPHUPOAN y TeXHOchepy
HE MeHIe oauHuI"

TCILIOBTPATH,

YTHJIi30BaHi
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3.1.44 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.

3.1.45 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

3.1.46 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

3.1.47 renewable energy

energy from a source that is not
depleted by extraction, such as solar
energy (thermal and photovoltaic), wind,
water power, renewed biomass

Note: In ISO 13602-1, renewable
resource is defined as "natural resource
for which the ratio of the creation of the
natural resource to the output of that re-
source from nature to the technosphere is
equal to or greater than one".



3.1.48 BinHOBJIOBaHA  eHepris,
10 BUPOOJIeHA HA AUISIHII 3a0y/10BH

Eneprisi, mo BupoOiieHa iHXEHEPHU-
MH cHUCTeMaMHu Oy/iBIi, Oe3MocepeIHbO
MIKIFIOYSHUMH JI0 OYJiBJI, SIKI BUKOPHC-
TOBYIOTh BIJIHOBJIIOBaHI JpKepesa eHeprii

3.149 micueBa ycTaHOBKAa KOH-
AUIIOHYBaAHHA

YcraHoBKa, fKa 37aTHA MIATPUMY-
BaTW B MPHUMIIICHHI yYMOBU TEIJIOBOTO
KOM(OPTy B MeKax BH3HAYCHOTO Jiama-
30HY.

Hpumirka. Takumu ycTaHOBKaMH
MOXXYTh OyTH KOHJIMIIIOHEPH TOBITPS Ta
MOBEPXHEB1 BUITPOMIHIOBAY1

3.1.50 peryasipHi Tems10BTPaTH

TernoBTpaT 1HXXEHEPHUX CHUCTEM
OyIiBIl TakKi, SIK OMAaJCHHS, OXOJOIKECH-
Hs1, ['BII, 3B0JI0)KE€HHSA, OCYILIEHHS YX BE-
HTHUJIALS, 110 HE 31HCHIOIOTH BHECKY 0
KOPHUCHOI Bi/1aul CUCTEMHU.

Ipumitka. TemioBy eHeprito, yTu-
Ji30BaHy Oe3nocepeHbo y (GyHKI[IOHA-
JBbHIN CKJIQJOBIN CUCTEMU, PO3TIISIAI0ThH
HE 5K PETYJSPHI TEIIOBTPATH, a K yTH-
J30BaHy TEIUIOTY, SIKy Oe3mocepeaHbo
BHU3HAYAIOTh Y BIJAMOBITHOMY CHUCTEMHO-
My CTaHJIapTi

3.1.51 onanenus

[Iporec mogayi TEMJIOTH AJiE CTBO-
PEHHS TEMI0BOTO0 KOM(POPTY

3.1.52 in:keHepHa cucrema OyaiBJIi

Texuiune o0agHaHHA UIS OITaJICH-
HS, OXOJOMKeHHs, BeHTwWwIAmii, I['BII,
OCBITJICHHSI Ta BHUPOOHMIITBA E€JIEKTPOE-
Heprii, sike CKOMIIOHOBaHE y (PyHKIIIOHA-
JIbH1 CKJIAJIOB1 CUCTEMU.

Ipumitka 1. [nxeHepHa cucrema
OyJliBJI1 MOXKE BITHOCUTHUCH JI0 OJIHIET 200
JEKUTBKOX KOMYHQJIBHUX TMOCTYr (Ha-
MpPUKJIA], CUCTEMa Teruio3a0e3neYeHHs
BIIHOCHUTHCS 70 onajieHHs ta ['BIT).

Ipumitka 2. BupoOHUIITBO €IEKT-
pOcHEpTii MOXe BKIIIOYATH KOTEHEpalliio
Ta (hoTOraIbBaHIYHI TPUCTPOT

JCTY b EN 15316-1:2011

3.1.48 renewable energy pro-
duced on the building site

energy produced by technical build-
ing systems directly connected to the
building using renewable energy sources

3.1.49 room conditioning system

system capable of maintaining com-
fort conditions in a room within a defined
ran

Note: Such systems comprise air
conditioning and surface based radiative
systems.

3.1.50 system thermal loss

thermal loss from a technical build-
ing system for heating, cooling, domestic
hot water, humidification, dehumidifica-
tion, ventilation or lighting that does not
contribute to the useful output of the sys-
tem

Note: Thermal energy recovered di-
rectly in the sub-system is not considered
as a system thermal loss but as heat re-
covery and is directly treated in the re-
lated system standard.

3.1.51 space heating

process of heat supply for thermal
comfort

3.1.52 technical building system

technical equipment for heating,
cooling, ventilation, domestic hot water,
lighting and electricity production com-
posed by sub-systems

Note 1: A technical building system
can refer to one or to several building
services (e.g. heating system, space heat-
ing and domestic hot water system).

Note 2: Electricity production can
include cogeneration and photovoltaic
systems.
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3.1.53 ¢yHkHioHAIbHA CKJIAZ0BA
IH)KeHepHOoI cucTeMu OyaiBJIi

YactuHa i1HXEHEpHOI cUCTeMHU Oy-
JIBIIl, III0 BHUKOHYE OKpeMy (YHKIIIIO
(HanpukIia, TeHepyBaHHS TEIUIOTH, TET-
JIOPO3MOAUICHHS, TEIJIOBIIATY)

3.1.54 koedinienT 3arajabHoOi me-
PBHMHHOI eHeprii

HeBimHOBMOBaHA Ta BiHOBIIOBaHA
NEpPBUHHA €HEPTis PO3/iJieHa Ha MOCTaB-
JIEHY €HEpTiIo, /¢ TIEPBUHHA CHEPTiA - 11e
Ta, MO MOTPiOHA ISl IOCTaYaHHS OJHIET
OJIMHHII1 €HEPrii 3 ypaxyBaHHSAM MOTpeOu
B €Heprii g BUA0OyBaHHS, MEPEPOOKH,
30epiraHHsi, TPAaHCIOPTYBAaHHS, TEHEPY-
BaHHS, MEPETBOPEHHS, Iepeaadi, po3mo-
JUJEHHS Ta OyIb-IKUX 1HIIUX Jid, HE0O-
X1HUX JIJIs TIOCTa4aHHs eHeprii 10 Oymi-
BJI1, Jie ii OyyTh BUKOPUCTOBYBATH.

Ipumitka. Koedimient 3aranbHoi
MIEPBUHHOI €HEprii 3aBXIW MEpPEBULLYE
OTMHHMITIO

3.1.55 30mna
(poboua 30Ha)

YacTrHa KOHAMITIOHOBAHOI 30HH, B
AKIMA 3a3BUYail mepedyBarOTh JOIHU, 1 1€
MaroTh OyTH BHKOHAHI BUMOTH JI0 BHYT-
PIITHBOTO CEPEIOBHUIIIA.

IIpumiTka. 30Ha 00CIyroBYBaHHS
(pobova 30HA) 3AJCKHUTH BiJI TreoMeTpii
Ta MPU3HAYCHHS MIPUMINIECHHS 1 BU3HAYa-
€THCS JJISI KOKHOTO BUMAAKY OKpeMo. 3a-
3BUYAMl 1€ TEepMiH BHUKOPHUCTOBYIOTH
JUIIE JIJI 30H MPUMIIIEHb, 10 TIPH3Ha-
YeH1 JUIsl BUKOPUCTAHHS JIIOAbMHU. J[aHIM
TEPMIHOM BU3HAYaIOTh MPOCTIp, 0oOMe-
KCHUN TOPH3OHTAIBHOIO Ta BEPTHKAJIb-
HOIO TUTOIMHAMHU. BepTukanbHI MTONIH-
HU, SK MPaBUIIO, MapajesbHl CTIHI IpH-
MIIIeHHs. 3a3BUYail ICHY€ TaKoX oOMme-
KEHHS BUCOTH ITi€T 30HU

00CJIyroByBaHH
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3.1.53 technical
system

part of a technical building system
that performs a specific function (e.g.
heat generation, heat distribution, heat
emission)

3.1.54 total primary energy fac-
tor

non-renewable and renewable pri-
mary energy divided by delivered ener-
gy, where the primary energy is that re-
quired to supply one unit of delivered
energy, taking account of the energy re-
quired for extraction, processing, storage,
transport, generation, transformation,
transmission, distribution and any other
operations necessary for delivery to the
building in which the delivered energy
will be used

Note: The total primary energy fac-
tor always exceeds unity.

building sub-

3.1.55 occupied zone

part of a conditioned zone in which
persons normally reside and where re-
quirements as to the internal environment
are to be satisfied

Note: The definition of the occu-
pied zone depends on the geometry and
the use of the room and is specified case
by case. Usually the term ™occupied
zone" is used only for areas designed for
human occupancy and is defined as a vo-
lume of air that is confined by specified
horizontal and vertical planes. The ver-
tical planes are usually parallel with the
walls of the room. Usually there is also a
limit placed on the height of the occupied
zone.



3.1.56 HexkOHIUIIiIOHOBAHMIA
00'eM (mpocTip)
[TpuminieHHs: abo oOropoKeHe Mi-
Cle, K€ HE € YaCTUHOI KOHAMIIIOHOBa-
HOTO 00'eMy
3.1.57 BenTnanunis
[Ipotiec nocrauanHs ad0 BUJATICHHS
MOBITPSl TPUPOJHUM a00 MEXaHIYHUM
criocobamu 710 0yIb-SIKOr0 IPOCTOPY abo
3 HBOTO.
IIpumirka. Take moBiTps HE 000-
B'SI3KOBO Ma€ OYTH KOHIUIIIOHOBAaHUM
3.2 YMOBHIi NO3HAKH Ta OAUHUILI
BUMIipy
Y 1upoMy cTaHgapTi 3aCTOCOBAHO
HACTYIHI YMOBHI TO3HAKU MMapaMeTpiB Ta
MO3HAKK OJMHUIL BUMIpPY MapaMeTpiB,
M1JIPSAIKOBI TTO3HAKH Ta 1HIEKCH.
Ymoeni noznaxu ma oounuyi eumipy
E eHepris B IJIOMY, BKJIFOYAIOYH TIEPBUH-
HY €HEpriio, CHEprit0 B E€HEProHOCIIX
(OKpIM TEIUIOBOI, MEXaHIYHOI Ta JA0JaT-
KOBOI (elIeKTpr4HOT) eneprii), [k *°
Koe(ilieHT BUTpaAT
f koedimieHt ©
Q remnora, Ix *
W nonaTtkoBa (eJIeKTpUYHA) SHepris, Me-
xaHiuHa pobora, J[x

Koe(dimieHT epeKTUBHOCTI

2 ['oguna [rox] moke OyTH BUKOpPHCTaHa SIK
OJIMHMIISL Yacy 3aMiCTh CEKYHJ JUIsl BCIX MOKa-
3HUKIB, II0 NependavyaroTh yac (HarnpuKiIas,
JUTSL TIEPIOAIB Yacy, a TaKOX ISl MOKa3HUKIB
MOBITPOOOMIHY), ajie y IbOMY BUMAJKYy OAM-
Huls eHeprii Oyzae [Br-roxa] 3amicts [JIx].

b OAMHUII BUMIpY 3ajeXaTb BiJl TUIYy €HEepro-
HOCIsI Ta CIOCO0Y BUPaKEHHS HOTO KUTBKOCTI.

¢ [loka3HUKM MalOTh PO3MIpPHICTH; KOe(DIliEHTH
€ 0e3po3MiIpHUMH.

11iopsaokosi noznaxku ma inoekcu

n

aux  JIOIaTKOBa

chp komOiHOBaHEe BUPOOHUIITBO €IICK-
TPOCHEPTii Ta TETIOTH

dis  Temtopo3smnoaieHHs

el CIIEKTPUYHHIA

em  TEIUIOBlAgada

JICTY B EN 15316-1:2011
3.1.56 unconditioned space

room or enclosure which is not part
of a conditioned space

3.1.57 ventilation

process of supplying or removing
air by natural or mechanical means to or
from any space

Note: Such air is not required to
have been conditioned.
3.2 Symbols and units

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

Symbols and units

E energy in general, including primarye-
nergy, energy carries (except quantity
of heat, mechanical work and auxiliary
(electrical) energy), J "

e expenditure factor

f factor ©

Q quantity of heat, J @

w auxiliary (electrical) energy, mechani-
cal work, J ?

n efficiency factor

a Hours (h) may be used as the unit for time in-
stead of seconds for all quantities involving
time (i.e. for time periods as well as for air
change rates), but in that case the unit for
energy is Wh instead of J.

6 The unit depends on the type of energy carrier
and the way its amount is expressed.

e Coefficients have dimensions; factors are de-
mensionless.

Indices
aux auxiliary
chp combined heat and power
dis  distribution
el electrical
em  emission
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gen TCHCPYBAaHHA
H OIaJICHHS
ngen  Ge3 reneparopa y OymiBii
Is BTpaTH
nrbl HCYTUTI30BaHHI
in miBeIeHa 10 CUCTEMHU
rvd YTHII30BaHUI
st AKyMYJIFOBaHHS
th TETUIOBUN
out BHXI][ 13 CHCTEMH
W rapsiue BOJIONOCTa4aHHS
I, ], ¥, Z iHOCKCH
4 3ACAJIU1 METO1Y

4.1 PeryJsipHi TeIJIOBTPaTH iH-
’KEHEePHOI cucTeMH OyAiBJIi MpH ona-
JICHHI Ta rapsgs4oMy BOJONOCTAYAHHI

Meron po3paxyHKy IIOJO BH3HA-
YEHHSI PEryJISIpHUX TEIUIOBTpAT 1HXKEHe-
pHOI cucTemMu OY[iBIII Oa3yeThCsl HA aHa-
7131 HIKYEHaBEJICHUX (YHKIIOHATBHUX
CKJIaOBUX cucTeM onajieHHsa ta [ BII:

- eHeproe(eKTUBHOCTI (YHKIIIOHA-
JILHOT CKJIaJIOBO1 CUCTEMH, sIKa 3a0e3Ieuye
TETUIOB1I/Ia4y, BKIIFOYAIOYH PETYTIOBAHHS;

- eHeproeeKTUBHOCTI  (PyHKIIIO-
HAJIBHOI CKJIQAOBOI CHUCTEMH, sIKa 3a0€e3-
MeYy€e TETIOPO3IOAUICHHSI, BKIFOYAIOYN
pETYIIOBaHHS;

- eHeproePeKTUBHOCTI  (PyHKIIIO-
HAJIBHOI CKJIQAOBOI CHUCTEMH, sIKa 3a0€3-
nevyye aKyMyJIOBaHHSI TEIUIOTH, BKIIIO-
Yalo4yu peryJItOBaHHS;

- eHeproeeKTUBHOCTI  (PyHKIIIO-
HaJIBHOI CKJIaJIOBOI CHCTEMH, sika 3a0e3-
neyye TeHepyBaHHS TEIIOTH, BKIIIOYAFO-
YW peryJItoBaHHSA (HANMpHKIad, KOTJIH,
COHSIYHI KOJIEKTOpPHU, TEIUIOBI HACOCH, KO-
reHepailliiiHi YCTaHOBKH).

Hpumirka. s cTpykrypa noaioHa
710 (i3UYHOI CTPYKTYpPHU CHUCTEM TEILIO-
3a0e3MeUeHHS.

EneprocnoxuBaHHST CHCTEMH TeIl-
7103a0€3MeUeHHsT PO3PAXOBYIOTH OKPEMO
JUISL TETIJIOBOT Ta JIUIA IOJATKOBOI €HEprii.
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gen  generation

H heating

ngen  without building generation device
Is loss

nrbl  non-recoverable

in input to system

rvd  recovered

st storage

th thermal

out  output from system

wW domestic hot water
I, ], Y, zindices

4 PRINCIPLE OF THE METHOD

4.1 System thermal losses of a
technical building system for space
heating and domestic hot water

The calculation method for deter-
mining the system thermal losses of a
technical building system is based on an
analysis of the following sub-systems of
the space heating and domestic hot water
system:

- energy performance of the emis-
sion sub-system, including control,;

- energy performance of the distri-
bution subsystem, including control;

- energy performance of the storage
sub-system, including control;

- energy performance of the gener-
ation sub system, including control (e.g.
boilers, solar collectors, heat pumps, co-
generation units).

Note: This structure is similar to the
physical structure of heating systems.

The energy used by the heating sys-
tem is calculated separately for thermal
energy and auxiliary energy.



EneproedextuBHiCTh  (QyHKIIOHA-
JIHOI CKJIaJIOBOI CHCTEMH, sIKa 3a0e3Iie-
Yye TeHEepyBaHHS TEIUIOTH, HE OMKCcaHa
JETANbHO B I[bOMY CTAHAAPTI, OCKUIbKH
BOHa O0e€3MocepelHbO0 BU3HAYAETHCA Y
crannapti PrEN 15603.

OyHKI[IOHATbHA CKJIAJI0BA CUCTEMH,
sKa 3a0e3meuye akyMyJTFOBaHHSI TETUIOTH,
MOXe OyTH BKJIIOUYECHA 10 (yHKIIOHATh-
HOI CKJIAJ0BOI CUCTEMH, SAKOKO € T'€HEepy-
BaHHSI TEIUIOTH, a00 OyTH JIeTaabHO PO3-
[JIIHYTOI0 OKPEMO caMe SIK (PyHKI1OHa-
JbHA CKJIAJIOBa, sKa 3a0e3medye aKyMy-
JroBaHHs. Y 4-1i 4acTHHI CTaHJIApTy Ce-
pii EN 15316 ¢ynkiionanbna ckiiagoBa
CUCTEMH, fKa 3abe3neuye aKyMmyJIroBaH-
HS TEIUIOTH, Ta OaKu-HAKOIMU-9yBayi
BpaxoBaHi y (yHKIIOHAJIBHIN CKJIaIOBIN
CUCTEMH, sKa 3abe3leuye TeHepyBaHHS
TETUJIOTH.

Ha pucynky 1 HaBeneHo BXiAH1 Ta
BHXIJIHI JaH1 JJI1 BUKOHAHHS PO3PaXyHKY
B35TO1 (PYHKIIOHAIBHOI CKJIQJIOBOI CHC-
TeMH, TOOTO (YHKI[IOHATBHOT CKJIaJ0BO1
] IHXKeHepHOi cucTeMu Oy IiBIi i.

[Hnekc | mMae OyTH 3aMiHCHHH BiJI-
MOBIJTHOIO IMAPSIIKOBOIO TTO3HAKOKO IS
(GyHKIIIOHANBHOT ~ CKJIAJ0BOI  CHCTEMU
(HampukIan, To3HaKa em - JUISL TEILIO-
Bigmaui, diS - I TEIUIOPO3IOMIICHHS).
Ha ocHOBI 11X DaHux BUXI1AH1 JaH1 ITICIA
pPO3paxyHKy (YHKIIOHAJIBHOI CKJIaI0OBO1
CUCTEMU TTOBUHHI BKIIIOUATHU:

- TIIJIBEICHY €HEPrii0: EHEPrOHOCIEM

Esystem,sub—system,fn , TEIIJIOTOHO

ststem.sub-system‘fn Ta CJ'ICKTpI/IKOIO
Esystem,sub-sys{emjn (HaHpHKnaﬂ’EHW,gen,in
QH.em,in’ Eei,em,r‘n);

- BUXI1]] eHeprii: TEITIOBO1

stslem,sub—system.ouf Ta EJIEKTPUYHOIL (y BI1JI-

MOBIIHMX  BHUIIAJIKaX ) Essystem,sub-system.out
(HampukIa, Qrigenout | Eel,cnp.out );
- peryJsipHi TEIJIOBTPATH

system,sub-system.ls (HaIIPUKJIA], QHI.‘V,gen,."n:)

JCTY b EN 15316-1:2011

The energy performance of the gen-
eration sub-system is not detailed in this
European Standard, as it is directly taken
into account in prEN 15603.

The storage sub-system can be in-
cluded in the generation sub-system or
detailed as the storage sub-system. In the
prEN 15316-4-x standards, the storage
sub-system and buffer tanks are taken in-
to account in the generation sub-system.

Figure 1 illustrates the calculation
of input data and output data for a given
sub-system, i.e. sub-system "j' of tech-
nical building system i.

The index j should be replaced by
the relevant sub-system index (e.g. em
for emission, dis for distribution). Based
on these data, the output data from calcu-
lation of the sub-system shall comprise:

- energy inputs: energy carrier
: thermal
, and electrical

systern, sub-system.in

Qs yslem, sub-system.in

Esystem,sub-system.r’n (e_g_EHlMgen,anH.em,m
Ee:',em,:‘n);

- energy outputs: thermal
Quystem.sub-systemout and electrical (if rele-
vant) ESst!em.sub-system.our (eg QH,gen,our,
Eef,chp,ouf:) :

- system thermal loss

sts(em,sub-sys!em,!s, (e.g., Qrw,gen,in );
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va,j,aux

SuU

B HRecI

Eijn

Qf,j.ouf = Qf,j+1 in

Qf‘,j,l’s

- Qi, jds,th bl

=

Qi h1s.ent

&
- 4

Qi bi
i.faux,n N

Mo3Haku:

SUB - dyHkuioHansHa cknaposa j; mexa SanaHco-
BOrO po3NOAInyY

SUB HRet — byHKUIOHANBHA CKNaBoBa f Mmexa
yTanizauii Tennoty

Qijout — PYHKUiOHANbHA CKNaAoBa j, Tennota Ha
Buxog (AopiBHIoE Qg — NiABEdeHa Tennota go
HacTynHOT(UX) dyHKUIOHaNbHOT(UX) ©KNagosol (ux)
CMCTEMU)

E;; = (hyHKUiOHanNLHA CKNAAOBA j; NigBeASHa Hepria
£HeproHOCIEM

W, a2 — yHKliOHANLHA Criagosa j, AojaTkosa
EHEPriQ ’

Qijauxvg — @PyHKUiOHANBHA Crnafosa f, AOAATKOBa
eHeprin  ANA  TennoyTtunizauil v $yHKUIOHANBLHIA
CKNAAoBIN

Q;is — dyHKUIOHANEHA CKNAA0RA j, TENNOBTPaT
Qijis,mi — PYHKUIOHANLHA cknagosa | TENSOBTpam™,
Wo yTANiZyTe ANA ONaNeHHS (3a MEeXamu faHof
yHKUIOHANBHOT CKNaAoBOT)

Qijis.thrbt — PYHKUIOHANBHA cKNapoea f; TeNNoBTpaTH
{Tennoea CKNagosa), Wo yTUMisyKTs ANst ONANeHHA
Qijauxor — PyHKUIOHANBHA CrTAZOBa j, AoAaTkoBa
eHepris, AKy yTUNisyloTb

Qijis.mopt — PYHKUIOKANBHA CKNANOBA f, HEYTWNI3O0-
BaHi TENNOBTPATH (TENNOBA CKlafoea)

Qi aunnmt — PYHKUIOHANBHE CKNafoBa j; AOAATKDBA
HeyTWUNi3oBaHa eHepris

Pucynok 1 — BxigHi Ta BuxigHi aaHi ana hyHk-
LioHanbHOT CKNagoBOl f iHXeHepHo! cucTemy |
Byaieni
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)

QI, j is,th.nrbl

Key:
SUB — sub-system j balance boundary

SUB HRec — sub-system j heat recovery boundary

Qjj out — SUb-system j heat cutput (= Q; 1, heat intput
of the next sub-system(s))

£, ;n~ sub-system j energy carrier input

W, ; sux — SUD-System j auxiliary energy
Qi j aux va — SUb-system jauxiliary energy heat recovery
in the sub-system

Q; jis — sub-system j thermal loss
Q15,0 ~ Sub-system j thermal loss recoverable for
space heating (not in the sub-system)

Qijis.inm — SUb-system j thermal loss (thermal part)
reoverable for space heating
Q; j aux, it — SUb-system j auxiliary energy recoverable

Qi jis.tn,nti — SUb-system j thermal loss (thermal part)
non recoverable

Q;  aux arot — SUb-system j auxiliary energy non recover-
abile

Figure 1 — input and output data for technical
building system J, sub-system j



- J10JaTKOBA eHepris
Wsystem,sub—system.aux (HaHpI/IKHaI[, Wlfl-(gen,aux);
- peryJISIpHI TEIJIOBTPATH, SKI yTH-
JIiBYIOTL, ststem,sub—system.!s,rb: (HaHpI/IKJIa,Z[,
QH,gen,in,rbf) )

Po3paxyHku MoxXyTh Oa3yBaTucs Ha
Ta0JIMYHUX 3HAYEHHAX a00 OlIbIN JeTa-
JBHUX METOJIaX.

4.2 Po3paxyHKOBHIl mepiox

MeTor0 pO3paxyHKy € BU3HAYCHHS
BHeCKy cucteM omnajeHHs ta ['BII B omi-
HKY PIYHOTO €HEProCIOKUBAHHS.

PerynsapHi TerioBTpaTH MOBUHHI
OyTH BHM3HAYEHI OKPEMO JUIsI KOXKHOTO
pO3paxyHKOBOro Iiepiofy. Ix cepensi
3HAUYEHHS MAalOTh BIJANOBIAATH OOpaHUM
npoMikkam yacy. lle 3aiiicHIOIOTH 0-
HUM 13 HACTYITHUX CIOCOOI1B:

- BHUKOPHMCTOBYIOUYM pIYHI JlaHl JJis
neploly eKCIulyaTalii CUCTEM M Ta BH-
KOHYIOYM PO3pPaxXyHKH 3a CepeIHbOPIY-
HUMU TTOKa3HUKAMU;

- PO3AUISIIOYM PIK HA MEBHY KiJb-
KICTh pPO3pPaxyHKOBHX NEpPIOJIB (Hampu-
KJIaJl, MICSIIIB, TUXKHIB), BUKOHYIOYH PO-
3paxyHOK JUIsl KOKHOTO MepioAy 3  BH-
KOPUCTAHHSIM BIJTMOBIIHUX JJISI HBOTO
3Ha4YeHb Ta IMiJICYMOBYIOUM pE3YyJbTaTH
BCIX NEPIOJIIB YIPOJIOBXK POKY.

Sxio icHye ce30HHE OmajieHHs 0Yy-
JBIII, TO PiK Mae OyTH MOMIICHO IOHAM-
MEHIIIE Ha JIBa TEpIOJM PO3PAXYHKY -
ONAJIFOBAJIBHUI Ta HEOTA-TIOBAJIbHUM.

4.3 Po6o4i ymoBH

Meroau po3paxyHKy, IO HaJaHl y
cepii cranmaptiB PrEN 15316, y cBoiii
OCHOBI BIJHOCSITHCS 10 BU3HAUEHHS:

- po6oYMX YMOB (HAIPUKIIA]I, IOTUT
Ha €HEprito, TemrepaTypa BOAM, BCTAHOB-
JICHHS TEMIIePaTypy IPUMIIIICHHS );

- eHeproeeKTUBHOCTI (Hampu-
KJIaJl, PETYJISIpHI TEIUIOBTPATH CHCTEMH,
BIJIHOBJIFOBAH1 BTpaTH) JJIs 3aJlaHUX PO-
004YuX YMOB.
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energy (e.g.

-auixiliary
47 WW,gen,aux )’

system, sub-system.aix ,
- recoverable system thermal loss
Qsystem, sub-system.is,rbl (e 0, QH,gen,:‘n,rbf) .

The calculations may be based on
tabulated values or more detailed me-
thods.

4.2 Calculation period

The objective of the calculation is to
contribute to the evaluation of the annual
energy use of the space heating and do-
mestic hot water system

System thermal losses should be
calculated separately for each calculation
period. The average values shall be con-
sistent with the selected time intervals.
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.

4.3 Operating conditions

The calculation methods in the set
of prEN 15316 standards basically con-
cern the determination of:

- operating conditions (e.g. heat
demand, water temperatures, generator
room temperatures);

- energy performance (e.g. system
thermal losses, recoverable losses) for
given operating conditions.
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KommiekcHICTh (hakTUYHOTO 3aCTo-
CyBaHHS TOBUHHA BPaxoOBYBaTUCh Ipoe-
KTYBaJbHUKOM CHUCTEMHU IUIIXOM IiJ100-
py Ta ajanTaiii METOAIB PO3PaXYHKY.
Jlesiki BKa3iBKHU HajgaH1 y nojatky C.

Pizni wactunm crangaptie preN
15316 micTaTh pizHI MeTOU a00 BKa31BKU
JUIS BU3HAYCHHS poOoumx ymoB. Jlomyc-
KA€ThCS, HATIPUKJIIA, IS TOCSITHEHHS €]1-
HOCTI PO3paxyHKIB BUOMpaTu oauH abo
JIEKiJTbKa METOJIIB JIJIsl BU3HAYCHHS PO0OO-
yux ymoB. Lleii miaxig Moxke Takox OyTH
3aCTOCOBAHHMMA JUISI BH3HAYCHHS YaCTKU
TEIUIOTH BiJ PI3HUX TEIJIOTEHEPaTOpIB y
OaraToreHepaTOpHUX YCTAaHOBKAX.

OOpanuii(i) wmeton(u), BIAMOBITHI
BX1J{H1 TTapaMeTpH Ta BKa31BKH I110]10 3B'S-
3Ky MDK ITUMU METOJaMH 3 BU3HAYEHHSIM
eHeproe()eKTUBHOCTI IMOBUHHI OyTH OIH-
caHl B HalllOHAJIBLHOMY JI0JIaTKY.

4.4 Iloxka3HuKHU eHeproeeKTHB-
HOCTi CHCTeM OTAJIEHHSI Ta rapsiuoro
BOJOIOCTAYaHHA 200 iX PyHKIiOHA-
JIbHUX CKJIAI0BHX

EneproedextuHicts i (pyHKITIOHA-
JIbHOI CKJIaJIOBOI CUCTEMH BU3HAYAKOTh, SIK:

_ Qiout +1j "Eatjout

The complexity of the actual applica-
tion has to be taken into account by the sys-
tem designer, through selection and adapta-
tion of calculation methods. Some indica-
tions are given in informative Annex C.

The different parts of prEN 15316
contain different methods or indications
for determination of the operating condi-
tions. It is allowed, e.g. for achieving un-
iformity of calculations, to select one or
more methods to determine the operating
conditions. This approach may also be
applied to obtain data on the heat contri-
bution of different heat generators in
multi-generator installations.

The selected method(s), the relevant
input parameters and how to link these
methods to determination of the energy
performance, have to be described in a
national annex.

4.4 Energy performance
indicators of space heating and
domestic hot water systems or
subsystems

The energy efficiency i of a sub-
system is defined as:

l. - r
fy Qi +17 W aux

he:

fiyz— KoedilieHT (2060 NoKasHWK) NepETROPEHHR
eHeprii j, y, 2. Liell noka3nvK cnig BuaHavaty Ha
HauioHanbHoMy piBHi. IHcopmalia HapaHa vy
crangapti prEN 15603;

Eet j out — BUXIA €neKkTpoeHeprii 3 hyHKUIOHANbHOT
CKIAA0BOT CHCTEMN |

Q; out — BMXiA TENNOTW 3 yHKUOHANBHOT Cxna-
AOBOT CUCTEMM /,

Q;in — NiABEAEHA TENNOTa A0 (PYHKUIOHAMNbHOT
CKNAAOBOI CUCTEMM i,

W, aux — AOAATKOBA eHepria ANS PyHKUIOHANBHOT
CKNAR0BOT CUCTEMM |,

Hpumitka 1. TTapamerp Q 3amiHro-
10Tb Ha E, gKImo miaBeneHa He TEIUIOBa
eHeprisi (HarmpuKiIajl, MiIBEeAEHHS 10 Ter-
JIoTeHepaTopa).
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(1

where:

f; v,z 18 the energy conversion factor {or coeffi-
ciemt) J, v, 2. This factor shall be given at a national
basis. Information is given in prEN 15603;

Eq1 i o — €lectricity output of sub-system #,
Q; o, — heat output of sub-system f;

Q; in — heat input of sub-system /;

W,

 aux — aUXilary energy of sub-system /.

Note 1: Q is replaced by € if the in-
put is not heat (e.g. generator input).



Ipumirka 2. EdextuBHicTh - 1€
HaWOIbIT aOCTparoBaHe MOHATTS IS
1HIUKAIll TPOJYKTUBHOCTI 1HXKEHEPHOI
cucteMu. E(ekTUBHICTD Cllyrye MpakTH-
YHUM Ta MPSIMHUM TOPIBHSIHHSAM MPOIYK-
TUBHOCTI CHUCTEM ab0 MiJACUCTEM pPi3HHUX
BU/IIB Ta/a00 Pi3HUX PO3MIpIB.

®opwmyna (1) - e 3aranpHe piBHSIH-
Hsa. He Bci mapameTrpu y HbOMY MOXKYThb
OyTH 3acCTOCOBaHI JJs1 KOXKHOTO THITY
(YHKITIOHATBHOI ~ CKJIAQJOBOi CHUCTEMH.
Koedoimientn nepeTBopeHHsT eHEprii Mo-
KyTb OyTH OJTHUMH 1 TAMU CAMUMU Y YH-
CEJIbHUKY Ta 3HAMEHHUKY.

EdexTuBHICT MOXHA PO3paxyBaTH
JUTST KOXKHOI (DYHKIIIOHAJIBHOT CKJIaJOBO1
CUCTEMHU OKpeMO (Harpukiaj, eQeKTHuB-
HICTh TEIUIOPO3NOICHHS, €(heKTUBHICTD
TEIUIOBiA1a4l, €PEeKTUBHICTh T'€HEpyBaH-
Hs1 TeruioTu). [loBHa e(peKTUBHICTH CHC-
TEeMH B IIJIOMy Mae OyTH po3paxoBaHa
MICIs MIJCYMOBYBAHHS PETYJISPHUX Tel-
JIOBTPAT CHUCTEMH Ta €HEPronocTavyaHHs
BCIX 1i (DYHKILI1OHAJBHUX CKJIaI0BUX.

[HIIOIO OLIIHKOIO eHeproeeKTUB-
HOCTI cucTeMu a0o 1i (yHKLIOHATbHUX
CKJIaJIOBHX € KOC(IIIEHT BUTpaT - e. Wo-
ro BHpa3 € 3BOPOTHOIO BEIMUYUHONO ede-
KTUBHOCTI.

5 EHEPTETUYHUM
PO3PAXYHOK CUCTEMH
OIMAJIEHHS TA TAPSIYOT' O
BOJOINOCTAYAHHSA

5.1 3araabHi noJ10KeHHS

Hampsim po3paxyHKy 3A1HCHIOIOTh
BiJI €HEPronoTpedu 10 Jxepena (Hampu-
KJIaJl, BiJl €HepromnoTrpedu Oy/iBii 10 Ie-
pBUHHOI eHeprii). HampsiMm po3paxyHKy
NPOTUJICKHUN MOTOKY €Heprii B CUCTEMI.
Po3paxyHOK CTpYKTYpYy€ThCS BiJIIOBIIHO
JI0 KOMITOHEHTIB CHUCTEMH Terio3adesne-
YeHHs (TeIUIoBigava, TETUIOPO3MOIIICH-
HsI, aKyMYJIFOBaHHSI TEIJIOTH, TEHEPYBaH-
HSI TETUIOTH).
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Note 2: Efficiency is the most di-
mensionless term used to indicate effec-
tiveness of a technical building system.
Efficiencies serve a practical and
straightforward comparison of effective-
ness of systems or sub-systems of differ-
ent types and/or different sizes.

Equation (1) is a very general equa-
tion. Not all parameters apply for every
type of sub-system. The energy conver-
sion factors can be the same in the nume-
rator and enumerator.

The efficiencies can be calculated
per sub-system (e.g. distribution efficien-
cy, emission efficiency, generation effi-
ciency). The global efficiency of the en-
tire system should be calculated after
summing up the system thermal losses
and the energy supplies for all relevant
sub-systems.

Another way of expressing the
energy performance of a system or sub-
system is the expenditure factor, e. This
expression is the reciprocal value of the
efficiency.

5 ENERGY CALCULATION
FOR A SPACE HEATING AND
DOMESTIC HOT WATER SYSTEM

5.1 General

The calculation direction is from the
energy needs to the source (e.g. from the
building energy needs to the primary
energy). The calculation direction is the
opposite of the energy flow in the system.
The calculation is structured according to
the components of the heating system
(emission, distribution, storage, genera-
tion).
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g kokHO1 (YyHKIIIOHABHOI CKJIa-
JI0BOT CHCTEMH | BU3HAYAIOTh HEOOXIIHY
Ha BBOJII TEIUJIOTY JOJABAHHIM PO3paxo-
BaHUX PETYJSAPHUX TEIUIOBTpAT B HIU
Qujis Ta TEIIOTH HA BUXO/I 3 HE.

JlomaTKOBY €HEPriro Wriewx Bu3Ha-
94al0Th OKPEMO (SKIIO Taka €) 1 JOJal0Th
il 1o eHeproBTpaT (YHKIIOHATBHOI
CKJIAZIOBOI CUCTEMH.

Posmozin 3a1iCHIOIOTh MiXK:

- YACTHUHOIO PETyJSPHUX TEIIOBT-
par, skl yTHIII3yIOTh JJIs OTajieHHs;

- YaCTUHOIO PETYJSPHUX YTHIII30-
BaHUX TEIUIOBTpAT OE3MOCEPEIHBO Y
(yHKLIOHATIBHIN CKIIAJIOBIA CHCTEMI, SIKI
MOTIM BIJHIMAIOTh BiJl PETYJSIPHUX TeEI-
JIOBTpAT I11€1 (PYHKIIOHAIBHOI CKIaJ0BO1.

BiaHOBIIOBaH1 peEryJsipHl TEIJIOBT-
paTH ISl ONAJICHHS € BX1JIHUM TMapaMmeT-
pom mist EN 1SO 13790 Ta prEN 15603,
3a SIKUMH PO3pPaxoBYIOTh YTUIII30BaH1 pe-
TYJSIpHI  TEIUIOBTPATH I OMAJCHHS.
VY Tuniz0BaHi peryyisipHi TEIUIOBTPATH Bi-
JTHIMAIOTh BIJ EHEPreTUYHOI TOTpeOH
(mimicHu miaxim) abo BiJ €eHEeProCIoXKH-
BaHHS (CIIPOILEHUHN TIX1]T).

PerynsapHi yTuii30BaH1 TENJIOBTpA-
TH Y QYHKIIOHAJIbHIN CKIIaJOBIH, gKa 3a-
Oesnedye TEMIOYTU-TI3AIII0, MI1ABUIILY-
I0Tb MPOAYKTUBHICTh (YHKIIOHATBHOL
CKJIaZIoBOi cucteMu B uigomy. Hampu-
KJIaJl, YTUJII30BaH1 TEIUJIOBTPATH 3 AUMO-
XOJly JJisi TIOMIEPEIHbOTO MiIrPIBY MPO-
JyKTaMU 3TOPSIHHS TOBITPSI JUISI TOPIHHS;
OXOJIO/DKYBaHI  IUPKYJSIINAHI  HACcCOCH
BOJIOIO, SIKa € TEIUIOHOCIEM.

Ipumitka 1. Jlomatroxk A Hamae
npukiIag  (QYHKIIOHAIBHOI  CKIIAOBO,
sKa 3a0e3rnedye TEeIIoBiAaadYy CHUCTEMHU
OTIaJICHHS.

Hpumitka 2. Tabouis po3paxyHKy
y nomatky B Hamae mpukiman ans cucte-
MU OMNAaJCHHS Ta EJIIEKTPUYHOI CHUCTEMHU
I'BIL. V Tabnuiii KOMOIHYIOTBCSI PE3YIib-
TaTH PO3PAXYHKIB JIJIsl KOKHOI (PyHKITI0-

4

For each sub-system i, its system
thermal loss, @xiss | is calculated and
added to its heat output, to determine its
required heat input.

The auxiliary energyWHiauis calcu-
lated separately (if there is one) and con-
tributes to the energy losses of the sub-
system.

A distinction is made between

- parts of the system thermal losses
which are recoverable for space heating;

- parts of the system thermal losses
which are recovered directly in the sub-
system and which are therefore sub-
tracted from the system thermal losses of
the subsystem.

The recoverable system thermal
losses for space heating are input values
for EN ISO 13790 and prEN 15603, in
which the recovered system thermal loss
for space heating shall be calculated. The
recovered system thermal loss is sub-
tracted either from the energy needs (ho-
listic approach) or from the energy use
(simplified approach).

The system thermal losses recov-
ered in the sub-system (heat recovery)
improves the performance of the subsys-
tem, e.g. recovered stack losses for pre-
heating the combustion air, water cooled
circulation pumps where the cooling wa-
ter is the distribution medium.

Note 1. Annex A provides an ex-
ample for the heat emission sub-system
for space heating.

Note 2: The calculation sheet in An-
nex B provides an example for a space
heating system with an electrical domestic
hot water system. This sheet combines the
results of the calculation for each sub-sys-



HaJILHOI CKJIaJI0BOI HE3aJIEKHO Bl METO-
1y PO3paxyHKy, SIKHH BHUKOPHUCTAHO (Ha-
MPUKJIAJ, JETaTbLHOTO, CIPOIICHOTO) IS
BU3HAUEHHS PETYJSIPHUX  TEIUIOBTPAT
KOKHO1 (DYHKITIOHAJIBHOI CKJIa/I0BOI.

5.2 EHeproBTpaTu CMHCTEMH OIa-
JIEHHA

PerynmsapHi TemmoBTpaT CHCTEMHU
omasneHHs 0e3 TersioreHepaTopiB y Oymi-
i @ingens pO3paxoByOTh 3a Gopmy-
JIOKO:

JCTY b EN 15316-1:2011

tem, regardless of the calculation method
used (e.g. detailed, simplified), to deter-
mine the system thermal losses of each
sub-system.

5.2 Energy losses from the space
heating system

The system thermal losses of the
space heating system without building
generation devices, @Hngenis | shall be cal-
culated as follows:

QH,ngen,!s = QH,em, st QH,dr’s, s (2)

ae:
Quemts — TEANOBTPATU BYHKUIOHANLHOT CKNa-
noBoi cucTemu, aka sabesneuye Tennoeiggavy,
aripHo 3 EN 15316-2-1;

Qy dis,is — PETYARPHI TENNOBTPATH YHKLIOHANE-
HOY CKNaRoBOl CUCTEMU, AKa 3adeaneyye Tenno-
po3noAineHHs, arigHo 3 EN 15316-2-3.
PerynsipHi TENNOBTpaTH, SKi YTUNI3yOTh, CNCTE-
Mu onaneHHA Bea Tennoredeparopis y Gyaisni
Qpi.ngenis, ot POIPAXOBYIOTE 32 hOPMYIIOI0:

where:

Quemis are the system thermal losses of the
heat emission sub-system, according to
EN 15316-2-1;

Qu aisis are the system thermal losses of the
heat distribution sub-system, according to
EN 15316-2-3.

The recoverable system thermal losses of the
space heating system without building genera-
tion devices, Q pgen 15,0 + Shall be calculated as
follows;

Qui.ngen.isol = Qriem,isbr + Qe ahis s, »

Ahe:

Quom,ismi — PETYRApHi Tennostpatn, Ak yTu-
nisyloTh, YHKUIOHANBHOT CKNAR0ROT CUCTEMY,
wo 3abesnevye Tennosiggaqy, 3rigHo 3
EN 15316-2-1;

Qp gis,is,mi = PETYNSIPHI TeNnoeTpaTH, Ak yTu-
NizyTe, GOYHKUIOHaNBHOT CKNAA0BOT CHCTEMM,
o 2abeanedvye TENNOpO3NOAINESHHA, 3rigHO 3
EN 15316-2-3. '

Noaatkosy eHeprilo AnA cucTemMu onaneHHs 6e3
Tennorexepartopie y Gyaieni WH,ngen_ aux PO3PE-
XOBYIOTb 32 (POPMYNOIO:

)

where;

Qy omis,mi @€ the recoverable system thermal
losses of the heat emission sub-system, accord-
ing to EN 15316-2-1; '

Qy gis1s.pt @re the recoverable system thermal
losses of the distribution sub-system, according
to EN 15316-2-3.

The auxiliary energy of the space heating system
without building generation devices, Wy ngen aux »
shall be calculated as follows:

WH,ngen.aux = WH.em,aux + WH,dfs,aux ' (4)

ae:
Wi emaux — A0BATKOBA eHepris Ans dyHKuio-
HanbHO! CKNAOOBOT cUCTeMM, AKa 3abeaneuye
Tennosignavy, 3rigio 3 EN 15316-2-1;

Wiy dis aux — AOBATKOBA eHepria Ans dyHKuio-
HaneHO! CKNaZoBol cucTemu, Aka sabesnedye
TENNOPO3NOAineHHs, 3rigHo 3 EN 15316-2-3.

where:

Wiemaux 18 the auxiliary energy of the heat
emission sub-system, according to
EN 15316-2-1;

Wi dis.aux 1S the auxiliary energy of the heat dis-
tridution sub-system, according to EN 15316-2-3.
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5.3 EHeproBrparu cucTeMH raps-
40ro BOAONOCTAYAHHSA

PerynsapHi TerioBTpaTé CHCTEMH
I'BII 6e3 remepatopis y Oysmisai @wnagenis
PO3paxoBYIOTh 3a (POPMYJIOIO:

5.3 Energy losses from the
domestic hot water system

The system thermal losses of the
domestic hot water system without build-
Ing generation devices, Qw.ngenis | shall be
calculated as follows:

Qw,ngsn,!s = Quemis ¥ Quudis s (5)

e

gvtf,em,Is — perynapsi TennosTpam 4epes He-
AeanbHICTE PYHKUIOHANBHOT CKNAg0BOT CUCTEMY,
sika 3abeanevye Tennoeigaady (Tobto, BOGOPO3-
BipHoT apmaTypu), HanpukNag, 3aTpUMKa nNogavi
BOAM 3 D2KAHOI TEMMNEPATYPOI.

Qu gis 1s — PETYNAPHI TENNOBTPaTU (yHKUiOHanNL-
HOT cknagoBoi cuctemu BN, ska 3abesneuye
BOAOPO2ANCAINEeHHS, 3rigHo 2 prEN 15316-3-2.

Ipumitka. @yHKLIOHATBHA CKJIA-
JI0Ba CHCTEMH, siKa 3a0e3nedye aKymy-
JIIOBAHHSI TEIUIOTH, MOXE OyTH BKIIIOYE-
Ha 70 (PYHKIIOHAJIBHOI CKIJIaJI0BOI CHC-
TEMH, SIKOIO € T€HEPYBaHHS TEIUIOTH, a00
OyTH JeTajdbHO PO3MVISIHYTOIO caMme SK
¢dyHKIIOHATBHA CKJIAJ0Ba, sika 3abesre-
gye aKkyMmyJitoBaHHA. Y 4-1if 4acTUHI CTa-
Haapty cepii PrEN 15316 ¢ynkiionans-
Ha CKJIaJIOBa CHUCTEMHM, sika 3a0e3reuye
aKyMyJIIOBaHHA TEIUIOTH, Ta Oakwu-
HaKOMWYyBadl BpaxoBaHI y (PYHKIIOHA-
JIbHIN CKJIQJOBI CHUCTEMH, KA 3a0e3Iie-
yy€ T€HEPYBAHHS TETUIOTH.

PerynsapHi TennoBTpaTH, sIKI yTHIII-
3ytoTh, cuctemu ['BII 6Ge3 renepatopis
TeIIOTH y Oyisai Wingenisbi cirix pospa-
XOBYBAaTH TaK:
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where:

Quem,is are the system thermal losses due to a
non-ideal emission system (i.e. tap), e.g. delay
before the outlet temperature reaches the desired
temperature

Qu gis 15 are the system thermal losses of the do-
mestic hot water distridution sub-system, accord-
ing to prEN 15316-3-2.

Note: The storage sub-system can
be included in the generation sub-system
or detailed as the storage sub-system. In
the prEN 15316-4 standards, the storage
sub-system and buffer tanks are taken in-
to account in the generation sub-system.

The recoverable system thermal
losses of the domestic hot water without
building generation devices, @wngensmi,
shall be calculated as follows:
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Quingen isi = Qwem st ¥ Qi dis is, 1 » (6)
ae: where:
Qwom ts, b PEryNApHi  TennoeTparn, sKi Quw em,isoi are the recoverable system thermal

YTUNI3YI0Th, (OYHKLIOHANBHOT CKNAaoBoi cUCTEMU
['BI1, wo sabesneqye Tennosiggaqy;

Q. dis fs, o1 — PETYNAPHI TENNOBTPATH, AKi yTvni-
3y10Tb, (bYHKLiOHaNLHOT cknagoeoi cuctemu [BI,
wo 3abesnevye BOAOPO3NOAINEHHA, 3rigHO 3
preN 15316-3-2.

HdopatkoBy eHeprio aAns cucremu Bl 6ea
reHepaTopis TennoTu y 6yaisni Wiy qoen aux CNiA
po3paxoByEaTH Tak:

losses of the domestic hot water emission
sub-system;

Qu dis 15,0 are the recoverable system thermal
losses of the domestic hot water distribution
sub-system ; according to prEN 15318-3-2.

The auxiliary energy of the domestic hot water
system without building generation devices,
Wi ngen, aux » Shall be calculated as foliows:

WW,ngen,aux = Ww,em,aux * WW,dr’.s,aux 1 (7)

ae:
Wi om aux — AOLATKOBA eHEPrin 4na dyHKUio-
HansHO! cknagoeoi cuctemu Bl ska 3abea-
nevye Tennosianadqy;

Wiy dis.aux — BOAATKOBA eHepriss Ans dyHKiio-
HanbHOT cknagoao’ cuctemu [Bl, aka sabesne-
Jye BOAOPO2NOAINeHHA, ariguo 3 prEN 15316-3-2.

5.4 CupoueHuii Ta 1eTajJbHUil
METOAH PO3PAXYHKY PeryJJsipHux eHe-

proerpar
JIist koxHOT (hYHKIIIOHATBHOT CKJIa-
JIOBOi  CHUCTEMHU ICHYIOTh  CIIPOIIIEHI

Ta/ab0 AeTanbHI METOAN PO3PAXYHKY pe-
TYJISIPHUX €HEpProBTpaT (BIAMOBITHO 0
Cy4aCHOTO TE€XHIYHOT'O JIOCBIJly Ta HasiB-
HUX CTaHJapTiB), SKI MOXYTh OyTH 3a-
CTOCOBaHI 13 33J1aHOI0 TOYHICTIO.

PiBeHp po3paxyHKy Moxe OyTH
KJIacu(IKOBAHO BIJIMOBIAHO [0 HUXKYe-
HaBEJICHOTO.

PiBenb A. Btparu abo edektus-
HICTb MPEACTABISIIOTh Y TAONHII 7S He-
JETaN30BaHOTO 3a (DYHKIIIOHAJIBHICTIO
onaneHHs Ta/a6o I'BII. Bubip Biamosin-
HOTO TMapaMeTpa 3AIMCHIOITH 3TiTHO 3
THUTIOJIOTIEIO (OTMCOM) YCi€l CUCTEMH.

PiBenb B. Btparu, nogatkoBy eHe-
prito abo ePeKTUBHICTh MPEICTABISIOThH
y BUTJISIA TAOMUYHUX 3HAYCHB JJIST KOXK-
HOT (DYHKITIOHATBLHOT CKIIAJJ0BOi CHCTEMH.
Bubip BiAMOBIAHOTO TOKa3HUKA 3]I1iC-
HIOIOTh 3TiAHO 3 THUIIOJOTIEK0 (OMHUCOM)
(YHKI10HATBHOI CKJIa/10BOi CUCTEMHU.

where:

Wiv em aux 18 the auxiliary energy of the domestic
hot water emission sub-system;

Wi, dis,sux 18 the auxiliary energy of the domestic
hot water distribution sub-system; according to
preN 15316-3-2.

5.4 Simplified and detailed
methods for calculation of the system
energy losses

For each sub-system, simplified
and/or detailed calculation methods for
determination of system energy losses
may be available (according to the cur-
rent technical knowledge and standards
available) and may be applied according
to the accuracy required.

The level of details can be classified
according to the following:

Level A Losses or efficiencies are
given in a table for the entire space heat-
ing and/or domestic hot water system.
Selection of the appropriate value is
made according to the typology (descrip-
tion) of the entire system.

Level B For each sub-system,
losses, auxiliary energy or efficiencies
are given as tabulated values. Selection
of the appropriate value is made accord-
ing to the typology (description) of the
sub-system.
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PiBen» C. J[ns xoxHOi (pyHKITIOHA-
JIbHOI CKJIAJI0OBOI CUCTEMU PO3PAXOBYIOTH
BTPATH, JI0JIAaTKOBY €HEPrito abo epeKTuB-
HiCTh. PO3paxyHOK 3/11iCHIOIOTH HA OCHOBI
PO3MIpPIB CUCTEMH, PEXUMY pOOOTH, HaBa-
HTaXEHb Ta OyAb-IKUX IHINX JAHUX, SIKi
NpUMaroTh MOCTIMHUMH (ab0 ocepeHe-
HUMH) YIIPOJIOBXK PO3PAXyHKOBOIO MEpPio-
ny. Po3paxyHok moxke OGa3yBarucst Ha ¢i-
3UYHUX (JEeTaTbHOMY abo0 CIIPOLICHOMY)
MeToJIaX a00 KOPEJALIMHUX METOIax.

PiBenb D. Btpatu abo edextus-
HICTh PO3PAaXOBYIOTH IUISXOM JMHAMIU-
HOTO MOJICIIIOBAHHS 3aJIEKHO BiJl 3MIHU
3a 4acoM HEMOCTIMHMX MapamMeTpiB (Ha-
MPUKJIAJ, 30BHINIHLOI TEeMIEpaTypH, Te-
MIIEpaTypyu PO3MOAUICHHS BOJIM, HaBaH-
TaXEHHS TeHepaTopa TEIJIOTH).

Pi3H1 piBHI pO3paxyHKy MOXYTb Oy-
TH 3aCTOCOBAaHI, 32 HEOOX1IHOCTI, JUIs Pi-
3HUX (PYHKI[IOHAJIBHUX CKJIAJJOBUX CHC-
TEMH TEIJ103a0€3MeUeHHS.

ko He MOTpIOHO 1HIIE, JEeTalbHI
METOAM PO3PAXyHKY BIAMOBIAHO A0 PiB-
Hs1 C abo piBusa D 3acTocoByroTh 110 HO-
BUX OYJIBEJIb 31 BXKE CIPOEKTOBAHOIO CH-
cremoro onaneHusd Ta I'BII, a Takox ajis
HoBuX cucteM ['BII, yctaHoBmroBaHHX B
ICHYIOYUX OyIIBIISX.

Bynp-skuii mapamerp Moxke OyTH
BUKOPUCTAaHUM JIsI PO3PaxyHKIB.

OpHak Ba)JIHMBO, 100 PE3yNbTATH
BIJIMOBIJQIM HACTYITHUM BHUXITHUM IIO-
Ka3HUKaM (PYHKIIOHAJIBHUX CKJIaJ0BUX
CUCTEMH, SIKI BU3HAYAIOTh PO3PAXYHKOM:

- MiaBeJeHAa SHEepris;

SHEeprisl Ha BUXO/II;
peryJsipHi TETUIOBTPATH;

- PerYIIPHI TIIIOBTPATY, SIKi Y THITI3YFOTS;

- JIOJIaTKOBA €HEPTif,

1 100 MOKa3HUKU (PYHKLIOHATBHUX CKJIa-
JOBUX CHUCTEMH BIAMNOBIIAIN CTPYKTYPI,
sKa HaBeJleHa B I[bOMY CTaHIApTI, AJIS 3a-
Oe3rneueHHs] HaJIe)KHOTO B3a€MO3B'SI3KY 3
PO3PaxXyHKOM 1HIIMX (PYHKIIOHATHHHUX
CKJIQJIOBUX Ta JTOTPUMAHHS €MHOI CTPYK-
TYpHU PO3PaAXyHKIB.
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Level C For each sub-system,
losses, auxiliary energy or efficiencies
are calculated. Calculation is done on the
basis of dimensions of the system, duties,
loads and any other data, which are as-
sumed constant (or averaged) throughout
the calculation period. The calculation
method may be based on physics (de-
tailed or simplified) or correlation me-
thods.

Level D Losses or efficiencies are
calculated through dynamic simulations,
taking into account the time history of
variable values (e.g. external tempera-
ture, distribution water temperature, ge-
nerator load).

Different levels of details may be
used, as available, for the different sub-
systems of the heating system.

Unless otherwise required, detailed
calculation methods in accordance with
level C or level D are applicable for new
buildings with already designed space
heating and domestic hot water systems,
as well as for new domestic hot water
systems installed in existing buildings.

Any parameter may be used for the
calculations.

However, it is essential that the re-
sults correspond to the defined output
values of the sub-system:

- energy input,

- energy output,

- system thermal losses,

- recoverable system thermal losses,

- auxiliary energy
and that the performance indicators fol-
low the structure described in this Euro-
pean Standard, in order to ensure proper
links to calculations for the following
sub-systems and development of a com-
mon structure.



JTOJATOK A
(TOB1AKOBHIA)

MPUKJIAJL ®YHKIIIOHAJIBHOI
CKJAJOBOI CUCTEMH
OITIAJIEHHSI, SIKA 3ABE3IIEYY€E
TEILIOBLJJIAYY

Tennoty, miaBeAeHy A0 (YyHKINO-
HAJIbHOI CKJIAZIOBOi CHCTEMHU OIaJiCHHS,
sKa 3a0e3neyye TeIIoBiAady, BU3HAYA-
I0Th 3 YpaxyBaHHSM JIOJIaTKOBHUX BTpaT
yepe3 OropoKyBalbHI KOHCTPYKIi Oy-
JIBJI1 32 YMOBHU:

- HEOJHOPIAHOTO  PO3MOJALIECHHS
BHYTPIIIHBOI TEMIEPATypu B KOKHIN Te-
TUTOBIM 30H1 (HANPUKIIAA, pO3TAlTyBaHHS
OMAJIIOBAJIbHUX MPUIIAIIB y3/10BXK 30BHI-
IIHKOI CTIHU/BIKHA);

- HarpiBaJIbHUX €JIEMEHTIB, Kl
BOy/I0BaH1 y 30BHIIIHI Oy/1BEJIbHI KOHC-
TPYKIIII;

- 3aCTOCOBYBAaHOIO THUIy pETYJIIO-
BaHHs (HaIlPUKJIAJ, MICLIEBE, ICHTPAJIbHE,
PETYIIIOBAHHS 13 3BOPOTHUM 3B'SI3KOM).

BB 1mux QakTtopiB Ha €HEpro-
CTIO’KUBAHHS 3aJICKUTH BI:

- THUMY OMNAaJIOBaJbHUX TMPUJIA/IiB
(HampukIan, paniatop, KOHBEKTOp, Mij-
JIOTOBI/HACTIHHI/CTENHOB1  OMATIOBAIBHI
naHen);

- oOjaZHaHHSA Ta THUIIy peEryio-
BaHHA TEMIIEpaTypyu MPUMILICHHS/30HU
(manpuknan, tepmoperyistopa, P-, Pl-,
PID-peryntoBanHs) Ta iX 34aTHOCTI 3Me-
HITYBaTH KOJHMBAHHS TEMIIEpaTypu Ta
BIIXUJICHHS,

- po3MileHHs BOYJOBaHUX Harpi-
BaJIbHHUX €JIEMEHTIB y 30BHIIIHIX CTIHAX.

BiamoBinHo 10 3arambHOT CTPYKTY-
pPU PO3PaxyHKY PEryJSIpPHUX TEIJIOBTpPAT
(GyHKI[IOHATBHOT  CKJIQJIOBOI  CHUCTEMH,
sgKa 3a0e3nedye TeIIoBiayy, CJiJ BHU-
3HAYUTH:

JCTY b EN 15316-1:2011

ANNEX A
(informative)

SAMPLE OF A HEAT EMISSION
SUB-SYSTEM FOR SPACE
HEATING

The heat input of the heat emission
sub-system takes into account the extra
losses through the building envelope due
to the following factors:

- non-uniform internal temperature
distribution in each thermal zone (e.g.
stratification, heat emitters along outside
wall/window)

- heat emitters embedded in the
building structure towards the outside;

- control strategy (e.g. local, cen-
tral, setback).

The influence of these effects on the
energy use depends on:

- type of heat emitters (e.g. radia-
tor, convector, floor/wall/ceiling sys-
tems);

- type of room/zone thermal con-
trol strategy and equipment (e.g. ther-
mostatic valve, P, Pl, PID control) and
their capability to reduce the temperature
variations and drift;

- emplacement of embedded heat
emitters in the outside walls.

In accordance with the general
structure of calculation of system energy
losses, the performance of the heat emis-
sion sub-system should be given by:
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- THUI TEIUIOBIAAABaIbHOI CKJIAJ0-
BOI CUCTEMHU;

- TUIl PETYIIOBAIBHOI CKJIAJI0BOI
CUCTEMU (BKIIIOYAIOYH ONTUMI3ATODP);

- XapaKTEPUCTHKU BOYTOBAaHUX Ha-
IpiBaJbHUX €JIEMEHTIB.

Ha ocHOBI uX BXIJHUX JaHUX BUXI-
JH1 JaHl MCI Po3paxyHKy (yHKIIOHA-
JHHOI CKJIAJI0BOI CHUCTEMH, siKa 3a0e3rie-
Yye TEIUIOB1A1auy, TOBUHHI BKJIFOYATH:

- pEeTyJsIpHI TEIUIOBTpaTH (PyHKIIIO-
HaJBHOI CKJIQJI0BOI CHUCTEMH, sika 3a0e3-
neuye TeroBimaay QHemis

- CIOXKMBaHHS JOJATKOBOI €HEprii
(GYHKIIIOHAIBHOIO CKJIQJIOBOI0 CHUCTEMH,
siKa 3a0e3Ieuye TeruIoBiaaaqy, WH-em,aux;

- peryJisipHi TEIJIOBTPATH, Kl yTH-
J13y10Th, (DYHKI[IOHATBHOI CKJIaJIOBOI CHU-
cTeMHu, MO 3a0e3nedye TEIIOBIAAYY,
Qu om,ts, bt

Po3paxyHku MOXyTh OazyBaThcs Ha
3HAYEHHSX 3 TaOJauIb a00 OUIbII JAeTalb-
HHUX METOJaX, ajie »KOIHI 1HII BXIJHI Ja-
Hi HE € 00OB'SI3KOBUMU.
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- type of heat emission system;

- type of control system (including
optimizer);

- characteristics of embedded heat
emitters.

Based on these input data, the out-
put data from calculation of the heat
emission sub-system should comprise:

- system thermal loss of the heat
emission sub-system Quem.s;

- auxiliary energy consumption of
the heat emission sub-system Wrem,eu;

- recoverable system thermal losses
of the heat emission sub-system QH.em.smi

The calculations may be based on
tabulated values or more detailed me-
thods, but no other input data should be
required.
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JOJATOK B ANNEX B
(ToBiAKOBHIN) (informative)
INPUKJIA POSPAXYHKY SAMPLE CALCULATION OF A
CUCTEMMU OITAJIEHHA 3 SPACE HEATING SYSTEM WITH
EJJEKTPUYHOIO CUCTEMOIO ELECTRICAL DOMESTIC HOT
I'APAY01'0O BOOOINIOCTAYAHHA WATER SYSTEM
Taoauns B.1
Table B.1
OaMHULUA OMNANEHHA FAPAYE BOOONOCTAHAHHA
BUMIPY SPACE HEATING DOMESTIC HOT WATER
UNIT A B C D E F
MOTPEBU EHeprono- Exeprono-
NEEDS Tpeba gnAa Tpeba anA
ONaneHHA rBn
Energy Energy
need for need for
. space domestic
heating hot water
Qu Qw
L1 kBT . roa/ 100 20
nepiog
kWh/period
PerynsapHi eTpati perynapHIi [A0AaTKOBa | perynapHi | perynaphi |1o4aTkeea| perynsapHi
System losses Tenno- exepria Tenno- Tenno- | eHepria Tenno-
BTpaTh | auxiliary [BTpaTw, sKi| sTpawm | auxiliary |sTpatw, sk
system energy [yTunizyote| system energy [yrunizyiors
thermal | Wijquy | recover- | thermal | Wiyiau | recover-
loss able sys- loss able sys-
Quiis temther- | Qs tem ther-
mal loss mal loss
QH.iis, bl Quw i ts,mbi
L2 |dyHryioHanbHa kBT - ron/ 10 72 2 0 0 0
CKNApoBa CucTeMu, | nepiog
sxa 3abesneuye kWh/period
Tennosiaaavy
Emission sub-
system
{i=em)
L3 |Bxia ao thyHkuio- kBT -rog/ 110 2 2 20 1] 0
HanNLHOT CKNAA0a0T nepiog
CUCTEMM, AKa kWh/period
sabeanevye
Tennosiggavy
Input emission
(L1+1L2)
L4 |PyHKUiOHANBHA kBT -rop/ 15 4 10 10 2 5
cknagosa cue- nepiog
Temu, Aka 3abes- | kWh/period
neyye Tennopos-
NOAINEHHS
Distribution
sub-system
(i = dis)

31



JCTY b EN 15316-1:2011

safesneuye reqe-
PYBAHHA TENNGTK
Input generation
(L7 +L8)

L5 |Bxig Ao dyHKyio- KBT-rop/ 125 12 30 5
HanbHO! CKNaaoBol nepiog
CUCTEMH, AKa kwh/period
sabeaneyye
Tenno{eoA0)PO3-
NoAanNeHHs
Input distribution
{L3 + L4)
L6 |®ynkuioHanbHa kBT -roq/ 0 10 8
cKnagosa cue- nepiog
Temu, Aka 3abes- | kWh/period
Aeyye akyMymnio-
BaHHSA TEMNOTK
Input storage
(i = sf)
L7 |Bxig Ro dyHxuio- kBT -rog/ 125 12 40 11
HanbHOI ¢KNaoBOT nepioA
cucremy, fika 3a- | kWh/period
Besnedye akymy-
ABAHKA TENNOTH
nput storage
(LS +L6)
L8 |®yHKuioHanLHa ¥BT-ron/ 25 16 0 Q
CKNagoea cuc- nepioa
TeMn, AKa 3abes- | kWh/period
NEYYE reHepy-
BaHHA TEMIOTK
Generation
sub-system
(i = gen)
L9 |Bxia ao dhyHkuio- kBT -ron/ 150 28 40 11
HanbHO! cKnagoeoi nepiog
CUCTEMM, HKa kWh/period

32




NOJATOK C
(TOB1AKOBHIA)

PO3AIJIEHHSA TA/ABO
PO3T'AJIYKEHHSA CUCTEMU
TEIIVIO3ABE3ITIEYEHH

CtpykTypa cucteMu Teruio3abdesrne-
YeHHS MOXe OyTH KOMILJIEKCHOIO, TOOTO
BKJIIOYATH:

- JICKUTbKa BUIIIB ONATIOBATHHUX TPHU-
TIaIiB, MO 0OCTYTOBYIOTh YHCIICHHI 30HH;

- OuIplIe OJHOTO "HaBaHTa)KEHHS",
MIIKJIFOYEHOTO 70 OAHIET (YyHKIIIOHATb-
HOI CKJIaJ0BOI CHCTEMH, sika 3abe3reuye
TeHEPYBaHHSI TETUIOTH (THUIIOBE OTIAJICHHS
ta ['BII, mo o0CciayroByoThcsi OAHIEIO 1
TIE0 K (YHKUIOHATIBHOK CKJIAJ0BOIO,
AKa 3a0e3reuye reHepyBaHH);

- Outblie oOnHIE€T (PYHKIIOHAIBHOI
CKJIaJIOBOI CHCTEMH, sKa 3abe3mnedye re-
HEPYBaHHS TEIUIOTH;

- Outblie onHI€T (PYHKIIOHAIBHOT
CKJIQJIOBOI CHUCTeMH, sKa 3abe3meuye
aKyMYJIIOBaHHS TEIUIOTH;

- PpI3HI BUOU €HEPrii, 0 BUKOPHUC-
TOBYIOTh y OymiBIIi.

BukopuctanHs 3araibHUX CEpeIHIX
MOKA3HHUKIB € HEMPAKTHYHUM (OCKUIbKU
BUMAara€ HaJIe)KHOTO OIlIHIOBAaHHA) Ta
MOKe OyTH HEMOXKJIUBUM a00 MOXKE TIPH-
3BECTH JI0 3HAYHUX MTOMHIIOK.

3aranom, i BUIMAIKH MOXYTh OyTH
BUPILIEHI Ha OCHOBI (P13UYHOI CTPYKTYpHU
CUCTEMHU TeIu103a0e3neYeHHs.

Ilpuxnao 1. 3aranpHa (yHKIIOHA-
JbHA CKJIaZIoBa CUCTEMH, siKa 3a0e3edye
TeTJ10(BOI0)PO3IOIITICHHS, OOCIYrOBYy€
Ounbie onHiel (PYHKITIOHAIBHOI CKIIA0-
BOI, fKI 3a0e3MeuyloTh TEIUIOBIauy.
Enepronorpeba Ta perynsipHi TEIJIOBT-
paTé MOXYTh OyTH PO3paxoBaHl OKPEMO
JUTSE KOKHOT (DYHKITIOHATBHOT CKIIaOBO,
AK1 3a0e3MeuyroTh TEeIIoBiAgauy, a IMo-
TIM MOXXYTb OyTH MiJICYMOBaHI1 JIsl BU3-
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ANNEX C
(informative)

SPLITTING AND/OR BRANCHING
OF THE HEATING SYSTEM

The heating system structure may
be complex, e.g. including:

- more than one type of heat emit-
ter, serving multiple zones;

- more than one "load" connected
to the same generation sub-system (typi-
cally space heating and domestic hot wa-
ter production may be served by the same
generation sub-system);

- more than one generation sub-
system;

- more than one storage sub-
system;

- different types of energy used in
the building.

Use of overall average values may
not be practical (as this requires proper
weighting), may not be available or may
lead to significant errors.

In general, these cases may be
solved by following the physical struc-
ture of the heating system.

EXAMPLE 1 A common distribu-
tion sub-system serving more than one
emission sub-system. Energy needs and
system thermal losses may be calculated
separately for each of the emission sub-
systems, and may subsequently be added
up to provide the heat output of the
common distribution sub-system.
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HA4YCHHSI BUXOAY TEIUIOTH 13 3arajibHOl
(YHKIIOHAILHOI CKJIaIOBOi CHCTEMH, sIKa
3a0e3nedye Tero(BoA0)pO3NOILICHHS.

Ilpuknao 2. 3araibHa (yHKIIOHA-
JpHA CKIIAJOBa, sika 3abe3rneuye TeHepy-
BaHHS TEIUIOTH, pa3oM I (yHKI[IOHA-
JBHOT CKJIaJI0BOT CUCTEMH OTIAJICHHS, sKa
3a0e3mnedye TerIOpO3MOAiIICHHS, Ta IS
(GYHKITIOHATBHOI ~ CKJIAOBOI  CHCTEMU
I'BII, sxa 3abe3nedye BOIOPO3MOIIICH-
Ha. [linBenenHs eneprii Moxxe OyTH po3-
paxoBaHO OKpeMoO s (YyHKI[IOHATIBHOI
CKJIQZIOBOi CHCTEMH OIIaJICHHS, SKa 3a-
Oes3reyye TEIUIOPO3MOJUICHHS, Ta IS
(GYHKIIOHATBHOI ~ CKJIAJIOBOI  CHUCTEMHU
I'BII, sixa 3abe3neuye BOAOPO3NOIIICHHS
(Ta/abo QyHKIIOHATBHUX CKIAAOBHX, SIKI
3a0€3MeuyloTh aKyMYJTIOBaHHS TEIIOTH),
AK1 TTOTIM MOXKYTbh OyTH IT1JICYMOBaH1 JIJIs
BU3HAYEHHS BUXO/Y TEIUIOTH 3 (PYHKIIIO-
HaJIbHOI CKJIQJIOBOI, siIka 3a0e3rneuye re-
HEpYBaHHS TETUIOTH.

llpuxnao 3. 3aranbHa (yHKIIOHA-
JbHA CKJIAJ0Ba CHCTEMH, sKa 3a0e3mnedye
Ter10(BOA0)pO3MO-A1ICHHS, OOCIYroBY-
€ThCA OLIbIIE HIK OJIHIEI0 (YHKIIIOHAb-
HOIO CKJIQJIOBOIO CHCTEM, sIK1 3abe3reuye
reHepyBaHHs Teriotu. [liaBeaeHa enep-
risi 10 (PyHKIIIOHAJIBHOI CKJIAJ0BOi CHC-
TeMH, ska 3abe3rneuye Termiao(BoJI0)po3-
MOJIICHHS, MOXe OyTH po3paxoBaHa Ta
po3ziieHa MiX (PYHKITIOHAIBHUMH CKJIa-
JIOBUMH CHCTEMH, sIKi 3a0€3IeuyroTh Te-
HEpPYBaHHS TEIUIOTU (PO3MOAUT MOXKeE
3MIHIOBATUCS BIIPOJIOBXK 4acy).

Hapenenuit  Bua  "momaynbHOCTI"
3aBXIM MOXE BHKOPHUCTOBYBATHCS 3a
YMOBH JIOTPUMaHHS TPUHITUITY J10/aBaH-
HS BTpar.
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EXAMPLE 2 A common generation
sub-system serving both a space heating
distribution sub-system and a domestic
hot water distribution sub-system. Ener-
gy input may be calculated separately for
the space heating distribution sub-system
and the domestic hot water distribution
sub-system (and/or storage sub-systems),
and may subsequently be added up to
provide the heat output of the common
generation sub-system.

EXAMPLE 3 A common distribu-
tion sub-system served by more than one
generation sub-system. Energy input for
the distribution sub-system may be calcu-
lated and split between the generation
sub-systems (the splitting may change
over time).

This kind of "modularity” is always
possible as long as the principle of addi-
tion of losses is respected.
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TIOJIATOK HA

(TOB1IKOBHUIA )

HEPEJIK HALIIOHAJIbHUX CTAHJAPTIB YKPATHM (ICTY),
IIEHTUYHUX MI)KHAPOJHHUM TA EBPONEVICLKAM CTAHJIAPTAM,
MOCHUJIAHHSI HA SIKI € B EN 15316-1:2007

Taoauusa HA.1 - [Tepenik M>KHApOAHUX Ta €BPOINEUCHKUX CTaHAAPTIB, HA 5K € MO-
cunanusg B EN 15316-1:2007, 1 HamioOHAJIBHUX CTaHAAPTIB Y KpaiHU
(JICTY), mo iM BiAMOBIAAIOTH, CTYITIH iX BiJIITOBITHOCTI

building - Overall energy use
and definition of energy ratings

OyniBesnb. 3arajgbpHe EHEPrOCIOKUBAHHS Ta
BU3HAUYEHHS €HEPTETUYHOIO PEUTUHTY

: [To3naka HaI[IOHATBFHOTO CTAaHAAPTY, kUil | CTymiHb
[To3Haka Mi>KHApOIHOTO a00 €B- | . : : .| :
POIEHCHKOT® CTARAPTY BIIMIOBIa€ MI>KHAPOHOMY a00 €BpOIIEH- Bi/TOBi-
CBbKOMY CTaHAAPTY JTHOCTI
EN 15316-2-1, Heating systems |JICTY b EN 15316-2-1:2011 Cuctremu te- | IDT
in buildings - Method for calcu- |mmo-3a0e3neucHns OymiBenb. MeToauka
lation of system energy require- |po3paxyHKy €HEpPronoTpeOu Ta eHeproe-
ments and system efficiencies - |dbexruBHOCTI cuctemu. Yactuna 2-1. Ten-
Part 2-1: Space heating emission |noBignaua cucremu onanenus (EN 15316-
systems 2-1:2007, ITD)
EN 15316-2-3, Heating systems [ICTY b EN 15316-2-3:2011 Cucremu te- | IDT
in buildings - Method for calcu- |mmo-3a0e3neuenns OymiBenb. MeToauka
lation of system energy require- |po3paxyHKy €HEprornoTpeOHn Ta eHeproe-
ments and system efficiencies - |pekTuBHOCTI cuctemu. Yactuna 2-3. Ten-
Part 2-3: Space heating distribu- |moposnoaiienss B cucremi onanenus (EN
tion systems 15316-2-3:2007, ITD)
EN I1SO 7345:1995, Thermal in- |ICTY ISO 7345:2005 Temnoizonsmis. ®i- | IDT
sulation - Physical quantities and [3uuHi BeTMYrHNA Ta BU3HAYCHHS MTOHSTh
definitions (ISO 7345:1987) (1ISO 7345:1987, ITD)
EN I1SO 13790, Thermal perfor- |ICTY b EN ISO 13790:2011 Eneproede- | IDT
mance of buildings - Calculation |kruBHicTh OyniBeib. Po3paxyHok eHepro-
of building energy use for space |croxuBaHHS HpHU OMAJICHHI Ta 0X0JIO-
heating (1SO 13790:2004) mxenni (EN 1SO 13790:2008, 1TD)
EN 15603 Energy performens of |[ICTY b EN 15603" Eneproedekrusnicts | IDT

3a BIACYTHOCTI BIJIMIOBIJHOTO HalioHanbHOro crannapty Ykpainu (JCTY), ra-
PMOHI30BaHOT0 3 MIKHApOAHUM ab0 €BPONEMCHKUM, a TaKOX 3a BIJICYTHOCTI BIIO-
BIJIHUX TIOJIOKEHb JIepKaBHUX OyIiBENbHUX HOPM YKpaiHM HOPMAaTUBHE MOCHJIAHHS
HAa MDKHapOJHUN a00 €BPOINEWCHKUH CTaHIApPTH BUKOPHUCTOBYIOTH SIK JIOBIJIKOBE.
MixHapoJiHI Ta €BpOMNENChKI cTaHaapTH, nocuianHg Ha siki € B EN 15316-1:2007,
10 HE MAIOTh 1ICHTUYHUX HallOHAIbHUX cTaHAaapTiB Ykpainu (JICTY), MoxHa 3a-
MoBUTH B ['onoBHOMY (hoHI1 HOpMaTuBHUX JoKymeHTIB 1T "YxkpHJIHILI".

Y Ha pornsni

35




JACTVY b EN 15316-1:2011
BIBJIIOI'PADIA

Bibliography

1. prEN 15316-3-1, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 3-1: Domestic hot water
systems, characterisation of needs (tapping requirements) (Cuctemu Terio3abe3re-
YyeHHs Oy/iBenb. MeToauka po3paxyHKy eHEprornoTpeon ta eHeproe)eKTUBHOCTI CH-
cremu. Yactuna 3-2. Cucremu rapsAa40ro BOAOIIOCTa4YaHHA, XapaKTCPUCTUKA HOTp€6I/I
(BuUMOTH).

2. prEN 15316-3-3, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 3-3: Domestic hot water
systems, generation (Cucremu Tero3ade3nedeHHs OyaiBesb. MeToIuka po3paxyHKy
eHepronotTpedu Ta eHeproedextuBHOCTI cucremu. YactuHa 3-3. CHCTeMH Tapsyoro
BOJOIIOCTAa4YaHHA, TCHCPYBAHHA TCHJ’IOTI/I).

3. prEN 15316-4-1, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-1. Space heating genera-
tion systems, combustion systems (boilers) (Cucremu tero3ade3neueHHs OyaiBelb.
Mertoanka po3paxyHKy €Hepromorpedu Ta eHeproeekTUBHOCTI cucTteMu. YacTuHa
4-1. JI>xepena TEIIIONOCTaYaHHs 13 CIIAIFOBAaHHSAM IMajuBa (KOTEIbHI YCTAHOBKH).

4. prEN 15316-4-2, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-2: Space heating genera-
tion systems, heat pump systems (Cuctemu Terio3ade3neueHns OyaiBenb. MeToauka
pPO3paxyHKy eHepronorpedu ta eneproedekTuBHOCTI cuctemu. Yactuna 4-2. J[xepe-
Jla TeTUIONOCTaYaHHsI, TEIIJIOBI HACOCH).

5. prEN 15316-4-3, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-3: Heat generation sys-
tems, thermal solar systems (Cuctemu Teruio3zadesnedeHHs OyaiBeab. MeToauka po-
3paxyHKy €Hepromnorpedbu ta eneproedextuBHOCTI cuctemu. Yactuna 4-3. [xepena
TEIJIONOCTAaYaHHsI, COHSIYHI KOJICKTOPH ).

6. EN 15316-4-4, Heating systems in buildings - Method for calculation of sys-
tem energy requirements and system efficiencies - Part 4-4: Heat generation systems,
building-integrated cogeneration systems (Cucremu Temno3abe3nedeHHss Oy/IiBeb.
Mertoauka po3paxyHKy €HEpPromnorpedn Ta eHeproeeKkTUBHOCTI cucTeMu. YacTuHa
4-4, Jl)epena TEIJIONOCTaYaHHs, CHCTEMH KOTCHEPAIliitHOI eJIeKTPOCHEPrii Ta TeIo-
TH).

7. prEN 15316-4-5, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-5: Space heating genera-
tion systems, the performance and quality of district heating and large volume sys-
tems (Cucremu Tertozade3neyeHHs OyaiBeab. MeToanKa po3paxyHKy €Hepronorpe-
6u Ta eHeproedexTuBHOCTI cucremu. Yactuna 4-5. J[>kepena TenjaonocTayaHHs, BU-
KOHAaHHA Ta SIKiCTb TCIITIOMCPCIK Ta BCIIMKUX CI/ICTCM).

8. prEN 15316-4-6, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-6: Heat generation sys-
tems, photovoltaic systems (Cucremu Teruio3adesneucHns OyaiBeab. MeToanka pos-
paxyHKy eHepronorpebu Ta eHeproedeKkTuBHOCTI cucremu. Yactuna 4-6. [[xepena

36



JCTY b EN 15316-1:2011

TEIUIONOCTayaHHsl, (POTOranbBaHIuHI CUCTEMH).

9. prEN 15316-4-7, Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-7. Space heating genera-
tion systems, biomass combustion systems (Cuctemu Temio3abe3nedeHHs Oy/IiBelb.
MeTonuka po3paxyHKy €HEpromnoTpeOu Ta eHeproeeKTUBHOCTI cucTeMu. YacTrHa
4-7. Jlxepena TeIIONOCTavYaHHsl, YCTAaHOBKU CITAJIFOBaHHS OlomMach).

Hanionannna npumirtka. [lin yac BHeceHHs Ta HaJaHHSA B YKpaiHi YAHHOCTI IhO-
my cranaapty BBeaeHi CEN Tta unnni B €C yci ctannaptu cepii EN 15316.

10. prCEN/TR 15615, Explanation of the general relationship between various
CEN standards and the Energy Performance of Buildings Directive (EPBD) ("Um-
brella document”) (ITosicHeHHS 3arajbHOTO 3B'I3KY MiXK PI3HUMHU CTaHIapTaMu €B-
porneiicbkoro koMmitery 3i cranaaptusanii (CEN) Ta JlupektuBu 3 eHeproeheKTHBHO-
cti oyniens (EEB]D) ("Kommiexkcuuit qokymeHnt").

Hauionanbna npumirka. [1i1 yac BHECEHHs Ta HaJlaHHS B YKpaiHi YUMHHOCTI I[hO-
my ctargapty BeeneHnit CEN Ta yunnanii 8 €C CEN/TR 15615:2008,

11. EN 1SO 9488, Solar energy - Vocabulary (ISO 9488:1999) (Consiuna eHep-
rist. CnoBuuk (1SO9488:1999).

12. 1SO 13600:1997, Technical energy systems - Basic concepts (ImxenepHi
eHepreTuyHi cucteMu. OCHOBHI TOJIOKEHHS).

13. 1SO 13602-1, Technical energy systems - Methods for analysis - Part 1:
General (ImxenepHi eHepreTudHi cuctreMud. Metoau anamizy. YactuHa 2. 3araibHi
MTOJIOXKEHHS).

14. 1SO 13602-2, Technical energy systems - Methods for analysis - Part 2:
Weighting and aggregation of energywares (ImkeHepHi eHepreTHYHI cucTeMu. Me-
Tonu aHanmizy. YactunHa 2. HaBaHTa)keHHS Ta arperailisi eHeprornpoyKTiB).

37



JCTY b EN 15316-1:2011

Kox YKH/I 91.140.10

KurouoBi cioBa: eHepronorpeda, eHeproeeKTHBHICTh, CIIOKUBAaHHS CHEPTii, 10/a-
TKOBa €HEpris, BIAHOBIIOBaHA EHEPris, yTUII30BaHA €HEpPris, MOCTaBJICHA €HEpPTis,
EKCIIOPTOBaHA CHEPTis, PeTyJIApHI CHEPTOBTPATH, TOKA3HUKH €(DEeKTHBHOCTI CUCTEMH,
TEIJIOBTPATH, 1H)KEHEPHI CUCTEMHU OYAiBII, (YHKIIIOHAIBHI CKJIa/J0B1 1H)KEHEPHOI CH-
cTeMH OYiBJi, TEIUIOHAIXOKEHHS, TEIJIOPO3-TIOIJICHHS, BOJOPO3MOIIJICHHS, aKy-
MYJTIOBaHHS TEIJIOTH, T€HEPYBAaHHS TEIUIOTH, PO3PAXyHKOBHI Mepioy

38



