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HALIOHATTbBHUW BCTYN

Llewt ctangapT e ToToxHUM nepeknagom EN 15603:2008 Energy performance of buildings — Over all
energy use and definitions of energy ratings (EHepretuuHa edekrusHicTs Byaisensb — 3arankHe eHeproc-
NOXWBAHHA Ta NPOBEAEHHN EHEPreTUYHOT OLiHKYM).

EN 15603:2008 «Energy performance of buildings — Over all energy use and definitions of energy
ratings» nifirotosneHo TexHiunum komiTeTtom CEN/BT/TE 173 «Energy Performance of Building project
groupy, cekpeTtapiaTtoM sikoro kepye NEN.

Lo HauioHansHoOro cTaHgapTy AOMYYEHO aHIMOMOBHMUI TEKCT.

Ha TepuTopii Ykpainm ax HauioHanbHuii CTaHaapT aie nisa koroxka texkcTy ACTY B EN 15603:2013
«EHepretuyHa edektusHicTs Gyaisens — 3aransHe EHEProCnoXmMBaHHs Ta NPOBELEHHS eHEepreTUYHOI
ouiHkM (EN 15603:2008, IDT)»,BuknageHa YKPaiHCbKOK MOBO1O.

3rigHo 3 [IBH A.1.1-1-93 « OCHOBHI NONOXEHHS» Luen cTaHaapT BigHOCUTLCS Ao KOMIIEKCY Hopma-
TUBHUX [LOKYMEHTIB Y ranysi 6yaisHuuTea B.2.2 «byannkm i cnopyany.

CraHgapT MicTUTb BUMory, AKi BIAMOBIAAIOTH YUHHOMY 3aKOHO4aBCTBRY YKpaiHu.

TexHiYHUA KomiTeT, BignosinanbHWi 3a uen craHzapr, — TK-302 «EHepreTuyHa edhekTusHicTb
Byaisens i cnopyn». ‘

Do cTaHpapTy BHeCeHO Taki peaakuifiHi aMiHm:

— CroBa «Lei €sponeiicbkuit cTasgapT» Ta €U JOKYMEHT» 3aMIHEHO Ha «Leit cranaapTy;

— CTPYKTYPHI eNleMeHTU cTaHaapTy — «ObknaguHkay, «Mepeamosar, «HaujoHanbHuil BCTYI», «3MIiCT»
Ta «bitniorpacbiuni faHi» — ochopmnero 3rifHO 3 BUMOraMu HaLioHaNbHOT CTaHgapTusauil YkpaiHu;

— 3 «[Tepeamosn o EN 15603:2008» y ueil «HauyiowanbHuii BcTyn» BadTe Te, o Be3nocepeiHbO
CTOCYETbCS LIbOTO CTaHAApTY;

— A0 CTPYKTYpHOro enemeHTa «bibniorpadis» aogaqo Taki nepwomkepena: Duffie and Beckmann,
Solar energy thermal processes, John Wiley & spns, 1974; Okoinventare fur Energiesysteme — ETH
Zurich, 1996, siki 3ycTpivatoTbes y Texcti EN 15603:2008 Ta nocunaxHs Ha ski He 3a3HaueHi y 6ibnio-
rpacit;

— HauioHanbHuit JoBigkosuin AOLATOK HABEAEHO K HacTaHOBY ANS KopucTyBauis.

MNepenik HauioHanbHUX cTaHaapTis Ykpaitn (ACTY), ineHTuuHmnx MC, nocunanHs Ha ski € B
EN 15603:2008, HaBeaeHo y goaatky HA.

€Bponeicbki cTaHaapTy:

— EN 410, Glass in building-Determination of luminous and solar characteristics of glazing;

— EN ISO 6946, Building components and building elements — Thermal resistance and thermal
transmittance — Calculation method (ISO 6946:1996);

— ENISO 10077-1, Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 1: General (ISO 10077-1:20086);

— EN I1SO 10077-2, Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 2: Numerical method for frames (1ISO 10077-2:2003);

— ENISO 12412, Thermal performance of windows, doors and shutters. Determination of thermal
transmittance by hot box method. Frames:

— EN 12412-2, Thermal performance of windows, doors and shutters — Determination of thermal
transmittance by hot box method-Part 2: Frames;

~ EN IS0 12567 (all parts). Thermal performance of windows and doors — Determination of thermal
transmittance by hot box method:

— EN 13187, Thermal performance of buildings — Qualitative detection of thermal irregularities in
building envelopes — Infrared method (ISO 6781:1983 modified);

—ENISO 13789, Thermal performance of building — Transmission heat loss coefficient — Calculation
method;

— EN 13829, Thermal performance of buildings. Determination of air permeability of buildings. Fan
pressurization method:
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— EN 15193, Energy performance of building — Energy requirements for lightening;

- EN15232, Energy performance of buildings — Impact of Building Automation, Controls and Building
Management;

~ EN 15316 (all parts,) Heating systems in buildings ~ Method for calculation of system energy
requirements and system efficiencies, nocunanns, Ha siki € y EN 15603:2008, He NpURHATI B YkpaiHi i
YMHHI [OKYMEHTW 3amicTb HUX BiACYTHI. Komii umx QoKyMeHTiB MOXHa oTpuMatu B fonoBHaMy oHAi
HOPMaTUBHUX LOKYMEHTIB.
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NEPEOAMOBA

Lie# cranpapt (EN 15603:2008) nigrotoBneHo
TexHiuHuM komiteTom CEN/BT/TF 173 «Energy
Performance of Building project group», cekpe-
Tapiatom skoro kepye NEN.

Lipomy cranpapty mae 6yTv HaaaHo cTaTyc
HaLiOHANBbHOTO CTAHAAPTY LUMSXOM nybnikaui
IAGHTUYHOrO TEKCTY ab0 yXBaneHHsIM He NisHile
nunua 2008 p., a HauioHanbHi cTaHaapTy, aki cy-
nepevatb NOTo 3MICTy, MaloTb ByTU CKACOBaHi He
nigHilwe nunxs 2008 p.

3BepTaeTbCst yBara Ha AMOBIPHICTb TOrO, WO
AEAKi enemMeHT Liboro craHaapty MOXyTb GyTu
NMPEAMETOM naTteHTHWUX npas. CEN [ta/abo CE-
NELEC] He uHece BignoBigansHocTi 3a iAEHTU-
* ikauito 6yab-sikoro abo BCiX TaKUx naTeHTHUX
npas.

BianosigHo no mixunapoaHmx npaeun CEN/CE-
NELEC 3i craHgapTusaui AepkaBHi opradizavji
HaBEAEHUX Hk4e KpaiH 3060B's3aHi BNposamxy-
BaTV Ueid ctaHpapt: ABcTpis, Beneris, Bonrapis,
Kinp, Pecny6nika Yexis, Oanin, EctoHis, ®iHnsu-
nif, ®pauuis, Himeuunna, I'pewis, YropwjuHa,
Icnawngis, Ipnangis, lTanis, Narsis, Nutea, NMiok-
cembypr, ManbTa, Higepnanaw, Hopseris, Mone-
wa, [Mopryranis, ’PyMYHI'FI, CnosayuyuHa, Crio-
BeHis, IcnaHis, Llseuis, LUiseityapis Ta Benuko6-
puTaHin.

Uel crangapr nigrotosneHo 3a Hakasom CEN
€BponencLKoi0 Komicielo Ta EBPONENCLKOI aco-
Liauieto BinbHOT Toprisni (Hakaa M/343) Ta nigTpu-
MyE& OCHOBHI BMMOM4 HacTaHOBW E€spocotoay
2002/91/EC wono €HepreTMYyHoi e eKTMBHOCTI
Bynisens (EPBD). BiH € yacTuHO0 cepil craH-
AapTiB, CNpPAMOBAHUX Ha EBPONENCHKY rapmo-
Hizalilo MeTogonori PO3paxyHkis eHepreTuyHor
eeKkTuBHOCTI Byaisens. Ornsg nosHoro ne-
peniky craHaapris HasegeHo y CEN/TR 15615,

OCTY B EN 15603:2013

FOREWORD

This document (EN 15603:2008)has been
prepared by technical Committee CEN/BT/TF
173 «Energy Performance of Building project
group», the secretariat of which is held by NEN,

This European Standard shall be given the status
of a national standard, either by publication of an
identical text or by endorsement, at the latest by
July 2008, and conflicting national standards shall
be withdrawn at the latest by July 2008.

Aftention is drawn to the possibility that some of
the elements of this document may be the subject
of patent rights. CEN [and/or CENELEC] shall not
be held responsible for identifying any or all such
patent rights.

According to the CEN/CENELEC Internal Regu-
lations, the national standards organizations of
the following countries are bound to implement
this European Standard: Austria, Belgium, Bui-
garia, Cyprus, Czech Repubilic, Denmark, Esto-
nia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.

This document has been prepared under a
mandate given to CEN by the European Comis-
sion and the European Free Trade Association
(Mandate M/343), and supports essential requi-
rements of EU Directive 2002/91/EC on the ener-
gy performance of building (EPBD). It forms part
of a series of standards aimed at European har-
monization of the methodology for the calculation
of the energy performance of buildings. An
overview of the whole set of standards is given
CEN/TR 15615.

Vi
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EHEPFETUYHA EQEKTUBHICTbL BYJIBENb
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3aranbHe eHeprocrnoXuBaHHA Ta NPOBEAEHHS eHEPreTUUHOT OLLHKU

OHEPTETUYECKAA 3OOEKTVBHOCTL 30AHUN
Obuee aHepronoTpebnerme v NpoBeAeHNe IHEPreTUYECKON OLEHKM

ENERGY PERFORMANCE OF BUILDINGS
Overall energy use and definitions of energy ratings

BCTYN

EHepreTMuHe ouiHBaHHS Bynisene aQincHI0ETL-
CH 3 MeTOoI:

a) NpoBEAEHHS OLHKK BiANOBiAHOCTI ByaiBenb-
HUM HOpMaMm Ta npaBusam, BUPaXeHo! Yepes o6-
MEXEHHA Ha BUKOPMCTaHHs eHeprii abo sianosig-
HY BENUYnHY;

6) sabeaneyerHs nposopocTi KOMEePUiAHKMX one-
pauil 3a paxyHOK eHepreruqHoj cepTudikaLii
Ta/abo pemMoHcTpaLii piBHs eHepreTuyHol edek-
TUBHOCTI (CepTudikaLlisa eHepreTMUHOT edekTuE-
HOCTI); .

B) MOHITOPUHIY EHEpreTU4HOI edexTnsHocTi By-
AiBII Ta IT iHXEHepHUX cucTem:

r) AOMOMOTW NMpU NnaHyBaHHi 3axoais 3 moaep-
HI3aUii LWTAXOM FIPOTHO3YBAHHS EKOHOMIT eHeprii,
sika Moxe OYTU OTpuMaHa Bif pisHUX 3axogmis.

Y UbOMY CTaHAAPTI HaBeAeHO 3aranbHi MonoXXeHx-
HSl ANA OLIHIOBAHHSA 3aranbHOr0 eHEeprochoXu-
BaHHA Oyagisni, a Takox anroputm po3paxyHKy
EHEPreTU4HNX OLLIHOK, BUPaXEHUX Yepes NepBUH-
HY eneprio, Buknan CO, abo napameTpu, BusHa-
“eHi HaLlIOHANBbHOI EHEPFreTUYHOIO NONITUKOID. B
OKpeMunX CTaHgapTax HaBeAeHO anropuTM pos-
PaxyHKy €HeproCnoXuBaHHA MNOCNyr BcepeauHi
Oynisni (onanewxns, KOHAMLIOHYBaHHSA, rapsve
BOJONOCTaAYaHHS, BEHTUNALIS, OCBITREHHST) Ta
HaAaHO pesynbTaTu, ki BUKOPUCTOBYHTh Y LIbO-
MYy CTaHZapTi ANA NpeAcTaBneHHs 3aranbHoro
BUKOpPUCTaHHA eHeprii. L|e ouiHoBaHHS He oBme-
KeHe nuLe Byhisneio, a it Bpaxosye Binbly LUK-
POKUA  BMMMB  BCbOFO  MaHLOra  cUCTEMU
eHepro3abesneyueHHss Ha HaBKONULUHE cepeno-
Buie.

YuHuHui Big 2014-01-01

INTRODUCTION

Energy assessments of buildings are carried out
for various purposes, such as:

a) Judging compliance with building regulations
expressed in terms of a limitation on energy use
or a related quantity;

b) Transparency in commercial operations thro-
ugh the energy certification and/or display of a
level of energy performance (energy performance
certification);

c) Monitoring of the energy efficiency of the buil-
ding and its technical building systems;

d) Helping in planning retrofit measures, through
prediction of energy savings which would result
from various actions.

This standard specifies a general framework for
the assessment of overall energy use of a buil-
ding, and the calculation of energy ratings in
terms of primary energy, CO, emissions or para-
meters defined by national energy policy. Sepa-
rate standards calculate the energy use of
services within a building (heating, cooling, hot
water, ventilation, lighting) and produce resuits
that are used here in combination to show overall
energy use. This assessment is not limited to the
building alone, but takes into account the wider
environmental impact of the energy supply chain.

BuaanHs odiuitine
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CrangapT po3pobneHo Anst eHeprii, AKka MoXe
Bytn BupobneHa BcepeauHi abo Ha noBepxHi
Byaisni Ta AKa BUKOPUCTOBYETLCA ANS 3aMmilleH-
Hs Nanuaa Ta NOTYXHOCTI, OTPUMAaHKUX Big HLLMX
fkepen. Takox BpaxoBYETHCA SHEPriA, fKa BU-
pobneHa BcepeguHi ByapiBni Ta ekcnopTyeTbcs
ANA BUKOPUCTAHHSA B iHLLIMX MiCUSIX.

{ns eHepreTuyHOT ceptudikauil dygisens not-
pibeH meToa, KM Mir 6u 3acTOCOBYBATUCR SIK
LN HOBWMX, TaK i Ans icHyrouux Gyaisenb, Ta
piBHOLIHHO posrnanasB 6w ix. Tomy, B gaHomy
CTaHaapTi HaBejeHa Taka MeTOAOfOorA ANs OT-
PUMEHHSA PIBHOLIHHWUX pe3ynbTaTiB 3 pi3HUX Ha-
Gopis AaHux. HagaoTbca METOAUKA OLHKA Big-
CYTHIX JaHIX Ta PO3paxyHKy CTaHAAPTHOro eHep-
FOCNOXWBAHHA MPW OnaneHHi Ta OXONOOXEHHI,
BEHTWUNALT, raps4yomy BOAONOCTa4YaHH Ta OCBiT-
neHHi. TakoxX Y uboMy CTaHAapTi HaBEAEHO MeTo-
AUKY OLIiHKM eHepreTU4HO! eeKTMBHOCTI MOX-
NUBUX YOOCKOHANEHb.

Y UbOMy CTaHAapTi 3anponoHOBAHO ABa OCHOB-
HUX TN eHepreTuyHUX OUHOK Byaisens:

a) po3paxoBaHa EHEpreTUYHa OLiHKa;
0) BuMipsiHa eHepreTnuHa oujiHKa.

Y 3B'A3KY 3 BIAMIHHICTIO CIOCOBiB OTPUMAHHSA LMX
ABOX OLIHOK BOHU He MOXYTb 6YTU NOpiBHAHi He3-
nocepeaHbo. OfHak, pisHULA MK LMW 4BOMA
OUiHKamK ans ogHie! i Tiel x Bynieni moxe 6yTH
BMKODUCTaHA ANA OUIHKW KyMYNSTUBHOTO BINNUBY
ICHYIO4OT CIOPYAU, CUCTEM Ta YMOB excnnyarauii
MOPIBHAHO 3i CTAHAAPTHUMM YMOBaMW Ta BIMBY
€HEProCroXNBaHHA, He BKIIOYEHOro 4O po3pa-
XYHKOBO! EHEePreTUIHOT OLiHKN.

HaulioHarbHi 3HaueHH: NoKa3HUKIB Ta KoediLjieH-
TiB, WO HeobXigHi ANA po3paxyHKy NepBUHHOI
eHeprii Ta Buknais CO,, NOB'A3aHUX 3 EHEPreTny-
HOK NOJITUKOK, NOBUHHI BYTK BM3HAYeHi B Ha-
LiOHaNLHOMY L04aTKY.

MpumiTka. Exepria He BUPOGNSETLEA, a TiNbky Nepe-
TBOPIOETLCA. OAHaK, y LboMy CTaHAAPTI eHepria BUKo-
PWUCTOBYETLCS B OAHIR hopmi cucTemamu, ski BUpoB-
nsoTL iHWi popmy eHeprii. Ha 3asepiiansHomy etani
y Byaieni eHepris BUKOPUCTOBYETHLCA ANA HAQAHHS NO-
Cnyr, TakUx AK ONaneHHsA, OXONOOXKEHHA, BEHTUNALI|,
rapsye BOA0MNOCTauYaKHs!, OCBITHEHHS TOLLO.

An allowance is made for energy that may be
generated within, or on the surface of the building
and which is used to offset fuel and power drawn
from other sources. Energy generated on the
building site and exported is credited, provided it
is exported for use elsewhere.

Energy certification of buildings requires a me-
thod that is applicable to both new and existing
buildings, and which treats them in an equivalent
way. Therefore, a methodology to obtain equiva-
lent results from different sets of data is presented
in this standard. A methodology to assess mis-
sing data and to calculate a standard energy use
for space heating and cooling, ventilation, domes-
tic hot water and lighting is provided. This stan-
dard also provides a methodology to assess the
energy effectiveness of possible improvements.

Two principal types of energy ratings for buildings
are proposed in this standard:

a) calculated energy rating;
b) measured energy rating.

Because of the differences in the way these two
ratings are obtained, they cannot be directly
compared. However, the difference between the
two ratings for the same building can be used to
assess the cumulative effects of actual construc-
tion, systems and operating conditions versus
standard ones and the contribution of energy
uses not included in the calculated energy rating.

Local values for factors and coefficients needed
to calculate primary energy and CO, emissions
related to energy policy should be defined in a
national annex.

NOTE Energy is not produced, but only transformed. In
this standard however energy is used in one form by
systems that generate other forms of energy. At its final
stage in the building, energy is used to provide services
such as heating, cooling, ventilation, hot water, ligh-
ting, etc.




1 C®OEPA 3ACTOCYBAHHA
MeTor cTargapTy €:

a) ob’'eaHaTn pesynbTaTh, OTpUMaKI 33 METOAM-
Kamu IHWUX CTAHAapTIB, B SKMX HABEAEHO anro-
PUTM DPO3PaxyHKy eHeprocnoxuBaHHe Anst KOH-
KpeTHUX nocnyr y mexax 6yaisni;

©) BpaxyBaTU eHeprito, WO BUPOBNsETLCA y
Bynisni, YacTuHa Kol MOXe 6yTi excnoprosaHa
ANs BUKOPUCTAHHSA B iHLUMX MiCLSX;

B) NpencTaBUTH NEpenik cTaTeil 3aranbHoro €Hep-
rocnoxuveaHns bygisni 8 TabnuyHiin dopmi;

) HABECTU eHepreTUyHi OLiHKY, SiKi TPYHTYIOTbCS
Ha NepBuHHIA eHeprii, BUKuAaX ABOOKUCY Byre-
o abo iHWMX napameTpax, BU3HAYESHUX
HaUiOHANbHOK eHEPreTUYHOID NOMITUKOIO:

A) BCTaHOBMTW 3araribHi NPUHLMIK PO3paxyHKy
KOeQILiEHTIB NepBuHHOT eHepril Ta nokasHvkis
BUKMAIB Byrreulo.

Llein craHpapT susHauae eHepreTudHi nocnyruy,
Wo ™MalTb OyTM BpaxoBaHi AnNA BU3HAYUCHHS
OLIHKU eHepreTUuHoi eheKTMBHOCTI Ans icHyto-
unx Byaisenb Ta Byaisens, ski NPOEKTyOTLCS, Ta
Hanae Ans uboro:;

e) meton abuncnenHs CTaHJAPTHOT po3paxyHKo-
BOT €HepreTu4HOT OLjiHKU, CTaHAapPTHOIO eHeproc-
NOXMBAHHA, fike He 3anexuTb Big NOBefiHKy
CMOXMNBAYIB, (PaKTUYHUX MOrOgHMUX Ta iHLUMX (Ha-
BKOJULLHIX Y1 BHYTPILWHIX) YMOB;

X) METOA OLiHIOBAHHS BMMIPSHOT eHepreTuYHoT
OLiHKY, L0 rPYHTYETLCS Ha NOCTaBMEHIN Ta ekc-
nopToBaHIN eHepri; ’

3) METOAUKY ANA MiABULLEHHS piBHS AocToBip-
HOCTi po3paxyHkoBOi Mogeni GyaiBni LAsXoM
NOPIBHARHS 3 haKTNIHUM EHEeProCNOXUBAHHSAM;

M) METOL OULIHIOBAHHS EHepreTuqHoI edekTus-
HOCTi MOXUBUX YAOCKOHaNEHD.

Lier cTaHAapT NOWMPIOETLCA Ha YyacTuHy 6ygieni
(Hanpuknaa, KBapTUpy), BCHO Byaisrio abo pe-
KinbKa bygiers.

HepxasHi opraHn snagu BU3HAYaTb, 3a AKUX
YMOB, ANsi AkUxX uinen Ta Tunis 6yaisens 3acToco-
BYKOTbCS Pi3Hi OL{iHKN.

Lle# ctavpaprt sactocoshuit ans eHepreTuyHol
ecekTusHocTi Gyaisni B uinomy. OuiHOBaHHSA
EHEePreTnyHoT eheKTUBHOCTI KOHKPETHMX iHKe-
HepHKX cuctem Byaisni HareneHo y signosigHux
vactuHax: EN 15241, EN 15243 i cepii EN 15316,
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1 SCOPE
The purpose of the standard is to:

a) collate resuits from other standards that calcu-
late energy use for specific services within a
building;

b) account for energy generated in the building,
some of which may be exported for use else-
where;

C) present a summary of the overal energy use of
the buiiding in tabular form;

d) provide energy ratings based on primary ener-
gy, carbon dioxide emission or other parameters
defined by national energy policy;

e) establish general principles for the calculation
of primary energy factors and carbon emission
coefficients.

This standard defines the energy services to be
taken into account for setting energy performance
ratings for planned and existing buildings, and
provides for this:

f) method to compute the standard calculated
energy rating, a standard energy use that does
not depend on occupant behaviour, actual
weather and other actual (environment or indoor)
conditions;

g) method to assess the measured energy rating,
based on the delivered and exported energy;

h) methodology to improve confidence in the
building calculation model by comparison with
actual energy use;

i} method to assess the energy effectiveness of
possible improvements.

This European standard is applicable to a partofa
building (e.g. flat), a whole building, or several
buildings.

it is up to national bodies to define under which
conditions, for which purposes and for which
types of buildings the various ratings apply.

This standard handles the energy performance of
a building as a whole. The assessment of the
energy performance of specific technical building
systems is handled in the appropriate part of
EN 15241, EN 15243 and EN 15316 series.
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2 HOPMATUBHI NMOCUJTAHHA

HaseaeHi HWx4e HOPMaTUBHI IOKYMEHTU € HeOD-
XiQHUMU AN 3aCTOCYBaHHRA UbOro CTaHAapTy.
[ns [aToBaHUX NOCKNAHb YMHHI TiNbKW HaBegeHi
BUAaHHA. [na HegaToBaHWX NOCUNAaHb YMHHOK €
OCTaHHA peaakuia ctaHgapTa (Bknwoyatoumn byab-
SIKi 3MiHK).

EN 15193, Exepretuqna edekTuBHICTL OyaiBens —
EHepronotpe6a 4nist oCBiTIEHHS

EN 15217, EHepreTuuHa ecekTuBHicTb ByaiBens —
MeToan npeacTaBneHHs eHEPreTUYHUX XapakTe-
PUCTUK Ta eHepreTnyHOT cepTudikauil byaisens
EN 15232:2007, EHepreTuyHa edeKTUBHICTb
Oynisens — Bnnve aBToMaTu3allii, MOHITOPUHIY
Ta ynpasniHHs byaisnamu

EN 15241, Bentunauia 6ygisens — Metoau pos-
paxyHKy eHeprosTpaTt Ha BEHTUAALIK Ta (HdinbT-
pauito B rpomaacbkux byaisnax

EN 15243, Bentunsuis 6yaisens — Metoau pos-
paxyHKy BUTpaTh nNoBiTps B ByaiBnax, BKAOYAL0-
4K iHiNbTpaLilo

EN 15316 (yci yactuHu), Cuctemu tennosabes-
neHHaA byaisens — MeTog po3paxyHKky eHepronot-
peb Ta ecbekTMBHOCTI cucTemu

EN ISO 7345:1995, Tennoisonauia — ianyHi Be-
NYMHY Ta BU3Ha4YeHHA noHsTe (ISO 7345:1087)
EN SO 12569, Tennoisonsuis 6yaisens — Busha-
YEHHsI NOBITPOOBMIHY y Byaisni — MeTo posnizHa-
BaHHSA TpacysansHumM rasom (1S012569:2000)

EN ISO 13789, Tennosi xapakrepuctuku 6yai-
Benb — KoedilyieHT TpaHCMiCIMHUX TennosTpar —
MeToa pospaxyHky (1S013780: 1999)

EN ISO 13790, EHepreTuuHa edekTuBHicTb Gy-
AiBenb ~ PO3paxyHOK eHEprocnoKuBaHHA Npu
onanexHi Ta oxonogxeHHi (ISO 13790:2008)

2 NORMATIVE REFERENCES

The following referenced documents are indis-
pensable for the application of this document. For
dated reference, only the edition cited applies. For
undated references, the latest edition of the refe-
renced document (including any amendments)
applies.

EN 15193, Energy performance of buildings —
Energy requirements for lighting

EN 15217, Energy performance of buildings —
Methods for expressing energy performance and
for energy certification of buildings

EN 15232:2007, Energy performance of buildings ~
Impact of Building Automation, Controls and
Building Management

EN 15241, Ventilation for buildings — Calculation
methods for energy losses due to ventilation and
infiltration in commercial buildings

EN 15243, Ventilation for buildings — Calculation
of room temperatures and of load and energy for
buildings with room conditioning systems

EN 15316 (all parts), Heating systems in buildings —
Method for calculation of system energy
requirements and system efficiencies

EN IS0 7345:1995, Thermal insulation — Physical
quantities and definitions (ISO 7345:1087)

EN ISO 12569, Thermal insulation in buildings —
Determination of air change in buildings — Tracer
gas dilution method (1S012569:2000)

ENISO 13789, Thermal performance of buildings —
Transmission heat loss coefficient — Calculation
method (ISO 13780:1999)

ENISO 13790, Thermal performance of buildings —
Calculation of energy use for space heating
(ISO 13790:2008)




3 TEPMIHU TA BUSHAYEHHS MNOHATbL

Y UbOMY CTaHAapTi BUKOPUCTAKI TEPMiHM Ta BU3-
HaveHHs 3rigHo 3 ENISO 7345:1995 Ta BCTaHOB-
NeHi Huxue:

3.1 Byaieni

3.1.1 6yaisna

Cnopyaa B uinomy, Bknoyaqu i OropopKysanb-
HY KOHCTPYKLIIO Ta BCi iHXeHepHi cuctemu, Y SIKUX
€Heprisi BUKOPUCTOBYETLCSH AN KOHAWLIOHYBaH-
HS BHYTPILLHLOrO MiKpoKriMaTy, A 3a6e3aneyeH-
HS rapsqoro BogonocTayaHHst N OCBITNEHHS Ta
HWMX nocnyr, nos'asaHux 3 BUKOPUCTaHHAM
Oyaisni.

Npumitka. Lien TepmiH moxe BigHocHTUCS Jo Gy pisni B

uinomy aBo [0 1 YacTuHU, ska cnpoekToBaHa abo 6yna
3MiHeHa Ans MOXMMBOCTI BUKOPUCTaHHS iT OKpemMo.

3.1.2 HoBOGynoRBa

HAns pospaxyHKkoBoT eHepreTuyHoi OUIHKK: DyAis-
N Ha cTagii npoexTyBaHHs abo nig yac OyaiBHMU-
T84,

ANS BUMIPSIHOT @HepreTUHHOT OLIHKK: HewonaBHO
3bynosana Gygisns, AOCTOBIpHI faHi nNpo eHep-
FOCNOXMBAHHA AKQI BiACYTHI

3.1.3 icHywua Byaisns

[ns pospaxyHkoBoT EHEePreTMYHOI OUiHKU: 3Beqe-
Ha Oygisns;

ANg BUMIPAHOT €HepreTuyHol OUiHKK: Oypiens,
ANs AKOT hakTUYHi AaHi, HeobxigHi AnA BU3Ha-
HEHHA EHEProcnoX1BaHHA, BigoMi abo MoxyThb
ByTi BUMIpSIHI

3.1.4 inxeHepHa cucrema 6yaieni

IWxeHepHe obnaaHaxHs ans OonarneHHs, oxonoa-
KEHHA, BEHTUNAUIT, rapsdoro BOAOMOCTAYaHHS,
OCBITIIEHHS Ta BUPOBHULTBA EI1EKTPUYHOT eHepril.
Mpumitka 1. [HxeHepHa cuctema Gynisni Mmoxe sifHO-
CUTUCA 5K 10 OAHIET, TaK i A0 ASKINbKOX KOMYHarnbHnUX
nocnyr (Hampuknag, cuctema Tenno3abesrnedyeHHs
BIIHOCUTLCA A0 OnanewHs i I'B1).

Mpumitka 2. IhxeHepHa cuctema Gyaisni cknagaeTs-
CS 3 AEKINbKOX HYHKLIORaNbHUX CKNagoBuX.
Mpumirka 3. BupoBHuyrso ENeKTpoeHeprii  Moxe
Brnoyatn B8 cebe Korenepaliio Ta hOTOENEKTPUYHI
cucTemMu.
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3 TERMS AND DEFINITIONS

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

3.1 Buildings

3.1.1building

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.

3.1.2 new building

for calculated energy rating: building at design
stage or under construction

for measured energy rating: building too recently
constructed to have reliable records ofenergy use

3.1.3 existing building

for calculated energy rating: building that is
erected

for measured energy rating: building for which
actual data necessary to assess the energy use
are known or can be measured

3.1.4 technical building system

technical equipment for heating, cooling, ventila-
tion, domestic hot water, lighting and electricity
production

NOTE 1 A technical building system can refer fo one or
to several building services (e.g. heating system,
heating and DHW system).

NOTE 2 A technical building system is composed of
different subsystems.

NOTE 3 Electricity production can include cogenera-
tion and photovoltaic systems.
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3.1.5 koMyHanbHO-ekcANyaTauifnHi nocnyru

Mocnyry, siki 3abesneveHi IHXeHepHUMKU cucTe-
Mamu Bygisni Ta obnagHaHHAM ANA CTBOPEHHSA
YMOB MIKPOKAIMaTy NpuMilleHb, piBHSI OCBiTNe-
HOCTI Ta (HWWX nocnyr, NOB'S3aHUX 3 ekcnnyaTta-
uieto bypisni

3.1.6 onaneHHn

Mpouec nogavi Tennotn gnsa 3abesneveHHn Ten-
noBoro komdopTy

3.1.7 oxonooXeHHA

Mpouec BigeeaeHHA TENNOTW AN 3abeaneyueHHs
TennoBora komdopTty

3.1.8 ocyweHHs

Mpouec BuAaneHHs BOASHOT napu 3 nosiTpa Ans
3HWKEHHS BIZHOCHOI BONOroCTi NOBITPSA

3.1.9 3BONOXEHHS

MNpouec fofaBaHHA BOASRHOT Napw y nosiTps ans
MiABULLIEHHNA BIAHOCHOI BONOrocTi

3.1.10 BeHTUNSA LN
Npoyec nogadi abo BuaaneHHs NoOBITPS NpUpoa-
HuMm abo mexaHiyHMm cnocobom Ao abo 3 06'emy.

Mpumitka. [o Uyboro NoBITPS HE BUCYBAOTLCH BUMOTU
L0AC NONepeaHLOro Nigirpisy Ta/abo oXonomkeHHs.

3.1.11 ocBiTneHHs

Mpouec 3abe3neyerHHsa HeoBXiaHOro PiBHA OCBIT-
NeHocTi

3.1.12 inwi nocnyrm

Mocnyry, WO HaaalTbCs EHEeProcrnoXnBaUunm
obnaaHaHHAM

3.1.13 koHAULiIOHOBAHMNOG €M
Onantosanui Ta/abo oxonogxysaHuiin ob'emu

Mpumitka. OnaniosaHuii Ta/abo  oOxonoaXysaHuii
0B'eMU BUKOPUCTOBYIOTL AN BU3HAYEHHS TErnoiso-
NAUIAHOT 06ONOHKN.

3.2 InxkeHepHi cucTemu byaisni

3.2.1 nogaTkoBa eHepris

EnektpuyHa eHepris, cnoxuTa iHXeHepHUuMn
cuctemamn OydiBni ANA ONaneHHs, OXONoOXeH-
HA, BeHTUNAYiT Ta/abo rapsa4oro BooNocTa4aHHs
3 METOI0 CMPUAHHA NEepeTBOPEHHIC eHepril ans
3a10BONEHHA eHepronoTpedu.

3.1.5 building services

services provided by the technical building
systems and by appliances to provide the indoor
climate condition, illumination and other services
related to the use of the building

3.1.6 space heating
process of heat supply for thermal comfort

3.1.7 space cooling
process of heat extraction for thermal comfort

3.1.8 dehumidification

process of removing water vapour from air to
reduce relative humidity

3.1.9 humidification

process of adding water vapour to air to increase
relative humidity

3.1.10 ventilation

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

NOTE Such air is not required to have been conditio-
ned

3.1.11 lighting
process of supplying the necessary illumination

3.1.12 other services

services supplied by energy consuming applian-
ces

3.1.13 conditioned space
heated and/or cooled space

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

3.2 Technical building systems

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




MpumiTka 1. Lis eHepris Bknlovae eHeprito ans BeHTH-
MATOPIB, HAcociB, ENeKTPOHIKM ToLo. Enektpuuxa
€Hepris, Wo HaAXoAuTb 4O CUCTEMM BeHTUNAUii Ans
TP2HCNOPTYBaHHA NOBITPA Ta yTuniaLil TeNNoTw, pos-
MAAIETHCA HE AK AOAATKOBA EHEPriA, a AK eHeprocno-
HUBaAHHA NpW BeHTUNAUT.

Mpumitka 2. Y EN ISO 9488. "CoHsuHa eHepria —
CrioBHUK", HEProcrnoXmuBaHHs HacoCamm | KnanaHamu
HasWBaETLCA «NAPA3UTUYHOIO eHepricio».

3.2.2 koreHepauin
OpHovacHa reHepauis B oAHOMY npoueci Tenno-
BOI Ta eNneKkTpuyHoi abo mexaHiyHol eHeprii.

MpumiTtka. Takox sigoma sK KOMBiHOBaHE BUPOGHIL-
TBO TEMNOoBOI Ta enexTpoeHeprii (TEL]).

3.2.3 perynapui rehnoarpam

TennosTpaTn iHXeHepHUX cucTem Oyaieni npu
OnanelHi, OXONOMKEHHI, rapavYoMy BodonoCcTa-
4aHHi, 3BOMOXEHHI, 0CYLEeHHi YN BeHTUNAUIT, wo
He 3AICHIOOTb BHECKY [0 KOPUCHOT Bifavi cucTemm.
Mpumitka 1. PerynsipHi TennoeTpaty MOXyTb CTaTK
BHYTPILWHIMA  TENMOHAAXOLAKEHHAMU ans  Byaisni,
AKLWO BOHM MOXYTb OYTil yTUNI3OBAHI.

Mpumitka 2. Tennosy eHeprito, yTunisoaHy Gesnoce-
PEAHBO Y YHKUOHANBHIA cknasoBii cucTemu, pos-
MANaTe He sK .perynspHi  TennosTtpatv, a s
yThniaosaHy TennoTy Ta GesnocepenHbo posrnsaga-
t0Tb Y BIAMOBIAHOMY CUCTEMHOMY cvangaprTi.
Mpumirtka 3. Poscisna Tennota Bifl CUCTEMU OCBITNEH-
Hst abo iHWWX nocnyr (Hanpuknag, 3acoby Komn'toTep-
HOT TeXHIKW) € YaCTMHOW BHYTPILLHIX TEMNOBUX Hag-
XOJXeHb, 8 He PerynspHUX TenrosTpar.

3.2.4 perynsipui TENnJIOBTPAaTH, 8Ki YyTUNI3yIoTh

Yactuna perynspHux TENNOBTPAT, L0 MOXYTb
OyTu yTunizoBaHi 4ns 3HUXKeHHs abo eHepronoT-
pebu ana onaneHHs yn oxonomxeHHs, abo eHep-
FOCNOXWBAHHA CACTEMU ONaneHHst 4n OXonoa-
XKEHHS.

Mpumitka. Ue sanexuts sig obpanoro niaxoay go
PO3paxyHKy YTURI3oBaHUX HagXOAXEeHb abo BTpaT
(UinicHUiA Ym cnpotenmii nigxoam).

3.2.5 perynsapHi ytunizosasni TensioBTpaTh

HacTuHa perynapHux TennosTpar, siki YTURI3y-
10Tb, LU0 BYNIN yTUNI30BAH] ANS 3HUKEHHS eHepro-
notpebn ans onaneHHs uyum oxXonogxeHHsa, abo
E€HEProCnoXuBaHHs CUCTEMOIO OMNaNeHHs Y1 OXO-
NOIXKEHHS.
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NOTE 1 This includes energy for fans, pumps, electro-
nics, 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
ventitation.

NOTE 2 In EN iSO 9488. Solar energy — Vocabutlary,
the energy used for pumps and valves is called
«parasitic energy».

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

NOTE Also known as combined heat and power
(CHP).

3.2.3 system thermal loss

thermal loss from a technical building system for
heating, cooling, domestic hot water, humidifica-
tion, dehumidification or ventilation that does not
contribute to the useful output of the system

NOTE 1 A system loss can become an internal heat
gain for the building if it is recoverable.

NOTE 2 Thermal energy recovered directly in the
subsystem is not considered as a system thermal loss
but as heat recovery and directly treated in the related
system standard.

NOTE 3 Heat dissipated by the lighting system or by
other services (e.g. appliances of computer equip-
ment) is not part of the system thermal losses, but part
of the internal heat gains.

3.2.4 recoverable system thermal loss

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

NOTE This depends on the calculation approach
chosen to calculate the recovered gains and losses
(holistic or simpiified approach).

3.2.5 recovered system thermal loss

part of the recoverable system thermal loss which
has been recovered to lower either the energy
need for heating or cooling or the energy use of
the heating or cooling system
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MNpumirka. Ue sanexvte Big ofpavoro niaxogdy Ao
po3paxyHKy YTWNI3OBaHWX HaaxomkeHs abo sTpar
(LinicHWA Yn cnpoteHnn nigxoam).

3.3 EHeprisn

3.3.1 pxxepeno eHeprii

[Jxepeno, Bif SKOro KOpUCHa eHepria moxe Bytu
BUNTyYeHa 4u ytunisosaHa abo 6esznocepenHbo,
abo 3a paxyHOK NpoueciB MNepeTBOPEHHA Yu
TpaHcdopmallit.

Mpumirka. lNpukragn BKNIOYaKOTE POAOBULLE HAdhTH
abo rasy, ByrinbHi WaxTn, CoHUe, NiCcK TOLLO.

3.3.2 eHeproHocin

PeyvosuHa abo sisuLLe, LLO MOXe BUKOPUCTOBYBA-
Tvics Ans mexaHivHoi poboTtu abo BMpoBHULTBEA
TennorTn, abo yHKUIOHYBAHHA XIMIYHUX 4K
hisnyHUX Npouecis.

[ISO 13600:1997]

Mpumitka. EHepreTuyHa xapakTepucTika nanvsa Bus-
HAYaETbCH 3a KO0 BULLOKD TENNOTBOPHOO 3AaTHICTIO.

3.3.3 mexi cuctemu

Mexd, ki BknoYaoTb y cebe Bei nnotyi, nos'sizaHi
3 Bynisner (8K BCEpeamHi, TaK i 330BHI Gyaisni),
A€ eHepris CnoXuBacTbeA abo BUPOBIAETLCS.

MpuMiTka. Y Mexax cuctemu BTpaTy B CUCTEMI BPaxo-

ByloThCA BeanocepeHb0o, N03a MEXamMit BOHW BPaxoBy-
OTbCH 3 BUKOPUCTARHAM KoedillieHTa NepeTBOPEHHS.

3.3.4 noctaBneHa eHepris

KinbkicTb eHeprii B eHeproHocii, nocrasnieHa o
iHxeHepHUX cuctem ByaiBni Yepes Mexy posno-
4iny cuctemu anst 3abesneveHHA NPURHSATOroO
cnocoby 1i BUKOPUCTAHHST (OnareHHs, OXonof-
XEHHR, BEHTUNALIA, rapsde BOAONOCTaYaHHS,
OCBITAIEHHA, Npunaamn Towo) abo aAns BUpobHUL-
TBa eneKTpoeHeprii.

MpumiTka 1. Magatoda coHaqHa papgiaudis, ska Hagxo-
AUTb 10 aKTUBHUX COHSAYHNX NaHEenew uu KonekTopis,
Ta KIHETUYHA eHepria BITPY, Aky crnpuimatoTb BiITPOBI
EHEepreTUYHi YCTaHOBKW, He € YaCThHaMK eHepreTyy-
Horo GanaHcy Bypisni. Ha HauioHanbHomy pieHi mae
6y™v BUpieHo, 4v BiAHOBMIOBaHA eHepria BupobneHa
Ha MICLli YaCTUHOIO NOCTaBreHol eHeprit.

Mpumitka 2. MocTtasnexa eHepria moxe ByTn po3pa-
XOBaHA YK BUMIpSHA.

NOTE This depends on the calculation approach
chosen to calculate the recovered gains and losses
(holistic or simplified approach).

3.3 Energy

3.3.1 energy source

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

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

3.3.2 energy carrier

substance or phenomenon that can be used to
produce mechanical work or heat or to operate
chemical or physical processes

[1ISO 13600:1997]

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

3.3.3 system boundary

boundary that includes within it all areas associated
with the building (both inside and outside the buil-
ding) where energy is consumed or produced
NOTE Inside the system boundary the system losses
are taken into account explicitly, outside the system
boundary they are taken into account in the conversion
factor.

3.3.4 delivered energy

energy, expressed per energy carrier, supplied to
the technical building systems through the system
boundary, to satisfy the uses taken into account
(heating, cooling, ventilation, domestic hot water,
lighting, appliances etc.) or to produce electricity

NOTE 1 For active solar and wind energy systems the
incident solar radiation 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 at national
level whether or not renewable energy produced on
site is part of the delivered energy.

NOTE 2 Delivered energy can be calculated for defi-
ned energy uses or it can be measured.




3.3.5 ekcnoproBaHa eHeprin

Kinbkicte eHeprii 8 eHeproHocii, nocrasneHol
iHXEHEepHUMU cucTemammn Byaisni yepes Mexy
CUCTEMU Ta BUKOPUCTAaHa 3a iT MexaMul.

Mpumitka 1. L8 KinbkicTb eHeprii Moxe By npeg-
CTaBneHa B 3anexHocTi Bif cnocobie 1 oTpUMaHHs
(Hanpuxnag, TEL, OTOBNEKTPUKA) 3 BUKOPUCTAHHSM
PisHUX Barosux koeiyieHTiB.

Mpumirtka 2. ExcrioptoeaHa eHepria moxe ByTu pos-
paxoBaHa 41 BUMipsHa.

3.3.6 nocTaBneHa eHepris HeTTo

PiaHnus MiX KinbKicTIO MocTaBneHoi Ta eKenopTo-
BaHOT eHepril B eHeproHociy.

Mpumirka 1. Bananc Mix KinbKiCTIO NOCTaBNEHOT Ta ek-
CNOpTOBaHOI eHeprii B eHeproKocii Bu KOHyBaTUMETbCS
JMLLE 38 yMOBW OAHAKOBMX KkoedilieHTiB nepBUHHOT
eHepril Ta/abo nokasHukis CO, BIAHOCHO KINbKOCT] no-
CT@BIEHOr0 ¥ eKCMNOPTOBAHOTO @HEeProHOCIs,
TpumMiTKa 2. TepMiH <HETTO» MOXKe TaKoXK 6yTu 3acTo-
COBaHWIA L0 BENWUYMH, 1O NoXoAATkE Bi4 NocTasmneHol
eHepril HeTTo, Hanpuknaz, nepeuHHa €Hepria abo su-
knau CO,.

3.3.7 HeBigHOBNIOBaHI Axepena eHeprii

. ” .
Erepris, otpumara Big mrepena, ske € BUYep-
NHAM BiA BUROBYTKY (Hanpuknazg, BUKOMHE nanu-
BO).

3.3.8 noHosnoBaHi axepena eHeprii

EHeprisa sig mxepen, siki ¢ HeBWYepPnHUMN Big BU-
L00YTKY, Hanpuknaa, coHsYHa eHepris (tennoea
Ta (hoToenekTpuyHa), eHepris BITPY, rigpoeHep-
ris, Biomaca.

Mpumitka. Y 1ISO 13602-1: 2002 noHosnOBaHi pecyp-
C1 BU3HaYeHI, SiK «NpupoAHi pecypeu, Anst skux 8igHo-
UieHHst BMpobHULITBA NPUPoAHOro pecypey Ao BUXOAY
HbOro pecypey 8 MpUpoAn 40 TeXHOChepK AopisHIE
abo nepesuidye 1».

3.3.9 noHoBmoBaHa enepris, BUpobGneHa Ha
Tepurtopii 6yagisni

Exepris, BupoBnena IHXXEHEPHUMU cucTeMamim
Oyaisni, wo GesnocepeaHso npueaHaHi go 6ynis-
ni, 3 BUKOPUCTAHHAM MOHOBIOBAHMX Jxepen
eHeprii

3.3.10 nepBuHHa eHepris

Erepria, fo akoi He 6ynu 3acrocorai nApouecu
nepeTBopeHHs abo TpaHchopmalii.

ACTY B EN 15603:2013

3.3.5 exported energy

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

NOTE 1 it can be specified by generation types (e.g.
CHP, photovoltaic, etc) in order to apply different
weighting factors.

NOTE 2 Exported energy can be caiculated or it can be
measured

3.3.6 net delivered energy

delivered minus exported energy, both expressed
per energy carrier

NOTE 1 A balance of the delivered and exported
energy per energy carrier can be performed only if the
same primary energy factors and/or CO, coefficients
apply to the delivered and exported amounts of that
energy carrier.

NOTE 2 The term «net» can also be applied to quan-
tities derived from net delivered energy, e.g. primary
energy or CO, emissions.

3.3.7 non-renewable energy

energy taken from a source which is depleted by
extraction (e.qg. fossil fuels)

3.3.8 renewable energy

energy from sources that are not depleted by
extraction, such as solar energy (thermal and
photovoltaic), wind, water power, renewed bio-
mass

NOTE In ISO 13602-1:2002, renewable resource is
defined as «natural resource for which the ratio of the
creation of the natural resource to the output of that
resource from nature to the technosphere is equal to or
greater than one».

3.3.9 renewable energy produced on the
building site

energy produced by technical building systems
directly connected to the building using renewab-
le energy sources

3.3.10 primary energy

energy that has not been subjected to any con-
version or transformation process
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MpumMirka 1. lNepBuHHa eHepria BKNOYae HEeBiAHOB-
nioBaHy Ta BiAHOBNIOBAHY EHEPTito. KO BPaX0oBYHOTh
obuasa TUnK eHepril, To 11 Ha3NBaKTb NOBHOK NepBUH-
HOIO eHEprieto,

Npumitka 2. [ins Gyaisens — ue exepris, Cnoxuta npy
BUPOBHULTBI eHeprii, nocTasneHoi ao Gyaieni. Ii poa-
PaxoByHOTb 3a NOCTaBNEHUM Ta EKCMOPTOBAHWUM EHep-
TOHOCISIMU, BMKOPUCTOBYIOUM KOeiLieHTU neperso-
PEeHHA.

3.3.11 koedilieHT 3aranLHOT NePBUHHOT eHepril

[ns KOHKPETHOroD eHepProHoCist — ue HeBigHOBMIo-
BaHa Ta BiAHOBIHOBaHA NepBUHHA eHepria y cnis-
BiJHOLLEHHI 3 NOCTABNEHOK €Hepriew, aAe nep-
BUHHA €Hepria € eHepricto, HeobXxigHow ansa no-
CTaYaHHA OfHIEl 0AMHULI NOCTaBneHo! eHeprii,
BpaxoByloun eHeprito, HeobXxiaHy Ans BMAOBYTKY,
nepepobku, 3bepiraHHs, TpaHCNOPTYBaHHKS, reHe-
paLiii, NepeTBOPEHHS, nepeaadi, posnoginy Ta
Byab-AKUX iHWKX ripoLecis, HEoBXigHMX ANK no-
cradaHHsa go dynisni, B siki byae BUKOPMCTOBY-
BaTUCA NOCTaBNEHA eHepris.

MpumMitka. KoedilieHT NOBHOT NepsMHHOT eHeprii 3as-
xom Binblie oguHUL.

3.3.12 koedilieHT HEBIAHOBNIOBaHOI NEPBUH-
HOI eHepril P

[N KOHKPETHOTO eHeproHoCiA — Le HEeBiJHOBIIO-
BaHa nepsuHHAa eHepris Y CriBBiAHOLWEHHI 3 noc-
TaBMEHOK eHepriclo, Ae HEBIAHOBMIOBaHa eHep-
ris € eHeprieo, HeobXiagHOW ANS OTPUMAHHS
OAHIET OANHULI NOCTaBMEHOT eHeprii, BpaxoByo-
41 HEBIAHOBIIOBAHY eHeprilo, HeobxiaHy AnS BU-
AobyTtky, nepepobku, 3bepiraHHa, TpaHCNopTy-
BaHHsA, reHepadi, nepeTsopeHHs, nepeaaui, pos-
nodiny, a Takox Oyb-gKux IHLUKMX NpoLecis, He-
00xiaHux ansa noctasku y Byaisnio, B Ak 6yne
BUKOPUCTOBYBATUCS NOCTABNEHA eHepris.
MNpumitka. KoedilieHT HeBigHOBMIOBAHO! NEpPBUHHOT

eHeprit Mmoxe ByTu MeHLe oguHWUI, SKWOo By BUKD-
pucTaki BigHOBMIOBAHI [Xepena eHepril.

3.3.13 nokasHuk Bukuaie CO;

LN KOHTKPEeTHOro eHEeProHoCis — Ue KiNbKiCTb BU-
kugis CO, B aTMochepy Ha OAMHULIIO NocTaene-
Hoi eHepril.

Mpumitka. NokaaHuk Bukugie CO, MOXe TakoX BKITHO-

4aTW eXBIBANEHT BUKNAIB iHLLIVX NapHWKOBIWX razie (Ha-
npuknag, meTany).
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NOTE 1 Primary energy includes non-renewable ener-
gy and renewable energy. If both are taken into acco-
unt it can be called total primary energy.

NOTE 2 For a building, it is the energy used to produce
the energy delivered to the bulding. Itis calculated from
the delivered and exported amounts of energy carriers,
using conversion factors.

3.3.11 total primary energy factor

for a given energy carrier, non-renewable and
renewable primary energy divided by delivered
energy, where the primary energy is that required
to supply one unit of delivered energy, taking
account of the energy required for extraction,
processing, storage, transport, generation, trans-
formation, 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 factor always exceeds
unity.

3.3.12 non-renewable primary energy factor

for a given energy carrier, non-renewable primary
energy divided by delivered energy, where the
non-renewable energy is that required to supply
one unit of delivered energy, taking account of the
non-renewable energy required for extraction,
processing, storage, transport, generation, trans-
formation, transmission, distribution, and any
other operations necessary for delivery to the
building in which the delivered energy will be used

NOTE The non-renewable primary energy factor can
be less than unity if renewable energy has been used.

3.3.13 CO, emission coefficient

for a given energy carrier, quantity of CO, omitted
to the atmosphere per unit of delivered energy

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




3.3.14 eHeprocnoXvwBaHHS NPU ONaneHHi umn
oxonoAxeHHi abo rapsiuoMy BogoONoOCTayaHHi

EHeprif, Wo HaaxoanTs 0o cucTemMu onareHHs,
OXONO/KEeHHs1 abo raps4voro BOAONOCTAYAHHA
4NA 3a70BONEHHA NoTpeb B eHeprii npn ona-
NeHHI, OXonoaXeHH (y TOMy Yncni ocyweHRi) abo
rapsYoMy BOAONOCTa4aHHI BignosigHo.
MpumiTka. Ao iHxeHepHa cuctema Byaisni npusHa-
YeHa ANs AeKinbkox uine# (Hanpuknagd, onaneHHs Ta
rapsue BojonoctavaHHa), moxe ByTh cknagHo poa-
AiTUTY CNOXUBARHS eHeprii Ha BUKOPUCTaHY eHepriio
OKPEMO 4nA KOXHOT Uini. BoHa moxe ByTH BkasaHa RK
cymapHa xapakrepuctuka (Hanpuknag, notpeba B
eHepril Ha onaneHHs Ta rapsiye BOJOMNoOCTavaHHs).

3.3.15 eHepronorpe6a aAnst onaneHHs ym
OXONOOXEHHS

Tennota, siky HeoBxigHo noaatn ao abo snaanu-
TW 3 KOHAWUIoHOBaHoOro o6'eMy ans niaTpumKn
BCT2HOBNEHUX TEMRepaTypHUX YMOB YNpPOROBX
BU3HAYEHOro nepiony vacy.

Npumirka 1. EHepronoTpeby pospaxosytoTh i ii He Mo-
HMMBO BUMIDATY.

MpumMitka 2. EHepronoTpeba Moxe BKIIOYaTU gopart-
KOBWiA TENIOOOMIH y pesynbTaTi HepiBHOMIpHOTo pos-
noAiny Temnepatypy i He ifeansHoro TEMnepaTypHoro
PEryMOBaHHSA, AKLIO BOHY BPaXOBaHi 3a paxyHoK 36iMb-
WEHHS (3MEHLIEHHS) edeKTMBHOT TemnepaTtypy ans
ONaneHHs (OXONOAXEHHRA) | He BKNIOYSHI 4O Tennone-
peaavi cucTeMu onaneHHst (oxonomxeHHs).

3.3.16 eHepronoTpe6a aAns rapsyoro Bogo-
nocravyaHHs

Tennorta, wo mae 6yTv nigsenenxa ans 3abeane-
YEeHHA HeoDXiaHOT KiNbKOCTi rapadoi sogu, 1406
NigHsaTY i TemnepaTypy Bif 3HaYEHHA Temnepa-
TYp¥ BOOM B MEPEXI BOQONOCTAYaHHS 0 331aHOT
TeEMNepaTypu B Touli nofadi

3.3.17 eHepronoTpeba ANA 3BONOXEHHSA Ta
OCYLUEHHSA

MNpuxoBaKa Tennora BOASHOI napu, wo Byge
nogaHa [0 abo BunyyYeHa 3 KOHAMLIIOHOBAHOrO
ob'emy iHxeHepHo cuctemolo Gyaisni ans nig-
TPUMaAHHA 3aaHOl MIHIManbHOT 4u Makcumarb-
HOI BONOrocTi B Mexax AaHoro o6'emy

3.3.18 eHeprocnoxuBaHHA NPy BeRTUASALT

EnekTpnyHa eHeprisi, WO HagXoAUTL [0 CUCTEMM
BEHTUNAUIl 4NA TpaHCNopTyBaHHs! MoBsiTpS Ta
yTunisauii Tennot (3a BUHATKOM eHeprii, Lo
noAaeTeCA ANA  nNonepeaHbLOro  nigirpisy  uyu

OCTY B EN 15603:2013

3.3.14 energy use for space heating or
cooling or domestic hot water

energy input to the heating, cooling or hot water
system to satisfy the energy need for heating,
cooling (including dehumidification) or hot water
respectively

NOTE If the technical building system serves several
purposes (e.g. heating and domestic hot water) it can
be difficult to splitthe 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).

3.3.15 energy need for heating or cooling

heat to be delivered to or extracted from a condi-
tioned space to maintain the intended tempera-
ture conditions during a given period of time

NOTE 1 The energy need is calculated and cannot
easily be measured.

NOTE 2 The energy need can include additional heat
transfer resulting from non-uniform temperature distri-
bution 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 heeting
(cooling) system.

3.3.16 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 temperature to the prefixed
delivery temperature at the delivery point

3.3.17 energy need for humidification and
dehumidification

latent heat in the water vapour to be delivered to
or extracted from a conditioned space by a tech-
nical building system to maintain a specified mini-
mum or maximum humidity within the space

3.3.18 energy use for ventilation

electrical energy input to the ventilation system for
air transport and heat recovery (not including the
energy input for preheating the air) and
energy input to the humidification systems to
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OXONOMKEHHS NOBITPS), Ta eHepria, Wo Hagxo-
AVTb [0 NPUCTPOK 3BONOXEHHS ANt 3340BOSEH-
HSt NOTPEbK 3BONOXKEHHS

3.3.19 eHeprocnoXuBaHHA NPU OCBITNEHHI

EnekrpunyHa eHeprif, LWo HaaXoauTh 0 CUCTEMU
OCBITNEHHA

3.3.20 Buya TenSIOTBOPHA 3AaTHICTL

KinbKkicTb TENNOTY, WO BUAINAETLCA Ha OOUHULID
KiNbKOCTI Nanvea, npy Noro NOBHOMY 3rOpPsHHI 3
KUCHEM npw MNOCTIMHOMY TWUCKY, IO JOpiBHIOE
101 320 Ma, i npu noBepHEHHKI TeMmnepaTypy Npo-
OYKTIB 3ropsHHSA [0 TeMnepaTypu HaBKOAULWLHBLO-
ro cepenosumiya.

MpumiTtka 1. Llen napaMeTp BkNtovae npuxoBaHy Ten-
noTy KoHAaeHcauil BOAAHOT Napu, Wwo MICTUTLCH B Na-
MBI, @ TAKOX BOASHOI napu, WO YTBOPIETLCA NpW
cnanilBaHHi BOJKIO, AKUIA MiCTUTLCS B Nanuei.
Mpumirka 2. 3rigHo 3 ISO 13602-2 BiggaeThbes nepe-
Bara BULLi# TENNOTBOPHIN 34aTHOCTI.

Mpuwmitka 3. Hiwxua TennoTeopHa 34aTHICTL He Bpa-
XOBYE NPUXOBEHOT TENMOTYU.

3.4 EHepreTHy4HI ouUiHKu Ta cepTudikauin

3.41 eHepreTUyHa OUiHKa,

Ouinka eHepreTuyHol echekTBHOCTI OyaiBens Ha
OCHOBI 3BaXXeHO! CyMu po3paxoBaHoro abo su-
MIPSHOTO CMIOXWBAHHA eHeproHociiB

3.4.2 po3paxyHKoBa eHepreTu4Ha ouiHKa

EHepreTvyHa OUIHK2, L0 rPYHTYETLCHA Ha pa3pa-
XYHKax 3Ba)KeHOoi nocTaeneHo! eHeprii HeTTo, Wo
BMKOPWUCTOBYETLCH DyAiBNE LWOPIYHO ANs noT-
peb onarneHHsi, OXONOLXEHHS, BEHTUNALT, raps-
4YOro BOAOMOCTAYaHHA A OCBITNEHHS.

Mpumitka. JepxasHi opraHn Bnagy MOXyTb BUpiLy-
BaTW YM BPaXOBYBaTU PELITY CNOXMTOI eHeprii Ana
npwuroTyBaHHA i, BUpoBHMLTBA, NparHsA, koMn'ioTep-
Horo ofnagHaHHA ToWO. FKULO KINMBKICTb CROMXWTOL
eHeprii Ha ui noTpebn Bype BpaxoBysBaTUCs, TO He-
0oBxiiHO po3pobuT cTaHAAPTHI BXIiAHT AaHi ANs pi3HMX
T#niB OyAisentb i cnoxusavie. 3aBxgu BpaxosytoTbCs
eHeproeuTpaTtu Ha noTpebu ocBiTNeHHA, 33 BUHATKOM
XKUTNOBKUX ByAiBENb (3a piLUEHHAM AEPXKABHUX OPraHie
Braam).

3.4.3 cTaHOapTHa eHepreTuyHa ouyiHka

EHepreTuyHa ouiHKa, po3paxoBaHa 3a NpPoeKTHU-
MU AaHumun ans Byaieni Ta craHaapTHOro Habopy
NaHUX.
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satisfy the need for humidification

3.3.19 energy use for lighting
electrical energy input to the lighting system

3.3.20 gross calorific value

guantity of heat released by a unit quantity of fuel,
when it is bumed completely with oxygen at a
constantpressure equal to 101 320 Pa, and when
the products of combustion are returned to am-
bient temperature

NOTE 1 This quantity indudes the latent heat of con-
densation 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 account
of the latent heat.

3.4 Energy ratings and certification

3.4.1 energy rating

evaluation of the energy performance of a buil-
ding based on the weighted sum of the calculated
or measured use of energy carriers

3.4.2 calculated energy rating

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

NOTE National bodies can decide whether other
energy uses resulting from occupants’ activities such
as cooking, production, laundry, computer equipment,
etc. are included or not. If included, standard input data
needs to be provided for the various types of building
and uses. Lighting is always included except (by
decision of national bodies) for residential buildings.

3.4.3 standard energy rating

energy rating calculated with actual data for the
building and standard use data set




Mpumitka 1. Boxa nokasye BHyTpiluHe LL{OpiYHe eHep-
rocnoxvisaHHs byAiBneto B cTaHgapTHUX ymosax. Lle e
OCOGNMBO BaXMMBUM AAS cepTudikallii cTaHAapTHOI
EHepreTnYHo! eheKTNBHOCTI.

Mpumitka 2. BoHa MOXe TakoX HasMBaTUCs «SAKICHOO
E€HEPreTUYHOKD OLIIHKOIO» .

3.4.4 npoeKkTHa eHepreTUyHa ouiHKa

PospaxosaHa eHepreTyHa owiHka 3a NPOSKTHK-
MU AaHumun ans Byaisens i ctaHaapTHoro Habopy
AaHuX.

MNpumitka. BoHa nokasye po3paxyHkoBe BHYTPIlLHE
LWopidyHe eHeprocrnoxusanHs Byaisneto y cTaHAapT-
HWX ymoBax. Lie e ocobnneo saxnmemm npuy oTpuUMaHHi
Hoasony Ha GyAiBHULTBO Ha cTagil NPOEKTYBaHHA.

3.4.5 npuctocoBaHa eHepreTUuHa OLliHKa

EHepreTuyna ouivka, pospaxosana 3a thakTU4yHK-
MW daHuMun Ans Byaieni ta KnimaTy, a Takox aa-
HYMW LLOA0 38HATOCTI

3.4.6 BuMipsiHa eHepreTUyHa ouiHka

EHepreTuyHa ouiHka, wo FPYHTYETLCH Ha BUMI-
PSHIA KinbkocTi nocTaeneHol Ta eKCnopToBaHo|
eHeprili.

Npumitka 1. BuMipsiHa oujnka — Lie 3BaxkeHa cyma BCix
BUKOpUCTaHUX Bygignelo eHeproHociis, BUMIPSIHUX Ni-
HunbHUKamy abo iHWWMY npunagamm o6niky. Lle mipa
excnnyarayifnHnx XxapakTepucTik Byaieni. Bora ocob-
NMBO Baxamea Ana cepTudikauil dakTuuHoT eHepre-
TUYHOT ehbeKTUBHOCTI.

Mpumitka 2. Takox Bigoma sk «eKcnyarauiitHa
OuiHKa».

3.4.7 nosipuni inTepan

IHTEpPBanN, KW 3 BUCOKOK WMOBIPHICTIO (Hanpuk-
naa, 95 %) sknioyae GakTUYHI 3HAYCSHHS.

3.5 EHepreTuyHuit po3paxyHOK

3.5.1 pospaxyHkoBa Mogens 6ynisni

MaremaTtuana Mogens Bygisri, 53Ky BUKOPUCTOBY-
H0Tb ANA po3paxyHKy 1T eHeprocnoXuBaHHs

3.5.2 pospaxyHkoBuit iHTepearn

HuckpeTHui ivTepean Hacy Ansi po3paxyHKy eHep-
ronoTpedu Ta eHeprocnoXusaHHs ons onanexHs,
OXOMOPKEHHS, 3BONOXKEHHSA Ta OCYLLIEHHS.
Npumitka. Tvnosi AuckpeTHi iHTepBany Yacy: ogHa ro-

AWHa, oaunH Micaub abo oAMH onanBanbHUNA nepioa
Ta/abo nepioa oxonomxeHHs, pexum poboTty Towe.

ACTY B EN 15603:2013

NOTE 1 It represents the intrinsic annual energy use of
abuilding under standardised conditions. This is
particularly relevant to certification of standard energy
performance.

NOTE 2 It can also be termed «asset energy rating».

3.4.4 design energy rating

energy rating with design data for the building and
standard use data set

NOTE It represents the calculated intrinsic annual
energy use of a designed building under standardised
conditions. This is particularly relevant to obtain a
building permit at the design stage.

3.4.5 tailored energy rating

calculated energy rating using actual data for a
building and actual climate and occupancy data

3.4.6 measured energy rating

energy rating based on measured amounts of
delivered and exported energy

NOTE 1 The measuredrating is the weighted sum of all
energy carriers used by the building, as measured by
meters or other means. It is a measure of the in-use
performance of the buiding. This is particularly relevant
to certification of actual energy performance.

NOTE 2 Also known as «operational rating».

3.4.7 confidence interval

interval that has a high probability (e.g. 95 %) to
include the actual value

3.5 Energy calculation

3.5.1 building calculation model

mathematical model of the building, used to cal-
culate its energy use

3.5.2 calculation step

discrete time interval for the calculation of the
energy needs and uses for heating, cooling, humi-
dification and dehumidification

NOTE Typical discrete time intervals are one hour, one
month or one heating and/or cooling season, operating
modes, and bins.
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3.5.3 poapaxyHKOEBUN nepiof
Mepioa 4acy, 4ns SKoro 34INCHIOETLCS po3paxy-
HOK.

MpumiTka. Po3paxyHKOBWIA NEPIOA MOXHA PO3LIMTHI
Ha Kirbka po3paxyRKoBMX iHTepBanis.

3.5.4 TennoHaaXoaXeHHA

Tennora, WO YTBOPHETLCS BCepeauHi abo Hag-
XOOWTb 330BHI 00 KOHAUUiIoHOBaHoro of'emy Bif
[¥epen TenmoTh, iHWMX HiX Ti, Wo cneuianbHo
BUKOPUCTOBYIOTE ANA ONaneHHA, OXONOKEHHNA
ab0 niaAroTOBKY rapsiyol BOAM.

Mpumitka 1. 1o HYX BiAHOCSTb BHYTPILLHI TENNoHaa-
XOOXXEHHSA T3 COHAYHI TEMNMOHALAXOMKEHHA. Tennosu-
TOKW, SiKi BUAaNsa T TennoTy 3 ByAisni, BpaxosyoThea
AK HaAXOMKEHHS 3 BiA'EMHUM 3HaKoM. Ha BiAMIHY Big
Tennonepeaavi Ans Mpkepena Tennotd (abo BUTOKY)
pi3HALA MK TEMNepaTypoilo po3rmsHyToro ob'emy i
TEMNEPaTYpOIO [Xepena He € PYLIAHOK CUoK ANA
TENNOBOrC NOTOKY.

Mpumitka 2. OnA NiTHIX yMOB TeNNOHaAXOMKEHHNA 3
MO3VTUBHUM 3HAKOM BHOCATb J0OAATKOBE TeNnoBe
HaBaHTaXeHHS Arsi 06'eMy.

3.5.5 coHAYHe BUNPOMIHEHHA

Magatoda COHAYHA TENMoTa Ha OAUHULIO MUIOLL
NOBEPXHi 3a NeBHMiA nepioA.

3.5.6 koedpiLieHT BUKOPMUCTAHHA HAQXokeHb
KoedilieHT 3HWKEHHS CymMapHUX MicsdHuX abo
CE30HHUX TEMNOBUX HaAXOAKEHD AN BUSHAYEH-
HS PE3YNbTYIOHOro CKOPOYEHHA erepronotpedu
ONA onanexHHs byauHKy.

3.5.7 xoedinicHT BUKOPUCTAHHA BTpaAT

KoediuieHT 3HMKEHHSA CyMapHOT MICAYHOT Tenno-
nepeaadi AnNs BU3HAYEHHSA Pe3yNbTYKHOra CKo-
POYEHHST eHepronoTpebn 4Nna OXONOAKEHHS.
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3.5.3 calculation period

period of time over which the calculation is per-
formed

NOTE The calculation period can be divided into a
number of calculation steps.

3.5.4 heat gains

heat generated within or entering into the condi-
tioned space from heat sources other than energy
intentionally utilised for heating, cooling or do-
mestic hot water preparation

NOTE 1 These include internal heat gains and solar
heat gains. Sinks that extract heat from the building,
are included as gains, with a negative sign. In contrast
with heat transfer, for a heat source (or sink) the
difference between the temperature of the considered
space and the temperature 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.

3.5.5 solar irradiation
incident solar heat per area over a given period

3.5.6 gain utilisation factor

factor reducing the total monthly or seasonal heat
gains to obtain the resulting reduction of the ener-
gy need for heating

3.5.7 loss utilisation factor

factor reducing the total monthly heat transfer to
obtain the resulting reduction of the energy need
for cooling
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4 TMO3HAKW, OOMHULI BUMIPY TA IHOEKCU 4 SYMBOLS, UNITS AND SUBSCRIPTS

EHepreTuyHi oguHuLi BuMipy HaBegeHi Ges npe- Energy units are shown without a prefix. All pre-
chikeis. JonyckaTbes BCi Npedikey (Hanpuknag, fixes are allowed (e.g. J, kJ, MJ, GJ).

A, )bk, MIOx, Tx).
Tabnuua 1 - MosHaku Ta oauHuLi BUMIpY

Table 1 — Symbols and units
[NosHaka MapameTp Onunuua sBumipy
Symbol Quantity Unit
2 Mnowa M2
Area m?

MoBHa eHepria (Brovaroun NEepBUHHY eHeprito, BCi eHeproHocii Ta
eHepronoTpedu, kpim Tennotu Ta pobotu)

kr, M3, Br-rog, Ix°)

Celsius temperature

E Energy in general (including primary energy, all energy carriers, and kg, M3, Wh, J9
energy needs, except heat and work)
; BUnpoMiHoBaHHs x/m?, kBT-rog/m?2
Irradiation Jim?, kWh/m?
p lNepBuHHa eHepria abo NoNiTUYHMIA cdakTop _
Primary energy or policy factor
H,JH [NokasHuk Tennonepenay TPaHCMICie, BEHTUNSLIED B1/K
™ ve Heat transfer coefficient by transmission, ventilation WK
H TennoteopHa 3aaTHiCTL MIK/kr
Calorific value MJ/kg
K MNokaskuk sukupis CO, Kr/Ix; r/(kBT-ron)
CO, emission coefficient kg/J; g/kWh
m Maca (Hanpuknag, Kinbkich Bukuais COy) Kr
Mass (e.g. quantity of CO, emissions) kg
0 3aiHaTicTs 0cib
Occupancy persons
Q KinbkictbTennotu Ix, Brrog @
Quantity of heat J, Wh @
/ Yac, nepiog vacy c?
Time, period of time s @
Ob'em M3
4 3
Volume m ]
EdbektuHicTs, koedivieHT yTunisawii B
i Efficiency, utilisation factor
9 Temnepatypa B rpagycax Llenscia °c

oAuHuLIelo ereprii € BT-rog 3amicts .

&) OarHnugs BUMIpY 3anexuTs Big TUNY eHeproHocis.
® The unit depends on the type of energy carrier.

A FoanHu (roA) MoxyTb BYTW BUKOPUCTAHI B SIKOCTI OAVHWUI BUMipY yacy 3amicTb CEeKyHA ANS BCiX BENNYMH,
LI BKITKOYAKTb Yac (Hanpuknaa, Ansi nepiogis 4acy, a Takox KPaTHOCTI NOBITPOOGMIHY), ane B LiboMy BURagKy

) Hours (h) may be used as the unit of time instead 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 of energy is Wh instead of J.
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Tabnuua 2 — IHAEKCH

Table 2 — Subscripts
C OXonopKeHHs an Piunnn
Cooling Annual
CO;, Moe'szaHi 3 Bukmuaamu CO, per 3a nepiog vacy
Related to CO, emissions For a period of time
= EnexrpoeHeprist e 30BHILWHIA
Electricity External
H OnaneHHs dh LleHTpanizoBaHe TennonocradaHHs
Heating District heat
L OcBiTNeHHA ngen Bes reHepauil
Lighting Without generation
P [epeBuHHa ren BinHoBnwBaHa eHepris
Primary Renewable energy
T Tennosui nren HesigHoBRoBaHui
Thermal Nonrenewable
vV BenTunsiis nrvd HeyTunizosaHuit
Ventilation Not recovered
w [apsva Boga gen ['enepauis, reHepaTtop
Hot water Generation, generator
hum 3BONOXEHHS out BuxigHa
Humidification Qutput
dhum | OcyweHHs ’ in Bxigna
3 De-humidification Input
pr BupobneHuii sol CoHs1uHNA
Produced Solar
pol [MoB'a3aHni 3 NONITUKOK i j, k IMopsifKkoBUA iIHAEKC
Related to policy Dummy subscripts
calc PospaxyHkosui rvd YTunizosaxui
Calculated Recovered
meas | Bumipanuia int BHYTpiwWHIA
Measured Internal
del [MocTaeneHnin exp ExcnopToBaHuit
Delivered Exported
nd [NoTpeba aux JonaTkoBuia
Need Auxiliary
rbl AKUA yTURI3YI0TD dis Cucrema po3nogineHHs
Recoverable Distribution system
Is BrpaTta sys Cucrema
Loss System
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5 OLIHIOBAHHS EHEPIETUYHOI
E®EKTUBHOCTI BYAIBENbL

5.1 EHeprocnoxusaHnHs

OUiHIOBaHHS PIYHOrO EHEeProcnoXUBaHHSA 6yaisni

OXONJIOE TaKi NOCNyriu:

— OnaneHHs;

— OXOJIO/PKEHHS Ta OCYLUEHHS:

— BEHTWUAALIA Ta 3BONOXEHHS;

— rapsye BOOONOCTAYaHHS;

— OCBITNEHHA (HeoBOB'I3KOBO HNS KUTAOBUX
byaisensb);

— iHWi nocnyru (HeoGoB'A3KOBO).

PiuHe eHeprocnoxueaHHa Bkniovae AojzaTkoBy

EHEPrio Ta BTPATU BCiX CUCTEM.

HepxxasHi opranu Bnaau BUPILLYIOTL, YY1 NOTPIBHO
BKJO4aTU N0 pO3paxyHKOBOT OLIHKKU eHepril Ha
OCBITNEHHS UTNOBUX Oyaisens, Tak camo siK i
EHeprito Ha iHwWi nocnyrv (Hanpuknag, EJIeKTPUYIHI
npunaau, npuroTysaHHs ixi, NpoMUCNosi npole-
cW) y BCix Tunax Byaisens.

MNpuMitka. EHeprocnoxuvsaHHs npyn ocBiTNeHH Ta
IHLWNX nocnyrax BKNKYaETLCA A0 BUMIpsiHOT eHepre-
TUYHOT OLJiHKN.

5.2 Mexi ouiHIoOBaHHS

Mexi ouiHIOBaHHA eHepreTuuHoi edeKTUBHOCTI
NOBUHHI ByTW YiTKO BU3HaveH] nepeq ouiHiBaH-
HsIM. [X HaauBaloTb Mexamm cucTemn. Mexi cuc-
TEMU NOB'A3aHI 3 PO3PAXyHKOBUM OB'EKTOM (Ha-
npvknaa, keaptvpa, Syaisns, Towo).

Y Mexax cuctemu perynsipHi TENNOBTPaT Bpa-
XOBYOTb BesnocepeaHbo; No3a Mexamu cucTemMu
IX BpAxXoBYIOTh Yepes KoediLieHT NepeTBOpPEHHS.

EHepria moxe 6yT¥ iMnopToBaHo um EeKenopro-
BaHOIO Yepes mexi cuctemu. [lesiki 3 uMx eHepre-
TUHHX NOTOKIB MOXYTb BYTI KinbKicHO BUMIpsHI
(Hanpwknag, ras, enekTpuuHa eHepris, ueHTpa-
Ni30BaHE TENNOMNoCTa4YaHHs! Ta BOAOMNOCTaYaH-
HAA). MexXelo CUCTeMM Ans @ReproHociis € niunnb-
HWKW rasy, enekTpuyHoT eHeprii, ueHTpanizoBaHo-
ro TeNnonocraYaHHA Ta BOAONOCTAYaHHA, 0TBO-
PU cxoBUMula AnNs 3aBaHTaXEHHA pigkux Ta
TBEPANX EHEProHoCITB.

Omxe, AKLWo YacTrHa iHxeHepHoT cucTtemu Bynis-
ni (Hanpuknag, koren, OXOMoaAXyBay, rpagupHs
TOLLO) PO3TaLIOBaHA 33 MeXamu Ooropoayeanb-
HOI KoHCTPyKUiT Bygisni, ane (bopmye yacTuHy
BPaxoBaHUX kOMyHarbHO-eKCrnyaTaLiiiH1X nocnyr,

ACTY B EN 15603:2013

5 ASSESSMENT OF ENERGY
PERFORMANCE OF BUILDINGS

5.1 Energy uses

The assessment of the annual energy used by a
building shall comprise the following services:

— heating;

— cooling and dehumidification;

— ventilation and humidification;

— hot water;

— lighting (optional for residential buildings);

—~ other services (optional).

The annual energy use includes auxiliary energy
and losses of all systems.

National bodies decide if energy for lighting in
residential buldings, as well as energy for other
services (e.g. electrical appliances, cooking, in-
dustrial processes) in all types of buildings shall
be included or not in the calculated rating.

NOTE Energy uses for lighting and other services are
included in the measured energy rating.

5.2 Assessment boundaries

The boundaries for the energy performance
assessment shall be clearly defined before the
assessment. It is called system boundary. The
system boundary is related to the rated object
(e.g. flat, building, etc).

Inside the system boundary the system losses are
taken into account explicitly; outside the system
boundary they are taken into account in the
conversion factor.

Energy can be imported or exported through the
system boundary. Some of these energy flows
can be quantified by meters (e.g. gas, electricity,
district heating and water). The system boundary
for energy carriers is the meters for gas, elect-
ricity, district heating and water, the loading port
of the storage facility for liquid and solid energy
carriers,

Consequently if a part of a technical building
system (e.g. boiler, chiller, cooling tower, etc.) is
located outside the building envelope but forms
part of the building services assessed, it is
considered to be inside the system boundary, and
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TO BOHa pO3rMSAaETLCA SIK Taka, WO 3HAX0ANTLCA
y MeXax CUCTEMM, | TaKUM YUHOM, perynapHi
TENMOBTPATH BPaxoByloTh DesnocepeHbO.

its system losses are therefore taken into account
explicitly.

SRR
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MoHaxu:

1 cnoxusay

2 cxoBuye

3 koten

4 nanueo

5 enekTpoeHeprisa

6 nopartkoBa eHepris

7 TENNOBUA COHAYHWIA KONEKTOP
8 hoToeneKTpuYIHa naxHens

9 mexa

Key:

1 user

2 storage

3 boiler

4 fuel

5 electricity

6 auxiliaryenergy

7 thermalsolarcollector
8 Photovoltaic panel

9 boundary

PucyHok 1 — Mexa — Npuknagn noToKIB EHeprii Yepes Mexy CucTemu
Figure 1 — Boundary — Examples of energy flows across the system boundary

[ns akTMBRNX COHAYHMX, BITPOBUX i rigpoeHepre-
TUYHUX CMCTEM Najakua COoHAYHa pagiauin Ha
COHAYHI NaHeni abo KiHeTu4YHa eHepris BiTpy 4u
BOWM He € 4acTWHOK eHepreTudHoro BanaHcy
Oynisni. Tk eHepris, nocTaBreHa reHepyio-
ynm obnagHaHHAM, | goAaTkoBa eHepria, He-
obxigHa ans noctavanHA eHeprii Big Axepena
(Hanpuknag, COHAYHOIO KonekTopa) Ao Oyaisni
BPaxoBYyKTLCS B eHepreTwyHoMy Ganadci. Ha
HauioHanbHOMY PiBHI BUPILLYETLCS, Yut € LA eHep-
rigs YaCTUHOK NOCTaBreHol eHepril.

Moxe OyTu npoeefeHe ouiHBaHHA rpynu Oy-
fNiBenb, 9KWO BOHW 3HAXoAsTbCA Ha OLHIA 3&-
MEnbHIA AinsaHuUi, abo Ko BOHY 06CNyroByoTh-
CA OQHUMM | TUMK XK IHKEHEPHUMW CUCTEMAMU,
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For active solar, wind or water energy systems,
the incident solar radiation on solar panels or the
kinetic energy of wind or water is not part of the
energy balance of the building. Only the energy
delivered by the generation devices and the
auxiliary energy needed to supply the energy from
the source (e.g. solar collector) to the building are
taken into account in the energy balance. it is
decided on the national level, if this energy is part
or not of the delivered energy.

The assessment can be made for a group of
buildings, if they are on the same lot or if they are
serviced by the same technical systems.




MNpumitka. [ina oyiHkn signosigHo go EN 15217 ne
Binbure Hix ogHa 3 Byaisens Moxe MaTh KOHAMLIOHO-
BaHy nnouy roHaa1000 m2,

Ocobnusi npasvna ans mex Yy 3anexHocTi Bif
METU OUIHIOBAHHS EHepreTUdHol edeKTUBHOCTI
Ta TMny Gyaisni MoxyTe ByTu nepeabaueHi Ha
HaLioHanbHOMY PiBHi.

5.3 Tunu i BUKOpPUCTaHHS olliHOK

Y UbOMy cTanzapTi HaBefeHo fBa OCHOBHUX
TAMWN EHepreTU4HUX OUiHoK Byaisens:

— PO3paxyHKOBa €HepreTudHa oujHKa:

~ BUMIPAHa eHepreTuyHa oujiHKa.

PospaxyHkoBa eHepretudyHa oOuiHKA BKIOYAE
EHEProcnoXvBaHHA NPU ONaneHHi, OXONOMXEHHI,
BEHTUNALI, rapsadoMy BOAOMOCTauaHHi i, 3a He-
06XiAHOCTI, OcBITNEHHI. BoHa He BKkoYace B cebe
eHeprio ANS iHWKNX NOCAYT, SIKLLO Ue He 3aTBepa-
KEHO Ha HauioHarbHOMy piBHi. Takum YUHOM,
0buABa TUNKM OL{IHOK He MOXYTb ByTn sicTaBneHi
Ges ypaxysanHsa dakTopis, W0 3a3HaueH Y pos-
aini 9.
Po3paxyHkoBa eHepreTuHa oLjiHKka Moxe ByTu:
— CTanjapTHo, sika 6asyerbcsa Ha BXiAHUMX Aa-
HUX NPO CTaHR[apTHI KniMaTUYHi YMOBM, ekc-
nnyatauito, oT64EHHS, | BXIAHMX AaHWX wono
3alHATOCTI, BU3HAYEHUX Ha HaLlioHanbHomy
piBHI i HaBeaeHuX y HauioHanbHomy [oaaTky.
Taka ouiHka Ha3uBaeTbes «NPOEKTHOK OL}iH-
KOIO», AKWO 3aCTOCOBYETLES AnA Byaisni, wo
MPOEKTYETLCS;
= MPWCTOCOBaHO, PO3PAxXOBAHOK 3 ypaxyBaH-
HAM [@aHuX Npo KniMarT, 3aiHATICTb, OTOYEHHS,
ananToBaHux Ao icHylouo! Byaisni Ta uinen
pOo3paxyHky.
MeTon ouiHoBaHHS BUMIpsSIHOT  eHepreTuyHoi
OUiHKW HaBedeHO B po3aini 7.

HepxaBHi opraHn Bnaay BU3Ha4aoTh:

— SKWA TUN OLIHKY 3aCTOCOBYETLCA AN KOXHOMO
TNy Oyaieni Ta METY OLiHIDBaHHS eHepreTuy-
HO €(PEeKTUBHOCTI;

— 3@ SKUX YMOB NPOEKTHY OLiHKY MOXHa poarns-
AaTH sIk NEPETBOPEHY Ha PO3PaxyHKOBY eHep-
TETUYHY OUiHKy Ans dakTudHo 36ynoBaHol
Dyaisni;

— 44 € noHoBMoBaHa eHeprif, BUpobneHa Ha
MiCL, YaCTMHOK nocTasneHol eHeprii.

Tunu ouiHok y3aranbHeHi B Tabnuui 3.

ACTY B EN 15603:2013

NOTE For the rating according to EN 15217 no more
than one of the buildings may have a conditioned area
of more than 1000 m?.

Specific rules for the boundaries, depending on
the purpose of the energy performance assess-
ment and the type of the buildings may be pro-
vided at national level.

5.3 Types and uses of ratings

This standard gives two principal options for
energy rating of buildings:

— calculated energy rating:

— Mmeasured energy rating.

The calculated energy rating includes energy use
for heating, cooling, ventilation, hot water and
when appropriate lighting. It does not include
energy for other services unless so decided at
national level. Therefore, both ratings cannot be
compared without special caution, mentioned in
clause 9.

The calculated energy rating can be either:

— standard, based on conventional climate, use,
surroundings and occupant-related input data,
defined at national level and given in a national
annex. This rating is called «design rating»
when applied to a planned building;

— tailored, calculated with climate, occupancy,
and surroundings data adapted to the actual
building and the purpose of the calculation.

The assessment method of the measured energy

rating is given in clause 7.

National bodies determine:

— which type of rating applies for each building
type and purpose of the energy performance
assessment;

— under what conditions the design rating can be
considered as or converted to a caiculated
energy rating for the actually realised building;

— ifrenewable energy produced on site is partor
not of delivered energy.

The types of rating are summarised in Table 3.
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Tabnvua 3 - Tunu ouiHOK
Table 3 — Types of ratings
BxigHi aaHi
Hassa Input data KopucHicTs abo meta
Name BuKopyCTaHHs Knimar Byaisns Utility or purpose
Use Climate Building
PospaxyH- |llpoekTHa CranpgaptHe |CraspapTHu#t |Mpoektosana |[o3Bsin Ha ByaisBHUMUTBO,
KoBa Design Standard Standard Design cepTungikat ymoB
Calculated Building permit, certificate
under conditions
CrargaptHa |CrangaptHe [CraHpaapTHURA | IcHylo4a CeptudikaT eHepreTn4Hoi
Standard Standard Standard Actual etheKTMBHOCTI, HOpMKM Ta
npaswura
Energy performance
certificate, regulation
IMpucTocosa- | 3anexHo Big uini IcHyto4a Onrumizauina, nepesipka,
Ha Depending on purpose Actual MnaHyBaHHSA MogepHisalyi
Tailored Optimisation, validation,
retrofit planning
BumipaHa |Ekcnnyata- |®dakTtudHe DakTuYHUA IcHytoua CepTtudikat eHepreTU4Hol
Measured |uiliHa Actual Actual Actual eeKTUBHOCTI, HOPMW Ta
Operational npasuna
Energy performance
certificate, regulation

Fa

6 PO3PAXYHKOBA EHEPI'ETUMHA OLIIHKA

6.1 MeToauka po3paxyHKy
6.1.1 3azanbHi nonoxeHHs

PoapaxyHKoBWiA anropuTM NoYMHAETBCS 3 po3pa-
XyHKY noTpeb i 3aKiHUyeTbCA pO3paxyHKOM [XKe-
pena (Hanpukiag, Big eHrepreTudHUX notpeb
Byaisni 10 NepBUHHOT eHepril).

EnekTpuyRi (OCBITNEHHS, BEHTUNALIS, AOAATKOBA
eHeprisl) i Tennosi nocnyru (onaneHHs, oxonog-
EHHS, 3BONOXEHHS, OCYLLEHHS, rapsiye BOAO-
MoCTa4YaHHA) POo3rnsnaroTbCs OKPEMO B Mexax
oynisni.

BupobHuuteo eHeprii Ha TepuTopil Oyaisni, Wo
6a3yeTbCs Ha MICLUEBUX MOHOBMIOBaHWUX pecyp-
cax, Ta MNocTasneHa eHepria posrnanarTbea
oKpemo.

6.1.2 Po3paxyHkoeul inmepeai

MeTo1o po3paxyHKy € BU3HAYeHHA piYHOro sa-
rafNbHOr0 BUKOPUCTAHHS eHeprii, nepBUHHOT
eHepril un suknais CO,. [Ing pisHUX eHepretuy-
HUX MOCIYT Lie Moxxe OyTu 3pobneHo ofHuM i3 Ta-
Knx cnocobis:
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6 CALCULATED ENERGY RATING

6.1 Calculation procedure

6.1.1 General

The calculation direction goes from the needs to
the source (e.g. from the building energy needs to
the primary energy).

Electrical services (such as lighting, ventilation,
auxiliary) and thermal services (heating, cooling,
humidification, dehumidification, domestic hot
water) are considered separately inside the buil-
ding boundaries.

The building on site energy production based on
locally available renewable resources and the
delivered energy are considered separately.

6.1.2 Calculation step

The objective of the calculation is to determine the
annual overal energy use, primary energy or CO,
emission. For the different energy services, this
may be done in one of the following two different
ways:




?

— PO3paxyHOK NMPOBOAUTLCA 3 BUKOPUCTAHHAM
CEepPenHbLOPIYHUX 3HaYEHDb! :

— PO3paxyHoK 3AINCHIETLCA LWINAXOM noginy
POKY Ha Kinbka po3paxyHKOBUX Nepiofis (Ha-
npuknag, MICAL, roAMHN TOLLO), BUKOHYIOTHCS
PO3paxyHK A1 KOXHOFO KPOKY nepioay, Bu-
KOPUCTOBYIOYM 3anexHi Big nepioay 3HaYeHHs
Ta CYMYIOTbCHA pe3ynbTaTi 4ns BCiX nepionis
POKY.

NpumiTka. BUKOPMCTEHHA PiuHUX 3HAYEHb y Baratbox

BUNajKax € He3afoBiNbHUM, 0cOGIMBO NPK PO3PaxyH-

Ky Bukmais CO; Npyt CE30HHOMY BUKOPUCTARH eHeprii.

3BITHI Tabnuui niacymoBsytoTh PIYHY eHepreTuyHy

ePeKTUBHICTE  0ropogXyBarnbHOT KOHCTPYKLIT

Oyaieni Ta ikxeHepHNX cuctem 6yaisni. Yacoeui

IHTEpBan y uux Tabnuusx — pik.

6.1.3 Npunyunu PO3PaxyHKy ymunizoeaHux
HaoxodxeHs ma empam

6.1.3.1 3azansHi nonoxenns

Baaemogii mix pisHumMn EHepPreTUHHYMU KOoMY-
HaNbHUMK NoCAyTramMy (onaneHHs, OXONOMKEHHS,
OCBITNEHHS) BPaxoByIOTHCS Y PO3paxyHKy Tenno-
HalXOMKeHb Ta PerynspHux BTpaT, Lo MOXyTb
ByTn yTUnizoBaHi, SKi MOXyTb MaTh MO3UTUBHMI
4N HEraTUBHWIA BNIVB Ha EHEpPreTUYHY edeKTUB-
HiCTb Oyaisni.

PospaxyHoK noynHaeTbea 3 pospaxyHKy notpebn
Oyaisni BignosigHo oo EN ISO 13790. Tennowag-
XO/PKEHHA | yTunisauiitHi Tennosi BTpaTw (Ha-
APUKNaA, COHAYHI TEeNNOHaAXOAKEHHS, MeTabo-
NiYHI TeNNoHaaXomKeHHS TOLLO), WO BKITHOYEHI
Ao notpeb byaieni, MalTy ByTM BU3HAUeHi Ha
HauioHanbHOMy piBHi. Y 3BiTi NOBUHHO ByTh 3a-
3HaYeHO, aKi TeNNOHAAXOLKEHHS 1 yTURi3auinHi
Tennosi BTpaTv (Hanpuknag, COoMAYH Hapxon-
KEHHR, mMeTaboniyHi HaaxoKeHHs Toulo) Bynu
BPaxoBaHi.

Hea niaxoan possonsiots 3abesneunTu Bpaxy-
BaHHS YTUNI3AUIMHUX Tennosux BTpaT, fKi He
Oynu BKNIOYEHI B eHepreTUyHi notpebu bygisni
Ha noYatky (ams. 6.1.3.2 16.1.3.3).

Npumitka. Bubip moxe GyTtu pisHum ans Pi3HMX iHxe-
HepHux cucrem Bygisni.

6.1.3.2 LinicHud nidxio

Y uinicHomy niaxogai CYKYMHICTb Hacnifkis Tenno-
BUTOKY | [Xepen y Byaisni Ta iHxeHepHNUX cucTe-
Max byaieni, o MoxyTb ByTn yTURizoBaHi ans
KOHOMUiIOHYBAHHA MNPUMILLIEHHS, pos3rnagarThes
B po3paxyHKy noTpeb y Tennosii eHeprii.
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— calculation is performed using annual average
values;

— calculation is performed by dividing the year
into a number of calculation steps (e.g.
months, hours, etc.), performing the calcula-
tions for each step using step-dependent valu-
es and summing up the results for an the steps
over the year.

NOTE The use of annual values is unsatisfactory in
many cases, especially when calculating CO, emissi-
ons of seasonal energy uses.

Reporting tables summarise the annual energy
performance of the building envelope and the
technical building systems. The time step in these
tables is the year.

6.1.3 Calculation principles of the recovered
gains and losses

6.1.3.1 General

The interactions between the different energy
services (heating, cooling, lighting) are taken into
account by the calculation of heat gains and re-
coverable system losses which can have a posi-
tive or negative impact on the energy perfor-
mance of the building.

The starting point for each calculation are the
building needs according to EN SO 13790. The
heat gains and recoverable thermal losses (e.g.
solar heat gains, metabolic heat gains, etc.)
included in the building needs shall be defined at
national level. It shall be specified in the report
which heat gains and recoverable thermal losses
(e.g. solar gains, metabolic gains, etc.) have been
taken into account.

Two approaches are allowed for taking into
account the recoverable thermal losses which are
not included in the building energy needs at the
starting point (see 6.1.3.2 and 6.1.3.3).

NOTE The choice may be different for different tech-
nical building systems.

6.1.3.2 Holistic approach

In the holistic approach, the totality of the effects
of the heat sink and sources in the building and
the technical building systems that are recove-
rable for space conditioning, are considered in the
calculation of the thermal energy needs.
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MoxyTb OyTu noTpiGHi iTepauii y 3BA'3Ky 3 TUM,
L0 TEnnoBi BTpaTH iHXeHepHUX cuctem oyaisni
3anexarhb Bif BXiAHOT eHepril, Aka, B CBOIO Yepry,
3aNeXuTh Bif CUCTEMHUX Kepen TermoTu, AKi
YTUAI3YIOTh.

MeTopuka pospaxyHKy Taka:

a) po3pobnerHsa nigcucTemu pospaxyHKy Biano-
BiaHo fo cepil EN 15241, EN 15243 i EN 15316
Ta BWU3HAYEHHA PErynspHUX TennosTpaT, siKi
YTUNI3YHOTb,

0) [podaBaHHs perynspHuxX TEennosBTpar SKi
yTUNi3yoTh, A0 IHLUMX JKepen Tenna, Akl yTunisy-
I0Thb, WO BXE BKIIOYEHI (Hanpukiad, COHAUHI i
BHYTPILLKI TEMMOHAAXOAXKEHHS, TENNOBTPATH Bif
OCBITNEHHA, AKI YTURI3YOTb, Ta/abo iHLWKX iHxe-
HepHux cucTtem Oyaieni, nofibHux go rapsyoro
BO/I0MOCTa4YaHHA) B pPO3PaxXyHKy eHepronoTpetu
ONst OManeHHs Ta OXONOL4XKEHHS;

B) NoBTOpHE oBuncieHHs eHepronoTpeb Ana
OMNanexHs | OXONOAXKEHHS,

r) NMOBTOPEHHSR KPOKIiB Bi4 a) A0 B), LOKM 3MiHA
eHepronoTpebun Mk gBoma iTepaligMn He byae
MeHLWe BuaHayeHoi Mmexi (Hanpuknag, 1%) abo
3YNKMHKA Nicns KiNbKOX iTepaiii, AK 3aTBepaKEHO
Ha HauioHanLHOMY DPIBHI, -

L) 0BYMCReHHs Pi3HKL MDK eHepricio Ha novartky
Ta HanpukiHLi iTepauii. Pesynstar — Le perynapHi
TENNOBi BTPATK, AKi YTURI3YIOTb.

6.1.3.3 CnpoweHuid nioxio

Y cnpouweHoMy nigXOAl perynsipHi yTunisoBadi
TENMOBTPATH, LIO OTPUMYIOTLCS B pPe3ynbTaTi
MHOXEHHS PETYNAPHUX TEMOBTPAT, AKi YTUni3y-
0Tb, Ha 3BUYaHnI KoedilieHT yTunisadii, 6esno-
cepefHbO BigHIMAIOTLCS Bif, BTPaT KOXHOI po3-
rNAaHYTOl iHXeHepHoT cuctemn Byaieni.

Lle no3Bonsie yHUKHYTU iTepadii.

lNpouenypa po3paxyHKy Taka:

a) po3pobneHHs nigcucTemn po3paxyHkie Bigno-
BinHo Ao cepit EN 15241, EN 152431 EN 15316 i
BU3HAYEHHS perynsapHux TernnosTpart, Ak yTu-
NisyloTh;

6) po3paxyHoK perynsapHnx yTUnisoeaHux Tenno-
BTPAaT WINSXOM MHOXEHHA PperynapHux Tenno-
BTPaAT, K YTUNI3YIOTh, HA 3BUYANHUIA KoediLieHT
yTuiizawii;

B) BifHIMaHHA PErynsipHUX YTUMI30BaHUX Tenno-
BTpPAT cucTemMy Bif 3aranbHuX Ternosux BTpar
cucTemi.
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As the technical building thermal systems losses
depend on the energy input which itself depends
on the recovered system thermal sources, itera-
tion might be required.

The calculation procedure is the following:

a) do the sub-system calculation according to
EN 15241, EN 15243 and EN 15316 series and
determine the recoverable thermal system
losses;

b) add the recoverable thermal system losses to
the other recoverable heat sources already
included (e.g. solar and internal heat gains,
recoverable thermal losses from lighting and/or
other technical building systems like domestic hot
water) in the calculation of the needs for heating
and caooling;

c) calculate again the thermal energy needs for
heating and cooling;

d) repeat steps a) to ¢) until changes of the energy
needs between two iterations are less than a
defined limit (e.g. 1%) or stop after a humber of
iterations, as specified at the national level;

e) calculate the difference between the energy of
the start of the iteration and the end the iteration.
These are the recovered system thermal losses.

6.1.3.3 Simplified approach

In the simplified approach the recovered system
heat losses, obtained by multiplying the recove-
rable thermal system losses by a conventional
recovery factor, are directly subtracted from the
loss of each technical building system conside-
red.

This avoids iterations.
The calculation procedure is the following:

a) do the sub-system calculations according to
EN 15241, EN 15243 and EN 15316 series, and
determine the recoverable system thermal los-
ses;

b) calculate the recovered thermal system losses
by multiplying the recoverable system thermal
losses by a conventional recovery factor,

c¢) subtract the recovered thermal system losses
from the total thermal system losses.




Mpumitka 1. Perynapri yTunizosaHi TennosTpaTt ma-
0Tb BPAaX0BYBATUCS Ha OAMHULIIO KiNbKOCTI eHepro-
HOCIA Nepen OCTaTOYHOI EHEPreTUMHOK OLHKOIW.
MeToauka Hasegena B 6.3.2.

3BudaliHi 3HaueHHs KoediuieHTa yTunizauii 3a-
TBEPAXYIOTLCA HA HaioHanbHOMY piBHi. SIKwwio
HEMAE NOCTYMHOTO HaLioHaNbHOTO 3HaYeHHs, TO
koeilieHT ytunizauii cknagae 80% KoediljeHTa
yTunisauii TennoHanxoKeHb & TennosomMy banau-
Ci, L0 PO3PaxoBYeTLCA BiANoBigHo a0 EN ISO 13790
32 ONOMOro MICAYHOTO METoY.

Mpumirka 2. Ana cknagHux cuctem {(Hanpwknapg, ycra-
HOBKW ANS ONasieHHS | OXonoaxeHHs) PEKOMEHAYETh-
€8 Yinichuii miaxig.

MpumiTka 3. YTunisavjis Tennom B cuctemax (Hanpwuk-
J1ap, nonepefHid ninirpis NoBITPS ANS cnamoBaHHS
abo ytunizauii BUTSKHOrO MOBITPS) PO3rNAgaeTbea y
BIANOBIAHIA cucTemi cTangapTis.

6.1.4 Bnnue kxomnnekcHozo KOHMponwo

Bnnus komnnekcHoro koHTponio, LLIO NOeAHYE KOH-
TPONb Hag AeKinbKoMa cucTeMamu, Moxe ByTun
B3SATUI 0 yBaru BianosigHo ao EN 15232,

6.2 Tennogi notpe6u 6ypisni

Tennogi noTpe6u byaisni, Tennonepegava bygis-
i, TENMOHAAXOKEHHA Byaisni i Tennosi BTpary,
AKi YTUNI3YIOTh, BU3HAYAIOTHCS arigHo 3 Tabnu-
ueto 4. Paaku i CTOBRYMKK y Lijin Tabnuyi noBNHHI
ByTn apantosaHi go BignosigHoi Gyaisni.

Tabnuus 4 — EHepronotpetn byaisni

Table 4 — Building energy needs

OCTY B EN 15603:2013

NOTE 1 The recovered thermal system losses have to
be included per energy carrier before the final energy
rating. The procedure is given in 6.3.2.

Conventional values of the recovery factor are
given at national level. If no national value is
available then the recovery factor is 80 % of the
utilization factor of the gains in the heat balance
calculated according to EN ISO 13790 using the
monthly method.

NOTE 2 For complex systems (e.g. heating and coo-
ling installations) the holistic approach is recommen-
ded.

NOTE 3 Heat recovery in systems (e.g. preheating of
the combustion air, or recovery from exhaust air) is
treated in applicable system standards.

6.1.4 Effect of integrated control

The impact of integrated controls, combining the
control of several systems may be taken into
account according to EN 15232,

6.2 Building thermal needs

The building thermal needs, the building thermal
transfers and the building heat gains and reco-
verable thermal losses are reported using Tab-
le 4. The rows and columns of this table should be
adapted to the building concerned.

C1 c2 C3 C3 C4
OnaneHHs OxonopeHHst
Heating Cooling Mapsiue
Mpuxosaka Mpuxosana | BOAONOCT2-
ABHa HAsHa
Tennora | TEMMOTa (3BO- Tennora | T€NOTa (3BO- HaHHA
Sensible | T1OXeHHs) Sensibl noxenns)) | Domestic hot
Coat | Latent heat he;t ® 1 Latent heat water
| (humidification) (humidification) |
L1 | TennoHaaxomKeHHs i TennoBTpa- |Quge + |- Qcgn + |- -
Tv Byaisni, aki ytunisyors @ + Qs ml + Qc ts. b1
Building heat gains and
recoverable thermal losses
L2 | Tennonepepaua 6yaisni Q4 e - Qe pt ~ -
Building thermal transfers
L3 | Tennosi notpe6u byaisni QH,na Qu.hum,nd Qe na Qe dhum,nd Qw,no
Building thermal needs
2) 33 HeobxigHoCTI

| @ if applicable.
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PiyHa notpeba B eHeprii po3paxoByETbCA Bigno-

The annual energy needs are calculated accor-

Bif]HO A0 ding to:
Qi nd Exepronotpeba ans onaneHHs npumilLieHb (6e3 sgonoxenHa) EN ISO13790
Energy need for space heating (without humidification) EN 1SO13790
Qe na Exepronotpeba 515t OXONOMKEHHA npUMiLLeHb (6e3 OCyLIEHHS) EN 1S013790
Energy need for space cooling, (without dehumidification) EN ISO13790
Qw,na EnepronoTtpeba ansa rapayoro soponocTadaHHs PrEN 15316-3-1
Energy need for domestic hot water PrEN 15316-3-1
Qu.nt Tennonepenaya TpaHCMICIEKD i BeHTURSALicto Oyaieni npu onaneHHi EN ISO 13790
Heat transfer by transmission and ventilation of the building when heated EN 1SO 13790
Qe Tennonepeaada TPAHCMICIELD | BEHTUNALIEI BY/AIBAI NPY OXOMOMKEHHI ENISO 13790
Heat transfer by transmission and ventilation of the building when cooled EN 1SO 13790
Qu,gn BHYTpiLLHi | COHAYHI TEMNOHAAX0AXKEHHS 6ynissi npy onaneHHi EN I1SO 13790
Internal and solar heat gains of the building when heated EN 1SO 13790
Qc.gn BHyTPILLHI | COHAYHI TENNOHAAXOKEHHS Gyaieni npu oxonogkeHHi EN 1SO 13790
Internal and solar heat gains of the building when cooled EN I1SO 13790
Quspt | TEMNOBTPATYU IHKEHEPHUX CUCTEM Bypisni,aki yTUi3yloTb, NPy onarnexHi EN I1ISO 13790
Recoverable thermal losses of technical building systems when heated EN 1SO 13790
Qcis | TEMNOBTPATU IHXEHEPHUX CUCTEM 6y aismni,siKi yTUNI3ytoTb, NPy oxonoaxenti EN 1SO 13790
Recoverable thermal losses of technical building systems when cooled EN 1ISO 13790
Qupumnd | TENNOBA EHEPIA AN1A 3BONOXKEHHA EN 15241
Thermal energy for humidification EN 15241
Qe dhum,na | TENNOBA EHEPTIA ANS1 OCYLLEHHS EN 15243
Thermal energy for dehumidification EN 15243

6.3 IHxeHepHi cuctemu Gyaisni

6.3.1 Tennoempamu iHXeHepHUX cucmem,
enekmpu4yHa ma 0Godamkoea eHepain 6e3
npunadie 2eHepayii e 6yodieni

3HayeHHs perynsapHux TennosTpart, KiNbKOCTI
eneKTpUYHOT Ta AOAATKOBOI eHeprii 6ea rerepauii
3B0ASTLCA Yy Tabnmuio 5.

6.3 Technical building systems

6.3.1 Technical system thermal losses, elect-
rical and auxiliary energy without building ge-
neration devices

The system losses, the electrical and the auxiliary
energy without generation are reported using
Table 5.

Ta6nuusi.5 — PerynsipHi TennosTpaty, enekTpudHa 1a pofaTtkosa eHepris 6e3 rexepauyii

Table 5 — System thermal losses end auxiliary energy without generation
C1 Cc2 C3 C4 C5 T
apsaye
OnarseHns | OxonomkeHHa | BogonocradaHHA BenTunsuisi | OceiTiieHHA
Heating Cooling Domestic Ventilation | Lighting
hot water
L4 |EnekrpudHa eHepris Wiingen We.ngen Wi, ngen Ey EL
Electrical energy
L5 |PerynsapHi TernnosTparm Quingents | Qengens Qw,ngen.is
System thermal losses
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Kireub Tabnuui 5

ACTY b EN 15603:2013

yTUni3yioTh
Recoverable system thermal
losses

1.6 PerynﬂpHi TEennoBTPaTu, AKi QH,ngen,ls,rb/ Qc,ngen,ls,rbl

a
Qw,ngen, Is,rbl Q V,is, rbf QL,IS, bl

CUCTEMWN PO3NCAINEHHSA
Thermal input to distribution
system

L7 |Tennota, Wo HaAXOANTL 40 | Qudisin Qc,dis.in

l/VW, dis,in

a Qy js, 5 — TEMNIOTA, PO3CisiHA CUCTEMOIO OCBITNIEHHS, AKY YTUNI3YIOTb.
® Qs 1 I the recoverable heat dissipated by the lighting system.

MpuMiTka. 3HaueHHs B Uil Tabnuuyi npeacTaBnsoTbL
pesynsTaTh iHLMX cTaHaapTie. ApudmeTuyHo obunc-
JIATY BIACYTHI 3HAYEHHS B L4 TaBnnui HeMOXNKBO.
PerynspHi tennostpatn 6e3 o6nagHaHHA reHe-
pauii B OyniBni BkIOYaOTL BTPaATU NpyU BU-
AineHHi, posnogini Ta 36epiranHi (KO BOHU He
BKIOYEHI B YacTUHY reHepalii) BianosigHoi cuc-
TEMM,

BuxiaHa Tennota cucTeMu OXOMOKEHHS BKITO-
yae B cebe TennonoTpeby Ha OcyLUeHHS.

BuxigHa Tennota cucremn BeHTUNSLIT BKIIOYAE B
cebe Tennosy noTpeby Ha 3BONTOXEHHS.
HeobxigHi exiaHi raHi pospaxosyioTecs Binnosig-
HO 0 CTaHbapTiB, 3a3HAUYEHMX HUXKYE.

NOTE The values in this table are the presentation of
the results of other standards. It is not possible to
calculate missing values by arithmetic in this table.
The system thermal losses without the buiding
generation devices include the emission, distri-
bution and storage losses (if not included in the
generation part) of the respective system.

The thermal output of the cooling distribution sys-
temincludes the thermal need for dehumidification.

The thermal output of the ventilation system inclu-
des the thermal need for humidification.

The necessary inputs are calculated according to
the standards listed below.

Qu.ngen is TennosTpaTw, AoAaTKOBA EHEPris CUCTEMU OnaneHHs 6e3 reHepauil EN 15316-1
Qtingenssm | Thermal losses, auxiliary energy of the heating systems without generation EN 15316-1
WH,ngen
Q¢ ngen,is TennosTpaTi, 404aTKOBA EHeprisi CUCTEMMN OXONOKEHHS 6e3 reHepauii (BKNH4awum
Qg ngentsm | OCyLIEHHS) EN 15243/15241
We ngen Thermal losses, auxiliary energy of the cooling system without generation (including
dehumidification) EN 15243/15241
Qi ngen,is TennosTpaTun, foAaTKOBA EHEPrisi CUCTEMW rapsiHOro BOAONOCTaYaHH: 6e3 reHepauii
QW,ngen,)sjfb/ PI’EN 1 53 1 6“‘3‘2
Wiy Thermal losses, auxiliary energy of domestic hot water system without generation
PrEN 15316-3-2
Ey EHeprocnoxuBarHs Npu BeHTURALT (BKIIOYaK0YH 3BONOXEHHR) | PErynsapHi TennosTparu
QV,’S,fb[ EN 15241
Energy use for ventilation (including humidification) and system thermal losses EN 15241
E; EHeprocnoxusaqHs npu oCBiTNEHHi i poaciaHa TennoTa Big cucTem ocsitnents EN 15193
Qv s, ot Energy use for lighting and heat dissipated by the lighting system EN 15193
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6.3.2 Cucmemu eupobHuymea mennoeor eHepeif

Tennosa eueprisi, IO HaAXoAUTL 40 CUCTEM po3-
nogdineHHs, mae 3abesneuysaTucs BUXIQHOK Ten-
NOBOIO eHEPIED cucTeM reHepatlii Tenna Byaisni
44 eHepriet, AOCTABAEHOIO i3-3a MEXK Byaisni (Ha-
npYKNaa, tesTpanisoBaHe TennonocTadvaHHs).

Tennora, Wo HagxoauTL B cucTemy posnoginex-
HS, PO3AINAETLCA BIANOBIAHO A0 KOHCTPYKUIT cuc-
TEMU MX PISHVIMI NPUCTPOAMU reHepaLlii byaisni
Ta eHeprieto, LD NOCTaBMNAETLCH BeanocepeaHLo
13-33 Mex Bygisni.

Mpumitka 1. Ihdopmayin woao noainy HasedeHa B
EN 15316-1 Ta cepisix EN 15316-4.

Tabnuus 6 Mae oguH cToBMYMK LS KOXKHOT cue-
TeMU reHepaddii, BKIoYaoun KoreHepaluic, ten-
NOBi HACOCU, XONoAUMbHI YCTaHOBKM, TENNOBi cOo-
HSAYHI KONEKTOpU, hOTOENEeKTPUYHI Barapei Touo.
EHepris, nocrasnena BesnocepegHbo fo cuctem
posnogineHHss 6e3 nepeTBopeHHs eHepril (Ha-
NpuKnaj, UeHTpanisoBaHe OnaneHHs, enekTpuka
TOLLO), TAKOX BPaxOBYETLCH B LUX CTOBMYMUKAX.

Tabnuuys 6 — Cucremu reHepauii eHepriy
Table 6 — Energy generation systems

6.3.2 Thermal energy generation systems

The thermal energy input to the distribution Sys-
tems has to be supplied by the thermal energy
output of the building heat generation systems or
energy supplied from outside the building (e.g.
district heating).

The heat input to the distribution system is divided
according to the system design to the different
building generation devices and the energy
supplied directly from outside the building.

NOTE 1 information about the division is given in
EN 15316-1 and the EN 15316-4 series.

Table 6 has one column for each generation sys-
tem, including cogeneration, heat pumps, refrige-
ration units, thermal solar, photovoltaic, etc).
Energy delivered directly to the distribution Sys-
tems without energy transformation (e.g. district
heating, electricity, etc.) is also taken into account
in these columns.

Tuvn reHepaTopa
Type of generator

C1 Cc2 C3
leHepatop 1 | enepatop 2 l'eHeparop J
Generator 1 Generator 2 Generator i

Cucrema poarioginenHs, wo nocrayae @
Distribution systems supplied

L8 [Tennota Buxogy

Thermal output Qgen,out,1 Qgen,out,2 Qgeﬂ,outli
L9 {HomaTkosa eneprist W
L ) W, w,_..;:
Auxiliary energy gen,1 gen,2 gen,i
L10 |PerynapHi tennostpatu (reHepatopa) Q Q Q )
Systemn (generator) thermal losses gen,ls,1 gen.is,2 genlsi
L11 |Perynspui Tennostpaty, ski YTUNi3yioTh Q Q Q A
Recoverable system thermal losses gen,ls.rbi.1 gen.ls.rbl,2 gen.ls,rbl,i
L12 EHepl’iﬂ. BXoAy E. .. E__. B)
Energy |nput gen,in, qgen.in 2 C)
L13 |BupobHuuTBO enekrpoereprii E E E
el,gen,out,1 el,.gen.out 2 el.gen,out i

Electricity production

L14 |ExeproHociin @
Energy carrier

) ins BigHOBMIOBaHOT eHepril, BUpotneHoT Ha TepuT
TOPIB, PO3TALLOBAHMX ¥ MEXax CUCTEMM, He Bpaxoe
°) For renewable energy produced on the building sit
| the system boundary there is no energy input taken

2 Hazsa ChucTemu, Lo NocTavae, HanNPUKNag, onaneHHs, OXONOMKEHHS | rapaqe BOAONOCTAYaHHs TOWo
3 Name of the supplied system, for example heating, cooling, heating and hot water, etc.

® Hasga EHEPrOHOCIA, LLIO BUKOPUCTOBYETLCS FeHEpPaTOpOM (HathTa, ras, coHayHe Tenno Towo)

b) Name of the energy carrier used by the generator (oil, gas, solar heat etc.).

opil 6y4isni, 4u eHeprii, Wo HaaxoauTs Biff iHLLIMX reHepa-
YUY BXIgHY eHeprilo.

€ or energy coming from other generators situated inside
into account.
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Akulo reHepatop 3abesnedye HaaXOMKEHHs 0
iHLIOrO reHepaTopa (Hanpuknag, KoreHepaTop
ana abcopbuiniHore oxonoKysada), BiH pos3-
AINAETbCA Ha TENNOTY BUXOAY AC PO3NOAiNbHOI
-CUCTEMM | TENNOTY BUXOAY Ha reHepadik. Tenno-
Ta BUXOAY, TENNOBI BTpaTH Ta EHepris BXoay Apy-
roro reHeparopa HaAawTbCA TiNbKKM  ANd
iHchopmaLyii, ane He BPaxoBYHTLCH B EHEPreTU-
HoMy GanaHci cuctem reHepallii.

MpumiTtka 2. Y meTogi pospaxyHky koMBiHOBaHoro su-
pobHuLTBa TEnnoBOi Ta EeneKTPUYHOT  eHepril
(EN 15316-4-4) eHepria Bxoay i BCI perynspHi Tennos-
TPaTy Mos'AsaHi 3 TennoTow euxody. EnekrpoeHepria
BPaxoBYETbCA B AKOCTI HapbaBku {MeTon Haabasku
NOTYXHOCTI).

Ana Tennosoro Hacoca pisHULA MK eHeprielo
BXOAY Ta TENNOTOK BUXOAY NNKOC TENNOBi BTpaTit
BPaxoBYHOTbCH B eHepreTniHomy banaHci byaisni
abo Ak ytunisauia Tenna (BcepeamHi Mex cucre-
MK) abo sk BigHOBNIOBaHA eHeprisl, Bupobnera B
Mexax byaisni, KL Tenno 3abupaeTbes Yepes
MEXy cucTeMu (Hanpuknag, TEnnosBWUK Hacoc 3
FPYHTOBUM TennootMiHOM).

AKuio TennoBUiA HAcoC BUKOPUCTOBYETLCA 3 Me-
TOK BUpOOGHUUTBA Tenna Ans onanexHHs Ta raps-
HOr0 BOLONOCTAYaHHS | ANA OTPUMAaHHSA TENNOTH
ANs OXONoMxeHHs, noTpibHa nogava i Bingig ten-
NOTW BKasyroTLCA B paaky L8 tabnuui 6 sik okpemi
BENNYUHU.

Akuio reHepatop 3abesneuye exepriio 4ns ona-
NEHHA Ta OXONOAXEHHSA, TO TennoBi BTpaTu reHe-
patopa i JoAaTKoBa eHepria PO3noAINATLCS MK
UMW [BOMA KOMYHaSlbHUMUK MOCnyramu Bigmno-
BiZJHO O TENNoT BUXOAY.

TennosTpaTtn cucTeMN reHepaTopa i 4oAaTKoRe
E€HEeprocrnoXvBaHHR po3paxoBYTbL BiANOBigHO
Ao vacTuHu EN 15316 ana cuctem onaneHHs i
BignoeinHo fo EN 15243 gns cuctem oxonog-
KEHHS, | HagaTL BiANOBIAHO [0 Tabnuyi 6:

ACTY B EN 15603:2013

In the case that a generator provides the input to
another generator (e.g. cogenerator for absorp-
tion chiller) it is distinguished between the thermal
output to the distribution system and the thermal
output for generation. The thermal output, the
thermal losses and the energy input of the second
generator are only given for information but not
counted in the energy balance of the generation
systems.

NOTE 2 In the calculation method for combined heat
and power (EN 15316-4-4) the energy input and all
system losses are related to the thermal output. The
electricity is counted as a bonus (power bonus me-
thod).

For a heat pump the difference between the
energy input and the thermal output plus the
thermal losses is taken into account in the
building energy balance either as heat recovery
(inside the system boundary) or as renewable
energy produced on the building site if the heat is
collected through the system boundary (e.g. heat
pump with a ground source heat exchange).

If a heat pump is used to generate heat for heating
or domestic hot water and to extract heat for
cooling the required heat supply and extraction
are indicated in row L8 of Table 6 as separate
guantities.

If a generator provides energy for heating and
cooling, then the generator thermal losses and
the auxiliary energy are divided between these
two services according to the thermal outputs.

The generator system losses and the auxliary
energy uses are calculated according to the
appropriate part of EN 15316 for heating systems
and according to EN 15243 for cooling systems,
and reported in accordance with Table 6:

Qoenouti | TENNOTa BUXOAY /-TO NPUCTPOKD resepauii (rennota BxoAy, HEOBXiAHA AN PO3NOAINLHAX
CUCTEM, LLIO XMBIATLCA Bifg UbOro reHepatopa)
Thermal output of the generation device i (thermal input required by the distribution
systems fed by this generator)

Q gen s, TennoBTpaT CUCTEMW /-ro NPUCTPOIO reHepaLil

System thermal losses of the generation device f

Q.genss,mli | TENNOBTPATU CUCTEMMU, SKi YTURI3YIOTh, /-rO NPUCTPOIO reHepaLii
Recoverable system thermal losses of the generation device i

Woen,i HonaTkoBa eHepria i-ro NnpucTpoIo reHepaui
Aucxiliary energy of the generation device i
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E el gen,outi

BupobHunutso enexrpoereprii i-m NPUCTPOEM reHepatii
Electricity production of the generation device

Egenin,i EHepria axoay i-ro npucTpoto reHepauii
Energy input to the generation device i

Egen in HopisHioe Tennoti suxony Ta e/lekTpoeHepril Buxoay nnioc BTPaTu B CUCTEMi MiHyC, ¥y
CMpowWeHOMY NiaxoAi perynsapHi yTunisosani TENNoBTPaTH.

Is equal to the heat output and the electricity output plus the system losses minus, in the
L simplified approach, the recovered system thermal losses.

Y cnpoiyeHomy nigxopi PErynapHi yTunisosari
TENNOBTPATYU BiHIMaOTLCH Bif TENoBTpaT cuc-
TEeMU. TakuM YUHOM, 3aranbHi perynsapHi ytuniso-
BaHi TENNOBTPaTU MOBUHHI GyTH posgineHi mix
PisHUMU reHepaTopamin ans TOro, Wob nponos-
XNTU PO3PaxyHOK eHepreTUYHOT OLiHKN 3 ypaxy-
BaHHAM KOXHOTO eHeproHocia. 3 uielo MeTow
YTURIi3oBaHi TennosTpaTu PO3paxoBYHTLCH Tak:

In the simplified approach, the recovered thermal
system losses are deducted from the thermal SYs-
tem losses. Therefore, the total recovered ther-
mal system losses have to be divided between
the different generators in order to continue the
calculation until the energy rating by taking into
account each energy carrier. For this purpose the
recovered thermal losses are calculated as
follows:

Qgenput,i (1 )

Qgen,/s,rvci,i = QTot,sys,Is,rvd -
Z Qgen,out,i
i

Ae Qgen s, rvai — PETYNSIPHI yTUNi30BaHi Tenmo-
BTPaTU /-fO reHepaTopa;

QTot,sys,ls,rvd — 3ararnbHi perynsipHi yTunizorai
TENNOBTPaTH; .

Qgen,outj — TEMNOTaA BUXOAY /-rO reHeparopa.

Ha aaHomy etani BpaxoByioTbes €HeproHocif (Ha-
¢Ta, ras, Giomaca, UeHTpanisoBaHe TennonocTa-
HaHHA,  Tenno  BiA  COHSAYHWMX  cucTem,
(boToenekTpuyHa €nekTpoeHepris Touo). Boxu
BkasaHi 8 paaky L14 tabnuyi 6.

HaaxomxeHHss o cucremu reHepauii 6ygisni
(cymaTennoru Ta eneKTpoeHeprii BUXoay cuctem
reHepauii eHeprii, TennosTpar reseparopa) mae
3abesnevyBatucs 3a paxyHOK BXigHOT eHeprii
Pi3HUX E€HEProHOCITB i NOHOBMIOBAHUX oxepen
eHeprii, BUpoBrieHux Ha Teputopii Bygisni.
Bupo6ruyTeo eneprii Ha TepuTopii Byaisni pos-
AiNSETbCA BiANOBIAHO A0 KOHCTPYKUIT cucTtemu
MiX eHeprieio, ska BUKOpucToByeThcs B Byaisni,
Ta eKCNOPTOBaHOK eHepriel. PeaynbTaTy BKMI0-
YeHi Ao Tabnuyi 9.

Tennosa etheKTMBHICTL iHXeHepHoT cuctemu Gy-
AiBNi, 3HaYEHHS FKOT BHOCSTD y Tabnuuio 9, pos-
PaxoBYETLCH TAKUM YUHOM:

where Qgenjsvai — is the recovered thermal
system loss of generator i;

Qrot,sys js.va — is the total recovered thermal Sys-
tem loss; ‘

Qgen,out,i — isthe thermal output of generator /.

At this stage, the energy carriers are taken into
account (oll, gas, biomass, district heating, heat
from solar systems, PV electricity, etc). They are
indicated in row L14 of Table 6.

The input to the building generation system (sum
of thermal and electrical output of the energy
generation systems, the generator thermal
losses) has to be supplied by the energy input of
the different energy carriers and the renewable
energies produced on the building site.

The building on-site energy production is divided
according to the system design between the
energy used in the building and the exported
energy. The results are included in Table 9.

The thermal technical building system performan-
ces to enter in Table 9 are calculated as follows:

Quw fs orve = QH,ngen,ls + ZQH,gen,[s,i + QW,ngen,/s,i ~Quw is.rvd (2)

f
Qe s arvd = QC,ngen,!s +ZQC,gen,/s,i - Qcis,ng (3)
i
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Whw = Wh ngen + ZWH,gen,i + Wiy ngen "’ZWW,gen,i ; (4)

i
We =We ngen + Z We.gen.i -
i

7 BUMIPAHA EHEPMETUYHA OL[IHKA'

7.1 3araneHi BUMOTM
O6'emu BCix eHeproHociiB, nocTaBneHux y byais-

nio i ekcnoptoBaHWX i3 Oyaieni, NoBWHHI ByTn

BUMIpsHI | 3adikcoBaHi B TabnuyHoMy Bugi Ha
OCHOBI Aanux Tabnuyi 7.

!

(5)

7 MEASURED ENERGY RATING'

7.1 General requirements

The amounts of all energy carriers delivered to
the building and exported by the building shall be
measured and reported in a table based on
Table 7.

Tabnuua 7 — OO6Nik eHeproHoCiiB AN BUMIPAHOT EHEPTrEeTUYHOT OL|IHKN

Table 7 — Accounting energy carriers for measured energy rating

R1 R2

R3 R4

Panok | QAvHALI (n, kr, M2,

Row
Units (I, kg, m3, kWh,

MJ, etc.)

kBT roa, Mx Touwo) MocTaeneHa eHepris (KiNbKICTb)
Energy delivered (Quantities)

MocrasneHa eHepris
(BMICT eHeprii B
Ha 3paTHICTb KBT-rog 41 MIx)
Gross calorific Energy delivered
value (Energy content in
kWh or MJ)

Buwa Tennorsop-

L1 ["a3, HahTa, enexTpoeHepris,
LeHTpanisoBaHe TennonocrayaHx-
HA, AepeBuHa, eHeproHocin (i)
Gas, Oil, Electricity District
heating, Wood Energy carrier (i)

Tennoea
Thermal:
EnexktpuyHa
Electrical:

L2

L3 TennoBa
Thermal:
EnekrpuyHa
Electrical:

Mpumitka. CToBnunkn B Tabnuui 7 noBYHKI ByTu apantosaHi 40 BignosiaHoi Byaisni.
NOTE The columns in Table 7 shouid be adapted to the building concerned.

PiyHa nocTaBneHa eHeprist (cToBnuuk R2, psaok
L1) Bignosigae 3aranbHiil MOCTaBLi KOXHOro
€HeproHocisa, BMMIpsHOro BignosigHo Ao 7.3.
ExkcnopToBaHa eHepris (cToBnuuk R2, paaok L2)
BMMIpIO- €TbCs NiYnnbHUKamMu ekcriopty abo ix
3amiHHUKamu., TlocTaBneHi Ta eKcnopToBaHi
06'eMu eHeproHociiB BKa3lylTbCS B OAUHULISX
BUMIpY. OB'eM KOXHOFO eHepreTW4Horo nanvea
MHOXWTbCS Ha WOro BULLY TErUIOTBOPHY 34aT-
HicTb, wWo6 oTpumaTu BMIiCT eHeprii (cToBR-
yuK R4).

! Takox HasuBatTs "po6oyua oLiHka"

The annual delivered energy (row R2, line L1)
corresponds to the total delivery of each energy
carrier, as measured according to 7.3. The expor-
ted energy (row R2, line L2) is measured by an
export meter or its surrogate. The delivered and
exported amounts of energy carriers are indicated
in the units as measured. The amount for each
energy fuel is multiplied by its gross calorific value
to obtain the energy content (row R4).

! Also called "operational rating”
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7.2 MNepion ouiHOBaAHHSA
7.2.1 3acanbHi nonoxeHHsi

O6'emu y Tabnuui 7 MaroTb BUSHAYATACH HACTIMNb-
K Brin3bKko A0 TOro X caMmoro nepiofly, Hackinbku
Lie MOXINEOQ.

Mepiog Yacy — Ue KinbkicTb pokie. BiH noBUHEH
Bpatvica B cepeaHbOMyY 3a Kinbka ocTaHHiX mo-
BHWX POKIB, Konv ByiBnst i 1 pexum BUKOpUCTaH-
HA Bynu HEe3MIHKUMU.

Ao nepiog OUIHIOBAHHS HE € NOBHUM YMCITOM
POKIB, piuHe BUKOPUCTAHHS eHeprii mae byTy oT-
pyUMaHe LUMAXom exCTpanonaLi arigHo 3 7.2.2.

AKuo TepmiH meHuie 3 pokis, Mae npoBoANTUCS
KOpWryBaHHA 3a NOroAHUMKW yMOBaMU BigNOBIAHO
no 7.4,

Byab-aki mMoaudikauii 3 6yaisneto, axi MOXY Tk
3MIHATY 1T eHepreTuuHy e(eKTUBHICTL, He no-
BUHHI MaT MicLe npoTarom nepiogy ouiHoBaH-
HA. HKLio Taki 3mMiHW Bigbynucs, To HOBUIA nepion
OUiHIOBAHHSA MaE NOYMHaTUCS nicns Hux, wob or-
PUMETN HOBY HEPIreTUYHY OLLIHKY.

lMpumitka 1. PexomerayeTbes nepiii OAWH 4u fABa
POKN nicns sseneHHs Byaisni BIAKUHYTU. Bukopucrar-
HS eHeprii B NepLui poku 4acTo Giflblue Hix Y HacTynHi
POKU 3 KINTbKOX MPUYNH;

-
~ A0AaTKOBA EHepris BUKOPUCTOBYETLCA ANSA nigcywy-
BaHHs BygisenbHUX MaTepianis;
— HanawTyBaHHsA CUCTEMU KepyBaHHsA MOxXe ByTh He
iAeansH1UM 3 NepLuoro gHs 3aCTOCYBaHHS;
~ MOXyTb BYTU feski Hegoniku, ski BUNPaBRRIOTbCH
NPOTArOM NEpLUOTO POKY.
Mpumitka 2. PekomenpyeTbes, ot 3 niyuneHUKIB
34uTyBamM abo BUMIpOBaNM HaKoMMueHy KinbKICTb na-
7InBa, KON BUKOPUCTAHHA BiAMNOBIAHUX eHeproHacile
Husbke. lMoMunku B pesynsTaTi BUMIpIOBaHHS AnAa He
30BCIM NOBHOrO YUCHa POKIB NOTIM BynyTb aMeHLLEeHi.

7.2.2 Exkcmpanonsyia 8o yinoz2o yucna pokie

7.2.2.1 3azansi nonoxexHs

BinnosigHuit MeTon 3anexuts Big BUKOPUCTaHHS
eHeproHocis. EHepronocii, BukopucTaki ans ge-
KiNbKOX mocnyr a6o nocnyr, ons SAKUX oaeH i3
METOAIB eKCTpanonsuji, nepepaxosaHux Huxye,
HE MOXe 3aCTOCOBYBATUCK, MOBUHHI ByTu OUiHEHI
A5 NOBHOI KiNIbKOCTi POKIB.

BianosigHa mogens Byaisni (sxigHi aavi i meTog
po3paxyHky, Hanpuknan, EN ISO13790 ans ona-
JIeHHS Ta OXONOMKEHHS) MOXe ByTH BUKOpUCTa-
Ha ANA ekCTpanonauil BUMIpIOBaHb, OLHEHUX Y
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7.2 Assessment period
7.2.1 General

The amounts in Table 7 shall be assessed as clo-
sely as possible for the same period.

The time period is an integer number of years. It
should take the average over several most recent
full years, as long as the building and its use
pattern has been the same.

If the assessment period is not an integer number
of years, the annual energy use shall be obtained
by extrapolation according to 7.2.2.

If the time period is shorter than three years, a
correction for weather according to 7.4 shall be
performed.

No modifications to the building that may have
changed its energy performance should have
taken place during the assessment period. If such
a change has occurred, a new assessment period
shall be started after it, to get the new energy
rating.

NOTE 1 It is recommended that the first one or two
years after the erection of the building are discarded.
The energy use during the first years is often larger
than during the folowing years for several reasons:

— some additional energy is used to dry the bvuiiding
fabric;

— adjustment of control system may not be perfect from
the first day of use;

— there may be some faults that are corrected during
the first year,

NOTE 2 ltis recommended that the meters are read, or
stored quantities of fuel are measured, at a time when
the use of the energy carrier concerned is low. The
errors resulting of metering for not exactly a full number
of years wiil then be reduced.

7.2.2 Extrapolation to an integral number of
years

7.2.2.1 General

The appropriate method depends on the use of
the energy carrier. Energy carriers used for se-
veral services, or for services for which none of
the extrapolation methods listed below can be
applied, shall be assessed for an integer number
of years.

An appropriate building model (input data and
calculation method, e.g. EN ISO 13790 for hea-
ting and cooling) can be used to extrapolate mea-
surements assessed during too short a period.




AYXe KOPOTKMA TEPMIH. Y LUbOMY BUNAAKY MOAENb
Oyaisni, nepesipexa BignosiaHo Ao poaainy 9, Bu-
KOPUCTOBYETLCH 4NA OTPUMAHHSA PO3PaxyHKOBOI
EHepreTU4HOT OLHKN,

Moxnwmei 6inbw npocTi MeToau ekcTparonsyj,
L0 MOXYTb 3aCTOCOBYBATUCA TiNLKA B oBMexe-
HUX yMOBax, HaBeaeHnx y 7.2.2.2-7.2.2 4,
7.2.2.2 EHepaoHoCil, WO SUKOPUCMOSYIOMBCS
npu NocmitiHid cepedHil nomyxHocmi

[N eHeproHociie, Wo BUKOPUCTOBYIOTLCH npu
NOCTINHIA CepeaHiA NOTYKHOCTI,BKCTPaNonAUis €
NiHiAHO10:

E = tan

¢

fie t,, — TpusanicTb poky;
tper —4aC NEPIOAY OLIHIOBAHHS, SIKNIA Mae ByTu Ha-
Garato Ginblumm Hix Yac nepiofly ycepegHeHHs:

E per — KIMBbKICTL EHEPIOHOCIS, BUKOPUCTAHOro Npo-

TArOM Yacy nepiogy oLiHIOBaHHS.

Hanpuknag, sikwo cepeaHLoa0608a NOTYXHICTb
npubnu3Ho nocTifiHa, f MoXe cknagaT Kinbka
AHiB. AKWO cepeHbOTUXHERA € NOCTIHOID, Yac
nepioay ouiHIoBaHHA Mae OyTU KinbKa TUXHIB.

7.2.2.3 EHepzoHdeii, wo euxkopucmosyomscs
MirbKu Onsi OnaneHHs abo OXOIOOXeHHS

[ins eHeproHociB, WO BUKOPWUCTOBYIOTHCH ANS
onaneHHst abo oxonomKeHHsl, exkcTpanonsuis
moxe ByTh BUKoHaHa abo 3a 4ONOMOroo «nignu-
cy» exeprii (avs. aogarok B) abo 3a gonomorow
CNPOLUEHOr0o  po3paxyHKy  BiANOBiAHO Ao
EN ISO 13790, onucaHoro Huxue.

Ui meToan ekctpanonsiyii MoxyTs 3aCTOCOBYBaA-
TMCA AN onaneHHss B ymMoBax XonogHoro
KniMaTy, Je OnaneHHs € BaXMBOK YacTUHOK
EHEPreTUYHOT OUIHKK, a TakoX Ans OXONOMAXEHHSA
B TEMAOMY KNiMaTi, fle KNiMaT € OCHOBHOKO npuyun-
HOO A1 OXONOMKEHHS.

AKWO OUiHIBAHHA NPOBOANTLCA HA OCHOB] METo-
Ay «Nianucy» eHeprii, nepion oUiHIOBaHHS OBK-
HEH OXOruoBaTW LWWPOKUIA [iana3oH 3HadYeHb
CepenHbol TeMnepatypn HaBKONWULUHBOMO cepe-
noBuLla.

CnpolieHnit pospaxyHOK ans ekcrpanonsyii no-
narae y HactynHomy. O6'eM eHeproHocis, 1o Bu-
KOPUCTOBYETLCA AN onaneHHs abo OXonomKeH-
HS Ha BECb piK AOPIBHIOE:

per
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In this case, the building model, validated accor-
ding to Clause 9, is used to obtain a calculated
energy rating.

Possible simpler extrapolation methods, appli-
cable under limited conditions only, are given in
7222t07.224.

7.2.2.2 Energy carriers used at constant average
power

For energy carriers used at constant average po-
wer, the extrapolation is linear:

'Eper ' (6)

{.n Where is the duration of the year;

ther 1 the assessment time period, which shall be

much larger than the time averaging period:

Eper is the amount of energy carrier used during

the assessment time period.

For example, if the daily average power is appro-
Ximately constant, ¢ shall be several days. if the
weekly average is constant, the assessment time
period shall be several weeks.

7.2.2.3 Energy carriers used for heating orcooling
only

For energy carriers used for heating or cooling,
the extrapolation can be performed either by
using the energy signature (see informative
Annex B) or using the simplified calculation accor-
ding to EN 1SO 13790 described below.

These extrapolation methods are valid for heating
in cold climates, where heating is an important
part of the energy rating, and for cooling in warm
climates, where the climate is the main reason for
cooling.

If the assessment is done by energy signature,
the assessment period shall encompass a wide
range of values of the average external tempe-
rature,

The simplified calculation for extrapolation is as
follows. The amount of energy carrier used either
for heating or for cooling for a whole year is:
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Q
E.n =ﬂ€‘f’i"3_.5per , (7)

ne Q,p, caic — PO3paxyHkoBa eHepronotpeba Ana
ONaneHHs YN OXONOMKEHHS Ha BECH PIK;

Qpercalc — PO3paxyHkoBa eHepronoTpeba ans
ONaneHHs Y1 OXONOAXEHHS ANA nepioay OLiHio-
BaHHS;

Eper — 06'EM EHEProHocis, WO BUKOPUCTOBYETLCA
ANs onaneHHst abo OXonoMKEeHHS NPOTSArom Yacy
nepiofy ouiHiOBaHHS.

Qan,caic | Qper calc PO3PAXOBYIOTLCA BiANOBIGHO 0
EN ISO13790 cnpowieHum MeTogom, To6To yoe-
PEAHEHHAM BHYTPILLHLOT TEMepaTypy | Haaxoa-
*eHb ao Byaisni (6e3 30HyBaHHs) | BUKOPUCTaH-
HAM CepeaHiX BXIAHUX 3Ha4YeHb, HACTYMHUM Yu-

HOM!

per calc

where Q,,, ca1c I8 the calculated heating or cooling
energy need for the whole year;

Qper calc 1S the calculated heating or cooling ener-
gy need for the assessment period;

Eper is the amount of energy carrier used for hea-
ting or cooling during the assessment time period.

Qan,caic aNd Qper e @re calculated according to
EN ISO 13790 in a simplified way, i.e. averaging
internal temperature and gains over the building
(no zoning) and using mean input values, as
follows:

QH calc () = (Hyr +Hye) - (Ojng — 69) A=y gn ‘(Asol Asor + Qint) ; (8)

Qccaic () = Asor Isor + Qing) — Ness ~(Hir +Hye) '(e_int - ée) -1, 9)

Ae t ~ vac nepiogy ouiHIOBaHHA, TOBTO OANH Mo-
BHUI onamoBanbHUit abo  OXONOMKyBanbHW
nepion Ansi poapaxyHKy Qg arc | BAMIpOBarsHMiA
nepios AN Qpe care:

Hy, H,, — roedidieHTn Tennonepeaadi byaisni
TPaHCMICIEIO Ta BEHTUNSLiEID, po3paxosaHi Big-
nosigHo Ao EN 1ISO13789:

Oint 4 set — 3aAaHI TEMNEPaTYpY 4Ns1 ONaneHHs Ta

OXONOMKEHHS, ycepeaHeHi ans Bciel Gyaisni;

Ointcset — 3a@daHi TemnepaTypy 4NA onaneHHs i

OXONOAXKEHHS, ycepeaHeHi Ans Bciel OyAaisni;

Oint H set Ointcset — 3amaHi Temnepatypu ans
OnaneHHs i OXONOAXEHHS, ycepeaHeHi Ans Bciei
Oyaissi;

8, — CepenHsi 30BHILUHA TeMnepartypa, ycepea-
HeHa 3a nepiof yacy ¢,

N, gn — KOEQILIEHT BUKOPUCTAHHS HAAXOKEHb
A5 OnarneHHs, po3paxoBaHWiA BiANOBIAHO A0
EN ISO 13790;

Ne.is — KoeilieHT BUKopucTaHHs BTpaT ANs 0XO0-
NOJKeHHs,  pospaxoBaHUi  BignoeigHO 10
EN ISO 13790;

Aoy — KOPUCHA CBITNOCTPUAMaKYa niiowa, wo €
penpeseHTaTUBHOW AnA BCiel Oyaieni, BUaHave-
Ha ans neBHoi ocobnvBol opieHTauil (3assuyai
nisOeHHa BepTuKanbHa);
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where is the assessment time period, i.e one full
heating or cooling season to calculate Q,,, ... and
the measurement period for Qper cale:

Hy, H,, are the heat transfer coefficients of the
building by transmission and ventilation, calcula-
ted according to EN ISO 13789;

Bint 4 set is the heating and cooling set point tem-
peratures, averaged over the building;

Oint.c set is the heating and cooling set point tem-
peratures, averaged over the building;
Bint 11,5t » Oint.C.set @@ the heating and cooling set

point temperatures, averaged over the building;

0, is the mean external temperature, averaged
over the time period ¢,

M4, gn is the gain utilisation factor for heating cal-
culated according to EN 1SO 13790;

e ss 1S the loss utilisation factor for cooling calcu-
lated according to EN ISO 13790;

Asqris an effective solar collecting area represen-
tative of the whole building, defined for a specific
reference orientation (usually: South vertical);




o — COHsIYHA pagiauis NpoTAroM nepiogy Ha
nrowi Ag,;

Qint — BHYTPIWHI HAAXOMKEHHA Ans BCiel byaisni
NPOTAroM vacy {, BKNoYawyun Tennosi BTpaT iH-
KEHEePHO! CUCTEMMU, AKI YTUMIZYIOTh, SIKWO Ue [0-
LinbHo.

7.2.2.4 [lna enepeaoHOCiis 3 eumpamoi, 3aex-
HoMo 8i0 3atHamocmi

ANs HUX MeTox eKkcTpanonAyii Mae BUA;

Ean =

Ae O, — 3alHATICTL (Hanpuknag, cepeaHs Kirb-
KICTb KopucTyBadiB B OyAiBNi) NPOTArOM yCboro
POKy;

Oper — 3@RHATICTb NPOTATOM Yacy nepiofy oujiHIo-
BaHHs,

Eper — KINBbKICTb €HEProHOCIA, WO BUKOPUCTOBY-

ETbCA NPOTArOM Yacy nepioay OLiHIOBaHHS.
7.2.2.5 ObmexkeHHs1 3acmocyaants

Mae Gy ouiHeHnin noBipuuii iHTepsan peaynb-
Tary.

Axuwo foBsipunit iHTepBan € 3aHaaTo BENUKUM Ye-
pe3 3aHaarTo KOpOoTKMM Nepiog ouyiHwBaHHA abo
TOMY, L0 Nepiod "oUiHKA He NiAXOAWUTb (Hampuk-
nag, nepexifHi cesoHnun), nepios OUiHIOBAHHS MNo-
BUHEH ByTU PO3LLIMPEHUA.

7.3 OuiHka BUKOpUCTAHOT KiNbKOCTI BCiX
eHeproHociie

7.3.1 3azanbHi Nos10XeHHs

KinbkicTb BCiX eHeproHociia mae 6yTu BcTaHoBNE-
Ha HaCTiNbKKM TOYHO, HACKINbKU Lie peanbHO MOX-
NMBO i3 3anmcaHnx JaHnX, eHepreTUYHUX paxyH-
KiB a0 BUMIDIOBaH®.

EHeproHocii, siki He BUMIpIOOTBES, NOBUHAI GyTI
BU3HAYEHI pO3PaxXyHKOBUM LUMSIXOM BignOBiAHO
[0 posginy 6.

Akwo nepeabavaeTbcA NOPIBHATA  BUMIPAHY
OLiHKY 3 HecTaHAapTHOK pO3paxyHKOBOK OUiH-
KO0, TO eHeprin, ska BUKOpUCTaHa 4S5t IHLLIUX KO-
MyHanbHUX MOCNYr, OKPiM OnaneHHs, oxonogd-
XKEHHA, BeHTUnaUil, rapayoro BogonocTadyaHHs
abo OCBITNEHHA (Hanpuknaz, BWKOPUCTAHHS
eRepril AnA NpUroTyBaHHA Ki, NParHA, BUPOBHK-
4UX niapo3AdiniB TOLLO) roBUHHA ByTM OuiHeHa
OKPEMO HaCTIfIbKX TOMHO, HACKINbKU Lie peanbHo
MOXNMBO LUMAXOM OKpPEMUX BUMIpOBaHb abo
OUIHKW NOTYXXHOCTi Ta po6Goyoro yacy.

ACTY B EN 15603:2013

Iso; 18 the solar irradiation during time period on
the area Ay,

Q¢ are the internal gains of the whole building
during time £, including recoverable technical sys-
tem thermal losses if applicable.

7.2.2.4 For energy carriers used at a rate depen-
ding on occupancy

For these, the extrapolation method is:

-Eper » (10)

where O,, is the occupancy (e.g. average number
of occupants in the building) during the whole
year,

Operis the occupancy during the assessment time
period;

E e, is the amount of energy carrier used during

the assessment time period.
7.2.2.5 Limits of application

The confidence interval of the result shall be
estimated.

If the confidence interval is too large because of a
too short assessment period or because the
assessment period is not appropriate (e.g. swing
seasons), the assessment period shal be exten-
ded.

7.3 Assessing the used amounts of all
energy carriers

7.3.1 General

The amount of all energy carriers shall be asses-
sed as accurately as reasonably practicable, fram
recorded data, energy bills, or measurements.

Energy carriers that are not metered shall be
assessed by calculation according to clause 6.

If it is intended to compare the measured rating
with a tailored calculated rating, the energy used
for other services than heating, cooling, ventila-
tion, hot water or lighting (i.e. energy use for
cooking, washing, production units, etc.) should
be assessed separately as accurately as reaso-
nably practicable, by separate metering or by esti-
mation of power and operating time.
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7.3.2 JliyunsHuku eHepzopecypcie (enekm-
puvHa eHepzis, 2a3, yewmparnizoeaHe ona-
TNIeHHs ma 0X0/100XeHHs)

BUKOpUCTaRHA eHeprii — Lie pisHUUs ABOX noka-
3@Hb NiYMNbHUKA, 3HATUX HA NOYATKY Ta B KiHL
nepiofy OUiHIOBaHHS.

PaxyHku 3a enekTpoeHepriio, ra3, UeHTpanisosa-
HE onaneHHs Ta OXONOAMEHHS MOXYTb ByTH BU-
KOpUCTaHI ANA OUIHIOBAHHA BUKOPWUCTAHHS LWX
€HeproHociiB. Y UboMy BUNAAKY 3aBXAu crig BU-
KOPUCTOBYBATK MOBHI POKK, AIK Nepios ouiHoBaH-
Hst. Cnin ByTV yBaXkHUMKM y TUX BUNagKax, Komu
Taki paxyHkA BpPaxOBYHOTb €NeKTPOEHEpri 4u
Tenno, Wo Bupobnexe Ha TepuTopii.

Axwo enexTpoexepris, Wo BUKOpUCTaHa Opero-
BaHUMU MPUMILLEHHAMU, BUMIPIOETLCS Ta Onna-
HYETbCS OKPEMO, EHEpProCnOXMBaHHS HEe MOXe
OyTu focTynHe Yepes 3axucT gaHux. Y LbOMY BK-
MaaKy OUIHOYHI UM TPaAULIAHI 3HAYEHHSI MOXYTb
ByTu BukopuCTaHi 3a YMOBM, WO LS enekTpoe-
HEpris € HEBENUKOID YaCTUHOK EHEPrOCNOXMBAH-
H81 Uil ByniBni.

7.3.3 Pidke nanbhe & pesepayapax
30mpatoThes paxyHKk1 3a nanbHe abo 3ancy npa
KyrneHe naneHe. .

PiBeHb nankHoro B 6aky BUMIpIOETLCS Ha noyaTky i
B KiHUi epio Ay OUiHIOBaHHA 3 BUKOPUCTaHHSM rpa-
AYMOBRHOT Lkany. BUKOPUCTaRHS NanbHoro rpo-
TATOM Nepiofly OLHIOBaHHS BU3HAYAETLCS Tak:

E = BmicT Gaka Ha nouaTKy nepiony oLiHIOBaHHS —
BMICT 6aka B KiHUj nepiofly OUIHIOBAHHA + Kiflb-
Kicte nanbHoro, sike 6yno npupbaHe NpoTsromM
nepiogy OuUiHKBaHHSA.

AKW|O ra3 JOCTABNSAETLCA B HEBENUKMX KOHTE!-
Hepax, TO NOro BUKOPUCTAHHST OLIHIOETLCS LLINA-
XOM MAPaxyHKy KinNbKOCTi BUKOPUCTAHNUX KOHTEM-
HepiB. AKLWO iX KINbKICTh € Manot, KOHTENHepH,
BUKOPUCTaHI MEPLUMM | OCTAHHIM B Nepiog, oLjiHIo-
BaHHA, NOBUHHI ByTU 3BaxxeHi Ans ouiHKW 3anu-
LEeHWX 3anaci..

FKLIO NAanbHUK NpaLoe Ha BCTaHOBMEHii NMoTyX-
HOCTI (HE3MIHHIR) | OCHaLLEeHWI NIYUBHUKOM Ya-
cy (TaliMepom) ropiHHsI, BUKOPMCTaHHS Nanusa e
PI3HMLIEI0 ABOX NOKa3aHb, 3HATUX Ha rnovaTky i B
KIHLi nepiogy OLiHIOBAHHS, NOMHOXEHOM Ha BUT-
paTty nanvsa B nansHuky. List BuTpaTa nanvea no-
BUHHA 6YTWU BUMIpSIHA 1O NEPLLOro 34UTYBaHHS |
nicAst  KOKHOrO PErymoBaHHA YU OUMLLEHHS
nankHUKa.
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7.3.2 Metered fuels (electricity, gas, district
heating and cooling)

The energy use is the difference of two readings
of the meter taken at the beginning and the end of
the assessment period.

Electricity, gas, district heating and cooling bills
can be used for assessing the use of these energy
carriers. In this case, always use full years as the
assessment period. Care should be taken in
cases where such bills take account of the
electricity or heat produced on site.

If electricity used by rented premises is metered
and billed separately, the energy use may not be
accessible because of data protection. In this
case estimated or conventional values can be
used, provided that this electricity is a small part
of the energy use of this building.

7.3.3 Liquid fuels in tanks
Fuel bills or records of bought fuel are collected.

The fuel level in the tank is measured at the
beginning and the end of the assessment period,
using a calibrated scale. The fuel use during the
assessment period is then:

E = content of the tank at the beginning of the
assessment period — content of the tank at the
end of the assessment period + quantity of fuel
bought during the assessment period.

If delivered in small containers, the gas use is
assessed by counting the number of used
containers. If this number is smal, the containers
used first and last in the assessment period
should be weighed to assess the remaining stock.

If the burner operates at fixed power (not
modulating) and is equipped with a burning time
counter, the fuel use is the difference of two
readings taken at the beginning and the end of the
assessment period, multipfied by the fuel flow rate
of the burner. This flow rate shall be measured
before the first reading and after each adjustment
or cleaning of the burner.




EneprocnoxumsaHHaA, W0 BifNOBIAAE KINLKOCTI BU-
KOPUCTAHOro nanvea, MOBUHHG BU3Ha4aTucsa
WNAXOM MHOXEHHSA Lborc ob'eMy Ha AOro BULLY
TENMOTBOPHY 34aTHICTD.

7.3.4 Teepde nanueo

BwmicT eHeprii B TBepgomy nanusi (Byrinns, agposa
TOLYO) 3anexuTb Bif} AOr0 AKOCTI i rycTuHWU. Haii-
TOUHIWKUA cnoci® MOro oUiHKK € 3BaXEHHS Nanu-
Ba. BuKopucTaHHR TBEpPLOro nanuea BU3HAJa-
€TbCS TaK:

E = maca nanviBa Ha cknagi Ha noyaTtky nepioay
OLiHIOBaHHS — Maca nanWsa Ha cknagi B KiHu|
nepiogy OLiHIOBaHHS + Maca nanuea, KynneHoro
NPOTHAroM nepioay OuiHIOBaHHSA.

EHeprocnoxusaHHs, Wo signosigae 06'eMy BMko-
PUCTaHOFO NanuBa, BU3HAYAETLCA LUNAXOM MHO-
XEHHS Uboro 0b'emy Ha #oro BULLY TENNOTBOPHY
30aTHICTb.

AKLLO BUMIPIOETLCH 06'€M, BiH MHOMKUTLCA Ha ryc-
TUHY nanusa, Wwo6b oTpumaTy macy TBepAoro na-
nusa. pun pospaxyHKy AOBIpYOro iHTepBany aAns
Macy mae OyTu BpaxosaHa HEBU3HAYEHICTb Ti ryc-
TUHW.

7.3.5 EHepeemUtiHua MOHIMOpPUH2

[NepiofinyHi BUMIPIOBAHHA CMNOXWBAHHA eHeprii
AO3BONATL KiMLKICHO OUHWUTK BNacTUBOCTI, LLO
cTocyloTbes BydiBni, Taki ak: edexTuBHun KKI,
KOTna, ysiBHuiA KoedilieHT TennosTpart abo exsi-
BarneHTHa ceiTriocnpuitmaioda nnowa. PiyHe
€HepProCnoXuBaHHA Ha onaneHHs MoXHa po3pa-
XyBaTW 32 UMy AaHUMU. '

Mpumirka. [logatok B Hagae 6Ginbilu aeTansHy iHdop-
MaLito,

7.4 Nonpagka Ha NOroAHI yMoB#M

ko BuMipsiHa eHepreTyHa oLiHKa He 3acHoBa-
Ha Ha BUKOPUCTaHHI eHepril NpuHanMKi 3a Tpu
OCTaHHI NoBHi poku, To HeobxiaHO 3abeanedynTu
KOpUryBaHHs BUMIPSIHOTO €HEProCToXUBaHHSA Mo
noroAi, Wob cnoxura eHepris NpoTarom nepiogy
BMMIptoBaHHsa Oyna npefcTtaBHULUBLKOK ANS ce-
PELHBOT Noroan Ana micus po3MillleHHs Oyaisni
ado periony.

[lna pocarHenHs Uil meTn BuMipsiHe eHeprocno-
XKUBAHHSA 4NS ONarneHHs Ta 0XONOAXKEHHS MOBUH-
He OyTu ckopuroBaHe Ha CepeaHio norogy ons
micus poamilleHHs Gyaiani, ToBTo perioHansHoro
KnimaTy.
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The energy use corresponding to the amount of
fuel used is obtained by multiplying this amount
by its gross calorific value.

7.3.4 Solid fuels

The energy content of solid fuels (coal, wood,
etc.) depends on their quality and density. The
most accurate way of assessing it is to weigh the
fuel. The solid fuel use is then:

£ = fuel weight in stock at the beginning of the
assessment period-fuel weight in stock at end of
the assessment period + fuel weight bought
during the assessment period

The energy use corresponding to the amount of
fuel used is obtained by multiplying this amount
by its gross calorific value.

If volume is measured, it is multiplied by the fuel
density to get the mass of solid fuel. When
calculating the confidence interval of the mass,
the uncertainty of its density shal be taken into
account.

7.3.5 Energy monitoring

Periodic measurement of energy use allows
quantifying building-related properties such as
effective boiler efficiency, apparent heat loss
coefficient or equivalent solar collecting area.
Annual energy use for heating can be calculated
from these data.

NOTE Annex B provides more information.

7.4 Correction for weather

If the measured energy rating is not based on
energy use over at least three full years, a correc-
tion of the measured energy use for weather is
necessary to ensure that the energy consumed
during the period of measurement is represen-
tative of the average weather for the building's
location or region.

To achieve this, the measured energy use for
heating and cooling shall be adjusted to the
average weather for the building's location i.e. the
regional climate.
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3aranbHuM METOAOM ONS BUKOHAHHA Liel Ko-
PeKUil € BMKOPUCTaHHA po3paxyHKoBoi moaeni,
onucaHol B posfini 6, ans pospaxyHky i nepe-
BIPKM NPUCTOCOBAHOI EHEPTETUHHOT OLiHKY BigNO-
BIQHO 10 po3adiny 9, a TaKoX BUKOPUCTAHHS
NepeBipO4HOT po3paxyHKoBOl MOAeNi ana repe-
PaxyHKy BUKOPUCTAHHA eHepril 3 cepegHiMu Mic-
Lesumy abo perioHansHUMK 4aHUMU No Norog,.

MpocTiwi MeToau KopuryBaHHA Taki, SK meTos,
onucaHuit B 7.2.2.2, i Horo obmexeHHs ana 3a-
CTOCYBaHHA, MOXyTb ByTW BW3HA4YEHi Ha HaLjo-
HanbHi ocHOBI, Bepyuu [0 yBaru METy OLjHIo-
BaHHsi, Knimar i Tun Ta excnnyarauiio 6yaisni.

8 3BAXEHA EHEPFETUYHA OL[IHKA

8.1 Tunu ouinok

Byaisna 3assuyail BUKOPUCTOBYE Binblue HiX

OfWH eHEeproHoCcin. Takum YMHOM, 3aransHe Bu-

PaXeHHst BCiX EHeProHOCiiB NOBUHHO BUKOPUCTO-

BYBATUCA [LNS  y3aransHeHHs BUKOPUCTaHUX

o6'emis, iHOAI BUpaXeHux B PI3HWX OLUHULIAX, i

3aBXAN 3 Pi3HUMM BNIMBAMU,

3rifHO 3 UMM CTaHAAPTOM METOAM y3aranbHeHHs

DasyloTbea Ha TakMX BRAMBAX BUKOPUCTAHHS

eHepril: p

— nepBuHHa eHepris;

~  BUWKWAW ABOOKUCY BYrNeLo;

— NapameTp, BU3HAYeHuid Ha HauioHaNbHOMY
DIiBHI.

Mpumitka. BapTicTs € napameTpom, skuit Moske Bytu

BUKOPWUCTHUIA B y3aranbHEHOMY METOZi eHEPreTMYHOI

NOAITVKA.

8.2 Tunu koedbiyicHTIB Ta NoKazHUKIB
8.2.1 3azanuHi nonoxeHHs

Y3aranbHeHHs notpedye chakTopis i koediliieH-
TiB, 4O BU3HAYalOTbCH Ha HaujioHanbHOMY pPiBHi
BIAMIOBIAHO [0 NpaBun, HABEAEHUX HUKYe. 3Ha-
YEHHA (hakTopiB 3 AOBIPUMMU iHTEpBANaMu, He-
00XiAHi ANst po3paxyHKy nepBuHHOI eHepri
Ta/abo Bukugie CO,, NOBWHHI ByTH BU3HaueHi B
HauloHanbHoMy JodaTtky.

flpumitka. logatok E (gosiakosuit) sabesneuye hak-
TOPY Ta koeiLieHTH, ki MOXYTb BUKOPUCTOBYBATUCS Y
BUNAAKY, AKWIO He HaBOASTLCA HaLiOHamNbHI 3HAYEHHS.
Y cuctemi reHepauii 3 gekinbkoma pxepenamu
(Hanpuknag, enekTpUYHa eHepris, LeHTpanizosa-
HEe TenmnonocravaHHs) BaroBU KoeiuieHT vy
byAb-AKMiA MOMEHT Yacy 3anexuTs Big Toro, aki

36

The general method to perform this correction is
to use the calculation model described in clause 6
to calculate and validate a tailored energy rating
according to clause 9, and to use the validated
calculation model to re-calculate the energy use
with average local or regional weather data.

Simpler correction methods, such as the method
given in 7.2.2.2 and their limits of application can
be defined on a national basis, taking account of
the purpose of the assessment, the climate and
the building type and usages.

8 WEIGHTED ENERGY RATINGS

8.1 Types of ratings

A building generally uses more than one energy
carrier. Therefore, a common expression of all
energy carriers shall be used to aggregate the
used amounts, sometimes expressed in various
units, and always having various impacts.

According to this standard, the aggregation me-
thods are based on the following impacts the use
of energy have:

— Primary energy;

— Carbon dioxide emission:

— Parameter defined at national level.

NOTE Cost is a parameter that may be used in the
energy policy aggregation method.

8.2 Types of factors or coefficients
8.2.1 General

The aggregation needs factors and coefficients
determined at a national level according to the
rules given below. Values for factors, with con-
fidence intervals, needed to calculate the primary
energy andf/or CO, emissions should be defined
in a national annex.

NOTE Annex E (Informative) provides factors and
coefficients which can be used if no national values are
given.

In a multi-plant generation system (e.g. electricity,
district heating) the weighting factor at any time
depends on which generation plants operate
continuously and which plants are affected by a




CTaHUil reHepauii npauoloTe GeanepepsHo i Ha
SIKi CTaHUil BNnuBae 3MiHA NOMUTY Ha eHeprio.
Ans ysaranbHeHHs moxe GyTW BRAcTMBOK BiA-
MIHHICTb MiX cepeaHiM, rpaHn4HuM i thakTopamm
abo koetpitieHTaMW KIHLUEBOro BUKOPUCTaHHS.

8.2.2 CepedHitl koegpiyieHm abo nokasHuk

CepepiHiii hakTop abo koediuieHT Bigobpaxae
CEPELHIV piNHMIA BNNUB YCIX AXepen nocTaBkuy
€Hepropecypcis (NpsAMa 4n onocepeaKkoBaHo) Ao
Bynisni. Bin pospaxoByeTbes Ha nigcTasi OUiHKK
3aranbHOro BNAWUBY (BUKOPUCTaHHA NEPBUHHOT
eHeprii, BupobHuuTea CO,) NpoTArom poky i
AINNTbCS Ha 3aranbHy MOCTaBNEHy eHepri.

8.2.3 MpaHuvHul KoegiyieHm abo nokaszHuk

AKWO BUKOPUCTAHHA eHeprii 4 BUPOBHWLTBO
ckopoyyeTbes (abo 36inbllyeTben), He Bei enek-
TPOCTaHL{T OTPUMYIOTb OJHaKOBUIA BMNAIUB: poBo-
Ta CTaHUiA «6a30BOro HaBaHTaXeHHs» 3anuia-
€TbCA HE3MIHHOW. 3HWKeHHS nonuty 3abesne-
YYETBCS 3a PaxyHOK CKOpoueHHs poBOTH iHLUMX
cTaHUii. EHepris,excnopTosaHa byaisneto, 3MeH-
Luye notpedy B HOBI CTaHL|ji.

['paHn4HUA hakTop abo koedilieHT BpaxoBye
Nuwe gxepena, Ha SKi BIIMBareTL Taki 3MiHU B Mo-
nuTi Ha eHeprito 860 BUPOGHMUTEI. Hanpuknag,
rpaHuYHKiA hakTop abo koegiljeHT HOBOT CTaHLil
CTOCYETLCS HOBOT CTaHLyii, ika NoBWUHHA ByTuW 36y-
AOBaHA, SKWIO NOMNWUT Ha eHeprilo 30iNbLuyeThCS,
abo Aka Oyne sbepexeHa 3aBAAKM eKCNOPTOBAHI
enekTpoeHepril, BupobneHiit Ha TepuTopii byaisni.
8.2.4 Koedgbiyienm abo nokasnuk KiHyeeozo
8UKOPUCMAHHSA

Pi3Hi nocnyru cTBopIoloT NONWUT B PisHMil Yac —
OCBITNEHHS, OManeHHs!, KOHAULIOHYBAHHS MOBIT-
Ps, — HanpuKnag, KoxHa MoXe MaTu gyxe pisHi
CTpyKTypn (rpadpiki) nonuTy i Lie Morno 6 sunpas-
AaTh 3aCTOCYBaHHS KOHKPETHUX 3BaXEHMX 33 No-
MMTOM (haKTopiB AN PisHUX BUAIB KIHUEBOro
BUKOPUCTAHHSA.

8.3 NepBuHHA eHepreTUyHa ouiHKa
8.3.1 3azanbHi nonoxeHusn

Mipxia Ha ocHOBI NepBUHHOT eHepril PoBUTL MOX-
NUBUM NPOCTe CKMadaHHsa PI3HWUX BUAIB eHepril
(Hanpuknag, Tennosa Ta enekTpuyHa), TOMY LU0
nepBrHHa eHepria sknoyae B cebe BTpaTy Ha
BCbOMY €HEepreTUYHOMY NaHLry, y TOMy umci
Ti, fIKi 3HAXOAATLCS 32 MeXamMu cucTemmn Byaieni.
Lli BTpaTh (i MOXNVBI HALXOMKEHHS) BKITOYEHI B
akTop nepBMHHOT eHeprii.
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change in energy demand. A distinction between
average, marginal and end-use factors or coeffi-
cients may therefore be appropriate for the aggre-
gation.

8.2.2 Average factor or coefficient

The average factor or coefficient reflects the
annual average impact of all plants delivering
energy (directly or indirectly) to the building. It is
calculated by estimating the total impact (primary
energy use, CO, production) during a year and
divided by the total energy delivered.

8.2.3 Marginal factor or coefficient

If energy use or production is reduced (or increa-
sed), not all power stations are affected equally:
the operation of «base load» stations is unchan-
ged. A decrease in demand is met by reduced
operation of other plants. Exported energy by a
building reduces the need of a new plant.

The marginal factor or coefficient takes into
account only production units that are affected by
such changes in energy demand or production.
For example, the marginal new plant factor or
coefficient relate to a new plant that should be
built if the energy demand increases, or that is
saved due to exported electricity produced on the
building sites.

8.2.4 End use factor or coefficient

Different services produce demands at different
times - lighting, heating, air-conditioning, for
example, each having very different demand
patterns — and this might justify the use of specific
demand-weighted factors for different end-uses.

8.3 Primary energy rating
8.3.1 General

The primary energy approach makes possible the
simple addition from different types of energies
(e.g. thermal and electrical) because primary
energy includes the losses of the whole energy
chain, including those located outside the building
system boundary. These losses (and possible
gains) are included in a primary energy factor.

37




ACTY B EN 15603:2013

Mpuknap. Axulo Byaiena A excnopTysana TennoTy 4o
Byaisni B, ska 3HaxoamMTLCA NO3a Mexamu OUiHIOBaH-
HA, Ue Tenno BpaxXOBYETLCH Tak CaMo, AK LieHTpaniao-
BaHe onanexHs. ®akTop NepsnRHOT eHeprii, BUKOpUC-
TaHui Ans Byaisni B, Bknoyae B cebe BTpaTU cucTeMM
(BupobHUUTBO, BTpPaTV Tenna mix Gyaisneo A i B
Towo).

8.3.2 TepeurHa eHepzis

lMepBuHHa eHeprin 0GUMCMIOETHCS 3 NOCTABNEHOT
i excnopToBaHOi eHepril NS KOXHOTO eHepro-
Hocist:

Ep =2 (Eger Toderi ) -

Ae Egg,; — nocTasneHa eHeprist gna i-ro exHepro-
HOCIS,;

Ecxpi — EKCNOPTOBaHa eHepria Ans i-ro eHepro-
HOCIA;

fp dei i — PAKTOP MEPBUHHOT eHeprii ANs i-ro no-
CTaBMeHOoTr0 EHEProHoCIa;

fo exp,i — $AKTOP NEpBUHHOT eHeprii ANA /-ro ekc-
NOPTOBAHOIo eHEeProHocis.

Lii nsa dpakropu fp 4 ;i fo exp,i MOXYTb ByTH ofiHa-
KOBUMM.,

Tabnuus 8 npusHavena ans pospaxyHkiB nep-
BUHHOT eHepril. EHepria, sika BuKopuctaHa ans
PI3HUX Liined i pisHmx BMAIB NanuBa, 3anucyeTbes
OKpEMO.

8.3.3 ®wakmopu nepeunHoi enepair

[CHyl0Th Ba NpaBuna Ans BU3HAYeHHS dakTopis
nepsuHHOl eHeprii:

a) saranbHuiA haKTop NEepBUHHOI eHeprii. Koe-
(iLieHTN nepepaxyHKy NpeaCTaBnsOThL BCi Ha-
KragHi BUTpaTy eHeprii npu JocTasLyi 80 micus
BUKOPUCTaHHA (BUPOBHULITBO 33 MEXaMM cUCTe-
MU By AiBNi, TPAHCNIOPTYBAHHS, BBEAEHHS). Y LibO-
My BUNaAKy (hakTop NepeTBOPeHHs NepBUHHOI
eHepril 3aBxau NepeBULLYE OAUHNLIO;

0) dakTop HeBinHOBIIOBaHOI NEPBUHHOI eHepril;
thakTopy NepeTBOPEHHs eHepril NpeacTaBnaoTSL
cobow HaknagHi BUTpaTH eHeprii npu nocrasui
A0 MicUa Ti BUKOPUCTAHHS, ane He BKIoYaloThb
KOMMNOHEHT NOHOBIOBAHOI eHeprii B NepBUHHIiA
EHepril, Wo MoXe NPU3BECTN A0 3HAYEHHS hax-
Topa NEepeTBOPEeHHST NepBUHHOT eHeprii MeHLwe
OAMHWL ANA NOHOBMKOBAHUX [PKEpes] eHepril.

®akTopu NepBUHHOT eHeprii NOBWMHHI BKNOYATY
nMpuHarkMHI:
~ €Heprilo, BUNy4eHy 3 NepBUHHUX EHEPIOHOCITE;
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EXAMPLE If building A exports heat to building B,
which is located outside the assessment boundaries,
this heat is taken into account in the same way as
district heating. The primary energy factor used for
building B includes the system losses (generation, heat
losses between building A and B, etc).

8.3.2 Primary energy

Primary energy is calculated from the delivered
and exported energy for each energy carrier:

Z(Eexp,i 'ﬁD,emJ)- (11)

where £y, ; is the delivered energy for energy
carrier i

Eexp’, is the exported energy for energy carrier /:

fo et 118 the primary energy factor for the delivered
energy carrier f;

fp,exp, ; Is the primary energy factor for the expor-
ted energy carrier /.

These two factors, f5 4, ; and T exp,i CanN be the
same. _
Table 8 is used for the primary energy calcula-
tions. The energy used for different purposes and
by different fuels is recorded separately.

8.3.3 Primary energy factors

There are two conventions for defining primary
energy factors:

a) Total primary energy factor. The conversion
factors represent all the energy overheads of
delivery to the point of use (production outside the
building system boundary, transport, extraction).
In this case the primary energy conversion factor
always exceeds unity.

b) Non-renewable primary energy factor: The
conversion factors represent the energy over-
heads of delivery to the point of use but exclude
the renewable energy component of primary
energy, which may lead to a primary energy
conversion factor less than unity for renewable
energy sources.

The primary energy factors shall include at least:

— Energy to extract the primary energy carrier:




— EHEeprilo ANa TPaHCnopTyBaHHA EHEepProHociis 3
Micus BUpOBHMLTBE 00 MiCLSA BAKOPUCTAHHS;

— eHepril, BUKOpUCTaHy ans nepepobku, 36e-
piraHHs, BUpoBHULTBA, Nepeaadi, po3noainex-
HA | Dyab-AKuX iHWKX onepauii, HeobXiaHux
AN Joctaskn B OyaiBnio, Ae BMKOPUCTOBY-
€TLCA NOCTaBNEeHa eHepris.

PaKTopy NEepBUHHOT eHeprii TAKOX MOXKYTb BKMHO-
yaTtu:
— eHepriio Ans byAiBHULUTBA eHepronepeTsopio-
HOYMX YCTaHOBOK;
— eHeprilo Ana 6yAiBHULTBA CUCTEMM TpaHCrop-
TYBaHHS,
— eHeprilo Ans ounileHHs abGo BuaaneHHs Big-
XOMiB.
HauioHanbHi fgonatku moxyTb 6yTu fojaHi Ao
LibOro cTanAapTy, Hanayu Tabnuuyi 3HadeHsb, Wo
NPEACTaBNsATb MiCLeBi YMOBK A BUPOOHUL-
TBa eNeKTpoeHeprii i nocTadyaHHa nanvea. Taki
Tabnuui NOBUHHI HapaBaTy 3HadveHHs hakTopis
nepBuHHOT eHeprii abo dakTopis HeBigHOBIIOBA-
HOT NepBUHHOT eHepril, 3aneHo Big TOro, KM 3
HUX Dyae BUKOPUCTAHO Ha HalioHanbHOMY PiBHI.
Mpuknagn Takux bakTopis HasenewHi B goaar-
Ky E. .
Byab-sikuid HauioHansHUA [O4ATOK, SIKUA BU3HA-
qae akTopn nNepsuHHOI eHepril Ta dakTopu
HEBIAHOBMIOBAHOI NEPBUHHOI eHeprii, NOBUHEH
BKa3yBaTW, sKi 3 nepepaxoBaHuxX Buile goaart-
KOBI/ HaknagHi/ HeBupoBHuU4i BUTpaTM — Gynu
BKNoYeHI (Hanpuknag, eHepris ana 6ynisruLTea
CUCTEMWU NEPETBOPEHHS Ta TPaHCNOPTYBaHHS).
Akwo koediuieHTM AnNA nanveBa HaAalOThbCS B
OLOMHULSAX eHepril, BOHW NnoBUHHI GasyBaTuca Ha
BULLIA TENSIOTBOPHIN 3aaTHOCTI. Y HaljioHaNbHO-
My BOAATKy NOBUHHO BYTU TAKOX MiTKO BKa3aHo,
AKWA TUN haktopa abo koedilieHTa, Wo Bu3Ha-
4aeTbeA B 8.2, BiH BUKOPUCTOBYE.

8.4 OuiHKa BUKNAOIB ABOOKUCY BYIrNeLo
8.4.1 Bukudu dsookucy eyarieyro

Maca sukugis CO, pospaxoByeTbcs 3 nocrasne-
HOT Ta eKCnopToBaHOI eHepril ASIA KOXHOro eHep-
roHoCcIS:

mCOz = Z(Edel,i ‘Kdel,i ) - Z(Eexpj 'Kexp,i ) )

ae E, . ;— noctaBneHa eHeprisi i-ro eHeproHocis:

Eexp i — BKCNOPTOBaHA eHepris /-T0 eHeproHocis;

OCTY b EN 15603:2013

— Energy to transport the energy carrier from the
production site to the utilization site;

— Energy used for processing, storage, genera-
tion, transmission, distribution and any other
operations necessary for delivery to the buil-
ding in which the delivered energy is used.

The primary energy factors may also include:
— Energy to build the transformation units;
— Energy to build the transportation system;

— Energy to clean up or dispose the wastes.

National annexes may be added to this standard,
giving tables of values representing local condi-
tions for electricity generation and fuel supply.
Such tables shall give values for primary energy
factors or non-renewable primary energy factors,
depending on which are to be used at national
level. Examples of such factors are given in
Annex E.

Any national annex that define primary energy
factors and non-renewable primary energy fac-
tors shali state which of the above overheads that
have been included (e.g. energy to build the
transformation and transportation system). If the
coefficients for fuels are given by energy unit they
shall be based on gross calorific values. In the
national annex it shall also be clearly stated which
type of factor or coefficient defined in 8.2 that is
used.

8.4 Carbon dioxide rating
8.4.1 Carbon dioxide emissions

The emitted mass of CO, is calculated from the
defivered and exported energy for each energy
carrier:

(12)

Eqej Where is the delivered energy for energy
carrier |,

Eexp’,- is the exported energy for energy carrier /;
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Kaeyi— KoediuienT Bukingis CO, Ans nocTasnexo-
r0 -T0 EHEProHOCIS;

Kexp,i— KoetbiLlieHT Buknais CO, Ans ekcnopTosa-
HOro /-ro eHeproHocis.

Asa koedillientn Ky, ;i Ko, , s MOXYTb ByTi 0gHa-
KOBUMMY.

PospaxyHok BUKMAiB CO,, noBuHeH 6yTu npeg-
CTaBneHnn BignoBigHoO Ao Tabnuyi 8.

Kgeri is the CO, emission coefficient for delivered

energy carrier /;
Kexp,i is the CO, emission coefficient for the ex-
ported energy carrier /.

The two coefficients Ky,; and K, ; can be the
same.

The CO, emission calculation shall be reported in
accordance with Table 8.

Tabnuua 8 - PospaxyHok oujHOK (ranpuknag: oyiHka CO,)

Table 8 — Calculation of ratings (example: CO, rating)
c1 | c2 c3
Panok MNocTtaBneHa eHepris
Row Delivered energy
EHeproHocii 1 EHeproHocin i
Energy carrier 1 | Energy carrier i
MNocrasneHa eHepria (He3BakeHa) E E
1 . . del,1 delj
Energy delivered (unweighted)
Barosuit haktop a6o koedivieHT K K
2 - : def,1 del i
Weighting factor or coefficient
3BaxeHa nocTaBneHa exepris ato CO,
3 . . m , m : m ,
Weighted delivered energy or CO, €Oz el ©0a deli 2.0l
4 Ekcnoprosana enepris (HeasaxeHa) Q E
Energy exported (ynweighted) exp. 7 exp.ef
3BaxyBasnibHWi hakTop
K K
5 Weighting factor exp, T exp,ef
5 3BaXeHa ekcropToBaHa eHeprisi abo CO, Meo - Meo Lol Z Meo ,
Weighted exported energy or CO, 2897, 2oPe 2 o0
OuiHka
7 . m
L Rating cC:

8.4.2 Koechiuienmu suxudia co,

KoediuieHTy sukuais CO, noBuHHI BKIIOYATH BC
suknar CO,, nos'aaaHi 3 NEPBUHHOK eHeprieto,
fKa BUKOPUCTOBYETHCA B DYLIBNI, 1K BU3HA4YEHO
B 8.3. Ha HauioHanskHoMy piBHi noBuHHO GyTu
BU3HA4YeHO, 4n koedpilieHTu sukugis CO, BKto-
4al0Tb TAKOX EKBIBANIEHTHI BUKWAM iHLLUX NapHu-
KOBMX rasis, HanNpuknag, MeTaHy.

Byab-akuit HaUioHanbHUin fofaTok, Wo BU3Havae
KoedilieHTn BUKUAIB CO,, NoBrHEH BCTAHOBUTH,
AKi 3 AOAATKOBUX HaKnagHi BUTpaTu, 3ragadi B
8.2, noBuHHI ByTn BKNOYeH!. SKLO KoediLieHTy
AN nannBa AarTbCH B OAUHULSAX eHepril, BOHU
noBuHHI BasyBaTuca Ha suUWiK TENMOTBOPHIN
agaTtHocTi. Lleil onaToK NOBUHEH TakoX BKasy-
BaTW, Ak TMN KoedpilieHTa, ulo BUM3HAYAETHCS
B 8.2, BUKOPUCTOBYETHCS.
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8.4.2 CO, emission coefficients

The CO, emission coefficients shall include all
CO,-emissions associated with the primary
energy used by the building, as defined in 8.3. It
shall be defined at national level whether the
CO,-emissions coefficients include also the
equivalent emissions of other greenhouse gas
emissions e.g. methane.

Any national annex that defines CO, emission
coefficients shall state which of the additional
overheads mentioned in 8.2 that have been
included. If the coefficients for fuels are given by
energy unit they shall be based on gross calorific
values. This annex shall also state which type of
coefficient defined in 8.2 is used.




8.5 MoniTyHa eHepreTU4Ha ouUiHkKaA

Ans Toro, wWob BNAMBATM HA EHEepreTUdHy no-
BEAIHKY rpomMagsiH, MOXyTh OyTU BWKOPUCTAHI
noniTWYHI hakTopy ANst NiaTpMMKKM abo obme-
KEeHHst AEAKUX eHepreTUYHUX Hociie. TlonituyHa
eHepreTuyHa ouiHKa po3paxoBYETbCA 3 NocCTas-
nNeHol i ekcnopToBaHoT eHepril N KOXXHOro eHep-
roHOCIA:

ACTY b EN 15603:2013

8.5 Policy energy rating

In order to influence the energy behaviour of
citizens, policy factors can be used to favour or
penalise some energy carriers. The policy energy
rating is calculated from the delivered and
exported energy for each energy carrier:

Epol = Z(Edel,i 'fpol,del,i)‘Z(Eexp,i 'fpol,exp,i) » (13)

be E g ; — nocTasneHa eHepris Ans i-ro eHepro-
HoCis;
Eexp,i — EKCTIOPTOBaHA eHepria [N /-ro eHepro-
HoCIs;
fooldel,i — MONITUYHMIA chakTop ANA /-ro eHepro-
HOCIs;
foolexp,i— MOTITUYHWIA (hakTop AN i-ro ekcnopTo-

BAHOFC €HEpProHOCIA.

Tabnuua 8 BUKOPUCTOBYETLCSH ANA PO3paxyHKy
NoONITUYHOT OLIHKN.

9 NEPEBIPEHA PO3PAXYHKOBA MOAEIb
ByaiBm

9.1 Betyn

MeToa, HaBeeHU B LIbOMY PO3Zini, AO3BOMSAE
Aocartu Binbll BUCOKOro piBHA [OCTOBIPHOCTI
po3spaxyHkosol modeni ByAaisni i BXiAHUX QaHUX,
LU0 BMKOPWUCTOBYIOTBCA AN PO3IPaxyHKiB, LIA-
XOM MOPIBHAHHA PO3PaxoBaHUX pe3ynbTaTiB 3
thakTudHUM  eHeprocnoxusanHam. Lleih metop,
cnij BUKOPUCTOBYBAaTW ANS icHyloumx Byaisenb,
30Kpema, AnA OUHKKM eHepreTuyroi edekTus-
HOCTi MOMNJTIMBYMX 3aX04iB NOKPALLEHHA.

Lle e saransHum MeToa0oM ANS NPOBEAEHHS KO-
pekuil abo exctpanonsyii O BUMIPSHOrO eHep-
FOCNOXVBAHHA.

9.2 Mlpouenypa — neperipka po3paxyHKoBOT
mozeni Gyaieni

OTpuUMyeTbCSt BUMIpsIHA eHepreTuyHa oLjHKa
BIZNOBIAHO A0 po3giny 7.

36upaeTbea  iHOpMaUia, Taka sK  (hakTUuHi
KiMaTuyHi AaHi, NoBITPOMPOHUKHICTL 0600HKHU,
KpaTHICTb BEHTUNALT, epeKTUBHICTb CUCTEeMMU
ONaneHHs, aKTU4Hi BHYTPIiWHI yMoBKM (3ait-
HATICTb, NEpepUBYacTe onaneHHs, TemnepaTypu,
BEHTUNALIA TOWO) 3 TEXHIYHOI AOKYMEHTaUil Ha
Oygisnio abo npv nposegeHHi oBCTEXEHb, BU-
MIpIB | KOHTPOMIO, HaCKiNbKW BOHWM [OCTYMNHi 3a

E4ej where is the delivered energy for energy
carrier J,

Eeyp,i1s the exported energy for energy carrier

foal gt 18 the policy factor for energy carrier

f

polexp,i 18 the policy factor for exported energy.

Table 8 is used for the policy rating calculation.

9 VALIDATED BUILDING CALCULATION
MODEL

9.1 Introduction

The method given in this clause enables the
attainment of a higher confidence level in the
building calculation model and input data used for
calculations, by comparing the calculated result
with the actual energy use. This method should
be used for an existing building, in particular for
assessing the energy effectiveness of possible
improvement measures.

It is the general method to make corrections or
extrapolations to the measured energy use.

9.2 Procedure — validation of the building
calculation model

Obtain the measured energy rating according to
clause 7.

Collect information such as actual climatic data,
air permeability of the envelope, ventilation rate,
heating system efficiencies, actual internal con-
ditions (occupancy, intermittent heating, tempera-
tures, ventilation, etc.) from building technical
documentation, or through surveys, measure-
ments and monitoring, as far as they are available
at a reasonable cost. See 9.3 for ways of collecting
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po3yMHoi BapTtocti. [MB. 9.3 AN BU3HAYEHHS
wnsxis 360py KNiMaTUYHUX AaHKX, 9.4 — ANs BU3-
Ha4YeHHa naHuX wono 3anHaTocTi | gopatok C —
ANs erepril ans iHwmx nocnyr. loipuyi inrepeani
ANS BCIX J@HWX MOBUHHI GYTU OLjHEHI. BxigHi
AaHi, sIKi He MOXYTb ByTU OLiHeHi, NpuitMaloTLCs
33 saranbHUMM NpaBUNamu, HauioHaNbHEUMM
AoBigHWKamu abo ctangapTamu,

Mepiog ouirioBaHHS Ans 30opy Bcix AaHUX (BMKO-
PUCTaHHs eHepril Ta BXiAHUX HaHux Ans pospa-
XYHKY) NOBUHEH BYyTW, Ha CKiNlbKM Ue MOXITUBO,
OfHaKoBUM.

P03paxoByeTbCA HecTaHhapTHa OUiHKA 3 BUKO-
PUCTaHHAM siKomora GAIMKYMX 40 peanbHOCTi aa-
HWUX He Tinbku ans Byaisni, ane n ans KnimMaty i
AaHuX Woao 3ainsTocTi Byaisni.

OUiH0ETbCS 4OBIPYMIL iHTEPBAN OLIHKY Yyepes He-
BU3HAYEHICTb BXiAHWUX AAHUX.

KinbKicTb @HeproHociis, BUKOPUCTaHUX ANS iHILMX
Uinen, kpiM onaneHHs, OXONOMKEHHST, BEHTU-
nAuil, rapsvoro BOKONOCTaYaHHs abo OCBITHEH-
HA, NOBWHHI OyTW aopaHi o MPUCTOCOBAHOF
OLHKY. SIKWO BOHM He BUMIPIOIOTHCS OKpewmo,
BOHM noBuHHI Byt BuaHayeHi. Yactuna wuiei
eHeprii, Wo BUKOPUCTOBYETLCA B KOHAWMLIOHOBA-
HOMy 06'eMi, NnoBMHHA Takox BpaTncs 4o yBaru s
AKOCTI BHYTPILLHIX [Kepen Tenna s po3paxyHKy
NPUCTOCOBAHOT OL|iHKM.

Npuwmitka. Y gavomy CTaHAapT HEe BU3HAYEHO METop
AN5 0BYUCNERHS GHLLIMX MOCYT. lMepertik TUNOBMX cTa-
TEI SHEProCNOXMBaHHS Ha NPUFOTYBaHHS 13K, NPaHHs Ta
enektpuyHe obragHaHHs, BKIYaKYA koM'loTeEPU Un
BUPOGHUYI NpoLeck ToLLO, Moske 6yTu 3abeaneyennit Ha
HaLiOHANLHOMY PiBHi 4ns pisHUX Tunis Byaisens. Jeska
iHchopmalLlist HaBoOANTLCS B Aonatky C.

3LIRCHINETLCA NOPIBHAHHS pe3yribTaTis BUMIpsi-
HOT eHepreTU4HOT OLIHKM Ta Wiel NpUCTOCOBaHOT
OUIHKM [1NA BCIX HEpProHOCHiB.

Hkuwo fosipyi iHTepeanu 3HauHO He nepexkpunsa-
t0TbCs, ab0 AKWO BOHU HEZOMNYCTUMO BEnuKi,
Aani mae ByTn nposeeHe AOCHIIKEHHS 3 METO
NepeBipkM JaHux abo BBeAEHHS HOBUX thakropis
BANMBY, siKi MOXNMBO paHille irHopysanucs, i
PO3paxyHOK MOBTOPIOETLCHA 3 HOBUM HabBopom
BXIZIHVX laHuX. Y pasi HeobxigHoCTi, NpoBOAUTL-
Cst KOpUTyBaHHS BXIAHUX AaHWX (Y HagiiH1in cno-
Cib, Hanpuknaa, B pamkax ix A[0BipYoro iHTep-
Bary) A0 Toro, wjob pospaxyHkosa eHepreTuyHa
OuiHKa He HafTo BigpisHsAnacs Big BUMIpSAHOT
€HepreTUYHOT OLliHKu,
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climatic data, 9.4 for occupancy data and Annex
C for energy for other services. The confidence
intervals of all data shall be estimated. Input data
that cannot be assessed are taken from inference
rules, national references or standards.

The assessment period for collecting all data
(energy use and input data for the calculation)
should be, as for as reasonably possible, the sa-
me.

Calculate a tailored rating, using data as close to
reality as reasonably possible not only for the
building, but also for climate and occupancy data.

Estimate the confidence interval of the rating,
resulting from uncertainties of input data.

The amount of energy carriers used for other
purposes than heating, cooling, ventilation, hot
water or lighting shall be added to the tailored
rating. If these are not metered separately, they
shall be estimated. The part of this energy used
within the conditioned space shall also be taken
info account as internal heat sources in the
calculation of the tailored rating.

NOTE There is no method defined in this standard to
compute the «other services». A list of typical energy
use for cooking, washing, and electrical equipment
including computers or production processes etc. can
be provided at national level for various types of
buildings. Some information is given in Annex C.

Compare the results of the measured energy
rating and of this tailored rating for all energy
carriers.

If the confidence intervals do not overlap signi-
ficantly, or if they are unacceptably large, further
investigations shall be made in order to verify the
data or to introduce new influencing factors that
may have been previously ignored, and the
calculation shall be repeated with the new set of
input data. If necessary, adjust input data (in a
credible way, e.g. within their confidence interval)
so that the calculated energy rating does not differ
significantly from the measured energy rating.




Konv obunasa foBipYi iHTEpBaNM € NPUAHATHUMMY i
NepeKkpuTTst 3HayHe, NONycKaeTbCs, WO pospa-
XyHkoBa mogenb Gyaisni, 8 TOMy 9YiCHi OLIHEHI
BXiZJHI AaHi, € AocuTb npaegonogibHoto, i npoue-
nypa moxe Byt npoaoexeHa aani.

9.3 Knimatuuni gani

OTpuMyI0TbCA 3HAaYEHHS 30BHILLHBLOT TEMMNEpaTy-
pw i COHAYHOI paaiauil 3 MeTeopororYHOT cTaHLl,
HaWbinbw xapakTepHOl AnNA  poaTaLllyBaHHS
Byaieni Ta nepiogy yacy, WO BUKOPUCTOBYETHCS
Ans obniky eHepril.

Consiuna pagiauis noBuHHa 6yTW B HasiBHOCTI
AnNst BCIX OCHOBHWX OPIiEHTALLI OropopKyBanbHOY
KOHCTPYKUIT Oypisni, BKNtOYarunM nposopi ene-
MeHTW abo enemeHTu, NOKPUTI NPO30POKD i30-
nsaujero.

Mpumitka 1. Cnocofn pospaxyHky pagiauii B 6yab-siko-
My HanpsaMKy B4 COHAYHOT pagiauii Ha Fopu3oHTaIbHY
NOBEPXHIO MOKYTb BYTY 3HaiaeHi B niTepatypi.
AKujo BCOTa po3TallyBaHHA MeTeocTaHLji icToT-
HO BiapisHsieTbCS BiA By aiBni, 30BHILLHA TeMnepa-
Typa noBuHHa OyTu CKOpuroBaHa Ha BUCOTY B
3afeXHOCTI Bifl MiCLEBUX cepefHiX rpagieHTis
TeMneparyp.

Mpumitka 2. 3aneskHo Big KNiMaTy, KOpUryeTbcs B

mexax Big 0,5 K o 1 K aMeHIWeRHAM Ha koxHux 100 M
nepenagy BuCoT.

9.4 Oani wopno 3alHaTOoCTI
9.4.1 BHympiwna memnepamypa

Mae 6yTu ouiHeHa hakTYHa BHYTPILUHA Temne-

partypa, oCKinbKu BOHA 4acTO BigPI3HAETLCS Big

Po3paxyHKoBOT TemnepaTypu Ta Mae iCTOTHWIA

BMAIVB HA €HEeProcnoXnBaHHA Npu OXONOMKEHHI

abo onanexHi. MoXnusmMmm metogami e

-y ByAuHKax 3 MEXAHIYHOK BEHTURSLE TeM-
neparypa nosiTps y BUTSXXHOMY KaHari npoTu
HanpsMKy BITPOBOrO MOTOKY BEHTUNATOpA
MOXE [aTW OUiHKY cepefHbOl TemnepaTtypu
BEHTUJTbOBAHOT 30HU, KOMW BUTSHKHUIA BEHTU-
NATOP BKITOUEHWN;

— y Baratbox Benuknx ByAiBnsx cMcTeMa aBTo-
maTtusauii Ta ynpasnidHs Sygisni KOHTponoe
BCI €HepreTVyHi crcTeMu i sanucye BHYTpILU-
HIO TeMnepaTypy Ta iHLWi NoB'A3aHi 3 eHeprieto
XapakTepucTUKN B [eKinbkox micuax (goaa-
TOK A EN 15232:2007);

2 Hanpuknag, B Duffie and Beckmann, Solar energy
thermal processes. John Wiley&sons. 1974.
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When both confidence intervals are acceptable
and overlap significantly,it is assumed that the
calculation model of the building, including esti-
mated input data, is plausible, and the procedure
can be continued further.

9.3 Climatic data

Obtain values of external temperature and solar
irradiance from the meteorological station that is
most representative of the location of the building
and of the time period used for energy metering.

Solar irradiance shall be available for all main
orientations of the building envelope that include
transparent elements or elements covered with
transparent insulation.

NOTE 1 Ways of calculating irradiance on any orien-
tation from solar irradiance on a horizontal surface are
found in literature®.

If the altitude of the meteorological station signi-
ficantly differs from that of the building, external
temperatures shall be corrected for altitude accor-
ding to local average temperature gradients.

NOTE 2 Depending on the climate, the correction is
between 0,5 K and 1 K decrease per 100 m altitude
difference.

9.4 Occupancy data
9.4.1 Internal temperature

The actual internal temperature should be asses-
sed, since it often differs from design temperature
and has a significant influence on the energy use
for cooling or heating. Possible methods are:

— Inbuildings with mechanical ventilation, the air
temperature in the exhaust duct upwind of the
fan can give an estimate of the average tem-
perature of the ventilated zone when exhaust
fan is on.

~ In many large buildings, a Building Automation
and Control System controls all the energy
systems, and records the internal temperature
and other energy related characteristics at seve-
ral places (see Annex A of EN 15232:2007).

2 For example, in Duffie and Beckmann, Solar energy
thermal processes. John Wiley&sons. 1974.
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— Temneparypa moxe ByTu BuMipaHa abo KoHT-
PONbLOBAHA (3 BUKOPMCTaHHAM Manux oAHOKa-
HanbHWX peecTpaTopis AaHux) B OeKiNbKoX
XapaKkTepHUX/penpe3eHTaTUBHUX MICLAX Mpo-
TATOM XapartkepHUx/penpes3eHTaTUBHUX OHIB,
TOBTO AHIB, METEOPONOriYHI XapakTepUCTUKK
AKX NPEeLCTaBNRIoTb/XapakTepnsyoTs Bifno-
BigHUA Micsub abo cesoH:

— SAKWO cMcTeMK onaneHHA abo 0XONOLKEHHS
KOHTPOMIOIOTLCS TepMOoperynaTopamu, ix 3aaa-
Hi TOYKN MOXYTb BYTW BUKOPUCTaHI 38 YMOBY,
Lo kanibpysaHHa TepMocTaTy nepesipeHe.

9.4.2 Ingpinempayis noeimps i eeHmunsyis
BuTtpara 30BHiWbLOro NosiTpsa nosuHHa Gytu ouj-

HEHa TaK, sk ue MoxMBo. MeToan Anst Lboro
BKITHOYAIOTD:

a) OUHIOBAHHA BUTPaTU NMOTOKIB NOBITPS BEHTU-
NAUINHKX YCTAHOBOK, A€ Lie NpuaaTHo;

6) BrkopucTaHHs meTtogsy posGasneHHs Tpacu-
pyBanbHoro rasy, gk onvcaHo B EN SO 12569.

9.4.3 BHympiwHi dxepena mennomu

3aiHATICTb (KiNbKICTh kKoprcTyBaviB) i yac nepe-
ByBaHHa MaloTb OLHIOBATUCS 3a pesynbTaramm
onuTysaHHA abo ynpasninus Gyaisnew.

BryTpiluHi axxeperna Big WriuHoro ocBiTREHH: Ta
EMeKTPUYHUX NpunagiB Halikpalle OuiHIoITLCS
M0 paxyHKax 3a eneKkTpoeHeprilo y BUNaaKy, sKLLIO
crucTeMmn onaneHHa abo OXoNoMKEHHS He 0bniko-
BYIOTbCST TUM e nivnnbHuKoM. EN 15193 Takox
MOXe ByTW BUKOpUCTaHMii 3a BigCyTHOCTI thak-
TUYHUX JAHUX NPO OCBITNEHHS.

lMpumitka. He BCA BUKOpUCTAHA eNeKTPOEHepris cTae
BHYTPILUHIM [AXepenoM Tenna (Hanpuknaz, OCBiTNeH-
Hs MOXe ByTu 30BHiWHIM abo Tenno moxe GyTu vac-
TKOBO BUMYyLUEHE).

9.4.4 CnoxueaHHs 2apsiyoi sodu

SKUo BCTAHOBNEHO OKPEMi MiYNABHUKA, CrOXU-
BaHHS rapsyol BoAn 00YMCIETLCA SK PI3HULA
ABOX nokasaHb Ha nouaTtky Ta B KiHUi nepioay
OLiHIOBaHHA/PO3PaXYHKOBOIO nepioay.

Mpumitka. ¥ aaHomy Bunagky niynnsHUKK, SIK Npasy-
o, BUKOPUCTOBYIOTHCH ANA BpaxyBaHHS BUKOpUCTA-
HOT rapsuoi BoAY B paxyHKK, 3 Akvx iHbopMaLlia mosxe
ByTu oTpuUMaHa 6e3 NYNAbHUKIB.

AKLLO CnoXMBaHHS rapsvol BOAU He 0BNIKoBYETb-
Csl, BOHO MOBWHHO OYTU OLUiHEHe Ha OCHOBI
PreN 15316-3 3 ypaxyBaHHsIM u1cna MeLKaHLiB,
BUKOpUCTaHHA Byaisni i micuesnx 3Buyais, abo
MOXYTb DYTW BUKOpUCTaHI JaHi, WO MicTaTbes B
HaLiOHanNbHIA JoKyMeHTaLji,
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The temperature can be measured or moni-
tored (using small single-channel data log-
gers) at some representative places during
representative days, i.e. days that have me-
teorological characteristics that represent the
corresponding month or season.

— Ifthe heating or cooling systems are controlied
by thermostats, their set points could be used,
provided that the calibration of the thermostat
is checked.

9.4.2 Air infiltration and ventilation

External airflow rate shall be estimated as well as
reasonably possible. Ways to do this include:

a) assessments of the airflow rates of air handling
units where appropriate;

b) use of the tracer gas dilution method as
described in EN {SO 12569.

9.4.3 Internal heat sources

The occupancy (number of occupants) and
presence time should be assessed from a survey
or from the building management.

The internal sources from artificial lighting and
electrical appliances are at best assessed from
electricity bills where there are no heating or
cooling systems on the same meter. EN 15193
can also be used when no field data are available
for lighting.

NOTE Not all the electricity used becomes an internal
heat source (e.g. lights can be placed externaly or the
heat can be partly exhausted).

9.4.4 Hot water use

Where a separate meter is installed, hot water
use is obtained from the difference of two
readings of the assessment period.

NOTE In this case, meters are generally used to inclu-
de hot water used in bills, from which the information
can be obtained without looking at the meters.

Where hot water use is not metered, it shal be
estimated using prEN 15316-3 from the number
of occupants,use of the building and local habits,
or data found in national documentation may be
used.




9.4.5 UImyyHne oceimmneHHs

PaxyHkn 3a enekTpoeHepriio MoXyTb 6yTu Ko-
PWUCHI AN BUSHAYEHHS CMIOXVWBAHHA eHepril Ha
OCBITIEHHS! 3@ YMOBMW, SIKLLO iHWWi cucTemu (Npuro-
TYBaHHA Ki, CUCTEMU OMAaNeHHs, OXONOMKEHHA
Ta iHWwi nobyToBi npunaau) He obMIKOBYIOTLCS
TUM Xe JHYNITbHUKOM.

B iHLWWOMYy BUNaaKy cnoxuBaHHs eHeprii Ha OCBiT-
NEeHHs BM3HaYaETbCA 3 PO3paxyHKiB BignNoBigHO
Ao EN 15193,

9.5 OuiHky, W0 6a3yOTLCA Ha nepeBipeHin
po3paxyHkoBil Moaeni

Ans Toro, o6 oTpumMaTK CTaHAapTHY po3paxyH-
KOBY eHepreTuyHy OUiHKYy Ha OCHOBI nepesipeHo|
MOZeni, BU3HAYAETLCH PO3PaxyHKOBa OLjiHKa Lie
pas, BUKOPWCTOBYIOUW Ty Camy pO3paxyHKOBY MO-
Aenb, ane 3 BUKOPUCTaHHSM CTaHAaPTHUX BXif-
HAX [aHuX, WO BCTaHOBMIOIOTLCH BiANOBIQHO
A0 5.3 3amicTb (hakTUYHMX OaHnX.

Slkwo ctaHaapTHa po3paxyHKOBa eHepretmyHa
OUiIHKa He Mae «iHLIKMX NOCNYr», BiAHIMaOTh 3Ha-
YeHs, Aki Bynn fofaHi 3 ypaxyBaHHSIM NpUCTO-
COBaHOT EHEPreTU4HOT OLiHKN (ANB. BULLE).

LWo6 3poSutn norogHy uv KiMaTUUHy KopekLito
BUMIDSHOI EHEepréTMUHO! OLHKK, BW3HAYATb
pO3paxyHKoBY OLIHKY LLie pas, BUKOPUCTOBYIOYU
Ty camy po3paxyHKOBY mMoAerib, ane 3 Bignosig-
HUMIW KMIMaTUYHUMYK JaHuMY, @ He (PakTUYHUMMK.

10 MITAHYBAHHA 3AXOAIB 3 MOAEPHIZALI
ANs ICHYIOUYUX BYOIBENL

MoxnusocTi ans eHeprosbepiraiounx 3axogis
BM3HA4ATLCA EHeprield, BUKOPUCTAHOK iHXe-
HepHUMK cuctemamu Bygisni, aka € kKomBiHauiero
BCIX KiHUEBWX MOCTaBNEHUX EHEeProHocie, a Ta-
KOX aKTUBHOI NOHOBMOBAHOI eHepril, o BUpob-
NIAETHCH Ha MicL.

OuiHtoBaHHA eHepro3BepexeHHs, OTPUMAaHOro
LLNAXOM BNPOBAMKEHHSA 3aX0A4IB i3 MOAepHizaUii,
30IACHIOETLCA 3a AONOMOrOK PO3PaxyHKOBOT MO-
aeni dyauHky. Lie moxe 6ytv Ta cama mopens,
WO W ANA NPUCTOCOBAKOT OUiHKK BigmoBigHO 4o
9.2 abo nepesipeHa Mogene BianosigHo Ao
po3ainy 9.

PEeKoMEH/YETbCA NepeBipeHa po3paxyHKoBa Mo-
aenb.
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9.4.5 Artificial lighting

Electricity bills may be useful to assess energy
use for lighting, provided there are no other
systems (cooking, heating, cooling systems or
other appliances) on the same meter.

Otherwise, energy use for fighting is estimated by
calculation according to EN 15193.

9.5 Ratings based on the validated
calculation model

In order to get a standard calculated energy rating
based on the validated model, perform the
calculated ratingonce more, using the same
calculation model but with standard input data set
according to 5.3 instead ofactual data.

If the standard calculated energy rating is without
«other services», subtract the values which have
been added to the tailored energy rating (see
above).

To make weather or climate corrections to the
measured energy rating, perform the calculated
rating once more, using the same calculation
model but with the appropriate climate instead of
the actual one.

10 PLANNING OF RETROFIT MEASURES
FOR EXISTING BUILDINGS

The scope for energy saving measures is defined
by the energy used by the technical building
systems which is the combination of all the net
delivered energy carriers and the active rene-
wable energy produced on site.

The assessment of the energy saving obtained by
retrofit measures is carried out using a building
calculation model. This can be the same calcula-
tion model as for the tailored rating, according to
9.2, or the model validated according to Clause 9.

The validated calculation model is recommended.
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Mpumitka 1. Akwo suMipsHa eHepreTUyHa ouiHKa BK-
KOPWCTOBYETLCA [ANA NepeBipkA po3paxyHkoBol mo-
Aeni Gynieni i BXiAHUX AAHWX LUAAXOM NOELHAHHS TX
MPOFHO3IB 3 BUMIPSHUMMW 3HAYEHHAMY, ICHYE MifBU-
WEeHHa BNEBHEHOCTI Yy TOMY, L0 NMPOrHO30BAHI 3axoaun
Ha npakTvli 4adyTe nepeabtadyBaHi BUrou.

Mpu cknanaqHi pospaxyHKOBOT Moaeni HacTynHi
nUTaHHA BepyTbea 40 yBaru:

a) MoAerb, L0 BUKOPUCTOBYETLCS A4NS CTaHAap-
THOT EHePreTUYHOT OLiHKK, MOXe Tinbku NPOrHo-
3yBaTW HacmigKkv nokpallleHb, NoB'A3aHMX 3 ona-
TNIEHHAM, OXONOJXKEHHAM, rapsiyMM BOLONOCTa-
4YaHHAM, BEHTUNAUIEID Ta OCBITNEHHSAM. BoHa He
Moxe OyTu BuKOpWUCTaHa ANA NPOrHO3YBaHHA
HacnIiAKIB KpaLLoro ynpasniHHSA Y/ NOBEAIHKN KO-
PUCTYBa4iB, OCKifbk BOHa 6a3yeTbCs Ha CTaH-
AaPTHUX BXIAHNX NaHUX;

0) KoHKpeTHi po3paxyHkosi mogeni, sii MOXYTb
Oy™M BUKOpUCTaHi AN MPOrHO3yBaHHS abepe-
XEHb Bif] KOHKPETHUX 3axofis (Hanpuknag, pos-
paxyHok eHepro3bepexeHb npu NiasuLLeHHi Ten-
noBOI ©(hEeKTUBHOCTI BIKH@ LUNSIXOM MHOMEHHS
koediuieHTa Tennonepesayi Ha nnouty i rpagy-
CO-rOAUHK), HEe BPaxoBylOTb B3acMOAil (Taki, sk
HU3bKE COHAYHE NPONYCKAHHSA B TOMY X BiKHI, WO
CKOPOYYE COHAYHI HAAXOMKEHHS I, OTKE, 3MIHIOE
KOBRILIEHT BUKOPUCTAHHSAYi TOMY iX He BUKOpUC-
TOBYOTb.

Konu 6yaiens npopaetses, BUKOPUCTOBYETLCA B
IHLLMX Linsix @60 BUKOPUCTOBYETHCS IHLUMM MeLL-
KaHUeM, NoBUHEH BYTW BUKOPUCTaHWIA CTaHaap-
THUA Habip paxux gns NNaHyBaHKA 3axogiB 3
MoAepHi3auii.

Axo Gyaisns BUKOPUCTOBYETLCS TaK CaMO, SIK i
paHilte, BUKOPUCTOBYIOTLCA KNIMATUYHI Ta eKc-
nnyartauiiii AaHi BigNoBigHO 40 NMPUCTOCOBAHOT
OLLIHKM.

Npumitka 2. Lle f03BONSE OLIHATY HacHigKW perynio-
BaHHA ynpaBniHHa 6yaiBrelo Ta noeegiHkuv KopucTy-
Bauis.

FoTyloTh oauH abo Kinbka cueHapiia MoJepHisa-
Uii, KOXEeH 3 AKKUX MICTUTb CNMCOK CYMICHUX 3a-
X0Z4iB 3 MoAepHisauil.

Ockinbku feski saxoau MOXYTb B32EMOAIATH (Ha-
npuknag, 3binbweHHs Tennosoi isonauii abo na-
CUBHI HaAAXOOXXEHHS COHSYHOT eneprii mornu 6
IMEHILUTU ePEeKTMBHICTb KOTNA), BNNWUB OKPEMUX
3axoqis He moxe ByTu flonanmit, KombiHosaHi 3a-
X0Zu NMOBMHHI BYTWU po3paxoBaHi Ak 0AUH NakeT.
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NOTE 1 If the measured energy rating is used to
validate the building calculation model and input data
by aligning its predictions with measured values, there
is increased confidence that predicted measures will in
practice deliver their anticipated benefits.

When preparing the calculation model, the folo-
wing issues are taken into account;

a) model used for standard calculated energy
rating can only predict the effects of improve-
ments related to heating, cooling, hot water,
ventilation or lighting. It cannot be used to predict
the effects of better management or user beha-
viour, since it is based on standard input data;

b) specific calculation models that can be used to
predict savings of specific measures (such as
calculating the energy savings when improving
the thermal performance of a window by muiti-
plying the thermal transmittance by area and
degree-hours) do not take account of interactions
(such as a low solar transmittance of the same
window, which reduces the solar gains and thus
changes the utilization factor); and shall therefore
not be used.

When a building is sold, used for another purpose
or used by another occupant, standard data set
shall be used for planning retrofit measures.

If the building is used in the same way as before,
climatic and occupancy data according to the
tailored rating is used.

NOTE 2 This alows assessing the effects of adjusting
building management or occupant behaviour.

Prepare one or more retrofit scenarios, each con-
taining a list of compatible retrofit measures.

Since some measures may interact (e.g. increa-
sed thermal insulation or passive solar gains
might decrease boiler efficiency), the effect of
individual measures cannot be added. Combined
measures shall be calculated as one package.




Toai, ANs KOXHOro cLeHapilo BXiAHI faHi 3MiHio-
I0TbCHA BIANOBIAHO 4O 3annaHOBaHWX 3ax0jiB 3
MoJepHisaLlii | po3apaxyHOK BUKOHYETLCA e pas.
PisHMURA MK ouiHkamn 6e3 Ta 3 BUKOPUCTaHHAM
3axoAiB 3 MOAEpHi3auil € BNNUBOM X 3axonis
Ha EHEeprocnoXNUBaHHS.

Konu octatodHuit Habip 3axoais 3 mofepHisalii e
06paHuM, CTaHaapTHa PO3PaxyHKOBa eHepreTiny-
Ha ouiHka mofepHizoBaHoi Gyfisni Moxe 6yTu
BU3Ha4Y€Ha 3 BUKOPUCTaHHAM pPC3paxyHKOBOT MO-
4eni bynisni 3 Habopom BXigHMX AaHMX, WO BPa-
XOBYE 3aX04W 3 MOAEepHi3aLuil i BMKOPWCTOBYE
CTaHAapTHUI Habip BXiQHMX gaHuX.

MNpumitka 3. daktnyHa edeKTUBHICTL 3axogis 3ane-

KUTb BIA TOro, AK GYAIBNA (PaKTUYHO BMKOPUCTOBY-
€TbCS.

11 3BIT

Ue# posain BusHauae 3MicT 3BiTY 3 OLHIOBAHHS
eHeprocnoXxusaHHsa Oyaisneio  BignosigHo Ao
UbOro craHgapTty. 3MIiCT cepTucpikata Bu3Ha-
Yaetben B EN 15217,

3BIT MoBUHEH BKNIOYaTM B cebe Taky iHcop-
MaLilo:

a) nocunaxHs Ha uelt ctangapT (EN 15603:2008);
6) mety eHepreTmGHoro OUiHIOBAHHS;

B) onuc of'exTa i Oro poaTallyBaHHSs, HOro BUKO-
pUCTaHHs, obnagHaHHA Ta 3alHSATICTb;

I) TUN OLIiHKY;

A1) camy oUiHKy pa3oMm 3 A0BipUMM iHTEPBanom (3a
HasBHOCTI). MiHiManbHa KifbkicTe faHux, Lo
nianAraloTk No0AAHHIO ¥ 3BITi, HaBeAeHa B Tabnui
9 ANf PO3PaxyHKOBOT Ta BUMIPAHOT OL|IHKM.
Tabnuua 9 BUKOPUCTOBYETLCS ANS OUIHOK, WO
6a3yl0TbCA Ha NEPBUHHIN eHeprii, BUAINEHHI Co,
abo nonitu.

Ana OyaiBens 3 akTUBHUMU cucTemamiy NOHOB-
NOBAHOT EHEprii, PEKOMEHAYETLCS 3BITYBaTU PO
OUIHKY SIK PO [10AaTKOBE 3HAUYEHHS, 41 BUNaaKy
6e3 NOHOBIIOBAHUX CUCTEM EHepril.
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Then, for each scenario, the input data is modified
according to the planned retrofit measures and
the calculation performed again. The difference
between the ratings without and with the retrofit
measures is the effect of these measures on the
energy use.

When a final set of retrofit measures is chosen, a
standard calculated energy rating of the retrofitted
building may be performed using the building
calculation model with a set of input data taking
account of the retrofit measures and using
standard input data set.

NOTE 3 The actual effectiveness of measures de-
pends on how the building is actually used.

11 REPORT

This clause defines the content of a report on
assessment of energy use of a building according
to this standard. The content of a cerlificate is
defined in EN 15217.

The report shall include the following information:

a) reference to this standard (EN 15603:2008);
b) purpose of the energy rating;

¢) description of the building and its location, its
activities, equipment and occupancy;

d) type of rating;

e) rating itself together with its confidence interval
(when available). The minimum amounts of data
to be reported are listed in Table 9 for the
calculated and measured rating.

Table 9 are used for ratings based on primary
energy, CO, production or policy.

For buildings with active renewable energy sys-
tems, it is recommended to report as a supple-
mentary value the rating as if the renewable
energy systems were not present.
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Tabnmuua 8 — 3eiTHiCTL NPO 3aranbHe COXVUBaHHS eHeprii Ta Bukuau CO, ANS po3paxyHKoBOI Ta
BUMIPAHOT EHepreTUYHOT OLiHKM

Table 9

energy rating

- Reporting of the overall energy use or CO, emission for the calculated and measured

For calculated rating only

Tinbku ANs po3paxyHKOBOT OUiHKA

MoTpebu 6ynisni 8
Tennati (6e3 iHxeHep-
HUX crucTeM Byaisni)
Building thermal needs
(without technical
building systems)

EdbeKTnBHICTE iHXEHepHOT cucTe-
mw Byaisni (tennoei BTpaTV cuc-

TeMY — YTUNI30BaHI BTpaTn)
Technical building system

performance (thermal system

losses — recovered losses)

Hoctaenexa exepriga
(cknag eHeproHociia)
Energy delivered
(content of energy carriers)

EHepretndHa ouiHka
(3BaxeHi eHeproHocii)
Energy rating
(Weighted Energy
carriers)

Heat auxiliary Wiy,
HoaaTtkoeuin xonoa
Cooling auxiliary W

OcBiTneHHs
Lighting E4
BenTunsauia
Ventilation E,

nocTavaHHs
District heating Edh,del
JepesuHa

Wood Epgger
EHeproHociit (i)
Energy carrier (i) E; ges

OnarneHHs Tenno (H+W) ras > Ep gesj Hi (o)
Heating: Qung Heat (H+W): Quwis.nrva Gas Egas et 2. Epol.deri 4 (0r)
QH, hum,nd E Mg, del i
lapsya Boaa OxonopeHHs HadTa

Hot water: Qu g Cooling: Q¢ s,nnva Oil Egirger

OXONOAXEHHS! EnekTpoeHeprisi EnekTpoeHepris

Cooling: Qe ng Electricity Electricity Eejger

Qc o humna Bopartkose Tenno LleHTpanizosaHe Tenno-

EkcnopToBaHa eHepris
(HesBaxeHi eHeproHoci)
Energy exported
(Unweighted energy
carriers)

Tennosa
Thermal: QT,exp

Enextpuuna
Electrical: Egjexp

ZEP, exp,i Y (or)
ZEPO,.exp,, , 4 (or)

Mco, eXp.f

Ep; Meo,; 1m (0r) Epy

BupobneHi Ha micLy BiaHOB-
noBaHi gxepena eHepril
Renewable energy
produced on site

Tennosa
Thermal QH,genAout

Enekrpuuta
E|eCJ[FiC31 Ee]’gen’ out

) Bkniouaroum EIeKTPOEHEPTilo AM19 BEHTURAUIT, OCBITNEHHS Ta A0AATKOBY EHEPFIKO AS1A TENnOBUX iHXeHep-
HUX CUCTEM, BOHA HE BKITIOYAE E€NEKTDOEHEPTii0 ANA ONaneHHs, OXONOLKEHHS, rapa4oro BOAONOCTaYaHHS,
3BONOKEHHS Ta OCYLUEHHS.
Y Includes electricity for ventilation, lighting and the auxiliary energy for the thermal technical systems; it does
not include electricity for heating, cooling, DHW, humidification and dehumidification.
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Kpim Toro, B 3anexHocTi Big HaUioOHanbHUX CTaH-
4apTiB HacTynHa iHbopmalia mMoxe ByTv BKO-
YeHa:

a) KniMaTUYHi napameTpy, 1O BUKOPUCTOBYIOTb-
CA Ans po3paxyHKOBOT eHepreTnyHoT oLiHKK abo
3HaYeHHA cepefiHboi 30BHILLHLOT TemnepaTtypu,
COHHAYHOI padiayii Towo ANs BUMIPAHOT (IHCTpy-
MEHTa1bHOI) EHEPreTUYHOT OLiHKN.

6) po3paxyHkoBa OLIiHKa:

1) amicT 3BiTy 3rigHO 3 BIANOBIAHUMU CTandapTa-
MU,

2) NPUNYLUEHHS, L0 BUKOPUCTOBYIOTHCA ANs 06-
YNCMEHHA EHeProcnoXnBaHHA ANg rapadoro Bo-
A0N0oCTaqyaHHs Ta OCBITNEHHS;

3) eHeprocnoXuBaHHA 4NA ONaneHHs, OXONoA-
XKEeHHA, BEeHTUNAUIl, raps4oro BoAOMOCTaqYaHHs
Ta OCBITIIEHHs1 pa3oMm 3 iX JOBIpYUMY iHTepBana-
My (3a HasiBHOCTI), SiK NokasaHo B Tabn. 4-6.

B) BUMIpAIHA eHepreTWdHa OouiHKa AN KOXHOro
€HEeproHocia:

1) nepiof oUiHIOBaHHS;

2) MeToJ, KU BUKOPWCTOBYETHCS ANS OLjHKW
€HEProCNOXUBAHHSA

3) BUKOPWUCTaRI 0OCHTN B OAMHULIAX, SIKI BUKOpUC-
TOBYBANUCH Npu OUHLI (Hanpuknag, niTpw, M3, kr,
kBT1-ron);

4) MeToAu, WO BUKOPUCTOBYIOTLCS [NA eKCTpa-
nonAuil i NOroAHOT KopekLii, AKLLO TakKi €;

5) gocraBneHa i ekcrioprosaHa eHepria NS Kox-
HOTO eHeproHocia B kBr-rog abo M abo kpat-
HUX M, PAa30M 3i CBOTMIM JOBIpYMMU iHTEpBanaMu
(3a HasBHoOCTI).

a) nepeBipeHa ouiHKa:

1) 3BIT NP0 BUMIPSIHY EHepreTuyHy OUiHKY 3 A0-
BipYMMMK IHTEpBANamu;

2) BUKOPUCTAHI NpUNyUIEHHS AN BiANOBIQHOCTI
NPUCTOCOBAHOI OLjiHKA BUMIDSIHIN @HEpreTuyHin
OLiHU;;

3) pesynbTaT Ans po3paxyHKoBOI eHepreTU4Ho!
OLiHKKM, BKIIOYal0Yu fOBipyi iHTepsany;

4) y pasi HeobxigHoCTI, nNepesipeHa craHgapTHa
pO3paxyHKoBa eHepreTuyHa OWiHKa, BKIoYaym
A0BipYi iHTepBanu.

6) 3axoau 3 NoKpaLeHHS:

1) nepenik 3axoAis, AKi 3rpynoBaKi y KoMnnekcn,
3a HeobxigHoCTI;

ACTY B EN 15603:2013

In addition, depending on national documents,
the following information could be included:

a) Climate parameters used for the calculated
energy rating or as known - average external
temperature, solar irradiation, etc. for the measu-
red energy rating.

b) Calculated rating:

1) content of the report according to the relevant
standards;

2) assumptions used to compute the energy use
for hot water and lighting:

3) energy use for heating, cooling, ventilation, hot
water and lighting, together with their confidence
intervals (when available) as shown in Tables 4 to
Table 6.

c) Measured energy rating, for each energy
carrier:

1) assessment time period;
2) method used to assess the energy use;

3) amount used, in units used when assessing it
(e.g. litres, cubic meters, kilograms, kWh);

4) methods used for extrapolation and weather
correction, if any;

S) the delivered and exported energy of each
energy carrier in kWh or MJ or multiples of them,
together with their confidence intervals (when
available).

a) Validated rating:

1) report on the measured energy rating with con-
fidence intervals;

2) assumptions used to fit the tailored rating to the
measured energy rating;

3) result of the calculated rating including con-
fidence intervals;

4} if required, validated standard calculated ener-
gy rating including confidence intervals.

b) Improvement measures:

1) list of measures, grouped by packages when
appropriate;

49




ACTY b EN 15603:2013

2) BNIIMB KOXHOrO 3axo4y abo Komnnekcy 3axogis
Ha eHepreTUyHy eeKTBHICTL;

3) y pasi HeobxiaHOCTI, ekoHoMiYHa edeKTus-
HIiCTb 3axofiB abo koMMeKkcis 3axoni..

Mpumirka. ExoHoMiuHa ebekTUBHICTL 3ax0AiB He BXO-
LVUTb B pamMKit 4bOro CTanaapTy.
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2) effect of each measure or package of mea-
sures on the energy performance;

3) if required, cost effectiveness of the measures
or packages.

NOTE The cost effectiveness of measures is not within
the scope of this standard.




OOOATOK A
(noeigkoBun)

METOOW 360PY OAHUX
MPO BYAIBIKO

A.1 [ani npo TennoisonsiyiiHy 060N0HKY
6yaisni

A1.1 3azansHi nonoxenus

IHhopmaLis npo TennoizonauiintHy obonoHKy Gy-
AiBNi, Taka sk poamipwn, Tennonepegada abo
cKnaj i nnouja KOHMOHEHTIB Teru1oisonsauinHol
0BOMOHKK, XapaKTepUCTUKA  TennonpoBigHUX
BKIOYEHb, KOeqiuleHT NponycKaHHA COHAYHOT
eHeprii CBITNIONPO30PUX OrOPOKYBAINbHUX KOH-
CTPYKLiA BA3HA4AETLCA 3@ KPECHEHHSMK, ONnTy-
BaHHAMW | BUMIpIOBAHHAMM Ha Micyi, pospa-
XyHKamu abo BUMIPIOBAHHAMU 3Fi4HO 3 BiAnoBsig-
HUMU cTanfapTamu abo 3aranbHyMy npaBunamm
Ha OCHOBI TUMONOFIl.

MNepesara nosunHa GyTu BinfaHa BignoBigHUM
craHpapTam. [po BinblwicTe 3 HMX Wae MoBa B
TEKCTi HUKYe.

A.1.2 OyinroeanHs mennonepedayi yepes He-
npo3sopi enemenmu 6ydieni

HAkwo cknag ene;mema BIOMWUIA (Hanpuknag, 3
KpecneHHs abo 3aranbHUX NpaBuny, Tennonepeia-
Ya po3paxoByeTLCH BignoBiaHo 40 EN ISO 6946.
Cknapg enemeHTa Moxe ByTU OLiHEHWA 3a Aono-
MOrOt0 CBEPANIHHSA HEBEMUKOTO OTBOPY B HHOMY i
NepeBipKM MOro 3a AONomMorow eHaockona. Bus-
Ha4valTbCA MaTepiann KOXHOro Lwapy i OLiHIo-
eTbCs 1X TOBLyMHA. Tennonepegaya po3paxosy-
eTbeCa BignosiaHo o EN SO 6946.

Axuwio Oyaisns mMae Bigomy Tunonorio, Tennone-
pedava KOMMOHEHTIB Tennoi3onsauinHoT 060N0oH-
kn moxe ByTu npuitHaTa 3a Tunonorielo dyaisni,
MiATOTOBAEHOK Ha HAUIOHANbHOMY PiBHI.

Tennonepenava enemeHTiB GyAiBni TAKOX MOXe
ByTu BumMipsiHa BignosigHo ao 1SO 9869,

A.1.3 OyinroganHsi mennonepedayi i Koegi-
yicHma nponyckaHHs CymMapHOi COHSIYHOT
eHepail ceimnonpo3opux enemermie

Po3mipy BCix KOMNOHEHTIB CBITNIONPO30OPMX ene-
MEHTIB BUMIpIOOTECA abo OUHIOIOTLCS, | BU3HA-
4aeTbCA MmaTtepian pamu | TUN CKiHHA. BoHM
BKtOYaIOTb B cebe He Tinbky BikHa, ane i 6yab-ski
nposopi abo HaniBNpo30pi enemMeHTH, Taki sK
3eHiTHI nixTapi, cknobnokn, ceitnonposopa i30-
nauig ToLwo.
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ANNEX A
(informative)

METHODS FOR COLLECTING
BUILDING DATA

A.1 Data on building envelope

A.1.1 General

Information on the building envelope, such as
dimensions, thermal transmittance or structure
and areas of envelope components, characteris-
tics of thermal bridges, solar energy transmittan-
ce of glazed envelope components, is collected
from drawings, local surveys and measurements,
calculated or measured according to appropriate
standards, or inference rules based on typology.

The preference shall be given to appropriate
standards. Most of these are referred to in the text
below.

A.1.2 Assessment of thermal transmittance of
opaque building elements

If the structure of the element is known {e.g. from
drawings or inference rules), the thermal transmit-
tance is calculated according to EN 1SO 6946.
The structure of the element can be assessed by
boring a smali hole in it and inspecting it using an
endoscope. Materials of each layer are identified
and their thicknesses are assessed. The thermal
transmittance is calculated according to
ENISO 6946.

If the building has a known typology, the thermal
transmittance of envelope components can be
taken from a building typology prepared at a
national level.

Thermal transmittances of building elements can
also be measured according to 1SO 9869.

A.1.3 Assessment of thermal transmittance
and total solar energy fransmittance of trans-
parent elements

The dimensions of all components of the trans-
parent element are measured or estimated, and the
material of the frame and the type of glazing are
identified. This includes not only windows but also
any transparent or translucent element such as
skylights, glass block, transparent insulation, etc.
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Twn cKNiHHA (0AUHapHWA, NoABIAHMI aBo NOTPIit-
HUIA CKIonakeT, TOHOBaHuiA YK Hi, 3 abo 6e3 oaHo-
ro abo 6Ginbwe nokpuTTiB, WO BiABUBAKTDL
iHPpa4epBOHE BUNPOMIHIOBaHHS) MOXe ByTu BY-
KOPUCTaHWUN ANsA OLiHKW WOro tennonepeavi i
KoediuieHTa NporyckaHHS CyMapHOi COHRYHOI
eHeprii, abo 3 panux BUpobHUKIE abo 3 Tabnuup,
LLO po3pobnsThEA Ha HauioHaTbHOMY piBHi.

HassHiCTb i posTallyBaHHS IHpa4epBOHOro Bif-
B1BaKYOro NOKPUTTS HAa NPO3OPOMY CKITi MOXYThb
Oyt BUsBNEHI CNPAMOBYIOYM Mane aXepeno
6inoro ceiTna Ha cko | AMBNSAYNUCE Ha WOTO BiR06-
PaXeHHs Ha BCIX CKNstHUX noBepxHax. Konip 306-
paxeHHn, 110 Bifo0paxaeTbCa MOKPUTOK Mo-
BEPXHEH), HE3HAYHO BIAPISHAETLCA Bif HLINX.
Axio Bei BigoOpaxeHHs MaloTh TOM e KOmip, no-
KPUTTS BIGCYTHE.

Tennonepenava ckiHHA MOXe ByTn BUMipsiHa
BignoBiaHo Ao SO 9869.

Tennonepenaqa cBITNONPO30PUX ENEMEHTIB MO-
Ke ByTh pospaxosaHa BianosigHo no EN 673.
Tennonepenaya BChoro BikHA PO3PAXOBYETLCS
BiganosigHo no EN ISO 10077-1 i EN ISO
10077-2. EN ISO 12567-1, EN I1SO 12567-2 i EN
12412-2 Takox MoxXyTh OyTu BUKOpUCTaHi Ans
BU3HaYEHHA Tennonepeaayi BiKoH i pam Wnsxom
BUMIPIOBAHb METO/I0M "rapay4oro simnka”.

KoeqilieHT cymapHOro nponyckaHHsA COHSYHOT
eHeprit  CKIiHHAM Moxe OyTu poapaxoBaHui
BignosigHo o EN 410.

KoediyieHT nponyckaHHsi coHsuHoT pagdiavii Mo-
e ByTM BUMipsHMIA Ha MicLi ogHOYacHo 3a Aono-
MOrOl0 4BOX NIPOMETPIB BUNPOMIHIOBAHHS, BCTa-
HOBMNEHUX napanenbHO NnowwHi BikHA, OWH
330BHI | 0/JUH BCEPEAWHI TaK, LOB 30BHILLHIN nipo-
METPp He 3aTiHAB BHYTPILUHIA. Lis xapakTtepucTuka
He BKMoYae B cebe BUNPOMIHIOBAHHS, WO NOrnu-
HAETBCS CKITIHHAM | NepeacTbCs y NPUMILLeHHS
fIK TennoTa, ane Moxe 6yTM KOPUCHOK ANSA He-
TUMOBOTO CKNiHHS, Hanpuknag, ToHosaHe abo einbu-
BalOye, KON AaHi 3asoay-BupobHuka He Bigomi.

A.1.4 OuyiHroeanns mennoeux xapakmepuc-
MUK MernJionpoeioHuUx @KITIOYeHb

Baxnusi TennonposifHi BKAIOYEHHS (Tennonpo-
BifHI BKIIOYEHHS 3 BUCOKUM 3HaYEHHAM y abo 3
BENUKOID AOBXWUHOIO) NOBUHHI ByTH igeHTMdiKo-
BaHi, OCKIMbKI BOHM MOXYTb iCTOTHO BITMHYTU Ha
TennoBy edekTusHicTb ByaiBni. TernnonposigHi
BKITIOYEHHS BU3HAYAOTBCA LUMSXOM nepernsgy

52

The type of glazing (simple, double or triple
glazing, tinted or not, with or without one or more
infrared radiation reflecting coatings) can be used
to estimate its thermal transmittance and total
solar energy transmittance, either from manufac-
turers' data or from tables provided at national
level.

The presence and location of an infrared reflec-
ting coating on transparent glazing can be detec-
ted directing a small white light source onto the
glazing and looking at its reflections on all glass
surfaces. The colour of the image reflected by the
coated surface differs sightly from the others. If all
reflections have the same colour, there is no
coating.

The thermal transmittance of the glazing can be
measured according to SO 9869.

The thermal transmittance of the transparent ele-
ment can also be calculated according to EN 673.
The thermal transmittance of complete windows is
calculated according to EN SO 10077-1 or
EN ISO 10077-2. EN ISO 12567-1, EN ISO
12567-2 and EN 12412-2 can also be used for the
determination of the thermal transmittance of
windows and frames by measurement in a hot box.

The total solar energy transmittance of glazing
can be calculated according to EN 410.

The transmission coefficient to solar radiation can
be measured on site simultaneously using two
radiation pyrometers, installed parallel to the
window plane, one externally and one internally,
so that the external pyrometer does not shade the
internal one. This characteristic does not include
the radiation absorbed by the glazing and
transferred indoors as heat but may be useful for
atypical glazing, such as tinted or reflecting ones,
when the manufacturer's data are not known.

A.1.4 Assessment of thermal characteristics
of thermal bridges

Important thermal bridges (thermal bridges with
high y-value or with large length) shall be iden-
tified as they may significantly affect the thermal
performance of the building. Thermal bridges are
found by looking at building drawings, using
building typologies provided at national level or by




ByaiBensHUX KpecrneHb, BUKOPUCTOBYHOMY TUMO-
norito Byaieni, wo po3pobrieHa Ha HalioHanbHo-
My piBHi, abo iHtpauepBoHy Tepmorpadio
BignosigHo fo EN 13187. 3pocTanHA usini Ha
BHYTPILLHIX NOBEPXHAX MOXE TAKOX BKA3yBaTW Ha
po3TallyBaHHA TEeNNCMNPOBIAHUX BKITHOYEHD.

Tennonepenaya yepes NiHiAHI | ToYKoBI Tennorn-
pOBIAHI BKMIOYEHHS MOTIM BU3HAYaeTbCcs abo
LINAXOM poapaxyHky signosiaHo go EN 1SO 10211
3 BUKOPUCTaHHAM Bi4N0BigHO! KOMN'HOTEPHOT NPO-
rpamu, abo 3HaxoaMTbCH 3a KaTarnorom Tensnon-
POBIAHUX BKMHOYEHb, WO PO3POGNAETLCA Ha
HauioHanbHoMy pieHi, abo 3a Tabnuuamu 3Ha-
YeHb 33 3aMOBYYBaHHAM, Takux sK prEN
1SO 14683.

MNpumiTka. Y BinbLuocTi BUNaakie reoMmeTpudHuMmI Ten-
NONPOBIAHUMU BICHOUYEHHSIMY, TAKUMU SK KyTH, MOXHA
3HEXTYBaTH, AKLIO BUKOPUCTOBYIOTHCS! 30BHILUHI po3-
Mipu. 3 iHworo 6oKy, TennonpoBigHAMU MaTepianamu,
U0 nepepuBalnTe TENAOIZONAUIAHWA Wwap (HacTuny,
BankoHu), 3HeXTyBaTV HE MOXHA, OCOBINUBO KOMY TOB-
WuHa TennoisonAuiiHoro wapy Ginblle AekinbKox
CaHTUMETDIB.

A.1.5 OuyiHrosaHHs eenuyuHU nO8impsHO20
nomokKy ma iHginsmpayir

BenuunHa noBiTpsiHOro noToky BU3HAYaETbCA
BignosigHo Ao EN 15241 abo EN 15242, lHdinbT-
pauisi yepes TennoizonsauinHy obomnoHky Gyaisni
moxe 6yt BuMipsiHa BignosigHo Ao EN 13829,

Ous. Takox A.4.1.

A.2 TennoemHicrb

[lnsA po3paxyHKy piYHOrO eHeprocnoXuBaHHA Ha
onaneHHa abo OXonoMKeHHs BigMoBigHO RO
EN ISO 13790 rpy6oi ouikku TennoemHocTi By-
AiBNi AOCTaTHbLO.

OuiHoeTbCst BHYTPIWHS Mmaca GyAisni, Hanpuk-
naf, maca maTepianis, siki 3HaxoaATbCa BCEpe-
AVHI Wapy TennoBoi i3onsuii, i us Maca MHo-
x¥utbea Ha 1000 [/(kr-K), wo € npubnusHowo
OL{HKOIO TernnoeMHocTi BinbLluocTi MiHepanbHUX
ByaisensHux matepianis. [ina MacueHoT Aepesu-
HW abo CTPYKTYp 3 AepEB'AHOI PAMOK MHOXUMO
Ha 1700 Ix/(kr-K).

Lia TennoemHicTe Moxe ByTW HaBefeHa Takox Ha
HalioHanbLHOMy pPiBHI Ha OCHOBI Twunonorii 6y-
Aigni. Tabnuus A.1 moxe 6yTU BUMKOpUCTaHa B
pasi BiACYTHOCTI iHLLOT iHchopmaLjii.

OCTY B EN 15603:2013

_infrared thermography according to EN 13187.

Mould growth on internal surfaces may also indi-
cate the location of thermal bridges.

The thermal transmittance of linear and point ther-
mal bridges are then assessed either by calcula-
tion according EN 1SO 10211 using an appro-
priate computer program, or found in a thermal
bridge catalogue provided at a national level or
tables of default values such as prEN ISC 14683.

NOTE In most cases, geometric thermal bridges such
as corners can be neglected if external dimensions are
used. On the other hand, conductive materials inter-
rupting the thermal insulation layer (decks, balconies)
cannot be neglected, especially when the thermal
insulation layer is thicker then a few centimetres.

A 1.5 Assessment of air flow rates and infilt-
ration

Air flow rates are determined according to
EN 15241 or EN 15242. infiltration through the
building envelope can be measured according to
EN 13829.

See also A.4.1.

A.2 Thermal capacity

For calculation of annual energy use for heating
or cooling according to EN ISO 13790, a rough
estimate of the thermal capacity of the building is
sufficient.

Estimate the internal mass of the building, e.g. the
mass of materials that are inside the thermal
insulation layer, and multiply this mass by
1000 J/(kg-K), which is a rough estimate of the
heat capacity of most mineral building materials.
For massive wood or wood frame structures, mul-
tiply by 1700 J/(kg-K).

This thermal capacity can also be given at natio-
nal level, based on building typology. Table A.1
may be used where no other information is avai-
lable.
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Tabnuua A.1- TennoeMHiCTb Ha OANHULI KOHAULIOHOBAHO! NNOLW ANst NesiKNX TUMOBUX KOHCTPYKLIN

Table A1 —Thermal capacity per conditioned floor area for some typical constructions
Twnonoris Gynaieni C [KAx/(M*K)]
Building typology C [kJ/(mZK)]
Bci ¢TiHW, nepekpuTTa Ta cTens 3 kameHo abo BeToHy, BiACYTHI HACTIHHI NoKpuUTTS,
Aepes'aHi nignoru, KuIMmu, nigsicHa crens, BIHOCHO HEBENWKI NPUMILLIEHHS B61M3bKO
20 M’ 500
All walls, floor and ceiling of stone or concrete, no wall coverings, wooden floor,
carpets, or false ceiling, relatively small rooms about 20 m?
Te came Ans gyxe BenNukux KiMHaT 250
The same for very large rooms
KiMHaTu 6nusbko 20M%, Betoxna nignora i cTens, CTiHM 3 NOPOXHUCTOT Lernu
2 o . 400
Rooms about 20 m*, concrete floor and ceiling, hollow brick walls
Tex came 3 KUNMMOM Ha nignosi
. 350
The same, with carpet on floor
Tex came 3 kKMNUMOM Ha Nianosi Ta NiaBICHOX cTenelo
. o 250
The same, with carpet on floor and false ceiling
KimHaTu 61msbko 20 M? 3 KUITMMOM Ha nignosi, niasicHoW crenero i CTiHaMu 3 rinco-
KapToHy 150
Rooms about 20 m? with carpeted floor, false ceiling and plasterboard walls
ToscTi 3 MacuBHOI fepeBUHM
. . 200
Thick, massive wood
KoHcTpyKUil Aepes’aHoro Kapkaca
. 100
Frame wood construction
Mpumitka. TennoemHicts C HOpMyeTbCs Ha KOH/ULIOHOBaHY NNowy KIMHaTU, PO3paxoBaHy 3a 30BHILLHIMM
po3mMipamu.
NOTE The thermal capacity, C, is normalised to conditioned floor area of the room calculated with external
dimensions.

A.3 Cucremu onaneHHs

AKWO € AOCUTL foknagHa iHopmauis npo cuc-
TEMY onaneHHs, po3paxyHoOK CUCTEMU ONaneHHs
3AiCHIETLCA BigNOBIgHO OO cepii EN 15316. B
IHLUMX BUNaAKax edheKTUBHICTb abo xoedilieHT
KOpPUCHOT AiT cucTemu, WO NpeacTaBnsie BifgHO-
LUeHHs1 eHepronoTpebu A0 eHEProcnoXWBaHHS, a
TaKOX TUMOBI 0BCArM A0AAaTKOBOI BMKOPUCTAHOT
cucTeMamMn eHeprii MoXXyTe 6yTi HapnaHi Ha Ha-
UioHanbHOMY PiBHi HA OCHOBI TUNONOFIT CMCTEMM
OnaneHHs.

Mpumitka. Mpuknagn Taknx HauioHambHUX Tabnuus
HaeseaeHi y gogatky P PrEN 15378:2006, Cuctemu
oranexHs 8 Oygienax — lNepesipka xoTHiB i cUCTem
onaneHHs.
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A.3 Heating systems

If sufficient detailed information on the heating
system is available, the calculation of the heating
system is undertaken according to EN 15316
series. For other cases the efficiency or coeffi-
cient of performance of systems, representing the
ratio of energy need to energy use, and typical
amounts of auxiliary energy used by systems, can
be given at national level, based on heating
system typology.

NOTE Examples of such national tables are given in
Annex P of prEN 15378:2006, Heating systems in
buildings ~ Inspection of boilers end heating systems.




A.4 Cuctemun BeHTURALIT

A.4.1 OuyintoeaHHs eenuYUHU MOGIMPAHO20
OMokKy

daKkTu4Ha BENVYMHA NOBITPSHOMO MOTOKY B CUC-
TemMax BEeHTWUMALT YyacTo BiApPIsHAETbCA Big 3a-
NPOEKTOBaHWX 3HadYeHb. BoHW MOXyTb 6yTu
nepesiperi 3a 4ONOMOro 0HOTO abo AeKinbKoX
3 HaBeeHNX HXYe cnocobis.

a) BuMipioBaHHA nonepevHol tIBKAKOCTI Yepes
nepepia nNpaMoro KaHany, BMKOPUCTOBYHOUW
BiAMOBIAHWIA aHeMOMETP.

b) BumiptoBaHHs nepenapy TWUCKy 4epes HoBMiA
DINbTP Ta BU3HAYEHHR BMTpATH MOBITPS 3a Xa-
paktepuctkamu inbTpa.

€) BuMiptoBaHHA nepenagy TMCKy Yepes BEHTUNS-
TOp i WBKAKICTL ab0 CNOXMBaHY NOTYXHICTb BEH-
TUNATOPA Ta BU3HAYEHHSA LBWAKOCTI NOBITPAHOIO
NOTOKY 3a XapakTepucTukamu BEHTUISTOpPA.

d) BukopucTtanHst METOAUK po3BaBrieHHst iHaUKa-
TOPHOrO rasy.

e) BumipioBaHHa nepenafy TUCKY Ha BXigHOMY
comi € rapHnm criocoBoM Ans OUiHKU BUTpaTH
NOBITPSt YEPES Lie COMIO 3a YMOBM, LLO € XapakTe-
PUCTUKK conna.

P
A.4.2 Tennosa epekmueHicms cucmem ymu-
nizayii menna

®akTn4Ha 3aranbHa epeKTUBHICTL TAKUX CUCTEM
Ha MiCLli € MEHLLIOK HixX Tennosa edekTUBHICTb
camoro TtennoobmiHKvKa, BUMIpAHA Ha 3asoAi.
Lle moxe ByTu ouiHeHe wnaxom BUMIpY thaKTuy-
HUX BUTpAaT noBsiTPa B 0DOX KaHanax, a Takox
TeMnepaTyp Ta BOMOrocTi MOBITPST Ha BXo4i Ta
BUXOAI.

A.4.3 OuyiHroeaHHa doOamkogozo eHepaocno-
JKUBAHHA

3a HasBHOCTI JocTaTHLO [OKNaAHO! iHopmaLji
npo cucTeMy BeHTMNSIUIT ouiHKa [0AaTKOBOro
©HEProcnoXuBaHHs 34iNCHIETLCA BiANOBIAHO 40
EN 15241. B iHWwux Bunankax TMnoBa KifbKicTb
A0AAaTKOBOT €Hepril, BUKOpUCTaHo! B CUCTEMAX,
Moxe ByTi HagaHa Ha HauioHanbHOMY PIiBHI Ha
OCHOBI TMRONOTIT CUCTEMWN BEHTUNSALT.

A.5 Cucrtemu oxonomKeHHs

3a HasBHOCTI 4OCTaTHLO A0KNaAHoT iHchopmauii
NPO CUCTEMY OXONOAXEHHS PO3PaxXyHOK CUCTEMMU
OXONoAXeHHA  3AINCHI0ETECS  BIANOBIQHO RO
EN 15243. B iHwux Bunaakax epekTusHicTs abo
KoedilieHT kopucHOT ail cuctemu, Wo cknapae
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A.4 Ventilation systems
A.4.1 Assessment of airflow rates

Actual airflow rates in ventilation systems often
differ from design values. They can be checked
using one or more of the following methods.

a) Perform a velocity traverse using a suitable
anemometer though a section of a straight duct.

b) Measure the pressure differentials across new
filters, and determine the airflow rate from filter
characteristics.

¢) Measure the pressure differential across the
fan and the speed or power use of fans, and de-
termine the airflow rate from fan characteristics.

d) Use tracer gas dilution techniques.

e) Measurement of pressure drop in the inlet
nozzle is a good way to assess the airflow rate
through this nozzle, provided the characteristics
of the nozzle are available.

A.4.2 Thermal efficiency of heat recovery sys-
tems

Actual global efficiency of such systems on site is
smaller then the thermal effectiveness of the heat
exchanger alone measured in the factory. it could
be assessed by measuring actual airflow rates in
both channels, as well as upwind and downwind
temperatures and humidity. '

A.4.3 Assessment of auxiliary energy use

If sufficient detailed information on the ventilation
system is available, the assessment of auxiliary
energy use is undertaken according to EN 15241.
For other cases typical amounts of auxiliary
energy used by systems, can be given at national
level, based on ventilation system typoiogy.

A.5 Cooling systems

If sufficient detailed information on the cooling
system is available, the calculation of the cooling
system is undertaken according to EN 15243, For
other cases the efficiency or coefficient of perfor-
mance of systems, representing the ratio of net
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BIJHOLLIEHHA KOPWUCHOT / KiHLIEBO] eHepril go goc-
TaBNEHOY, | TUNOBA KiNbKiCTb [OAATKOBOT eHepriT,
LO BUKOPUCTOBYETLCA CMCTEMAMU, MOXYTb ByTu
HaZJaHi Ha HauioHansHOMY PIBHI HA OCHOBI TUMO-
NoTii CUCTEMW OXONOMKEHHS.

A.6 ExcnnyaTauin 6yaisni

daxkTuyHa excnnyarauis GyaiBni ouiHIOETLCH 3a
AONOMOroto nepeniky (OyHKUIA, BU3HAYSHUX Y
EN 15232.
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energy to delivered energy, and typical amounts
of auxiliary energy used by systems, can be given
at national level, based on cooling system ty-

pology.

A.6 Building operation

The actual operation of the building is assessed
using the list of functions defined in EN 15232.




OOJATOK B
(BoBiaKoBUiA)

EHEPTETUYHUA MOHITOPWHI

B.1 «Minnuc» eHeprii

EHeprocnoxuBarHa Ansi onaneHHs Ta OXonoa-
KeHHS 3anexuTb Bifl KniMaTuiHNX AaHnx 3a Big-
nosigHuiA nepiog. MNobyacsa rpacika cepeaHbol
NOTY)XXHOCTI ANA onaneHHs abo OXONomXKeHHs!
A715 KINbKOX MepioAis Yacy B 3aNexHOoCTi Bif ce-
PeaHbOI  30BHILUHLOT TemnepaTypu [03BONse
LIBUALLIE BUABUTY HECNPABHOCTI | MICTUTL KOpKe-
Hy iHpopmauilo NPo eHepreTudHy edeKTUBHICTL
Oyaisni. Lleit Meton moHiTopuHry nepepbaudae
NOCTIAHY BHYTPILLHIO TEMNepaTypy, | 30BHILUHA
TeMnepaTypa BBaXaeTbCca HanbinbLU BNNUBOBAM
napamertpom. Lie koprcHo B ByaiBnax 3i crabin.-
HUMU BHYTPIUHIMW HaOXOMKEeHHAMN | BiAHOCHO
HU3LKVMW MACUBHUMU COHAYHUMMN HaXOAKEHHS-
M.

EHeprocnoxusanHs ANl OnaneHHs Ta OXOMoj-
MEHHS, @ TAKOX CepeHA 30BHILUHSA TeMmnepartypa
abo HakonuueHa pisHuUS TemnepaTtyp 3anu-
CYETBLCA 3 MOCTIMHUM iHTeprariom. Lli iHTepsann
MOXyTb BYTU HacwNbK1 Manumu, SK OfjHa rogu-
Ha, ane Anst py4HoOro MOHITOPUHIY 4acTo BUKO-
pPUCTOBYETbCA TukAeHb., CepeaHa 30BHILIHSA
Temnepartypa Moxe OyTu oTpyrmMaHa 3 CycigHboTl
MEeTeopOonoriyHoil cTaHuil. CepeaHs NOTyXHICTb
BU3HAYAETbCA WNAXOM AiNEHHA EHEProCnoXm-
BaHHA MK CycidHiMM 3anucamu Ha TpuBanicTb
NPOMIXKY 4acy.

'pachix cepenHboi noTyxHocTi GyayeTbca B 3a-
NEXHOCTI BiA cepeAHboT 30BHILLHLOI TEMNEpaTy-
pu abo kinbkocTi rpagyco-ai6. Ons onantoBans-
HOro nepiogy oTpUMyeThLCA fiarpaMa, sk nokasa-
HO Ha pucyHKy B.1. JliHiT npoxoaaTk Yepes Toukn
BUMIpIOBaHb NPOTATOM ONantoBanbHOTO nepiogy
(onaneHHn BBIMKHEHE, OXONOMKEHHA BiaKoye-
He), nepiogy oxonomkeHHs (OXONOMKEHHS BBIMK-
HeHe, onaneHHs BigKNKYeHe) Ta NPOMKHUX ce-
30HIB (0OuABa BIAKIIOYEHI) 3 BUKOPUCTAHHAM
nixiNHOT perpecii (pucyHok B.1).

JNixia, nposegeHa nosa nepiogom onaneHHs (ato
OXONOMXEHHA), Mae 3aranom mMaiixe HynbOBWIA
Haxun | ABNAE CoBOI0 BTpaTy cucremy 1a enepriio
A8 NOCnyr, BiAMIHHMAX Bif onareHHs Ta 0Xonoa-
MEHHA (Hanpuknag, rapadva Boaa).

AOCTY B EN 15603:2013

ANNEX B
(informative)

ENERGY MONITORING

B.1 Energy signature

Heating and cooling energy use is correlated to
climatic data over a suitable period. Plotting for
several time periods the average heating or coo-
ling power versus average external temperature
allows a fast detection of malfunctions and
provides useful information on the building energy
performance. This monitoring method assumes
constant internal temperature, and that external
temperature is the most influential parameter. It is
useful in buildings with stable internal gains and
relatively low passive solar gains.

Energy use for heating and cooling, as well as an
average external temperature or accumulated
temperature difference is recorded at regular
intervals. These intervals can be as small as one
hour, but for manual monitoring, a week is often
used. The average external temperature can also
be obtained from a neighbouring meteorological
station. Average power is obtained by dividing the
energy use by the duration of the time interval
between successive records.

The average power is plotted versus the average
external temperature or degree-days. For the
heating season, a diagram as shown in Figure B.1
is obtained. Lines are drawnthrough the dots
measured during the heating season (heating on,
cooling off), the cooling season (cooling on, hea-
ting off) and intermediate season (both off) using
a linear regression (see Figure B.1).

The line drawn outside the heating (or cooling)
season has in general a nearly-zero slope and
represents the system loss and energy for
services other than heating and cooling (e.g. hot
water).
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Be

Mo3Haku:

® — cepeaHs NOTYXHICTb MK ABOMa NOCHIZOBHAMM
3anucamu

®o — noTyxHicTb npu 0 °C

®, — 6a3oBa NOTYXHICTb, HE 3aNeXuTb Big 30BHILLHLOT
Temnepatypu (Hanpuknag, Ans BTpaT CUCTEMM i BN)

0, — 30BHILIHS TemnepaTypa, WO € 06MeXeHHSM ans
onaneHHs

6. — 30BHilWHSA cepeaHs Temnepartypa Mk Asoma no-
CriOBHUMU 3anucamm

-

® average power between two successive records

@ power at 0 °C

®, base power, not dependant on external tempe-
rature (e.g. for system loss and hot water)

6, heating limit external temperature

0. external average temperature between two succes-
sive records

PucyHok B.1 — MpuHuun «nignucy» eHeprif

FigureB.1 - Energysignature, principle

TNiHia, npoBeaexa npotsrom nepiogy onaneHHs
(abo oxonomxeHHs), XapaKTepu3yeTbCa NOTYX-
HicTio npu 0 °C i Haxunom H:

=
Ae ® — cepefiHs NOTYXHICTb;

0, — cepenHs 30BHiLLHS Temneparypa;

H =

Haxun H Binobpaxae uwyTnusicTb Oyaisni po
3MIHM 30BHILLHLOT TeMnepaTypu. [aHe PIBHSIHHSA
MoxXe ByTU MopiBHsHE 3 3aranbHUM CrPOLLEHUM
cepenHiM eHepreTuyHuM Banarcom Gygisni:

m:H'-(é, -0,

Ae H' — koediLieHT Tennonepeaavi Byaisni;

6; — cepeaHs BHyTpilLHS TeMnepaTypa;
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The line drawn during the heating (or cooling)

season is characterised by a power at 0 °C and a

slope H:
@y -H-0, , (B.1)
where @ is the average power;

0, is the average external temperature;

Dp - @y

0,

The slope H reflects the sensitivity of the building
to changes in external temperature. The above
equation can be compared to the global, simpli-
fied average energy balance of the building:

)+¢a _1]'(Ae '/sol) ,
where H' is the heat transfer coefficient of the buil-
ding;

6; is the average internal temperature;

(B.2)




®, — BKIIOYAE BTpATy CUCTEMU | CEPEAHIO NMOTYX-
HICTb ANS IHWKX NOCnyr, KpiM onaneHHs. Y nep-
LLIOMY HabnWKEHHI LA NOTYXHICTb HE 3anexwvTb
Bi[] 30BHILUHLOI TEMnepaTypu, i SKLWO Xapakrep
BUKOPUCTaHHSA ByAiBni NOCTIMHWIA, LA NOTYXHICTb
MOXe BBaXaTUCSi CEPefHbOI MOTYXHICTIO, BU-
MIpSIHOIO B XOi NPOMIXXHOr0 nepioay;

n-A, — EeKBIBaneHTHa cBiTnocnpuimatoya nno-
Lia, NoOMHOXeHa Ha KoeiLiEHT BUKOPUCTAHHS;

|50/ — COHAYHE BUMPOMIHIOBaHHS.
MNopisHtotoum chopmymm (B.1) i (B.2), H' = H, aTakox:
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@, includes system loss and average power for
services other than heating. As a first approxima-
tion, this power does not depend on external tem-
perature, and if the pattern of use of the building is
constant this power can be assumed to be the
average power measured during the intermediate
season;

n-As is the equivalent solar collecting area muilti-
plied by the utilisation factor;

lso;is the solar irradiance.

Comparing Equations (B.1) and (B.2), H' = Hand:

Do =H-0; + D5 —1- (A Isar ) - (B.3)

Ce30HHe CnoXXMBaHHA eHepril Ha onaneHHs MoX-
Ha ouiHuTh 3 Qg i H, ce30HHOT cepeAHbOi 30B-
HILUHBOT TemnepaTypu 0, | TpuBanocTi ¢ onanto-
BanbHOro nepioay:

Seasonal energy use for heating can be estima-
ted from ®j and H, the seasonal average of the
external temperature 8, and the duration ¢ of the

heating season:

Qp =(Po-H-6,)-t. (B.4)

Ll ouinka moxe ByTu oTpumaHa MpoTArom ne-
piofly MeHLUe HX BeCb OnantoBanbHWUi nepioa.
OpHak, WMpokuin Aiana3oH 30BHILLHIX Temnepa-
TYp € HeobXiAHUM ANS OTPUMAHHS XOPOLLIOT TOY-
HocTi ans H i @.

OuiHka paoBipyoro iHTepBany BUKOPUCTAHHS
eHeprii 4151 onaneHHs po3paxoBYETLCS TakK:

This estimate can be obtained for a period less
than the whole heating season. However a large
range of external temperatures is necessary to
obtain a good accuracy for H and @j.

An estimate of the confidence interval of the
energy use for heating is calculated by:

5Q), = \/tz 3] +02 12 -5H? +12 .H? 802 +(® —l—/-e,,,,)2 B ol (B.5)

[vcnepcis okpeMux BUMIpOBaHb BULLE abo HUX-
Ye MiHil, WO xapakTepuaye «nignucy, Moxe ByTu
HacniaKom AeKinbKOX NPUYUH:

a) 3MiHHI COHAYHI abo BHYTPILLUHI HaAXOMXKEHHS
(Wo pobutb uUein MeTod HEenpUIUHATHUM S
Oyaisenb 3 BENMUKMMU NACUBHUMU COHSAYHUMM
HaOXOMKEHHAMM);

b) 3miHHi koedbilieHTM Tennonepeaadi, Hanpuk-
nap, BHacnifok BNAVBY BIiTPY Ha MPOHUKHI 060-
noHkn Oyaieni; HecnpaBHOCTI B cucTteMi ona-
neHHs1 abo 0XONOMKEHHS.

AHarni3 MOXNMMBUX NOSICHEHb A0 3HaYHUX BigMiH-

HOCTEeN MK KOHKPETHUM 3anucom i niHieto Jo03B8o-
Nsie BUSIBUTU HECnpaBHOCTI y poboTi cuctemu.

B.2 H-m meTon

Y nacuBHNX COHAYHUX DyAiBNAX PO3KMA TOHOK Ha-
BKOIO MiHii CTae CyTTEBUM i onucaHuii BuLLe me-
To4 He nigxoautb. [ineHHs 3aranbHoro Ternso-
BOro Ganancy Ha A6 = (6; 0, ) BusHauae sBHUiA

KoeilieHT TennoBTpaT byAaisni:

The dispersion of the individual measurements
above or below the line characterising the signa-
ture can result from several causes:

a) Variable solar or internal gains (which makes
this method not suitable for buildings with large
passive solar gains);

b) Varying heat transfer coefficients, e.g. resulting
from the effect of wind on a permeable building
envelope; malfunctioning of the heating or cooling
system.

The analysis of possible explanations to signifi-

cant differences between a particular record and
the line allows detection of system malfunctions.

B.2 H-m method

In passive solar buildings, the dispersion of the
points around the line becomes important and the
method described above does not apply well.
Dividing the global heat balance by A6 = (6; -0, )

results in an expression for an apparent heat loss
coefficient of the building:
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- D,
AB

H =

A€ M — «MeTeoponoriyHa» aMiHHa.

Haxwn ninii perpecii € eksiBaneHTHol CBiTNO-
CrPUAManbHOI MNOLLE0, NOMHOXEHOI Ha Koe-
iLlieHT BUKOpUCTaHHSN, a BiCb opavHaT € edek-
TUBHIUM KoediLlieHTOM TennosTpar.

H

\

/
:HO_nAeﬂ

s . I B.6
e Ho-m-As-m, (B.6)

where m is a «meteorological» variable.
The slope of the regression line is the equivalent
solar collecting area multiplied by the utilisation

factor, and the ordinate at origin is the effective
heat loss coefficient.

H=Ho- 1 Aem

m

Mo3Haku:

H — siBHWiA koediLieHT BTpaT Tenna Oyaieneto

M — MeTeoponoriYHa 3amMiHHa, ska npeacTasnse cobow
BIAHOLUEHHS COHAYHOT pagialii 4o pisHuLi BHYTPILUHbOT
Ta 30BHILUHLOT TEMNEPATYP

TNiHia a nokasye, wWo 6yaini 3 BeNMKOW nnoLler
3aCKNeHHs 3 BENUKUMU BTpaTtamu Ta BENUKAMU
HaaxomkeHHsAMU Binbly ecdekTuBHI B nomMipHomy
knimaTi, a nidis b — gns nobpe i3onbLoBaHoO| Oy-
AiBNi 3 BIAHOCHO ManuMu NnacusHUMU COHSAAYHUMU
HaAXOMKEHHAMN, fKa € Kpallow B MiBHIYHUX
KniMaTu4yHUx ymoBax.

$
Key:
H apparent heat loss coefficient of the building
m meteorological variable, which is the ratio of the
solar irradiance to the internal-external temperature
difference
The line a is that of a highly glazed buildings with
large losses and large gains, better performing in
mild climates, and line b is for a well insulated
building with relatively smal passive solar gains,
better in Nordic climates.

Pucynok B.2 — MpuHuun H-m mMeToay
Figure B.2 — Principle of the H-m u method
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JOOATOK C
(nosiakoByiA)

IHLI BUOW BUKOPUCTAHHSA EHEPTIT

C.1 3aranbHi nonoxeHHs

Hnsi Toro, 1406 nopieHsTH pospaxyHkoBy OLliHKY 3
BUMIPSIHOIO EHEPreTUYHOI OL|iIHKOI ansa uinen
NepeBipKi, KINbKOCTI eHeproHociis, BUKOpUCTa-
HUX ANA HWAX Linen, KpiM onaneHHs, oXxos1oAa-
KeHHs1, BeHTunauii, Bl abo ocsitneHHs goaaoTs-
Csl O HeCTaHAapTHOT OLHKKW. FIKLLO BOHMW He BU-
MIPIOIOTLCA OKPEMO, BOHM OLIHIOIOTLCS.

HaHi ana uiei ouibkn kpalwe 3abesneveHi Ha
HauioHanbHOMy piBHi. SIKLWO HEMaE iHWOT iHchop-
Mauil, Moxe ByTu BuKopucTaHa iHcopmaus, o
MICTUTbCA B UbOMY floaatky. OcKinbku Ui 3HayeH-
HSl CMITbHO 3anexatb Bifi MOBEOiHKU KOPUCTY-
BauiB, JOBip4Yi iHTEpBaNW UMX 3HAYEHb A0CUTh
Benuki (£ 50%).

C.2 Xutnosi 6yaieni

ACTY B EN 15603:2013

ANNEX C
(informative)
OTHER USES OF ENERGY
C.1 General

In order to compare the calculated rating with the
measured energy rating for the purposes of
validation, the amounts of energy carriers used
for other purposes than heating, cooling,
ventilation, hot water or lighting are added to the
tailored rating. If these are not metered
separately, they are estimated.

Figures for this estimation are best provided at the
national level. When no other information is
available, the information given in this annex can
be used. Since these values strongly depend on
the behaviour of the occupants, the confidence
intervals of these values are rather large (+ 50 %).

C.2 Residential buildings

Tabnuus C.1- PiyHe BukopucTaHHs ENEeKTPoeHepril y XuTnoBux Gyaisnsix 3 eHeproeekTBHUM

obnagHaHHaM [kBTrog]

Table C.1 - Annual use of electricity in dwellings with energy efficient equipment [kWh]

i s AR
s st e e e T
)ézg?;e”:gf;”" 250* | 250* | 270* | 270* 170* | 170"
:E_AFZZ‘;Z';'”"“Q Kamepa 0 0 0 0 200 200
g;m;’gg”a MatimHa 110 150 210 260 320 330
g{/’;‘f“a 30 40 80 80 80 80
Svr;if;:: :;’:i’::: 70 100 130 200 270 330
gfyﬁfp*‘a 130 200 260 390 525 660
_ggg;:r 220 240 260 300 340 380%
g;:zr";”jg;iﬂ” 130 150 180 220 270 200
iztr:;:k"”vthBT'“’“ 690 880 1120 | 1450 | 2005 | 2270
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Kikeus Tabnuyi C.1

oo 40 60 80 110 140 170
Floor area
Okpyrnexe 3aranbHe B kBT-roa/m?

14
Rounded total in kWh/m® 24 19 17 16 16

"3 MOPO3ULHOK Kamepoio
Withfreezer

*6e3 MOpO3UNLHOI kamepu
Without freezer

C.3 OdhicHi oynisni

MoxHa ripunycTvTy, Wwo B ogicHux ByaiBnsax su-
KOPUCTOBYETLCH Take obriaaHaHHe, SKLO iHLUa
iHbopmaList He AoCTYNHa:

a) NepcoHanbHUA KOMM'0TEP 3 NITOCKUM EKpaHoM
i oanH TenedoH Ha poboye MicLe;

b) 1 npuHTep Ha 10 pobounx MicLip.

c) 1 tenedakc, 1 konitoBanbHUi anapar, 1 cka-
Hep i 1 kaBoBapka Ha odic.

Tabnuys C.2 6yna pospaxoBaHa 3 uum obrag-
HaHHsIM.

C.3 Office buildings

When no other information is available, the follo-
wing equipment can be assumed in office buil-
dings:

a) PC with flat screen and 1 telephone per work
place;

6) 1 printer per 10 work places;

B) 1 telefax, 1 photocopier, 1 scanner and 1 coffee
machine per office.

Table C.2 was calculated with this equipment.

Tabnuua C.2— PiuHe BUKOPUCTaHHS eneKTpoeHeprii Ans ogicHoro obnagHaHHs Ha poboue Micue B
kBT-ron i Ha KoHAULIOHOBaHY nnowly, kBT roa/m?

Table C.2
area in kWh/m?

— Annual use’of electricity for office equipment per work place in kWh and per conditioned

Ha pofoye micue
Per work place

Ha M2 KoHAULIOHOBAHOT NNOLLi
Per m? conditioned area

I

rlouia wa 0coby 10 w2 15 w2 20 m2
Floor area per person
3 eHeproedekTUBHUM 0BNagHaHHEM 12 8 6
With energy efficient equipment
3 TMNoBuM 0BnaaHaHHAM
With typical equipment 23 15 12

Mpumitka. KoHamuioHoBaKa nnota Bkiyae B cebe
BECb KOHAULIIOHOBaHMIA NPOCTIP, L0 MICTUTLCS B MEXax
TennoizonsuidHoT 0BoroHKW. Y Uil Tabnuli BoHa pos-
paxoByeTbCA 3a 30BHILLHIMK po3mipamuy Byaisni.
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NOTE The conditioned area includes all conditioned
space contained within the thermal insulation layer. In
this table, it is calculated with external building
dimensions.




OOOATOK D
(nosigKkosuin)

TEMNOTBOPHA 30ATHICTbL NMANTNBA

D.1 3arankHi nonoxeHHs

Bukopuctanhs TennoBoi eHeprii nporsrom nes-
HOro nepiofly yacy po3paxOBYETLCA LUNSXOM
MHOMEHHS KINbKOCTI CMOXUTOrO /-r0 HeproHocis
E; Ha #OFO BULLY TENNOTBOPHY 3aaTHICTL H;

ACTY B EN 15603:2013

ANNEX D
(informative)

CALORIFIC VALUES OF FUELS

D.1 General

The thermal energy use during a specific time
period is calculated by multiplying the consumed
amount of energy carrier /, E,, by its gross calorific
value, H;

Q =E;-H; . (D.1)

TennoTeopHa 3AaTHICTb € KINbKICTIO TeNNoTH, Lo
BUPODNAETLCA NPU NMOBHOMY 3rOPAHHI OAMHNL
KIbKOCTI manuea, NpW MOCTIRHOMY TUCKY, LUO
AopisHioe 101 320 Ma. Buwa TennotsopHa spat-
HICTb BKNIOYae B cebe BiAHOBMEHY TennoTy npu
KOHAeHcaUii BOASIHOT Napu, YTBOPEHOT B pesyrb-
TaTi 3ropsiHHs BOAHIO / rigporeHy. Himkya Tennot-
BOPHa 3[aTHICTb He Gepe [0 yBaru Lo npuxosaHy
TEeNnoTy.

AnsaToro, 1Wo6 oTpumary Q;, y BiANOBIAHUX 0aNHY-
usx (kBt-rog abo [Ox), oauHuwi H; noBuHHi y3roa-
KYBATUCA 3 OAMHULIAIMW, B SKUX BUPEXKAETLCS E;,
TennoTeopHa 3aTHICTL 3aNEXWUTb Bif TOYHOrO
cknagy nanusa, OinbuwicTh BUAIB nanuBa €
CYMILLAMU YUCTUXXIMIYRUX PeqOBUH. OpiEHTOBHI
3Ha4YeHHs HaBedeHi B UbOMY JOAATKY.

D.2 Teepai i pigki eHeproHocii

Ana TBepaux i pigkux eHeproHociis TENNOTBOPHA
30aTHICTb (B Mx/kr) Moxe ByTu pospaxoBaHa 3a
HacTynHow dopmynoto (BpaHat 1981). Bxigru-
MY laHUMW € Maca eHeproHocis.

Buwia TennoTeopHa 3garTHicTb:

The calorific value is the quantity of heat
produced by complete combustion, at a constant
pressure equal to 101 320 Pa, of a unit amount of
fuel. The gross calorific value includes the heat
recovered when condensing the water vapour
resulting from the combustion of hydrogen. The
net calorific value does not take account of this
latent heat.

In order to obtain Q;, in appropriate units (kWh or
J), the units of H;, must be consistent with the
units in which E; is expressed.

The calorific values depend on the precise
composition of the fuel, most fuels being mixes of
pure chemicals. Indicative values are given in this
annex.

D.2 Solid and liquid energy carriers

For solid and liquid energy carriers, the calorific
values (in MJ/kg) can be calculated using the
following formula (Brandt 1981). The input is
given as the mass of the energy carrier.

The gross calorific value is given by

H=348-¢+938-h+10,46-5+628.n-10,8-0, (D.2)

Ae ¢ — BMICT kapboHy, Kr/kr;
h — Bmic rigporeny, Kr/kr;

S — BMIiCT cynbdpypy, Kr/Kr;
n — BMICT HITPOrery, Kr/kr;
O — BMIiCT OKCUTreHY, KI/Kr.

Hwxya TennoTeopHa 3gaTHICTb:

where ¢ is the carbon content, in kg/kg;
h is the hydrogen content, in kg/kg;

s is the sulphur content, in kg/kg;

n is the nitrogen content, in kg/kg;

o is the oxygen content, in kg/kg.

The net calorific value is given by:

Hpet =H-25-w, (D.3)

A8 W — BMICT BOAW B NPOAYKTAX 3rOPAHHS, KI/KT,
w=18 h.

HApyruin fofaHok — Ue eHepria, ska Moxe OyTu
BIAHOBNEHA npu KOoHAEHcauii BOASHOI napu,
YTBOPEHOT B pe3ynbTaTi 3ropsHHS BOAHIO.

where w is the water content of the combustion
products, in kg/kg. w = 18 h.

The second term is the energy that can be reco-
vered by condensing the water vapour resulting
from combustion of hydrogen.
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Tabnuus D.1 — Buwia TennoTBoOpHA 34aTHICTb ASKUX MOLUMPEHUX TBEPAUX BULIB nanuea

Table D.1 — Gross calorific value of some common solid fuels
MNanuso Buwa TennoTeopHa 3aatHicTb, MIx/kr
Fuel Gross calorific value MJ/kg
AHTpauuT
_ 32 po (to) 35
Anthracite Ao (to)

BirymiHo3He Byrinna
Bituminous coal

17 no (to) 25

[epesHe Byrinns

Charcoal 29,6

Cote 28 o (t0) 31
Eé?,?t.: v 15 no (to) 30
;ZZ? 13 Ao (to) 20
eéiiBr:;)(cyxa) 14 po (to) 17

Tabnuua D.2—- Buwa TennoTBopHa 34aTHICTb AEAKUX NOLLMPEHUX BUAIB piaKoro nanvea

Table D.2 - Gross calorific value of some common liquid fuels
MNannso l'yctuna, Kkr/in Buila TennoTtsopHa 3gatHicTs, MIx/kr
_ Fuel ., , Density kg/! Gross calorific value MJ/kg
Mazyr TonKoBWn MasyT, Nerkui '
oil Heating oil, light 0.84 Ao (10) 0.85 44.8
TonkoBu# MasyT, BaXKKUN
Heating oil, heavy 0,96 90,2 fo (to) 42,3
3pimxeHnn ras |80 nponad: 20 6yTaH
Liquid gas 80 propane: 20 butane 0,52 49.8
70 nponax: 30 6yTaH
0,53 49,8
70 propane: 30 butane
60 nponaH: 40 6yTaH
60 propane: 40 butane 0,53 49.7
50 nponaH: 50 6yTaH
50 propane: 50 butane 0,55 49,6
Komepum!-mm nponax 0.51 50,0
Commercial propane

[Hosipuwin inTepBan gNs 3pigXeHoro rasy cknagae
6nnseko £ 0,1 MIx / Kkr.

D.3 NasononioHe nanusBo

Awvs. 1SO 6976, MNpupoaHuii raz — Po3paxyHok
TEnnOTBOPHOT 3AaTHOCTI, NYCTUHM, BiHOCHOT ryc-
TUHW | Yucna Bob6e B 3anexHOCTI Big cknaay.
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The confidence interval for liquid gas is about
+ 0,1 MJd/kg.

D.3 Gaseous fuels

See ISO 6976, Natural gas —~ Calculation of calo-
rific values, density, relative density and Wobbe
index from composition.




FIKLWO KinbKicTb rasonofiGHoro eHeproHocia facTb-
ca B KyOiuHUX meTpax npu 0 °C i 101,3 kMa, Taki
AaHi MoxXyTb ByTH BUKopucTaHi. [losipunii iHTep-
Ban AnsA YicTux rasie cknapae meHule 0,1 Mﬂ)K/M3.

ACTY b EN 15603:2013

If the gaseous energy carrier amount is given in
cubic metres at 0 °C and 101,3 kPa, the following
factors can be used. The confidence interval for
the pure gases is less than 0,1 MJ/m3,

Tabnuua D.3 - Buula TennoTBOpHa 34aTHICTb rasonofibH1X eHeproHociia

Table D.3 -~ Gross calorific values of some gaseous energy carriers
[Manuso ['yctuna Buiwa tennoTteopHa 3aaTHICTb
Fuel Density Gross calorific value
Kr/m® MBx/m®
kg/m® MJ/m?*
MNpupoaHui raa L 0,64 35,2
Natural gas L
fpupoaHnii ras H 0,61 41,3
Natural gas H
MeTaH 0,55 39,9
Methane
[TponaH 1,56 100,9
Propane
ByTaH 2,09 133,9
Butane
bioras 1,2 4 no (to) 8*
Biogas
* 3anexHo Big BMICTY MeTaHy
* Depending on its methane content

daKkTuyHa TennoTBopHa 3AATHICTL NOLIMPEHOTO
rasonofibHoro nanvea 3anexuTb Big Moro
XiMi4HOro crnagy. AKWO BiH BigoMnii, UK unchpa
MOXe ByTK Binblu TOYHOK HiX Ti, L0 HaBeAEH B
Tabnuui D.3.

The actual calorific value of common gaseous
fuels depends on their chemical composition. If
this is known, the figure can be more accurate
that those given in Table D.3.
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AOOJATOKE
(nosinkoBMMn)

KOE®ILIEHTU TA INOKA3HUKU

Tabnuus E.1 — GakTopu nepeuHHoi eHeprii i koediyieHtn Buxuais CO,

ANNEX E
(informative)

FACTORS AND COEFFICIENTS

Table E1  ~ Primary energy factors and CO, production coefficients
dakTop nepeuHHOT eHeprii f, KoedpiuieHT Bukugis CO, K
Primary energy factor fo CO, production coefficient K
HesiaHoenoBana 3aranbha Kr/MBT-rog
Non-renewable Total kg/MWh
Masyr 1,35 1,35 330
Fuel oil
a3
1,36 1,36 277
Gas
AHTpauuT
Anthracite 1.19 119 394
Bype syrinna 1,40 1,40 433
Lignite
Koke ,
Coke 1,53 1,53 467
Hepes'aHa cTpyxka
Wood shavings 0,06 1,08 4
Hdepesuna (nonixa)
Log 0,09 1,09 14
Byk (aepeso) ’
Beech log 0,07 1,07 13
Fnius (nepeso) 0,10 1,10 20
Fir log
ne!cr.ppeHepn;r 3 n,qusquOI cTaHLji 0.50 1.50 -
Electricity from hydraulic power plant
EneKT.p.oeHeprm 3 aTOMHOT CcTaHLji 2.80 2,80 16
Electricity from nuclear power plant
EneKT_ppeHeprm 3 BYriNbHOI cTaHLji 405 4,05 1340
Electricity from coal power plant
i .
MillaHa enekTpoeHepria UCPTE 3.14 3.31 617

Electricity Mix UCPTE

Ixepeno Oekoinventare fir Energiesysteme ~ ETH Zirich (1996).
Source Oekoinventare fur Energiesysteme — ETH Zirich (1996).

Li pakTopm BknoyaioTh B cebe eHeprito gnsa no-
BynoBu cucTem nepeTBopeHHs i TpaHCcnopTyBaH-
HA AnA NepeTBOpeHHsI NepBUHHOT eHeprii B 4oc-

TaBIIEHY eHeprilo.
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These factors include the energy to build the
transformation and transportation systems for the
transformation of the primary energy to delivered
energy.




OOLATOK F
(aoBiakoBui)

OOBIPYI IHTEPBANU

F.1 Bu3HayeHHs

Tinbku 3BMYaliHi BXigHI gadi € HafinHuMw abo
TOYHUMUK 38 BU3HAYEHHSIM. DaKTUyHE 3HAYEHHSA
OyAb-aKuX HWUX OaHUX Hesigome, ane B 6inb-
WOCTi BUNazkis moxe OyTW BU3HAYEHUW iHTEp-
Ban, KOTPWUA Mae BUCOKY MMOBIPHICTb (Hanpuk-
naa, 95% abo 99%) MICTUTH haKTUYHI 3HAUYEHHS.
Lie e nosipuuit iHTepsan.

F.2 OuintoBaHHs noBipyoro iHTepsany

LoBipunit iHTepsan oTpUMannx AaHux Moxe 6yTi
OUiHEHWIA Kinbkoma cnocobamm:

a) Yepes aucnepcito AeKinbKoX BUMIPIOBaHb THUX
Xe AaHux. AKwo posnoain € Mayciscbkum, A0Bip-
Ynid iHTepBar CepegHbOoro 3Ha4YeHHs X NpU NMo-
BipHOCTI P, konu nposoaunucs N BumipioBaHs,
BU3HAYaETHCA:

ACTY B EN 15603:2013

ANNEX F
(informative)

CONFIDENCE INTERVALS

F.1 Definition

Only conventional input data are certain or exact,
by definition. The actual value of any other data is
not known, but an interval can in most cases be
defined, that has a high probability (e.g. 95 % or
99 %) to contain the actual value. This is the con-
fidence interval.

F.2 Assessment of confidence interval

The confidence interval of a given data can be
assessed in several ways:

a) From the dispersion of several measurements
of the same data. If the distribution is Gaussian,
the confidence interval of the mean value X at pro-
bability P when N measurements are performed
is:

sx =2 (PN 1), F.1
X N ( ) (F.1)

Ae s(X) — ouiHka cTAHAAPTHOrO BiAXWUMEHHS BU-
MipIOBaHHSA X:

Y (x -%)?

_

where s(x) is the estimate of the standard devia-
tion of the measurements x:

(F.2)

5, =
' (N-1)

[le X — OUiHKA CepejHbOro 3HaYEeHHS;
T(P,N) — koediuieHT CT'togeHTa A4nsa hakTu4Horo
3Ha4YeHHs B MeXax AOBIpYOro iHTepBany 3 iMoBip-
HICTIO P, cTyneHem ceoGoan N-1. 3HaueHHs gso-

CTOPOHHbOro posnodiny CT'ioaeHTa HaBefeHi B
Tabnuyi Hikye

where X is the estimate of the mean;

T(P,N) is the Student coefficient for having the
actual value within the confidence interval with
probability P, the degree of freedom being N-1.
The values of the two-sided Student distribution
are given in the table following hereafter.

67




OCTY b EN 15603:2013

Tabnuua F.1 - [lsoctoponHi fosipyi obmexeHHs T(P, N-1) ans posnoginy CToaeHTa

Table F.1 - Two-sided confidence limits T(P, N-1) for a Student distribution
T(P, N-1) ans iimosipHocTi P
T(P, N-1) for probability P

N P=028 P=09 P=095 P=10,99 P=0,995 P=0,999
2 3,078 56,3138 12,706 63,657 127,32 636,619
3 1,886 2,9200 4,3027 9,8248 14,089 31,596
4 1,638 2,3534 3,1825 5,8409 7,4533 12,924
5 1,533 2,1318 27764 4,6041 55976 8,610
6 1,476 2,0150 25706 4.0321 47733 6,869
7 1,440 1,9432 2,4469 3,7074 4,3168 5,859
8 1,415 1,8946 2,3646 3,4995 4,0293 5,408
9 1,397 1,8595 2,3060 3,3554 3,8325 5,041
10 1,383 1,8331 2,2622 3,2498 3,6897 4,781
20 1,328 1,7291 2,0930 2,8609 3,1737 3,8837
o0 1,2858 1,6525 1,9719 2,6006 2,8386 3,3400

6) WNsIXOM OLiHKK 3 BUKOPUCTaHHAM [10CBidY, 3a-
ranbHWX 3HaHb, TOYHOCTI BUKOPUCTAHUX BUMIPIO-
BanbHUX NpUnagis Toulo.

B) wWnsxom ob'eaHaHHsi [OBIpYMX iHTepaanis
3MIHHUX X;, LL{O BUKOPUCTaHI ANA po3paxyHKy Aa-
HUX y, L0 NPEACTaBnATL iHTepec. MNpunyckalo-
4u, L0 BUMIPIOBAHHS 3HaxQASTLCA Nif BNIUBOM
BUNAAKOBMX | HE3ANEXHWX NOMUSIOK, A0BIpYMiA
iHTepBan sikoro-Hebyab pesynbTaTy y:

[y -8y:y +38y] 3 (with) 5y =\/Z

Ae X; — IS BCIX 3MIHHUX, Bif IKUX 3aNeXuTb V;
8X; — AN1s LOBIPYOro iHTEpBany 3a 3MIHHOK X;;

r) AOBipYNiA iIHTEPBan po3paxoBaHOro peaynkTary
MOXHa OTPMMaTU 3a AOMOMOro Metoay Mow-
Te-Kapno. [Ina ukoro cnig sanyctuty po3paxyH-
KOBY MOZ€fb, L0 BUKOPUCTOBYETLCSA ANs po3pa-
XyHKiB Garato pasis, 3miHIOHYM BWBIPKOBO BC
3MIHHI NPW KOXHOMY 3arycKy 3anexHo Bif cTa-
TUCTUYHOTO PO3NOAINY KOXHOT 3mMiHHOT. Cnip Big-
CopTyBaTW pesynbTaTh 3a Knacamu AN Toro,
o6 oTpuMaTu ix posnoain. Micns 100—-1000 3a-
MycKis (B 3aneXHoCTi BiA CKNagHoCTi Ta uyTnu-
BOCTi pO3paxyHKOBOT MOAEeni) OTPUMYETLCS rapHa
OUiHKa CTaTUCTUYHOrO pOo3noAiny pesynsTaTis
(prcyHok F.1).
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b) By assessing it from experience, common
knowledge, accuracy of the used measuring inst-
ruments, etc.

c) By combining the confidence intervals of the
variables x; used to calculate the data of interest,
y. Assuming that the measurements are affected
by random and independent errors, the confiden-
ce interval of any result, y, is:

2
0
(2] e 3

where x; is for all variables on which y depends;

i

8x;is for the confidence interval of the variable x;;

d) The confidence interval of a calculated result
can also be obtained using the Monte-Carlo
method. For this, run the calculation model used
for calculations many times, changing at each run
all the variables at random, according to statistical
distributions of each variable. Sort the results in
classes in order to get its distribution. After 100 to
1000 runs (depending on the complexity and sen-
sitivity of the calculation model), a good estimate
of the statistical distribution of the results is
obtained (Figure F.1).




F.3 Npuknagn
F.3.1 3azanbHi TonoxeHHs

Y Byaisni BUMIpsiHe pitHe eHeprocnoXnBaHHA ansi
nocnigosHux pokis cknagae 251 'k, 267 IAx;
245 Tx; 274 TOx. Ockinbkin BOHO CKOpUrosaHe
3a KNiMaTUMHUMKA JaHUMK, PELLITE 3MIHHUX 3 pOKY
B pik, € pe3ynbTaToM BUNagKoBKX NpudnH. Ce-
penHe BUKOPUCTaHHA erepril 259 X 3i cTraH-
LapTHUM BigxuneHHam cknaaae 14 'Ox. Ockinb-
K € 4 BUMIpAHMX AanuX, [OBip4wKiA iHTEpBan ce-
peaHboro ana 95% cknagae 14*T (0,95, 4—1)/2 =
=14*3,18/2 = 22. Xopotila OL|iHKa PIYHOr0o CNOXu-
BaHHS eHeprii Toai cknagae 260 [k + 20 MOx,
KONMU OKpYrNAeTbcA A0 3Hauywmx undp. Hkujo
LNA NPOBEAEHHR BUMIPIOBaHL SOBXWUHU BUKOPUC-
TOBYETLCA Macwitab, nporpagyioBakui y mini-
MeTpax, To JOBipuniA iHTepBan 6nun3bko 1 Mm no-
BUHEH ByTy HagaHWM ANSA KOXXHOTO BUMIpIOBaHHS
LOOBXNHW.

3acrtocosytouu chopmyny (F.3) ansi 4BOX NpocTUX
NPUKNaais, OTPUMYEMO:

AKWO Y = Z(a, *Xj ), A€ &;1X;€ BUMIPSIHUMN, TOp
-
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F.3 Examples
F.3.1 General

In a building, measured annuai energy uses for
successive years are 251 GJ; 267 GJ; 245 GJ;
274 GJ. Since these are corrected for climatic da-
ta, the remaining variations from year to year are
assumed to result from random-like causes. The
average energy use is then 259 GJ with a stan-
dard deviation of 14 GJ. Since there are four
measured data, the 95% confidence interval of
the meanis 14*T (0,95, 4-1)/2=14"3,18/2=22 A
good estimate of the annual energy use is then
260 GJ = 20 GJ when rounded to significant
figures. If a scale graduated in millimetre is used
to make measurements of length, then a confi-
dence interval of about 1 mm should be given to
each measurement of length.

Applying Equation (F.3) for two simple examples
gives:

if y = > (a; - x;), where a; and x; are measured,
then /

abo, akwo y = ax, Toai

P +x?o0a?), (F.4)

Or if y = ax then

Q:ﬁ§
y

F.3.2 lNokasHuku doeipyux iHmepearia

Tabnuua F.2 fae nokasHUKM TUNOBUX aBConoT-
HUX abo BIGHOCHUX CTAHZAPTHUX BIAXWASHbL ANA
JEKINbKOX 3MIHHUX, LLIO BUKOPUCTAHI B po3paxyH-
KOBVX Mofensax dyaisni i Hanbnwx4oro Tuny cra-
TUCTUYHOTO po3noginy.

BigHocHe cTaHaapTHe BiXUnNeHHs siBnsie coboo

BIAHOLWEHHR CTaHAapTHOTO BifXUNEHHS A0 cepel-
HbOroO 3Ha4YeHHA. BoHO HAAAETLCA Y BIACOTKAX.

2 2
] {5_’(} . (F.5)
X

F.3.2 Indications on confidence intervals

Table F.2 gives indications on typical absolute or
relative standard deviations of several variables
used in building calculation models and on the
nearest type of statistical distribution.

The relative standard deviation is the ratio of the
standard deviation to the mean value. It is givenin
percent.
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Tabnuua F.2 — CraHaapTHi BiaxuneHHs i Tun posnoginy npubnusHo BiJCOPTOBaHI B NOPSAKY TX
3HaYUMOCTI ANA XUTNoBUX Byaisens

— Standard deviations and distribution type approximately sorted by arder of importance
for residential buildings

Table F.2

CraHpapTHe BigXunerHst
Standard deviation _
3MiHHa Posnopain
Variable Po3paxyHosa MpucTocoBaHa ouiHKa Distribution
eHepreTu4yHa ouiHKa . .
. Tailored rating
Calculated energy rating
Burpata noBiTps Ha JlorapudpmivHo Hop-
iHbinbTPaLio 0% 50% ManbHUA
Airflow rate from infiltration log normal
BwTpara noBiTps cuctemu BeH- INorapudmiuHo Hop-
TMnauii o MansbHUn
. - 109
Airflow rate from ventilation 0% 0% log normal
system
Mnouwa JlorapudpmiuHo Hop-
Area 2% 2% ManbHAA
log normal
KoediuieHT Tennonepenavi NorapucbMivKo Hop-
Thermal transmittance 10% 10% ManbeHUI
(U-vaiue) log normal
EthexTuBHICTb cuctemu NorapudmivHo Hop-
System efficiency 5% 5% ManbHWA ans x i 1-x
! log normal for x and 1-x
BHyTpilHA TeMnepaTypa HopmanbHui posnogin
0 1K S
Internal temperature normal distribution
Hac BukopucTaHHn Norapudmiuso Hop-
Utilisation time 0% 25% ManbLHUA
log normal
Ob'em NorapudmivHo Hop-
Volume 3% 3% MarnkeHuiA
fog normal
[mbuHa, sucoTta IlorapudomivHo Hop-
Depth, height 1% 1% MankHUA
log normal
BukopuctarHsa enekTpoeHeprii Jlorapudmivno Hop-
(yTunizoBaHa sik BHYTpPiWHI Ten- ManbHui
NOHaAXOMKEHHSH) 0% 10% log normal
Electricity use (recovered as
internal heat gains)
®axTop obpamneHHs (YacTka TNorapudmivHo Hop-
NIoLyi pamu y BikHi) 50 59 ManbHU g4nsa x j 1-x
Frame factor (fraction of frame ’ ’ log normal for x and 1-x
area in a window)
[oexunHa NorapudmiyHo Hop-
Length 1% 1% ManbHU
i log normal
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Kineup Tabnuyj F.2

CraHaapTHe BiAXUNEHHS
Standard deviation .
3MiHHE Posanogin
Variable P03anyHKOB_a anﬁCTOCOBaHa OL[iHKa Distribution
eHepreTu4Ha ouiHKa . .
. Tailored rating
Calculated energy rating
JliHiNHKA KoedbildieHT Tennone- JNorapumivHo Hop-
peaasi ManbHUR
. . 10% 10%
Linear thermal transmittance ° ° log normal
W)
KinbKicTb MellKaHLiB JTorapumiyHo Hop-
Number of occupants 0% 10% ManbHW’
log normal
YacTka 3aTiHerHs, hakTop TorapndmivyHo Hop-
3aTiHEHHS 5% 5% ManbHuil gna x i 1-x
Shaded fraction, shading factor : log normal for x and 1-x
ToBWwHa TNorapnpmiyHo Hop-
Thickness 5% 5% ManbHuii
log normal
KoediuieHT abcopbuii JTorapudgmivyHo Hop-
Absorption coefficient 5% 5% ManbHui Ana x i 1-x
log normal for x and 1-x
BunpomintoBanbHa 3naTHicTb TNorapudmivHo Hop-
Emissivity 5% 5% Manbhuid gna x i 1-x
B 4 log normal for x and 1-x
3BinbWeHHs NOTY)XHOCTI ona- JlorapudmiuHo Hop-
NEHHA Ha KOXeH rpagyc 3MeH- MansHui
LUeHHS 30BHILLHLOT TEMne- log normal
parypu 20% 20%
Heating power increase per
degree external temperature
decrease
OpieHTauia (ciTnocnpuitmalo- HopmanbHuiA posnogin
Yol nnowyi) R o normal distribution
. . . 5 5
Orientation (of collecting area
for solar radiation)
MepumeTp JlorapudsmiyHo Hop-
Perimeter 2% 2% MasbHWiA
log normal
Haxun (csiTnocnpuitmaroyoi HopmanbHuii poanogin
NNoLLi) 5° 5 normal distribution
Slope (of collecting area for
solar radiation)
TernnoeMHICTb NorapudmivuHo Hop-
Thermal capacity 25% 25% ManbHuu
log normal
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35% ﬁ = 5 7 100%
309 F 1
4 8%
25% |
- 04
20% ¢ = 60%
15% 1 40%
10%
L 4 20%
5% -
r o e — s
0% o : 1 W;‘:’—{*W 1: By ’\A@ } o RS m (522N
5 200 225 250 275 300 X
Mo3Haku: Key:

X ~ OLiHka M.Vm?

EHeprocnoxvsanHs 6yno pospaxosaHe 3a EN ISO
13790, sukopucToByoum metog MownTte-Kapno i
CTaHAapTHI BigXMNeHHs1 3 Tabnuui F.2 gns npu-
CTOCOB@HOFO perTuHry. NiHis € HopmanizosaHnmM
KYMYNATUBHXM PO3NOZLiNOmM.

X Rating M.vm?

The energy use was calculated with
ENISO 13790 using the Monte-Carlo method and
standard deviations of Table F.2, for a tailored
rating. The line is the normalised cumulative
distribution.

PucyHok F.1 ~ Mpuknan po3noainy eHeproclox1BaHHs Ha onanexHs oaHociMeHoro ByauHKy
3 HU3bKUM EHEeprocnoXmnBaHHaM

Figure F.1 — Example of the distribution of heating energy use of a low-energy single family house
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OOCOATOK G
(nosiakoBuin)

APUKNAL

G.1 Onuc 6ynieni

Lie# npuknaa onncye rpomanckbky Gyaisnio 3 nno-
uteto odicHux npuMilteHs 38 378 m2. L 6ynisna
A00pe i30NboBaHa, 3 BEAUKOK MNOLLEo 3acKneH-
Hs Ha NiBAHI. KoreHepaljiiiHa ycTaHoBKa Ha rasi
BUpODNSiE Tenno Ta enekTpoexeprio. ABcopb-
LirHI oXonomxyBadi, LLO HarpiTi KoreHepauiiiHow
yCTaHOBKO, BUWAANAoTL TEnnoTty BniTky. Llex-
TpanisoBaHe TennonocTa4yaHHs Bif craHui nepe-
pobKkv  BIAXOAB BUKOPUCTOBYETLCH y AyKe
XONnogHi nepiogwn.

MeTa ouiHBaHHSA € cepTUdikaLia i hopMyBaHHS
Basun anga eHepreTUuHOT MogepHizaLlil.

Y HaBEAEHUX HIDKYE OLHKaX A5 OLiHIOBaHHA BU-
KOPUCTOBYIOTLCS  (hakTopu MEePBUHHUX eHepre-
TU4HKUX pecypcis. PiyHi o6'emu eHeprii BCi HanaHi
8 MBTrog.

G.2 CraHpgapTHa pospaxyHKOBa OUiHKa
G.2.1 Ingpopmauyis €id inwux cmarHdapmie
EHepreTuyHi norpebu dyaieni

HAxepena: EN 13790, PrEN 15316-3-1, EN 15241,
EN 15243.

Tabnuus G.1- EHepreTuuni notpebu Byieni

Table G.1 - Building energy needs

ACTY B EN 15603:2013

ANNEX G
(informative)

EXAMPLE

G.1 Building description

This example addresses a public building
38378 m? office space. This building is well insu-
lated, with large glazed area facing south. A gas
powered cogeneration plant produces heat and
electricity. An absorption chiller, heated by the
cogeneration plant, extracts heat in summer.
District heating from waste treatment plant is
used for very cold periods.

The purpose of the ratings are certification and to
have a base for energy retrofit.

In the following ratings, primary resource energy
factors are used for the rating. Annual energy
amounts are all given in MWh.

G.2 Standard calculated rating
G.2.1 Information coming from other standards
Building energy needs

Sources: EN 13790, prEN 15316-3-1, EN 15241,
EN 15243.

C1 C2 C3 C4 C5 T
OnaneHHs OxonogxeHHa
Heating Cooling
lNapsaye sogo-
Mpuxosawra MpuxosanHa NOCTaYaHHs
AeHa TennoTa HBHa Tennora Domestic hot
TenoTa (3BONOXEHHR) TennoTa (ocywenHn) water
sensible heat| latent heat |sensible heat latent heat
(humidification) (dehumidification)
L1 [HanxopkeHHs i BTpatu
Byaisni - . - - .
Building gains and losses
L2 |Tennonepeaaya Gyaisni _ B
Building thermal transfers
T i iBni
L3 | Tennosi notpelu Oyaisni | oo 0 - 2512300 - 220420
Building thermal needs
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Tennoei BTparn cucTeMu i foaaTKoBa eHepris System thermal losses and auxiliary energy
6e3 reHepauif without generation
{bxepena: EN 15316-1, PrEN 15316-3-2, EN 15241, Sources: EN 15316-1, prEN 15316-3-2, EN 15241,
EN 15243, EN 15193. EN 15243, EN 15193.
Tabnuus G.2—- Tennosi BTpaTu cuctemu i foaaTkoBa eHepris 6e3 reHepalji
Table G.2 - System thermal losses and auxiliary energy without generation
C1 Cc2 C3 C4 C5
lapsye
OnanerHsn |OxonogxeHHs | BogonocTauanHs | Bewmnsuia | OcsitnerHs
Heating Cooling Domestic Ventilation Lighting
hot water

3 nonepegHbOT Tabnuui (He-

060B'513K0BO) 5346+500| 2512+300 220120 - .
From table before (optional)
L4 | Enextpuuna evepris 37:4 11£1 1141 140£10 | 1680100

Electrical energy

LS | Perynsiphi rennostparu 5445 51+7 68+7 70¢5 | 1500£100
System thermal losses

L6 |Perynsapri Tennosrparu, sKi

yranisyiore 40£4 00 1021 3043 50050
Recoverable system thermal
losses
L7 | Poanoain BxigHol TennoTi | o sonl 953,088 288430
Thermal input distributjon ]
Cuctemu BUpoGHULTBA eHepriT Energygeneration systems
{xepena: cepii EN 15316, PrEN 15316-3-2, Sources: EN 15316 series, prEN 15316-3-2,
EN 15243, 8 EN 15243,
Tabnuusa G.3 — Cuctemu BupoBHULTBA eHeprii
Table G.3 - Energy generation systems
C1 C2 C3 C4
Tun rerepatopa LlenTpanisoBaHe | ABcop6LiiHuii K
Type of generator Koreweparop TEMNomNocTavaHHs | oxonoaxysay OMnpecop
Cogenerator Compressor

District heat Absorb. Chiller

CucTema poasroginy-otpumy-
Bay ® H+WwW -H C C

Distribution systems supplied ®

L8 |Buxigsa Tennota (poanogin)

(reHepauis) 4706+410 .
+ 1%
Thermal output (distribution) 4219+410 980+10 1932300 63130
(generation)
L9 foparkosa erepria 179420 2042 3924 27+1

Auxiliary energy
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Kiveub Tabnuui G.3

C1 Cc2 C3 C4
Tun reHeparopa tleHTpaniaoBarde | ABGCOpOLiAHMIA
Type of generator Iggi‘:g;?: TENSIoNocTavaHHa | 0Xonoaxysad gg:gnf:gs:r
9 District heat | Absorb. Chiller P
L10 | Tennogi BTpath cucremu (re-
HepaTopa) 3245:300 2042 2287200 7615
System (generator) thermal
losses
L11 | Tennosi sTpatn cuctemum, Lo
MOXyTb ByTn BigHOBNEHI
0 0 0 0
Recoverable system thermal
losses
L12 | BxigHa eHepris c
. 17855£1700 1000+10 4219+500 225120
Energy input
L13 Bwpo@gwmao ene_KTpoeHepru 5683600
Electricity production
L14 |EneproHocin . EnexTpo-
. b . Tenno Big h
Energy carrier LieHTpanizosane eHepria 3
las KoreHepartopa .
TENNOMOCTa4YaHHs Mepexi
Gas . Heat from -
District heat cogenerator Electricity
g from the grid

? Haspa cucTeMn-0TpUMyBaYa, Hanpuknaz, onaneHHs, OXoNomKeRHs i rapsiya Bofa ToLlo.

? Name of the supplied system, for example heating, cooing, heating and hot water, etc.

® Hassa eneproHocis, BUKOPWUCTaHOro ANS reHeparopa (MasyT, ras, CoHAYHe Tenno Towo).

® Name of the energy carrier used by the generator (oil, gas, solar heat, etc.).

¢ Onst BiBHOBNIOBAHOT eHepriT, BUpoOnieHol Ha TepuTopii ByAiBni, Yu eHeprii, LYo HaAXOAUTL Bif iHLIMX reHepa-
TOPIB, PO3MILLEHUX B ME@XaX CUCTEMU, BXIAHA EHEpris HE BPaXOBYETLCS.

¢ For renewable energy produced on the building site or energy coming from other generators situated inside
the system boundary there is no energy input taken into account.

G 2.2 Verification of the energy balances

G 2.2.1 Thermal input to distribution system —
thermal output of the building thermal gene-

G 2.2 NepeBipka eHepreTuyHnx 6anaHcis

G 2.2.1 Tennmoma, wo exodums 3o cucmemu
po3nodiny, — euxidsa mennoma cucmem 2ze-

Hepauyii mennnomu 6ydieni

Tennoea edeprisi, W0 BXOAUTb OO CUCTEM PO3-
noainy, nosuvHHa 3abesnedyBaTVCs BUXIAHOK
TENIIOBO0 EHEPTiEl0 Bi CUCTEM reHepallii Tensno-
Tv Bypisni un eHepricto, WO NOCTAYaETLCH 3-3a
Mex Bygisni.

BxigHa Tennosa eHepria 4o CUCTEMM PO3NOAiny:

ration systems

The thermal energy input to the distribution
systems shall be supplied by the thermal energy
output from the building thermal generation sys-
tems or energy supplied from outside the building.

Thermal energy input of the distribution systems:

Quw disin = 5400 +288 = 5688 ; Qo disin =2563; Qs jin = 8251.

BuxigHa Tennoea eHepris go cuctem renepadii
Bynisni abo eHepris, Aka MOCTa4YacTbCs 3-32 MEX
Byaisni 4o cucrem posnoginy:

Thermal energy output to the building generation
systems or energy supplied from outside the
building to the distribution systems:

Quw, genout = 4708 +980 = 5688 ; Qu, gen our = 1932 +631=2563 ; Qus ot = 8251
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3aranbHuil 06’eM BUXIZHOT eHeprii 3 cuctemu re-
Hepalii byaisni cknagae 10538 MBT-roa, OCKinb-
kK 4219 MBTrog sabe3nedyeTbcs Big KoreHepa-
Topa Ao abcopbuitHoro oxonoaxysa4a. BuxigHa
Tennota abcopbuUiiitHoro oxonomxysadya He Bpa-
XOBYETLCH ABIYi.

G.2.2.2 HadxodxenHs 0o cucmemu e2eHepauii

bydieni — enepeorocii ma 8idHOsMI08aHE eHepais
eupobriena Ha micyi

HagxompkeHHa [0 cucTemu rexepadii Byaisni
(cyma BuxigHOT TennoBoil Ta enekTpuyHoi eneprii
3 cucTeM reHepauii eHeprii, TennoBuUx BTparT re-
HepaTopa) 3abesnevyeTbes eHeprielo, Lo Haaxo-
AUTb Bif PI3HUX €HEProHOCIiB | NOHOBMIOBAHMX
fbkepen eHeprii, BUpobneHvx Ha TepuTopii 6yaisni.

The total energy output from the building genera-
tion system is 10 538 MWh because 4 219 MWh
is provided from the cogenerator to the absorption
chiller. The thermal output of the absorption chiller
is not counted twice.

G.2.2.2 Input to building generation system ~
energy carriers and renewables energies produ-
ced on site

The input to the building generation system (sum
of thermal and electrical output from the energy
generation systems, the generator thermal los-
ses) is supplied by the energy input of the different
energy carriers and the renewables energies
produced on the building site.

PisHuLUs MK BUXIZHOK TENOTOI NIMOC TEnnosi
BTPaTW Bif KOMNpecopa i BXiaHa eHepris ckna-
nae 482.

LA eHeprisi 6epeTsest 3 3emni (rpyHTY) i ninpaxo-
BYETbCS, 5K BIAHOBIIOBaHI Akepena eHeprii, Bu-
pobGreHi Ha TepuTopii Byaisni.

The difference between thermal output plus the
thermal losses of the compressor and the energy
input is 482.

This energy is taken from the ground and counted
as renewable energy produced on the building
site.

Qe = 19080 + 482 = 19562

G.2.2.3 Posdinennn mix eyepeicio, sukopucma-
Holo & Bydieni, ma ekcrnopmogaroio eHepzicto

BignosigHo [0 npoekty cucteMu BUpOBHULITBO
Ha TepuTopil GyAaiBni po3noAiNAETLCS MiXK eHep-
rieto, fika BUKOPUCTOBYETLCSI B Byaisni, Ta ekc-
NOPTOBaHOK eHepril. Y UboMy NpuKnagi nuiwe
HaANMUIOK efeKTPOeHepril Bif KoreHepaTopa ekc-
nopTYeThCs.

EnekTpoeHepris, sika BUKOPUCTOBYETLCA Y Bynie-
ni, & CyMOI0 A0AATKOBOT EHEprii 3 ypaxyBaHHAM i
Ges ypaxysaHH npucTpoiB reHepadyi i eHepril,
BUKOPUCTAHO! N9 BEHTUNALIT Ta OCBITNEHHS.
KoreHepatop Bupo6nisie 3a pik Binblie enekTpuy-
HOT eHeprii HX piyHe enekTpocnoxueaHHsa. Big-
NOBIAHO [0 MPOEKTY CUCTEMU TiNbKA eneKTpo-
EHepris Ans Komrnpecopa IMNopTYETHCA 3 MEPEXI.
PisHnus ekcnoptyetbes.

G.2.2.3 Division between the energy used in the
building and the exported energy

According to the system design the building on
site production is divided between the energy
used in the building and the exported energy. In
this example only the surplus of electricity of the
cogenerator is exported.

The electricity used in the building is the sum of
the auxiliary energy with and without generation
devices and the energy used for ventilation and
lighting.

The cogenerator is producing during the year
more electrical energy than the annual electrical
use. According to the system design only the
electricity for the compressor is imported from the
grid. The difference is exported.

Ee =1879 +265 +225 = 2369 -
Eejder =225
Eof oxp = 5683 +225 - 2369 = 3539 .
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G.2.3 Calculation of the technical building
system performances

The thermal technical building system performan-
ces to enter in Table 9 are calculated as follows:

G.2.3 Po3paxyHOK xapakmepucmux iHxeHep-
HoI cucmemu 6yodieni

Tennosi xapakTepucTukn [HXEeHEepHOI cucTemMm
Oyaieni go Tabnuui 9 pospaxoByloThCA Tak:

Quw is.nrvd = Qi ngents + ZQH,gen,ls,i +Qw.ngens + ZQW,gen,ls,i = Quw is,rvd
i ]

Qcts.nrvd = QC,ngen,ls + ZQC, gents,i ~ QC,Is,rvd ;
i

Whw = Wy ngen + ZWH,gen,i + Wi ngen +ZWW‘gen,i ,
i i

We = WC,ngen + Z We, gen,i -
IThe thermal losses and the auxiliary energy of the

cogenerator are divided between heating and
cooling according the thermal outputs.

TennosiBTpaTty i foaaTkoBa eHepria KoreHeparo-
pa finaTbCs MK onaneHHAM Ta OXONOIKEHHAM
BIAMOBIAHO /10 BUXiAHOT TENROTY.

Qe genout,1=4219; QH,gen,out,1 =4708;

4219 ) _
Qe gen,ts,1 = 3245 8997 1533 ; Qy gents,1 =1712;

4219 . .
Wckgen,1 = 179'@7‘ =85; QH,gen,ls,1 =94

QHW is,nrvd =54+ (1712 +20) +68 = 1854 ;
Qe is,arva =51+(1533+76 +2287) = 3947 .

Tennosi BTpaT Bif abcopbuUinHOro oxonopKysa-
4ya A0AaThHCS 3HOBY.

The thermal losses of the absorption chiller are
added again.

Wrw =37 +(94 +20) +11=162;
We =11+(85+39+27) =162.

G.2.4 Po3paxyHoK ymunizogaHux Haxo0xeHb
i empam

PospaxyHok yTuni3oBaHWX HaOXo4XeHb i BTpar
MPOBOANTLCS 38 CMPOLLEHM MiAXOA0M.

MpumMitka. EHeprocnoxunsanHa AnA seHTMNaUil i oc-
BiTneHHsa Gyno B3sTe 40 yBaru nepes poO3paxyHKoM
TENAOBUX IHXEHEPHNX cucTem Byaieni. Y LisoMy rpu-
Knagi BOHW iHTerpoBaHi B eHepronoTpebu Byaisni,
OCKinbKYM eHepronoTpedu ByAisni He BUKOPUCTOBYIOTh-
€A AK HOPMATUBHWIA NOKA3HWK, ane nuue AK NPOMiX-
HWA pesynbTaT po3paxyHKy. SKWO BeHTUNsUiS Ta
OCBIT/IEHHS HEe BKIOYaKTLCH A0 noTpeb Byaisni,
yTVNisoBaHi TENNOBi BTPaTW NOBUKHI ByTY BigHsTI ne-
pes PpO3paxyHKOM TenfoBUX [HXEHEPHUX CUCTEM
Oyaieni. Axwyo Oys ofpaHuil KOMNNEKCHWA rigxia,
yTUNizoBaHi [pxepena TernioTy NoBUHHE ByTH BuaineHi
ANs BIANOBIAHUX nocnyr ByaiBni 3 METOKO BU3HAYEHHS
BIHIMBY KOXHOMO 3 HUX Ha eeKTUBHICTL Byaisni.

YTunizoBaHi Tennosi BTpaTh BU3HAYAKOTLCS LLMSA-
XOM MHOXEHHS TennoBux BTpaT CUCTEMU Ha 3BU-
YaliHuiA chakTop yTunisaui.

G.2.4 Calculation of the recovered gains and
losses

The calculation of the recovered gains and losses
is done with the simplified approach.

NOTE The energy uses for ventlation and lighting have
been taken into account before the calculation of the
thermal technical building systems. In this example
they are integrated in the buiding energy needs beca-
use the building energy needs are not used for building
code requirements but only as a calculation interme-
diate result. If ventilation and lighting are not integrated
in the buiding needs, the recovered thermal losses
have to be subtracted before the calculation of the ther-
mal technical building systems. If the holistic approach
had been chosen, the recovered heat sources should
be allocated to the appropriate building services in
order to determine the impact of each on the building
performance.

The recovered thermal losses are determined by
multiplying the system thermal losses by a con-
ventional recovery factor.
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Y naHomy npuvknagi Tennosi BTPaTW CUCTEMU ANA
OXONOAXKEHHSA HE YTUNI3YIOTLCS.

Ockinbki npucTporl reHepadyji Byaisni nepebysaiotsb
32 MeXamu onantoBaHOro NPUMILLEHHNA, TENNOoB
BTpat1 crctemn He MOXyTb ByTu yTunisosaHi Big
NPWCTPOIB reHepauil Oyaisni Ans onarneqHs.
Tennosi BTpaTH cuctemu, Lo MOXYTb OYTU yTU-
ni3oBaHi, BifA IHXEHEPHMX CHUCTem byaisni 6es
npucTpoiB reHepadii Gygisni:

In this example no system thermal losses for
cooling are recoverable.

As the building generation devices are located
outside the heated space no system thermal
losses are recoverable from the building gene-
ration devices for heating.

The recoverable system thermal losses of the
technical building systems without building gene-
ration devices are:

Quw,sysis,vd = Quw,syss.br “F ;
Qrotsysts,va =(40+10)-05=25.

YTunizoBaHi Tennosi BTpaT cuctemu AinaTebes
MiX pisHUMU reHepaTopamu:

The recovered system thermal losses are divided
among the different generators:

Qgen,out,i

Qgen,ls,rvd,i = QTot,sys,ls,fvd ~aAa
Z Qgen,out,f
;

Qgen,ls,rvd, 1= 2

' 4708+980

4708

’

Qgen,s,va,2 =25-21=4.

G.2.5 3gaxena eHepeemuyHa oyiHka

G.2.5 Weighted energy rating

Tabnuus G.4 - PospaxyHok ouiHox (Hanpuknag, ouiHka nepeUHHOT eHeprii)

Table G.4 - Calculation of ratings (example Primary energy rating)
’ c1 | c2 ] Cc3 c4
Psa0K Hoctasnena exeprist (Delivered energy)
Row ras EnexTpoenepris UerTpanisoeane 3aranom
Gas Electricity TennonocTasaHHs Total
District heating

L1 Hocraenena eHepris (He 3BaXeHa)

Energy delivered (un-weighted) 17631 225 996
L2 3BaxyBanbHuin KoediLlicHT Yu thakTop 16 3 05

Weighting factor or coefficient ’ '
L3 3BaXkeHi fqocTaBneHa eHeprig un CO?

Weighted delivered energy or CO? 26748 675 498 27919

EkcnopTosaHa eHeprisi (Exported energy)
Tennosa Enexrpuuna
Thermal Electrical

L4 EkcnoprosaHa eHeprisi (He 3BaxeHa) _ 3539

Energy exported (un-weighted)
L5 3BaxyBanbHWi hakTop _ 3

Weighting factor
L6 3BaxeHa ekcnopToBaHa eHeprist un CO?

Weighted exported energy or CO? 10617 10617
L7 [Ouinka 17302

L Rating
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(G.2.6 3simuicmb

nocunaHHa Ha uen ctaHgapt (EN 15603:2008);
METa EHEepPreTUYHOro OUiHIBaHHS;

onmc Oyaisni Ta 1 posTawysaHHs, 1 Aianb-
HIiCTb, 0BnagHaHHA Ta 3aHATICTD,

TUM OLHKA.

Ans OypiBenb 3 akTMBHUMU CUCTEMAMKU MOHOB-
nBaHoI eHeprii peKoMeHAYETLCA 3IBITYBATH NPO
OLiHKY 5IK PO AOAATKOBE 3HAYEHHS ANA BUNaaKy
0e3 NOHOBIIOBAHMX CUCTEMU EHepTIl.

G.2.7 PospaxyHoxk cneyudikauir

HanxopxeHHst Ta BTpaTy, BKITIOYEHI B NOTpetu
Byaieni (COHAYHI HAAXOPKEHHSA, BTPATU 3 BEH-
TUNSALIED TA OCBITNEHHAM)

HocraBneHa eHeprisi (NOHOBMOBaHa eHepris,
BUpobnexa Ha TepuTopii Oyaisni, He € YacTu-
HOI0 BOCTaBNEHOI eHepril)

3BaxyBanbHuil dhaxkTop(thakrop vacTku nep-
BMHHOI HE NOHOBIKBAHOT EHepril)
Po3paxyHOK yTWUMi3oBaHUX HaOXOMKEHb Ta
BTpaT (CnpoleHwin nigxig)

AOCTY b EN 15603:2013

G.2.6 Reporting

reference to this standard (EN 15603:2008);
purpose of the energy rating;

description of the building and its location, its
activities, equipment and occupancy;

type of rating.

For buildings with active renewable energy sys-
tems, it is recommended to report as a supple-
mentary value the rating if the renewable energy
systems were not present.

G.2.7 Calculation specification

Gains and losses included in the building
needs (solar gains, ventilation and lighting
losses)

Delivered energy (renewable energy produced
on site is not part of the delivered energy)

Weighting factor (primary non renewable frac-
tion factor)

Calculation of the recovered gains and losses
(simplified approach)

Tabnuus G.5 — PoapaxyHkoBa oOLjHKa — 3BiTHICTb NPO 3arankHe BMKOPUCTaHHS eHeprii Ta OLiHKY

Table G.5

NepBUHHOT eHepril

— Calculated rating — reporting of the overall energy use and the primary energy rating

Byaisni (6e3 iHxeHep-
Hux cucrem Byaisni)
Bulding thermal needs
(without techn. build.

4

EeKTUBHICTb iHXeHepHOI
cncTemu Byaieni
(Tennosi BTpatn cucTeMU —
yTunisoBadi BTpaTu)
Technical building system
performance
(thermalsystem losses-
recovered losses)

Tennosi notpebu

systems)

JocTaBnena enepria

(BMICT eHeproHociis)
Energy delivered

(content of energy carriers)

EHepreTudHa ouiHka
(3BaxkeHi eHeproxocii)
Energy rating
(Weighted Energy carriers)

Qyyp = 5346 + 500

Qg =25124300

QHW,ls,nrvd =
= 1854i180—(21+4)

Qg js = 3947 400
Eo =2144+220
(W =162+15)
(We =162+15)
Eg =1680+100
E, =140 £10

Qu =220 +20

E

gas,del =

=17855+1700 - 21
Eel,del =225+0
Eghger =1000£0 4

ZEdel,Pnren =27919+0
(Egas.del,Pnren =26746 i—D)
(Eet.del Prren =675 %0)
(Edh,del,Pnren =498 + O)

ExcnoproBana eHepris
(He 3BaXkeHi eHeproHociy)
Energy exported
(Unweighted
energycarriers)

> Eexpporen =10617 £0

Eof exp = ~3539£0

Eppren = 1730240
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KiHeub Tabnuui G.5

Tennosi noTtpetu
6ynisni (Ges ivxerep-
HWX cuctem Byaisni)
Bulding thermal needs
(without techn. build.
systems)

cuctemu Byaisni
YTUNI30BaHi BTpaTW)
performance

(thermalsystem losses-
recovered losses)

EchbexTushicTb iHxeHepHOT
(Tennosi BTpaTV cUCTEMM —

Technical building system

[locTaBneHa eHepria
(BMiCT eHeproHociiB)
Energy delivered
{content of energy carriers)

EHepreTuyHa oLjiHka
(3BaxeHi eHeproHocii)
Energy rating
(Weighted Energy carriers)

lNoHoBMoBaKa eHepris,
BrnpobneHa Ha TepuTopii
Renewable energy
produced on site

Ee.‘,gen,out =48210

2 Brntouae enekTpOSHEprito ANA BEHTUNSALI, OCBITNIEHHS | AOAATKOBY eHeprito ANA TEMMOBMX IHKEHEPHNX CUCTEM;
HE BKNIOYAE enekTpoeHeprito ANst OnarnexHs, OxonomaxeHHs, MBIT, 3BONONKEHHS Ta oCyLWeHHS.
2 Includes electricity for ventilation, lighting and the auxiliary energy for the thermal technical system:; it does

not include electricity for heating, cooling, DHW, humidification and dehumidification.

Tabnuus G.6 - BumipsiHa eHepreTuyHa ouiHKka — 3BITHICTb MPO 3aranbHe BUKOPWUCTaHHA eHepril Ta
OUIHKY NepBUHHOT eHepril

Table G.6

— Measured rating ~ reporting of the overall energy use and the primary energy rating

HocTasneHa eHepris
{BMiCT eHeproHociiB)
Energy delivered
(content of energy

Hocraenena erepris
(BmicT eHeproHociiB)
Energy delivered
(content of energy

EHepreTruHa ouiHka
(sBaxeHi eHeproHocit)
Energy rating
(weighted energy carriers)

EHepreTuyHa ouiHka
(3BaXXeHi eHeproHociy)
Energy rating
(weighted energy carriers)

Eel,def =22510
Edh,del =1000+0-4

Eol.del =225+0
Eghdes =987 £10

(E gas.del Pnren = 26601 i-O)

carriers) carriers)
Egas,del = Egas,del = ZEdel,Pnren =27769+0 ZEdel,Pnren =27919+0
=17855+1700-21 =17734 £ 200

(Eel,del,Pnren =675+ 0)
(Edh,det poren = 493 +0)

(E gas.del Pnren = 26746 0)
(E el del Pnren =079 % 0)
(Edgndel Prren =498 + 0)

ExkcnoproBaHa
eHepria (He 3BaxeHi
€HEepProHocil)

Energy exported Energy exported
(Unweighled energy | (Unweighled energy
carriers) carriers)

ExkcnoproBaHa
eHepris (He 3BaxeHi
EHeproHocin)

Eolexp = ~35390

Eelexp = —3539+0

Y Ecp poren = 10617 %0

D Eexp.prren =10617 +0

Epnren =17152 0

Eprren =17302£0

[MoHoBMOBaHa
eHepriqa, sBupobneHa
Ha TepuTopii
Renewable energy
produced on site

[ToHoBNWOBAaHa
eHeprif, BupobneHxa
Ha TepuTopil
Renewable energy
produced on site

l_Ee!,gen,our =482+0
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