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JCTY B EN 15232:2011
HAHIOHAJII)HI/Iﬁ BCTYII

Lleii crangapt € Totoxkuum nepexiagom EN 15232:2007 Energy performance. Impact of Building
Automation, Controls and Building Management (ExeproedextusHicts OyaiBens. Briue aBromarusaiii,
MOHITOPUHTY Ta YIPaBIiHHS OYIiBISMA).

EN 15232:2007 miaroroBicHo €BpONEHCHKMM TeXHIYHMM KomiteroMm crtangaprtusamii CEN/TC
247 Building Automation, Controls and Building Management (ABTomaru3aiiisi, MOHITOPUHT Ta yIpaB-
JiHHS OYAIBJISIMH), CEKpPETapiaToM SKOTO Kepye HallloHaIbHUK opraH ctanaaptu3aiii Himeaunnu DIN.

Jlo HaliOHAJTLHOTO CTAaHAAPTY IOJYy4E€HO aHTJIOMOBHUHN TEKCT.

Ha Teputopii Ykpainu sk HarioHaJIbHHIA cTaHaapT i€ jiiBa konoHka Tekcty JJCTY b EN 15232
EneproedextuBnicts OyniBenb. Brumms aBromartu3zaiiii, MOHITOpUHTY Ta ynpasiiHas OyaiBismu (EN
15232:2007, FOT), BukiiageHuii yKpaiHCbKOK MOBOJO.

3rigao 3 JIBH A.1.1-1-93 "Cucrema crangaptu3zaiii Ta HOpMyBaHHs B OyaiBHULTBI. OCHOBHI 1O-
JIO’KeHHS" 1IeH CTaHIapT BIAHOCUTHCS 10 KoMiuiekcy B.2.5 "lmkenepHe o0samnanHs OyauHKIB 1 ciopya'.

Texuiunuii KOMiTeT, IKMI Hece BiAMOBITaNbHICTH 3a 1ei cranaapt, € TK 302 "EneproedexTus-
HicTh OyaiBelnb 1 copyn'.

CraHgapT MICTUTh BUMOTH BiIITOBITHO O YMHHOTO 3aKOHO/IaBCTBA Y KpaiHHU.

Jlo cTanmapTy BHECEHO TaKi pelaKIliiiHi 3MiHU:

- BUJIYYEHO CTPYKTYPHHUH €JIEMEHT eBponencbkoro cranaapty "llepeamona';

- cnoBa "EN 15232", "ueit €Bponeiicekuii ctangapt” Ta "ueil JokymMeHT" 3MiHEHO Ha "Hel cTaH-
napt";

- CTPYKTYpHI enemeHTH crangapty "OOxmagunaka", "Hanionansamii Becryn", "3mict", "bibmiorpa-
(biuni gaHi1" - 0OPMIICHO 3TiTHO 3 BUMOTaMH HaIllOHAJIBHOI cTaHaapTH3alii YKpainu;

- 1o po3ainiB 2 "Hopmarusai nocunanns" ta "bibniorpadia" goiaydeHi HallloHaIbHI MOSICHEHHS 3
MEePEeKIaJOM MIKHAPOJHUX CTAaHAAPTIB YKPATHCHKOIO Ta HALIOHAIBHUMHU MPHUMITKAMU IIOAO BHUKOPHC-
TaHHS YAHHHUX €BPOTICHCHKUX CTAHIAPTIB;

- IOJJaHO HAIlIOHANBHUM MOBiAKOBHUI qonaTok HA, B SKOMY BHKJIa/IeHO HACTAaHOBY ISl KOPUCTY-
BayiB. MiXKHapO/IHI Ta €BPONENCHKI CTaHAAPTH, Ha SIK1 € TOCUJIAHHS B TEKCT1, MOXHa 3aMOBUTH B ['0110B-
HOMY (poHa1 HopMaTuBHUX JokyMmeHTiB AT "YkpHIHLL".
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HAIIIOHAJILHAI CTAHJIAPT YKPATHU

EneproedexkTuBHicTs OyniBesib
BIIJIUB ABTOMATH3AIII, MOHITOPUHTY
TA YIIPABJIIHHSA BY AIBJISAMU

DOHeprodGpGheKTUBHOCTH 3TaAHUIMA
BJIMSIHUE ABTOMATU3ALIMNY, MOHUTOPUHT A
N YVIIPABJIEHWA 3JAHUAMU

Energy performance of buildings
IMPACT OF BUILDING AUTOMATION, CONTROLS
AND BUILDING MANAGEMENT

1 COEPA 3ACTOCYBAHHA

Lleit cranmapt MiCTHTB:

- CTPYKTYypHHI mepeinik QyHKIii aBTOMa-
TH3allii, MOHITOPUHTY Ta YIpaBIiHHS OyIiBISMU, a
TaKOX TEXHIYHOTO YIPABIIiHHS 1HKCHEPHUMHU CHC-
TeMaMH, SIKi MalOTh BIUIMB Ha €HEProeeKTUBHICTh
OymiBeb;

- METOJ BU3HAYEHHS MiHIMAJIbHUX BUMOT
100 BUKOPUCTAaHHS (YHKIIM aBTOMAaTU3aIlii, Mo-
HITOPUHTY Ta YOpPAaBIiHHA, $Ki TOBUHHI OyTH
BITPOBA/KEH1 B OyIIBISX PI3HOTO PiBHS CKJIAaTHOC-
Ti;

- JeTadi3oBaHi  METONM  OLIHIOBAaHHSA
BIUTUBY BKa3aHUX (YHKIIN AJi1 KOHKPETHUX Oyi-
BEJIb.

Ili MeToau HaIalOTh MOXIMBICTH BBECTH
BILJIUB BKa3aHUX (PYHKLIN y pO3paxyHKH pEHTUHTIB
eHeproedekTUBHOCTI OyiBeNb, a TAKOXK MOKa3HU-
KiB, III0 PO3PaxOBYIOTh 3TiAHO 3 YUHHHUMHU CTaH/Aa-
pTamu;

- CIPOLIEHUH METOJ] JJsl OTPUMAaHHA Mep-
BUHHOI OI[IHKM BIJTMBY BKa3aHUX (DYHKIIIH 751 TH-
MOBHX Oy/IiBeNb.

[ew cranpapT npu3HA4EHO JUISL:

- BJIACHMKIB OYAMHKIB, apXIiTEeKTOpiB abo
1HXKEHEpIB JJIsl BIPOBAKEHHS BKa3aHUX (YHKIIN
IpU HOBOMY OYIIBHMIITBI, a TaKOXX IMPU PEKOHCT-
PYKIIiT iCHYI0UuX OyJ1iBEIb;

- opraHizaiii KOMyHaJIbHOTO TOCIOJapcC-
TBa JUIsl BU3HAYEHHS MIHIMaJbHUX BUMOT JI0 (QyH-
kit ACMVYD ta TYD sk s HOBUX OyAiBeNnb, Tak
1 JUIsl PEeKOHCTPYKIl ICHYIOUMX BIJHIOBIIHO [0
L[BOTO CTaHJAPTY;

- oprasizariii KOMyHaJbHOTO T'OCIIO/IapCTBA
JUI. BU3HAUEHHS IPOLEAYp 1HCIIEKTYBaHHSA TEeXHi-
YHHUX CHUCTEM, a TAKOXX BUKOPHUCTAHHS 1HCIIEKTOpa-
MU JJI TIEPEBIPKU BIAMOBITHOCTI PiBHA (DYHKIIIH
AMYDB ta TVYB, sixi BnpoBaKeHi;

Yuunui Bixg 2012-04-01
1 SCOPE

This European Standard specifies:

- a structured list of control, building au-
tomation and technical building management func-
tions which have an impact on the energy perfor-
mance of buildings;

- a method to define minimum require-
ments regarding the control, building automation
and technical building management functions to be
implemented in buildings of different complexities;

- detailed methods to assess the impact of
these functions on a given building.

These methods enable to introduce the im-
pact of these functions in the calculations of energy
performance ratings and indicators calculated by
the relevant standards;

- asimplified method to get a first estima-
tion of the impact of these functions on typical
buildings.

This European Standard is defined for:

- building owners, architects or engineers,
defining the functions to be implemented for a giv-
en new building or for the renovation of an existing
building;

- public authorities, defining minimum re-
quirements for BAC and TBM functions for new
buildings as well as for renovation as defined in the
relevant standard,;

- public authorities, defining inspection
procedures of technical systems as well as inspec-
tors applying these procedures to check if the level
of BAC and TBM functions implemented is appro-
priate;


http://www.dbn.com.ua/
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- oprasizaniif KOMyHaJIbHOTO TOCHOJapc-
TBa, AKi BU3HAYaIOTh METOJHM PO3pPaxyHKIB 3 ypa-
xyBaHHsM BIUIMBY AMYDb ta TYD Ha eneproedek-
TUBHICTh OyJiBeNb, a TAKOXX PO3POOHHKIB MPOrpa-
MHOTO 3a0e3IMe4YeHHs] Ta MPOEKTYBaJIbHUKIB, fKi
BUKOPUCTOBYIOTb 11i METOAM PO3PaXyHKIB,;

- TMPOEKTYBAJIBHUKIB JJIsI MEPEBIPKU Bpa-
XyBaHHS BILTMBY Beix ¢yHkiit AMYb ta TYD npu
OLIIHIOBAaHHI eHeproe(eKTuBHOCTI OyiBIIi.

2 HOPMATHUBHI IOCNJIAHHA

[lepenivyeni mami HOPMATHUBHI JTOKYMEHTH
HEOOXiMHI ISl BUKOPUCTAHHS IHOTO JOKYMEHTA.
Jl1ia naToBaHUX MOCHIIAHb MOTPIOHO KOPUCTYBATHU-
Csl TITBKU IIMTOBAaHOIO pepakiiero. s HemaTtoBa-
HUX TIOCUJIaHb JiiCHA OCTaHHS peAaKIlisi HOPMAaTH-
BHOT'O JIOKYMEHTA (BKJIFOUHO 3 OYyIb-sIKUMHU BUIIPA-
BJICHHSIMH ).

2.1 CrangapTd Ha NPOAYKIII0 Ta cCHCTe-
M AMYDB HanionaiabHe mosicHeHHS

EN 215 PagiaTopHi TepMOpeEryasTOpH.
Bumoru ta MmeTou BUIpoOyBaHb

EN 12098-1 KonTponepu cucrem omnajicH-
Hs. Yactuna 1. OGmagHaHHs yrIpaBIIiHHS BOJSHU-
MU CUCTEMaMH OTaJIeHHS 33 IOTOJIHUMHU YMOBaMU

EN 12098-2 KouTposepu cucrem omnaieH-
Hs. Yactuna 2. OOnagHaHHS ISl ONITUMI30BaHOTO
JBO-TIO3UIIIAHOTO YIMPABIIHHSI BOJSHUMH CHUCTE-
MaMU OTaJeHHs

EN 12098-3 Kontposepu CHCTEM ONaJICH-
Hs. YactuHa 3. O6naiHaHHS YNpaBIiHHS €J1eKTpU-
YHUMH CUCTEMaMH OIAJICHHS 33 IMOTOJHUMH yMO-
BaMU

EN 12098-4 KonTposepu cucreM omnajieH-
Hs. Yactuna 4. OOnafHaHHS ISl ONITUMI30BaHOTO
JIBO-TIO3UIIAHOTO YIPABIIIHHS €JIEKTPUYHUMH CHUC-
TeMaMU OTaJeHHS

EN 12098-5 Kontponepu cCHUCTEM OmaJIeH-
Hs. YactuHa 5. /IBono3uiiifHi Moyl yHnpaBiaiHHS
CUCTEeMaMH OTIAJICHHS

prEN 15500:2006 Enextponne obnagHaHHS
JUIS YIIPABIIiHHS 1HAMBIAYaJIbHOIO 30HOIO

HAIIOHAJIBHA TIPUMITKA. Ilix yac BHe-
CEHHS Ta HaJaHHSA B YKpaiHl YMHHOCTI IBOMY

crannapty BBeaenuidi CENELEC Ta unnanmii 8 €C
EN 15500:2008

EN ISO 16484-3:2005 ABromaTH30BaHi
CHCTEMH MOHITOPHHIY Ta YIpaBliHHA OYIiBIIEt0
(ACMYVYDB). Yactuna 3. OyHKIii

2

- public authorities, defining calculation
methods which take into account the impact of
BAC and TBM functions on the energy perfor-
mance of buildings as well as software developers
implementing these calculation methods and de-
signers using them;

- designers, checking that the impact of all
BAC and TBM functions are taken into account
when assessing the energy performance of a build-

ing.
2 NORMATIVE REFERENCES

The following referenced documents are
indispensable for the application of this document.
For dated references, only the edition cited applies.
For undated references, the latest edition of the re-
ferenced document (including any amendments)
applies.

2.1 BAC products and system standards

EN 215, Thermostatic radiator valves - Re-
quirements and test methods

EN 12098-1, Controls for heating systems -
Part 1. Outside temperature compensated control
equipment for hot water heating systems

EN 12098-2, Controls for heating systems -
Part 2: Optimum start-stop control equipment for
hot water heating systems

EN 12098-3, Controls for heating systems -
Part 3: Outside temperature compensated control
equipment for electrical heating systems

EN 12098-4, Controls for heating systems -
Part 4: Optimum start-stop control equipment for
electrical systems

EN 12098-5, Controls for heating systems -
Part 5: Start-stop schedulers for heating systems

prEN 15500:2006, Electronic individual
zone control equipment

EN ISO 16484-3:2005, Building automa-
tion and control systems (BACS) - Part 3: Func-
tions



2.2 EHeproegexTuBHicTh OyaiBeb

EN 13363-1:2003 IlIpuctpoi 3axucty Bix
COHIIS, 110 CKOMOIHOBaHI 3 3acKJIeHHsAM. Po3paxy-
HOK TETUIOHAXOJKEHHS BiJ COHSYHOI pajiamii Ta
ociTienHs. Yactuna 1. CrpornieHa MeTouKa

EN 15217:2007 EneproedekTuBHICTh Oy-
niBenb. MeTtoau BU3HAYCHHS SHEPreTHYHHX Xapa-
KTEPUCTUK Ta €HepreTuyHoi cepTudikamii Oymi-
BEJb

EN 15255 TemnoBi xapakTepucTUKH Oyi-
BeJb. PO3paxyHOK TEIIONPHUTOKIB y MPUMIIICHHI.
3aranbHi KpUTEpii Ta NPOLEIYypU TMEPEBIPKH J0C-
TOBIPHOCTI

prEN 15603:2005 EneproedekTuBHICTh
OyniBenb. 3aranbHe €HEproCHOXHBAHHS Ta BH3HA-
YEHHSI CHePTeTUYHHUX PEUTHHTIB

HAIIIOHAJIBHA ITPUMITKA. Ilix yac BHe-
CCHHS Ta HAJaHHI B YKpaiHi YUHHOCTI I[bOMY

cranaapty BBeaeHuit CEN ta yunnwmii B €C EN
15603:2008

EN 1SO 13790:2004 TerutoBi xapakTepuc-
TUKH OyniBenb. Po3paxyHOK eHEeprocrnoXuBaHHS
Ha ONAJICHHS PUMIIICHb

HAIIOHAJIBHA ITPUMITKA. I1ix yac BHe-
CCHHS Ta HaJaHHsS B YKpaiHi YUHHOCTI I[bLOMY

cranaapty BBegeHuit CEN ta yuanamii B €C EN
1SO 13790:2008

2.3 EneproedexTHBHICTH cHCTEM oma-
JICHHSI TA Fapsiuoro BoAONOCTAYAHHS

EN 15316-1:2007 Cucremu Tero3abesme-
yeHHs OyaiBenb. MeTon po3paxyHKy OTpeOu CHc-
TEMH B eHeprii Ta eeKTUBHOCTI cucteMu. YactuHa
1. 3aranpHi BUMOTH

EN 15316-2-1:2007 Cucremu Ttemo3abes-
neyeHHs: OyxaiBenab. MeToa po3paxyHKy TOTpeOu
cHCTeMH B eHeprii Ta epeKTuBHOCTI cucreMu. Yac-
TiHA 2-1. CucTeMu onaieHHs 3 TEIUIOBIIIaYeto

EN 15316-2-3:2007 Cucremu Tero3abes-
neyeH-Hs OyniBenb. MeToa po3paxyHKy HOTpeOu
cHCTeMH B eHeprii Ta epekTuBHOCTI cucremu. Yac-
TrHA 2-3. Teropo3noIisl CHCTEeM OMaIeHHS

prEN 15316-4-1 Cucremu Tero3abesme-
4yeHHs OymiBenb. MeTon po3paxyHKy OTpeOu cuc-
TEMH B eHeprii Ta eeKTUBHOCTI cucteMu. YactuHa
4-1. Cuctemu TerioreHepyBaHHs, 00J1aJHAHHS JIJIs
CMaJIIOBaHHS (KOTJIN)

JICTY B EN 15232:2011
2.2 Energy performance of building
EN 13363-1:2003, Solar protection devices
combined with glazing - Calculation of solar and
light transmittance - Part 1: Simplified method

EN 15217:2007, Energy performance of
buildings -Methods for expressing energy perfor-
mance and for energy certification of buildings

EN 15255, Thermal performance of build-
ings -Sensible room cooling load calculation -
General criteria and validation procedures

prEN 15603:2005, Energy performance of
buildings - Overall energy use and definition of
energy ratings

EN 1SO 13790:2004, Thermal performance
of buildings - Calculation of energy use for space
heating

2.3 Energy performance of heating and
domestic hot water

EN 15316-1:2007, Heating systems in
buildings -Method for calculation of system energy
requirements and system efficiencies - Part 1: Gen-
eral

EN 15316-2-1:2007, Heating systems in
buildings - Method for calculation of system ener-
gy requirements and system efficiencies - Part 2-1:
Space heating emission systems

EN 15316-2-3:2007, Heating systems in
buildings - Method for calculation of system ener-
gy requirements and system efficiencies - Part 2-3:
Space heating distribution systems

prEN 15316-4-1, Heating systems in build-
ings - Method for calculation of system energy re-
quirements and system efficiencies - Part 4-1:
Space heating generation systems, boilers
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HAHIOHAJIBHA ITPUMITKA. [1ix gac BHe-
CeHHJ Ta HaJaHHS B YKpaiHi YNHHOCTI LIbOMY

crangaprty BBenenuit CEN Ta unanamii B €C EN
15316-4-1:2007

prEN 15316-4-2 Cucremu Temno3abesre-
4yeHHs OyaiBens. Metos nmoTpedbu cucTeMu B €HEp-
rii Ta epexTuBHOCTI cucremu. Yactuna 4-2. Cuc-
TEMH TEIUIOTCHEPYBaHHs, TEIUIOBI HACOCH

HALIOHAJIBHA ITPUMITKA. [1ix gac BHe-
CCHHS Ta HaJaHHA B YKpaiHi YUHHOCTI IbOMY

crangapty BBenennit CEN Ta unanamii B €C EN
15316-4-2:2008

EN 15316-4-3 Cuctemu Termno3abe3nedeH-
Hs OymiBesb. MeToa po3paxyHKy MOTpeOu CHCTe-
MU B eHeprii Ta epexTuBHOCTI cucTteMu. YacTuHa
4-3. Cucremu TEIUIOT€HEPYBaHHS, COHAYHI KOJIEK-
TOpH

prEN 15316-3-2 Cucremu Temno3abesrie-
4yeHHsl OyaiBesnb. MeTos po3paxyHKy moTpedu cuc-
TEMH B €Heprii Ta epeKTHBHOCTI cuctemu. YactuHa
3-2. CuctemMu raps4oro BOAOIOCTa4aHHS, BOJO-
PO3M0-IICHHS

HAIIOHAJIBHA ITPUMITKA. I1ig yac BHe-
CEHHs Ta HaJlaHHA B YKpaiHi YUHHOCTI LIbOMY

crauaapty BBegeHuit CEN ta ynanawmii B €C EN
15316-3-2:2007

prEN 15316-3-3 Cucremu Tero3abesme-
yeHHs1 OyaiBenb. MeTon po3paxyHKy moTpeOu cuc-
TEMH B €Heprii Ta epeKTUBHOCTI cucteMu. YactuHa
3-3. Cucremu raps4oro BOJOINOCTAYAHHS, BOJIO-
Har-piBaHHs

HAIIOHAJIBHA ITPUMITKA. I1ix yac BHe-
CEHHS Ta HaJaHHs B YKpaiHi YUHHOCTI [IbOMY

crannapty BBeaeHuit CEN ta ynnnamii B €C EN
15316-3-3:2007

EN 15316-4-4 Cucremu Teruio3zabe3rneueH-
Hs OyniBenb. MeTon po3paxyHKy MOTpPeOHW CHUCTe-
MU B eHeprii Ta edekTuBHOCTI cuctemMu. YactuHa
4-4. CucteMH TEIUIOT€HEPYBAHHS, IHTETPOBaH1 KO-
reHepaliifHi YCTaHOBKU

EN 15316-4-5 Cucremu Teruiozade3rnedeH-
Hs OyniBesnb. MeToJ] po3paxyHKy MOTpedu cucre-
MU B eHeprii Ta epeKTUBHOCTI cucteMu. YacTuHa
4-5. CucremH TeIUIOr€HEPYBaHHsI, XapaKTepPUCTHKA
Ta SIKICTh IEHTPaTI30BaHOIO TEIUIONOCTAYaHHS Ta
BEJIMKHX 32 PO3MIPOM CHUCTEM

4

prEN 15316-4-2, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 4-2:
Space heating generation systems, heat pump sys-
tems

EN 15316-4-3, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 4-3:
Space heating generation systems, thermal solar
systems

prEN 15316-3-2, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 3-2: Do-
mestic hot water systems, distribution

prEN 15316-3-3, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 3-3: Do-
mestic hot water systems, generation

EN 15316-4-4, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 4-4: Heat
generation systems, building-integrated cogenera-
tion systems

EN 15316-4-5, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 4-5:
Space heating generation systems, the performance
and quality of district heating and large volume
systems



EN 15316-4-6 Cucremu teruiozabes3neueH-
Hs OyniBenb. MeTon po3paxyHKy MOTPEeOH CHCTe-
MU B eHeprii Ta edekTuBHOCTI cucteMu. YacTuHa
4-6. CucreMu TeIUIOT€HEPYBaHHS, (DOTOCIEKTPHY-
Hi YCTaHOBKHU

prEN 15316-4-7 Cucrtemu Teruiozabesme-
4yeHHs OyaiBesb. MeToa po3paxyHKy moTpedu cuc-
TeMH B €Heprii Ta e)eKTUBHOCTI cucteMu. YacTtruHa
4-7. CuctemMu TeIUIOT€HEpYBaHHs, YCTAHOBKH ClIla-
JIOBaHHA Olomacu

HAHIIOHAJIBHA ITIPUMITKA. Ilix yac BHe-
CCHHS Ta HaJaHHA B YKpaiHi YUHHOCTI IbOMY
crangapty BBenenniit CEN Ta unnnamii B €C EN

15316-4-7:2008

prEN 15378 Cucremu Tterio3abe3nedeHHs
OyxiBenb. [HCHEKTyBaHHS KOTJIB Ta CHCTEM OIla-
JICHHSA

HAHOIOHAJIBHA ITPUMITKA. I1ix yac BHe-
CCHHS Ta HaJaHHsS B YKpaiHi YUHHOCTI I[bLOMY
cranaapty BBegeHuit CEN ta yunnawmii B €C EN

15378:2007

EN 60675 I1oOyToBi enekTpu4Hi KiMHATHI
oOirpiBaui npsimoi aii. MeToau po3paxyHKy Xapak-
tepuctuk (IEC 60675:1994)

2.4 BenTnasimisi Ta KOHJIMUIOHYBaHHS
NOBiTPA

EN 13779 BeHTwisiss HEXUTIOBUX Oy/Ti-
Belb. BUMOrM O BUKOHAHHS CHCTEM BEHTHIIALIL
Ta KOHAMIIIOHYBaHHS MOBITPS

EN 15239 Bentwmsmis OyniBens. Exepro-
edek-TuBHICTh OyaiBens. HactanoBa 3 iHCHEKTY-
BaHHS CHCTEM BEHTHWIIALL|

EN 15240 Bentunsauis Oynisens. Enepro-
edek-TuBHICTL OyniBenb. HactaHoBa 3 1HCHEKTY-
BaHHS CUCTEM KOHAMLIOHYBaHHS MOBITPS

EN 15241:2007 BenTwrsmis OyniBens. Me-
TOJl PO3PaXyHKy EHEpProBTpaT 4epe3 BEHTUJISLIIO
Ta 1HQUIBTPALII0 Y TPOMAJICHKUX OyIIBIAX

EN 15242:2007 BenTwsuis Oynisens. Me-
TOIW PO3PaxyHKIB BU3HAYEHHS BUTPATU TOBITPS B
OyaiBIsX, BKIIOYAOUH 1HYUIBTpALIiIO

prEN 15243:2005 Bentunsmist OymiBemb.
Po3paxyHok Temmeparyp mNpHUMillleHb, HaBaHTa-
JKEHHs Ta eHeprii as OyaiBellb 3 CUCTEMaMH KOH-
JUITIOHYBaHHS TOBITPS

JICTY B EN 15232:2011

EN 15316-4-6, Heating systems in build-

ings -Method for calculation of system energy re-

guirements and system efficiencies - Part 4-6: Heat
generation systems, photovoltaic systems

prEN 15316-4-7, Heating systems in build-
ings -Method for calculation of system energy re-
quirements and system efficiencies - Part 4-7:
Space heating generation systems, biomass com-
bustion systems

prEN 15378, Heating systems in buildings -
Inspection of boilers and heating systems

EN 60675, Household electric direct-acting
room heaters - Methods for measuring performance
(IEC 60675:1994)

2.4 Ventilation and air conditioning

EN 13779, Ventilation for non-residential
buildings - Performance requirements for ventila-
tion and room-conditioning systems

EN 15239, Ventilation for buildings -
Energy performance of buildings - Guidelines for
inspection of ventilation systems

EN 15240, Ventilation for buildings -
Energy performance of buildings - Guidelines for
inspection of air-conditioning systems

EN 15241:2007, Ventilation for buildings -
Calculation method for energy losses due to venti-
lation and infiltration in commercial buildings

EN 15242:2007, Ventilation for buildings -
Calculation methods for the determination of air
flow rates in buildings including infiltration

prEN 15243:2005, Ventilation for buildings
- Calculation of room temperatures and of load and
energy for buildings with room conditioning sys-
tems
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HAHIOHAJIBHA ITPUMITKA. [1ix gac BHe-
CeHHs Ta HaJlaHHA B YKpaiHi YUHHOCTI IIbOMY

crangaprty BBenenuit CEN Ta unanamii B €C EN
15243:2007

2.5 Eneproe(eKTUBHICTH OCBIT/IEHHS
EN 15193:2007 EneproedekTuBHICTh OY-

niBenb. EHepreTHdHi BUMOTH IO OCBITJICHHS
3 TEPMIHU TA BUBHAYEHHS

Y npoMy CTaHAapTi BHKOPHCTOBYIOTHCS
HACTYIHI TEPMIHU Ta BU3SHAYCHHS.

Ipumirka 1. Tepminu Ta BU3SHAYCHHS, Ha-
BEJICHI B IIbOMY CTaHIAPTI, [0 MICTATHCS B 1HIIHMX
Bignosigaux Mixaapoguaux ISO/IEC ta/abo eBpo-
neicbKUX CTaHaaprax, B 0araTbOX BHUIMAJIKax IO-
BTOPEHI HMXKYE JIJIsl 3pYYHOCTI KOPUCTYBAHHS.

IpumiTka 2. Bepcii B nepekiagax Ha iHIII
MOBH MOXYTh MICTUTH a0€TKOBI MOKa)XYUKU B Ha-
L[IOHAJBHUX JI0JIaTKaX.

3.1  nomarkoBa eHepris

EnextpuuHa eHepris, sika BUKOPUCTOBY€ETh-
Csl CHCTEMaMH OIaJICHHS, OXOJIOJKCHHS Ta/abo
BHYTPILIHBOIO BOJONOCTaYaHHA 1JIsl TpaHCHOpMYy-
BaHHS Ta Iepeladi eHeprii, M0 MOCTAYaeThCs, y
kopucHy eHeprito [CEN/TR 15615]

Mpumirka 1. Brimoyae eHeprito ais BEeH-
TUJIATOPIB, HACOCIB, EIEKTPOHHUX MPUJIAJIIB TOLIO,
ajle He eHepriio, sika TpaHcpopmyeThcsi. Posron-
JIOBaNbHI TANbHUKU HEOOXITHO PpO3IIIANATH, SIK
YaCTUHY CHEPTii CIOKUBAHHS CUCTEMOIO.

Ipumitka 2. YV EN ISO 9488 enepris, mo
BUKOPHUCTOBYETHCS /ISl HACOCIB Ta KJlalaHiB, Ha3U-
Ba€ThCA "Mapa3sUTHOIO eHepriero”.

3.2  aBTOMATH3allisi, MOHITOPMHI Ta
ynpasJiHHs OyaiBiaero (AMYB)

[Toznauenns nst oOnagHAHHS, TPOTPAMHO-
ro 3a0e3meueHHs, 1HKEHEPHUX KOMYHIKaIlld s
aBTOMAaTH3allli, MOHITOPUHTY Ta OITHUMI3allii,
BTPY4YaHHS JIIOAMHU Ta YIPABIIHHSA 3 METOIO J0CS-
THEHHsSI eHeproe(eKTUBHOI, €KOHOMIYHOI Ta 0e3-
neyHoi poOOTH OONagHAHHS 1HXKEHEPHUX CUCTEM
oynismi [EN 1SO 16484-2:2004]

IIpumirka. ToprosenbHi HallMEeHyBaHHS Ta
rajgy3b TPOMHCIOBOCTI TaKOX TIOCHJIAIOTHCS Ha
MOHATTS aBTOMaTHU3alii Oy1iBJIi Ta/abo ympaBiiH-
Hs OyZiBiIeIO

3.3  aBTOMATH30BaHi CHCTEMH MOHi-
TOPHMHIY Ta ynpasJinHs oyaisiaew (ACMYB)

CucreMu, 110 OXOINIIOIOTE BCl BUAXM 00IaI-
HaHHS Ta 1H)KEHEpHI KOMYHIKalii 1 aBTOMaTH4-
HOTO YINpaBliHHA (BKJIIOYAIOYM 3'€THAHHA), MOHI-
TOPHUHTY, ONITUMI3allii JIJIs eKCIUTyaTaIlii, BTpyJaH-

2.5 Energy performance of lighting
EN 15193:2007, Energy performance of
buildings -Energy requirements for lighting

3 TERMS AND DEFINITIONS

For the purposes of this document, the fol-
lowing terms and definitions apply.

Note 1 The terms and definitions listed in
this standard but defined by other relevant ISO/IEC
International Standards and/or European Standards
are repeated below for convenience in most cases.

Note 2 Other language versions may con-
tain an alphabetical index in national annexes.

3.1  auxiliary energy

electrical energy used by heating, cooling
and/or domestic water systems to transform and
transport the delivered energy into the useful ener-
gy [CEN/TR 15615]

Note 1 This includes energy for fans,
pumps, electronics etc., but not the energy that is
transformed. Pilot flames are considered as part of
the energy use by the system.

Note 2 In EN I1SO 9488 the energy used for
pumps and valves is called "parasitic energy".

3.2
(BAC)

Description for products, software, and en-
gineering services for automatic controls, monitor-
ing and optimization, human intervention and
management to achieve energy - efficient, econom-
ical and safe operation of building services equip-
ment [EN 1SO 16484-2:2004]

building automation and controls

Note The trade designation and the industry
branch are also referred to as building automation
and/or building control.

3.3 building automation and control
systems (BACS)

comprising all products and engineering
services for automatic controls (including inter-
locks), monitoring, optimization, for operation,
human intervention and management to achieve



HS JIIOJMHHU Ta YIPaBIiHHSA 3 METOI0 JOCSTHEHHS
eHeproe()eKTUBHOI, EKOHOMIYHOI Ta 0€3MeYHOi Po-
00TH IHKEHEPHUX CUCTEM OYmiBII

[EN ISO 16484-2:2004]

IIpumirka 1. 3acTocyBanHs cinoBa "ymnpas-
niHHg" HEe mepembavae, MO CUCTEMa/TIPUCTPii 00-
MEXYETbCsl JHIIe (QYHKIISIMA YHpaBiIiHHA. MoOX-
JIUBHM € 0OpOOJICHHS TaHUX a0o 1H(popMaIrii.

Ipumirka 2. Skmo cucremMa MOHITOPUHTY
OymiBJli, CUCTEMa yIpaBliHHA OymiBier abo cuc-
TEMa €HePreTHYHOTro YIpaBIiHHA Oy/iBICIO BiAIO-
BimaroTh BUMoram cepii ctanaaptis EN 1SO 16484,
BOHM MOBHMHHI OyTH BHU3HAYEHI SIK aBTOMAaTHU30BaHi
CHUCTEMH MOHITOPUHTY Ta YIpPaBIiHHS OYIiBIICIO
(ACMYVYB)

3.4  ynpasJjinug oyaisiaero (YB)

CyKyIHICTh 1H)KEHEpHUX CHUCTEM Ta II0C-
JyT, TPUYETHUX MO YIPABIIHHS EKCIUTyaTalli€ro
OymiBIi Ta MOHITOPHUHTY 3a OYAiBISIMHU (BKIIFOYAFO-
YH arperary Ta Miclis BCTAaHOBIICHHS 00JIaIHAHHSA).
YupaiiHHS OymiBiIe0 Moke OyTH BHU3HAUYCHE, SK
YacTHHA YIPaBIiHHSI KOMYHAJbHUM TOCIOJApCT-
BoM [EN 1SO 16484-2:2004]

3.5 cucrema ynpapiiHHA
(CYB)

JluB. momaHuii BUIIE TEPMiH: aBTOMAaTH30-
BaHI CHCTEMHU MOHITOPHHTY Ta yNpPaBIiHHS OymiB-
TSIMU

OyaiBJiero

[EN ISO 16484-2:2004]

Ipumitka 1. Cnyx6u o00cIyroByBaHHs
OyziBenb MOJUISIIOTHCS Ha TEXHIYHI, 1HQpacTpyk-
TYpHi Ta (pIHAHCOBI1 CITY>KOHU, YIIPaBIIIHHS €HEPri€ro
€ YaCTHMHOIO TEXHIYHOI'O YIpaBIiHHS OyliBIIEIO.

IIpumitka 2. Cucrema ynpasJiHHsS €HEpTi-
eto Oyaisini € yactuHowo CVYh.

Ipumirka 3. Cucrema ynpaBiiHHs €Hepri-
€10 OyliBJIl CKJIaJaeThes 31 30UpaHHs Ta peecTparii
JaHUX, cucTeM 1HQOpPMYBaHHS, (GOPMYyBaHHS 3BI-
TiB, aHaJi3y BUKOPUCTaHHA eHeprii Tomo. Cucrema
po3po0iieHa sl 3SMEHIICHHS CIIO)KUBAaHHS €HEeprii,
TIOJIIMIIEHHS 11 BUKOPUCTAHHS, 301IbIICHHS HaJliii-
HOCTI Ta mepeadavae 3aCTOCYBaHHS TEXHIYHHUX 1H-
KEHEPHUX CUCTEeM Oy[iBii, a TaKOX JJIs ONTHMa-
JIBHOTO CIIOKMBAHHS €HEprii Ta 3MEHIIeHHs i1 Bap-
TOCTI

3.6  eHepris, 0 MOCTAYAETHCS

3arasibHa €Heprid, 10 MOCTaYa€eThes 10 Oy-
IIBJI 3a MEXaMU CHCTEMH BiJ OCTAaHHLOIO IIOCTa-
YagbHUKA 7S 33J0BOJICHHS IOTpPed CIIOKMBAYiB
(omasieHHsI, OXOJOPKEHHSI, BEHTUJISIIIIS, Tapsde BO-
JIOTIOCTAa4YaHHs, OCBITJIEHHS, KUBJIEHHS MOOYTOBUX
npuiazis Tomo) [CEN/TR 15615]

JICTY B EN 15232:2011
energy -efficient, economical and safe op-
eration of building services.

[EN ISO 16484-2:2004]

Note 1 The use of the word ‘control' does
not imply that the system/device is restricted to
control functions. Processing of data and informa-
tion is possible.

Note 2 When a Building Control System,
Building Management System or Building Energy
Management System is in compliance with the re-
quirements of the EN 1SO 16484 standard series, it
should be designated as a Building Automation and
Control System (BACS)

3.4  building management (BM)

the totality of services involved in the man-
agement operation and monitoring of buildings (in-
cluding plants and installations). Building man-
agement can be assigned as part of Facility Man-
agement [EN 1SO 16484-2:2004]

3.5 building management system (BMS)
cf. building automation and control system

[EN ISO 16484-2:2004]

Note 1 Building services is divided in tech-
nical, infra-structural and financial building servic-
es and energy management is part of technical
building management.

Note 2 Building energy management sys-
tem is part of a BMS.

Note 3 Building energy management sys-
tem comprising data collection, logging, alarming,
reporting, and analysis of energy usage etc. The
System is designed to reduce the energy consump-
tion, improve the utilization, increase the reliabili-
ty, and predict the performance of the technical
building systems, as well as optimize energy usage
and reducing its cost

3.6  delivered energy

total energy, expressed per energy ware,
supplied to the building through the system boun-
dary from the last market agent, to satisfy the uses
taken into account (heating, cooling, ventilation,
domestic hot water, lighting, appliances etc.)
[CEN/TR 15615]
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IIpumirka 1. /{511 akTUBHUX CHCTEM BHUKO-
pPUCTaHHS €HEprii COHI Ta BITPY i COHAYHOTO
BUIIPOMIHIOBAaHHS Ha COHAYHI KOJEKTOpH abo Ki-
HETUYHOI eHeprii BITpy HE € YaCTHHOI €HEpPreTH-
gHOoro 6anancy Oyaisii. Brpatu npu Tpanchopma-
mii UX BITHOBIIOBAHMX C€HEPrOHOCIIB y TEIUIOBY
a00 eJeKTPUYHY €HEPril0 TAKOXK HE BPAXOBYIOTHCH.
Jlumie eHepris, 10 MOCTa4yaeThCs MPUIAaMH Te-
HEpyBaHHA, Ta JJOJAaTKOBA €HEprisi, 10 HeoOXiaHa
JUIsl JIOCTaBKH €HEepTii Bij JpKepena (HampUKIIa,
COHSTYHOTO KOJIEKTOpPA) 10 Oy/iBii, BpaXOBYETHCS B
€HEepreTUYHOMY OaslaHCi Ta BIAMOBIIHO MPH PO3-
paxyHKax eHeprii, 0 MOCTAYaEThCA.

IpumiTtka 2. Enepris, mo mocradaeThbes,
MOKe OyTH OO4YHCIieHa NIl BUSHAYCHUX CIOKHBA-
4iB eHeprii a0o Moxe OyTH BUMipsHA.

3.7  eHeproHociii

PeyoBuna abo edekr, ski MOXYTh OyTH BU-
KOpUCTaHi JJIs BUKOHAHHS MEXaHIYHOI poOOTH,
TEIIOTH ab0 IS XIMIYHHUX peakiid Ta (Hi3UuYHHX
nporiecis [ISO 13600:1997]

IIpumiTtka. EHeproeMHicTh BHAIB TajauBa
XapaKTePU3YEThCS X MaKCUMAaJbHOIO TEIIOTBOP-
HOIO 3IaTHICTIO

3.8  eHeprermuyna mnorpeda AasA oma-
JICHHSA 200 0XO0JIOKEeHHS

Temnora, mo mocradaeTscsi abo BHITyda-
€TbCSI 3 30HU KOHJUIIOHYBaHHS ISl HiATPUMKH
BIJIMOBIAHUX TEMIEPATypHUX PEKHUMIB YIPOJIOBK
MEBHOT'O TIepioy yacy

3.9  eHeprisi, O BHUKOPHUCTOBYETHCH
AJIs ONaJIeHHsl, 0X0JI0/1KeHHsI 200 rapsiuoro Bo-
JAOTOCTAYAHHA

BxigHa eHeprist 10 CUCTEM OMaJeHHS, 0XO-
JIOJDKEHHS ab0 Trapsiyoro BOJONOCTAdYaHHS AJIs 3a-
JIOBOJICHHSI €HEPreTHYHUX MOTPeO OIMaleHHs, 0XO0-
JOJKEeHHST ab0 rapsyoro BOJOMOCTAYaHHS BiAMO-
B1JIHO. € CyMOIO0 €HEepreTUYHuX MoTped Ta Terio-
BUX BTpaT TexHiuHOi cuctemu [prEN 15603]

IIpumirka. VYV 1npomy cTaHzapTi TakKoxX
BPaxOBAaHO €HEProCIOKUBAHHS [T OCBITJICHHS.

3.10 eneproedexTuBHicTH OyaiBIi

OO6uncnena abo BUMipsiHA MTUTOMA E€HEPris,
sKa (paKTHYHO TIOCTAYAETHCS TSI 33JJOBOJICHHS Pi-
3HUX TOTpPEO, 110 MAIOTh BiHOIICHHS JI0 CTaHIAp-
THOTO BUKOPHCTAaHHS OyiBII, 1 BKJIIOYA€E €HEPrito
JUIsL ONaJICHHSI, OXOJIO/IKEHHS, BEHTUIIALT, rapsdo-
ro BojgomocrayanHs Ta ocBitiaeHnHs [CEN/TR
15615]

3.11
JIIHHSA

Edexr ACMYVYD Bia aii nporpam 1 nmapame-
tpiB [EN 1SO 16484-2:2004]

(pyHkuis MOHiTOPHHIY Ta ynpas-

Note 1 For active solar and wind energy
systems the incident solar radiation on solar panels
or the kinetic energy of wind is not part of the
energy balance of the building. The losses resulting
from the transformation of these renewable energy
carriers into heat or electricity are also not taken
into account. Only the energy delivered by the
generation devices and the auxiliary energy needed
to supply the energy from the source (e.g. solar
panel) to the building are taken into account in the
energy balance and hence in the delivered energy.

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

3.7 energy carrier

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

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

3.8  energy need for heating or cooling
heat to be delivered to or extracted from a

conditioned space to maintain the intended temper-
ature conditions during a given period of time

3.9 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 or hot water respectively. It is the sum of
the energy needs and the non-recovered technical
system thermal losses [prEN 15603]

Note The energy use for lighting is also
considered in this European Standard.

3.10 energy performance of a building

calculated or measured amount of weighted
net delivered energy actually used or estimated to
meet different needs associated with a standardised
use of a building, which may include, inter alia,
energy used for heating, cooling, ventilation, do-
mestic hot water and lighting [CEN/TR 15615]

3.11 control function

BACS effect of programs and parameters
[EN 1SO 16484-2:2004]



Hpumirka 1. Jlo pyskuiit ACMVYD BinHo-
CATh (PYHKITT MOHITOPUHTY BXI1JHHUX/BHXIJTHUX Ja-
HUX, 00poOKa MaHWX, ONTHMI3allii, YIpaBIiHHSA, a
Takox ¢GyHKIII oneparopa. BoHn mepepaxoBaHi B
nepeniky BACS FL (mepenik ¢pyHKIiit) ams BiAmo-
BIIHOCTI TexHIYHMM yMoBaM pobotu [EN 1SO
16484-2:2004].

IpumiTka 2. OyHKIIIA 1€ TPOrpaMHa OJIH-
HUII, SIKa TOCTavYa€ TiIJIbKU OJUH €JIEMEHT JaHHX,
SKAA Moke OyTu OaraTo3HayHUM (TOOTO MacuB
abo crpykrypa). QyHKIT MOXKYTh OYyTH 00'€KTOM
nporpamu [IEC 61131-3:2003].

3.12 iHTerpoBaHi aBTOMATH30BaHi CH-
CTeMHU MOHITOPUHIY Ta yNPaBJIiHHS OyaiBJI€eI0

ACMYB, siki 3ampoeKToBaHi 3aTHUMH [0
B3a€EMOJII, a TAKOX MMJAKIIOYEHHS 10 Oyab-SKHX
HE3aJISKHUX TPHJIAIIB/CUCTEM aBTOMATH3AIll Ta
YIPaBIiHHS 32 JOMOMOIOI0 BiIKPUTOI Mepexi Ie-
penaui gaHux abo iHTEpQeEHCiB, M0 BUKOHAHI CTa-
HIAPTHUMH METOJaMH, CIEeliaTbHUMH KOMYHIKa-
IISIMH, TIPU3HAYCHUMHU JIJISL THTETparlii cucTeM

Ilpuknao

Bzaemoniss mpunanis/cucrem AMYB cro-
ponnix BupoOHukiB st OBKII, rapsyoro Bogomo-
CTa4yaHHS, OCBITJICHHS, PO3IOAUICHHS €JIeKTPOSHE-
prii, BUMiprOBaHHS eHeprii, JiTiB Ta eCKaaaTopis,
iHIIOro 00JaTHAHHSA, a TAKOXK IJISI CUCTEM 3B'S3KY,
KOHTPOJIOBAHHS JIOCTYILY, OXOPOHU, O€3MeKH JKUT-
TS TOMIO.

3.13 inTerpoBana gpyHKuUist

Hist mporpam ACMYVYB, Todok moctymy 1o
CIUIBHUX JIAaHMX 1 MapaMeTpiB AJs yIOPSAAKYBaHHS
B3a€EMHOTI'0 3B'SI3KYy MIXK PI3HUMHU CHUCTeMaMu Oyi-
BIIl Ta TEXHOJOTIIMU

3.14 BumipsiHa KaTeropisi eHeprocmo-
JKUBAHHSA

Orinka eHeprocrnoXUBaHHs, sKa 0a3yeThCs
Ha BUMIPIOBaHMX KUIBKOCTSIX €HEprii, 110 mocTaya-
€THCSI T4 EKCIIOPTYETHCS

Ipumirka 1. Bumipsina xateropis - 1e ce-
pelHBO3BAXKEHA CyMa KIIBKOCTI yCIX €HepProHOCIIB,
[0 CHOXXHUBAETHCS OYIBICIO, SKAa BHUMIPIOETHCS
TiyuIbHUKaMu abo iHmUMU 3acobamu. BoHa € mo-
Ka3HUKOM e(eKTUBHOCTI eKcrutyaTamii Oymismi. Ii
0CO0JIMBO JOPEYHO BUKOPUCTOBYBATH JJISI CEPTH-
¢ikamii GpakTHUHOT eHeproeeKTUBHOCTI OYAIBIIL.

Ipumitka 2. TepmiH TakoX BiIOMHH SIK
"ekcrryaraniifHa Kkateropis'.

3.15 TexniuHe ympaBiiHHA OyaiBJiero
(TYB)

[Iporuiecu Ta 06cyroByBaHHS, 110 MOB'A3aHI
3 eKCIUTyaTalll€l0 Ta YyNpaBiIiHHAM OyIiBIsSIMH Ta
TEXHIYHUMHU CHUCTEMaMH OydiBelb 3a JOMOMOTOIO
B3aeMoOIil MI>K HUMHA

JICTY B EN 15232:2011

Note 1 Functions within a BACS are re-

ferred to as control functions, 1/O, processing, op-

timization, management and operator functions.

They are listed in the BACS FL (function list) for a
specification of work [EN 1SO 16484-2:2004].

Note 2 Function is a program unit that de-
livers exactly one data element, which can be a
multiple value (i.e. an array or a structure). Func-
tions can be an operand in a program [IEC 61131-
3:2003].

3.12 integrated building automation
and control systems

BACS designed to be interoperable and
with the ability to be connected to one or more
specified 3rd party building automation and control
devices/systems through open data communication
network or interfaces performed by standardized
methods, special services and permitted responsi-
bilities for system integration

EXAMPLE

Interoperability between 3rd party BAC
devices/ systems for HVAC, domestic hot water,
lighting, electrical power distribution, energy me-
tering, elevators and escalators, other plants, as
well as systems for communications, access con-
trol, security, life safety etc.

3.13 integrated function

BACS effect of programs, shared data
points and parameters for multidiscipline interrela-
tionships between various building services and
technologies

3.14 measured energy rating

energy rating based on measured amounts
of delivered and exported energy

Note 1 The measured rating 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 building. This is
particularly relevant to certification of actual ener-
gy performance.

Note 2 Also known as "operational rating".

3.15
(TMB)

process(es) and services related to opera-
tion and management of buildings and technical
building system through the interrelationships be-
tween the different disciplines and trades

technical building management
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IIpumirka. [lopsanku Ta npouenypu ix Bu-
KOHaHHS OXOIUTIOIOTH BCI CIIY)KOHM TEXHIYHOTO 00-
CIIyTOBYBaHHs OyiBIi, AISIIBHICTD SKHX CHPSMO-
BaHa Ha ONTHUMI3allil0 00CIYrOBYBaHHS Ta CIOXKHU-
BaHHS €Heprii.

Ipuknaou

Onrtumizaniss OyzaiBens 4epe3 B3a€EMO3B'S3-
KM MDK CUCTeMaMM ONAaJIeHHs, BEeHTUJIALI], KOHIU-
I[IOHY-BaHHS, OCBITJICHHS, JICHHOT'O OCBITJICHHS Ta
CHUCTEMaMHM >KUTTe€3a0e3[1eYeHHs, OXOPOHH, EJIEKT-
poIocTa4aHHs, MOHITOPUHTY 1 BUMIPIOBaHHS €Hep-
rii Ta ciyx06amu, BKJIIOYAIOUM 3B'SI30K, TEXHIYHE
00CITyroBYBaHHS Ta YIPaBIiHHS

3.16 iH:keHepHa cucTema OyaiBJIi

Texniune oOmamgHaHHS IS OMAJIIEHHS, 0XO-
JIOJDKEHHS, BEHTWIALI{, raps4yoro BOJOIOCTAYaH-
HS, OCBITJICHHS Ta BHUPOOHHMIITBA €JIEKTPOSHEprii
[CEN/TR 15615]

Mpumirka. [mwxenepHa cucrema OymiBii
CKJIAZIAETHCS 3 PI3HUX ITIJICHCTEM.

3.17 3amanma TemmepaTypa KOHIMIIiO-
HOBAaHOI (OIIAJIOBAHOI) 30HH

BrytpimHs (MiHiManbHa) TEMIEpaTypa, 1o
3aJJaHa CHCTEMOIO YIIPaBJIiHHA B HOPMaJlbHOMY
pexuMi omaneHHs, a0 BHYTPIIIHS (MaKCHMaJIbHA)
TeMIeparypa, 10 3aJaHa CUCTEMOIO YIpaBJIIHHS B
HOpManibHOMY pexumi  oxonomkenHs [CEN/TR
15615]

IIpumirka. CxkopuroBaHe 3Ha4eHHs 3aja-
HOI TeMIepaTypy BUKOPUCTOBYEThCS AJIsl pO3paxy-
HKY eHeproedekTuBHOCTI Oy/iBii. BoHo no3Bossie
BpPaxoBYBaTH BIUIMB TOYHOCTI pOOOTH CHCTEMH
YIPaBIiHHSA HAa €eHeproe()eKTUBHICTD.

4 CKOPOUYEHHS TA ABPEBIATYPHU

Y 1mpoMy cTaHIapTi BHUKOPUCTOBYIOTHCA
HACTYIMHI abpeBiaTypH:

AMYB - aBTomarwuzailis, MOHITOPUHT Ta
yIIpaBJIiHHSA OYIIBISIMH

ACMYBD - aBTOMaTu30BaHa cUCTEMa MOHI-
TOPUHTY Ta YIPABIiHHS OyiBIIMU

OBKII - omayroBaHHs, BEHTHIALISA Ta KOH-
JUIIIOBaHHS TTOBITPS

TVYB - TexniuHe ynpaBiiHHs OyIBIEIO
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Note The disciplines and trades comprise
all technical building services for the purpose of
optimized maintenance and energy consumption.

EXAMPLES

Optimization of buildings through interrela-
tionships ranging from heating, ventilation and air
conditioning (HVAC) to lighting and day lighting
to life safety and security to electric power systems
and energy monitoring and metering; to its servic-
es, including communications and maintenance and
to its management.

3.16 technical building system

technical equipment for heating, cooling,
ventilation, domestic hot water, lighting and elec-
tricity production [CEN/TR 15615]

Note A technical building system is com-
posed of different subsystems.

3.17 set-point temperature of a condi-
tioned zone

internal (minimum) temperature, as fixed
by the control system in normal heating mode, or
internal (maximum) temperature, as fixed by the
control system in normal cooling mode [CEN/TR
15615]

Note The corrected value of a temperature
set point is used for the calculation of energy per-
formance. It enables the impact of the accuracy of
the control system on the energy performance to be
taken into account.

4 ABBREVIATIONS AND
ACRONYMS

For the purposes of this document, the fol-
lowing abbreviations and acronyms apply:
BAC - Building Automation and Control

BACS - Building Automation and Control
System

HVAC - Heating, Ventilation and Air Con-
ditioning

TBM - Technical Building Management



5 BIIVIUB ACMYB I TYB HA
EHEPTOE®EKTUBHICTD BYAIBEJIb

51 3arajabHi H0J10KeHHHA

OOnagHaHHS Ta CHCTEMM aBTOMATH3alIil,
MOHITOPHHTY Ta yrpasiinas oyaiBiasmu (ACMYB)
Ha/1al0Th e(eKTUBHI (QYHKII] yIpaBiIiHHS ONaJIeH-
HSIM, BEHTWISLIEI0, OXOJOKEHHSIM, rapsduM BO-
JIOTIOCTAYaHHSIM, OCBITJICHHSM, >KUBJICHHSM I00Y-
TOBUX IPUCTPOIB TOLIO, IO MPU3BOAUTH A0 Mij-
BUIICHHS (YHKIIOHAJBHOI Ta €HEPreTUYHOI edek-
TUBHOCTI eKkcrutyartarii OyaiBens. KomruiekcHi Ta
iHTerpoBani (yHKIIi eHeprozoepekeHHs Ta BiAIo-
BiJIHI peXKUMH €KCIUTyaTalli MOXyTb OyTH CKOH(I-
rypoBaHi st JaKTHYHOTO BUKOPUCTAHHS Oy/1iBEb
3aJIe)KHO BIJ] peallbHUX MOTped CcHoXKuBaya Jyis
YHUKHEHHSI 3aliBOTO BUKOPUCTAHHS €HEprii Ta BH-
ninendsa COs.

@OyHKIIIT TEXHIYHOTO YIPaBIiHHA OYIiBICO
(TYD) six yactuna ynpasmninus Oynienero (Yb) Ha-
JaroTh 1H(OPMAIIIF0 CTOCOBHO EKCIUTyaTarlii, TeX-
HIYHOTO 00CIYrOBYBaHHS, CIy>KO 00CITyroByBaHHS
Ta YHpaBJIiHHS OYAIBISIMH TIEPEBAXKHO IS 3JiMC-
HEHHsI YNPAaBJIIHHA EHEproCHOXKUBaHHSIM - BUMI-
pIOBaHHS, JOKYMEHTYBAaHHS pe3yJbTaTiB, I0/Aa-
BaHHS aBapifiHUX CIIOBIIIEHb TA BUSBJICHHSA HaJ-
JIMIIKOBOIO BUKOPHUCTAaHHS €HEprii. YTNpaBiIiHHS
€HEeProClOXKUBAHHAM CTOCYEThCS JIOKyMEHTAIlii,
YOpPaBIiHHSA, MOHITOPUHIY, OINTHUMI3allii, BU3HA-
YEeHHs Ta BUKOHAHHS MIATPUMYBAJIBHUX Ta 3aro-
ODLKHUX J1M JUIS MOJNIMIIEHHS! eHeproeeKTHBHOCTI
OymiBenb.

5.2 Knacu edpextuBHocti AMYbB

@DyHKII1, 110 MaIOTh BIUTMB Ha eHeproedek-
TUB-HICTb OyliBeJb, IEpepaxoBani y Tabaumi 1.

Bonu posnonineni Ha Tpu rpynu: QyHKIIT
JUIl aBTOMAaTUYHOTO MOHITOPUHTY Ta YIpPaBIiHHS,
GbyHKIIT 78 CHUCTEM — aBTOMAaTH3allli  JKUT-
71a/aBTOMAaTU30BAaHUX CHCTEM MOHITOPHHTY Ta
yIOpaBIiHHA OYAIBISAMH Ta QYHKLIT U1l TEXHIYHOTO
YIIPaBIIiHHS )KUTJIOM Ta OyIiBISMHU.

Yotupu pizHUX Ki1acu epekTuBHOCTI (A, B,
C, D) ¢byukuiit AMVYDB Bu3HaueHi sl HEKUTIOBUX
Ta KUTJIOBHUX Oy/IBEIIb.

- Knac D BiamoBigae HeeHeproeheKTHB-
HuM ACMYVYB. Taki cuctemu moBHHHI OyTH Mojie-
pHiz0BaH1 y Oyaisii. HoBi OyniBii He TOBUHHI 0y-
JYBaTHCS 3 3aCTOCYBAaHHSIM TaKUX CUCTEM.

- Kmac C BigmoBigae CcTaHIapTHUM
ACMYVYB.
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5 IMPACT OF BACS AND TBM ON
THE ENERGY PERFORMANCE OF
BUILDINGS

51 General

Building Automation and Control (BAC)
equipment and systems provides effective control
functions of heating, ventilating, cooling, hot water
and lighting appliances etc., that lead to increased
operational and energy efficiencies. Complex and
integrated energy saving functions and routines can
be configured on the actual use of a building de-
pending on the real user needs to avoid unneces-
sary energy use and CO; emissions.

Technical Building Management (TBM)
functions as part of Building Management (BM)
provide information about operation, maintenance,
services and management of buildings especially
for energy management - Measurement, recording
trending, and alarming capabilities and diagnosis
of unnecessary energy use. Energy management is
a requirement about documentation, controlling,
monitoring, optimisation, determination and to
support corrective action and preventive action to
improve the energy performance of buildings.

5.2 BAC Efficiency Class

Functions having an impact on the energy
performance of buildings are listed in Table 1.

They are split in three groups: functions for
automatic control, functions for home automation
system/building automation and control system and
functions for technical home and building man-
agement.

Four different BAC efficiency classes (A,
B, C, D) of functions are defined either for non -
residential and residential building.

- Class D corresponds to non energy effi-
cient BACS. Building with such systems shall be
retrofitted. New buildings shall not be built with
such systems.

- Class C corresponds to standard BACS.

11
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- Kmac B BigmoBimae  JOCKOHAIUM
ACMYHE Ta gesxum crierianbauM QyHkiism TYD.

- Kiac A BiamoBiae HalBUIIIN eHeproe-
dhextuBHOCTI ACMVYbB Ta TYD.

[Tepenik GyHKIIN, M0 BiIMOBIAAIOTH KOXK-
HOMY PiBHIO, TI0JIaHO y Ta0muI 1.

3a HanexHocTi 10 knacy C MOBUHHI BHKO-
HYBaTUCs MiHIMaIbHI (YHKIII BIIOBIIHO 10 Ta0-
i 1.

IlpumiTka. Sk JOMOBHEHHs TiApaBilivyHA
CHUCTeMa TIOBHHHA OYTH HaJaro/ykKeHa HaJC)KHUM
YHUHOM.

3a HanexHOCTI A0 Kiacy B, kpim QyHKIii
kiacy C, MOBMHHA BUKOHYBAaTHCS (YHKIIS aBTO-
MaTu3allii OyiBIIi, a TAKOXK JEsKi crenianbHi GpyH-
Kiii 3rigHo 3 tabmunero 1. Kontponepu mpumi-
IIEHL [OBHHHI B3a€MOJIATHA 3 CUCTEMOIO aBTOMa-
TH3aii OyaiBi.

3a HaNEeXXHOCTI /10 Kjacy A TOBUHHI OyTH
peainizoBani pyHkuii kiacy B, GyHKIIis TeXHIYHOTO
ylpaBiHHSA OyiBlIel0, a TaKOX JIesKi creliaibHi
¢bynkuii 3rigno 3 Tabmunero 1. Konrponepu mpu-
MillleHb TOBHHHI 3acTocoByBatucs 10 OBKII, po-
00Ta SAKHX PETryIIOETHCS 3AIEKHO Bif MoTped (Ha-
MPUKJIA, 3a/laHe PEerylboBaHE 3HAYEHHs, L0 3a-
JeKUTh B PO3II3HABaHHS pIBHSA 3allOBHEHHS
MPUMIIIEHHS, SKOCTI MOBITPS TOIIO), BKIOYAIOUN
JIOJJaTKOBl 1HTETPOBaHI (YHKIII YHOPSAKYBaHHS
B3a€MO3B'SI3KIB MK OIAaJE€HHSIM, BEHTUIISAIIELO,
KOH/IUIIIOHYBaHHSAM MOBITPSI Ta 1HIIUMH (YHKIif-
MU 0OCTyroBYBaHHS (HANpHUKJIaA, €JIEKTPOIOCTa-
YaHHs, OCBITJICHHS, 3aTEMHEHHSI BiJ] COHIISI TOIIIO).

Hanexwnictes 10 knacy D Bu3HauaeThbes Bif-
CYTHICTIO MiHIMaIbHUX (yHKI1H Kiacy C.

5.3 ®yuknii AMYbB i TYD, mio BniinBa-
I0Th Ha eHeproedeKTUBHICTH OyaiBeJb

Haii0inpmr nommpeni ¢ynkuii AMVYD i
TVYb, 1o BIINMBaIOTh HA €HEProe(PEeKTUBHICTL OY-
JiBelb, nepepaxoBaHi B Tabmumi 1. @yHkil BiAmo-
B1/1at0Th KiacaM eextuBHOCTI AMYD 3rigHo 3 5.2
3aJIeKHO BiJ] IX BUKOPUCTAHHS B JKUTJIOBHX Ta He-
KUTIIO-BUX OYHIBIISIX.

Tabnuus 1 npu3HadeHa a1 BUKOPUCTAHHS:

d) BIIACHUKaMH Oy/iBelb, apXiTEKTOpaMH
abo 1H)XeHepaMHu JJIsl BIPOBA/KEHHS aBTOMAaTH3a-
1ii, MOHITOPUHTY Ta YIpaBJiHHA OyIiBIAMH
(AMYDB) Ta TexHIYHOro ympaBiiHHS OyAIBIAMH
(TYB) nnst HoBux OyniBelnb, a TAKOXK IS PEKOHCT-
PYKIIIT iCHYIOUUX Oy/i1BEIIb:
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- Class B corresponds to advanced BACS
and some specific TBM functions.

- Class A corresponds to high energy per-
formance BACS and TBM.

Table 1 defines the list of functions corres-
ponding to each level.

To be in class C minimum functions de-
fined in Table 1 shall be implemented.

Note In addition the hydraulic system shall
be properly balanced.

To be in class B Building automation func-
tion plus some specific functions defined in Table
1 shall be implemented in addition to class C.
Room controllers shall be able to communicate
with a building automation system.

To be in class A Technical building man-
agement function plus some specific functions de-
fined in Table 1 shall be implemented in addition
to class B. Room controllers shall be able for de-
mand controlled HVAC (e.g. adaptive set point
based on sensing of occupancy, air quality etc.)
including additional integrated functions for multi-
discipline interrelationships between HVAC and
various building services (e.g. electricity, lighting,
solar shading etc.)

One is in class D if the minimum functions
to be in class C are not implemented.

5.3 BAC and TBM functions having an
impact on the energy performance of buildings

The most common BAC and TBM func-
tions having an impact on the energy performance
of buildings have been summarized in Table 1.
Functions are assigned to the BAC efficiency
classes as defined in clause 5.2 depending on their
use in residential or non-residential buildings.

Table 1 should be applied in the following
way by:

a) building owners, architects or engineers
defining the building automation and controls
(BAC) and technical building management (TBM)
functions to be implemented for a given new build-
ing or for the renovation of an existing building:



1)BOHM MOXYTh MOCTaBUTH MO3HA4Ky X"
HaBOPOTH KOXHOI (DYHKIIII, siIka TOBUHHA BHUKOHY-
BaTUCs. SIK JONOMDKHUI 1HCTPYMEHT BUKOPHUCTO-
BYIOTh 3aTE€MHEHI KBaJIpaTH AJsl BU3HAYCHHS, J0O
skoro 3 kiaciB A, B, C, D nanexuts QyHKIis, Ky
BOHHU BKazanu. Hanpukian, i xinacy B nmo3nauka
"X" moBuHHa OyTH B 3aTEMHEHOMY KBaJpaTi, SIKUA
HaJIeXKUTh Kiacy B;

2) CIIPOIIICHOI0 aJIbTEPHATHBOIO, OCOOJUBO
U1 BCTAHOBJIEHHS TEXHIYHUX YMOB Ha I1OYATKOBIH
CTajil MPOEKTy, € BU3HAYCHHS JIMIIE KIaciB (yHK-
uit A, B, C, D;

b) opranizamisiMu KOMYHAJIBHOTO TOCIIO-
JapcTBa AJIs BIPOBA/DKEHHS MIHIMAJIbHUX BUMOT
no ¢yukuii AMYbB 1 TYB sk miis HoBoOy1oB, Tak i
JUISL PEKOHCTPYKIIII iCHytouuXx OyIiBenb BiAMOBiI-
Ho 1o EN 15217:2005, D.3:

1) BOHM MarOTh MOKIHBICTh BU3HAYUTH Mi-
HIMaJBHUH KIIac, ssKui Oyne peanizoBaHuil. Y pasi
BIJICYTHOCTI BHU3HAQUEHHS TaKUM KJIacOM IOBHUHEH
oytu kiac C;

C) oprasizamissMd KOMYHAaJIbHOTO TOCIIO-
JapcTBa /sl 1HCIEKTYBaHHs TEXHIYHUX CHCTEM, a
TaKOXX JJIsl IHCIIEKTYBaHHS 3 MEPEBIPKU BiIIMOBI/-
HocTi piBHS GyHKIIN AMVYD, sikuii BUKOPUCTOBY-
€THCS:

1) oprani3amii KOMyHaJIbHOTO TOCIOIAPCT-
Ba MOXYThb BHMAaraTd 3acTOCYBaHHS TaOiMIl JUIs
nepeBipku ACMYVYB 3a micuewm;

2) IHCTIEKTOPH MOKYTh TIOCTaBUTH MO3HAY-
Ky "X" HaBOopoTu KoxHOI 3 QyHkuii AMVYD, ska
BIIPOBA/I’)KE€HA Ta BUKOHYETHCS;

3) MOTiM BOHH MOXKYTh BH3HAYMTH OJMH i3
knaciB A, B, C, D nnst QyHkuii, mo BXKe BUKOHY-
10ThCcs. JIs BIAMOBIHOCTI 3alaHOMY KJacy Bci
no3Hayky X" NMOBUHHI BIAMNOBIIaTH 3aTEMHEHUM
KBaJIpaTaM BiAMOBITHOTO KJIacy;

d) oprauizaiisMd KOMYHaJIbHOTO TOCIIO-
JIapCTBa, 1110 BU3HAYAIOTh METO/IU PO3PAaXyHKIB, SKi
BpaxoBytoTh BIUIMB ¢QyHKUIH AMYDB 1 TYD Ha
eHeproepeKTUBHICTh OyliBedb, a TaKOX pPO3p00-
HUKIB MPOTpaMHUX 3a0e3MeUYeHb Ta MPOEKTYBaJb-
HUKIB, Kl T€X BUKOPUCTOBYIOTb I1i METOJIU PO3pa-
XYHKIB:

1) oprani3ailii KOMyHaJIBHOTO TOCIOIAPCT-
Ba MOBUHHI BHMaratu, o0 BpaxOBYBaBCSl BIUIMB
¢ynkuii AMYB i TYD, siki BU3Ha4eHi B EpeiKy;

2) pO3pOOHUKHM MPOrPaMHUX 3a0e3MeUeHb
MOXYTb PO3po0JIATH 1HTepdelcH Uil KOpUCTYBayiB,
10 Jal0Th MOKJIMBICTh BBEJCHHS Mepeniky (QyHKIiN
AMY5b i1 TYD Bianosigno no Tabmumi 1. Bonn ma-
I0Th MOXKJIMBICTh HA/IaBaTH CHPOIICHUN PEKUM BBE-
JICHHS 3aJIeKHO Bi QyHKIH Ki1aciB A, B, C, D;

JACTY b EN 15232:2011

1) They can put an X in front of each of the
functions they want to be implemented. They will
use the shaded boxes as an help tool to de-
termine in which class A, B, C, D the function they
have specified is located. To achieve for example
category B the X shall all be put in a shaded box
for category B;

2) It will be a simplified alternative espe-
cially for specification at an early stage of a project
to specify only the classes of function A, B, C, D;

b) public authorities defining minimum re-
quirements for BAC and TBM functions for new
buildings as well as for renovations as defined in
EN 15217:2005, D.3:

1) They can define the minimum class to be
achieved. Unless differently specified this class is
G,

c) public authorities defining inspection
procedures of technical systems as well as inspec-
tors applying hese procedures to check if the level
of BAC and BM functions implemented is appro-
priate:

1) public authorities can request the use of
the able to inspect the BACS in place;

2) Inspectors can put an X in front of each
of the BAC functions which are implemented;

3) They will then be able to determine the
class A, B, C, D of functions already implemented.
To be in a given class all the X shall correspond to
shaded boxes for this class;

d) public authorities defining calculation
methods which take into account the impact of
BAC and TBM functions on the energy perfor-
mance of buildings as well as software developers
implementing these calculation methods and de-
signers using them:

1) Public authorities can request that the
impact of the BAC and TBM functions defined in
the list is taken into account;

2) Software developers can develop soft-
ware user interfaces enabling to input the list of
BAC and TBM functions which are implemented
according to Table 1. They can provide a simpli-
fied input mode based on the class of functions A,
B, C, D;
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€) MPOCKTYBAJbHHKAMHU ISl TIEPEBIPKU
BpaxyBaHHS MPHU OILIHIOBaHHI eHEePTroe(EeKTUBHOCTI
OyniBni BruuBy Beix GyHkuii AMYb 1 TYb:

1) npoeKTyBaJbHUKU IMMOBHHHI TUIBKUA BH-
3Ha4aTH ab0 OIUH i3 KiaciB ¢yHkiiit (A, B, C, D),
a00 Ha/jaBaTH MOBHUU neperik GpyHKIii y nporpa-
MHOMY 3a0e3IeueHHi, 0 Ja€ MOXJIMBICTh OIIHIO-
BaHHS eHeproe(eKTUBHOCTI OyiBIIi.

Bcei ¢pynkuii AMYD 1 TYD 3rigno 3 Tabnu-
e 1 He 3aCTOCOBYIOTHCSI IO BCIX THITIB CHCTEM
OBKII. Mnsa pizuux kareropiii cucremu OBKII
¢ynkuis AMVYD, mo Mae OCHOBHUI BIUIMB Ha €HE-
pPrOCIIOKUBAaHHS, BU3HAYAETHCA BIAMOBITHO IO
PrEN 15243:2005, tabmus 5.

e) designers checking that the impact of all
BAC and TBM functions is taken into account
when assessing the energy performance of a build-
ing:

1) Designers will only have to input either
the class of functions (A, B, C, D) or the detailed
list of functions in the software enabling to assess
the energy performance of a building.

All BAC and TBM functions defined in
Table 1 are not applicable to all types of HVAC
systems. prEN 15243:2005 indicates in Table 5 for
different categories of HVAC system the BAC
function which have the main impact on energy
consumption.

Ta6auus 1 - [Tepenik GyHKIiid Ta BiANOBIAHICTE KiIacaMm edekTuBHOCTI AMYb

Table 1

- Function list and assignment to BAC efficiency

BusnaueHus xiacis
Definition of classes
JKUTIIOB1 OYIiBII | HEKUTIOBI OyMiBIIi
Residential Non residential
D|c|[B|[A|D[C|[B]J[A

AUTOMATIC CONTROL

ABTOMATHUYHE YIIPABJIIHHSA TA MOHITOPUHT

HEATING CONTROL

YHPABJIIHHA TA MOHITOPUHI OITAJIEHHSA

VYnpaBiaiHHS Ta MOHITOPUHT BUIIICHHS €HEepril
Emission control

al rooms

Cucmema ynpaesninusa ma MOHIMOPUHSY 6CIMAHOBNIEHA HA ONAII08ANbHOM) NPUNAOi abo HA BION0BIO0-
HOMY pigHi npuminjenns. Y eunaoky 1 oona cucmema modrce ynpasnsaimu 0eKiibkomMa NPpUMinjeHHamu
The control system is installed at the emitter or room level, for case 1 one system can control sever-

No automatic control

0 |BiacyTHe aBTOMaTUYHE yNpaBIiHHSA Ta MOHITOPUHT

Central automatic control

1 |LenTtpanizoBaHi aBTOMaTHYHE yIPaBIiHHSA Ta MOHITOPUHT

POHHOTO KOHTPOJICPA

or electronic controller

2 |MicieBe aBTOMaTU4HE YIIPABIiHHSA Ta MOHITOPHHT NPH-
MIIIICHHSI 32 JIOTIOMOTOI0 TEPMOPETYJISATOPIB 200 EIEeKT-

Individual room automatic control by thermostatic valves

KOM MiX KoHTposiepamu Ta ACMVYb

trol-lers and to BACS

3 |MicreBe ympaBiHHS Ta MOHITOPHHT TIPUMIIIICHHS 31 3B'SI3-

Individual room control with communication between con-

trol (by occupancy, air quality, etc.)

4  |lHTerpoBaHe MICIIEBE YIIPABIIHHS Ta MOHITOPUHT MPUMIi-
IIEHHS 3 YpaxyBaHHAM (aKTHYHUX MOTPeO (3riAHO 3 MpH-
CYTHICTIO JIFOJIEH y IPUMIIIEHHI, SKICTIO MTOBITPS TOIIIO)
Integrated individual room control including demand con-
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[Tponosxenns tabmuii 1

BusnauenHs kiaciB

Definition of classes
YKUTIJIOB1 OY/IBII | HEKUTIIOBI OYy/iBII1

Residential Non residential

D|{C|B|A|D|[C|[BJ|A
VYrpaBiiHHS Ta MOHITOPUHT PO3MOJIIJICHHS 32 TEMIIEPATyPOIO TEIUIOHOCIS Y ojaBalbHOMY ab0 3BOPOT-
HOMY TPpYOOTpOBO/I1
Control of distribution network hot water temperature (supply or return)
Ananozciuna gyuxyis modrce 6ymu 3acmoco8ana 00 YNpasiiHHsA ma MOHIMOPUH2Y eIeKMPUYHO20 ONa-
JIeHHs npAMOi il 3 6e3nocepedHbO MpaHchopmayicto eneKmpudHoi enepeii 8 menyiogy
Similar function can be applied to the control of direct electric heating networks
0 |BincyrHe aBTOMAaTUYHE YIPaBIIiHHSA T4 MOHITOPUHT
No automatic control
1 |YnpaBiiHHS Ta MOHITOPHUHT 33 TOTOJHUX YMOB
Outside temperature compensated control
2 |YmpaBniHHS Ta MOHITOPHHT 32 BHYTPIIIHBOIO TEMIIepaTy-
POO MOBITPS IPUMILLEHb
Indoor temperature control
VYnpaBiaiHHS Ta MOHITOPUHT LUPKYISALIHHUX, 3MIIIYBAIBHUX Ta UIUPKY/IALIHHO-3MIIIYBaJIbHUX HACOCIB
Control of distribution pumps
Hacocu, 1m0 ynpaBisitoTbCsi, MOKYTb OYTH BCTAaHOBJICHI Ha PI3HUX PIBHAX CUCTEMHU
The controlled pomps can be installed at different levels in the network
0 |BixcyrtHe ynpaBiiHHS Ta MOHITOPUHT
No control
1 |/[Bono3umiiiHe yIpaBIiHHA Ta MOHITOPUHT
On off control
2 |YnpaBiiHHS Ta MOHITOPWHT IIBHIKOCTI OOEpTaHHS HACOCIB
i3 3a0e3MeYeHHsAM TIOCTIHOrO Mepenay THeKy P
Variablejsgeed pump control with constant Ap
3 |YmpaBniHHS Ta MOHITOPUHI HIBHJIKOCTI 00€pTaHHS HACOCIB
i3 3a6e31eUeHHAM 3MIHHOTO Mepenay THCKy &P
Variable speed pump control with proportional Ap
VYnpaBiiHHS Ta MOHITOPHUHT MEPIOAMYHOCTI 3HIKEHHS BHIIUICHHS €HEPTii CHCTEMOIO Ta/abo po3MoIiIeHHS
TEIJIOHOCIS
Intermittent control of emission arid/or distribution
Ooun Konmpoaep modice Ynpasisamu ma KOHMpoa08amu pizHi NPUMIeHHs/30HU, Wo Maloms 00HA-
KO8I piBHI 3aNn08HEHHSL II0O0bMU
One controller can control different rooms/zone having same occupancy patterns
0 |BixcyrHe aBTOMAaTH4HE yNPaBIIiHHSA Ta MOHITOPUHT
No automatic control
1 |ABTOMaTHuHE MpOrpaMoBaHe YIpPaBJIiHHS Ta MOHITOPHHT 3a
PO3KIIaI0M
Automatic control with fixed time program
2 |ABTOMAaTHYHE MPOTPaMOBAHE YIPABIIIHHS T4 MOHITOPUHT 3a
PO3KIIAZIOM 3 ONTHUMIi3alliel0 MOMEHTIB BKIIIOUEHHS Ta BU-
KITFOUEHHS
Automatic control with optimum start/stop
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[Tponosxenns Tabnuiri 1

BusnauenHs kiacis
Definition of classes
KUTIJIOB1 OY/IBII | HEKUTIIOBI OYy/iBII1
Residential Non residential
D{C|B|A|D|[C|[BJ|A

YrpaBiiHHS Ta MOHITOPHUHT JpKepesia eHeprii

Generator control

0 |3a mocriliHOIO TeMIEepaTyporo

Constant temperature

1 |3a3MiHHOIO TeMIepaTypoOIO 3aJIEKHO BiJl MOTOJHUX YMOB
Variable temperature depending on outdoor temperature

2 |3a 3MIHHOIO TEMIEPATyPOIO 3aJIEKHO BiJl HABAHTAXKCHHS
Variable temperature depending on the load
YnopsakyBaHHs [DKepeln eHeprii

Sequencing of different generators

0 |[IpiopuTeTHICTB, IO OA3YETHCS JIUIIE HA HABAHTAKCHHSIX
Priorities only based on loads

1 |IIpioputeTHicTb, 0 0a3yeThCs HA HABAHTAXKEHHSX Ta T10-
TYKHOCTI JKepelia eHeprii

Priorities based on loads and generator capacities

2  |IIpiopuTeTHICTb, 1110 0a3yeThCsl Ha €PEKTUBHOCTI JKeperia
eHeprii (IepeBipArOTh 3TiAHO 3 IHIINM CTaHIAPTOM)
Priorities based on generator efficiency (check other stan-
dard)

YIPABJIIHHSA TA MOHITOPHUHI' OXOJIO/’KEHHS
COOLING CONTROL

VYnpaBiaiHHS Ta MOHITOPUHT BUIIUICHHS €HEepril

Emission control

Cucmema ynpasninHs ma MOHIMOPUH2Y 8CIAHOBIEHA HA 0XOJI00HCYBATLHOMY NPULAdi abo Ha 8i0No-
gioHoMmy pieHi npumingents, ¥ eunaoxy 1 oOna cucmema modwce 30iticHI0O8amMU YNPAGIIHHI MA MOHI-
MOpUHe 0eKiIbKOX NPUMILYEHb

The control system is installed at the emitter or room level, for case 1 one system can control several
rooms

0 |BiacyTHe aBTOMaTHYHE YIPABIiHHSA Ta MOHITOPUHT

No automatic control

1 |LenTpanizoBaHe aBTOMAaTUYHE YIPaBIIiHHSA Ta MOHITOPUHT
Central automatic control

2  |MicueBe aBTOMaTUYHE YIPABIIiHHS Ta MOHITOPHHT 3 BUKO-
PHUCTaHHSIM TEPMOPETYIATOPIB 00 EIEKTPOHHOTO KOHTPO-
aepa

Individual room automatic control by thermostatic valves or
electronic controller

3 |Micuese ynpapiiHHsS Ta MOHITOPHHT NPUMIIIEHb 31 3B'sI3-
KOM MiX KoHTposniepamu Ta ACMVYb

Individual room control with communication between con-
trollers and to BACS

4  |IarerpoBaHe MiclieBe yIpaBIliHHSA Ta MOHITOPHHT IPUMi-
IEHb 3 YpaxXyBaHHIM (PaKTHIHUX TOTPeO (3riAHO 3 MPUCY-
THICTIO JIIOIeH Y IPUMIIIEHHI, SKICTIO MOBITPS TOILO)
Integrated individual room control including demand con-
trol (by occupancy, air quality, etc.)
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ITponosxenns tabnuii 1

Busnauenns kiacis
Definition of classes
JKUTIIOB1 OYJiBII | HEXKUTIIOBI OyAiBII
Residential Non residential
DI|C|B|A|D|C|BJA

Yp

HOMY TpyOOIpoBOIi
Control of distribution network cold water temperature (supply or return)

aBJIIHHS Ta MOHITOPHHT PO3MOIUICHHS 32 TEMIIEPATYPOIO XOJIOIOHOCIS Y MO1aBaIbHOMY Ta 3BOPOT-

Ananoziuna gyuxyis modrce 6ymu 3acmoco8ana 0 ynpasiinHa ma MOHIMOPUH2y mepedici 3 6e3no-
CepeoHbOr0 MPAHCHOPMAYIEID eleKMPUYHOIL eHepeii 8 eHep2ilo 0XO00NCEHHS
Similar function can be applied to the control of direct electric cooling networks

Control of distribution pumps

0 |BigcyTHe aBTOMaTH4HE YIIPABIiHHS Ta MOHITOPHUHT
No automatic control
1 |YnopaBiiHHA Ta MOHITOPUHT 3a MOTOJHUX YMOB
Outside temperature compensated control
2 |YrpaBiiHHS Ta MOHITOPUHT 332 BHYTPILIHBOIO TEMIIEPATY-
POIO MOBITPS MPUMIIIEHB
Indoor temperature control
YnpaBiaiHHS Ta MOHITOPUHT HUPKYIAMIHHUX, 3MIITYBAIBHUX Ta HUPKYJSIIHHO-3MIITYBaAIbHUX HACOCIB

Hacocu, wo ynpasnsiromsbcs, Modxcyms 6ymu 6CMano81eHi Ha PI3HUX PIGHSX CUCTeMU
The controlled pumps can be installed at different levels in the network

0 |BiacyrHe ynpaBiiHHS Ta MOHITOPUHT
No control
1 [/IBomo3uuiiiHe ynpaBiIiHHSA Ta MOHITOPUHT
On off control
2 |YnpaBiiHHSA Ta MOHITOPHHI IIBUAKOCTI 0OEPTaHHS HACOCIB
i3 3a6e3MeueHHsAM HOCTIHOrO nepenaay THCKy P
Variable speed pump control with constant AR
3 |YnpaBiiHHS Ta MOHITOPWHT MIBHIKOCTI OOEpTaHHS HACOCIB
i3 3a0e3MeYeHHsAM 3MIHHOTO TIepenay TUCKY P
Variable speed pump control with proportional Ap:
YrpaBitiHHS Ta MOHITOPHHT MEPiOUNIHOCTI BUIUICHHS €HEprii Ta/abo po3ImoaiICHHS XOJIOA0HOCIS

Intermittent control of emission and/or distribution

O0un KoHmponep Modice Ynpasusimu PisHUMU RPUMILYEHHAMU/30HAMU, WO MAIOMb 0OHAKOBUIL PIGEHb
3aN06HEHHA TI00bMU
One controller can control different rooms/zone having same occupancy patterns

0 |BigcyrHe aBTOMaTH4HE YIPABIiHHS T4 MOHITOPHHT
No automatic control

1 |ABTOMaTHuYHE MPOTPAMOBAHE YIPABIiHHS Ta MOHITOPUHT 32
PO3KIIaIOM
Automatic control with fixed time program

2 |ABTOMaTHYHE IPOrpaMOBaHE YIIPABIIIHHS Ta MOHITOPHHT 3

OHTI/IMi3aI_Ii€IO MOMEHTIB BKJIIOUCHHS T4 BUKIIOUCHHS

Automatic control with optimum start/stop

B3aeM03B's130K MK yIpaBIiHHAM Ta MOHITOPUHTOM BUIIJICHHS €HEpTii Ta/ab0 pOo3MOIiIeHHs €Heprii AJis
CUCTEM ONAJIICHHS Ta OXOJOKEHHS
Interlock between heating and cooling control of emission and/or distribution

0 |BiacyTHiit B32a€MO3B'A30K
No interlock
1 |YacTtkoBuii B3aeM03B's130K (3anexHo Bij cucremu OBKIT)

Partial interlock (dependant of the HVAC system)
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Busnauenus xiacis
Definition of classes

KUTIIOB1 OyAiBII
Residential

HEXUTIIOB1 OyaiBII
Non residential

DIC|BJ|A

2 |IloBHUI B3a€EMO3B'SI30K
Total interlock
YrpaBiiHHS Ta MOHITOPHUHT JpKepesia eHeprii

Generator control

DIC|BJ|A

0 |3a moctiitHOIO TEMIIEpPaTypoOIO
Constant temperature
1 |3a3MiHHOIO TeMIIepaTypoIO 3aJIe)KHO BiJ] OTOJIHUX YMOB
Variable temperature depending on outdoor temperature
2 |3a 3MIHHOIO TEMIIEPaTYPOIO 3AJICKHO BiJl HABAHTAXKCHHS
Variable temperature depending on the load
YnopsakyBaHHs pi3HUX JKEpen eHepril

Sequencing of different generators

[IpiopureTHICTH, M0 Oa3yETHCS JHIIE HA HABAHTAKECHHAX
Priorities only based on loads

[IpiopureTHicTh, M0 Oa3y€ThCS HA HABAHTAXKEHHSX Ta I10-
TYXKHOCTI JiKepela eHeprii
Priorities based on loads and generator capacities

[IpiopureTHicTh, M0 6a3yeThcs HA €PEKTUBHOCTI Kepena
eHeprii (mepeBipsAI0Th 3TAHO 3 IHIIUM CTaHIAPTOM)
Priorities based on generator efficiency (check other stan-

dards

YIPABJITHHS TA MOHITOPUHT BEHTWJISIIIII TA KOHINIIOHYBAHHS IIOBITPS
VENTILATION AND AIR CONDITIONING CONTROL

VYnpaBiiHHS Ta MOHITOPHHT MOBITPSHOTO TIOTOKY B TIPUMIIIIEHH]
Air flow control at the room level

pebu

Demand control

0 |BinmcyTHe ympaBimiHHS Ta MOHITOPUHT
No control
1 |PyuHe ynmpaBiiHHS Ta MOHITOPUHT
Manual control
2 |YnpaBiiHHA Ta MOHITOPUHT 32 IepioJlaMH yacy
Time control
3 |YnpaBiiHHS Ta MOHITOPHHT 3a IPUCYTHOCTI JIIOJIeH Y Npu-
MiIeHH]
Presence control
4 |YrpaBiiHHS Ta MOHITOPUHT 3 YpaXxyBaHHIM (PaKTUYHOT MOT-

VYnpaBiaiHHS Ta MOHITOPUHT BUTPATH MOBITPS MPU MO0 MiArOTOBIII
Air flow control at the air handler level

0 |[BingcyTHe ynpaBIliHHS Ta MOHITOPHHT
No control

1 |/IBomo3wiliitHe yrpaBiHHS Ta MOHITOPHHT 3a IMEP1OJOM Ya-
cy

On off time control
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Busnauenus xiacis
Definition of classes

KUTIIOB1 OyAiBII
Residential

HEXUTIIOB1 OyaiBII
Non residential

ABTOMaTHYHE YIPaBIiHHS Ta MOHITOPUHT BUTPATU MOBITPS
abo THCKy 3/0€3 BiTHOBICHHS TUCKY

Automatic flow or pressure control with or without pressure
reset

DIC|BJ|A

VYrpaBiiHHS Ta MOHITOPUHT 3aXUCTY TEIIOOOMIHHHKA BiJ IEPEOX OO KEHHS
Heat exchanger defrost control

DIC|BJ|A

0 |[BigcyTHe ympaBiliHHS Ta MOHITOPUHT 3aXUCTY BiJl IIEpPEOX0-
JOKEHHS
Without defrost control

1 |HasBHe ynpaBiiHHS Ta MOHITOPUHT 3aXUCTY BiJ IEPEOX0I0-

JOKECHHSA
With defrost control

YnpaBiaiHHS Ta MOHITOPUHT 3aXHCTY TEIUIOOOMIHHUKA BiJ| IepEeTpiBaHHs
Heat exchanger overheating control

0 |BimcyrHe ympaBiiHHS Ta MOHITOPHHT 3aXHCTYy BijJ meperpi-
BaHHS
Without overheating control

1 |HasBHe ynpaBiiHHS Ta MOHITOPUHT 3aXUCTY BiJ| Ieperpi-

BaHHs
With overheating control

HAM

Free mechanical cooling

BukopucTaHHs MOBITPS 3 HU3BKOIO TEMIIEPATYPOIO Y CHCTEMaX OXOJIO/HKEHHS 3 MEXaHIYHIM CIIOHYKaH-

0

BincyTHe yrpaBimiHHS ra MOHITOPUHT
No control

BukopucTaHHs 30BHIIIHBOTO MOBITPS 3 HU3BKOKO TEMIIepa-
TYpOIO B HIYHUH Mepiof yacy
Night cooling

BI/IKOpI/ICTaHH}I 30BHIIIHLEOTO HOBiTp}I 3 HU3BKOIO TCMIICPa-
TYpOIO
Free cooling

3

H, x - cnpssMoBane yripaBiliHHS Ta MOHITOPHHT
H, x - directed control

YnpaBiiHHS Ta MOHITOPHUHT TEMIIEpaTypy MPUIUIMBHOTO MOBITPS
Supply Temperature control

0 |BixcyrtHe ynpaBiiHHS Ta MOHITOPUHT
No control
1 |3 mocTiifHMM 3HaYeHHSAM 337aHOI TeMIepaTypu
Constant set point
2 |31 3MiHHMM 3HAY€HHSM 33JaHO1 TEMIIEpaTypH Ta 3aJIeKHO
B1JI TIOTOJTHUX YMOB
Variable set point with outdoor temperature compensation
3 |31 3MiHHUM 3HaYEHHSM 33J]aHOi TEMIIEPATYPH Ta 3AJICIKHO

BiI[ HaBaHTaXCHHS
Variable set point with load dependant compensation
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Busnauenus xiacis
Definition of classes

KUTIJIOB1 OY/IBII | HEKUTIIOBI OYy/iBII1
Residential Non residential

D{C|B|A|D|[C|[BJ|A

VYrpaBiiHHS Ta MOHITOPUHT BOJIOTOCTI1
Humidity control

0 |[BincyTtHe ympaBiiHHS Ta MOHITOPUHT
No control
1 |OOGmexeHHs BOJOrOCTI MPUILTUBHOTO MOBITPS
Supply air humidity limitation
2 |YrpapiaiHHS Ta MOHITOPHHT BOJIOTOCTI IPUILTMBHOTO TOBIT-
ps
Supply air humidity control
O | YmpaniHHS Ta MOHITOPUHT BOJIOTOCTI MOBITPS B IPUMi-

HICHHI 200 MOBITPSI, 0 BUIAIISIETHCS
Room or exhaust air humidity control

YIPABJIIHHA TA MOHITOPUHI' OCBITJIEHHA
LIGHTING CONTROL

VYnpaBiaiHHS Ta MOHITOPUHT 33 IPUCYTHOCTI JIFOJEH y MPUMIIICHH]
Occupancy control

0

Pyune BMUKaHHS/BUMUKaHHS
Manual on/off switch

Py‘IHC BMHUKAHHSA/BUMUKAHHS 3 aBTOMAaTHYHUM MONEPEIKY-
BaJIbHUM OJIMMAaHHSIM

Manual on/off switch + additional sweeping extinction sig-
nal

ABTOMaTHYHE BUSBJIEHHS NPUCYTHOCTI JIFOJIEH Ta aBTOMa-
TUYHE BMUKAHHS/PETYIHOBAHE OCBITICHHS
Automatic detection Auto On/Dimmed

ABTOMAaTHYHE BHUSBJICHHS MPUCYTHOCTI JIFOJICH Ta aBTOMa-
TUYHE BMUKAHHS/aBTOMATHYHE BUMUKAHHS
Automatic detection Auto On/Auto Oft

ABTOMaTI/Iqu BUABIICHHA HpI/ICYTHOCTi J'IIOI[GI\/'I Ta pque
BMHKAHHS/ThbMSHE OCBITJICHHS
Automatic detection Manual On/Dimmed

ABTOMAaTHYHE BHUSBIICHHS MPUCYTHOCTI JTIO/IEH Ta py4HE
BMUKaHHs/aBTOMaTUYHE BUMUKAHHS
Automatic detection Manual On/Auto Off

VYrpaBiiHHS Ta MOHITOPUHT 30BHIIIHHOTO JIGHHOTO OCBITIICHHS

Daylight control
0 |Pyune
Manual
1 |ABTomMaruyne
Automatic
YIIPABJIIHHSI TA MOHITOPHUHTI KAJIHO31
BLIND CONTROL
0 |Pyuna ekcruryarartis

Manual operation

Mortopu3oBaHa eKCIuTyaTallisi 3 py4HUM YIPaBIiHHAM
Motorized operation with manual control
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Busnauenus xiacis
Definition of classes

KUTIIOB1 OyAiBII
Residential

HEXUTIIOB1 OyaiBII
Non residential

2 |Motopu3oBaHa eKcInTyaTailis 3 aBTOMaTHYHUM YIIPaBITiH-
HsIM
Motorized operation with automatic control

DIC|BJ|A

DIC|BJ|A

3 |KomOGiHoBaHe ynpaBiiHHS Ta MOHITOPHHT OCBITJICH-
Hs1/>xamo31/OBKII (mogano Buie)

Combined light/blind/HVAC control (also mentioned
above)

CHUCTEMA ABTOMATHM3AIIIL )KUTJIA
HOWIE AUTOMATION SYSTEM

BUILDING AUTOMATION AND CONTROL SYSTEM

ABTOMATHU30BAHA CUCTEMA MOHITOPUHI'Y TA YIIPABJIIHHA BY AIBJIEIO

0 |Bimcyrns aBromatu3arniis xwutia Bincytas ACMYB No
home automation
No building automation and control system

1 |LenrpamizoBane npuctocyBanass ACMVYb no norpeb kopu-
CTYBa‘IiB, HaIllIpUuKJag, po3xkjiangy p060TI/I, 3aJaHuX 3HAYCHb
TOIIO

Centralized adapting of the home & building automation
and control system to users needs: e.g. time schedule, set
points

2 |LentpanizoBana ontumizanis ACMYb, nanpukian, Ha-
CTPOIOBAHHSA KOHTpOJ'IepiB, 3alaHUuX 3HAYCHb TOIIO
Centralized optimizing of the home and building automation
and control system: e.g tuning controllers, set points

TEXHIYHE YITPABJIIHHSA )KUTJIOM TA BYAIBJIEIO
TECHNICAL HOWIE AND BUILDING MANAGEMENT

BusiBiieHHS HECITPaBHOCTEH CHCTEM KUTJIA Ta Oy IiBIII 1 3a0€3MeUSHHSI I ITPUMKH JIJIS 1X J1arHOCTHKHU
Detecting faults of home and building systems and providing support to the diagnosis of these faults

0 |Bincyrne
No

1 |HasaBue
Yes

3BiTHa iH(pOpMallis CTOCOBHO €HEProCIOKUBAHHS, BHYTPIIIHIX YMOB Ta MOKJIMBOCTI YIOCKOHAJIEHHS
Reporting information regarding energy consumption, indoor conditions and possibilities for improvement

0 |BincyrHs
No

1 |HasBHa
Yes
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5.4 Ilepeaik ¢pynkuiiit AMYb

[Tepenix ¢pynkmiit AMYbB nonano y Tabim-
i 2 Ilg Tabnuis BU3HAYa€e MiHIMaJIbHI BUMOTH JI0
¢bynkuaiit AMYb ta TYD Bianosigno ao kimacy C
edextuBHOCTI AMYDB 3rinHo 3 Tabnumero 1.

Skio iHIIOTO HE BKa3aHO, IIeH Mepeik He-
00X1JTHO BUKOPUCTOBYBATH JIJIS:

- BCTaHOBJICHHA MIHIMAJIbHUX (DYHKIIIH
JUTSL IPOGKTY, 1[0 TIOBUHHI BUKOHYBATHCS,

- Bu3HauyeHHA (yHk1il AMYD, ski motpi-
OHO BpaxOBYBaTH TIPU PO3pPaXyHKaxX EHEProcro-
KuBaHHs OyniBii, konmu ¢yHkuii AMYbB neranbHO
HE BU3HAYEHI;

- PpO3paxyHKy BUKOPUCTAHHS €HEprii Mpu
po3risiAl BUNaAKy Ha etami 1 meroxy BpaxyBaHHS
koedirienta edpexkruBHocTi AMYD (nuB. mepmmii
NPSMOKYTHUK Ha PUCYHKY 2, po3ii 8),

SKmio iHIMOro HE BW3HAYEHO OpTaHi3arlis-
MU KOMYHAaJIBHOTO TOCIIOJIAPCTBA, TO MIHIMAJIbHHIMA
piBeHb (QYHKIIIH, [0 MAIOTh BUKOHYBATHUCS, TIOBH-
HEH BIINOBiAATH (PYHKLISAM 3TiAHO 3 Tabiuuero 2.
Opranizanii KOMyHaJILHOTO TOCHOJApCTBa MpH Oa-
JKaHHI 3MIHUTH Tepellik abo MiHIMallbHI BHUMOTH
MTOBUHHI BIAMOBITHO aJaNITyBaTH ITI0 TAOJIHIIIO.

Ta6auus 2 - [lepenik ynkuit AMYb
Table 2 - Reference list of BAC functions

5.4 Reference list of BAC functions

A reference list of BAC functions is de-
fined in Table 2. That table defines the minimum
requirements of BAC and TBM functions accord-
ing to BAC efficiency class C of Table 1,

Unless differently specified this list shall be
used for the following:

- to specify the minimum functions to be
implemented for a project;

- to define the BAC function to take into
account for the calculation of energy consumption
of a building when the BAC functions are not
defined in detail.

- to calculate the energy use for the refer-
ence case in step 1 of the BAC efficiency factor
method (first box in Figure 2 in chapter 8).

Unless differently specified by public au-
thorities the minimum level of functions to be im-
plemented corresponds to the functions defined in
Table 2. Public authorities wishing to modify the
reference list or minimum requirements respective-
ly shall adapt, this table.

bynismi
JKutiosi Hexurnosi
Residential [Non residential

AUTOMATIC CONTROL

ABTOMATHYHE YIIPABJIHHA TA MOHITOPUHTI

HEATING CONTROL

YIIPABJIIHHA TA MOHITOPUHI" OITAJIEHHSA

YupapiiHHA Ta MOHITOPUHT BUAiJTEHHS eHepril
Emission control

Cucmema ynpasninua Ma MOHIMOPUHSY BCMAHOBIEHA HA ONATIOBAILHOMY NPUiadi abo Ha 8i0N06i0-
HoMY pieHi npumiwyents. Y eunaoky 1 oona cucmema modice ynpagnamu 0exinbKoma npumMilyeHHAMU
The control system is installed at the emitter or room level, for case 1 one system can control sev-
eral rooms

2  |MicueBe aBTOMaTH4HE YIPABIiHH Ta MOHITOPUHT MPUMIILIEHHS 3

BUKOPUCTAHHSM TEPMOPETYIIATOPIB 00 eeKTPOHHOI0 KOHTpOoJIepa

Individual room automatic control by thermostatic valves or elec-

tronic controller

VYnpaBiaiHHS Ta MOHITOPUHT PO3MOAIJICHHS 32 TEMIIEPATYPOIO TEIMIOHOCIS Y M01aBaIbHOMY a0 3BOPOT-
HOMY TpyOOIpoBoOi

Control of distribution network water temperature (supply or return)

Ananoziuna QyHxyis modice 6ymu 3acmoco8ana 00 YNPAaeIiHHa Mma MOHIMOPUH2Y NPAMOL Mepedici
eIeKMPUIHO20 ONaieHHs 3 0e3N0CcepeoHbOo0 MPAHCHOPMAYIEIO eNeKMPUYHOI enepeii 6 menyiogy
Similar function can be applied to the control of direct electric heating networks

1  |YnpaBiiHHA Ta MOHITOPUHT 32 IOTOJHUX YMOB

Outside temperature compensated control
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bynismni

Kutnosi Hexwutnosi
Residential |Non residential
VYrpaBiiHHS Ta MOHITOPUHT HUPKYJIALIMHUX, 3MIITYBaJIbHUX Ta HUPKYISILIHHO-3MIIIYBAILHUX HACOCIB
Control of distribution pumps
Hacocu, wo ynpaenaiomscs, moxcyms 0ymu 6CmMano6ieHi Ha PI3HUX PIBHAX CUCEMU
The controlled pumps can be installed at different levels in the network
1  |/[Bomo3wuiiiiiHe ynpaBiaiHHS Ta MOHITOPUHT
On off control
2  |YmpaBiiHHS Ta MOHITOPUHT IIBUIKOCTI 0OepTaHHS HACOCIB 13 3a-
Oe3MeYeHHSM TTOCTIHOTO Meperaay THCKY P
Variable speed pump control with constant Ap
YrpaBiiHHS Ta MOHITOPUHT TIEPIOIUYHOCTI 3HWYKEHHS BUIUICHHS €HEPrii CUCTEMOIO Ta/abo po3Ioi-
JICHHSI TETIJIOHOCIS

Intermittent control of emission and/or distribution
O0oun KoHmponep modice ynpasisimu ma KOHmpoa08amu pizHi NPUMILEHHS/30HU, WO MAmb 00-
HAKO8I Pi6HI 3aN08HEeHHS II00bMU
One controller can control different rooms/zone having same occupancy patterns
1 |ABTOMaTH4HE MPOrpaMOBaHE YIPABIIHHS T4 MOHITOPUHT 32 PO3K-
Ja/I0M Hacy
Automatic control with fixed time program
2  |ABTOMaTHYHE YNPaBIIHHS Ta MOHITOPHUHI 3 ONTHUMI3ALIE0 MOMEH-
TiB BKJIFOUCHHA TAa BUKJIIFOUYCHHA
Automatic control with optimum start/stop
VYnpaBiiHHs Ta MOHITOPUHT JDKepesia eHeprii
Generator control

1 3a 3MIHHOIO TEMITePaTypPOIO 3aJISKHO BiJ] IIOTOJHIX YMOB
Variable temperature depending on outdoor temperature
YropsakyBaHHS Pi3HUX JPKEpe eHeprii
Sequencing of different generators
0 |IIpiopuTeTHicTh, 0 6Aa3yeThCA JIMIIE HA HABAHTAXKEHHSX
Priorities only based on loads
YIPABJIIHHSA TA MOHITOPHUHI' OXOJIO/)KEHHS
COOLING CONTROL
VYnpaBiaiHHS Ta MOHITOPUHT BUIIICHHS €HEpril

Emission control

Cucmema ynpasninua ma MOHIMOPUHEY 6CIMAHOBIIEHA HA 0XO0N00HCYBATbHOMY NPULadi abo Ha 8i0-
nogioHoMY pieni npumiwgenus. Y eunaoky 1 oOna cucmema modrice 30ilCHI08aMU YNPAGIIHHA Ma
MOHIMOPUHE OEeKLIbKOX NPUMILYEHD

The control system is installed at the emitter or room level, for case 1 one system can control several rooms
2 |MicreBe aBTOMAaTHYHE YIIPABIIIHHS Ta MOHITOPHHT 3 BUKOPHCTAH-
HSIM TEPMOPETYISATOPIB 200 IEKTPOHHOTO KOHTpOJIepa

Individual room automatic control by thermostatic valves or elec-
tronic controller
VYrpaBiiHHS Ta MOHITOPUHT TEMIIEPaTypH XOJIOI0HOCIS Y MOAaBAIbHOMY 200 3BOPOTHOMY TPYyOOIpPOBO-
Jax
Control of distribution network water temperature (supply or return)
Ananoeiuna gpyHkyis moosice Oymu 3acmocosana 0Jis YAPAGiHHsL Ma MOHIMOPUHEY NPIMOL MEPeNC] enleKm-
| PUUHO20 0XONI00JHCEHHSL 3 0e310CEPEOHbOI0 MPAHCHOPMAYIEIO eIeKMPUUHOL eHepeii 8 eHEP2II0 OXONOONCEHHS
Similar function can he applied to the control of direct electric cooling networks
1 |VYnpaBiiHHA Ta MOHITOPUHT 32 IOTOJHUX YMOB
Outside temperature compensated control
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bynismi

Kutnosi Hexwurnosi
Residential |Non residential
VYrpaiiHHS Ta MOHITOPUHT 3MIITYBaJbHUX Ta HUPKYISIIHHO-3MIITIYBAILHUX HACOCIB
Control of distribution pumps
Hacocu, wo ynpasnsaiomuscs, Modcyms 0ymu 6Cmano8ieHi Ha Pi3HUX PIGHUX cucmeMu
The controlled pumps can be installed at different levels in the network
1 |/IBomo3wiiiiiHe yrpaBaiHHS Ta MOHITOPUHT
On off control
2 |YmpaBiiHHS Ta MOHITOPHUHT IIBHKOCTI OO€pTaHHS HACOCIB 13 3a0€3-
MCYCHHSIM TTOCTIHOTO MEPETaay THCKY MP.
Variable speed pump control with constant Ap-
YrpaBiiHHS Ta MOHITOPUHT MIEPIOAUYHOCTI BUIUICHHS €HEPrii Ta/abo po3MoAiIEHHS XOJIOA0HOCIS
Intermittent control of emission and/or distribution

OouH KoHmpoJep Modice YNPAGIAMU PISHUMU NPUMILYEHHAMU/30HAMU, WO MAOMb 0OHAKOBULL DiGeHb
3ano6HeHH s 1I00bMU
One controller can control different rooms/zone having same occupancy patterns
1 |ABTOMaTHYHE MpOrpaMoOBaHe YIPABIiHHSI Ta MOHITOPHHT 32 PO3KJIa-
JIOM
Automatic control with fixed time program
2 |ABTOMaTHYHE MPOrpaMOBaHE YIPABIiHHS Ta MOHITOPHHT 3 ONTHMI-
3aui€10 MOMeHTiB BKJIIFOUYCHHS Ta BUKJIIFOUCHHS
Automatic control with optimum start/stop
B3aeM03B'130K MK yIpaBIiHHSAM Ta MOHITOPUHTOM BUJIUIEHHS €HEPrii Ta/ab0 pOo3MOiJICHHs €Heprii s
CHCTEM ONAJIEHHS Ta OXOJIOPKEHHS
Interlock between heating and cooling control of emission and/or distribution
1 |YacrtkoBuii B3aeM03B's130K (3anexHo Bia cuctemu OBKII)
Partial interlock (dependant of the HVAC system)
VYnpasiiHHS Ta MOHITOPUHT JDKEpesa eHepril
Generator control

3a 3MIHHOIO TEMITEPATyPOIO 3aJISKHO BiJ] IIOTOJHIX YMOB

1 . .
Variable temperature depending on outdoor temperature
YropsiakyBaHHS Pi3HUX JPKEPEIT eHeprii
Sequencing of different generators
0 |IIpiopuTeTHiCTh, MO 0a3yETHCS JTUIIC HA HABAHTAXKCHHSIX
Priorities only based on toads
ABTOMATUYHE YIIPABJIIHHA TA MOHITOPUHT
AUTOMATIC CONTROL
YIIPABJITHHS TA MOHITOPUHI BEHTWJISIIII TA KOHIUIIIOHYBAHHS MOBITPS
VENTILATION AND AIR CONDITIONING CONTROL
VYnpaBiaiHHS Ta MOHITOPUHT MOBITPSHOTO MOTOKY B MPUMIILIEHH1
Air flow control at the room level
2 |YnopaBiiHHSA Ta MOHITOPUHT 32 IIepioJlaMH yacy
Time control
VYrpaBiiHHS Ta MOHITOPUHT BUTpaTa MOBITPS TPU WOTO MIATOTOBII
Air flow control at the air handler level
0 |[BincyTHe ympaBiIiHHS Ta MOHITOPHHT
No control
1 (/IBomo3wuIliiiHe yrnpaBIiHHS Ta MOHITOPHHT 3a MEP10JIOM Yacy
On off time control
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bynisni
JKwutiosi Hexurnosi
Residential |Non residential
VYrpaBiiHHS Ta MOHITOPUHT 3aXHUCTY TEIJIOOOMIHHHKA BiJ] IEPEOX OO KEHHS
Heat exchanger defrost control

1 |HasBHe ynpaBiiHHS Ta MOHITOPUHT 3aXUCTY BiJ] IEPEOXOIOIKEHHS
With defrost control

VYrpaiiHHS Ta MOHITOPUHT 3aXUCTY TEIUIOOOMIHHMKA BiJ ITeperpiBaHHs
Heat exchanger overheating control

1 |HasBHe ynpaBiiHHS T'a MOHITOPUHT 3aXUCTY BiJ] IeperpiBaHHs
With overheating control

BukopucTaHHs OBITPS 3 HU3HKOK TEMIIEPATYPOIO Y CHCTEMaX OXOJIO/DKEHHS 3 MEXaHIYHIM CIIOHYKaH-
HsIM

Free mechanical cooling

1 |BukopucTaHHs 30BHIIIHBOIO HOBITPS 3 HU3bKOIO TEMIIEPATYPOIO B

HIYHUH Tepio] yacy

Night cooling

YnpaiiHHS Ta MOHITOPUHT TEMIIEpaTypy MPUIUIMBHOTO MOBITPS

Supply Temperature control

1 |3 mocTiiiHMM 3HAYEHHSM 33/1aHOT TeMIIepaTypu
Constant set point

VYnpaBiaiHHS Ta MOHITOPHUHT BOJIOTOCTI

Humidity control

1 |OOMmexeHHs BOJOrOCTI MPUILIMBHOTO HOBITPSI

Supply air humidity limitation

YIPABJIIHHSA TA MOHITOPHUHI" OCBITJIEHHSA
LIGHTING CONTROL

VYnpaBiaiHHS Ta MOHITOPUHT 33 IPUCYTHOCTI JIFOJeH y MPUMILIEHH]
Occupancy control

0 |Pyune BMMKaHHS/BUMHKAHHS

Manual on/off switch

1 |PyduHe BMUKaHHS/BUMUKAHHS 3 aBTOMATHYHUM TIOTIEPEKyBaHbHUM
OIMMaHHSM

Manual on/off switch + additional sweeping extinction signal
VYrpaBiiHHS Ta MOHITOPUHT 30BHIIIHBOTO JICHHOTO OCBITJICHHS
Daylight control

0 |Pyune

Manual

YIPABJIITHHA TA MOHITOPHHI KAJIHO3I

BLIND CONTROL

1 [Motopu3oBaHa eKcIuTyaTallist 3 py4YHUM YIpaBJIiHHAM
Motorized operation with manual control

2 |MoTopu3oBaHa eKCIUTyaTallisl 3 aBTOMATUIHUM YITPABIiHHSIM
Motorized operation with automatic control

CHUCTEMA ABTOMATHM3AIII )KUTJIA HOME
AUTOMATION SYSTEM

ABTOMATU30BAHA CUCTEMA MOHITOPHUHI'Y TA YIIPABJIIHHSA BYAIBJIEIO
BUILDING AUTOMATION AND CONTROL SYSTEM

0 BigcytHi pyHKIIii aBTOMaTH3aITiT KHUTIA Ta OYTIBIII
No home and building automation functions

25



JICTY b EN 15232:2011
Kinens tabmumi 2

bynismi
JKutiosi Hexutnosi
Residential [Non residential

1 -llenTpanizoBaHe MpUCTOCYBaHHS aBTOMaTH30BaHOI CHCTEMH MOHI-
TOPUHTY Ta YIPABIIHHS XKHUTIOM Ta OYAiBIICIO A0 MOTPEO KOPHUCTY-
BauiB, HAIPUKJIAJl, PO3KJIaay poOOTH, 3a1aHNX 3Ha4YeHb Tomo Cen-
tralized adapting of the home & building automation and control
system to users needs: e.q. time schedule, set points

TEXHIYHE YIIPABJIIHHA )KUTJIOM TA BYAIBJIEIO
TECHNICAL HOME AND BUILDING MANAGEMENT

BusiBiieHHS HeCIIPaBHOCTEH cHCTEM KHTIIA Ta Oy/iBIi 1 3a0€3MeUeHHS MIATPUMKH 1X TIarHOCTHKU
Detecting faults of home and building systems and providing support to the diagnosis of these faults

0 Bincyrre
No

1 HasBue
Yes

3BiTHA iH(OpMAIIisi CTOCOBHO €HEPrOCIIOKUBAHHSI, BHYTPILIHIX YMOB Ta MOKJIMBOCTI YIOCKOHATICHHS
Reporting information regarding energy consumption, indoor conditions and possibilities for improve-

ment
0 |Bimcyras
No
6 TIPOLEAYPHU PO3PAXYHKY 6 CALCULATION PROCEDURES OF
E®PEKTUBHOCTI AMYbB BAC EFFICIENCY
6.1 3arajanHi noJoKeHHS 6.1 General

Po3paxyHok BIuIMBY (yHKIIH aBTOMaTn3a-
1[1i, MOHITOPUHTY Ta yNpaBiIiHHA OyIIBISIMU Ha
eHeproepeKTUBHICTh Oy/1BIII MOYXHA ITPOBECTH 200
METOJIOM JETAIbHOTO PO3PaxXyHKY, ado 13 3aCTOCY-
BaHHAM Koe(iuieHTa edexruBHocTi AMVYbB, Ha
pUCYHKY 1 momaHo, ik HE0O0X11HO BUKOPUCTOBYBA-
TH Pi3HI TiAXOIH.

Mertoz AeTanbHOTO PO3pPaxyHKY CIiJ 3aCTO-
COBYBATH JIMIIIE 32 HASIBHOCTI JOCTATHBOI 1H(OpMaITii
CTOCOBHO (DYHKIIIII aBTOMaTH3allil, MOHITO-PUHTY Ta
YIIPaBIIiHHS, 110 BUKOPUCTOBYIOTHCS ISl OyiBENb
Ta €HEePreTHYHNX CHUCTEM. 3aCTOCYBaHHS MPOIECIYPH
JIeTaJIbHOTO PO3paxyHKy nependauae, o BCi (PyHK-
1l aBTOMaTH3allil, MOHITOPUHTY Ta YIPaBIIHHS, 10
MaroTh OyTH BpaxoBaHi NpH eKCIUTyaTallii OyaiBii Ta
il EHEpreTUYHUX CUCTEM, BiZIOMI. Y PO3/iT 7 MOaHO
3araJIbHU oIy X (DYHKIIHM Ta BU3HAYEHO, SIK He-
00X1JTHO TX BUKOPHUCTOBYBaTH B KOHTEKCTI pO3paxy-
HKIB €Heproe()eKTUBHOCTI.

B iHmomy Bumaaxy mMeToja BpaxyBaHHS KO-
edimnienta epextuBHocTi AMVYDB (posnin 8) Hamae
npuOan3Hy ouiHky BBy AMYD ta TV 3anex-
HO Bifg kmaciB egextuBHocTi A, B, C, D (3rimHo 3
po3ainom 5). Meton koedimieHTa e€()EeKTUBHOCTI
AMYDB HaiO11bII MiIXOAUTH JUIS TOYATKOBOI CTa-
Ji1 IpOeKTyBaHHsI Oy IIBIL.
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The calculation of the impact of building
automation, control and management functions on
the building energy performance can either be done
by a detailed method or a BAC Factor method. The
following figure illustrates how to use the different
approaches.

The detailed method should be used only
when a sufficient knowledge about automation,
control and management functions used for the
building and the energy systems is available The
application of the detailed calculation procedure
implies that all automation, control and manage-
ment functions that have to be account for the op-
eration of a building and its energy systems are
known. Clause 7 gives a general survey of those
functions and declares how to use them in the con-
text of energy performance calculations.

Otherwise the BAC factor method (Clause
8) allows a rough estimation of the impact of BAC
and BM according to the efficiency classes A, B, C
and D (defined in Clause 5). The BAC factor me-
thod is specially appropriated to the early design
stage of a building.



JACTY b EN 15232:2011

MeToa AeTaIBLHOCG PO3PAXYHKY (IHB.
posuin 7)
Detailed method (se¢ Clause 7)

Bynisna
Building
r 3 ?

Teransunit pospaxyHok
edextusnocti AMYD
Detailed calculation of BAC
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Buropuctanus eueprii
Energv use

Enepris, uio nocrauactsea De- b
livered enerayv

Meron koedinicHTa eexTHBHOCTI
AMYD (uus. posain 8)
BAC Factor method (see Clause 8)

BukopHcraHHs edeprii.
HAeranshuii ado cnpouiennit pospa-
XYHOK 3 1TOCHJIAHHAM Ha Klac AMYDb

Energy use. Detailed or simplified
calculated with reference BAC

v

Koediticur edrexrmsrocri AMYE
BAC efficiency faclor
+
BukopHcralns eneprii
Enerev use

Enepris, 1o noctavaerses Deli-
vered cnergy

Tpoeneprisn touwo) (CEN/TR 13613, pucyHok 2)

t BHKODHCTAHHA CHQpl‘i‘I. AR ONAACHTIA, OXNOJIOAKEHHA, BCIF[I-lJ'ISlUi.f. FapRYOre BOIONOCTAMAHHA albo ocRTECINA
* Energy ose for heating, cooling, ventilation, domestic hot water or lighting
b Cliep[‘iﬂ. 10 NOCTIACTRCK, € CYMAPHOHD euepl"if'm. HEY PHPAXORYHOTE 10 KOXKAOMY ﬂllel‘l’lI-[(}CiID (l‘il'.i, uad)'m, CIeK-

® Delivered energy is the total energy, expressed per energy carrier (gas, oil, electricity ete.) [CEN/TR 15615, Figure 2]

Pucynok 1 - BigMiHHOCTI MiXX METOJIOM
JETaTBHOTO PO3PaXyHKY Ta METOJIOM i3 BUKOpHC-
TaHHSIM KoedinieHTa epextuBHocTi AMYDB (cTpin-
KA JIEMOHCTPYIOTh JIMIIE MPOLEC PO3PaXyHKY 1 HE
MOKa3yloTh MOTOKU eHeprii Ta/abo Bci 310paHi mo-
TOKH)

7 MIPOLIEAYPA JETAJBHOI'O
PO3PAXYHKY E®EKTUBHOCTI AMYB

7.1 Beryn

Le#t migpo3nain omnucye METOAMKU Bpaxy-
BaHHs BIUMBY QyHKUit AMYbB ta TYD npu oi-
HIOBaHHI MOKa3HHUKIB €HEProeeKTUBHOCTI BIAMO-
BimHO 10 EN 15217, prEN 15603 Ta iHIIMX IMOB'S-
3aHMUX CTAHJAPTIB.

JlaHuit po3/ia BU3HAYAE:

- 31igHo 3 7.4-7.10 TomaHo meTaabHUM OINC
¢yukuii AMYbB ta TYD BianoBigHO 10 BU3HaYe-
HUX CTaHJApTIB. Y BUMAJAKY, SKIIO Yy BIIINOBIAHO-
My CTaHJapTi TOYHO HE HaBeJIEHO, SIK MOBUHHI BU-
konyBatucs ¢yHkuii AMYB ta TYD, y upomy
CTaHJapTi MOAAHO TOUYHUH OMHC.

Figure 1 - Difference between Detailed and
BAC Factor method (arrows only illustrate the cal-
culation process and do not represent energy and/or
mass flows)

7 DETAILED CALCULATION
PROCEDURE OF BAC EFFICIENCY

7.1 Introduction

This clause describes approaches to take in-
to account the impact of BAC and TBM function
in the assessment of energy performance indicators
defined in EN 15217, prEN 15603 and connected
standards.

It defines:

- In 7.4 to 7.10 a detailed description of the
ways each BAC and TBM function can be dealt
with in connection with the relevant standards. Es-
pecially when the relevant standard does not de-
scribe explicitly how to deal with BAC and TBM
function, this standard provides this explicit de-
scription.
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7.2 3arajbHi NPUHIUIA PO3PaXyH-
KY/T0JIOBHI IIiIX0AH 10 PO3PAXyHKY BILINBY
¢ynkuiit AMYb

7.2.1 3acanvni nonoscennsn

Le#t crangapT Haa€ MOXKIIMBICT PO3paxo-
ByBatH BIUIMB PyHKIiH AMYbB ta TYD Ha enepro-
CIOXKMBAHHS 3 BUKOPUCTAHHSAM PI3HHX ITIXOMIB JI0
00YHCIIEHHS I[LOTO BILTUBY.

Bimomumu € 5 migxomnis, AKi € 3arajJibHAMUA
JUTSI pI3HUX CTaHIAPTIB:

- METOJI MPSIMOr0 BpaxyBaHHS;

- METOJ] ypaxyBaHHS PEXKUMY eKCIUTyaTallil,

- METOJ ypaxyBaHHSA 4acy,

- METOJl ypaxyBaHHS TEMIEPaTypH;

- METOJ ypaxyBaHHS KOPUTYBAJIBHOTO KO-
edimieHTa.

7.2.2 Memoo npamozo niopaxyHky

Komn po3paxyHOKk eHeproeeKkTUBHOCTI
MIPOBOJIUTHCS METOJIOM JIETAILHOTO MOJETIOBAHHS
a0 METOOM IIOTOJAMHHOTO MOJIEIIOBAHHS BiJIIO-
BimHO 110 EN ISO 13790, MmoknuBo 6e3nocepeIHbo
po3paxyBaTH BIUIUB psiay (QYHKIIH, Hampukian,
NEPiOIMYHOTO OTAJICHHS, KOJMBAHHS TeMIIepaTypH
MK 3aJ]aHUMU 3HAUEHHSMHU ONAJIEHHS Ta O0XOJO-
JDKCHHSI, PyXOMHX 3acO00iB 3aTiHEGHHS BiJ COHIIS
TOIIIO.

Lleit meTon HE BUKOPUCTOBYETHCS MPHU II0-
MICSIUHUX PO3paxyHKax.

HaBiTh npu BUKOpHCTaHHI METONY J1€Tallb-
HOTO MOJIETIOBAHHS MiAXiJ MPSMOTO BpaxyBaHHS
HEe MOXe OyTH 3aCTOCOBAaHWH, SKIIO BIUIMB yIIpaB-
JiHHS TPU3BOIUTH 10 3MIH y 4Yaci, fKi € OUIbII
HIBUAKUMU HIXK IHTEpBAJI 4acy MPU MOJIEIIOBAaHHI.

VY 1ux BUnajakax HEOOXiZHO BUKOPHCTOBY-
BaTH 1HIIII METOH.

7.2.3 Memoo ypaxyeannsa pexycumy ekc-
nayamauyii

ABTOMAaTHYHE YIpPABIIHHA Ta MOHITOPUHT
HA/Ial0Th MOXIIMBICTh €KCIUTyaTyBaTH CHCTEMY 3a-
Oe3neyeHHs: MIKpPOKJIIMATy y pi3HUX peXHMax, Ha-
MPUKIIAA: ISl CUCTEMH BEHTHIIAIIT PEKUM 3aroB-
HEHOT'O MPUMIIIEHH/PEeXUM HEe3arlOBHEHOTO MpH-
MILIEHHS; JIJIs HOPMAJIbHOTO PEXKUMY MEPIOIUIHO-
ro OMNAJEHHS: PeXHUM BIJCYTHOCTI ONAJIEHHS pe-
YKUM TIOBEPHEHHSI, PEXKUM I1KOBOI OTY>KHOCTI.

Metoa po3paxyHKY BILUTUBY aBTOMaTH4YHO-
IO YOpaBJliHHSA Ta MOHITOPUHTY Ha €HEPrOoCHOXKHU-
BaHHS MICTHTH MOCHIJOBHUN pO3paxyHOK €HEpro-
CTIOKHMBAHHS JUISI KOXKHOTO PEKUMY EKCILTyaTarlii.
3aranpHUil 00CAT CIIOKMBAaHHS €HEpPrii € CyMOlo
CIOXKHUTOI €Heprii JUIsl KOKHOTO PEeKUMY €KCIUTya-
Tarfi.
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7.2 General principles of calculation /
Main approaches for the calculation of the
impact of BACS functions

7.2.1 General

The standards enabling to calculate the im-
pact of BAC and TBM functions on energy con-
sumption use different approaches to calculate this
impact.

5 approaches are common to different stan-
dards:

- direct approach;

- operating mode approach;

- time approach;

- temperature approach;

- correction coefficient approach.

7.2.2 Direct approach

When the calculation of energy perfor-
mance is performed using detailed simulation me-
thod or even hourly simulation method as de-
scribed in EN I1SO 13790, it is possible to calculate
directly the impact of a number of functions e.g.
impact of intermittent heating, varying temperature
between heating and cooling set points, movable
solar shadings etc.

This approach is not relevant when monthly
methods are used.

Even with detailed simulation method the
direct approach can not be used when the impact of
control leads to time variations which are quicker
than the simulation time step.

In these cases the other approaches shall be
used.
7.2.3 Operating mode approach

Automatic control enables to operate cli-
mate systems under different operating mode e.g.:
for ventilation system: occupied mode/unoccupied
mode, for intermittent heating normal mode, no
heating mode, set back mode, peak power mode.

The approach to calculate the impact of the
automatic control on the energy consumption is to
calculate the energy consumption sequentially for
each operating mode. The total energy consump-
tion is obtained by summing the energy consump-
tion during each operating mode.



KoxxHuil pexum ekcruryaTauii BiamoBinae
3a/ITaHOMY CTaHY CHUCTEMH YIPaBJIiHHS Ta MOHITO-
puHry. Po3paxyHKH HpOBOJATH JUISI KOXHOTO pe-
UMY 3 ypaxyBaHHSIM BiJIOBIIHOTO CTaHY CHCTeE-
MU YIPaBIiHHS Ta MOHITOPUHTY: HaIllpUKJIaJ, BEH-
TWISATOP YBIMKHEHO/BEHTHJITOP BUMKHEHO.

[leir meTox 3acTOCOBYKOTh, KOJM CHCTEMA
yIPaBIJIiHHS T4 MOHITOPUHTY Ma€ TNPSMHI BIUIUB
Ha yac poOOTH MPUCTPOIO (HATPUKJIIA, YIPABIiHHSI
pOOOTOIO0 BEHTHIIATOPA, JKEPEIIa CBITIA).

7.2.4 Memoo ypaxysanus uacy

EneprocrnoxuBaHHs 3a BKa3aHHWW Tepioj
94acy po3paxoBYIOTh 3TIHO 3 (HOPMYIIOHO:

E=P-t-F,,

where

ae
£ — cnoxueaHHsa eHepril 3a nesHWi nepiocg Jyacy;
P - BXiaHa NOTYXHICTE KOHTPOMbOBAHOT CUCTEMM;
t — npOMIXOK vacy;

F, — xapaxTepucTuHWi koediuienT, wo sinob-
paxae BNNWB cucTemu ynpasnibknAa. Lie cniesia-
HOLUEHHS MiX Yacom, KON ynpaB.ﬂiHHﬂ BKNWMac
CUCTeMy, Ta TPUBANICTIO nepiody.

JlomaTKoBO METO/ BpaxyBaHHS 4acy MOKe
BUKOPHUCTOBYBATHCS, SIKIIIO CHCTEMA YIIPABIIHHS Ta
MOHITOPUHTY MOJENI0E€ POOOTY CHUCTEMH 3aMiCTh
TOro, 00 BKJIFOYATH Ta BHUKJIIOYATH 1i. Y IOMY
BUNaaky F. BimoOpaxae eKkBIBaJIEHTHE CIIBBIJHO-
HIEHHs1 poOoYOoro yacy.

7.2.5 Memoo ypaxysanns memnepamypu
npumingenns

[leit MeTOlT BUKOPUCTOBYIOTh, KOJIU CHCTE-
Ma YIOpaBIiHHS Ta MOHITOPUHTY Mae€ MpsSMUi
BITUB Ha TEMITEPATypy MPUMILICHHS.

Bona cknamaetscs 3 ypaxyBaHHs TeMIiepa-
TypY TMPUMIIICHHS TPU PO3PaxyHKY MOTped eHep-
rii BigmoBigHo 10 EN ISO 13790, mo BpaxoBye
BILJIUB CUCTEMH YIIPABJIIHHS Ta MOHITOPUHTY.

Heo0OxigHO BpaxoByBaTH BIUIUB HACTYITHUX
(bakTopiB:

- yOpaBIiHHSA Ta MOHITOPUHT BUJUIEHHS
€HepTii cucTeMaMy ONaJICHHsI Ta OXOJIOKEHHST,

- yOpaBIiHHSA Ta MOHITOPUHT Ieploauy-
HOCTI 3HWIKEHHS BHJIUICHHS €Heprii CHCTEMOIO
Ta/ab0 pO3MOIITIEHHS TEIJIOHOCIS,

- onTuMi3alisg poOOTH HUIIXOM HacTpoOro-
BaHHS PI3HUX KOHTPOJIEPIB;

- BUSIBJIGHHSI HECIpaBHOCTEHl cucteM Oyi-
BJIl Ta TEXHIYHUX CHCTEM Ta HaJaHHS MIATPUMKH 3
JIarHOCTYBaHHS IIUX HECIIPaBHOCTEH;
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Each operating mode corresponds to a giv-

en state of the control system. The calculations are

performed for each operating mode by considering

the relevant state of the control system: e.g. fan on
/ fan off.

This approach can be used when the control
system has a direct impact on the operating time of
a device (e.g. control of a fan, a luminary).

7.2.4 Time approach

The energy consumption for a certain time
period is given by Equation (1) which has the fol-
lowing shape:

(1)

- Eis the energy consumption for the time period;
- P is the input power of the controlled system;
- tis the duration of the time period;

- F.is a characteristic coefficient which represents
the impact of the control system. It is the ratio

between the time where the control switches the
system on and the duration of the time period.

By extension the time approach can be used
if the control system modulates the operation of the
system instead of switching it on and off. F.
represents in this case an equivalent operating time
ratio.

7.2.5 Room temperature approach

This approach can be used when the control
system has a direct impact on the room tempera-
ture.

It consists of taking into account in the cal-
culation of the energy needs according to EN ISO
13790 a corrected room temperature which takes
into account the impact of the control system.

The following impacts shall be taken into
account:

- emission control of heating and cooling;

- intermittent control of emission and or
distribution;

- optimizing the operation by the tuning of
the different controllers;

- detecting faults of building and technical
systems and providing support to the diagnosis of
these faults;
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- BIUIMB KOHTpOJIEpa MPUMIIIECHHS;

- BIUIMB KOHTpOJepa MepioAHMYHOro Ora-

JICHHSA.

Po3paxyHok eHeprii, 10 BUKOPUCTOBY€ETh-

Cs1, IPOBOJUTHCS 3TIAHO 3 HOPMYIIOHO:

E =L-(®gp+40,)-6/)-,

e
E — notpeba abo cnoxveaHHA eHepril 3a NeBHWIA
nepiog vacy,;

L — koeciuieHT nepeaavi;

85, — 3aA3HE 3HAYUEHHNA TeMNepaTypu, AKY NOBUH-
Ha nNIATPUMYBaTHM CUCTEeMa YNPAaBRHHA Ta
MOHITOPHHTY;

A8, ~— BNAMB PAKTUHHOI CUCTEMKN YNPABIIHHA T3
MOHITOPWHIY; NOBUHHA AopigHIoBaTH 0, KONK che-
TEMa ynpaeniHHA Ta MOHITOpUHry ¢ BGe3goram-
HOI0, Ta NOBUHHA MaT¥ O0AATHE 3HAYEHHA NpuU
onaneHHi Ta Bif'eMHE 3HaYeHHA MpWU oXonoa-
WEeHHI;

8, - obyMoBreHa Temneparypa, Hanpuknag, 3os-
HiLLIHA TeMnepaTypa;

t — nepiop wacy.
Y uboMy METOAI:

8, = 3ANSKUTL Bid 3aCTOCOBAHOIO TUNY CUCTEMM
yNPaBniHHA Ta MOHITOpWHrY. Llet napameTp mo-
xe ByTr NoCTitHUM abo 3MIHHUM,

AB, — XapaKTepucTWKa RKOCTI CamOl CUCTeMU
YNPasNiHHA Ta CWCTEMM, AKOK YNPaBNSioTb.

Moske OyTu BHU3HAuY€HA BiJAMOBIIHUM CTaH-
JApTOM Ha MPOAYKIII0 ad0 pe3yabTaToM cepTudi-
Kaiii IpoAyKiii 3a yMOB, 110 IIei CTaHAApT Bpaxo-
By€ HE TUIBKM KOHTpPOJEp, ajle W CUCTEMY, SKOIO
YIPABIISIIOTE;

L — Bpaxoeye snnue oSnapHasHs vm Byaisni, Wwo
YNpaBnAaTLHCS,;

8, — BPAxXOBYE TPaHW4HI YMOBU, HANPUKNag, kni-
MaTUHHI;

85p + AQ; ~ HA3MBAETLCA EKBIBANEHTHUM 3aja-
HUM 3HAUEHHAM TeMnepaTypu.

7.2.6 Memoo ypaxysanus KopuzysaibHozo
Koegiyicuma

[leit MeTOT BUKOPUCTOBYIOTh, KOJIU CHCTE-
Ma YOpaBJIiHHS Ta MOHITOPHHTY Ma€ OUIbII KOM-
MJIEKCHUM BIUIMB, K, HAMPUKIAJ, KOMOIHOBAaHUH
BILJIUB Ha 4ac, TEMIIEPaTypy TOIIO.
Po3paxyHnok motpebu B eHeprii abo ii crioskuBaHHS
MIPOBOSATH 3T1IHO 3 GOPMYIIOL0:
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- the impact of the room controller;

- the impact of the intermittent heating
controller.

The calculation of the energy used is per-
formed by Equation (2) which has the following
shape:

(2)
where

E is the energy demand or consumption of the
time period;

L is a transfer coefficient;

05, is the set point which shall be maintained by
the control system;

A8, represents the impact of the actual control
system, it will be equal to O if the control system
was perfect, and will be positive in case of heating
and negative in case of cooling;

0, is a reference temperature e.g. the outdoor
temperature;

t is the duration of the time period.
In this approach:

85, depends on the control system type used. It
can be constant or variable;

A8, is a characteristic of the quality of the control
system itself and of the controlled system. It can

be defined by a product standard or a product certi-
fication provided this standard takes into account
not only the controller but also the controlled sys-
tem;

L enables the influence of the plant or of the
building controlled to be taken into account;

6, enables the boundary conditions to be taken
into account, such as for example the climate;

85, + A8, is called the equivalent temperature set
point.

7.2.6 Correction coefficient approach

This approach is used when the control sys-
tem has a more complex impact such as for exam-
ple a combined effect on time, temperature etc.
The calculation of the energy demand or consump-
tion is performed by Equation (3) which has the
following shape:
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E=Epc ‘Xc. (3)

ae
E - notpeba abo cnoxweanHs exepril;

Epc — CNOXWBAHHA eHeprii 3a NeBHUX YMOB, Ha-
npuknan, npu 6e3noraHHOMy yNpaBniHKI cucTe-
Moo abo kKonu yrkyii ACMYE Ta TYE siacyTi,
abo Konn CUCTeMOI0 YNpasnsIoTh Tak, WO po3pa-

XYBATN EHeproedeKkTUBHICTL NEerko;

X, = KOpUrysanbHUA koediuieHT, Wo sigobpaxae
30inblWeHHA ab0 3MeHLLIeRHA CNOXWBAHHA eHep-
fil 8 NOPIBHAHHI 3 EHEprocNOXvBaHHAM Ep, 32
NEBHWUX YMOB,

3HaueHHRA X, 3anexaTs Bif TUMY CUCTEMW YNpas-
NHHA Ta MOHITOPKMHIY | SMIHIOIOTBCA 3ANEXKHO Big
knimaty, Thny 6yaisni Towo. Tabnuui abo dop-
Mynu nNoBUHHI BYTW HaBeaeHi sK Npuknaan s
HauloHANbHKUX [0AATKAX ANA BUIHAYSHHS BNNK-
BY LUMX NApameTpie Ha X,

71.2.7 Exeisanenmuicmo pi3Hux memooie

[TapameTpu MeTody BpaxyBaHHS PEKUMY

eKCIUTyaTallii, MeToay BpaxyBaHHs yacy ‘¢ Ta me-
TOJly BpaxyBaHHsI TEMIIEpaTypu “ ¢ MOXYTb OyTH
BHU3HAUEHI 3 OMHCY CUCTEMH YIPaBIiHHSA 1 Tpodi-
JIF0 BUKOPUCTaHHS.

[Tapametp X MeTOqy BpaxyBaHHS KOPHUTY-
BaJIbHOTO KOeQilieHTa HEOOX1JHO BU3HAYaTHU IO-
nepenHiM MozentoBaHHsIM. lle mMonenroBaHHS Ha-
JTa€ MOXJIMBICTh CKJIAJaHHs TabIuib ado hopmyi,
110 HAJAIOTh 3HAYCHHS X MPU BIAMOBIIHUX Tapa-
MeTpax: TUNy OyIiBii, THUIYy CUCTEMH, MPOPLIO
KOpHCTyBaya, KIIiMaTy TOIIIO.

7.3 MeTon ypaxyBaHHsl pi3HHX (pyHKUii
y npoueaypi po3paxyHKy

@DyHKII1 yHOpaBiIiHHSA Ta MOHITOPUHTY Bij-
MOBiAHO A0 Tabnuii 1 moBHHHI OyTH BpaxoBaHi

IIPU 3aCTOCYBAaHHI CTaHJAPTIB 3T1JHO 3 TAOIMIIEIO
3.

7.4 YnpaBJ/iiHHSI TA MOHITOPHUHT ONAJICH-
Hfl TA 0XO0JI0’KeHHHA

7.4.1 Ynpaeninna ma monimopunz 6uoi-
JIeHHA enepaii

HeoOxigHO poO3pi3HATH HACTyNHI THIH
YIIpaBJIiHHS Ta MOHITOPUHTY TEMIIEpPaTypH MpUMi-
IICHHS:

0) BiZCYTHE aBTOMAaTHYHE YIPaBIiHHSA Ta
MOHITOPHHT TeMIepaTypy NPUMILIEHHS;

where
E is the energy demand or consumption;

E,. is the energy consumption in the reference
case, e.g. if the system is controlled ideally, or ifa
BACS or TBM function is not present, or if the
system is assumed to be controlled such that it is
simple to calculate the energy performance;

X, is the correction coefficient which represents
the increase or decrease of energy consumption
as compared to the energy consumption £, of
the reference case.

The values of x, depend on the control type but
vary also with the climate, building type etc,
Tables or formulae should be provided for examp-
le in national annexes to determine the impact of
these parameters on x,.

7.2.7 Equivalence between the different
approaches

The parameters of the operating mode ap-
proach, times approach (Fo) and of the temperature
approach &%) can generally be determined from
the description of the control system and of the us-
er profile.

The parameter of the correction coefficient
approach Xx. shall be determined by prior simula-
tions. These simulations enable to define the tables
or formulas giving the value of x. in function of
relevant parameters: building type, system type,
user profile, climate etc.

7.3 Approach to take into account the
different function in the calculation procedure

The control functions defined in Table 1
shall be taken into account when applying the stan-
dards defined in Table 3.

7.4 Heating and cooling control

7.4.1 Emission control

One shall differentiate at least the following
types of room temperature control:

0) no automatic control of the room tem-
perature;
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Taoauna 3 - 3arajJpHUNA OTIA

Table 3 - Overview
OyHKIIisS Crannpapt
Function Standard

ABTOMaTHYHe YNIPABJiHHA Ta MOHITOPUHT
Automatic control

HEATING AND COOLING CONTROL

VIIPABJIIHHA TA MOHITOPHHI" OITAJIEHHS TA OXOJIODKEHHA

YrpaBiaiHHS Ta MOHITOPUHT BUIIJICHHS €HEPTii
Emission control

EN 15316-2-1:2007, 7.2, 7.3, nogaTok
A, B, prEN 15243:2005, 14.3.2.1 Ta
nonarok G, EN 15316-2-1:2007, 6.5.1
ta nomatok A, EN 1SO 13790:2004,
po3nain 13

VYnpaBiiHHS Ta MOHITOPUHT PO3MOAITICHHS 32 TEMIIEPATYpPOIO
BOIU Y CHUCTEMI BOAOIIOCTAYaHHA
Control of distribution network water temperature

EN 15316-2-3, prEN 15243

VYrpaBiiHHS Ta MOHITOPUHT LIUPKYIALIMHOTO Hacoca
Control of distribution pump

EN 15316-2-3

YrpaBiiHHS Ta MOHITOPUHT TIEPIOAUYHOCTI 3HUKEHHS SHEpril
CUCTEMOIO Ta/a0b0 PO3MOIUICHHS TEIUIOHOCIS
Intermittent control of emission and/or distribution

EN ISO 13790:2004, 13.1, EN 15316-
2-3, prEN 15243

B3aeMo03B'130K MiXk YIpaBIiHHIM Ta MOHITOPHHIOM BHIIJICHHS
eHeprii Ta/abo po3MoAUICHHS CHEPTil IJIsl CUCTEM OIaJICHHS Ta
OXOJIOJKCHHS

Interlock between heating and cooling control of emission and/or
distribution

prEN 15243

VYnpaBiaiHHS Ta MOHITOPUHT JDKEPETI €HEprii Ta yIopsIKyBaHHS
JDKepen eHeprii
Generation control and sequencing of generators

prEN 15316-4-1 no -6, prEN 15243

VENTILATION AND AIR CONDITIONING CONTROL

VIIPABJIIHHSA TA MOHITOPUHT BEHTUJIALI TA KOHAUIIOHYBAHHS ITOBITPS

VYnpaBiaiHHS Ta MOHITOPUHT MOBITPSHOIO OTOKY B MPUMIIIEHH]
Air flow control at the room level

EN 15242, EN 13779

VYrpaiiHHS Ta MOHITOPUHT BUTPATH MOBITPS MpU HOTO MiJIrOTO-
BIII
Air flow control at the air handler level

EN 15241

VYnpaBiaiHHS Ta MOHITOPUHT 3aXMCTy TEIUIOOOMIHHMKA BiJl Iepe-
OXOJIO/IPKEHHS Ta MeperpiBaHHs
Heat exchanger defrost and overheating control

EN 15241

BenTmiisIist 3 BUKOPUCTAHHSM TIOBITPS 3 HU3bKOIO TEMITEPATY-
pOIO Ta B HIYHMI TepioJT 4acy B PEXKHUMI OXOJIOKESHHS
Free cooling and night time ventilation during cooling mode

EN ISO 13790

VYnpaBiaiHHS Ta MOHITOPUHT TeMIIepaTypy MPUILUIMBHOTO MOBITPS
Supply temperature control

EN 15241

VYnpaBiaiHHS Ta MOHITOPUHT BOJIOTOCTI
Humidity control

EN 15241

VIIPABJIIHHA TA MOHITOPUHI" OCBITJIEHHA
LIGHTING CONTROL

EN 15193

Kom6iHOBaHe ynpaBiiHHS Ta MOHITOPUHT OCBITJICHHS/5Ka-
m1031/OBKII (monano Huxue)
Combined light/blind/HVAC control (also mentioned below)

VIIPABJIIHHA TA MOHITOPHHI JKAJI FO3I
BLIND CONTROL

EN I1SO 13790
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DyHKITIA
Function

Crangapt
Standard

ABTOMATH3ANIA KUTIA/ABTOMATH3AIlisl, MOHITOPMHT Ta YIPaBJiHHSA Oy1iBJI€10
Home automation/Building automation and controls

KJ1aJ1, po3KJaxy poOOTH, 3aJaHUX 3HAUYEHb TOILO

needs: e.g. time schedule, set points etc

[{enTpanizoBaHe MPUCTOCYBAHHS aBTOMAaTU30BaHOT CHCTEMU MOHITOPHH-
Ty Ta YOPaBJIiHHS )KUTIOM 1 Oy/IIBIICIO 10 TOTpeO KOPUCTYBadiB, HAIPH-

Centralized adapting of the home and building automation system to users

nepiB, 3aJaHuX 3HAYCHb TOIIIO

tuning controllers, set points etc.

IlenTpamizoBaHa oNTUMI3aIlisl aBTOMAaTU30BaHOI CUCTEMU MOHITOPHUHTY 1
YIIPaBIIIHHS )KUTIOM Ta OyIiBII€I0, HAIIPUKIIAI, HACTPOIOBAHHS KOHTPO-

Centralized optimizing of the home and building automation system: e.g.

TexniuHe ynpasjinHa OyaiBJiero 3 eHeproe(peKTUBHUMHU QyHKIiAMH
Technical building management with energy efficiency functions

Oe3IMeyeHHs MATPUMKH IS X 1IarHOCTUKH

to the diagnosis of these faults

BusiBneHHst HecipaBHOCTEH cucTeM OyaiBIIi Ta TEXHIYHUX CHCTEM 13a- |-

Detecting faults of building and technical systems and providing support

MOJKJIMBOCTI YAOCKOHAJICHHS

and possibilities for improvement

3BiTHA iH(pOpMaIlisT CTOCOBHO €HEProCIOKUBAHHSI, BHYTPIIIHIX YMOB Ta

Reporting information regarding energy consumption, indoor conditions

prEN 15603

1) meHTpani3oBaHi aBTOMAaTHUYHE YIPaBIIiH-
HS Ta MOHITOPUHT: HasBHI JIMIIE I[EHTpPaIi30BaHE
YIPaBIiHHSA Ta MOHITOPHUHT, 1110 BIUIMBAIOTh HA PO-
3MOAUICHH eHeprii abo Ha ii yTBopeHHs. L{poro
MOJKHA JIOCSATTH, HAIIPUKIIAJ, 33 JOIMMOMOTOI pery-
JSTOpA TETUIOBOTO TMOTOKY 3a MOTOJHUX YMOB 3Ti-
auo 3 EN 12098-1 a6o0 EN 12098-3;

2) MiclieBe YIpaBIiHHSA Ta MOHITOPUHT
OKpEeMHUX MPHUMIIIeHb TMOBHUHHI 3/1HCHIOBATUCS 3a
JIOTIOMOT'OI0 TEPMOPETYJISATOPIB, 10 BIAMOBIAAIOTH
a0o0 He BIAMOBI1HaOTh BUMoram 3rigao 3 EN 215;

3) MiclieBe YIpaBIiHHA Ta MOHITOPHUHT
OKpEeMHUX MPHUMIIIeHb TMOBUHHI 3/1HCHIOBATUCS 3a
JIOTIOMOTOF0 €JIEKTPOHHOTO KOHTpOJIepa, M0 BiJI-
MoBiJIa€ a00 HE BIAMOBiTae BUMoraM 3rijgHo 3 PrEN
15500.

BrnuB tmy cucteMu ympaBiiHHS Ta MOHi-
TOPUHTY OepeThCsl 0 yBaru Mpu po3rJisiii eKBiBa-
JIEHTHOTO 3aJIaHOTO 3HAYEHHS BHYTPIIIHBOI TEM-
MepaTypH.

1) central automatic control: There is only
central automatic control acting either on the dis-
tribution or on the generation. This can be achieved
for example by an outside temperature controller
conforming to EN 12098-1 or EN 12098-3;

2) individual room control shall be per-
formed by thermostatic valves either conforming or
not conforming to EN215

3) individual room control shall be per-
formed by an electronic controller either conform-
ing or not conforming to prEN 15500.

The impact of the control system type is
taken into account by considering an equivalent
internal temperature set point.
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Bor =0 +80

ae

0,; — ekBiBANEHTHA BHYTPILUHA TeMNepaTypa, Lo
BPAXOBYE HETOMHICTE NPOLEcy YNpaBNiKHS;

8 — sagaHa TeMmnepaTypa ofianioBaHol (oxonoa-
HYBAHON} 30HY,
80 — TOWHICTb NpoLiecy YNpaBniHHA Ta MOHITOPUH-

ry, Wo 3anexmTh Big CUCTEM YNPABIIHHA Ta MO-
HITOPUHIY Ta CUCTEM, LLO YNPaABMAIOTLEA.

3amaHe 3HAUCHHS 30UIBIIYEThCS Ha 88 s
OIaJeHHs Ta 3MEHNIYeThes Ha 90 1 oxonomkeH-
ua. 88 3anmexuTsh Big cMCTEMHU yIpaBJiHHSA Ta MO-
HITOPUHTY Ta TUITY JKEpesia eHepTii.

JlaHnuii MeTo| 1oJIaHoO B:

- EN 15316-2-1:2007,7.3 mma cucrem
OTTaJICHHS;

- prEN 15243:2005, 14.3.2 nns cucrem
KOHIUITIOHYBaHHS ITOBITPS;

- ENISO 13790:2004, po3ain 13.

JInst eNeKTpOHHUX KOHTposiepiB 86 Bimmo-
Bimae "TowHocTi ympaBiiHes" 3rimHo 3 PrEN
15500.

3HaueHHS TOYHOCTI YHPAaBIiHHS MOJAHO B
Tabauni 4:

Ta6auus 4 - TouHICTh YIIPaBIiHHS

where

)

8¢, is the equivalent internal temperature which
takes into account control inaccuracies;

@ is the set point temperature of the conditioned

Zone,;

80 is the control accuracy which depends on the
control and controlled systems.

The set point is increased by 80 for heating and de-
creased by 8 for cooling.8 depends on the con-
trol system and on the emitter type.

This approach is described in:
- EN 15316-2-1:2007, 7.3 for heating sys-

tems;

- prEN 15243:2005, 14.3.2 for air condi-
tioning systems;
- EN ISO 13790:2004, Clause 13.
For electronic controllers 80 is equal to the
"control accuracy" determined according to prEN

15500.

Values of the control accuracy are given in
the following Table 4:

Table4 - Control accuracy
Cranmapt Tounicts ynpasninus v (K)
Standard Control accuracy 88« (K)
OnaneHHs Oxon01KeHHS
Heating Cooling
Enextponpunan i3 npsMoro TpaHchopMarliero EN 60675
eJIeKTpoeHeprii 3 BOyJJOBaHUM KOHTPOJIEPOM 0,9
Direct electric emitter with built in controller
PaniaTopHuil Tepmoperynistop EN 215 0,45* (Ticrepesnc
Thermostatic radiator valve + BIUIMB TEMIIe-
paTypH BOJM)
0,45* (hysteresis+
water temperature
effect)
OO0namHaHHS AJ1s YIPABIiHAS Ta MOHITOPHHTY prEN 15500 |Cgp, Bu3HaueHO B |Cyc BU3HAUCHO B

inauBinyanpHoi 30HM Individual zone control
equipment

CTaHapTI Ta cep-
TU(}IKOBAHO

Can defined in the
standard and cer-
tified

CTaHapTi Ta cep-
THU(}IKOBaHO

C,. defined in the
standard and cer-
tified

[HIIMi KOHTpOJIEP, SKIIO BUIIJICHHS €Heprii Moe

JKonnoro cra-

Other controllers if emission can not be totally
stopped

No standard

OyTH TOBHICTIO IPUITUHEHO HIApTy 1,8 1,8
Other controller if emission can be totally stopped |No standard

11111 KOHTpONEPH, SIKIIO BUAUIEHHS €HEeprii He Konnoro cra-

MOYe OyTH MOBHICTIO IPUITUHEHO HAApTY 2 2
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Hpumitka 1. ¥V EN 15316-2-1:2007 Bu-
3HAYEHO TAKOX METOJ]I BUKOPUCTAHHS Koe]ilieHTa
e eKTUBHOCTI 3rimHo 3 7.1.

IpumiTtka 2. 3amani 3Ha4YeHHs IS OMa-
JICHHSA Ta OXOJIO/DKEHHS MOBHMHHI MaTHU TaKy KOH-
¢birypariro, mo0 MK ONAJICHHSIM Ta OXOJIOJKEH-
HsM Oyria 3aBXI4 MiHIMaJbHa MEPTBA 30HA.

1.4.2 Ynpaeninna ma monimopunz me-
Mnepamypu menaoHocia (X01000H0Cis)

HeoOximHO pO3pi3HATH HACTYIHI THIH
YIIPaBIIiHHS Ta MOHITOPHHTY TEMIIEpaTypu Iojadi
BOJIM:

0) BiACyTHE aBTOMATWYHE YIPABIiHHS Ta
MOHITOPHHT;

1) yrpaBiiHHS Ta MOHITOPHHI TEMIIEPATy-
pH 32 MOTOTHUX YMOB;

2) yrnpaBJliHHs Ta MOHITOPUHT 32 BHYTPIIII-
HBOIO TEMIIEPATYPOIO MOBITPS MPUMIIICHb.

[lin yac oIiHIOBaHHS BIUIMBY YIIPABJIiHHS
Ta MOHITOPHHTY TEMIIEpPaTypH TEIUIOHOCIS (XOJ0-
JIOHOCIS1) 'y TOJaBalbHOMY Ta/abo 3BOPOTHOMY
TpyOOIPOBOIi HEOOXiTHO BpaXOBYBAaTH HACTYITHE:

- HAasBHICTh aBTOMATUYHOIO YIPAaBIiHHS
Ta MOHITOPHHTY, IIIO TIOHW)XYE CEPEIHIO TeMIlepa-
Typy B TpyOompoBoai. Lle mpusBoauTh 10 3MEH-
IICHHS BTpAT Hpu po3noaini Boau. Lli BTpaT nort-
pibHO po3paxyBatu BiamosimHo ao EN 15316-2-
3:2007, 7.2.2, Temneparypy po3paxoBYIOTh 3TiTHO
3 po3ainom 8.

SIKmo Hemae aBTOMATHYHOTO YIIPABITiHHS
Ta MOHITOPUHTY TeMIlepaTypd BOIU MPSMOTO
Ta/abo TeMIiepaTypu 3BOPOTHOTO TPYOONIPOBOAY,
TO Jii KOHTpoJepa MPUMILIEHHS B LIJIOMY MPU3BO-
JSITh J10 3MEHIICHHS MIBUIKOCTI MOTOKY Boau. Lle
Jla€ MOJKJIMBICTb 3MEHILIMTH JOMOMIKHE €Hepro-
CIOKMBaHHS, PO3pPaxyHKU IOTPIOHO MPOBOIUTH
sigmosigao o EN 15316-2-3:2007, 6.3.2 3a momo-
MOTOI0 KOPHUTYBaJIbHOTO Koe(illieHTa, 10 Bpaxo-
BY€E YIPaBIiHHS Ta MOHITOPUHT TeMIepaTypH Ter-
JIOHOCIsT (XOJIOOHOCIS) fs srigmo 3 EN 15316-2-
3:2007, 6.3.3.2.

[pumirka. Lleit kopuryBaibHUil Koedii-
€HT YIPaBIiHHS Ta MOHITOPUHTY TEMIIEpaTypu Te-
MIJIOHOCIST (XOJIOZOHOCIS) BKa3ye, IO BHUTpara Ta
JIOTIOMiKHE €HEePrOCIIOKUBAHHS MEHIII HiX 32 BiJi-
CYTHOCT1 YIPaBJIiHHSI Ta MOHITOPUHTY TeMIIepaTy-
pu. JlificHO, 3MEHIIIeHHA TeMIepaTypu y IojaBa-
JHHOMY Ta 3BOPOTHOMY TpPyOOINPOBOAAX MpHU OIa-
JeHH1 a00 MiABHMILEHHS TeMIIepaTypH MpPH OXOJI0-
JOKEHH1 3MEHIITYIOTh PI3HUII0 TEMITEpaTyp MK Te-
MIepaTypaMyd Yy MOJABAIbHOMY Ta 3BOPOTHOMY
TpyOompoBoiax, mo MoTpedye OLIbIIoi MacoBOi
BUTpPATH sl TOTO, 1100 TOJJaBaTH TOW CaMHii MOTIK

JICTY B EN 15232:2011
Note 1 EN 15316-2-1:2007 defines also a
method using efficiency factor in 7.1.

Note 2 Set points for heating and cooling
should be configured so that there is always a min-
imum dead band between heating and cooling.

7.4.2 Control of distribution network wa-
ter temperature

One shall differentiate at least the following
types of supply temperature control:

0) no automatic control;
1)outside temperature compensated con-
trol;

2) indoor temperature control.

Two effects shall be taken into account
when assessing the impact of the supply (and/or
return) temperature control:

- The presence of an automatic control that
lowered the mean flow temperature. This leads to a
decrease of distribution losses. These losses shall
be calculated according to EN 15316-2-3:2007,
Clause 7.2.2, the temperature being calculated ac-
cording to Clause 8.

If there is no automatic control of the
supply and/or return temperature the room control-
ler actions leads generally to a decrease of the flow
rate. This enables to reduce the auxiliary energy
consumption. This shall be calculated according to
EN 15316-2-3:2007, 6.3.2 through the correction

coefficient for supply flow temperature control fs
defined in EN 15316-2-3:2007, 6.3.3.2.

Note This flow temperature control correc-
tion coefficient shows that the flow and the aux-
iliary energy consumption are lower if there is no
temperature control. Indeed a reduction of the
supply an/or return temperature in the heating case
or an increase of it in the cooling case reduces the
temperature difference between the supply and the
return temperature, which requires a higher mass
flow in order to supply the same flow of heat or
cold (which is proportional to the product of the
temperature difference and the mass flow) to the
emitters.
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TEIUIOTH 200 X0J0ay (10 € MPOMOPLUIHHUM T00YT-
Ky pI3HHUIIl TeMIepaTyp Ta MacoBOi BHTpATH) 10
JDKepes eHeprii.

7.4.3 Ynpaeninna ma monimopunz yup-
KYAYIHUX HACOCI8

HeoOximHO pO3pi3HATH HACTYIHI
YIIpaBIIiHHS Ta MOHITOPUHTY HACOCIB:

0)BiZICYTHE yrpaBIliHHS Ta MOHITOPHHT

1)HasiBHE JBOIO3UIlifiHE YIIPaBIiHHSA Ta
MOHITOPUHT;

2)ynpaBiiHHS Ta MOHITOPUHI IIBHIKOCTI
obepTaHHs Hacoca i3 3a0e3MEYCHHSM IMOCTIHHOTO
nepenasiy THCKy 4P;

3)ympaBimiHHA Ta MOHITOPHHT IIBHIKOCTI
o0epTaHHA Hacoca 13 3a0e3MeYeHHIM 3MIHHOTO Tie-
penany Tucky AP

BruB yrmipaBimiHHS Ta MOHITOPUHTY po0o-
TH Hacoca Ha MoTpedy J10JaTKOBOI eHeprii Bpaxo-
ByeThcst  BimmoBigHO g0 EN  15316-2-3:2007,
6.3.4.1 3a 1OMOMOTOI0 KOPUTYBaJIbHOTO Koedilrie-

THUIIN

HTa JUIs yIpaBIiHHA r,

1.4.4 Ynpaeninna ma monimopunz nepio-
OUYHOCMI 3HUMCEHHA GUOIIEHHA eHep2ii cucme-
MO10 ma/ado po3nooiieHHsa

HeoOXigHO pO3pi3HATH HACTYNHI THIA
YIPaBIiHHSA Ta MOHITOPUHTY HEPIOAMYHOCTI 3HU-
KCHHsI BHJUICHHS €Heprii cuctemoro Ta/abo pos-
MOIUICHHS:

0) BiACYyTHE aBTOMATHYHE YIPABIiHHS Ta
MOHITOPUHT;

1) aBTOMaTH30BaHe YNPAaBJIiHHS Ta MOHITO-
PHUHT MEepPIOAMYHOCTI 3HUKEHHS eHeprii 0e3 onTu-
Mi30BaHOTO 3amycky BiamoimHo no EN 12098-1
abo EN 12098-3, abo EN 12098-5, a6o EN ISO
16484-3,;

2) aBTOMAaTU30BaHE YIPABIiHHS Ta MOHITO-
PHUHT NEPIOAMYHOCTI 3HMKEHHS €Heprii 3 ONTHUMI-
30BaHMMU 3amyckamu BigmosimgHo o EN 12098-2
abo EN 12098-4.

BnnuB ynpaBiiHHS Ta MOHITOPUHTY IEpio-
JMYHOCTI 3HM)KEHHS BUAUICHHS €HEeprii CHCTEMOIO
Ta/a00 11 pO3MOIITIEHHS MOIJICHO Ha JIBA ACTIEKTH:

- BIUIMB Ha eHepromnorpely OyAiBiIi 3HU-
KCHHS TeMITepaTypH MPUMIIIECHHST,

- BIUIMB Ha CIOKMBAHHS EHEPTii cucre-
mamu OBKII ckopoueHHs pobodoro vacy;

- BIUIMB Ha OTpeOy OyiBIIi B eHeprii.

BruB nepiogMyHOCTI 3alOBHEHHS MPUMi-
IICHHSI JIIOJIbMU PO3paxoByioTh 3rigHo 3 EN ISO
13790:2004, 13.2.
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7.4.3 Control of distribution pumps

One shall differentiate at least the following
types of pump control:

0)no control,

1)on/off control;

2)variable speed pump control with con-
stant AP;

3)variable speed pump control with varia-
ble 4P

The impact of pump control on auxiliary
energy demand is taken into account according to
EN 15316-2-3:2007, 6.3.4.1 through the correction

coefficient for control 7R
7.4.4 Intermittent control of emission
and/or distribution

One shall differentiate at least the following
types of intermittent control of emission and/or dis-
tribution:

0)no automatic control,

1)automatic intermittent control without
optimum start in conformity with EN 12098-1 or
EN 12098-3 or EN 12098-5 or EN ISO 16484-3;

2)automatic intermittent control with opti-
mum starts in conformity with EN 12098-2 or EN
12098-4.

The impact of intermittent control of emis-
sion and/or distribution is split in two aspects:

- an impact on the energy needs of the
building due to indoor temperature reduction;

- an impact on the energy use of the
HVAC system due to lower operating times;

- impact on the energy needs of the build-
ing.

The impact of the intermittent occupation is
calculated according to EN 1SO 13790:2004, 13.2.



Ileit MeTon BpaxoBYy€ BiIHOCHY KUIBKICTh
TOMMH TWIOTHXKHS 31 3BHYAWHUMH HACTPOMKaMU
omaneHHs a00 OXOJO/KeHHA (Hampwkilam, b5
14/7/24), ueit npi6b BU3HAYAETHCA KOe]ilieHTOM

frihr U1 OMAJIEHHS Ta fe.nr IS OXOJIOJIDKEHHS.

[Toganuii B 1IbOMYy CTaHAAPTI MiAXIT HE
nuQepeHIiioe pi3Hi TUNHM 3acO0iB yIpaBIiHHS Ta
MOHITOPHHTY.

st Toro, mo6 audepeHnioBaTu pi3Hi TH-
U 3acO0IB YIIPaBIiHHSA Ta MOHITOPUHTY, HEOOXi-
HO 3aCTOCOBYBATH HACTYITHY MPOILEIYPY:

Y dopmynax (45) Ta (46) prEN
13790:2004 3aminuTH:

fupHafyyc =Ty X

fucHafycc=fne X
Ae X nogaHo y Tabnuui 5.

ISO

Ta6auus 5 - Koedimient X
Table5 - Factor X

JICTY B EN 15232:2011

This approach takes into account the frac-

tion of the number of hours in the week with a
normal heating or cooling set point (e.g.
5x14/7/24), this fraction is defined by the coeffi-

cient far for heating and Te.nr for cooling.

The approach described in this standard
does not differentiate the different types of con-
trols.

In order to differentiate the different types
of control the following procedure shall be applied:

In the Equations (45) and (46) of prEN ISO
13790:2004 replace:

fundY iy =y X
Tnebyfycec=fue X

where X is given in the following Table 5;

No automatic control

BincyTHe aBTOMaTH30BaHEe yIpaBIliHHS Ta MOHITOPUHT

0,5

THUMIi30BaHOI0 3aIlyCKy

ABTOMAaTH30BaHE YIPaBIIiHHS Ta MOHITOPUHT MEPiOJMYHOCTI 3HMKEHHS eHeprii 6e3 on-

Automatic intermittent control without optimum start

0,8

Mi30BaHUM 3aITyCKOM
Automatic intermittent control with optimum start

ABTOMaTH30BaHE YIPABIiHHSA T4 MOHITOPUHT MEPIOIUYHOCTI 3HUKEHHS €HEPTii 3 ONTHU-

BrnnuB Ha eHeprocrnoxuBaHHS CHCTEMH
OBKII.

BrnuB cucreMu ympaBiiHHS Ta MOHITOpH-
Hry Ha pobounit yac cucremu OBKII po3paxoBy-
I0Th BIJIMOBIJTHO /10 CKOPOYEHHS MOTped y J1ojaT-
KOBIM €Heprii Ay pO3NOAUIEHHS TEIIOTH, SIKE PO-
3paxoBYIOTh BianoBiaHO 10 crangapty EN 15316-
2-3:2007, 6.3.5.

Kpim Toro, 101aTKOBO MOXKHA pO3IJISAAaTH
BIUIMB (DYHKIIT ONTUMI30BaHOT 3ynmUHKU. JKoaHuH
CTaHJapT HE J]a€ MOXKIIMBOCTI JUIs OLIHIOBAaHHS Ta-
KOTO BILTUBY.

7.4.5 B3aemo3e'azok mixc ynpasiiHHAM
ma MOHIMOPUH2OM 6UOLNeHHA eHeplii ma/ado
PO3n00INIOM eHepeii 01 cucmem OnaneHHA ma
0X07100)1CeHHA

Jlnis OyniBens 3 KOHIUIIIOHYBAaHHSM TOBIT-
ps Ud QYHKIIS € OJHIE 3 HANOUIbII BaXKJIMBUX
CTOCOBHO €HEpro30epeeHHs.

MOXIMBICT OJHOYACHOTO 3a0e3MevYeHHs
OTAJICHHSAM Ta OXOJIOJKEHHSIM OJHOTO NMPHUMIIEH-
HS 3aJI€KUTh BiJ MPUHIMITY CUCTEMHU Ta (QYHKIIN
YIIpaBJIiHHS Ta MOHITOPUHTY. 3aJI€KHO BiJ] IPUH-

Impact on the energy use of the HVAC sys-
tem.

The impact of the control system on the op-
erating time of the HVAC system is calculated ac-
cording to a reduction of the auxiliary energy de-
mand for heat distribution calculated according to
EN 15316-2-3:2007, 6.3.5.

One can in addition consider the impact of
an optimum stop function. Nevertheless no stan-
dard already enables to assess this impact.

7.4.5 Interlock between heating and cool-
ing control of emission and/or distribution

For air conditioned buildings this function
is one of the most important regarding energy sav-
ings.

The possibility to provide at the same time
heating and cooling in the same room depends on
the system principle and on the control functions.
Depending on the system principle a full interlock
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IIUIYy CUCTEMH IOBHOT'O B3a€MO3B'SI3KY MOXKHA J10-
CATHYTH 3a JOMOMOTOI0 JyXe NpocToi (yHKIil
YIIpaBIIiHHS Ta MOHITOPUHTY 200 KOMILIEKCHOI 1H-
TerpoBaHoi (DyHKIIT yNpaBiiHHSI Ta MOHITOPHHTY.
Heo0xigHO po3pi3HATH HACTYIHE:

0) BiACyTHI B3a€MO3B'S30K: JBI CHCTEMH
YIPaBIAIOTHCSA HE3aJEKHO OJHA BiJ OAHOI Ta MO-

KYTh OJHOYACHO 3a0e3MedyyBaTH  IMPHUMIIICHHS
OTAJICHHSIM Ta OXOJIO/PKEHHSIM;
1)yacTkoBHH  B3a€EMO3B'S30K:  (YHKIIS

YIpaBIiHHA Ta MOHITOPUHI'Y BCTAHOBJICHA ISl TO-
ro, mo0 MiHIMI3yBaTH MOXKIIMBICTH OJIHOYACHOTO
OIAJICHHS Ta OXOJOKEHHs. Lle BUKOHYeTbCS 1UIs-
XOM BH3HAYeHHS AM(EpPEeHLIHHOTO HACTPOIOBAHHS
TeMIepaTypy Mojadli CUCTEMHM, SIKOK LIEHTpali3o-
BaHO YTIPaBIISIOT;

2) IOBHUH B3a€MO3B'A30K: (YHKIliS yIIpaB-
JIHHS Ta MOHITOPHHTY 3a0e3nedye HEeMOXKIUBICT
OJTHOYACHOTO ONAJICHHS Ta 0XOJIOJKEHHS.

[TIoBHOrO B3a€MO3B'A3KY MOKJIMBO JOCAITH
PI3HUMHU LUIAXaMU:

- 3@ TUIIOM CHUCTEMH, LI0 BUKJIIOYAE OYy/Ib-
SIK1 PU3UKH;

- ONAIEHHS Ta OXOJIOJKEHHS 3J1HCHIO-
IOTBCSL 32 JIOMOMOTOI0 PEBEPCHBHOTO TEILIOBOTO
Hacoca, SKMM He Mo)ke 3a0e3nedyBaTd OMaJCHHS
Ta OXOJIOKEHHS OTHOYACHO;

- €IMHOI0 CHCTEMOIO O30Ty, sKa 3a-
Oe3nedye onajJeHHsSM ab0 OXOJIOKEHHSM (Hampu-
KJ1aJl, IBOTPYOHI (paHKOMIN 31 3MIHHUM pPEXHUMOM
poboTn);

- €IMHUM KOHTPOJIEPOM, IIO TPAIIO€ TMOC-
JIJIOBHO JUISl OMAJIEHHS Ta OXOJIOJDKEHHS. 3aCTOCO-
BYETBCS JI0 CHCTEM, JI€ OTAJICHHSIM Ta OXOJIOJKEH-
HSIM MO’KHA IOBHICTIO YNPABJATH HA PIiBHI MPHMi-
IIEHHS1, HAIIPUKJIaJ1, YOTUPUTPYOH1 (paHKOMIH;

- 32 JIONOMOTOK) CHCTEMH, IO BKIIOYAE
YOpaBIIHHS ONAJICHHSAM (OXOJIOHPKEHHSIM B1JIIOBI-
JTHO) Ha PiBHI NPUMIIIEHHS Ta YIpPaBJiHHSI 0XOJIO-
JDKEHHSM (OTaJIeHHSIM BIJINOBIJHO) Ha PIBHI NpHU-
MIIIEHHS, 10 MPHU3BOJIUTH 10 CHEHU(IUHUX MpPO-
OJIeM CTOCOBHO B3a€MO3B'S3KYy OMAJICHHS Ta OXO-
Jo/pKeHHS. MaeThcsl Ha yBasi, HalpHUKIal, CUCTE-
Ma, IO CKJIAJA€ThC 3:

- IEHTPAJIbHOI CHCTEMH BEHTHWJIALIL, IO
00CIIyroBye JIeKijgbka MNPUMILIEHb 3 MOMEpPEeaHIM
HiAIrpiBOM Yy LEHTPalIbHIA BEHTUJIALIHHINA yCTaHO-
BlIl, Ta LIEHTPAJII30BAHOI0 YIIPaBJIiHHS TeMIIepary-
POIO MOJIaBAaHOT'O TOBITPS;

- OXOJIOJKYBaJbHOTO (a00 OmantoBajIbHO-
rO Ta OXOJIO/KYBAIHHOTO) TPUCTPOIO B KOKHOMY
NPUMILICHHI 3 MICHEBUM YIPaBIIHHAM. Y TaKuUX
CHUCTEMax MOYKHA JIOCSTTU TPbOX PIBHIB B3a€EMO3-
B'SI3KY:

can be achieved with a very simple control func-
tion or can request a complex integrated control
function. One shall differentiate at least:

O)no interlock: the two systems are con-
trolled independently and can provide simulta-
neously heating and cooling;

1)partial interlock: The control function is
set up in order to minimize the possibility of simul-
taneous heating and cooling. This is generally done
by defining a sliding set point for the supply tem-
perature of the centrally controlled system;

2) total interlock: The control function
enables to warranty that there will be no simulta-
neous heating and cooling.

A total interlock can be achieved in differ-
ent ways:

- by the system principle which avoids
any risk, for example;

- heating and cooling are generated by a
reversible heat pump which can not provide heat-
ing and cooling at the same time;

- asingle distribution network provides ei-
ther heat or cool (e.g. 2 pipes fan coils with change
over);

- by a single controller acting in sequence
on heating and cooling. This is applicable to sys-
tems where heating and cooling can both be totally
controlled at the room level, for example 4 pipes
fan coils;

- system including a control of heating
(respectively cooling) at the building level and a
control of cooling (respectively heating) at the
room level raised specific problems regarding in-
terlock of heating and cooling. They include for
example system composed of:

- a central ventilation system serving dif-
ferent rooms with a preheating coil in the central
air handling unit, and a central control of the
supply air temperature;

- acooling (or heating and cooling) device
in each room with its local control. In such sys-
tems one can reach the three levels of interlock:



- B3AEMO3B'I30K BIJCYTHIW: 3amaHe 3Ha-
YEHHSI TEMIIEPATYPH MOJaBaHOTO MOBITPs 3adiKco-
BaHE MMOCTIHUM 3HAUYCHHSIM;

- YaCTKOBHUH B33a€MO3B'SI30K: 3aJaHE 3Ha-
YeHHsI TeMIlepaTypy IO0JIaBaHOTO MOBITPS 3MIHIO-
€THCS 3aJIEKHO BiJl 30BHIIIHBOT TEMIIEPATYpPH;

- TIOBHMH B3a€MO3B'A30K: 3aJjaHE 3HAYCH-
HSl TEMIIEpaTypu MOJaBaHOTO IMOBITPS aBTOMAaTHY-
HO 3MIHIOETBCS 3aJIeKHO Bl MOTPeOM B OXOJO-
JDKEHH1 Pi3HUX 30H (IIMX MOTped Ta iHTErpOBaHOTO
YIPABJIIHHS Ta MOHITOPUHTY).

[Ipuknag MeTOMIB pPO3PaXyHKy TaKOTO
BILJIUBY 32 JIOIOMOT'O0 3aCTOCYBAaHHSI KOPUTYBaJlb-
Horo koedimienra momano B PrEN 15243:2005,
E.1.24.

7.4.6 Ynpaeninua ma monimopunz 0dice-
pena enepeii

VYnpaBiaiHHS Ta MOHITOPUHT JDKEpena eHep-
rii 3aJIexuTh BiJl TUIY Jpkepena eHeprii. OmgHak,
MeTa ToJjsrae B MiHiMizamii pobodoi TemrepaTypu
okepena eneprii. Lle mpusBoauTs 10 0OMEXEHHS
TEIUIOBUX BTpaTt. st TepMOAMHAMIYHHMX JDKEpem
eHeprii 11e TaKoXX MPU3BOJAUTH O 3POCTaHHS Tep-
MOJIMHAMIYHOTO Koe(ilieHTa KOPUCHOT JIii.

VY HacTymHHMX CTaHJapTax MojaHa iHQop-
MaIlisi CTOCOBHO OKPEMHX CHUCTEM JIXKEepPes CHEepTii:

- CHCTeMH JDKEpelsl i3 TOpIHHSIM IajHBa:
prEN 15316-4-1;

- CHCTeMH
15316-4-2;

- CHUCTEeMM COHSYHUX KojekTopiB: PrEN
15316-4-3;

- CHUCTEeMM LIEHTPali30BaHOTO TEIUIONO-
crayanns: EN 15316-4-5;

- 1HII B1JHOBIIOBaHI
eneprii: EN 15316-4-6;

- cucTeMa JpKepen eHeprii Ha Oiomaci:
prEN 15316-4-7.

HeoOxiaHO po3pi3HATH TPU OCHOBHUX THIH
YIPaBIiHHSA Ta MOHITOPUHTY TEMIIEpaTypH:

O)ympaBiiHHS Ta MOHITOPUHT TOCTIHHOI
TeMIIepaTypu;

1) ynpaBiiHHS Ta MOHITOPUHT 3MIiHHOT TEM-
nepaTypH 3aJIeKHO BiJl TOTOJHUX YMOB;

2) ynpaBiIiHHS Ta MOHITOPUHT 3MiHHOT TEM-
NepaTypy 3aJIeKHO BiJ HaBaHTA)KEHHS (BKIIOYAIO-
M YIpaBJIiHHSA Ta MOHITOPHUHI 3aJIeKHO BiJ] TE€M-
nepaTypy NpUMIILIEHHS).

7.4.7 Ynopaokysauusn oxcepen enepzii

7.4.7.1 3acanvni nonoswcenns

3a HasIBHOCTI Pi3HUX JKepelsl eHeprii Heoo-
X1IHO PO3PI3HATH HACTYIIHI THUIM YIPABIIHHA Ta
MOHITOPUHTY iX YHOPS/IKYBaHHS:

TEIJIOBUX  HACOCIB:

preN

CUCTCMHU JIKEPECII

JACTY b EN 15232:2011

- no interlock: the supply air temperature
set
point is fixed to a constant value;

- partial interlock: the supply air tempera-
ture set
point varies with the outdoor temperature;

- total interlock: the supply air tempera-
ture set
point is automatically reset depending on the
cooling request in the different zones (this
requests and integrated control system).

Example of methods to calculate this im-
pact through a correction factor approach is given
in prEN 15243:2005, E.1.2.4.

7.4.6 Generation control

The generation control depends on the ge-
nerator type. Nevertheless the goal consists gener-
ally in minimising the generator operating tempera-
ture. This enables limiting the thermal losses. For
thermodynamic generators this also enables in-
creasing the thermodynamic efficiency.

Details regarding specific systems are given
in the following standards:
- combustion systems: prEN 15316-4-1;

- heat pump systems: prEN 15316-4-2;
- solar heating systems: EN 15316-4-3;

- quality district heating systems: EN
15316-4-5;
- other renewable systems: EN 15316-4-6;

- biomass
15316-4-7.

Three main types of temperature control
can be differentiated:

0)constant temperature control;

1)variable temperature depending on the
outdoor temperature;

2)variable temperature depending on the
load (this includes control according to room tem-
perature).

generation  system: prEN

7.4.7 Sequencing of generators

7.4.7.1 General

If different generators are available one can
differentiate at least the following types of se-
guence control:
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0) 6e3 MPiIOPUTETHOCTI;

1) npiopuTeTHICTH, 10 0a3yeThCS Ha HaBa-
HT2KEHHSX Ta MOTY>KHOCTI JKEpena eHeprii;

2) IpIOPUTETHICTD, 10 0a3yeThes Ha edek-
TUBHOCTI JKEPET CHeprii.

Po3paxynku mpoBomate 3rimHo 3 PrEN
15316-4-1:2005, 5.3.3.

7.4.7.2 Komau

BrmB cuctemMu ynpaBiiHHS Ta MOHITOPH-
HTY pO3paxoByrOTh BiamosigHo mo PrEN 15316-4-
1.

Le#t cranaapT BKIIIOYAE TPU METOIM PO3pa-
XYHKIB: 32 THIIOM KOTJa, 32 €(pEeKTUBHICTIO KOXKHO-
ro KOHKPETHOTO KOTJa, 32 IUKIIYHICTIO poOOTH
KOTJIa.

MeTto po3paxyHKy 3a €(EeKTUBHICTIO KOXK-
HOT'O KOHKPETHOTO KOTJa JIETaJIbHO OIHCYE, 5K 10~
TpiOHO OILIIHIOBATH BIUIMB CHCTEMH YIPABIiHHS Ta
MoHiTopuHry. Lle wacTtkoBo nmogano y 5.3.8 croco-
BHO TeMIIepaTypH eKCIUIyaTallii JKepena eHeprii
Ta 'y gonarky H.

1.4.7.3 IIorcepena enepeii na biomaci

BrmB cuctemMu ympaBiiHHS Ta MOHITOPH-
HTY JKepelia eHeprii po3paxoBYIOTh BIAIOBIIHO 10
EN 15316-1:2007, 7.3.4.1. lle#t Meron momiOHMi
1o "nupekTuBHOro Metony" 3rigHo 3 PrEN 15316-
4-1.

Poboua Temmneparypa axepena eHeprii Mo-
ke OyTu po3paxoBana BiamosigHo g0 PrEN 15316-
4-1 nst TeMnepaTypH eKcInTyaTalii Jpkepena eHep-
rii.

7.4.7.4 Cucmemu yenmpanizoeanozo men-
JIONOCMAYAHHS 3 AKICHUM Pe2yto8aAHHAM

BrnuB cucremMu ympaBiiHHS Ta MOHITOpH-
HTY JIKepenia eHeprii po3paxoByroTh 3rigHo 3 EN
15316-4-5.

Brparu pospaxoByroTs 3rigHo 3 6.2.2 "Te-
IUIOB1 BTpaTH cuctemu". Brpatu 3anexats Bix ce-
penHBOi TeMIIepaTypu TEIUIOHOCIS Y TEIUIOBUX IY-
HKTaX JKUTJIOBUX OYIUHKIB.

[ls Temmeparypa 3aleXHTh BiJl CEpeaHBOT
TEMIIEPaTypy TEIUIOHOCIS BHYTPIIIHIX CHCTEM, SKa
Moke OyTH po3paxoBaHa Tak camo, fK 1 poboua
TeMmreparypa JpKepena eHeprii BiANOBIAHO 10
prEN 15316-4-1.

7.4.7.5 Cucmemu 3 meniosumu Hacocamu

BnnuB cucremu ymnpaBiiHHS Ta MOHITOpH-
HT'Y pO3paxoByIOTh BianoBigHO 10 EN 15316-4-2.

VY mpoMy cTaHmapTi MOJAHO JBa METOIU
PO3paxyHKy: CHPOILEHHH METOJ 38 TUTIOM CHCTEMHU
Ta JETATBHUN METOJ 3a XapaKTepHHMH Mpolieca-
MHU.
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O)without priorities;

1)priorities based on loads and generator
capacities;

2)priorities based on generator efficiencies.

This is calculated according to prEN
15316-4-1:2005, 5.3.3.

7.4.7.2 Boilers

The impact of the control system is calcu-
lated according to prEN 15316-4-1.

This standard includes three calculation
methods: typology, case specific boiler efficiency
method, boiler cycling method.

The "case specific boiler efficiency me-
thod" describes explicitly how to asses the impact
of the control system. This is dealt with in 5.3.8
running temperature of the generator and Annex H.

7.4.7.3 Biomass generation system

The impact of the generator control system
is calculated according to EN 15316-1:2007,
7.3.4.1. The method is similar to the "directive me-
thod" described in prEN 15316-4-1.

The generator operating temperature shall
be calculated in the same way as in prEN 15316-4-
1 running temperature of the generator.

7.4.7.4 Quality district heating systems

The impact of the generator control system
is calculated according to EN 15316-4-5.

The losses are calculated in 6.2.2 "Thermal
Loss". The loss depends on the mean temperature
of the dwelling station.

This temperature depends on the mean wa-
ter temperature of the secondary circuit of the
dwelling station which shall be calculated in the
same way as in prEN 15316-4-1 running tempera-
ture of the generator.

7.4.7.5 Heat pump systems

The impact of the control system is calcu-
lated according to EN 15316-4-2.

This standard includes 2 calculation me-
thods: a simplified method based on system typol-
ogy and a detailed case specific method.



Crporienuii MeTo 1 MTOBUHEH OYTH MOAaHUI
y HAiOHANBHOMY HONATKy. MOro po3polmsioTh
IUIAXOM 3aCTOCYBaHHS JI€TaJbHOI METOIMKU 3a
XapaKTepHUMM NpoLlecaMH AJIi KOHKPETHOrO BHU-
Ma/IKy, THUIIOBOTO JJIs HAIlOHAIBHOI Kiacudikarii.
3a3HaueHUH MiJXiJ 10 BU3HAUEHHS BIUIMBY yIIpaB-
JIHHS Ta MOHITOPHHTY TOBUHEH OyTH MOJAaHUM Yy
HaI[lOHAJIBHOMY JOJATKYy.

3acTocyBaHHS JETaIbHOTO METOYy 3a Xa-
paKTEepHUMM IPOLECAMU BpaxoOBYE BCTAHOBJIEHI
napaMeTpud KOHTpOJIepa CHUCTEMH TeIulonepeaayi.
Heo0xi1HO po3pi3HITH HACTYITHI TUIIN YIPABIIHHS
Ta MOHITOPHUHTY PO3MO/IiICHHS:

O)ympapiiiHHS Ta MOHITOPHHT TOCTIHHOT
TEMIIepaTypu;

1)ynpaBiiHHS Ta MOHITOPHHT 3MIHHOT TEM-
nepaTypH 3aJIeKHO BiJl IOTOJHUX YMOB;

2) yIpaBIiHHS Ta MOHITOPHHT 3MIHHOT TEM-
nepaTypy 3aJIe)KHO BiJl HABAHTa)KEHHS (BKJIIOYAO-
9YM YOpPaBIiHHS Ta MOHITOPHUHT BIAIOBIAHO 10 Te-
MIIEpaTypy MPUMIIICHHS).

3anexHO BiJ THITY YIpPaBIiHHS Ta MOHITO-
PHUHTY, L0 3aCTOCOBYIOTBCS, HOTPIOHO BU3HAYATH
eKCIUTyaTalliifHy TemIeparypy s MpOBEACHHS
PO3paxyHKy.

7.4.7.6 [looamkosuii pezepsruii Hacpieay

PoGota nomaTkoBUX pe3epBHUX HarpiBadiB
3aJISKUTh BiJl HACTYITHHUX 3HAY€Hb 30BHIIIHBOI Te-
MIepaTypH:

- TeMIepaTrypa BiAKIIOYCHHS Oc: mmkue
Ii€] TEMITEpaTypH TETUIOBUH HACOC BUMHKAETHCS, a
pe3epBHUI HarpiBay Mpaloe OJI1H;

- ©OanaHcoBa TeMIeparypa O0: mxae i€l
TeMIIepaTypy MOYMHAE MPAIIOBATH PE3epBHUM Ha-
rpiBad. Ll temmeparypa B yciX BUMaaKax JOpPiB-
HIO€ a00 BHUIIIE 32 TEMIIEPaTypy BUMUKAHHS.

HeoOxigHO BpaxoByBaTHM HACTYIIHI pEeXU-
MHU:

- aJIbTEPHATUBHUM PEXKUM: TeMIiepaTypa
BUMHUKaHHS Ta 0ajaHcoBa TeMIlepaTypa OJIHAKOBI.
3a Takoi TeMnepaTrypu TEIJIOBUH HACOC MPUMUHSE
po0boTy, a pe3epBHUI HarpiBay Mparroe OJIH;

- TapajielIbHUM pEeXUM: HeMae TeMIepa-
TypH BUMHKaHHs. 3a TeMIeparypu, 110 HHXKYa 3a
0aJaHCOBY, pe3epBHUI HarpiBau MOYMHAE TPAITFO-
BaTH MapajebHO 3 TEIUIOBUM HAcOCOM, KM mpa-
IIO€ 3 TIOBHOKO TIOTYKHICTIO;

- YaCTKOBUH MapayieIbHUN PEXHUM: 3a TeM-
nepaTypH, IO BHIIA 332 OaJaHCOBY, TEIJIOBUN Ha-
COC TpAIIOE OJUH. 3a TeMIIEpaTypH y MeXax MiX
0aJaHCOBOIO Ta TEMIIEPATYPOI0 BUMUKAHHS pe3ep-
BHUIM HarpiBay Mparoe, TEIUIOBUH HACOC TaKOXK
Mpaloe MapajeilbHO 3 MOBHOI MOTYXKHICTIO. 3a

JICTY B EN 15232:2011

The simplified methodology when existing

is the subject of a national annex. It is developed

by applying the detailed case specific method to

cases representative of a national typology. The

way to deal with control in this simplified metho-
dology does then depend on the national annex.

The application of the detailed specific me-
thod takes into account the controller setting of the
heat emission system. One shall at minimum diffe-
rentiate the following control types of the distribu-
tion:

0) constant temperature control;

1)variable temperature depending of the
outdoor temperature;

2)variable temperature depending on the
load (this includes control according to room tem-
perature).

From the type of control used one can de-
fine the operating temperature in the calculation
procedure.

7.4.7.6 Back up heater
The operation of back up heaters depends
on the following values of outdoor temperature:

- a cut off temperature ®e: below this
temperature the heat pump is switched off and the
back up operates alone;

- a balance temperature O%0: pelow this
temperature the back up is started. This tempera-
ture is in all cases equal or higher than the cut off
temperature.

The following mode shall be taken into ac-
count:

- alternate mode: the cut off temperature
and the balance point are equal. At this temperature
the heat pump is stopped and the back up operates
alone;

- parallel mode: there is no cut off tem-
perature. Below the balance temperature the back
up is started and operates in parallel with the heat
pump which operates at it's full power;

- partly parallel mode: Above the balance
temperature the heat pump operates alone. Be-
tween balance and cut off temperature back up is
and heat pump operate in parallel with the heat
pump at its full power. Below the cut off tempera-
ture the back up operates alone.
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TEMIIEpaTypH, IO HIDKYA 32 TEMIEpaTypy BUMU-
KaHHsI, pe3€pBHUI HarpiBay Mpawioe OJI1H.
1.4.7.7 Cucmemu COHAYHUX KONEKMOPIB
Meron po3paxynky nogaHo y EN 15316-4-
3:2007, Hemae BIAMIHHOCTEH MiX Pi3HUMU THIIAMH
CHUCTEM YIMPABIIHHSA Ta MOHITOPUHTY B YaCTHHI
00OB'SI3KOBHX BUMOT.
1.4.7.8 Cucmemu KoceHepayitiHux yCmaHo80K
Mertox po3paxynky 3rigao 3 EN 15316-4-
3:2007, 2.2.4 He po3pi3HsE PI3HUX THUIIIB CHUCTEM
YIIPaBIIiHHS Ta MOHITOPUHTY.

7.5 YupasJjiiHHS Ta MOHITOPUHT CHCTEM
BEHTHJISIIIT

7.5.1 Vnpaeninna ma monimopunz noei-
MPAHO20 NOMOKY 6 NPUMIU{EHHT

7.5.1.1 3acanvni nonoswcenns

Tun ynpaBmiHHS Ta MOHITOPHHTY, IO 3a-
CTOCOBYETBCS, IOBUHEH OyTH BU3HAUYEHUI BiAIoO-
BimHOo 1m0 EN 13779. HeoOxigHO pO3pi3HATH Ha-
CTYIIHI TUIU MICIEBOTO YIPABIIIHHS Ta MOHITOPH-
HTY IOTOKY MOBITPs y IPUMILIIEHHI 200 30Hi:

0) BiACYTHE YIpaBJIIHHS Ta MOHITOPHHT.
Cucrema mparftoe mocTiiHo 3:

a) py4HUM YIPABIIHHAM Ta MOHITOPUHIOM:
cHCTeMa IPAIIOE 3 PYYHUM TIEPEMHUKAHHSIM;

b) ynpaBniHHSM Ta MOHITOPHHIOM 3a Iepi-
OJlaMH 4Yacy: CHCTeMa TPAIIoe 3a 3aJJaHiM PO3KJIa-
JIOM 4acy;

C) ympaBaiHHAM Ta MOHITOPHHIOM 3a IPHU-
CYTHOCTI JIIOJIEH y MPHUMIILIEHHI: CHUCTeMa Mpalltoe
3aJIe)KHO BiJ (PAKTy MPUCYTHOCTI JTIOACH (BMUKAHHS
CBITJIa, iH(ppauepBOHi YYTIMBI €IEMEHTH TOIIO);

1) ympaBiiHHS Ta MOHITOPUHT 3 ypaxyBaH-
HAM (PaKTUYHOT MOTpeOH: cucTeMa YIPaBIAEThCS
CHOBIIIlyBa4aMH, 1110 BHUSIBJISIFOTH KUTBKICTh JIOJIEH,
napamMeTpH TOBITPsI MpUMIIIEHHS abo ajanToBaH1
o3HakaM (Hampukiaj, cropimyBaui CO;, ra3oBoi
cyMilni abo JIerkoi OpraHi4HOi pe4oBHHH). 3acTO-
COBaHl MapaMeTpu MOBHMHHI OyTH agamnToBaHi 10
BHU]IY JISUTHHOCTI Y BUBHAYEHOMY MPOCTOPI.

BriuB Tumy ynpaBiiHHS Ta MOHITOPUHTY
po3paxoByroTh 3rigHo 3 EN 15242:2007, 6.2.3 ta
6.2.5. Lleii BIIMB pO3paxoBYIOTh LUIIXOM MHO-
’KEHHSI BUTPATH TOBITPs HA JiBa Koe(illieHTH Cuse
ta Ceont BiamoBigHo 10 EN 15242.

3HavyeHHS Koe(DIIiEHTIB 3aeXaTh B

- THIY YIpPaBIiHHI Ta MOHITOPHUHTY;

- TNpu3Ha4YeHHs OyiBIii.

7.5.1.2 Vnpaeninna ma mouimopune 6u-
mpamu nogimps npu 1020 Nid2omosyi

Heo0XxigHO pO3pI3HATH HACTYIHI
YIPaBIiHHS Ta MOHITOPUHTY:

THUIIN
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7.4.7.7 Solar heating systems

The calculation method defined in EN
15316-4-3:2007, does not distinguish between dif-
ferent types of control systems in its normative
part.

7.4.7.8 Cogeneration systems

The calculation method defined in EN
15316-4-3:2007, 2.2.4 does not differentiate differ-
ent types of control systems.

7.5 Ventilation control

7.5.1 Air flow control at the room level

7.5.1.1 General

The type of control to use shall be specified
according to EN 13779. One shall at least differen-
tiate the following types of local (room or zone)
flow control.

0) No control: The system runs constantly:

a) manual control: The system runs accord-
ing to a manually controlled switch;

b) time control: The system runs according
to a given time schedule;

c) presence control: The system runs de-
pendent on the presence (light switch, infrared sen-
sors etc.);

1) demand control: The system is controlled
by sensors measuring the number of people or in-
door air parameters or adapted criteria (e.g. COy,
mixed gas or VOC sensors). The used parameters
shall be adapted to the kind of activity in the space.

The impact of the control type is calculated
according to EN 15242:2007, 6.2.3 and 6.2.5. This
impact is calculated by multiplying the air flow by

two characteristic coefficient called Cuse and Coont
in EN 15242.

The coefficient value depends on:

- the control type;

- the use profile of the building.

7.5.1.2 Air flow control at the air handler
level

One shall differentiate at least the following
types of control:



0) BiicyTHE yIpaBIIiHHS Ta MOHITOPHUHT;

1) nBomO3HMIIIiHE yIPaBIiHHSA Ta MOHITO-
PHHT 32 IepioIoM Hacy;

2) aBTOMarH4HE YIPABIIHHSI Ta MOHITOPHHT
BUTPATH MOBITPs 200 TUCKY 3/0€3 BiIHOBIICHHS THUCKY.

BrumB Tumy ympaBiiHHS Ta MOHITOPUHTY

po3paxoBytoTh BigmoBigHo g0 EN 15242:2007,

6.2.3 3a momomMoror KoedilieHTa Cuse. Bin BiJIO-

Opakae MPOMDKOK Hacy, 3a SIKOrO BEHTHJISTOP
YBIMKHEHHH.

BB aBTOMaTUYHOIO yNpaBiliHHSA Ta MO-
HITOPUHTY BHUTpPAaTH HAa €HEPrOCIIOKMBAHHS 3alie-
KUTb B1Jl 3aCTOCOBAHOI0 MIPUBOAY, 1110 BUKOPUCTO-
BYIOTbH JJISl YIIPABJIiHHA BUTPATOIO (emiidepu, mo-
BOPOTHI JIONIATKU JUIsl OCbOBOT'O BEHTHJIATOpA, pe-
IYJIIOBaHHS HIBUAKOCTI). BIUIMB po3paxoByroTh
pigmoBigHo no EN 15241:2007, 6.3.4 3a monomo-

ror KoedimieHTa Cconf. Boius aBTOMaTrM4HOrO
YIPaBIiHHS Ta MOHITOPHUHTY BUTpPATH MOBITPS 3
BITHOBJICHHSIM THCKY HE PO3TJISIAETHC B I[BOMY
CTaHJapTi.

7.5.1.3 Vnpaeninna ma mounimopune 3axu-
cmy menioo0OMIHHUKA B8I0 NepeoxXon00NCeHHs ma
nepezpieanHs

BrnuB cucremu ynpaBiiHHS Ta MOHITOPH-
HTY TEIJIOOOMIHHHMKA JUIS pereHeparii TeIruioTH
po3paxoByroTh 3rigHo 3 EN 15241:2007, 6.3.4.

[Tpu BUKOpHUCTaHHI IOTO CTaHAAPTY HEOO-
X1IHO PO3PI3HATH HACTYITHE.

VYropaBiiHHS Ta MOHITOPUHI 3aXMCTy Bij
MePEOXOJIOKEHHSI:

0)BiZicyTHE yIpaBIiHHS Ta MOHITOPUHI 3a-
XHCTY BiJl TIEPEOXOJOKEHHS: HE BHUKOHYETHCS
JKOJHUX CIHElaIbHUX Aif I Yac OHaJoBaIbHOIO
nepiony;

1)HasiBHE YNpaBIIiHHS Ta MOHITOPHHI 3a-
XHCTY BiJI TIEPEOXOIOKEHHS: i1 Yac OMaTOBalIb-
HOTO TNepioJly cXxema YIpaBJIiHHs TapaHTye, 110 Te-
MIiepaTypa MOBITPS, 10 BUXOIAUTH 3 TEIJIOOOMIH-
HUKa, HE € 3aHaJTO HU3BKOIO JJIS 3aro0iraHHs me-
PEOXOIOIKEHHIO.

BruB cuctemMu ynpaBiiHHS Ta MOHITOPH-
HTY 3aXHCTy BiJ IepeoxoiopkeHHs nogaHo B EN
15241:2007, 6.3.5.3.

VYropaBiiHHS Ta MOHITOPUHT 3aXMCTy Bij
neperpiBaHHs:

0)BifCyTHE ympaBIliHHS Ta MOHITOPUHT 3a-
XHCTY BiJ] IEpPErpiBaHHsA: HE BUKOHYETHCS JKOJIHUX
CrieIiagbHUX IH M1 Yac TETUIoro abo MmepexigTHoro
NepioJIiB POKY;

JACTY b EN 15232:2011

0) no control;
1) on off time control;

2)automatic flow control with or without
pressure reset.

The impact of the control type is calculated
according to EN 15242:2007, 6.2.3 through the
Cuse coefficient. This represents the fraction of
time where the fan is on.

The impact of an automatic flow control on
the energy consumption is highly dependant on the
actuator used to modulate the flow (dampers, blade
angles for axial fan, speed control). It is calculated
according to EN 15241:2007, 6.3.4 through the

Ceontcoefficient. Nevertheless the impact of auto-
matic air flow control with pressure reset is not
dealt with in this European Standard.

7.5.1.3 Heat
overheating control

exchanger defrosting and

The impact of the control system of a heat
exchanger for heat recovery is calculated according
to EN 15241:2007, 6.3.4.

When applying this standard one shall dif-
ferentiate the following case:

Defrosting control:

0)without defrosting control: there is no

specific action during cold period;

1)with defrosting control: during cold pe-
riod a control loop enables to warranty that the air
temperature leaving the heat exchanger is not too
low to avoid frosting.

The impact of defrosting control is consi-
dered in EN 15241:2007, 6.3.5.3.
Overheating control:

0) without overheating control: there is no
specific action during hot or mild periods;
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1) HasBHE yNpaBIiHHA Ta MOHITOPHHT 3a-
XUCTY BIJl TIEpErpiBaHH: IIiJl Yac MEepioay O0XOJ0-
JDKCHHS, KOJH [Iisl TETUIOOOMIHHUKA BiKe Heedek-
THBHA, CXE€Ma YIPAaBIIIHHA IPUIIUHSAE CBOIO POOOTY
abo mepernyck uepe3 TeII000MiHHUK.

Brumg 3amo6iranss nepeHarpiBaHHIO MMOBi-
TP Tig dYac OXOJoMKeHHs mogaHo y EN
15241:2007, 6.3.5.4.

7.5.1.4 BuxopucmanHs 308HIUHBLOCO NOBI-
Mpsi 3 HU3LKOIO MEeMNepamypor, a makodic y Hiu-
HUL nepiod Yacy nio 4ac percumy 0X0100HCeHH s

s ¢yHKIis ympaBiiHHS Ta MOHITOPHHTY
BUKOPUCTaHHSA MPHUPOJHOI BEHTHIIAILII J103BOJISIE
BUKOPUCTOBYBATH 30BHIIIHIO MTPOXOJIOAY ISl 0XO-
JIOJDKEHHS TIOBITPS BCEPEANHI OYyIiBIIL.

HeoOxigHO pO3pI3HATH HACTYIHI
MIPUPOHOTO OXOJIOKEHHS:

0) BiZICYTHE yIpaBIliHHsI Ta MOHITOPHHT;

1) oXOMOKEHHST B HIYHMH Tepio] Yacy:
BUTPATY 30BHIIIHBOTO MOBITPS BCTAHOBIIOIOTH 10
MaKCHMaJbHOTO 3HAUEHHs IiJ Yac MepioAy He3a-
MTOBHEHOTO JIFOJIbMH MPUMIIIEHHS 32 YMOBH: TE€M-
nepatypa NMPUMIMIEHHS BHIIE 33JaHOTO 3HAYCHHS
s 3a0e3nedeHHs KOMGOPTHUX YMOB; PI3HHUIIL
MK TEeMIIepaTypOr0 MPUMILICHHS Ta 30BHIIIHBOIO
TEMIIEPATypOIO BHUIIE 3aaHOI MEXi; AKIIO MPUPO-
JTHE HiYHE OXOJIOPKEHHS 3a0e3MeuyeThCsl aBTOMa-
TUYHUM BIAKPUTTSAM BIKOH 3a BiJICYTHICTIO yIpaB-
JIHHS BUTPATOIO MOBITPS;

2) BUTpATy 30BHIIIHHOTO MOBITPS MPH MPH-
POJHOMY OXOJIOJIKEHHI Ta PELUPKYJIALil MOBITPs
PEryNIIOI0Th MiJ Yac BCIX MEPIoJIiB yacy JUIsl MiHi-
Mi3alii MeXaHIYHOTO OXOJIOMKeHHs. Po3paxyHok
BUKOHYIOTh HAa OCHOB1 TEMIIEpaTyp;

3) h, X - cipsiMoBaHe ympaBIliHHS Ta MOHi-
TOPUHT: KUIBKICTh 30BHIIIHBOTO MOBITPSI Ta PELU-
PKYJSLINHHOrO MOBITPS PErylIoITh IMiJ] Yac BCIX
MepioiB Yacy JJisg MiHIMIi3allii OXOJOKEHHS 3 Me-
XaHIYHUM CIOHYKaHHSAM. P0O3paxyHOK BHKOHYIOTb
Ha OCHOBI TEMIIEpaTyp Ta BOJIOTOCTI (EHTaJbII1).

Hiyne oxoyiofkeHHsS BH3HAYEHO 3TiJHO 3
EN ISO 16484-3:2005, 5.5.3.5.8. Horo BruiuB He-
00XiHO po3paxyBaTu BiamoBigHO 10 PrEN
13790:2004, 5.2 ta 9.4.3.

h, X - cpsiMOBaHe ympaBIiHHS Ta MOHITO-
puHr Bu3HaueHo 3rigHO 3 EN ISO 16484-3:2005,
5.5.3.5.2.

Brume Qynkiii moBuHeH OyTtu po3paxoBa-
HUH NUISXOM BU3HAYEHHS JUIS KOKHOTO PO3paxyH-
KOBOT'O TIepioly €KBIBaJIECHTHOI BUTPATH MOBITPSI.

THUIIN
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1) with overheating control: during cooling
periods where the effect of the heat exchanger will
no more be positive a control loop stops modulates
or bypass the heat exchanger.

The impact to prevent air heating in a cool-
ing period is considered in EN 15241:2007,
6.3.5.4.

7.5.1.4 Free cooling and night time ventila-
tion during cooling mode

This control function for fan-assisted natu-
ral ventilation enables to use the cooler outdoor to
cool down the indoor air inside the building.

One shall differentiate the following types
of free cooling:

0)no control

1)night cooling: the amount of outdoor air
is set to its maximum during the unoccupied period
provided: the room temperature is above the set
point for the comfort period; the difference be-
tween the room temperature and the outdoor tem-
perature is above a given limit; if free night cooling
will be realised by automatically opening windows
there is no air flow control;

2)free cooling the amount of outdoor air
and recirculation air are modulated during all pe-
riods of time to minimize the amount of mechani-
cal cooling. Calculation is performed on the basis
of temperatures;

3)h, x - directed control: the amount of
outdoor air and recirculation air are modulated dur-
ing all periods of time to minimize the amount of
mechanical cooling. Calculation is performed on
the basis of temperatures and humidity (enthalpy).

Night cooling is defined in EN ISO 16484-
3:2005, 5.5.3.5.8. Its impact can be calculated ac-
cording to prEN 13790:2004, 5.2 and 9.4.3.

h, x - directed control is defined in EN ISO
16484-3:2005, 5.5.3.5.2.

The impact of the function shall be calcu-
lated by determining for each calculation period an
equivalent air flow rate.



7.5.2 Ynpaeninna ma monimopunz mem-
nepamypu npunjiueHo20 nogimps

7.5.2.1 3azanvni nonoscenns

SIkuio cuctema MOBITPSHOTO OXOJIOJKEHHS
00CIIyrOBY€E JIMIIE OJHE NPUMIIICHHS Ta YIpaBis-
€THCS BIATOBIHO 10 BHYTPIIIHBOI TEMIEPATYpH
[BOTO TPUMIIIEHHS, HEOOXIJHO BUKOPHCTOBYBATH
BHMOTH 3TiTHO 3 7.4 y BUIAIKY, KOJH YIPaBIiHHS
BITUBAE HA TEMIIEPATYPY MOAaui.

B inmmx Bumagkax HeoOXigHO audepeH-
[IFOBATH HACTYIHI THIH YIPABIiHHS Ta MOHITOpPH-
HTY:

0) BiaCyTHI yHpaBIiHHS Ta MOHITOPHHT:
KOJITHA CXeMa YIMpaBIiHHSA HE HAJa€ MOMJIUBOCTI
BIUIMBATH HA TEMIIEPATYPY MPUILITUBHOTO IOBITPS;

1) mocriiiHa HacTpoOiiKa: cXxeMa YIpaBJIiHHS
HA/Ia€ MOXJIUBICTh KOHTPOJIOBATH TEMIIEPATYPY
MIPUILTMBHOTO MOBITPS, 3aJ]aHe 3HAYEHHS € MOCTiN-
HUM 1 MOKE€ YIPABJISATHCH JIUIIE BPYUHY;

2)3MiHHa HACTpOWKa 3a IMOTOJAHUX YMOB:
cXeMa YIpaBIiHHS HAJa€ MOXJIMBICTh KOHTPOJIIO-
BaTW TEMIEpaTypy NPUILTUBHOTO TmoBiTpa. Ha-
CTpOiiKa - e MPOCTa 3AJICKHICTh BiJ 30BHIIIHBOI
TeMIeparypu (Hampukiam, JiHiiHA QYHKIIi);

3) 3MiHHA HaCTpO¥Ka 3aJIe)KHO BiJl HABAHTA-
KEHHS: CXeMa YIPAaBIiHHS HaJa€ MOXIIUBICTh KOH-
TPOJIIOBATH TEMIEpaTypy HPUILUTUBHOTO MOBITPAL.
Hactpoiiky Bu3HayaroTh $K (yHKIIIO HaBaHTa-
KEeHHs1 npuMimieHHs. 1{poro, sk mpaBHi0, MOXHA
JOCSATTH TPU IHTErpOBaHIM CHCTEMi YIpaBIiHHSA,
10 A€ MOKJIMBICTh OTPUMYBATH BIAMNOBIIHY TE€M-
nepatypy a00 BCTaHOBJIIOBAaTH MPUBOAU B PI3HUX
MPUMIIIEHHSX.

Take ynmpaBiiHHSA Ta MOHITOPHUHI TeMIlepa-
TypY HEOOX1AHO PO3IJISIIaTH 3 0COOJIMBOIO YBArolo,
SKIIO [l CUCTEeMH He 3amofirae OJHOYACHOMY
OTAJICHHIO Ta 0X0JIOKeHHI0. J{uB. 7.4.5.

BrnuB Takoro ympaBiiHHS Ta MOHITOPUHTY
TEeMIepaTypu TPUILTHBHOTO TIOBITPS PO3PaxoBY-
1016 Bignosiguo o EN 15241:2007, 6.3.7 ta 6.3.8.
Jlnst Toro, o0 3acTOCOBYBAaTH 1IeH CTaHIAPT, He-
00X1JTHO TOYHO BU3HAUMTH 3aJ[aHe 3HAUEHHS I0Ja-

BAaHOI TeMIIepaTypu: Ts.so

7.5.2.2 Ynpaeninnua ma monimopumne 60.10-
eocmi  HeoOXiIHO pPO3pI3HATH HACTYIHI THUIH
YIPaBIiHHS Ta MOHITOPUHTY:

0)BiZCyTHE yNpaBiHHS Ta MOHITOPHHT BO-
JIOTOCTI: OJHA CXeMa YIPAaBJIIHHS HE HAJa€ MOX-
JIMBOCTI BIUIUBATH Ha BOJIOTICTh MPHUILTUBHOTO TO-
BITpS,

1) oOMexXeHHs BOJIOTOCTI MPHUITTUBHOTO
MOBITPSI: CXeMa YIPaBIiHHA HAJA€ MOXJIUBICTh
3aroOIrTH JOCSATHEHHIO 3HAYSHHS BOJIOTOCTI IO/a-

JICTY B EN 15232:2011
7.5.2 Supply temperature control

7.5.2.1 General

If the air system serves only one room and
is controlled according to indoor temperature of
this room one shall use 7.4 even if the control acts
on the supply temperature.

In the other cases one shall differentiate at
least the following types of control:

0)no control: no control loop enables to act
on the supply air temperature;

1)constant set point: a control loop enables
to control the supply air temperature, the set point
is constant and can only be modified by a manual
action;

2)variable set point with outdoor tempera-
ture compensation: a control loop enables to con-
trol the supply air temperature. The set point is a
simple function of the outdoor temperature (e.g.
linear function);

3) variable set point with load dependant
compensation: a control loop enables to control the
supply air temperature. The set point is defined as a
function of the loads in the room. This can normal-
ly only be achieved with an integrated control sys-
tem enabling to collect the temperatures or actuator
position in the different rooms.

This temperature control shall be consi-
dered with a particular attention if the system prin-
ciple does not prevent simultaneous heating and
cooling. See 7.4.5.

The impact of this supply temperature con-
trol shall be calculated according to EN
15241:2007, 6.3.7 and 6.3.8. To apply this standard
it is necessary to define precisely the set point of

the supply temperature: Ts,s0

7.5.2.2 Humidity control

One shall differentiate at least the following
types of control:

0)no humidity control: no control loop en-
able to act on the supply air humidity;

1) supply air humidity limitation: a control
loop enables to avoid the supply air humidity to go
below a threshold value;
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BAaHOTO MOBITPS HUXKYE 32 MIOPOTOBE 3HAYCHHS,

2) ympaBiiHHA Ta MOHITOPHHI BOJIOTOCTI
NPUIUTMBHOTO TOBITPS: CXEMa YIPaBIIHHSA Ha/lae
MOJJIMBICTh YTPUMYBATH BOJIOTICTh MPUILUIMBHOTO
MOBITPSI 3 MOCTIHHUM 3HAYCHHSIM;

3) ympaBiiHHA Ta MOHITOPHUHI BOJIOTOCTI
MOBITPS. B MPHUMILIEHHI a00 MOBITPs, 10 BUIAIS-
€TBCS: CXEMa YIPaBIiHHSA HAJTa€ MOXJIHMBICTh
YTPUMYBaTH BOJIOTICTH TOBITPS B NPUMIIICHHI 3
MOCTIHHIM 3HAYCHHSIM.

BriuB KOHTPOIIOBaHHS BOJIOTOCTI HE00-
xigHO pospaxoByBatu 3rimHo 3 EN 15241:2007,
6.3.9.

7.6 YupasJiiHHSI Ta MOHITOPUHI CHCTEM
OCBIiTJIEHHS

HeoOxigHO pO3pI3HATH HACTYNHI THIH
VIIPaBIIiHHS Ta MOHITOPUHTY:

a) YIpaBlliHHA Ta MOHITOPHHI 3a MPUCYT-
HOCTI JIFOJIEH y IPUMILICHHI

0) pyuHe BMHKaHHS/BUMUKAHHS: OCBITJICH-
HSl BMUKAIOTh T4 BUMHUKAIOTh 33 JIOTIOMOTOI0 pyd-
HOTO IepeMuKaya B MPUMIIIEHHI,

1) pyuHe BMHKaHHS/BUMHKAHHS 3 aBTOMa-
TUYHUM TIONEPEKYBaTbHUM OIUMaHHSIM: CBITJIO
BMHUKAIOTh Ta BUMHUKAIOTh 32 JOIIOMOTOI0 PyYHOTO
nepemMukada B npuminieHHi. Kpim Toro, aBTomaru-
YHUH CHTHAJI aBTOMAaTHYHO BUMHKAE OCBITICHHS
HE MEHILIe O/IHOTO Pa3y Ha JIeHb, SIK IPaBHUJIO, YBe-
yepl s 3arno0iraHHs 3aiiBii eKcrulyaraiii B Hid-
HUi nepiox yacy;

2) aBTOMAaTHYHE BMHUKAHHS/TbMSIHE OCBIT-
JICHHS: CHCTEeMa YIPaBIiHHSI BMHKAE aBTOMATHYHO
CBITJIO 32 HasIBHOCTI JIIOJIEW B OCBITJIIOBaHIM 30HI
Ta ABTOMATUYHO TMEPEeMHKAE CBITIO Yy CTaH i3
OUTbII HU3BKUM pIBHEM OCBITJICHHS (HE Ouiblie
Hik 20 % BiJ HOPMaNIBHOIO BKJIIOUEHOTO CTaHy) He
MI3HIIIE HIK 3a 9 XB MICIsS 3BUIbHEHHS OCTaHHIM
NPUCYTHIM 30HU OCBiTJIeHHS. Kpim Toro, He mi3Hi-
1€ HIXK 32 S XB IMICJISI 3BUTBHEHHSI OCTAHHIM TIPHUCY-
THIM TPHUMIIIEHHS OCBITJIEHHS TMOBHHHO aBTOMa-
TUYHO Ta MOBHICTIO OyTH BUMKHEHO;

3) aBTOMaTHYHE BMHUKAHHS/BUMHKAHHS:
CHCTEeMa YNpaBJIiHHS Ta MOHITOPUHTY BMHKA€ CBi-
TJIO aBTOMATHYHO 3a HasBHOCTI JIIOJIeH Y 30H1 OCBI-
TJIICHHS, a TAKO)X aBTOMATHYHO TIOBHICTIO BUMHUKAE
OCBITJIEHHSI HE Mi3HIIIE HiXk 32 5 XB MicMs 3BiJib-
HEHHS OCTaHHIM IPUCYTHIM 30HU OCBITJIEHHS;

4) pyyHe BMUKAHHS/TbMSHE OCBITJIICHHS:
CBITJIO MOXe OyTH YBIMKHYTO JIMIIIE 3aC00aMH py-
YHOTO MEepeMHKaHHS B 30HI OCBITIEHHS (200 moo-
T3y Hel) Ta, SKIIO0 He BUMHUKAETHCS BPYYHY, aBTO-
MaTHYHO NEPEMHUKAETHCS 10 CTaHy 3 OUIbII HU3b-
KM piBHEM OCBiTJICHHs (He Oinbie Hixk 20 %

2)supply air humidity control: a control
loop enables to keep the supply air humidity at a
constant value;

3)room or exhaust air humidity control: a
control loop enable the room air humidity to be
kept at a constant value.

The impact of the humidity control shall be
calculated according to EN 15241:2007, 6.3.9.

7.6 Lighting control

One shall differentiate at least the following
types of control:
a) occupancy control

0) Manual On/Off Switch: the luminary is
switched on and off with a manual switch in the
room;

1) Manual On/Off Switch and additional au-
tomatic sweeping extinction signal: the luminary is
switched on and off with a manual switch in the
room. In addition, an automatic signal automatical-
ly switches off the luminary at least once a day,
typically in the evening to avoid needless operation
during the night;

2)Auto On/Dimmed: the control system
switches the luminary(ies) automatically on when-
ever there is presence in the illuminated area, and
automatically switches them to a state with reduced
light output (of no more than 20 % of the normal
‘on state’) no later than 5 min after the last presence
in the illuminated area. In addition, no later than 5
min after the last presence in the room as a whole
is detected, the luminary(ies) is automatically and
fully switched off;

3)Auto On/ Auto Off: the control system
switches the luminary(ies) automatically on
whenever there is presence in the illuminated area,
and automatically switches them entirely off no
later than 5 min after the last presence is detected
in the illuminated area;

4) Manual On/Dimmed: the luminary(ies)
can only be switched on by means of a manual
switch in (or very close to) the area illuminated by
the luminary(s), and, if not switched off manually,
is/are automatically switched to a state with re-
duced light output (of no more than 20 % of the



BiJl HOPMAJILHOTO BKJIFOUEHOTO CTaHy) CHUCTEMOIO
ABTOMATHUYHOTO YIPaBJIiHHSA HE MI3HIIIE HDK 3a 5
XB MICHS 3BUIBHEHHS OCTaHHIM MPHUCYTHIM 30HH
ocBiTieHHs. KpiM TOro, He mi3HimIe HIX 3a 5 XB
micisg 3BUIBHEHHS OCTaHHIM MPHUCYTHIM TNpUMi-
IICHHS CBITJIO @BTOMAaTHYHO Ta TIOBHICTIO TTIOBUHHO
OyTH BUMKHEHUM;

5) pyuHe BMHKaHHS/aBTOMAaTHYHE BHMHU-
KaHHS: CBITJIO MOXK€ OYTH YBIMKHEHO JIMIIIE 3acO-
0aMu Py4YHOTO IMEPEMUKAHHS B 30HI OCBITJIICHHS
(abo moOnu3y Hei) Ta, SIKIIO HE BUMHUKAETHCS BPY-
YHY, aBTOMaTU4YHO MOBHICTIO BUMHUKAETHCS CHCTE-
MO0 aBTOMATHYHOTO YNPABIIHHA HE Mi3HIIIE HDK
3a 5 XB micis 3BIJIbHEHHSI OCTaHHIM MTPUCYTHIM 30-
HH OCBITJICHHS,

b) ynpaBiiHHS Ta MOHITOPHHI 30BHIIIIHBO-
T'0 JIGHHOTO OCBITJICHHSA

0) pyuHe: BiCYyTHE aBTOMAaTH4YHE YIIpaB-
JHHS 3 ypaXyBaHHSM JCHHOTO OCBITJICHHS;

1) aBroMaTHYHEe: aBTOMATH30BaHA CHCTEMa
BPaxoOBY€E JICHHE OCBITICHHS.

BrumB cucremu yrpaBiiiHHs Ta MOHITOPUHTY
Bu3HauaroTh 3rimHo 3 EN 15193. Po3paxyHok mpo-
BOJISITh 32 JIOTIOMOT'OK) METOJIy BpaXyBaHHS 4acy 3ri-
o 3 7.2.4. Tlepion 4acy, BOPOJOBXK SIKOTO CBITIIO
YBIMKHEHO, OTPUMYIOTh IIUIIXOM MHOXCHHS 4acy
BUKOPUCTaHHsI OYyiBIi Ha KOE(DIIiEHT MOHMKEHHS
BinoBiqHo 10 dopmyi (7) Ta (8) EN 15193:2007.

Koedirient Fp BpaxoBy€ BIUIUB JEHHOIO

ocBiTieHHs. KoeiwieHT Fo BpaxoBY€ BIUIUB Mepi-
OJly BUKOPUCTaHHS MPUMIIIICHHS.

BnnuB ynpaBiiHHS Ta MOHITOPHHTY 30BHi-
IIHBOTO JICHHOTO OCBITJICHHS BU3HAYEHO BIJIOBIA-
Ho 1o nojgatka C EN 15193:2007.

Koedirient FD,C-", 110 MAa€ BITHOIIEHHS 110
YIOPaBIiHHSA Ta MOHITOPUHTY JAEHHOI'O OCBITJIEHHS,
nomano B tabmumi C.9 EN 15193:2007. Moro 3Ha-
YEHHS 3aJICKHUTh Bi:

- THUIy YNpaBIiHHS Ta MOHITOPUHTY: py4-
He/aBTOMATHYHE;

- piBHS TPOHWKHEHHS IEHHOTO CBITIA IO
OyxiBii: cnabkuit/cepeH1i/BUCOKUH.

Le#t xoedilieHT MOEAHAHO 3 APYTUM KOe-
GbimieHTOM PO3MOAUICHHS TMOjadl JIEHHOTO OCBIT-
JIEHHS JUI BU3HAaYeHHS KoedimieHTta Fp BiAmoBija-
HO /IO TOJAAHOTO METOY.

BrnuB ynpaBiiHHS Ta MOHITOPUHTY IEpio-
7Ty BUKOPUCTAHHS MIPUMIIIIEHHS BU3HAYEHO Y J10/1a-
Ky D EN 15316-1:2007. [Tepumii koediieHT Foc,
SIKUM 3aJIe)KUTh JIUIIE BiJl TUITY YIIPABIiHHS Ta MO-
HiTOpuHTY, Togano y Tabmmmi D.1 EN 15316-
1:2007. Leit koedilieHT MOETHAHO 3 MEPIOIOM Ya-
Cy, YIPOJOBXK SIKOTO TIJIOIIA € HE3aIIOBHEHOO, JIJIst
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normal 'on state') by the automatic control system
no later than 5 min after the last presence in the
illuminated area. In addition, no later than 5 min
after the last presence in the room as a whole is de-
tected, the luminary(s) are automatically and fully
switched off;

5) Manual On/Auto Off: the luminary(ies)
can only be switched on by means of a manual
switch in (or very close to) the area illuminated by
the luminary(ies), and, if not switched off manual-
ly, is automatically and entirely switched off by the
automatic control system no later than 5 min after
the last presence is detected in the illuminated area;

b) daylight control

0) manual: There is no automatic control to
take daylight into account;

1) automatic: An automatic system takes
daylight into account.

The impact of the control system can be
performed according to EN 15193. It is calculated
by a time approach according to 7.2.4. The time
during which the light is on is obtained by multip-
lying the occupation time of the building by reduc-
tion coefficient according to Equations (7) and (8)
of EN 15193:2007.

The coefficient £o takes into account the
impact of daylight. The coefficient Fo takes into
account the impact of occupation.

The impact of daylight control is deter-
mined according to Annex C of EN 15193:2007.

The coefficient dealing with daylight con-

trol Fo.cn is given in Table C.9 of EN 15193:2007.
Its values depend on:

- the control type manual /automatic;

- the level of daylight penetration in the
building: weak/medium/strong.

This coefficient is combined with a second
coefficient dealing with daylight supply to obtain
the o the approach is described.

The impact of occupancy control is deter-
mined according to Annex D of EN 15316-1:2007.
First the coefficient Fec which depends only on the
control type is read in Table D.1 of EN 15316-
1:2007. This coefficient is combined with the pro-
portion of the time that the space is unoccupied to
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BU3HAYCHHS KoeimieHTa Fo.

7.7 YupasJiiHHS Ta MOHITOPUHT CHCTEM
JKAJTI031

IcHye nBi pi3HI MOTHBAIIl IS yIIPABIIIHHS
Ta MOHITOPHHTY aJIt031: 3aXUCT BiJ COHIIS IS
3amo0iraHHs NEpPerpiBaHHIO Ta SICKPaBOMY CBITIY.
Heo0xigHo po3pi3HATH HACTYIHI THUIH YIPABITiHHS
Ta MOHITOPHHTY:

0)  pyuse;

1) MOTOpPH30BaHE;

2) ABTOMATHUYHE;

3) KOMOIHOBaHE CBITJIO/ yKamr031/
ynpasminasg OBKIL

BruiuB yrmpaBitiHHS Ta MOHITOPUHTY YKaJTkO-
31 Ha HAIXO/KCHHSI TCIUIOTH B1JI COHSYHOI paiamii
HeoOximHO BpaxoByBatu 3rigHo 3 pPreN I1SO
13790:2004,11.4.3 cTOCOBHO pyXOMOTO 3aTiHEHHSI.

BriuB yrpaBiliHHSL Ta MOHITOPUHTY KaJlto-
31 Ha TEIJIOBTPATH B HIYHUI Mepio yacy HEOOXi-
HO BpaxoByBaTH 3rimHo 3 PrEN 1SO 13790:2004,
8.3.2 (edexT HIUHOT TETITO130IIAIII1).

7.8 Cucrema apTroMaTHu3alii ;KUTJIa Ta
oyaiBJi

Cucrema aBTOMarH3allii KuTiaa Ta OymiBii
HajJa€e HACcTymHI (YHKIIIT TOJaTKOBO 1O CTaHIapT-
HUX (QYHKIIH yIpaBIiHHSA Ta MOHITOPUHTY:

- IIEHTpaji30BaHa aJanTallis CUCTEMH aB-
ToMaTu3allii kutiaa Ta OyaiBii 10 MOTped Kopuc-
TyBaua: Hampukiaja, rpagiku poOOTH, BiINOBIIHI
HaCTPOWKHU;

- IIEHTpaJi30BaHa ONTHUMI3allisl aBTOMAaTH-
30BaHOI CHCTEMH >KMTJa Ta OyaiBIi: HaMpHUKIAL,
KOHTPOJIEpU YIPABIiHHS, BIJIOBITHI HACTPOMUKH.

Cucrema J1a€ MOKIJIMBICTB JIETKO aJlanTyBa-
TH poOOTYy J10 MOTPed KOPUCTYBaya.

HeoOxigHO mepeBipsATH 3 pEryisipHUM 1H-
TEpBaJIOM yacy, 11100 rpadiku poOOTH cHcTeM oma-
JICHHS, OXOJIOJPKCHHS, BCHTIJIALII Ta OCBITIICHHS
Oynu noOpe amanToBaHi 10 rpadikiB (HaKTUIHOTO
CIIO’KMBAHHS, Ta 100 BIMOBIIHI HACTPOWKN TAKOXK
OyJin azanToBaHi 10 MOTped KOPUCTYBaya.

VYBary HeoOXiJHO MPUIUISITH HACTPOIOBAH-
HIO BCIX KOHTPOJIEPiB, BKIIOYAIOUM BiJMOBIIHI Ha-
CTPOIKH, a TaKOXX MapaMeTpH yNpaBJIiHHSA, TaKl K
Pl-perymntoBaHHs.

3amanHi 3HaYCHHS OMAJICHHS Ta OXOJIOJKCH-
HSl KOHTPOJIEPIB MPUMIIIEHHS MOBHUHHI NeEpeBips-
Tucs perymspHo. L{i 3agaHi 3Ha4eHHS HEOOX1THO
NEepioINYHO KOPUTYBAaTH KopucTyBadamu. LleHTpa-
J30BaHa CHCTEMa HA/JTa€ MOXKIUBICTh BUSBISTH Ta
KOpUT'YBaTH €KCTpeMallbHI 3HaYeHHs 3aJaHuX Ia-
pamMeTpiB yepe3 HenmpaBmiIbHI Jii KOPUCTYBaviB.

obtain Fo.
7.7 Blind control

There are two different motivations for
blind control: solar protection to avoid overheating
and to avoid glaring. One shall differentiate at least
the following control types:

0) manual;

1) motorized,

2) automatic control;

3) combined light/blind/HVAC con-

trol.

The impact of blind control on solar gains
shall be taken into account according to prEN ISO
13790:2004, 11.4.3 movable shading provisions.

The impact of blind control on thermal
losses during night shall be taken into account ac-
cording to prEN 1SO 13790:2004, 8.3.2 (effect of
nocturnal insulation).

7.8 Home and building automation
system

A home and building automation systems
enables the following functions in addition to stan-
dard control functions:

- centralized adapting of the home and
building automation system to users needs: e.g.
time schedule, set points;

- centralized optimizing of the home and
building automation system: e.g. tuning controllers,
set points.

The system enables to adapt easily the op-
eration to the user needs.

One shall check at regular intervals that the
operation schedules of heating, cooling, ventilation
and lighting is well adapted to the actual use sche-
dules and that the set points are also adapted to the
needs.

Attention shall be paid to the tuning of all
controllers this includes set points as well as con-
trol parameters such as PI controller coefficients.

Heating and cooling set points of the room
controllers shall be checked at regular intervals.
These set points are often modified by the users. A
centralised system enables to detect and correct
extreme values of set points due to misunderstand-
ing of users.



SIKII0 B3a€MO3B'SI30K MIX YIPaBIIHHAM Ta
MOHITOPHHTOM BHJIIJICHHS Ta/a00 pO3MOiIeHHS
€Heprii I CHCTEM OMAJICHHS Ta OXOJOKCHHS €
JIMIIE YaCTKOBMM B3ae€MO3B'si3koM (auB. 7.4.5), 3a-
JaHi 3HA4YEeHHs MOTPIOHO PEryisipHO KOPUTYBATH
UL MiHIMI3a1il MOKJIUBOCTEH OJHOYACHOT'O BUKO-
PUCTAHHSI ONAJICHHS Ta OXOJIO[KCHHSL.

OyHKIIi curHami3aiii Ta MOHITOPHHTY I10-
BHUHHI CIIPHUSITH MPUCTOCYBAHHIO POOOTH CUCTEM [0
nmoTped KOpUCTyBada Ta ONTHMI3allii YIpaBIiHHS
pi3HuMH KOHTpoJepamiu. Lle moBuHHO OyTH HOCST-
HYTO MUISTXOM 3a0e3MeUeHHs] MPOCTUMH 3acOo0aMH
JUIsL BUSIBJIGHHSI HEHOPMAJIbHOI eKcrutyaTamii (PpyH-
KI[ii curHamizamii) Ta 3a0e3leyeHHs MPOCTOi pe-
ectpauii Ta muanyBaHHs (QyHKII] MOHITOPUHTY).

7.9 ®yHK1il TEXHIYHOI0 YIPABJIiHHSA
JKMTJIOM Ta OyaiBJI€e10

7.9.1 3acanvni nonoxcennn

i ¢yHKHiT € q1y*ke BaXIMBUMH JUISI BUKO-
HaHHs HACTYIHUX BUMOT JI0 €HepreTU4HOl Xapak-
TEPUCTHUKH 3T1THO 3 Oy/iBETbHUMH JUPEKTUBAMH:

- Crarra 7: CxnaiaHHs 1acrnopra eHepre-
TUYHOI XapaKTEPUCTUKU;

- Crarts 8: [HcieKTyBaHHS KOTIIIB;

- Crarra 9: [HcriekTyBaHHS CUCTEM KOH-
TUITIOHYBaHHS TIOBITPSI.

VkazaHi QyHKUII po3IsSHYTI B HACTYIHHX
CTaHJapTax:

- EN 15217 EneproedekTHBHICTh Oy/IiBENb.
Mertony BU3HAUCHHSI €HEPreTUYHOI XapaKTEPHCTUKU
Ta CKJIaJIaHHs eHEepreTUYHOro rnacropra Oy/1iBelb;

- prEN 15603 EneproedektuBHicTh Oy/i-
Benb. CymMapHe CHOKMBAHHS €Heprii Ta BU3HAYCH-
HSl HOMiHQJIBHOT TPOAYKTUBHOCTI €HEPTii;

- prEN 15378 EneproedekTuBHicTh Oy/i-
BeJb. [HCIIEKTYBaHHS KOTJIIB Ta CUCTEM OINAJICHHS;

- EN 15239 Bentumsnis o6yxaiBens. Enep-
roeekTUBHICTh OyziBenb. [IpaBuia iHCIIEKTYBaH-
HSl CUCTEM BEHTHJIALIT;

- EN 15240 Benrtumsmis oyxaiBens. Enep-
roedeKTUBHICTb OyniBenb. [IpaBuia iHCIIEKTYBaH-
HSl CUCTEM KOHJUI[IOHYBaHHS MOBITPA.

7.9.2 Busaenenns HecnpagHocmeil cuc-
mem 0yoieni ma mexHiuHux cucmem i 3ade3ne-
YeHHA NIOMPUMKU 014 iX 0laZHOCMUKU

CreuianbHi QyHKII] MOHITOPUHTY MTOBUHHI
OyTH BCTaHOBJIEHI JUIsl HAJIaHHS MOKJIMBOCTI IIBH-
JIKOTO BUSIBJICHHSI HACTYITHUX HECTPaBHOCTEH:

a) HEBIAMOBIAHE TUIAHYBAaHHS POOOTH.

Ile oco6nmBO HEOOX1MHO st OYy/IiBENb, 110
XapaKTepu3yloThcs (PIKCOBAHOIO TPUBAIICTIO PO-
6o4oro nHg abo 3aHsATH, HANPUKIAA, 0dicH, IIKO-
T
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If the Interlock between heating and cool-

ing control of emission and/or distribution is only a

partial interlock (see 7.4.5) the set point shall be

regularly modified to minimise the simultaneous
use of heating and cooling.

Alarming and monitoring functions will
support the adaptation of the operation to user
needs and the optimization of the tuning of the dif-
ferent controllers. This will be achieved by provid-
ing easy tools to detect abnormal operation (alarm-
ing functions) and by providing easy way to log
and plot information (monitoring functions).

7.9 Technical home and building
management functions

7.9.1 General

These functions are especially useful to
achieve the following requirements of the energy
performance in buildings directive:

- Article 7: Establishing an energy per-
formance certificate;

- Article 8: Boiler inspection;

- Article 9: Air conditioning system in-
spection.

These functions are dealt with in the fol-
lowing standards:

- EN 15217, Energy performance of build-
ings - Methods for expressing energy performance
and for energy certification of buildings;

- prEN 15603, Energy performance of
buildings - Overall energy use and definition of
energy ratings;

- prEN 15378, Energy performance of build-
ings - Inspection of boilers and heating systems;

- EN 15239, Ventilation for buildings —
Energy performance of buildings - Guidelines for
inspection of ventilation systems;

- EN 15240, Ventilation for buildings —
Energy performance of buildings - Guidelines for
inspection of air-conditioning systems.

7.9.2 Detecting faults of building and
technical systems and providing support to the
diagnosis of these faults

Specific monitoring functions shall be set
up to enable to detect quickly the following faults:

a) Improper operation schedules

This is especially necessary in buildings
which are not permanently occupied such as offic-
es, schools.
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Jlo QyHKIiT MOHITOPUHTY MOBHHHI BXOJH-
TH, K MIHIMYM, JiarpamMu abo CBITJIOBI 1HIWKATO-
pHU 71 BiToOpaskeHHSI HACTYITHOTO: BEHTWJIATOPH
YBIMKHEHI, CHCTE€Ma OXOJIOJUKEHHS IpAalto€, CHC-
TeMa OMAaJCHHS MPAIOE B HOPMAIBHOMY PEXUMI,
OCBITJICHHSI YBIMKHEHO.

b) HEBIIMOBIIHI 3a]]aHi 3HAYCHHS.

CrnemnianpHi QyHKIIT MOHITOPUHTY ITOBUHHI
OyTH BCTAHOBJICHI IS HAJAHHS MOKJIUBOCTI IIBU-
JIKOTO BUSIBJICHHSI HEBIJMNOBIHUX 3a/1aHUX 3HAYEHb
TeMIIepaTypy IpUMIIIEHHS.

OyHKIIT MOHITOPUHTY MOBHHHI BKJIIOYATH
niarpamu ab0 1HIUKATOPHU IS OTPUMAHHS MTOBHOI
iHdopmariii mpo pi3HI mapaMeTpu TEeMIEpaTypu
MPUMILICHHS T1/1 4aC OMAJICHHS Ta 0XOJIOKEHHS.

C) OJTHOYACHE OIAJIEHHS Ta OXOJIOKEHHS.

SIKmIo cucteMa MOXe OJJHOYaCHO OIaioBa-
TH Ta OXOJIOJKYBaTH, (YHKIII MOHITOPUHTY I10O-
BUHHI OyTW BCTAaHOBIIEHI ISl MEpEeBipKU 3amoli-
TaHHS OJHOYAaCHOMY OIAJICHHIO Ta OXOJIOIKEHHIO
a00 3MEHIIICHHS TaKOi HMOBIPHOCTI.

[IBuake nepeMUKaHHS MDK ONAJIEHHSIM Ta
OXOJIO/DKEHHSIM TaK0>K TOBUHHO OYTH BHSBIICHHM.

d) IlepeBaru HagarOTHCS JPKEpeIaM SHEprii,
10 MalOTh HAMKpally eHeproe(peKTUBHICTh

Konu nekinpka okepes eHeprii, 110 MarTh
pi3HI EHEepreTWYHi XapaKTepPUCTUKH, BUKOHYIOTh
OJIHaKOBI (YHKIIIT (HampHKIaa, TEIJIOBUH Hacoc 1
JOJIATKOBUY HarpiBay, COHSIYHHUM KOJEKTOP 1 J0/1a-
TKOBUI HarpiBau), pyHKIii MOHITOPUHTY TTOBUHHA
OyTH BCTaHOBJIEHA i 3/1MCHEHHS MEpPEBIPKU TO-
ro, 110 CUCTEMH, K1 MalOTh Halikpally eHeproedge-
KTUBHICTh, BUKOPUCTOBYIOTHCS MIEPIIOYEPTOBO.

7.9.3 3¢imna inghopmauyia cmocosno enep-
20CNOMCUBAHHA, GHYMPIUWIHIX YMOE NPUMIULEHb
ma moxcaueocmi yOOCKOHANEHHA

3BITYBaHHs MOBHHHE 3/1HCHIOBATUCH IS
HaJaHHs 1HQOpMaIlll CTOCOBHO CIIOXUBAaHHS €HEp-
rii Ta BHYTPIIIHBOTO CTaHy MPUMIIIEHb.

Taxi 3BiTH MOBUHHI MICTUTH:

a) eHepreTUYHUH MacropT OyIiBIIi.

b) dyHkiito MoHITOpPHHTY, SKY MOTPiOHO
BUKOPHCTOBYBATH I OTPUMAaHHS BHUMIiPIOBAaHOTO
3HAYEeHHS EHEPreTHMYHOi OLIHKMU BIAMOBIIHO [0
preN 15603:2005, po3ain 7.

Bukopucranss QpyHKIIT MOHITOPUHTY B TO-
CTITHOMY peXuMi Ha/Jla€ MOXKJIUBICTH OTPUMYBATH
€HEepPreTUYHy OIIIHKY TOBHICTIO BIJMOBITHO [0
prEN 15603. BumiproBaHHs 3a JOMOMOI'O0 Mpuia-
IiB 00Ky MOXe OyTH 3/i1iICHEHE BIIPOJIOBXK POKY
3riHO 3 7.2. SIKIO0 BCTAHOBIEHO JOCTATHIO Kilb-
KICTh JIIYMIIBHUKIB, TO BUMIPIOBAHHS MOXYTbh IPO-
BOJAMTU JJI1 KOXKHOTO eHeproHocis. Eneprito, siKy
BUKOPUCTOBYIOTbH JUIS IHIIKX MOTPEO, 10 HE CTO-

The monitoring function shall include at the
minimum a graph or an indicator highlighting the
time where: Fans are on, cooling system is running,
heating system is in normal mode, lighting is on.

b) Improper set points

Specific monitoring functions shall be set
up to enable to detect quickly improper set points
of room temperature.

The monitoring function shall include a
graph or an indicator enabling to have a global
view of the different set points of room tempera-
ture for heating and cooling.

c) Simultaneous heating and cooling

If the system can lead to simultaneous heat-
ing and cooling monitoring functions shall be set to
check that simultaneous heating and cooling is
avoided or minimized.

Fast switching between heating and cooling
shall also be detected.

d) Priority to generator(s) having the best
energy performance

When several generation systems having
different energy performances are used to do the
same function (e.g. heat pump and back up, solar
system and back up) a monitoring function shall be
set to verify that the systems having the best ener-
gy performances are used before the others.

7.9.3 Reporting information regarding
energy consumption, indoor conditions and pos-
sibilities for improvement

Report shall be set to report information re-
garding energy consumption and indoor conditions

These reports can include:

a)energy certificate for the building.

b)the monitoring function which shall be
used to obtain a measured rating as defined in
prEN 15603:2005, Clause 7.

Using the on line monitoring function
enables to obtain a rating fully in conformity with
requirements of prEN 15603. Measurements of the
meters can be done for an exact year according to
7.2. If sufficient number of meters is installed the
measurements can be done for each energy carrier.
Energy used for other purposes than heating, cool-
ing, ventilation, hot water or lighting can be meas-
ured separately according to 7.3. The measurement



CYIOThCS OMAJICHHS, OXOJIOJKCHHS, BEHTHJIALIi, Ta-
pSYOro BOMOMOCTadaHHs ab0 OCBITJIICHHS, BUMIpIO-
I0Th OKPEMO 3TiIHO 3 7.3. BHUMipIOBaHHS 30BHIIIHBOT
TEMIIepaTypH MOBITPs HaJJa€ MOXKIIMBICTh KOPUTYBa-
TH YIPABIIiHHS 32 TIOTOJHUX YMOB 3TiIHO 3 7.4.

Enepreruuna oriHka Moxke OyTH BUKOpHC-
TaHa JJIs CKJIaJIaHHS €HEePreTUYHOro rnacnopra oy-
misii Bigmosigao no EN 15217,

C) OLIIHKAa BIUIMBY YAOCKOHAJICHHS €Hepre-
TUYHUX Ta ITH)KCHEPHUX CUCTEM OYIIBIIL.

Taky ouiHKy HEOOXiJJTHO BUKOHYBATH 3T1THO 3
PrEN 15603 3 BUKOpUCTaHHSIM 3aTBEPHKEHOI po3pa-
XYHKOBOI MOJieTi Oy/1iBIIi BIATIOBITHO A0 po3iy 9.

Buxopucranas (QyHKII# MOHITOPHHTY Ha-
Jla€ MOKJIMBICTh BpaxoByBaTH (PaKTHYHI 3HAUCHHS,
10 CTOCYIOTHCS KJIIIMATUYHUX JAHUX, BHYTPIITHBOT
TeMIepaTypy, BHYTPIIIHIX TEIUIONPHUTOKIB, BHKO-
pUCTaHHS Taps4oi BOJHW, OCBITJICHHS BiAMOBIIHO
no prEN 15603, 9.2 ta 9.3.

d) MOHITOPUHT €HEPTII.

@ynkuiss Monitopunry TYB moxe Oyru
BUKOPUCTaHA JUIS MIArOTOBKU Ta JEMOHCTpamii
rpadikiB MOHITOPHUHTY €Heprii BIiAMOBIAHO [0
prEN 15603, nomarox H.

€) MOHITOPHUHT TEeMIIEpaTypH MPUMIIICHHS
Ta SIKOCT1 MOBITPS y IPUMIIIEHHI.

@DyHKIII0 MOHITOPUHTY BHUKOPHUCTOBYIOTb
JUTs 3a0€3MeUeHHs 3BITHOCTI iH(popMaIlii CTOCOBHO
TeMIlepaTypu NOBITpA abo TemmepaTypu NpUMI-
IIeHb, @ TAKOX SKOCTI TMOBITPS B MPHUMIIICHHSX.
g OyniBenb 3 MEpiOAMYHUM BUKOPHUCTAHHAM IIi
(GyHKIIT TOBHHHI PO3PI3HATHCS BIAMOBIIHO 10 Ha-
SIBHOCT1 a00 BIACYTHOCTI Jtonen. [ns OymiBensb,
[0 OMAJIIOIOTHCS Ta OXOJIOKYIOTBCS, Y 3BITI He-
00XiIHO PO3MEKOBYBATH OMANOBAILHUN Ta 0XO-
JIOJKYBAJILHUN TIEP10JIH.

Jlo 3BITIB MOTPiIOHO BKJIIOYATH (aKTHUHI
3HAYEHHSI, a TAKOX BUXIJIHI 3HAUCHHS, HAPUKIIA],
3a/laHi 3HAaYCHHS.

7.10 Ouinka BBy pyHKUil aBTOMA-
TH30BAaHOI CHCTEMH KUTJIa Ta OyAiBJII i PyHKIIMH
TEXHIYHOr0 YNpaBJaiHHs OyaiBJIeI0

Bmnus ¢ynkiii 3rigHo 3 7.8 Tta 7.9, noBu-
HeH OyTH Mpe/ICTaBICHUH TaK:

a) 30MpaHHs BUXIJHUX JaHUX CTOCOBHO 3a-
JAHUX 3HAYEHB JIJIS OMAJICHHS Ta OXOJIOJDKCHHS, a
TaKoX poOoUYoro yacy;

b) kopuryBaHHs BUXITHHMX JaHHX JJIS Bpa-
XYBaHHS pI3HUII MDK OyHIiBI€I0 3 CHCTEMOIO
AMYVYDE 1 TYD ta Oynisneto 6e3 nux QpyHKIIH Bij-
MMOB1AHO 10 Ta0IUI 6;

C) pO3paxyHOK C€HEProOCIIOKMBAHHS 3 BUKO-
PHUCTaHHAM JIETATI30BAaHOTO METOTY.

JICTY B EN 15232:2011
of outdoor temperature enables to perform the cor-
rection for outdoor climate defined in 7.4.

The rating can be used to prepare an energy
performance certificate designed according to EN
15217.

c) assessing the impact of improvement of
building and energy systems.

This assessment can be done according to
prEN 15603 by using a validated building calcula-
tion model as defined in Clause 9.

Using the monitoring functions enables to
take into account the actual values regarding cli-
matic data, internal temperature, internal gains, hot
water use, lighting use, according to prEN 15603,
9.2and 9.3;

d) energy monitoring.

The TBM monitoring function can be used
to prepare and display the energy monitoring
graphs defined in prEN 15603, Annex H;

e) room temperature and indoor air quality
monitoring

Monitoring function can be used to provide
report regarding air or room operative temperature
in the rooms as well as indoor air quality. For
buildings which are not permanently occupied
these functions shall differentiate occupied and non
occupied buildings. For buildings which are heated
and cooled the report shall differentiate cooling
and heating periods.

The reports shall include the actual value as
well as reference values such as set points for ex-
ample.

7.10 Assessing the impact of home and
building automation system and technical
building management functions

The impact of functions described in 7.8
and 7.9 shall be performed in the following way:

a) collect reference data regarding set
points for heating and cooling and operating time;

b) correct the reference data to take into ac-
count the difference between a building with BAC
system and TBM functions and building without it
according to Table 6;

c) calculate the energy consumption using
the detailed method.
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Taoauus 6 - Buxigui qani

Table6 - Input data
bes ¢pynkuiit ACMVYb i3 pynkuismu AMYB|3 pynkuismu AMYb
TVYb Knac C Knac B 1 TYDB Kiac A
Without BACS and | With BAC functions | With BAC and TBM
TBM Functions Class C Class B Functions Class A
Hacrpoiiku uis onaneHHs Honatu 1 K Honatu 0,5 K JKonnoro xopury-
Set point for heating Add 1 K Add 0,5 K BaHHS
No correction
Hactpoiiku 1151 0X0m0KeHHS Bigasamu 1 K Bignasatu 0,5 K ’KonHoro xopury-

Set point for cooling Subtract 1 K

Subtract 0,5 K BaHHA

No correction

Po0Oouwnii yac
Operating time

Honaru 2 rox Ha ACHB
add 2 hours per day

Honaru 1 rox Ha
JIeHb

add 1 hour per day

’KonHoro xopury-
BaHHS
No correction

8 PO3PAXYHOK 3A
KOE®INIEHTAMU EOEKTUBHOCTI
AMYb

8.1 XapakTepucTnka MeToay po3paxyH-
Ky 3a koedinieatamu epexTuBHocti AMYbB

Ilefi merom MO3BOJSIE MPOCTO OIIHUTH
BuB (pynkuiii ACMVYb ta TVYbD i3 koediuienra-
Mu edexktuBHOCTI AMYDB CTOCOBHO pigHOTO CIIO-
KUBaHHS eHeprii OyiBiel0, BKIIOYAIOYH:

- EHeprilo Ajs CHUCTEeMM OMNAJEeHHA, SKY
po3paxoByroTh BimoBiaHO A0 EN 15316;

- EHeprilo Ui CUCTEMH OXOJIOJKECHHS,
SKY pO3paxoBYIOTh BianoBinHO 10 EN 15255;

- GHeprilo Ui CUCTEMH OCBITJIICHHS, SIKY
po3paxoByroTh Biamosigao 10 EN 15193;

- GHeprilo Ui CHCTEMH BEHTHIAILII, SKY
pO3paxoByIOTh BianmoBiaHO 10 EN 15241.

Koeopiuientun edextuBnocti AMVYb otpu-
MaHi IUIIXOM IPOBEIEHHS MPOMIXHHX MONEPEIHIX
PO3paxyHKIB JUIs Pi3HUX TUMIB OyAiBeNb BiIMOBIA-
HO 1o EN 15217. Takum 9yuHOM, KOXHHH THIT OY-
JIBJII XapaKTepHU3YEThCs BaKIMBUM INpodijemM Bu-
KOPHUCTaHHS I110/I0 Mepioy BUKOPUCTAHHS MPUMI-
IIEHHS, a TaKOXX BHYTPILIHIX TEIUIOHAIXOIKEHb
Bim sroaei Ta obmamHanHsa. Kmacu edexkTuBHOCTI
AMYE A, B, C, D 3rigno 3 po3ainom 4 npeacras-
JIeH1 PI3HUMH PIBHSAMH TOYHOCTI Ta SKOCT1 yIpaB-
JHHS Ta MOHITOPUHTY. BIJIMB KJIIMaTHYHUX YMOB
Ha koedimieaTn AMYb npoirHopoBaHo 3a pe3yiib-
TaTaMU JESIKHX MONEPeAHIX JeTaTbHUX KOMIT'IOTe-
PHHX PO3paxyHKIB [UIs CIIPOIICHHSI METOTy Bpaxy-
BaHHA KoedimieHTiB edexTuBHOCTI AMYD. Ilona-
JpIIY 1H(OpPMAIIiIo 1010 TOMEPEHIX PO3PAXYHKIB
Ta TPAaHUYHUX YMOB IOJAaHO B JI0/IaTKY A.

3a pe3ynbTaTaMy MPOBEJICHHS PO3PaxXyHKIB
CHEPreTUYHOI XapaKTEePUCTUKH OCTAaTOYHO OTpPHU-

8 CALCULATION PROCEDURES
BASED ON BAC EFFICIENCY FACTORS

8.1 Description of BAC Factor method

This method gives the opportunity to simp-
ly evaluate the impact of BACS and TBM func-
tions by using BAC efficiency factors related to the
annual energy use of a building including:

- energy input to the heating system, cal-
culated according to EN 15316;

- energy input to the cooling system, cal-
culated according to EN 15255;

- energy input to the lighting system, cal-
culated according to EN 15193

- energy input to the ventilation system,
calculated according to EN 15241.

The BAC efficiency factors were obtained
by performing transient pre-calculations for differ-
ent building types as mentioned in EN 15217. The-
reby each building type is characterized by a sig-
nificant user profile of occupancy and internal heat
gains due to people and equipment, respectively.
The BAC efficiency classes A, B, C and D as de-
fined in chapter 4 were represented by different
levels of control accuracy and control quality. The
impact of different climate conditions on the BAC
factors was treated as neglectable based on the re-
sults of some detailed preliminary computer calcu-
lations to keep the BAC factor method as simple as
possible.  Further  information about pre-
calculations and boundary conditions are given in
Annex A.

Finally, two sets of BAC efficiency factors
feac,ne and faac,e were extracted from the results



MaHi JBa KoedinieHtu epekruBHOCTI AMYbB fBAC,hC

H . )
Ta 'BACS! Bonu npusHaveHi IS OLIHIOBAHHSL:
- eHeprii Ui OMAJIECHHS Ta OXOJOKEHHS

(fBAC,hc BIJIOBIIHO 70 Tabuik 8 Ta 9)
- EeJIEKTPOEHEPrii JjIs OCBITIEHHS Ta J0-

JTATKOBUX TPHUCTPOIB (-fBAC.éf BIAMOBIAHO 10 Taod-
aunb 10 Ta 11).

Crnio>xuBaHa €Hepris iHKEHEepHUMH CHCTeMaMHu Oy-
NiBJl (CIIOKMBAHHSI €HEPrii) MpeAcTaBise co00I0
eHepromnoTpeOn Oy/iBii, 3arajabHi TEIJIOBI BTpaTH
CHCTEMH, a TaKOX JOJaTKOBY €HEpTio, 10 Heoo-
ximHa s podotu cucreMm. Koxkna 3 cucrem, 1o
3aCTOCOBYEThCS B Oy/IiBIIi, MTOBUHHA OYTH OIlIHEHA
3a BiANOBITHUM Koedirientom AMYB, 6epyun 1o
yBaru CIiBBIIHOIIECHHS 3T1AHO 3 TaOIUIEIO 7.
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of the energy performance calculations. They are
available for the assessment:

_ - energy for heating

(-fBAC-hcaccording to Tables 8 and 9)
- electric energy for lighting and auxiliary

devices (fBAC,efa ccording to Tables 10 and 11).

and cooling

The energy input to the building energy
systems (energy use) accounts for building energy
demand, total thermal losses of the systems as well
as auxiliary energy required to operate the systems.
Each of the energy systems installed in a building
shall be assessed with the right BAC factor taking
into account the correlations given in Table 7

Taéauus 7 - 3B'130k MiX 1H)KEHEpHUMH cucTeMaMu OyiBii Ta KoedinieHTamu edextruBHOCTI AMYb

Table 7 - Relations between building energy systems and BAC efficiency factor
Bukopucranus [ToTpeba B ene- Brpatn 2) I[onomxcga Koedimient .
epeprii prif 1) CHUCTEMH eHep_r}ﬂ AMVE [TpumiTkn
System Auxiliary Notes
Energy use Energy need | BAC factor
0SSes energy

e) OnaneHHs = | Quy + | Quioss faacse

e) Heating + Whau fasce

OXO0n0KEHHS  |= |Que + | Qcloss faac.ne

COO“ng + W aux feace

Bentmiamnis = W, aux faac.e

Ventilation

OcBIT/IEHHS = Wignt faace BruiB ymipaBninHs

Lighting Ta MOHITOPHUHTY
OCBITJICHHS pO3pa-
XOBYIOTb OKPEMO
srigHo 3 EN 15193.
The impact of light-
ing control should be
evaluated separately
with EN 15193,

Y Motpe6y eneprii 11s1 OMAIeHHS Ta 0XONOKECHHS
cimix po3paxoByBatu 3rijHo 3 EN 1SO 13790.

2 Brpartu eneprii cucreMoro onaaeHHsI CiIiJl OLiHIO-
BaTH 3T1OHO 3 BianmoBinHuMH yactrnHaMu EN 15316
3aJIeXKHO BiJ IPOIIECY, BTPATH €HEPTil CHCTEMOIO
OXO0JIOIKEHHS OIIHIOITH 3rigHo 3 EN 15255.

%) JlonaTkoByY eHeprito, HEOOX1IHY cucTeMam, CIIi
PO3paxoBYBATH 3T1IHO 3 BIIMOBIIHUMH YaCTHHAMH

BeHTIIAI1) Ta EN 15193 (cuctemu ocBiTieHHs).

EN 15316 (cucremu onanenss), EN 15241 (cucremu

) Energy need for heating and cooling should both
be calculated with EN I1SO 13790.

2) System losses of a heating system should be es-
timated by using the EN 15316 series for different
process areas whereas losses of a cooling system
should be estimated by using EN 15255.

% The auxiliary energy required by the systems
should be calculated by using EN 15316 series
(heating systems), EN 15241 (ventilation systems)
and EN 15193 (lighting systems) respectively.
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[TocninoBHICTh pO3paxyHKy 3a KoedilieH-
Tamu eextuBHOCTI AMYD HaBeneHo Ha pUCYHKY
2. CrioyaTKy moBHHEH OyTH BU3HAUYEHUI OAMH i3
kiaciB epextuBHOCTI AMYD 3rigHo 3 Tabnunero 1
sk 0a3oBuil. Sk mpaBmwio, HUM € kiac C, sIKUi Bij-
MOBiJIa€ CTaHJAPTHI aBTOMATHU30BaHIN CHCTEMI
YIPaBIiHHS T4 MOHITOPUHTY OyiBii. Y IbOMY BH-
MajKy pivyHE CIIOXXWUBAaHHsS EHEPTii 1H)KEHEPHUMH
cucreMaMu OYIiBJII HEOOXITHO PO3paxOBYBATH Jie-
TaJbHUM a00 CHPOIICHUM CITIOCOOaMH. 3aCTOCOBA-
Hi koedinienTn edpexkruBHOCTI AMYB 103BONSAIOTH
JIETKO OIIIHIOBATH BUKOPUCTAHHS €HEprii juis iH-
IIMX BHITAJIKIB, SIKI BIIPI3HAIOTHCS BiJl PO3TIISTHYTO-
ro. Tomy BignmoBigHi KoedirieHTH e()EKTUBHOCTI
MOBHHHI OYTH B3a€MO3aJIC)KHUMHU.

The whole calculation sequence of the BAC
efficiency factor method is depicted in Figure 2. As
to be seen one of the BAC efficiency classes as de-
scribed in Table 1 shall be defined as a reference
case first. Normally class C which corresponds to a
standard building automation and control system is
set as reference. For this reference case the annual
energy use of the building energy systems shall be
calculated either in a detailed or a more simplified
matter. The use of the BAC efficiency factors then
allows to asses easily the energy use for others than
the reference case. Therefore the relevant efficien-
cy factors have to be set in relation against each
other.

BrxopucTanus exepril. Tlocunanus Ha
Hetanbuuii a0 cnpoweHnit po3paxyHokK 3 OazoBmit wIac
nocuAaHnaM va AMYb AMYDb
Reference BAC
Energy use Detailed or simplified
calculated with reference BAC
I A.B.C.D
Koediuwientn edexrurnocti AMYb
(rabmmui 8,9, 101a 11)
BAC efticiency factors (Tables 8, 9, 10,11) A.B.C.D
BHKOPHCTAHHA HEPrii *
Energy use A.B.c.D
‘
Exepris, 10 NOCTaUaeTHCA
Delivered Energy

nocTavanHg abo oceitaeus

a)
BukopucTanns edeprii Ju4 onanenHd, 0XoNoMKeNHA, BEHTHIALWT, rapsyoro sono-

) Energy use for heating, cooling, ventilation, domestic hot water or lighting

Pucynoxk 2 - [TocnitoBHICTh pO3paxyHKY 3a
koegiuienTamu epextuBHocTi AMYB

Takum uuHOM, @QakTopu edeKTUBHOCTI
AKDB noBHHHI BUKOPHUCTOBYBATHCS, 5K II€ MOAAHO
y HacCTYMHUX (opMyIax Juisi po3paxyHKy BU3Haue-
HO{ CIIO’KUBYOT €HEeprii A CUCTEM.

- Cucrema onajieHHs
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Figure 2 - Calculation sequence of BAC
efficiency factor method

Therefore the BAC efficiency factors have
to be used as illustrated in the following equations
to calculate the BAC assessed energy input to the
systems.

- Heating system



Q4 Tot,BAC = (QH,nd.B "‘QH.sys)‘

WH,aux,BAC = WH,aux :

~ CUCTEMA OXONOQKEHHA

Qe rot8ac = (Qcn0.8 + Qc,sys )-

WC,aux,BAC = WC.aux :

— Cucrema BeHTUNALIT

WV.aux,BAC = WV,aux :

— Cucrema oceiTneHHs

Wi sac =W, -

ae .
Qu 1ot Bac — MOBHA EHEPTIA ANA ONAneHHs, Wo
Noe'AsaHa 3 Knacom edektneHocTi AMYE;

Qi pagr Qi sys — EHEPronoTpeta s onaneHHs
Gynisni, BTPaTH eHEPril CUCTEMOIO ONafeHHs,

Qe 1ot8ac — NOBHA EHEPTIA ANA OXONOMKEHHA,
Lo NOB'A3aHa 3 KnacoM edekTueHOCTI AMYD;

Qcnae Qcgys — Hepronotpeba Ans oxonop-
weHHa Gyapieni, BTpaTM eHeprii cUCTEMOD OXO-
NoAXeHHs;

Wi aux 8ac We ausacy Wy.augacy Wi sac — Bo-
NATKOBA ENEKTPOEHEPIN ANS ONANEHHR, 0XONoA-

WeHHA, BEHTUNALIT Ta enekTpoeHepria ANA OCBIT-
NEHHA, WO CTOCYETLCRA Knacy echexTueHoCTI AMYE,

W aux We aue Wi aux Wi — BOAATKOBA €NEKTPO-
eHeprin ANA ONaNeHHA, OXONOMKEHHS, BEHTH-
nsLil Ta enekTpoeHepria 4NA OCBITNEHHA;

feac Ho Taac e — KOMDILIEHTU edhexTUBHOCTI AMYB
Ans Tennoeor eHepril (onaneHra Tafabo oxonoa-
KEHHA) Ta ANA ENeKTPUIHOT eHepril;

faac,He.ror T8AC ol rof — KOSDILIEHTN @PEKTUBHOCTI
AMYB, sk BU3HaYeHO BUWE, ane 3 NOCUIaHHSM
Ha 6a3oBuit knac AMYBE.

fAC.of
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faac.HC

PV (5}
BAC HC ref

fBAC.el

F : (6)
BAC. el ref

- Codaling system

faacHe )
TBAC HC rof

feac.er
fBaC et ref

@

— Ventilation system

fsacer

. (9)
TBaC et ref

— Lighting system

(10)
jfBAC.eJ' Jef

where

Q4 7ot Bac — I8 the total heating energy related to a
BAC efficiency class;

Qpi g Qi sys — are the heating energy needs of
the building, energy losses of the heating system;

Q¢ 1ot 84c — I8 the total cooling energy relatedto a
BAC efficiency class;

Q¢ naer Qc,sys — are the cooling energy needs of
the building, energy losses of the cooling system;

Wi aux,8ac: We,aux 8ac Wy aux,8ac: Wi gac — are
the electrical auxiliary energy for heating, cooling,

ventilation and electrical energy for the lighting
related to a BAC efficiency class;

Wi aue Weam Wyawe Wp — are the electrical
auxiliary energy for heating, cooling, ventilation
and electrical energy for the lighting;

faac e foacer — are the BAC efficiency factors for
thermal energy (heating and/or cooling) and for
electric energy;

fBAC,HC,."Ef' fBAC,S-‘,I‘Bf- are the BAC efﬁCiency fac-
tors as before but for reference BAC.
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8.2 Koe¢iuientu epexruBnocti AMYbB
1151 TenJIoBoi eneprii /BAC, He

Koediuientu epexruHocti AMYD 3rigno 3
TabimmisiMu 8 Ta 9 171 TeIIoBOi eHeprii (onaJeHHs
Ta OXOJIOJDKEHHST) KITacH(iKOBaH1 3aJI€KHO Bij THITY
OymiBii Ta Kiacy eQEeKTUBHOCTI, IO SKOTO BiIHO-
cutbess cucrema AMVYB/TYB. Koedimientn ans
kiacy edexkruBHocTi C MarOTh 3HaueHHs 1, OCKiIb-
KM IIei KJIac MPEJICTaBIIsAe€ CTaHIApTHY (PyHKITIOHA-
neHICTE cuctemu AMYbB ta TYbB. Bukopucranns
KJaciB eekTuBHOCTI B 200 A 3aBXIu MPU3BOAUTH
710 3HWKEHHs KoedimieHTiB edektuBHOCTI AMVYDB,
TOOTO MOJITILICHHS XapaKTePUCTUKHU OyIiBIIL.

8.2 BAC efficiency factor for thermal
energy fB;fIC, HC

The BAC efficiency factors in Table 8 and
Table 9 for thermal energy (heating and cooling)
are classified depending on the building type and
the efficiency class the BAC/TBM system is re-
lated to. The factors for efficiency class C are de-
fined to be 1 as this class represents a standard
functionality of BAC and TBM system. The use of
efficiency classes B or A always leads to lower
BAC efficiency factors, i.e. an improvement of
building performance.

Tabauus 8 - Koedinientn edpexkruBnocti AMYB/TYb foac.He JUISL HEXKUTIIOBUX OyiBETTh

Table8 - BAC/TBM Efficiency factors faacrc - Non-residential buildings
Koedinientu edexrusaocti AMYB/TVE feacre
BAC efficiency factors fsacwe
D C (6a3oBwii) B A
Tun HeXUTIIOBOI OyTiBITI C (Reference)
Non-residential building types | Heeneproe-
N N .. | Bucoka eneproedexTus-
dextuBHuii | Ctanmaptauii | JlockoHanmii .
Non energy Standard Advanced Hiah enerHlCTzrformance
efficient g 9yp
Odicu
Offices 1,51 1 0,80 0,70
Jlexmitini 3amu 2)
Lecture hall 1.24 . 0.75 0.5
HaBuanbhi 3aknanu (IIKOIH)
Education buildings (schools) 1.20 1 0.88 0,80
Jlixcapr 1,31 1 0,91 0,86
Hospitals
Foren 131 1 0,85 0,68
Hotels
Pecroparu 1,23 1 0,77 0,68
Restaurants
Bynisumi 3 ontoBoi Ta po3apio-
HOI TOPT1BJIl a)
Wholesale and retail trade ser- 1,56 ! 0.73 0.6
vice buildings
[anm Tamm:
- CHIOPTHBHI CIIOPY/IH
- CKJIagu
- IPOMUCIIOB1 OyIiBIi
- TOIIO 1
Other types:
- sport facilities
- storage
- industrial buildings
- etc.

a) i 3Ha"YeHHS 3HAYHO 3AJIEKATh BT CUCTEM OIAJICHHS/0X0JIOKCHHS ISl TOTPeO BEHTUJIAIIIT
) These values highly depend on heating / cooling demand for ventilation
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Ta6munus 9 - Koedimientn ebexrusrocti AMYB/TVYE faacke - )Kutnosi 6ymisii

Table 9

- BACS/TBM efficiency factors fsacrc- Residential buildings

Koeoimientn edexruHocti AMYB/TYE fsacrc

BAC efficiency factors faacsxc

C (6a3oBwnii)

M1 *kuTIoBI OyAMHKY a00 aHAJIOTi-
YHi 10 HUX OyiBIi

Other residential buildings or similar
residential buildings

Tun HeXUTIIOBOT OYmiBII D C (Reference) B A
Non-residential building types Heeneproedek- Bucoxka eneproe-
TUBHUU Crannaptauii | [lockonanuii |  (QeKTUBHICTH
Non energy ef- Standard Advanced | High energy per-
ficient formance
Oxkpemi OyAWHKY ISl OJTHIET POAVHH
Single family houses
bararokBapTupHi OyAMHKH
Apartment block 1.10 10 0,88 0,81

8.3 Koediuientu epexruBnocti AMYb
JJIS1 €JIEKTPUYHOI eHeprii faac,et

VY 1bOMY KOHTEKCTI €JIeKTpOEHEpris O3Ha-
Yyae eHEeprilo JUIs OCBITJIICHHS Ta €JICKTPUYHY CHEp-
rito, HEOOXiIHY ISl TOMOMIKHUX MPHUCTPOIB Bij-
MOBIHO 710 TaOJIUIIL 7, alie He eNEKTPOCHEPTI0 JIJIs
obnannanusa. Koeodiuientun edextuBnocti AMYb
3rigHo 3 Tabiuusmu 10 ta 11 m1s enekrpoeneprii
(Tobro eHeprii AnsS OCBITJIEHHS Ta €JIEKTPHUYHOI
eHeprii A JOMOMDKHHUX IPUCTPOIB, aje HE eNeK-
TpoeHeprii 1 o0maHaHHA) KIacu(iKylOThCs 3a-
JIKHO BiJ TUIy OyIiBil Ta Kiacy €()eKTHUBHOCTI,
1o skoro BimHocuThes cuctema AMYB/TYB. Koe-
¢iuienTu g knacy epextuBHocTi C MaroTh 3Ha-
4yeHHs 1, OCKIIbKHU 1IeH Kjac MpejcTaBisie CTaH/a-
pTHY ¢QyHKUIOHANBHICTE cuctemMu AMVYDB ta TYD.
Bukopucranas kinaciB egpexktuBHocTi B abo A
3aBXKAM TPU3BOJIUTH /IO 3HIKEHHS KOe(DIIIEHTIB
epexTBHOCTI AMYDB, TOOTO mominieHHs Xapak-
TEPUCTUKH OyIIBIL.

8.3 BAC efficiency factor for electric
energy faac,es

Electric energy in this context means light-
ing energy and electric energy required for aux-
iliary devices as defined in Table 7 but not electric
energy for the equipment. The BAC efficiency fac-
tors in Table 10 and Table 11 for electric energy
(i.e. lighting energy and electric energy required
for auxiliary devices but not electric energy for the
equipment) are classified depending on the build-
ing type and the efficiency class the BAC/TBM
system is related to. The factors for efficiency class
C are defined to be 1 as this class represents a
standard functionality of BAC and TBM system.
The use of efficiency classes B or A always leads
to lower BAC efficiency factors, i.e. an improve-
ment of building performance.
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Tabauus 10 - Koedimientn epexkruBaocti AMYB/TYD faac.et JUTSL HEKUTIIOBUX OYIiBEITh
Table 10 - BAC/TBM Efficiency factors feac.er - Non-residential buildings

Koediuientu epextusnocti AMYB/TYE fsacer

BAC efficiency factors faace:

D C (6a30BHif) B A
Tumn HexxUTIIOBOT OYymiBITI C (Reference)
Non-residential building types Heeneproe- Bucoka eneproe-
dbextuBHui | Cranmaptauii | JlockoHamuit (hEeKTUBHICTH
Non energy Standard Advanced | High energy per-
efficient formance

Odicu
Offices 1,10 1 0,93 0,87
Jlexiitni 3a1m
Lecture hall 1,06 . 0,94 0,89
Hapuanpri 3aknaau (IIKOJIH)
Education buildings (schools) 107 1 0,93 0,86
Jliapri 1,05 1 0,98 0,96
Hospitals
Forem 1,07 1 0,95 0,90
Hotels
Pecropain 1,04 1 0,96 0,92
Restaurants
Bynisini 3 ontoBoi Ta po3apiObHOT TO-
priBii
Wholesale and retail trade service 1,08 ! 0.95 0,91
buildings
[HIm THIN:

- CHIOPTHBHI CHIOPYIH

- CKJIaIn

- IPOMUCIIOB1 Oy/IiBII

- TOIIO 1
Other types:

- sport facilities

- storage

- industrial buildings

- etc.
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Tadoauus 11 - Koedinientu epexkruBaocti ACMYB/TYD faac.et JUTSI )KATIIOBUX OyiBEITh

Table 11 - BACS/TBM efficiency factors a4 - Residential buildings
KoedinienTu edextusrocti AMYB/TYB fsacer
BAC efficiency factors faace:
D C (6a3oBHii) B A
Tun HeXUTIIOBOT OYmiBII C (Reference)
Non-residential building types Heeneproe- Bucoka enepro-
. . | HockoHna- .
dbextuBHul | CTanmapTHUN o €(EeKTUBHICTD
JINU .
Non energy Standard High energy
L Advanced
efficient performance
Oxpemi OyAMHKY 151 OJTHIET pOAUHA
Single family houses
bararokBapTupHi OyAMHKH
Apartment block o 1,08 1,0 0,93 0,92
[H111 >xUTII0B1 Oy IMHKM a00 aHAJIOTi4HI 710
HUX OyiBii
Other residential buildings or similar resi-
dential buildings

8.4 3pa3ok po3paxyHky 3a koediunieHTa-
mu epekTuBHOCTI AMYDB

VY Ttabmumi 12 momaHO MPHUKIIAL TOTO, SK
BUKOPHUCTOBYBaTH  Koe(ilieHTH  ePEeKTHBHOCTI
AMYDB s pospaxynky BBy AKB/TKbD Ha 3a-
ragpHy eHeproeekTuBHiCTh O¢icHOI OymiBi.
Knac edextuBnocti C Oyno BuOpaHo sk 0azoBuit
kinac cucteMd AKDB. HeoOxigHo BH3HAYHUTH IOK-
paleHHs] eHeproe(eKTUBHOCTI MPHU 3MiHI Ha KJiac
B.

8.4 Sample calculation for the BAC
factor method

Table 12 gives an example on how to use
BAC efficiency factors for calculating impact of
BAC/TBM on the total energy performance of an
office building. The efficiency class C was chosen
as reference BAC system. The improvement of
energy efficiency when changing to BAC efficien-
cy class B will be calculated.
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Taoauus 12 - [Ipuxmnang metony 3a koedinientamu epextuBHOCTI AMYB

Benmnsyis[OcsitneHns.

Ventilation § Lighting

Table12 - Example for BAC factor method _
. ]Pospa— oo o Oxonos-
: .On!nc‘ S Ne XYHOK OAMHTJuﬂtBMMIPY -OgaﬂfH-Hﬂ KEHHS
: DeSCFI_ptIOFI ) Caic. nis eating COO”_!’_}_Q‘__]L__
RNotpeba B eHeprii - 1 (KBT ro,q);’neplog
oo wEre B 100 100
o KWh period 100 0o l
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‘Energy need

; BMKopMCTaHHﬂ'TennOBOT

- eHeprii

'BasoBuit cTaH (knac C)
Thermal energy use

: Reference Case (Class C)

(KBflro,ﬂ,){nepi()g

¥1+2 -
kWhi period

133

128

Koedpivliest AMYB fasg e
-PakTuaHni cTau (knac B)
BAC-fsAb,Hc Actual C_&_Se-

(Class B)

0,86 |

3,80

DopaTxoBa eHepris

7a
Auiiary energy Ll |
éE:Heprisa HA OCBITSIRHHSR 7b | . kWh/ period

'Lighting energy

(xBTt-rog)nepiog

A
Ll
C
i
I
i

KoecbluleHT AMYB fBAc e
Giaxmqnmm craH

BAC factor farco
‘Actual case_

0,83

093 0.03




JOJATOK A
(noBiaKoBMIN)
BU3HAYEHHSA KOE®ILIEHTIB
E®EKTUBHOCTI AMYb

A.1 IIpouenypa BU3HAYEHH

Koedimientn edpexrusHocti AMYbB pospa-
XOBaHI Ha OCHOBI pe3yJbTaTiB BEIHKOI KUIBKOCTI
LUKIIIB MOJENOBaHHsI. MoJentoBaHHs TPOBOIH-
JMCh 3 BUKOPUCTAHHSAM THCTPYMEHTY MOJIEIIIOBAH-
Hs e”eprii Oyaieiai TRNSYS. Brus pizaux ¢GyHk-
uii AMYbB ta TYD nHa eneproz0epexenns Oy/i-
BeJIb OyJIO BUSIBJIICHO INPHU MOPIBHSAHHI IOPIYHOTO
CTMOXKMBAHHS €HEPTii CTAaHJAPTHUM IMPHUMILICHHIM
(EPDB 2006) mast pisHux (yHKIIOHATBHHUX MOYXK-
muBocted AMVYbB Tta TYbD, mo npencraBisitoTh
kiacu edexruBHOCcTI AMVYD 3rijiHO 3 po3iaom 5.
@OyHKITIOHATBHI MOYKJIMBOCTI MTPECTABIICHI:

- 4YacoM poOOTH Ui CHCTEMH ONaJICHHS
Ta/ab0 OXOJIOKEHHS;

- BU3HAYCHHSM 33JaHUX 3HAYCHb TEMIIe-
paTyp IJs OINAaJeHHs/OXOJOKEHHS (€HEePreTUYHO
MepTBa 30HA). 3a7aHi 3HAYEHHS TEMIIepaTypu BU-
3HAYAIOTHCS 3aJISKHO BiJ KiIacy e(QeKTHBHOCTI
AMYD BinnoBiaHo A0 Tabmuii 6 A BpaxyBaHHS
Pi3HOT TOYHOCTI YIPaBIiHHS Ta MOHITOPHHTY;

- BU3HAYCHHSM XapaKTEPUCTHUKH 30BHIII-
HBOTO TMOBITPSHOTO MOTOKY (TMOCTIHHUI/ 3MIHHUT).

[TpuMmineHHss, MO BUKOPUCTOBYETHCS SIK
6a30Be IS IMX PO3paxyHKiB, Ma€ HACTYIHI Mapa-
METpH:

- po3mipu: 5M X 4M X 3M;

- myoma npuMitieHHs: 20 M2;

- 3oBHimHs crina: 15 M (BKJTFOYArOYH Bi-
KHa po3MipoM 8 M°);

- Koe]ilieHTH Terulonepeayi:

0,34 Br/(M*K) (30BHiIIHs CTiHa);

0,65 BT/(MZ‘K) (BHYTpIIIHS CTiHA);

0,4 Br/(M*K) (migmora/crens);

1,4 BT/(MZ‘K) (Bixao, SHGC = 0,58).

Pi3H1 mpodini BUKOPUCTaHHS 3aCTOCOBAHO
JUTSL OXOTIJICHHS] HAHOUTBII OMUPEHUX TUMIB Oy/Ti-
Benb BignoigHo 10 EN 15217. ITinxoamn moxmeiro-
BaHHA LIOJ0 MPOQUIB BUKOPUCTAHHS, a TaKOXK
(GyHKIIOHANBHICTh KJaciB edekTuBHOCTI AMYb
JeTaIbHO TOaHO ¥ 5.2.

Eneprito, mo HeoOXigHa A IITYYHOTO
OCBITJIEHHS, HE BPaXOBYIOTh MPU BU3HAUEHHI KOe-
¢inientiB epextuBHOCTI AMYD, OCKITBKH BIUIHB
YIOPaBIiHHA Ta MOHITOPUHTY OCBITJIEHHS OIIHIO-
10Th OKpemo 3rigHo 3 EN 15193.

JICTY B EN 15232:2011
ANNEX A
(informative)
DETERMINATION OF THE BAC
EFFICIENCY FACTORS

A.1 Determination procedure

BAC efficiency factors were calculated
based on the results delivered from a large set of
simulation runs. These simulations have been con-
ducted with the building energy simulation tool
TRNSYS. The impact of different BAC and TBM
functions on the energy performance of buildings
was found by comparing the annual energy con-
sumptions of a standardized room (EPDB 2006)
for different BAC and TBM functionalities
representing the BAC efficiency classes as defined
in Clause 5. The functionalities were represented

by:

- time of operation for the heating and/or
cooling system;

- definition of temperature set points for
heating/cooling (energy dead band). Temperature
set points are defined in dependence on the BAC
efficiency class as described in Table 6 to account
for different control accuracies.

- definition of outside airflow characteris-
tic (constant / variable).

The room used as a reference for these cal-
culations can be described by the following proper-
ties:

- dimensions: 5mx4mx3m;

- floor space: 20 m?;

- exterior wall: 15 m? (including windows
of 8 m?);

- U-Values:

0,34 W/m?K (exterior wall);

0,65 W/m’K (internal wall);

0,4 W/m?K (floor/ceiling);

1,4 W/m*K (window, SHGC = 0,58).

Different user profiles have been applied to
cover the most common building types as men-
tioned in EN 15217. The modelling approaches
regarding user profiles as well as functionality of
BAC efficiency classes are described in detail in
5.2.

Energy required for artificial lighting was
not taken into account when BAC efficiency fac-
tors were determined because the impact of light-
ing control shall be evaluated separately with EN
15193.
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A.2 JleTtajbHi migXoau MOAeJTIOBAHHS Ta
npo@ijii BUKOPUCTAHHS

Knac C edexrtuBHocti AMYbB BH3HaueHO
K 0azoBuil. ToMy HOro rpaHu4Hi YMOBHU ONHUCaHI
MePIIMMHU JUISE TOTO, MO0 TOKa3aTH BiIMIHHICTh
Bix kiaciB D, B ta A BignmosimHo. HactymHi pucy-
HKU € MPHUKJIAJaMU MPpOQLII0 BUKOPUCTAHHS Oodic-
Hoi Oymisai. IIpodini BUKOpUCTaHHS 1HIIUX OY/Ii-
BEJIb MOaHO B A.3.
Knac eextnerocti C (0asopuit)
Efficiency class C (reference)

A.2 Detailed modelling approaches and
user profiles

BAC efficiency class C was defined as a
reference. That is why its boundary conditions are
described first to clarify the differences to classes
D, B, and A, respectively. The following figures
exemplify the user profile of an office building.
The user profiles of other buildings are depicted in
A.3.

10F =5 =T 27
0.9 I °C
0.8} 25 {
0.7} -
06} 23
éc.g 0.5 i |_§
0.4} 21
03l
02F i s b T e 419
o1b i
Oh 2h 4h 6h 8h 10h 12h 14h 16h 18h 20h 22h 24 h
t
Mo3Haku: Key:
O, — CTaHAAPTHWI piBEHb 3aNOBHEHHA NIOABMY O, — standardized level of occupancy
NPUMILLISHHS
t-vac t-time

T cot — 38f1aHE 3HAYESHHA TeMNEepaTypu

PucyHnok A.1 — Mpodini sBukopuctaHHa Ta pobo-
uuit vac 4na knacy C edekTusHocTi AMYbB; odic

€ He3HayHa pi3HULA npuban3HO B 1 K Mix
3aJJaHMMHU 3HAYCHHSMH TEMIIepaTypH OTIaJICHHS Ta
oxonopkeHHs. Po6ota cuctemu OBKII mouunna-
€THCS 32 JB1 TOAWHHU JI0 3alIOBHEHHS JIFOJBMU TIPH-
MIIIEHHS Ta 3aKIHYYEThCS Yepe3 TPU TOAMHU MICIs
3aKIHYEHHSI MepioJly 3allOBHEHHS JIOAbMH MPUMI-
IICHHS.

Knac D - ripmwii kiac mopiBHSHO 3 KJIaCOM
C. 3a ui€i npuYMHU B JaHOMY BUIAJIKY 3aJaHi 3Ha-
YEeHHS TeMIIepaTypH JUTsI OMAJICHHS Ta OXOJIOKEH-
HS € TOJIOHUMH IO TeMIleparyp, L0 MaloTh BiJ-
HOIICHHS JI0 €HEepreTMYHo MepTBoi 30HH. [lpm
somy OBKII mpaittoe 6e3 nepepsu.
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Tsot — temperature set point

Figure A.1 - User profiles and operation times for
BAC efficiency class C; office

There is a small difference of about 1K be-
tween heating and cooling temperature set point.
The operation of the HVAC system starts two
hours before occupancy and finishes three hours
after occupied period is ended.

Efficiency class D represents a worse case
than class C. For this reason there temperature set
points for heating and cooling are similar which
again is related to no energy dead band. The
HVAC operates with no interruption.



Kinac edexrnsnocri D
Efficiency class D

JACTY b EN 15232:2011

0.0——

e T R T TR TR TR T TR
t
Noznaku: Key:
O, — PiBEHb 3aNOBHEHHA NIOABMW NPUMILIEHHS O, — level of occupancy
t-vac t-time
T st — 32AaHE 3HAYEHHA TeMnepaTypu T oot — temperature set point

Pucynok A.2 - Mpodini BukopucTarHs Ta pobo-
yuia vac ans knacy D edextuenocTi AMYB; odic

Knac edexruBHocTi B mependauae kparmry
ajanramilo pobdoyoro yacy MIUIIXOM OINTHUMI3alii
qacy BKJIIOYEHHS/BUKIIIOUEHHS. 3ajaHi (pakTuyHi
3HA4YCHHsI TEMIIepaTypu ISl OMAJCHHS Ta OXOJIO-
JDKEHHSI 3HAXOJAATHCS i/l HArJsA0M Kpamoi cuc-
TEMU YIPaBIIHHS T4 MOHITOPUHTY, 110 IPUBOIUTH
70 OuIbLIOT MOPIBHAHO 3 Ki1acoM edekTtuBHOCTI C
30HH HYJBOBOTO €HEPTrEeTHYHOTO OaJIaHCy.

Knac edextuBHOCTI A 11e Oinbine MOMim-
IIy€ EHEPreTUYHY XapaKTePHCTUKY IUITXOM 3a-
CTOCYBaHHSI OuTbIl JIOCKOHaNuX ¢yHkuii AMYb
ta TYD, Hanpukiaa, peryiboBaHUX 3aJaHUX 3HA-
YeHb I 0XOJIOJKEHHS a00 BEHTHJIALIIHOT BUTpa-
TH TIOBITPS, BIAMOBIHO A0 MPHUCYTHOCTI JIFOJIEH Y
MPUMIIIECHHI.

Figure A.2 - User profiles and operation times for
BAC efficiency class D; office

Efficiency class B allows a better adapta-
tion of operating time by optimizing start/stop
times. The actual temperature set points for heating
and cooling are under observation by a superior
management system which leads to a bigger zero
energy band than in efficiency class C.

Efficiency class A further improves energy
performance by applying advanced BAC and TBM
functions, e.g. adaptive cooling set points or venti-
lation air flows related to the presence of occu-
pants.
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Knac egextupnocti B

Efficiency class B
10F &+ T 1 27
o9l °C
o.8] Jos
07
06k . — . e 123
g 05 : 5
O 04k . _J_ 421 =
0.3%
02} SER N 419
01}
0.0 : _ T RSP | : 17
Oh 2h 4h 6h &h 10h 12h 14h 16h 18h 20h 22h 24 h
t
MoaHaku: Key:
O — PiBEHb 3aM0BHEHHA NIOALMIU NPUMILLEHHS O, — level of occupancy
{—vac t—time
T set — 38AaHE 3HAYEHHS TEeMNepaTypu Tset — temperature set point

Pucyrox A.3 — Mpodini sukopucranHa Ta poto-
4ynil vac ans knacy B edekrneHocTi AMYE; odic

Figure A.3 - User profiles and operation times for
BAC efficiency class B; office

Knac edextuBrOCTi A

Efficiency class A
1.0 T = 27
r 0.8 - 25
0.7
061 wfn L 23
g 05
O o4 : ; —t——t- ----- {21
03] T T
0.2 \ | : . .......... i .......... ........... ] 19
0.1 e - E
0.0 b=smsiizzadad. oo o S N 17
Oh t
Nosnakm: Key:

O, = PiBEHb 3aNOBHEHHS NIOALMU NPUMILLEHHS
t-vac
T sor — 3303HE 3HAYEHHA TEMNEPaTYph

PucyHok A.4 — Mpodgini BUKOpWCTaHHA Ta pobo-
JKUin vac AnA knacy A ethekTueHocTi AMYB; ogic

O — level of occupancy
t-time
T ot — temperature set point

Figure A.4 — User profiles and operation times for
BAC efficiency class A; office
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A.3 I'pann4Hi yMOBH

Jl1st KoskHOTO TUITY OyAiBIl PO BHKO-
pUCTaHHS Ta BIAMOBIHI TPAaHUYHI YMOBH IOAAHO B
Tabmuisx A.1-A.7. I'paHuYHI yMOBH BKIJIFOYAIOTh
3a/laHi 3HAYCHHS TEMIIEpaTypu JUIsl OMAJICHHS Ta
OXOJIO/IKEHHS, poOouMid Yac Al CHCTEM OIajieH-
HsI, OXOJIOM)KCHHS Ta OCBITJICHHS, KUIBKICTh JIHOIEH
(piBeHBb 3allOBHEHHsI), BHYTPIIIHE TEIUIOHAIXO-
JDKEHHS, BEHTWIALIWHUI OOMIH TOBITpA, yIpas-
JIIHHS T2 MOHITOPUHT 3aTEMHEHHS Ta KIJIBKICTh PO-
0ounx BUXIIHUX JHIB. TeIUIOHAIXOMKEHHS Bij
moneit cknamae Bix 70 Br/mron. mo 100 Br/mron.
3aJIeKHO BiJl TEMIIEpaTypu MOBITPsI B MPUMILICHHI
Ta Bu3HadaeTbes 3riqHo 3 VDI 2078 [19]. Kinb-
KICTB JIFOJICH Yy IpUMIIIEHHI TOTPIOHO po3paxyBaTh
BUXOJIYM 3 HEOOXIAHOTO MPOCTOPY, MOAAHOTO B
Ta0JIHLISX.

3amaHi 3HaYCHHS TeMIIepaTypH ISl OXOJI0-
JDKEHHSA 3MIHIOIOTECA Bl 24 °C no 27 °C 3ainexHo
BiJl TeMIlepaTypd HaBKOJMIIHBOTO MOBITPS, IO
MPEJCTaBIsiE COOO0 YacTO 3aCTOCOBYBAaHY CTaTHU-
HY MOJeNb KOM(MOPTHOTO OXOJOKEHHS JIJIsl YMOB
TEIUIOrO MEPioy POKY.

3aTiHeHHs CBITJIOBUX MPOPI3IB MPH Kiacax
A ta B edexruBrocti AMYDB 3anexuTs Biz mopo-
rOBOTO 3HAYCHHS JUIS COHAYHOro ocsitienus (200
Br/M? Ta 130 Br/™® BiJIMIOBITHO), KOJIU KOHTPOJIEP
3aTiHEHHs TIOYMHAE CBOIO POOOTY.

Odic
Office

JACTY b EN 15232:2011
A.3 Boundary conditions

For each building type both the user profile
and relevant boundary conditions are given in
Tables A.1 to A.7. Boundary conditions include
temperature set points for heating and cooling, op-
eration time for heating, cooling, and lighting sys-
tems, number of persons (population density), in-
ternal thermal gains, ventilation air change, shad-
ing control, and number of workdays/weekends.
Heat gains due to persons are between 70 and 100
W/person depending on room air temperature and
is defined according to VDI 2078 [19]. Number of
persons in a room can be calculated from required
space given in the tables.

Cooling set point temperature varies be-
tween 24 and 27 °C depending on ambient air tem-
perature which represents an often used static com-
fort model for summer conditions.

The shading of BAC efficiency classes B
and A depends on a threshold value for solar irrad-
iation (200 W/m? and 130 W/m? resp.) when shad-
ing controller starts his activity

1.0
064
05 . .
0.3 .
0.0

Occ

MNo3Haku:

O — piBeHb 3aM0BHEHHA NI0ALMU

t=vac

PucyHox A5 —Mpodini ukopucTanHa gns odicy

L L L L —T T T T T T
Oh 2h 4h &h 8h 10h 12h 14h 16h 18h 20h 22h 24h

t
Key:
O, — level of occupancy
t—time
Figure A.5 — User profiles for office
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Tadanus A.1 - ['pannyni ymoBu uis kiaciB epektuBHOCTI AMYDB: odic (* mosicHeHHs1 HaBezieHi B A.3)
- Boundary conditions for BAC efficiency classes: office (* for further explanations refer

Table A.1

to Clause A.3)

Qdbic

Knac echKmBHocﬂ AMYB

Office

Oxemj,ake_:—_t«
’ ‘Cooling

eratian

BAC efficiency ciass
S B

3anani sHavueHHs Temnepa_wbn- 225°C
Temperature set point
TPoboymit yac -

Operation time

00:00-24.00

l23°¢ |23°C

05:00-21:00 |06:00-20:00

.TC = f( Tamb)

06:00-19:00

“Tennoxag- 13,3 wfrion. | 13,3 mimon, 13,3 miniog, | 13,3 Mo,

_XOOKEHHS | Persons 113,3 m*¥Pers 13,3 m¥/Pers | 13,3 m¥Pers | 13,3 m¥/Pers -

-Gains OBrnanHaHHs 10 B1/m” 10 Brinv® 10 Brim® 10 Briv®
Equipment 1owm?® |10 Wim® 110 Wim® 10 Wim?

Al

- Conauna
i eHepris
-~ Solar

66

3aTIHERHS CRITNOBNAX TIPOPIIS

KoedilieHT, Wo spaxcBye

Shading factor

0,.3 PYUH.

0.3 manual

0,7 _
(200 BT/iM%Y
¢.5 manual |07 '

0.5 pyyn.

0,7 B
(130 Briw®) -

(200 Wim?)
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Ioteas ' f
Hotel

024
0.1

S S S B B R IR SN R I IR ERALAME R R O

Ok 2h 4h 6h Bh 10h 12h 14K 16h 1845 20h 22h 24h. - -

ﬁosu'éllﬂ‘li L Key: - o

O — PIBEHB 3aTI0BHEHHA FOABMM | _ o Occ-l'levejl"of Qétupan'c_'y' .
f-vac . . L Ct—tme .
Pucyvok A.6 — Npodeini BMKOpWCTéHH;H anaroteno Figure AG- l}se'r:pro_ﬁles for_ a hotel

Tadanus A.2 - ['pannyni ymoBu Juis KiaciB epektuBHOCTI AMYDB: rotens (* mosicHeHHsI HaBeICHI B
A.3)

Table A.2 - Boundary conditions for BAC efficiency classes: hotel (* for further explanations refer to
Clause A.3)

_ Forenk . t
Hotel '[

. Oxonopker- | 3anaHi 3adenHs Temneparypn |22.5 °C 23°C t23 .'°(_) ' 1 Te = A Toms) |
s | Temperature set point .~ } ' | ‘ .
: Cooling PoBounii vac - |00:00-24:00 |14:00-10:00 ;06:00-20:00 |17:00-09:00 : -
: Operationtime | L SRR S

Tennonag- - |Iogn o %10 miimoa. |10 m/nica. |10 mYmiog. |10 mMmoa.

XO[KEeHHS | Persons - ' 110 mPers |10 m*Pers |10 m*Pers |10 m%/Pers
_ éGains - 1 O6nagHaHHA |4 Br:_’M_z N 34 Brim? 4 Br/m? 4 Briw’

- | Equipment - L 4 Wim® 4w 4 Wim? 4 Wim?

o
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68

KiHe_uL TaGJH/IL[i A2

.. Totens

Knac edextupHoct AMYb

L BAC efficiency class -
G Koeq)[ulem* Luo BPAXOBYE 10,3 pyuH. 10,5 pyun. 0.7 07
‘eHepris . - |satiHeHHs CBITROBUX Npopisie _ (200 Br/mY) (130 Brim™)
‘Sofar.. © |Shading factor 0.3 manual |05 manual |07 0.7
L o N o (200 Wim?)' | (130 Whin®)'

Tloznaku:

3arRJragn OCRiry, WKoa
Education, school

1.04
0
08
07

00-

' OCC - pIBeHb 3aﬂOBHeHHF| FHOABMU

ot qac

Pncyuox A 7- Npodini BUKGPUCTaHHS p,nﬂ KITAG-

' H{)I KIMHaTid mxonw

LA B s B R S

t

Key_:
O

Y T

'r—t;me

M T " 1 L | T " i I
Oh 2h 4h &h 8h 10h 12h 14h 16h 18h 20k 22h 24n

~ level of occupancy |

F!gure AT - User proﬂles for a class room
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Tadoanus A.3 - ['pannyni ymoBu 11st knaciB,eexkruBHocTi AIYIYB: knacHa kimHaTa mkonu (* mosic-
HEHHsI HaBe/IeH1 B A.3)
Table A.3 - Boundary conditions for BAC efficiency classes: class room (* for further explanations
refer to Clause A.3)
' ' ' Knac edektusrocTi AMYE
BAC efficiency class
D ¢ | 8 A

HasuankHi saknagy, Wkona
Education / schoot

-Oxonomken- | 3afaHi 3HaveHHs Temnépa‘rypm
HE Temperature set point

-Cooling PoBoumi vdc

QOperation time

TenroHag- |Mogu : 33 mimoa. 13,3 Mfion. 13,3 Mimog. 3,3 M°/miog. -
XO[PKEHHS | Persons, 33m'fPers 13,3 mYPers |33 m’/Pers |3,3 m’/Pers
Gains Obnaamanna ' 4 Briv’ L4 Briv® 4 B1/m’ 4 Brim®

' E uipment

4 Winy’ 4Wim? |4 Wi’ 4 Wim? -

fEntiEno] e

Consauna . . | KoedbiujenT, 140 BpaxoBye 0;3pyud. {0Spyan. 107 07 -
eHeprisi- | 3aTiHeHHs CBITMIOBUX Npopisie | : L (200 Brim®y (130 Brim®)
Solar = |Shading factor - : 0,3manuai |05 manual |07 0.7

(200 W/m?A) 1130 Wim®)'
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L JEer i 1an
iecture hall

104

00-
L oed
07
06
05
04-
034

Cee

B2

01+
oo

I

—— ;
Gh 2Zh 4h Gh
Hosnakn:.

o;c -"._p.iBeHb 3an0BHEHHS I0ALMY

f-vac

PHCYBOKAS — TTpOcRini BUKOPUCTAHHS AN REX-

LiArore 3any

LI R S |

Br 10h
H

Key:

iZ2h 14h 10h 18h 200

L T

T
220 241

O, — level of occupancy

{—1lime

'Fi'gure A.8 — User profiles for a lecture hall

Ta6auus A.4 - I'pannuni yMoBH Ut KiaciB epekruBHOCTI AMVYB: nekuiitamii 3a1 (* mosicHeHHs HaBe-

neHl B A.3)
Table A.4
refer to Clause A.3)
o ﬂéxui'ﬁu'ﬁﬁ 3an -
o Lecture héll

L
1

c

Krac ed::exm_snocﬂ AMYE
BAC efficiency class

- Boundary conditions for BAC efficiency classes: lecture hall (* for further explanations

il

& _
iOx_ono',qm'eH- ._Saﬁaﬂi 3HAUSHHSA TEMAEPaTypH
W - | Temperature set point
- Cooling ' '

Poboyuii yac -

225°C 23°C

05:00-22:00 {06:00-21:0¢ -

23°C

07:00-20:00

Te = (T amn)

07:00-20:00

TénnoHa,q_- { Mroaw
XOKEHHS P._'ersons'
-_’Qé‘ins N _Oﬁn'agHaHHﬂ_'
. iEquipment

70

1 MR, 1 mion. -
imPiPers {1 mi/Pers .

laBiM® |4 B
Clawmt o [awm?

11 M%rioa.
11 m*Pers
14 Briw?

lawm®

1 m¥niop,
1 m*Pers

14 BT

4WIm®
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Kinerp Tabmuni A.4 L
o ' 'Knac etbexkTusHoCTi AMYE
BAC efficiency. class .
D | c B A

Tlekuiitun san
Lecture hall

CoHsauna Koeilient, L0 BpaxoBye 0.3 py4H. 0,5 pyun. 0.7 . 10T o
eHeprinA ) 3aTIHEHHS CRITIIOBWUX NPOPI3IB - . (ZOO'BTIM?)' (130 Brim?)’ -

;SOIar Shading factor - _ D,3Imanuai'_ 0,5 manuat [0.7 0,7
. 3 : . 1{200 Wim?®) {130 Wim®)-

l’(l:C ropar; M
Restaarant

1.0 —
69
0.8
0.7 -
0.6 -
0.5

044

Occ

03

024

|

0.0 i

Ty LRI B A D A e St At R B

§h 10h 12h 14h 16h 18H 20h 22h 24h
t

Mozkaku: - - . L | Key:

T T

LA W ¥
0h 2h 4h 8h

Ope= p_iB_eHb. 3aNOBHEHHA hro,qhmm ' 'occ - level'of__.tqccupancy o

t-vac : _ | o t—time ) o B
PucyHok A.9 - IMpodpini BUKOPUCTaHHS Anst pec-  Figure A.9 — User profiles for a restaurant:
TOPaHY - - o . CL T . o
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Tabauusa A.S - I'panuuni ymoBH i kiaciB epexktuBHocTi AMYB; pecropan (* mosicHeHHS HaBeJIeHi B

A3)
Table A5
refer to Clause A.3)

Pecropant
Restaurant

Knac edektnsrocti AMYB
BAC efficiency class

- Boundary conditions for BAC efficiency classes: restaurant (* for further explanations

S § s At i

8

- Oxonogxen- | 3anaHi sHaueHHs TeMnepaTypy

W Temperature set point
“Cooling Pobounih vac

225°C

00:00-24.00

23°C 23°C

£9:00-24:00 ;10:00-23:00

TC = 'f(Tamb)

10:00-23:.00 -

'Operation time.

et
‘Yernionag- | fMoau 1 M*/rio4. 1 MYImoA; 1 MYmop. 1 wimog
 XO[KEeHHR | Persons 1m’Pers |1 m%Pers | 1m¥YPers |1 m’Pers
Gains - . iOiﬁna,e:s.l-lai-u-m 12 B1/m’ 2 Br/v? 2 Brim® 2 Brim®
. [Equipment Wi 2Wim? 12 Win? 12 Wim?

Consuma  |KoedpilieHT, wo Bpaxosye 0.3 pyun. 10,5 pyun. 0,7 0.7

eneprin 3aTiHEHHs! CBITAICBKX NPOPI3IB. (200 Br/m®) | (130 BT/m®y
 Solar Shading factor . 03manual {05manual |07 (07
o : C L (200 Wim®Y 1130 Wim®),
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~ Henrp oaurronol roprivai
Whaolesale centre

1.0
0.9
0.8
0_.75
-0_6:
0:4

0.3

o2

S N |

T LI B T
-Oh 2h 4h 6k 8h 1Mh 1

MosHakw;

O, ~ PiBEHb 3ATIOBHEHHR 11I0ALMIA

f—-vac

P’ﬁcyHOKj A0 —~ flpodint eUKopUCTaHHA .,Cl,J'IFI
UEHTRY ONTOBOT TOPriBni

1‘}'» T T T 1.1. ™

Key: . _
O, - level of octupancy
t—time

JCTY b EN 15232:2011

2h 14h 16h 18h 20h 22h 24 h

Figure A.10 - User p.roﬁ.les for 'a-'whOIe_sale-centre

Ta6auus A.6 - I'pannuni ymoBH i KiaciB epekruBHOCTI AMVYB: enTp orroBoi Toprisii (* mosicHeH-

Table A.6

lieqtp onToBOl TOPriBN}

Hs HaBeJleH1 B A.3)

- Boundary conditions for BAC efficiency classes: wholesale centre (* for further explana-

tions refer to Clause A.3)

Knac edexrneHocti AMYE

BAC efficiency class

Whoiesale centre

QOxonoameH-
HA

Cooling

£5.
3apani 3HauEHHs Temnepatypw 1 22,5 °C 123 c - .l23°C
Temperature set point -. S
Pobounit yac. - 00:00-24.00 |09::D{}-24:O(} 10:00-23:00

Operation time

TG = f( T&mb}

11:00-22:00
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Kinenp tabnumi A.6
LienTp onToeel Toprien
- Wholesale centre

Knac edexktneHoTT AMYE.
. BAC efficiency class

TennoHagz-. |[woan
XOQXKeHHA  {Persons
Gains - '

B A

5 sznion. 5 szn_ro,q.
5 m’Pers |5 m*/Pers |5 m*/Pers
3,6 Brim® 35BN |3,5Brm
35Wimb. 135 wWm?  |3.5Wind

Rk

e

| KoedbiuienT, wo Bpaxosye

07

Couausa 03pysd.  |05pyan. 107 _

‘eHepria - |3aTiHeHH CBITIIOBUX NPOPI3iB _ ' (200 Br/M?)" [ (130 Biim?)’
Solar ' |Shading factor e 0.3manval. |05 manual (0,7 -~ (07 :
_ . S - (200 Wim?y (130 W!m?) :

Aigapus

‘Hospital

1.0
09 -
08
07
064
054
6al
034 .

Gee

024 .
0.1

A

———,
Oh 2h 4

Mosnaku: .
Oy, — piBeHb 3AMOBHEHHS! NIOKHMI
t —vac

i

| T 3

T [ L}
fh &8h 10

Pucywox A.11 — Tpodini sukopucTarss Ans

- AliKapHi -
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L T S e I T S At T S
b 128 14k 180 1680 200 220 24 h

1

Key: _

Qg = level of occupancy

t—time |
Figure A.11 — User profiles for a hospital
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Tadanus A.7 - ['pannyni ymoBu Ui KiaciB epektuBHOCTI AMYb: nikapus (* mosicHeHHs HaBe/ICHI B

A.3)
Table A.7 - Boundary conditions for BAC effi- ciency classes: hospital (* for further explanations re-

fer to Clause A.3)

' : ' Kniac ecekvieHocTi AMYB

. BAC efficiencyclass . .
D C B A

Nikapus
Hosptal =™ |

 OxonogKeH- | 3afaHi 3HaUEHHS Temneparypy
HA - [Temperature sef point '
-Cooling PoBoumia vac

|Operation time

‘Tennowap- | Toaw R o7 mimog. 0,7 w¥mon. 107 Mo, |07 miimon.
XOIKEHH | Persons - . 0,7 m*Pers |0,7 m*Pers |07 m*Pers |0,7 m*Pers . :
Gains  |OBnaaHaHHs 4BTUM |4 BiiW 4BUM 4B
o Equipment | . |awm? 4 Wim? 4Awm? 14w’

ECOH‘_HL_IH'a KoedilienT, wo spaxosye 10,3 pyun. 0.5 pyyH. 0,7 0,7 :
-enepria 3aTiHEHHS CBITIOBMX NPOPI3iE. | : 1200 Br/m®) 1 (130 Br/m’y

;So’lar : Shading factor _' 0;3 manual 0,5 inanua'l 10,7 0.7 :
5 N o - (200 Wim?)' | (130 Wim®)
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JOJATOK B
(noBiaKoBMIN)

ITPUKJIAJIA BUKOPUCTAHHS NEPEJIIKY
®YHKIINH ACMYB 3I'IJTHO 3 EN 1SO 16484-
3 1JIs1 OIIUCY ®YHKIII, IO
MICTSATHCS B IBOMY CTAHJIAPTI

B.1 3arajbHi moJio:xeHHs

Oynknii ACMYbB mst cnenmdikarii mpoe-
kty nonaHo B EN 1SO 16484-3; nokymenrarisi Ha
Bci (hyHKIIIT 00JIaTHaHHS HaBeJeHa B Mepermky dy-
ukuii ACMYb (BACS-FL) EN 1SO 16484-3. Ile-
penik ¢ynkuin BACS-FL Takoxx MOXIUBO 3acTo-
coByBaru Juist pynkuid TYD. Jlonatok B Bu3Hauae
3B'130K Mixk EN 1SO 16484-3 Ta uum ctangapToM.
Hesixi ¢pyakii ACMYB a6o TYD, mo po3risna-
I0TbCS B IIbOMY CTaHAApTi, MOBHICTIO BIiAMOBiJIa-
I0Th (PyHKIISIM CTOBOLSI 3 mepenikoM (QyHKIiH
ACMYB 3rigno 3 EN I1SO 16484-3. Ilpuknaau mo-
mano B B.2. Opnak, ans OaratboxX (yHKIIiH
ACMYDb abo TYDB HeoOXigHO BHKOpPHUCTOBYBATH
OIUH a00 JeKiTbKa CTOBOIB MepenniKy (QyHKIIN
CAKBD y noenHaHHi 31 CXeMOIO YIPaBIiHHA Ta MO-
Hitopunry. Jlus. B.3 mist npuknany.

B.2 be3nocepenne noganHs 3a QpyHKIisI-
mu 3rigno 3 EN 1SO 16484-3

B.2.1 Ilpuknao 1 - Hiune oxonoodxycenns

Posrnsinyra B 1pomy craHaapTi (QyHKIiA
ACMYDB abo TYD onucana y Tabmumi 1, po3ain 5 -
[lepenik ¢GyHKIIN Ta HAJIEKHICTh O KJIACIB €HEp-
TeTUYHOT XapaKTEePUCTUKU:

ANNEX B
(informative)

EXAMPLES OF HOW TO USE THE BACS
FUNCTION LIST OF EN ISO 16484-3 TO
DESCRIBE FUNCTIONS FROM THIS
EUROPEAN STANDARD

B.1 General

BACS functions for project specification
are described in EN ISO 16484-3; the documenta-
tion of complete plant functionality is documented
by the BACS function list (BACS-FL) described in
EN 1SO 16484-3. The BACS-FL can also be used
for the purposes of TBM functions. This Annex B
shows the relation between EN ISO 16484-3 and
this European Standard. Some few of the BACS or
TBM functions considered in this European Stan-
dard correspond directly to functions defined in EN
ISO 16484-3, i.e. to a column of the BACS func-
tion list. Examples are given in B.2. For many
BACS or TBM functions however it is necessary to
specify them by using one or several columns of
the BACS function list in combination with a con-
trol schematic. See B.3 for examples.

B.2 Direct representation by a function
defined in EN I1SO 16484-3

B.2.1 Example 1 - Night cooling

Considered BACS or TBM Function in this
European Standard defined in Table 1, Clause 5 -
Function list and assignment to energy perfor-
mance classes:

VIIPABJIIHHS TA MOHITOPUHI BEHTUJIALI TA KOHAUIIOHYBAHHS ITOBITPS
VENTILATION AND AIR CONDITIONING CONTROL

BI/IKOpI/ICTaHHH HOBiTpSI 3 HU3BKOIO TCMIICPATYPOIO ¥ CUCTCMAX OXOJIOPKCHHA 3 MEXaHIYHUM CIIOHYKaH-

HSIM

Free mechanical cooling

1 BuxopucTtaHHs 30BHIIIHBOTO MOBITPS 3 HU3bKOIO TEMIIEPATYPOIO B HIYHUI 1ep1o]] yacy
Night cooling

[TomaHHs NUISXOM BUKOPUCTAHHS MEPENIKY
¢bynknii ACMYVYB 3rigno 3 EN 1SO 16484-3:

- 111 QyHKIIS BU3HAUEHa 3rijHo 3 5.5.3, 5.8
Ta BiAmosimae GyHkii 3rigHo 3 6.7 "Buxopucran-
Hsl 30BHIIIHBOTO TOBITPSI 3 HU3BKOI TeMIlepaTy-
pOIO B HIYHHUU Tepioa dacy" BIAMOBITHO IO Tepe-
niky ¢pysnkuiit ACMVYB.

76

Representation by using the BACS function
list of EN ISO 16484-3:

- this function is defined in 5.5.3, 5.8 and
relates to function 6.7 "Night cooling™ in the
BACS function list.



B.2.2 Ilpuxnao 2 - h, X - cnpamosane
YRPABAIHHA MA MOHIMOPUHL

PosrnsHyra B 1bOMy cTaHAapTi (yHKIIiS
ACMYDb a6o TYD naBenena B tabmnwiii 1, po3ain 5
- [lepenik (yHKIIH Ta HAJIEKHICT A0 KJIaciB eHEp-
roe-(heKTUBHOCTI:

JICTY B EN 15232:2011
B.2.2 Example 2 - h,x - directed control
Considered BACS or TBM Function in this
European Standard defined in Table 1, Clause 5 -
Function list and assignment to energy perfor-
mance classes:

YIIPABJIIHHS TA MOHITOPUHI" BEHTUJISLI TA KOHAUIIOHYBAHHS ITOBITPSI
VENTILATION AND AIR CONDITIONING CONTROL

HsIM
Free mechanical cooling

BI/IKOpI/ICTaHHH HOBiTpiI 3 HU3BKOKO TEMIICPATYPOIO Y CUCTEMAaX OXOJIOJXKCHHA 3 MeXaHIYHUM CIIOHYKaH-

h,x - directed control

3 h,X - cipsiMOBaHe yrpaBiiHHS Ta MOHITOPUHT

[TomaHHS NUISXOM BUKOPUCTAHHS MEPEITIKY
¢byukuit ACMYVYB srigno 3 EN ISO 16484-3:

- s (yHKIIS BU3HAa4YeHa 3rijHo 3 5.5.3.5.2
Ta BignoBimae ¢yHkmii 3rigHo 3 6.1 "h, X- cpsimo-
BaHE yIPaBJIiHHS Ta MOHITOPUHT" 3 Tiepeniky (yH-
kit ACMVYB.

B.3 Ilonanus misixoM KOMOiHyBaHHS
¢ynxkuiii 3rigno 3 EN 1SO 16484-3

B.3.1 Ilpuknao 3- Micyese asmomamuune
YRPAGIIHHA MA MOHIMOPUHZ RPUMILLEHD

PosrnsHyra B 1mpoMy craHmapti (yHKIIiS
ACMYDB ab6o TYb nHaBenena y tabmumi 1, po3ain 5
- [lepenik ¢yHKIIN Ta HANEXKHICTh A0 KJIACiB €HEp-
roe-(peKTUBHOCTI:

Representation by using the BACS function
list of EN 1SO 16484-3:

- this function is defined in 5.5.3.5.2 and re-
lates to function 6.1 "h,x - directed control” in the
BACS function list.

B.3 Representation by a combination of
functions defined in EN I1SO 16484-3

B.3.1 Example 3 - Individual room auto-
matic control

Considered BACS or TBM Function in this
European Standard defined in Table 1, Clause 5-
Function list and assignment to energy perfor-
mance classes:

HEATING AND COOLING CONTROL

VIIPABJIIHHA TA MOHITOPHUHI" OITAJIEHHA TA OXOJIO/PKEHHA

VYnpaBiaiHHS Ta MOHITOPUHT BUUIEHHS €Heprii
Emission control

KTPOHHOT'O KOHTpoJiepa

2 MicueBe aBTOMaTHYHE YIPABIiHHSA Ta MOHITOPUHT IPUMIIIEHb 3 BUKOPUCTAHHSM eJle-

Individual room automatic control by electronic controller

[TomaHHs IUIIXOM BUKOPHCTAHHS IMEpeNiKy
¢bynknii ACMYVYB 3rigHo 3 EN 1SO 16484-3:

- usg QyHKIiS OmucaHa OAHHUM PSIKOM Y
nepeniky ¢ynkuin ACMVYbB srinno 3 EN I1SO
16484-3 Ta cxeMo0 ympaBliHHSI Ta MOHITOPHHTY,
SK MOJIaHO Ha HAaCTYIMHOMY PHCYHKY, IIO BIJIIMOBI-
nae PI-xoH-Tponepy. AHaJIOTiYHO BOHA MOXe OyTH
MoJlaHa y BWITAJKy 3acTOCYBaHHsS P-KoHTpoiepa.
3a HeoOXiTHOCTI MOBUHHI OyTH JoJaHi Oyab-sKi
BUX1AHI (QYHKIII KOHTpOJepa, HANPHUKIIaA, MPOIo-
pIiiiHI BUXiJHI KacKaJud MOCTiAOBHOCTI (IUB. pH-
cyHok B.1 ta Tabnuio B.1).

Representation by using the BACS function
list of EN ISO 16484-3:

- the function is described by one row of
the EN ISO 16484-3 BACS function list and a con-
trol schematic, as shown in the following for the
case of a Pl controller. Analogously it can be
represented for the case of a P controller. Any re-
quired controller output functions as e. g. propor-
tional output stages for sequences have to be added
(see Figure B.1 and Table B.1).
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MoaHaxm: Key:

1 - npUMiLEeHHN ' 1 - room

2 — 3aaaHe NPUMILLEHHS 2 - setpoint room

Pucynok B.1 - Cxema ynpasniHHg Ta MOHITOPWH- Figure B.1 — Control schematic to example 3

ry ans npuknagy 3
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Tabnwyn B.1 — Nepenix ¢pyHkuin ACMYB - Npuknaa 3: EN 1SO 16484-3, gqogatok A {oBoB'AskoBuiA)

Table B.1 — BACS function list — Example 3: EN ISO 16484-3, Annex A (normative)
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NpogoexeHHn Tabn, B.1
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B.3.2 Ilpuknao 4 - Ynpaeninna ma moni-
MOpUNZ 3a NO20OHUX YMOE

PosrnsHyra B 1bOMy cTaHAapTi (yHKIIiS
ACMYDb a6o TYD naBenena B tabmnwiii 1, po3ain 5
- [lepenik (yHKIIH Ta HAJIEKHICT A0 KJIaciB eHEp-
roe-(heKTUBHOCTI:

JICTY B EN 15232:2011
B.3.2 Example 4 - Outside temperature
compensated control
Considered BACS or TBM Function in this
European Standard defined in Table 1 Clause 5 -
Function list and assignment to energy perfor-
mance classes:

HEATING AND COOLING CONTROL

VYIIPABJIIHHSA TA MOHITOPHHI" OITAJIEHHA TA OXOJIODKEHHA

My ab0 3BOPOTHOMY TPyOOIPOBOAAX

VYrpaBiaiHHS Ta MOHITOPUHT PO3MOIIJICHHS 32 TEMIIEPATYPOIO TEILUIOHOCIS (XOJI0I0HOCIS) Y T0IaBAIbHO-

Control of distribution network water temperature (supply or return)

1 VYnpaBiaiHHS Ta MOHITOPUHT 33 IOTOJJHUX YMOB
Outside temperature compensated control

[Momanus nuisixom BukopucranHs EN SO
16484-3:

- (hyHKIIS omHcaHa y IBOX psAKax y mepe-
niky ¢pyakuii ACMVYD srigno 3 EN 1SO 16484-3 i
CXEMOIO YIPaBIIiHHS Ta MOHITOPUHTY, SIK II€ TIOfa-
HO Ha HACTYMHOMY PHUCYHKY JJIs KJIallaHa 3 MpPUBO-
JIOM, III0 Ma€ aHaJIOrOBUM BXia. 3a HEOOX1THOCTI,
Oynb-siki BUXiaHI (yHKLII KOHTpojepa, Hampu-
KJ1aJ1, IPOTIOPIIiiHI BUXiJHI KacKaJu MOCIiIOBHOC-
Ti, TOBUHHI OyTW AojaHi (IuB. pucyHok B.2 Ta

Representation by using EN ISO 16484-3:

- the function is described by two rows in
the BACS function list of EN ISO 16484-3 and a
control schematic, as shown in the following for
the case of a valve drive with analogue input. Any
required controller output functions as e. g. propor-
tional output stages for sequences have to be added
(see Figure B.2 and Table B.2).

tabsuiio B.2).

e

N
\J %

LSk

It

7
Py

IHo3naku:

1 - onamroBaNbHI PUITATU

Pucynok B.1 - Cxema ynpaBiliHHS Ta MOHITOPUHTY
JUI IpUKiIany 4

Key:
1 - heat emitters
Figure B.1 - Control schematic to example 4
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Tabnuuna B.2 - Mepenik chyHkuii AMYE — Mpuknag 4: EN 1SO 16484-3, poaaTtok A (0608'A3koBUif)

Table B.2 - BACS function list — Example 4: EN ISO 16484-3, Annex A (normative)
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JICTY b EN 15232:2011
JTOJIATOK C

(noBiaKoBMIN)

BILTHB HOBATOPCbKHX
IHTETPOBAHUX ®YHKIIII AMYB
(MIPUKJIA JTN)

C.1 3araanHi noJyoxeHHs

BukopucranHs aBTOMAaTH30BaHUX CHCTEM
MOHITOPHHTY Ta YIpaBIiHHA OyIIBISIMH TPUBO-
JUTH JI0 TIOJIMIICHHHS] eHeproe(eKTUBHOCTI Oy/Ti-
BeJb. ABTOMaTH3allil NPUCTPOIB YMHPABIiHHSA Ta
MOHITOPUHTY HaJ]a€ MOXKJIMBICTh EKOHOMUTH CHEP-
ril0 B TOPIBHSAHHI 3 JI€I0 MEIIKAHIIIB, 1[0 MAa€ Xa-
paKTep Py4HOr0 HEaBTOMATHU30BAHOTO BTPYYaHHS.
EdexT 30epekeHHs eHeprii 3aBAsSKH 3aCTOCYBaHHIO
ACMYbB moxe OyTH TOCWIICHUH TpH BpaxyBaHHI
GyHKIIM 1HTErPOBAHOTO Ta KOMIUIEKCHOTO YIIPaB-
JiHHS Ta MOHITOpHHTY. KpiM TOTO, peKOMEHTy€eTh-
Csl BUKOPUCTOBYBATH TEXHIYHE YIPABIIHHS MPOIe-
caMH 1H)KEHEPHUX CHCTEM JJIsl OTPUMAaHHS OLIbII
rbokoi iH(opMaIii Mpo eHeprocroxKUBaHHS 0Y-
IiBIII Ta onTHMI3anii poOoTH ii eHepreTHYHNX Cuc-
TeM. EHeprocnoxuBaHHs TMpH (PYHKIIIOHYBaHHI
aBTOMATH30BaHOI  CHCTEMH MOHITOPHHTY  Ta
yIpaBiiHHSA OyiBIICI0 MOBUHHE 3aBXKIU BPaXOBY-
BaTHCA.

Broue ¢ynkuit AMYbB ta TYD, mo He
OMHCaHi B IHIIUX CTaHJApTaX, MOXKE PO3PaXOBYBa-
TUCh BIJIOBIJTHO JJIS1 PI3HUX PIBHIB METOJIB PO3-
paxyHKiB 3rimHO 3 7.2. Jng neTampHUX po3paxyH-
KiB MOXKYTh 3aCTOCOBYBATHUCS HalllOHAJIbHI METOIH

PO3paxyHKIB.
C.2 Ilpuxknagu iIHTErpoBaHUX (PYHKIIH

C.2.1 3azanvnuit o2nao

InrerpoBani QyHkii aBTOMaTH3awii Oy/iB-
7i Ta QYHKUIT CHeniaJbHOro yIpaBiliHHSA Ta MOHI-
TOPHUHTY, IO PO3IJISIAIOTHCS, HE BHU3HAUYEHI B 1H-
mux cragaaprax. [Ipore, ix He0OX11HO po3TIsIIATH
HAJIGKHUM YUHOM dYepe3 iX HOBAaTOPCHKI XapakTe-
PHUCTHKH.

i ¢pyHKIIT MOKHA ONTHCYBATH TaK:

Q) yrpaBJIiHHS Ta MOHITOPHHT TEMIIEPaTypH
OKpeMHX MPUMIIIEHb B ONATIOBAaHUX 30HaX, Ha SIKY
BIIJIUBAE BUKOPUCTAHHS BIKOHHUX KOHTAKTIB;

b)onTimizoBane ympaBiiHHS Ta MOHITO-
PHHT aJlt031 Ta OCBITJICHHS.
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ANNEX C
(informative)

THE IMPACT OF INNOVATIVE
INTEGRATED BAC FUNCTIONS
(EXAMPLES)

C.1 General

The use of building automation and control
systems leads in general to an improved energy
performance of buildings. The automation of con-
trol devices gives an opportunity to save energy
compared to a manual non-automated intervention
of the occupants. The energy saving effect due to
the application of BACS can be intensified if also
integrated and complex control functions are taking
into consideration. Furthermore the implementa-
tion of a technical building management is recom-
mended to get a deeper knowledge about the ener-
gy consumption of a building and to optimise the
operation of its energy systems. The energy con-
sumption for running the building automation and
control system has always to be taken into account.

The impact of building automation and con-
trol BAC and TBM functions not covered yet by
other standards can be calculated in accordance
with different levels of approaching as described in
chapter 7.2. For detailed calculations national cal-
culation methods can be applied.

C.2 Examples of integrated functions

C.2.1 Overview

The integrated building automation and
special control functions which are considered here
are not yet covered by other standards. Neverthe-
less they are worth to look at due to their innova-
tive characteristic.

These functions can be described as follows:

a)individual room temperature control in
heated zones affected by the use of window con-
tacts;

b)optimized blind and lighting control



C.2.2 Bukopucmannsa 8iKOHHUX KOHMAK-
mie npu ynpaeaiHHi ma MOHIMOPUHZY meMmnepa-
mypu oOKpemux npumiuieHs 6 ONAI08aAHUX 30HAX

VYropaBiiHHA Ta MOHITOPUHI TeMIIEpaTypu
OKpPeMHX NpPHUMIMIEHbh Yy 30HaX OMAJICHHS HaJae
MOXUIMBICTh  TOJNIMIIUTH  €HEProeeKTHUBHICTh
IUISXOM BHUKOPUCTaHHS 1HTErpoBaHOl (yHKIii
YIOPABIiHHSA T4 MOHITOPUHTY OITQJICHHS Ta BIKOH-
HUX KOHTakTiB. OYHKIIOHAJBHICTH IMOJIATAE B Ha-
CTYITHOMY: KOJIM MEIIKaHI[l BITYUHSIOTH BIKHA, TO
cHcTeMa OMAaJCHHS Y MPHUMIIIECHHI aBTOMAaTHYHO
BUMHUKA€ETbCA W TEIJIOBA €HEPris HE HAJIXOIUTh JI0
npuminieHHs. Lle 3MeHIye BTpaTu TEIIoBoi eHep-
rii yepe3 BIMYMHEHHS BIKOH IILISIXOM 3amoOiraHHs
HENMOTPIOHOMY MOCTAYaHHIO TEIJIOTH B MPHUMIIIICH-
Ha. Ilicns 3aunMHeHHs BiKHA MOCTAa4aHHS TEIUIOTH
3HOBY BIJIHOBIIOETHCS. JIJIsT BIPOBAHKCHHS TaKOTO
pobouoro pexxuMy HeoOXifHa IHTErpoBaHa CHCTE-
Ma aBromaru3zaiii OyniBii. JlomyckaeTbcs BifCyT-
HICTh B3aeMoii MK BIKOHHUMH KOHTAakKTaMH Ta
[EHTPATBLHUM YIIPABIIHHIM CHCTEMOIO OTJICHHS,
HAMpUKIAJ, YIPaBIiHHA Ta MOHITOPUHI TemIepa-
TypH TEIUIOHOCISA Ha Mojaadi abo ympaBIiHHS Ta
MOHITOPHUHT Hacoca.

SIk pe3ynbTaT paHime omucaHoi (yHKIiO-
HaJIBHOCTI, TeMIIepaTypa MPUMIIICHHS B TOW yac,
KOJIM BIKHO BiJYMHEHE, 3MECHIITYEThHCS MIBUJIIIIC 1T0-
PIBHAHO 3 0O€3MEepepBHO TMPALIOIYOI0 CHCTEMOIO
omaneHHs. KopoTkouacHe BIIXWJICHHS TEMIIEpaTy-
pU TIpUMIIIIEHHS BiJ 3aJ]aHOTO 3HAUEHHS TeMIepa-
TYpHY CIIPUHMAETHCS MEIIIKAHIIEM, aJie TAaKOX MOXKE
CTaTH MPUYMHOIO TOTO, 00 MEUIKaHEeIb 3aYWHUB
BIKHO, SIK TUIBKM MPUMILIEHHS JJOCTaTHHO IPOBIT-
pUTHCSL.

[TinBuiennas: eneproeeKTUBHOCTI OyaiBIi
3aBJSIKU 3aCTOCYBaHHIO BIKOHHUX KOHTAaKTIB Y I10-
enHanHi 3 ACMYb moxe OyTtu miicyMoBaHe B KO-
edilieHTi eHepro3oepexeHHs fw. 3a BiJICYTHOCTI
CUCTEMHM aBTOMaTu3allii OyiBJl 3 TAKUMHU IHTETPO-
BaHUMHU (PYHKLISIMHU KOEPIIIEHT fw nopiBHioe 1. 3
iHIIOTO OOKY, 3aCTOCYBAaHHSI CHCTEM aBTOMAaTH3a-
ii, 0 J03BOJISIIOTH B3a€EMOJISITH BIKOHHHUM KOH-
TaKTaM Ta YOPAaBIiHHS TEMIEPATypOI OKPEMHUX

MPUMIIIEHb B ONATIOBAJBbHIM 30HI, MPUBOIUTH IO

snauenms w <1

[ToTpeOy B TemoBiil eHeprii Uig eHeprocu-
cTeMu OyiBIIi pO3paxoBYIOTh 3T1HO 3 (POPMYIIOIO.

Qly =Qp -y .

JICTY B EN 15232:2011
C.2.2 The use of window contacts in indi-
vidual room temperature control in heated zones

The individual room temperature control in
heated zones provides an opportunity to improve
the energy efficiency by the use of an integrated
function between heating control and window con-
tacts. The functionality is as follows: When the
windows will be opened by the occupants the heat-
ing system in the room is switched off automatical-
ly and no additional heat is supplied into the room.
That reduces heating energy losses through open
windows by preventing unnecessary heat supply
into the room. After closing the window the heat
supply is switched on again. To realise this operat-
ing mode an integrated building automation system
IS required. It is assumed that there is no interope-
ration between window contacts and the central
management of the heating system, e.g. control of
supply temperature or pump.

As an effect of the functionality as de-
scribed before the room temperature during the pe-
riod the window is opened decreases faster com-
pared to a continuously operating heating system.
The transient deviation of room temperature from
the desired temperature set point is accepted by the
occupant but could also encourage the occupant to
close the window as soon as the room is sufficient-
ly infiltrated.

The energy efficiency improvements due to
the application of window contacts in conjunction
with a BACS can easily be summarized in an ener-
gy saving factor fw. If no building automation sys-
tem with such integrated functions is available the
factor fwis 1. On the other hand the application of
automation systems that allows the interoperation
of window contacts and individual room tempera-
ture control in a heated zone leads to values fw <1

The heating energy demand of a building

energy system can that way be calculated with Eg-
uation.

(C.1)
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ne:

Q- notpeba B TEIUIOBIH eHeprii 3 BUKO-
pPHUCTaHHSIM BIKOHHUX KOHTAKTIB;

Qu - notpeba B TEMJIOBiN eHeprii 0e3 BU-
kopuctanHs BikoHHHX KoHTakTiB (EN ISO 13790);

fu - Koe(imieHT eHepro30epeKeHHS 3
BUKOPHUCTaHHSAM BIKOHHMX KOHTAKTiB.

TpaauuiiHUM € HEBUKOPHCTaHHS BIKOHHUX
KOHTaKTiB. Tak, morpeba B TemsoBii eHeprii 0e3
BUKOPUCTAHHS BIKOHHUX KOHTAKTIB MOXe OyTH
po3paxoBana crnouaTtky 3rigao 3 EN 1SO 13790.
[Ticns 11por0 MOKHA OIliHIOBATH €eKT eHeprosoe-
PEeKEHHS 3aBISIKH BUKOPUCTAHHIO BIKOHHUX KOH-

TaKTiB 32 JIONIOMOTOI0 KoedilieHTa .

KoeoimienT eHeproszoepexeHHs fw moxHa

BU3HAUUTH 3rigHO 3a pucyHkamu C.1 Ta C.2. Bin

3aJISKUTh BiJl PI3HUII TeMIepaTyp AT mix yce-

PEAHEHOI0 BHYTPIIIHBOIO TEMIIEPaTyporo (MpuMi-
IICHHSI) Ta 30BHINIHBOIO TEMIIEPATYpOIO (3HAIBO-
PY) Ta po3paxoBYETHCS 3TiAHO 3 HOPMYIIOIO.

ATm = Tint _Text '

he:

Tint — CEPEAHA BHYTPILLHA TEMNEPaTypa BNPOAOEXK

nepioay, Wo po3rnAgacTLes,

Toxt — CEPEAHA 30BHILUHA TEMREPATYPa BNPOAOBXK

nepiofly, Lo posrnafacTLeA.

Maca OyniBii, a TakoXX KOE(IIieHT TerJo-
nepenadi U Takok MaroTh BIUIMB Ha €(DEeKT eHepro-
30epeXeHHs, SKOr0 MOXKHa JOCSITHYTH IIJISIXOM
3aCTOCYBaHHS BIKOHHUX KOHTAaKTiB. BHyTpimiHe
HaBaHTAXXEHHS HE Mae€ 3HAYHOTO BIUIUBY Ha 3Ha-
YeHHs KoedilieHTa fw, ane BrumBae Ha 3arambHe
€HEeProcloXKUBaHHS TEIJIOBOI eHeprii.

MoskHa IHTEpPHOJIOBATH JaHl JiarpaM Ha
pucynkax C.1 ta C.2. [Ins OyniBenb 3 BEIUKOIO
Macolo JIiHIIHa THTEepIOoALIs 3aJ€KHO BiJ cepell-
HbOro 3HaueHHS U A 30BHIIIHBOTO MOKPUTTS
OyiBJIl JOIMYCTUMA; JUIsl HOBUX OY/iBENb 3 HHU3b-
KUM 3HaueHHsIM U TakoX JOMycKaeTbes JiHINHHA
THTEPIOJIALIS 3aJI€KHO BiJl MacH OY/TIBIII.

Ipumirka. I'padiku oTpuMaHi MOPiBHSIH-
HSIM BEJIMKOi KUIBKOCTI Pe3y/ibTaTiB MOJAEIIOBAHHS
U1 000X BUIAJKIB: CUCTEMH 3 BIKOHHUMHU KOHTa-
KTaMHu Ta 0e3 HUX.
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where:

Qu - s the heating energy demand with
application of window contacts;

Q- s the heating energy demand with-
out application of window contacts (EN 1SO
13790);

fw - is the energy saving factor due to the
use of window contacts.

The conventional case is the non-use of
window contacts. Thus the heating energy demand
without application of window contacts shall be
calculated first as standardized in EN 1SO 13790.
After that it is possible to assess the energy saving
effect due to the use of window contacts with the

help of w.
The energy saving factor fw can be read
from Figure C.1 and Figure C.2. It depends on the

temperature difference P7m between the averaged
interior (room) and the exterior (outdoor) tempera-
tures as calculated with Equation.

{C.2)

where:

Tint — is the average interior temperature during
the period under consideration,
Text — is the average exterior temperature during
the period under consideration.

The mass of the building as well as the heat
transmittance U also have an impact on the energy
saving effect that can be reached by the use of
window contacts. The amount of internal loads
does not have a significant effect on fw but on the
total heat energy consumption.

It is possible to interpolate missing data
from the graphs given in C.1 and C.2. For high
mass buildings a linear interpolation in dependence
on the average U-value of the envelope is feasible
whereas for new buildings with a low U-value a
linear interpolation in dependence on the building
mass could be performed.

Note The graphs were derived from the
comparison of a huge number of simulation results
for both cases: systems with and without window
contacts.
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Pucynok C.1 — KoetilieHT eeKkTUBHOCTI BHKO-
pUCTaHHA BIKOHHMX KOHTaKTIe; cTapi Gymieni
(U = 1,48 BT/(MK)); 6yaieni 3 BENUKOIO Macolo

Figure C.1 - Efficiency factor for the use of win-
dow contacts; old buildings (U = 1,48 W/im2K);
H-high mass building (~800 kg/m?)

(npubnnaro 900 kr/m?)
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Pucynok C.2 — KoediuieHT eeKTUBHOCT BUKO-
pUCTaHHs  BIKOHHMX KOHTaKTIB;, HOBI ByaiBni
(U = 0,61 BT/(M2K)); 6ynieni 3 Bennko Macolo
(npubnuaHo 900 krim2), Gyaieni 3 HeBenukow

Figure C.2 - Efficiency factor for the use of win-
dow contacts; new buildings (U = 0,61 W/im?K);
H-high mass building (~900 kg/m?), L-low mass
building (~120 kg/m?)

Maccoro (Npnbnmano 120 xr/im?)

Koedimient f BpPaxoBYeE:

- 3MiHY HOTOJHHUX YMOB IiJ Yac OmaJo-
BaJIbHOTO TEPiOAY Ta BIIMIHHOCTI PI3HUX KJIIMATH-
YHMX 30H. Lle € NpUUMHOI0 BIJIMBY CEPEIHBOI 30B-

HIIIHBOI TeMIepaTypy Ha 'w,

- TPUBAJICTh BIJUYMHEHHS BIKHA Alyino 35-
JISKUTH BiJl 30BHIIIHBOI TEMIIEPATypH 3TiIHO 3 PH-
cyikoM C.3 3a pe3ynpraTaMH BHUMIpIOBaHb, LIO
NPOBOAMIMCH Yy KHUTIOBHX OyamHkax [1]. Kpim

uporo, BimmosizmHo mo EN 15242 BusHavaeTbcs

The factor fw takes into account:

- weather conditions change during the
heating period and differ about various climate
zones. That is why fw is affected by the average
exterior temperature;

- the duration for opening a window

Alino s dependent on exterior temperature Figure
C.3 as known from measurements carried out at
residential buildings [1]. In addition EN 15242 de-
fines a ratio of opening of a given window.
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[MOKAa3HUK BIJYMHEHHS IEBHOro BikHA. [loTeHI-
HUW BIUIMB BUKOPUCTaHHS BIKOHHUX KOHTAKTIB, SIK1
3YNUHSIOTH OMAJCHHS, 110 MPUBOAWTH IO CKOPO-
YEHHS TMEepIOoAiB BIIYMHEHHS BIKOH 3aBISKH OUIBII
HU3BKUM TEMIIepaTypaM y IpUMIIIeHHI a0 3aro-
OiranHiO mocTiiHOI iH(UIBTpalii yepe3 BiIUUHEH]
BiKHA, HE PO3TJISIIAETHCS, OCKUTLKH HaMliHA Ta 3a-
TAIBHONIPUHHATA 1HGOpPMAIS [I0J0 IOBEIIHKH
KOPHCTYBaya € BiJICYTHHOIO Ta HE CTaHJAAPTU30Ba-
HOW. ToMy BBa)XKarTh, IO MIOICHHI MIEPiOIN Yacy,
KOJIM BIKHA BIAYUHSIOTHCS, € OJJHAKOBUMH, SK MPU
BHKOPHUCTAaHHI BIKOHHUX KOHTAaKTiB, TaK 1 0€3 HUX;

- PpiBeHb NMPOHUKHEHHS IMOBITPS 3aJICKUThH
BiJl BUTHHOI IUIOII TOMEPEYHOro TEpepidy BiaUU-
HeHoro BikHa. lllomeHHi mapamerpu ans piBHA
MPOHUKHEHHSI OTOYYIOYOT0 MOBITPS € PI3HUMHU IS
BIKOH 3 HUKHIMH Ta OOKOBUMH 3aBiCaMH;

- piBeHb NMPOHUKHEHHS IOBITPS 3aJIC)KHUTh
BiJl PI3HUIIl BHYTPIIIHBOI Ta 30BHIIIHBOI TEMIEpa-
TYyp;

- CJIJT 3aCTOCOBYBaTH KOHTPOJIEp TEeMIIe-
paTypu JUIsl OKPEMOTo PUMIIIEeHHS. Bymu po3ris-
HyTi PI-koHTpoOsep, a Takok padiaTOpHi TepMope-
TYJISTOPU. 3HAUEHHS BIUIMBY THITY KOHTpOJIEpa
TEMIIepaTypu Uil OKPEMOTO MPUMIIICHHS Ha KOe-

GbiieHT eHepro30epeKeHHS fw menme uixk 1%.

14

The potential side effects of the use of window
contacts stopping the heating which would lead to
shorter periods of opening due to lower room tem-
peratures or the prevention of permanent infiltra-
tion through opened windows are not considered
because reliable and generally accepted informa-
tion about user behaviour are neither available nor
standardised. That is why it is assumed that daily
time periods when windows will be opened are
identical for both cases with and without window
contacts;

- the air infiltration rate depends on the
free cross-sectional area of an opened window. The
daily profiles for ambient air infiltration rate dis-
tinguish between bottom hung and side hung win-
dows;

- the infiltration rate depends on the in-
side-outside temperature difference;

- an individual room temperature control-
ler is required. PI controller as well as thermostatic
radiator valves was considered. The impact of the
type of individual room temperature controller on

the energy saving factor f is less than 1 %.

hid | :
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Pucynok C.3 — Tpueanicte BiguMHEHHA BikHa
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Figure C.3 — Duration of opening a window



C.2.3 OnTumizoBaHe ynpaBJiHHSA KAJTI0-
3i Ta ocBiTJIEHHS

OnTuMi3oBaHa B3a€EMOJisl YIpPaBIiHHSA Ta
MOHITOPHHTY OCBIiTIeHHs, xaimto31i Ta OBKII not-
pedye KOOpAMHYBAaHHS CHCTEMH aBTOMAaTH3aIlii
OynmiBii. HagxomkeHHs: J€HHOTO CBITJIa 0 MPUMI-
IICHHSI KOHTPOJIIOETHCS ISl 3MCHIIEHHS CITOXKH-
BaHHS CJICKTPOCHEPTil MPH ITYYHOMY OCBITJICHHI.
Ile poOHUTHCA 3a JOMOMOrOIO XKamio3i. IX 3acTocy-
BaHHS yNPaBIII€ HAIXO/HKEHHSIM JACHHOTO CBITJIa, a
TaKOX Ma€ BIJHOIIEHHS /10 €HepTii Ui onajeHHs
a00 OXOJIOMKEHHS, OCKIILKY HaBaHTA)KEHHS COHS-
YHOT €Heprii KOPEIIOEThCS 3AJIEKHO BiJ] MOJO0XKEH-
HS JKajro3i. 3a 1€l NpuYuHU mpoleaypa po3paxy-
HKY MTOBHHHA OI[IHIOBAaTH €(EKTHBHICTH OIAaJCHHS,
OXOJIOJKEHHS Ta OCBITJIICHHS OKPEMO.

[1[06 OLIHWTH BIUTMB iHTETPOBAHOI CHCTE-
MU aBTOMAaTu3alii OyIiBIi /Ui YIpPaBIiHHS Ta MO-
HITOPHHTY aJF031 Ta OCBITJICHHS IIOJI0 TIOTPEOH B
eHeprii I OMaJIeHHS Ta OXOJIOJKCHHS, IMMOBHHHI
OyTH BiJIOMI TETUIOHAIXOKCHHSI BiJI COHSYHOI pa-
mianii Ta 3HAYE€HHS HaBaHTA)KEHHS, K1 3ajieKaThb
BiJl MOJIOKCHHSI Kallf031. YTpaBIiHHSA Ta MOHITO-
PUHT >Kairo3i TMOBHHHI BpaxoOBYBaTH HAasBHICTh
JICHHOT'O CBITJIa TA YaCTUHY IITYYHOTO OCBITIICHHS,
[0 3aMIHIOEThCA JEHHUM CBiTIOM. BuHileza3Haue-
HEe Ma€e OyTH PO3paxoBaHoO, OepydH /10 yBaru:

- 3HAYEHHS 4Yacy poOOTH MTYYHOT'O OCBi-
TJICHHS;

- cnernu@ivyHe CMOXXUBAHHS EHEpTii 3aco-
0aMM OCBITJICHHS;

- e(eKTUBHICTh JIEHHOTO CBITJIA, SIK QyH-
K1ig eexty 3aTiHeHHs (PiKCOBaHUX 30BHIIIHIX ITe-
pENIKo, MPOMyCKHA 3aTHICTh BIKHA Ta T€OMETPis
MpUMIIIEHHA. Y MPUMIIIEHH] TUIbKHU MeBHA YaCTH-
Ha 30HU MIJJIOTH MOXKe OyTH 3a0e3neueHa JocTat-
HIM JICHHUM CBIiTJIOM. B3aemogist 3 mTy4HUM OCBIi-
TIICHHSIM TakKUM YMHOM OOME)KEHa IIi€l0 JiMITOBa-
HOO 30HOMW. Jlg momanbiioi iHdopmalii TuB. Mo-
3HAYEHHS S - COHIIE.

B3aemonist Mi>K ynpaBIiHHAM Ta MOHITOPH-
HI'OM >KajIi031, IITYYHUM OCBITIICHHSIM, OTMaJICHHSIM
Ta OXOJIOJKEHHSIM € JTyXKe CKJIaTHOI0 CIIPaBOIO.

JICTY B EN 15232:2011
C.2.3 Optimized blind and lighting con-
trol
An optimized interaction of lighting, blind
and HVAC control requires the coordinated by a
building automation system. The daylight trans-
mission into a room is controlled to reduce electric
energy consumption for artificial lighting. This is
done with blinds. The application of blinds for day-
light control but also has an effect on heating or
cooling energy because solar energy loads are cor-
related to the blind's position. For this reason the
calculation procedure shall assess the efficiency of
heating, cooling and lighting separately.

To estimate the impact of an integrated
building automation system for blind and lighting
control on the heating and cooling energy demand
the solar gains and loads resulting from the blind's
position have to be known. The blind control has to
account for the availability of daylight as well as
the part of the artificial lighting that is substitutable
with day lighting. This part again can be calculated
taking into account:

- operating time of artificial lights;
- specific energy consumption of lights;

- daylight efficiency as a function of shad-
ing effects of fixed external obstacles, transmit-
tance of the windows and geometry of the room. In
a room only a part of the floor area can be provided
sufficiently with daylight. The interaction of artifi-
cial lighting is therefore restricted to this limited
area. For further details see Key S - Solar.

The interaction between blind control, ar-
tificial lighting, heating and cooling is a very com-
plex thing.
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Noanaku:

S — coHue

Ap — 30Ha NANOTY 3 BNNIMBOM [EHHOrO CBiTna
Anp = 30Ha nianorn 6e3 snnuay AeHHOro CBiTna

Pucynok C.4 — BusHaueHH 30H i3 AeHHUM Ta
WTYYHUM OCBITITEHHAM Y NPUMILLEHHI

Key:

S - Solar

Ap — floor area with impact of daylight;
Ayp — floor area with no impact of daylight

Figure C.4 — Definition of day lighting and non-
day lighting areas in a room
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Noznakm:
D — penHe cBiTnO
A — uityyHe cBiTno

PucyHox C.5 ~ B3acMO3B'I3KN MiXK TennoHag-
XOMKSHHAM COHAYHOT pagiauil, eHepricio onanex-
He, OXOMOMKEHHA Ta OCBITNEHHA {Qg, — Tenno-
HaAXOLKEHHA Bif COHAYUHOT paaiatlli, Qy —noTpe-
Ga B eHeprii Ans onanexHsi, Qc — notpeba B
EHEpril ANA OXONOMKEHHS, Q) ¢ops — TEMMOHAA-
XOMMEHHA B LWUTYYHOTO OCBITNeHHs!, W — noT-
peba B enexTpoeHeprii  gNA WTYMHOrO OCBIT-
NeHHA)

R > A

Key:
D — Daylight
A — Artificial light

Figure C.5 — interconnections between solar
gains, heating, cooling and lighting energy (Q . —
Solar gains, Qy — Heating energy demand, Qg ~
Cooling energy demand, Q, ... — Sensible heat
gains from artificial lighting, W, , — Electric ener-
gy demand for artificial lighting)



VY OinbIIOCTI BUIMAIKIB HEOOXITHO BUKOPH-
CTOBYBAaTH JETallbHI MPOTrPaMU MOJEIIOBaHHS AJIs
OTPUMaHHS YSBJICHHA IPO €HEproeeKTUBHICTDH
OymiBii. Ajie ICHYIOTh TaKOX OKpeMi 00OB'S3KOB1
IpoIeypH PO3PaxyHKIB, IO JAO3BOJISIOTH OL[IHIO-
BaTU MOTpeOy eHeprii /Ui OMaJeHHS, OXOJOIKEH-
HS Ta OCBITJICHHS OY[iBIIi 3 aKLIEHTOM Ha TEIJIOHa-
JIXOJIKEHHS Bl COHSIYHOI pajiallii HaBaHTaXeHb Ta
nenHoro csitia BiamosimHo (EN 832, EN ISO
13790, EN 13791, EN 13363 Tomio). Tomy TyT 110-
JaHl JUIIe AEsKi JTOJAaTKOBI PEKOMEHJAIlli II0A0
YIPaBIIHHS IHTETPOBAaHUMH (DYHKIIISIMH aBTOMATH-
3arrii Ta ynpaBiiHHS OyiBIICO 111 KOMOIHOBAaHOTO
YIPABIIHHSA Ta MOHITOPHUHTY >KaJlt031 Ta OCBITJICH-
HSL

a) OmnaneHus

IiJ] 9ac OMAIFOBAILHOTO TIEPiOAy TEIUIOHA-
IXOJDKEHHSI COHSIYHOI pamiamii € OaxxaHuM s
3MEHIICHHS MoTpedu B omaneHHi. llITydyne ocBit-
JIEHHS HEOOXIiIHE JIMIIE TOMi, KOJIU KIJIBKICTh J€H-
HOTO CBITJa, IO 3aJ€KUTh Bl COHAYHOI pajiarii,
HEJOCTaTHE.

Takum unnoMm, BB ACMYD Ha enepro-
e(eKTUBHICTh OOMEXEHUH 10 pIiBHSA, 3a SKOTO
IITyYHE OCBITJICHHS BiAINOBiJa€ MEPIOAUYHUM II0-
Tpebam.

b) OX0J101KEHHS

MiJ] Yac Mepioy OXOJIOKEHHS 3MEHIIICHHS
TETUTOHAIXOKEHHS BIJl COHSIYHOI pafialli € ayxe
MIPOCTUM CIIOCOOOM CKOPOUYEHHS MOTpedU B eHeprii
JUTSE OXOJIOJDKCHHS. BIUTUB IHTErpoBaHOI CHCTEMHU
aBTOMAaTH3allii OyIiBIl i YIPaBIiHHS Ta MOHITO-
PHUHTY KaJlt031 Ta OCBITJIEHHS HAa €HEPTiio I 0XO0-
JIOJIKEHHSI OI[IHIOIOTh 3T1THO 3 POPMYIOI0

Q =nsQc

ne
Qc = noTpeba B eHeprii Ans OXONOAXKEHHA (BKIIKO-
YauK TENNOHAAXOMKEHHA BiA COHAYHO! pagia-
wil, WO 3HWKYETBCH LWNAXOM 3acTOCYBahHA
aBTOMaTUYHOTO YNPABNIHHA Ta MOHITOPUHIY 3a-
TiHEHHRA),

Qg —notpeba B eHepril ANA OXONOAKEHHA (BITIO-
JaKHKU TENROHAAXOAXKEHHN Bif COHAYHOI pagia-
Ui, Wo He 3MEHWYETEEA hpu Oylb-AKoMmy 2a-
TiHEHHiI);

ns — KoedilieHT yTunisauil TennoHaaxoaKeHHs
BIS, COHAYHOT papiauil, Wo 3anexuTs Big TMNY
3aTiHeHHA Ta Horo ynpaenidns, thopmyna (C.4).

JICTY B EN 15232:2011
So in most cases it is necessary to use de-
tailed simulation programs to get an impression on
the building's energy performance. But there also
are separate normative calculation procedures that
allow to asses heating, cooling and energy demand
for lighting in a building with a special regard to
solar gains/loads and daylight respectively (EN
832, EN ISO 13790, EN 13791, EN 13363 etc.).
Hence only some additional advice how to handle
integrated building automation and control func-
tions for a combined blind and lighting control
should be given here.

a) Heating

during the winter period solar gains are
highly welcome to reduce heating demand. Acrtifi-
cial lighting is necessary only if the amount of day-
light depending on solar radiation does not match
the requirements.

The impact of BACS on the energy effi-
ciency is therefore limited to the level of accuracy
the artificial lighting fits the (intermittent) de-
mands.

b) Cooling

if cooling is required the reduction of solar
gains is a very simple method to reduce cooling
energy demand. The impact of an integrated build-
ing automation system for blind and lighting con-
trol on the cooling energy can be estimated with
Equation

(C.3)
where

Q¢ - is the cooling energy demand (including so-
lar gains reduced by the application of an auto-
mated shading control);

Qg - is the cooling energy demand (including so-
lar gains not reduced by any shading);

n,—is the utilisation ratio of solar gains depending
on type of shading and its control (see Equation
(C.4)).
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KoeoimieHnT yTmmizarii TemIoHa X0 KeHHS
B1JI COHSIYHOI pajiiaiiii 3aJIeKUTh BiJl THITY 3aTIHCH-
Hs Ta ioro ynpasiiHas. lle o3Hadae, 1m0 4uM BUIa
€(eKTUBHICTh CUCTEMH 3aTiHEHHS, TUM HIKYE KO-
edimienT yTuiizanii, KU po3paxoBYIOTh 3T1THO 3
dhopmyioro.

ns =1

ae

Qf o = MOTPEBa B eHEepril ANA OXONOMKEHHS 3a-
BASAKN TEMNOHAAXOMKEHHIO BiQ COHAYHOT paaiauil
6ea OyAL-AKoro 3aTiHeHHR;

Qe sor — NOTpeba B eHEPrii ANA OXONOAKEHHA 3a-
BAOSKW TENMORAAXOLKEHHI Bif COHSAYHOT paniavil
NPy 3aTiHeHHI.

3 iHmoro OOKy, 3MEHIICHHS TEIUIOHAAXO-
JDKEHHS BiJI COHSAYHOI pajiarii MpUCTPOSMHU 3aTi-
HEHHS TaKOXX 3MEHINYe HAJAXOJKEHHS JIEHHOTO
cBiTIIa 10 mpuMitieHHs. [{e Moke cTBOproBaTH He-
00X1IHICTh BMUKAHHSI IITYYHOT'O OCBITJICHHS, SIKE B
CBOIO 4YEpPry HIPHBOJIUTH 1O MPHUILUIMBY TEILIOTH
(momaTkoBa morpeda B OXOJOJKEHHI), a TaKOX
CTIOKMBAHHI €NEKTPOCHEPrii (M03HAKK HA PHCYHKY
C.5).

3ameKHICTh MK COHSYHOIO  paIialli€ero,
JIEHHUM Ta IITYYHUM OCBITJIICHHSIM OI[IHIOIOTH 3Ti-
a0 3 EN 15193 a6o DIN V 18599/4 [2].

3BUYAliHO, TPOIECH 3aTiHEHHS Ta OCBIT-
JIEHHS PO3PAaXOBYIOTH OKPEMO. Y JaHOMY BHUIIAJKY
3actocyBanHss ACMYb Haznae MOXIHBICTH OITH-
Mi3yBaTH YHPABIIHHA Ta MOHITOPUHI TNPHUCTPOIB
3aTIHEHHA 31 CHEllaJIbHUM aKIEHTOM Ha HITY4YHO-
My OCBITJICHHI Ta CHOKMBaHHI HUM €JEKTPOCHEp-
rii. Tomy HEOOXITHUM € B3a€EMO3B'S30K MIXK 3aTi-
HEHHSM Ta MITYYHUM CBITIOM. TakuMm 4YMHOM TIpO-
O6nmema MiHiMIzalii Oyne BupilleHa 3rigHo 3 ¢op-
MYJIOHO.

QC,L "'QC,SOJ + WL'Q,( =!Imin ,

he

Qc,  — noTpeba 8 eHepril ANA OXONOAKEHHA 32
pe3ynbTaToM TENNOHAAXOMKEHHA Big WTYYHOro
CBiTNa;

Qc, sor— NOTPeba B eHeprii 4NA OXONOLKEHHA 32
Pe3ynebTATOM TEN/IOHAAXCIIKEHHS Bif COHAYHOF
papiauii 3 BUKOPWUCTAHHAM 3aTiHEHHA, OopMy-
na (C.4).

YactuHy moTpebu B eHeprii Juisi 0XO0Jo-
JDKEHHS, CIPUYMHEHOTO TETIOHAIXOKEHHSIM Bij
COHSAYHOI pajiallii, po3paxoBYIOTh SIK:
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Qo so - Qe.sol
Qe

The utilisation ratio of solar gains depends
on the type of shading and its control. That means
the better the efficiency of the shading system the
lower the utilisation ratio. It can be estimated with
Equation (C.4).

. (C.4)

where

Qcsof — is the cooling energy demand due to
solar gains without any shading,

Q¢ sor~ 18 the cooling energy demand due to solar
gains with shading.

On the other hand reduction of solar gains
by shading devices also reduces daylight entering
the room. This could demand to switch on artificial
lighting which in turn produces heat gains (addi-
tional cooling demands) as well as electric energy
consumption, Key on figure C.5.

The dependencies between solar radiation,
daylight and artificial lighting may be estimated
with EN 15193 or DIN V 18599/4 [2].

Normally both shading as well as lighting
processes are calculated separately. Here the appli-
cation of a building automation and control system
offers the opportunity to optimise the control of
shading devises with a special respect to the artifi-
cial lighting and its electric energy consumption.
An interaction between shading and artificial light-
ing is therefore required. In that way the minimisa-
tion problem (C.5) should be solved.

{C.5)
where

Qg | —is the cooling energy demand due to heat
gains from artificial lighting

Q¢ so1—is the cooling energy demand due to solar
gains with shading (see Equation (C.4))

The part of cooling energy demand caused
by solar gains is given by:



Qosor = 2, (1-asfn)Av(1-Fr) er-

windows

ae

g — 3aTiHEHa YaCTNHA BIKHA,

Ay — 3aransHa nnoua BikHa,

fyp — KORMILIEHT ©hEKTUBHOCTI ANA 3aTIHEHHS BIg
COHAYHOT pagiauil (Tabauya C.1);

F¢— BiHOWEHHA BUAINEHOT NNowi A0 3arafbHoi
nnouli BikHa;

Gopr — KOSDILIEHT NPOHUKAHHA COHAYHOI pagiaLil
yepes BikHO (CKNO).

JACTY b EN 15232:2011
(C.6)

where

o~ is the shaded fraction of the window;

A,y — is the total window area;

fsn—is the efficiency factor for solar shading (Tab-
le C.1);

F—is the ratio of frame area to total window area;

g — effective energy transmission of the window
(glass).

Taboauus C.1 - EQexTuBHICTS 3aTIHEHHS BiJl COHSYHOI paaiamii

Table C.1 - Efficiency of solar shading

fn=0 BincytHe 3aTiHeHHs
No shading

0<fy<1 3MiHHe 3aTiHeHHs (py4He a00 aBTOMAaTHYHE)
Variable (manual or automated) shading

fon=1 [ToBHe 3aTiHEHHS; BIICYTHE TEIUIOHAAXOXKEHHS BiJl COHIYHOI pajiarii
Fully shaded; no solar gains

KoedimienT edexkTuBHOCTI ISl 3aTiHEHHS
OXOIUTIOE SIK PEryJIbOBaHI MPUCTPOI 3aTiHEHHS, TaK
1 cTaTM4YHE 3aTiHEHHs, HANPUKIIAJ, BUCTYIH, yKic-
HE KpWIO cTiHW. YacTHHA 3aTiHEHOTO BiKHA € aHa-
J0roM KoedirieHTa 3aTiIHeHHS.

fsh sanexuts BiJ TIOJIO’KEHHS COHIIA Ta 4Ya-
cy. Tomy mapameTp, 10 pO3pPaxOBYIOTh 3TiAHO 3
dbopmynoro (C.6), HE € TMOCTIHHOIO BETUYHHOIO,
HOro il po3paxoByBaTH 3a KOKHUU IHTEpBaIl ya-
cy.

c¢) OcBiTneHHs

BuxopucTanHs JEHHOTO OCBITIICHHS 3MEH-
rye nmotpedy B eNEeKTPOCHEPTii, a TAKOXK TEIJIOHA-
IXOKEHHS BiJ OCBITVIEHHS. 3aBISIKM MaKCHMAJIb-
HOMY BUKOPHCTAHHIO JIEHHOTO CBiTIia TEIJIOHAJ-
XOJKEHHS BIiJl COHSAYHOI pajiaiii € TaKoXK MaKCH-
MaJdbHUM. 3aTiHEHHs 3MEHIIYE BHUKOPUCTAHHS
JIEHHOTO OCBITJICHHS Ta BIIPOJIOBXK POKY MOTpeda B
eHeprii 3MiHIOEeTbCsA. YacTHHa 1moTpedu B eHeprii
JUTSL OXOJIOJDKEHHS 3aBISKH OCBITJICHHIO, BKJTFOYA-
I0YM BUKOPHUCTaHHS JICHHOTO OCBITJICHHS, PO3pa-
XOBYIOTh 3T17THO 3 (hOPMYJIOF0.

Qe = (1- ) P[Ap (tact.p +tactv ) +Anp (tact AD + tact v )]

The efficiency factor for shading includes
both variable shading devices as well as static sha-
dings, i.e. overhangs or wing walls. The fraction of
the window that is shaded as well as the factor for
shading.

foh itself is depending on the sun's position
and the time so that Equation (C.6) is not a con-
stant but shall be calculated during each time step.

c) Lighting

The use of daylight reduces the electrical
energy demand and also the thermal gain of the
lightings. Due to the maximum use of daylight the
solar energy gains are also a maximum. Therefore
the shading reduces the use of daylight and over
the period of a year the energy demand varies. The
part of cooling energy demand due to lighting in-
cluding the use of daylight is given by Equation
(C.7).

(C.7)
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ne
N, — edexTusHicTe obnagHaHHA ANA WITYYHOro
OCBITNEHHRA;

P — BCTAHOBNEHA NOTYXKHICTb LUTYYHOrO OCBITNEH-
Hl, BT/MZ;

Ap — NNowWwa nignorv 3 BNINBOM ASHHOTO OCBIT-
NeHHR, M2,

App — NNowa nignorv 6e3s snn1By ASHHOMO OCBIT-
REHHS, M,

tact, p — PAKTUYHNA YAC BUKOPUCTAHHA AEHHOTO
OCBITNEHHA, rog,

fact, ; — PAKTUYHUIA HAC BUKOPUCTAHHA LUTYYHOTO
OCBITNEHHA B HIYHWIA Yac, roA;

tact, Np — PAKTUHHUIA YAC BUKOPUCTAHHS LUTYHHOrO
OCBITNIEHHA B AEHHMIA Yac (AKLO HEAOCTATHLO
AKEHHOIO OCBITNEHHA), roA.

where
n, —is the efficiency of artificial light equipment;

p - is the installed power of artificial lighting in
Wim?,

Ap—is the floor area with no impact of daylight in
me;

App—is the floor area with no impact of daylight in
m?, :

taet, p — i5 the actual time of use of daylight in
daytime in h;

tact w18 the actual time of use of ariificial light in
night time in h;

tact no = 18 the actual time of use of artificial light in
daytime (if there is not enough daylight) in h.

YmoBamu 3rinHo 3 ¢opmyrnow (C.8), mo
MIOB'S13aH1 3 BIUIMBOM BUKOPHUCTAHHSI JEHHOI'O OCBI-
TJICHHS, € €)EKTUBHUIN Yac BUKOPUCTAHHS Ta ILIO-
ma MiJUIOTH TiJ BIJTABOM JCHHOTO OCBITJICHHS.
EdexTuBHMII Yac BUKOPUCTAHHS PO3PAXOBYIOThH 3a
dhopMmyIor0:

The terms in Equation (C.8) which contains
the influence of the use of daylight are the effective
time of use and the floor area with the impact of
daylight. The effective time of use is given by:

tacl,D = llday -Fp 'Fp : (C.8)
he with

Ly — ASHHWUA Y&C (KINbKICTb FOAMH MDK CXOL0M Ta t4ay — I8 the daytime (hours between sunrise and
3aX040M COHURY); sunsef);

Fp —~ koedhilieHT BUKOPUCTaHHA AGHHOTO OCBIT- Fp —is the utilization factor of daylight;
NEHHS;

F, — KOBDILIEHT NPUCYTHOCTI NIOAENA Y 30Hi. Fp- is the factor for present users in the zone.

KoeoilieHT BUKOpUCTaHHS IE€HHOTO OCBIT-
JICHHS 3aJIeKUTh BiJl PO3MILIEHHS BIKHA, a TaKOX
BIJTHOIIIEHHS IO HIUIOTH ITiJ BIVIMBOM JIEHHOI'O
OCBITJIEHHS 10 BCi€l IIOMII ITiUIOTH (Ap/(Ap *+ Anp))
Tun npucTporo 3aTiHEHH:, a TAKOX 3aTIHEHHS BU-
CTyIlaMH Ta YKICHUMM KpPHJIaMU CTiHM IIOBHHHI Ta-
KOX OyTH BpaxoBaHi. 3a BKa3aHMX NPUYUH e]eK-
TUBHUI Yac BUKOPUCTAHHS JICHHOTO OCBITJICHHS Ta
IUIOIIA ITiJUTOTH ITiJ{ BIUTMBOM AE€HHOI'O OCBITJICHHS
3MIHIOIOTBCS KOXHOI roguHu. YacTuHa mnoTpedu
eHeprii s OXOJIOJKCHHS npu  Tem-
JIOHAIXOJKEHH1 COHSIYHOI pajiaiii Ta MpH Terso-
HaJXOJDKEHHI BiJl IEHHOTO OCBITJICHHS, IO PO3pa-
XOBY€ETBHCSI TIPH OKPEMOMY BUKOPUCTAaHHI aBTOMa-
THU30BAaHOI CHCTEMH MOHITOPHHTY Ta YIpaBIiHHS
OyniBnero, MoXe OyTH CKOPUTOBaHa IUIIXOM 3a-
CTOCYBaHHSI 1HTETPOBAHOI aBTOMAaTH30BaHOI CHC-
TE€MH MOHITOPUHTY Ta YHPaBIiHHA OyHiBJIEIO 3 KO-

edirieHToM feac, so

11U

The utilization factor of daylight depends
on the orientation of the window as well as the re-
lation of floor area with impact of daylight to the
whole floor areal®@o * Anp)). The kind of shad-
ing device as well as the shading due to overhang
and wing wall shall be taken into account. That is
why the effective time of use of daylight and the
floor area with impact of daylight are changing
each hour. The part of cooling energy demand due
to solar gains and internal gains by lighting with
impact of daylight each calculated by separate use
of building automation system can be corrected by
use of an integrated building automation system

with a factor faac. sp



Qsor,t. = (Qsor + QU sons )faac,sp -

[Tpubnu3He 3HAYCHHS 3a MIMPOKHM Jiara-
30HOM 3ac00iB YIIpaBIiHHS Ta MOHITOPHUHTY 3 Tpa-
HUYHUMH YMOBaMHU:

- 30BHIIIHI PUCTPOT 3aTIHEHHS,

- YIpaBJiHHS Ta MOHITOPUHT 3aTiHEHHS 3a
JIOTTIOMOT OO aJI[PECHOT CUCTEMHU;

- SK MIHIMYM, TTOJIBIHE CKJIIHHS BIKOH;

- Bucora BikHa nmpubau3Ho 2 M (0,25 M Big
CTEJ - BUCOTA MIPUMIIICHHS 3 M);

- KoeilieHT faac. sp [IOJaHO B Ta0JMI
C.2.

JCTY B EN 15232:2011
(C.9)

As an approximation over a wide range of
the variable influences with the boundary condi-
tions:

- external shading device;

- shading control by bus system;

- minimum double glazing windows;
- window height approx. 2 m (0,25 m
from the ceiling - room height 3 m);

- afactor 84, 5D js given in Table C.2.

Taéauusa C.2 - KopuryBansuuii koedimieHT 1t ACMYbB (5kanro3i Ta OCBITICHHS)

Table C.2

- Correction factor for BACS (Blind and lighting)

Kopurysanbuuii koedinient ms ACMYb
Correction factor for BACS

fBAC . 5D

IarerpoBana ACMYDB (5kanro3i Ta OCBITIICHHS)
integrated BACS (Blind and lighting)

0,94

HeinrerpoBana CAKB (xaitto3i Ta OCBITICHHS)
Non integrated BACS (Blind and lighting)

1,00
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TIOJATOK HA

(moBiaKoBHIN)

HAIIOHAJIBHI OCOBJIMBOCTI OO0 MPAKTUYHOI'O BUKOPUCTAHHSA
IHOJIO’KEHDb 1bOI'O CTAHJAPTY

VY HalioHaJTbHOMY JOJATKYy BH3HAYEHI 0COOJMBOCTI MPAKTUYHOTO 3aCTOCYBAHHS MOJIOKEHB IIHOTO
CTaHJIAPTY, B SIKUX € HOPMATUBHI TOCUJIAaHHS HA €BPOICHUCHKI CTaHIApPTH, 110 HE MAIOTh YMHHOCTI B YKpa-
iH1 200 3HaXOAATHCS y CTaHI pO3pOOJIECHHS.

HA.1 IIpakTH4YHe BUKOPHCTAHHSA I10JIOKEHb CTAHAAPTY

[TonokeHHs IBOTO CTaHIAPTY, OKPIM MOJIOkKEeHBb po3auniB 1, 2, 3, 4 ta 5, mocTynmoBo HaOyBarOTh
MPAKTUYHOTO BUKOPUCTAHHS 3 HAJIAHHSAM YHHHOCTI BIIMIOBITHUM HaI[lOHAJTHHUM CTaHJApPTaM, FapMOHI30-
BAaHHMM 3 €BPOINECUCHKUMH, a00 3 YBEJACHHSIM Yy JIEpKAaBHUX OyAIBEIbHUX HOpMax YKpaiHU CIEHiaIbHUX
MOJIOKEHb Ta BUMOT, a/IalITOBAHKX BiJMOBIIHO JI0 3a3HAYCHUX €BPOIECHCHKUX CTAHAPTIB.

HA.2 Oc006,1uBOCTi BUKOPHUCTAHHSA MOJIOKEHb CTAHAAPTY

Jlo IpUHAHATTS Ta HaJlaHHS YAHHOCTI BIANOBIJIHUM HAIIOHATBHUM CTaHAApTaM ab0 BBEACHHS IO-
JIO’KEHb JIep’KaBHUX OY/iBEIbHUX HOPM 3aMiCThb HOPMATHBHHUX MOCHJIaHb Ha €BPOMNEHCHKI CTaHIAPTU B
OKPEMHUX IOJIOKCHHSX IOTO CTAHAAPTY CIIiJ] 3aCTOCOBYBATH HOPMATHBHI NOCHUJIAHHS HA YMHHI HaI[lOHA-
JBHI CTAaHAApPTHU Ta JIep’KaBHI OyAiBesbHI HOPMU YKpaiHU 3 aHAIOTTYHUMU MOJIOKEHHSIMU a00 BUMOTaMU
3rigHo 3 Tabmuieo HA.1.

3a BIJICYTHOCTI BIAMNOBIHOTO HAIIOHAJIBHOTO CTaHAAPTY, FAPMOHI30BAHOTO 3 €BPOIMEHCHKUM, a
TaKOX 3a BIJICYTHOCTI IOJIOKCHD JEPKABHUX OyIiBEIbHUX HOPM YKpaiHW HOPMATHBHE IOCHJIAHHS Ha

€BpOHCﬁCBKHﬁ CTaHAApT BUKOPUCTOBYIOTH SIK I[OBi)IKOBe.

Ta6auus HA.1 - 3acTocyBaHHS YMHHUX HAllIOHAIBHUX HOPMATHBHHUX JOKYMEHTIB BiJIOBIIHO 10 HOP-
MaTHUBHUX MMOCHJIAHb y IILOMY CTaHIAPTI

CrpykTypHuii ene-
MEHT IIbOTO CTaHJap-
Ty, B SIKOMY € I1OCHU-
JIAHHS Ha BIAIOBIIHI

€Bpornencbkuil cTan-
JapT BiAMOBIAHO J0
MMOCHJIAHHS B I[bOMY

BinnoBigHuii cTpyKTypHHMIA

eJIEMEHT YNHHHUX HalllOHa-

JTFHUX HOPMATUBHUX JIOKY-
menTiB (ABH, ACTY,

YuHHui HalloHAJILHUI HO-
PMaTUBHUI TOKYMEHT
(ABH, ACTY, ACTY b)
ab0 TOBITHUK 11 BUKOPHC-

€BPOIMEHCHKI cTaHaap- CTaHJapTi JACTY b) abo noBigHHKIB -
TH JUTSI BAKOPUCTAHHS
5.3, b) EN 15217:2005, Po3min 5 np JICTY b EN 15217%;
nonarok D.3 (oxpim popmynm (2)) [JACTY-H b A.2.2-5:2007
3amicTb hopmyiu (2)
JNCTY-H b A.2.2-5:2007 np/IBH B.2.5-24:2011
BUKOPHUCTOBYIOTH (hOpMYITy
(E.1)
5.3,¢),1) EN 15243:2005,
TaOIHI 5 i )
6.1, ITpumitka b CEN/TR 15615,
PHUCYHOK 2 i ]
7.1 EN 15217 Bci mostoxxeHHS JCTY-H b A.2.2-5:2007
Tabmusa O JIBH B.2.6-31:2006
prEN 15603 - -
7.22,7.25,7.3 EN ISO 13790
Tabaung 3 ) i
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ITponosxenns tadbmuii HA.1

JACTY b EN 15232:2011

CTpyKTypHHI1 €J1€MEHT
[LOTO CTAaHIAPTY, B
SIKOMY € TTOCHJIaHHS Ha
BiJIMTOBITHI €BPOTICH-
ChKI CTaHIapTH

€BponeicbKkuil cTaH-

JapT BiATOBIAHO 10

MOCHJIAHHS B I[bOMY
CTaHJapTi

BianoBigHuit CTpYKTYpHUI
€JIEMEHT YMHHUX HaIllOHAa-
JHHUX HOPMATHUBHHX JIOKY-
menTiB (JJbH, ACTY,
JCTY b) abo noBiHUKIB
JUTSI BAKOPUCTAHHS

YuHHni HalllOHAJIBHUN
HOPMAaTUBHUUN JOKYMEHT
(IBH, ACTY, ACTVY b)
a0o0 JIOBIJHUK JUIS BUKO-
pUCTaHHS

7.3, Tabmuus 3

EN 15316-2-1:2007,
7.2, 7.3, mogatok A, B;
prEN 15243:2005,
14.3.2.1 ta nonarok G;
EN 15316-2-1:2007,
6.5.1 ta nomatok A

Honarok E

np/IbH B.2.5-24:2011

EN 15316-2-3

prEN 15243:2005

prEN 15316-4-1, no -6

EN 15242, EN 13799

EN 15241

EN 15193

prEN 15603

74.1,1)

EN 12098-1 a6o
12098-3

9.8.10, 16.2, 16.7, 16.7.2

TIGH B.2.5-39:2008

3.15

7.4.1,2)

EN 215

3.14

3m. Ne 2 no CHull
2.04.05-91

5.27

JIGH B.2.2-15-2005

5.73

JIGH B.2.2-24-2009

7.4.1, 3)

prEN 15500

7.4.1

EN 15316-2-1:2007,
7.3, nopatok A

Honarok E

np/IBH B.2.5-24:2011

prEN 15243:2005

EN 1SO 13790, 13

prEN 15500

Tabmums 4

EN 60675

EN 215

prEN 15500

Tabmuug 4, npumiTka
1

EN 15316-2-1:2007,
7.1

Honarok E

np/IbH B.2.5-24:2011

74.2 EN 15316-2-3, 6.3.2, - -
6.3.2.2,7.2.2

7.4.3 EN 15316-2-3, 6.3.4.1 - -

7.4.4,1) EN 12098-1, EN - -
12098-3, EN 12098-5,
EN ISO 16484-3

7.4.4,2) EN 12098-2, EN - -
12098-4

7.4.4 EN ISO 13790, 13.2, - -
bopmyiu (45) Ta (46)
EN 15316-2-3, 6.3.5 - -

7.4.6,7.4.7 prEN 15316-4-1 no -7 - -
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ITponosxenns Tabmuii HA.1

CtpykTypHHil ene-
MEHT IIOT0 CTaHaap-
TY, B SIKOMY € ITOCH-
JIAHHS Ha BIAMOBIAHI
€BPOIICHCHKI CTaHIap-
TH

€BporielicbKuil cTaH-

JapT BIATOBIAHO 10

MOCHJIAHHS B I[bOMY
CTaHJapTi

BianoBigaMit CTpyKTY-
PHUH €JIEMEHT YNHHUX
HAI[lOHAJILHUX HOpMa-
TUBHUX JIOKYMEHTIB
(ABH, ACTY, ACTY b)
a00 JOBITHUKIB JIJIS1 BU-
KOpHUCTaHHS

UuHHMIA HAIlIOHAILHUN HOP-

MatuBHUH nokyMeHT (JIbH,

JACTY, ACTY b) abo nosin-
HUK JUI1 BUKOPUCTAHHS

7511

EN 13779

EN 15242, 6.2.3, 6.2.5

7.5.1.2

EN 15242, 6.2.3

EN 15241, 6.3.4

7.5.1.3

EN 15241, 6.3.4,
6.3.5.3,6.3.5.4

7.5.14

EN ISO 16484-3:2005,
5.5.3.5.8

EN 13790, 5.2, 9.4.3

7.5.2.1

EN 15241, 6.3.7, 6.3.8

7.5.2.2

EN 15241, 6.3.9

7.6

EN 15193:2007, 7.2.4,

dopmynu (7) ta (8),
nonarok C, Tabauis
C.9

EN 15316-1:2007, no-
natok D, tabmuna D.1

7.7

prEN ISO 13790:2004,
11.4.3,8.3.2

7.9.1

EN 15217

Bci monoxxeHus ta
BUMOTH

JICTY-H B A.2.2-5:2007

prEN 15603

prEN 15378

prEN 15239

prEN 15240

7.9.3

prEN 15603:2005, po-
3aia 7, po3min 9, 9.2,
9.3, nogarox H

EN 15217

Bci monoxxeHus ta
BUMOTH

JICTY-H B A.2.2-5:2007

8.1

EN 15316

Honatok E

npJIBH B.2.5-24:2011

EN 15193

EN 15241

EN 15217

HonaTtox A

TIGH B.2.2-9:2009

Tabmms 7

EN 15193, EN 13790,
EN 15255, EN 15241,
EN 15193

=N 15316 o teaioaty " [npBH B25-24:2011
Jonmatok A, A. 1 EN 15217 HonaTtoxk A JIBH B.2.2-9:2009
EN 15193 - -
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Kinens tabmum HA.1

JACTY b EN 15232:2011

CtpykTypHHUil ene-
MEHT IIOTO CTaHaap-
Ty, B SIKOMY € ITOCH-
JIAHHSA Ha BIAIOBIAHI

€Bporneicbkuil cTaH-
JapT BiATOBIAHO 110
MOCHJIAHHS B I[bOMY

BianoBigauit CTpyKTY-

PHUH €JIEMEHT YNHHUX

HAI[IOHAJILHUX HOpMa-
TUBHUX JIOKYMEHTIB

(IBH, JICTY, ACTY B)

UuHHMIA HAIlIOHAILHUN HOP-
MatuBHUH nokyMeHT (JIbH,
JACTY, ACTY b) ab6o noin-

€Bp0HeI/ICI;II</Il cTaHjaap- CTaHAapTi 260 TOBLTHIKIB 711 BH- HUK JUI1 BUKOPUCTAHHS
KOpHUCTaHHS
Honatok A, A.3 VDI 2078 "BHyTpeHHUE caHUTap-HO-
TEeXHUYECKUE ycTpoiicTta", B,
yacTh 3, yacth 1 "Otomie-
8.3 Hue", aBropsl B.H borocos-

ckuil u ap.; [llox pen. N. T'.
Craposepona u FO.W. Hlunne-
pa. - 4-e u3z. - Mockaa,
Crpoii-uzgat, 1990 r.

Honatok B, B.1

EN 1SO 16484-3

Tabmuui B.1 ta B.2
IILOTO CTAHJAPTY

Iei cranmapt

Honarox B, Tabmmini
B.1taB.2

EN ISO 16484-5

Homarok C, C.2.2,
dopmyna (C.1)

EN ISO 13790 Cyma y dopmymi (E.1) [np/IBH B.2.5-24:2011
EN 15242 - -

EN 832, EN ISO 5.9 JICTY-H b A.2.2-5:2007
13790, EN 13791, EN E.4.2 np/IbH B.2.5-24:2011

13363

"TTocooue 2.91 x CHull
2.04.05-91"

EN 15193

DIN V 18599/4

Y'Y cranii po3poGnenHs

HA.3 HopmaTuBHi NOCHIaHHSA

JNCTY-H b A.2.2-5:2007 HacranoBa 3 po3poOJeHHS Ta CKJIAJaHHS €HEPreTHYHOTO Macmopra 0y-
IBEIb

np/IbH B.2.5-24:2011 EnexrpuuHa kabenpHa CUCTEMa OMaJICHHS

JIBH B.2.6-31:2006 Konctpykuii 6yauHKiB 1 criopya. Temoa i3owis OyaiBensb

JIBH B.2.5-39:2008 TemtoBi Mepexi

CHull 2.04.05-91 Oromnnenue, BeHTHIANUSA U KOoHAUIMOHUpoBaHue (OmaneHHs, BEHTUIALIS Ta
KOHIUIIIOHYBaHHS)

JIBH B.2.2-15- 2005 Byauukwu 1 cnopyau. JXKutiaosi 6yauHku. OCHOBHI MOJI0KEHHS

JABH B.2.2-24-2009 Byauskw i ciopynu. [IpoekTyBaHHS BUCOTHHX JKUTJIOBUX 1 TPOMAJICHKUX Oy-
JIUHKIB

JABH B.2.2-9:2009 Bynunkwu i ciopyau. ['pomaaceki OynuHKY Ta criopyan. OCHOBHI IMOJIOKESHHS
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