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HAIIIOHAJIBHUH BCTYII

Lleit cranmapt € toroxkHuM mepekiagom EN 15251:2007 Indoor environmental input
parameters for design and assessment of energy performance of buildings addressing indoor air
quality, thermal environment, lighting and acoustics (Po3paxyHKOBI mapaMeTpH MiKpOKJIiMaTy
NPUMIIIEHb JJIs MPOEKTYBaHHS Ta OIIHKM EHEPreTUYHUX XapaKTEepUCTUK OyaiBelb IO0
BiJTHOIICHHIO JI0 SIKOCTI MOBITPS, TEIJIOBOTO KOM(OPTY, OCBITIIEHHS Ta aKycTHKH). IlianroroBieHo
Texniuaum komiterom CEN/TC 156 "Ventilation for buildings" (Bentwisuiss Oynisens),
cekperapiaToM sikoro kepye BS| (bputancbkuii iHCTUTYT CTaHIAPTIB).

J1o HaAIIOHANTFHOTO CTAaHAAPTY JOTYYEHO aHTJIOMOBHHM TEKCT.

Ha Tepuropii Ykpainu sik HanioHaNbHUHN cTaHmapt fie jiBa kojonka tekery JCTY b EN
15251:2011 (EN 15251:2007, IDT), BukiaaeHa yKpaiHChKO MOBOIO.

3rigno 3 JABH A.1.1-1-2009 "Cucrema cranmapTu3zaiii Ta HOpMyBaHHS B OYIIBHUIITBI.
OcHOBHI TOJIOKEHHA" 1€l CTaHIapT BiITHOCUTHCA JO KOMILUIEKCY HOPMATUBHHX JIOKYMEHTIB Y
ramy3i OyniBaunTea A.2.2 "l[IpoexkryBanus".

Cranzmapt MICTHTh BUMOTH, SIKi BiJIIIOBIJAIOTh YAHHOMY 3aKOHO/IAaBCTBY Y KpaiHH.

TexHIYHMI KOMITET, BIMNOBiAaNbHUHN 3a nek crangapt, - TK 302 "EneproedexTuBHICTh
OyxiBensb i criopya'.

Jlo cTanmapTy BHECEHO TaKi pelaKIliitHi 3MiHU:

- clioBa "1el MKHApOIHUM cTaHAapT" 3aMIHEHO Ha "lel ctanaapT";

- CTPYKTypHi eneMeHTH craHaapry - "OOxmagunka", "Ilepeamona", "HamionanbHuit
Beryn", "BusHaueHHs mnonats" Ta "bibmiorpadiuni naHi" - odopmiIeHO 3riIHO 3 BHMOTaMH
HaI[lOHAJIbHOI CTaHJapTu3alii YKpaiHu;

-710 po3niny 2, miaposaury 3.8, po3auty 5, myHKTiB 6.5.1, 9.2.4, nongatka A, "bi6miorpadii”
nonydyeHo "HaiioHanbHI mosicHeHHS", BUIIEH] B TEKCTI PAMKOIO;

- 3 "llepeamoBu mo EN 15251:2007" y wueii "HamionanpHuii BcTym" B3ATE Te, IO
0e31mocepeTHbO CTOCYETHCS IIHOTO CTAaHAAPTY;

- HaIllOHATBHUH JOBIIKOBUH JOJIATOK HABEJICHO SIK HACTAHOBY JISI KOPUCTYBAYiB.

[Tepenik nHaionansuux ctanaapTiB Ykpainu (JCTY), ineatrnunux MC, nocuiaHHs Ha sIKi

e B EN, naBeneno B nogatky HA.



HAIIIOHAJILHUM CTAHIAPT YKPATHI

PO3PAXYHKOBI ITAPAMETPU MIKPOKJIIMATY ITPUMIIIEHD
JJIsA HPOEKTYBAHHSA TA OIIHKU EHEPTOE®EKTUBHOCTI
BYAIBEJIb ITO BIJTHOIMEHHIO 1O AKOCTI IIOBITPA,
TEIIJIOBOT'O KOM®OPTY, OCBITJIEHHA TA AKYCTHUKHU

PACUYETHBIE IIAPAMETPbI MUKPOKJIUMATA TIOMEILLEHUI JIJI
I[MTPOEKTUPOBAHNA U OUEHKH SHEPT'OO®OEKTHUBHOCTU
3IAHMI 10 OTHOILIEHUIO K KAYECTBY BO3[IVXA,
TEINIOBOMY KOM®OPTY, OCBEIIEHNIO 1 AKKYCTHUKE

INDOOR ENVIRONMENTAL INPUT PARAMETERS FOR DESIGN AND ASSESSMENT OF
ENERGY PERFORMANCE OF BUILDINGS ADDRESSINGINDOOR AIR QUALITY,
THERMAL ENVIRONMENT, LIGHTING AND ACOUSTICS

BCTYII

EneprocnoxxuBants OyniBellb 3HAYHO 3aJICKHUThH
Bil  KpWUTEpiiB  MIKpOKJIIMaTy  HpPHUMIIICHb
(Temmeparypa, BEHTWJIAIS 1 OCBITIEHHS) Ta
OymiBenb (BKITIOYArOYH CUCTEMH), 1o
BUKOPHUCTOBYIOTHCSI ~ TPH  TPOEKTYBaHHI  Ta
eKcruTyaTarii. MikpokiiMar MPUMIIICHHS TaKOX
Ma€ BIUIMB Ha 3J0pOB’s, NPOAYKTIBHHCTb Ta
koMbopT  moxed, 1o  nepedyBalOTh Y
npuMinieHH1. HeronaBHi 10CiKeHHs ToKa3a,
110 BapTICTh BILJIUBY HE3aJJ0BIILHOTO
MIKpOKJIIMATy MpPHUMIIIEHHS Ha TMpaliBHUKIB,
BIIACHHKA OY/iBJI1 Ta CYCHiIBCTBO B I[IJIOMY YacTO
3HAYHO TIEPEBMIIYE BapTICTh EHEPrii, Mo
BUKOPUCTaHA IIMM e OyauHkoM. Takox Oymo
MOKa3aHO, IO BHCOKAa SKICTh MIKPOKIJIIMATy
MPUMILIEHHS MOJXKE IIJIBUIIUTHA IPOIYKTUBHICTh
Ta 3JaTHICTP JO HaBYaHHA Ta 3MEHIIUTH
KUIBKICTh TporyimiB. Jlo TOro , 3a BiACYTHOCTI
KOM(OPTY JIOAW CXUJBHI J0 BXHUTTSA 3aXOlIB
100 MOro MiJBUIIEHHS, 110 MOXE MaTH BIUIMB
Ha BuTpaTy eHeprii. Jlekmapamis eneprii 0e3
BpaxyBaHHS eHeprii Ha HiATpUMaHHS
MIKpOKJIIMaTy NpUMIIIEHb HEe Mae ceHcy. Tomy
BUHUKAE MOTpeda y BU3HAYCHHI KPUTEPIiB OLIHKH
MIKpPOKJIIMATy JUTS IIPOEKTYBaHHS,
(byHKIIOHYBaHHS Ta eKCIuTyaTarii Oy1iBeib.
IcHyrOTH HaliOHABHI 1 MIXKHAPOIHI CTAaHIAPTH Ta

Yuuuuii Big 2013-01-01

Introduction

Energy consumption of buildings depends
significantly on the criteria used for the indoor
environment (temperature, ventilation and
lighting) and building (including systems)
design and operation. Indoor environment also
affects health, productivity and comfort of the
occupants. Recent studies have shown that
costs of poor indoor environment for the
employer, the building owner and for society,
as a whole are often considerable higher than
the cost of the energy used in the same
building. It has also been shown that good
indoor environmental quality can improve
overall work and learning performance and
reduce absenteeism. In addition uncomfortable
occupants are likely to take actions to make
themselves comfortable which may have
energy implications. An energy declaration
without a declaration related to the indoor
environment makes no sense. There is
therefore a need for specifying criteria for the
indoor environment for design, energy
calculations, performance and operation of
buildings.

There exist national and international



TEeXHIYHI 3BITH, $KI BH3HAYalOTh KpUTEpii
TEIJIOBOTO KOM(OPTY Ta SKOCTI BHYTPIITHHOTO
noBiTps (EN 1SO 7730, CR 1752). 1li noxkymeHTH
TOYHO BH3HAYAIOTh THIIM Ta KaTeropii KpUTEpiiB,
SIKi MOXYTh MAaTH 3HAYHHWH BIUIMB Ha TOTpeOy B

SHEepTii. Huns TEIUIOBOTO cepeIoBUINa
nepepaxoBaHi KpUTepii s OMaJioBaIbLHOTO
nepiony  (3UMOBHH  Tmepiog) Ta  mepioay

OXOJIo/KeHHs (JTiTHIN nepiox). Tum He MeHI, i
KpUTEpii - B OCHOBHOMY [UISI PO3pPaxyHKY
Oy/IiBellb, CHCTEM OINAJICHHS, OXOJIOJDKCHHS Ta
BeHTWIAIII. BoHn HE MOXYyTh OyTH BHKOPHCTaH1
JUIS CHEPreTUYHUX PO3PaxXyHKIB Ta OIIHKH
TEIUIOBOTO CEPEOBHUIIA MPHUMIIIECHHS MPOTATOM
poky. HoBi  pe3ymbraTé  TOKa3aid, IO
MOXJIMBOCTI ~ MEIIKaHIiB y  OyauHKax 3
MIPUPOJTHOI0 BEHTHIIAIIEID MOXYTh BIAPIZHATHCS
BiJ MOXIIMBOCTEH MEIIKaHIIB OyIMHKIB 3

KOHJIMIIIFOBaHHAM moBiTps. Ili MOMEHTH HE
PO3IIISIIAIOTECS  JCTAIBHO Y  BHIIE3TaJaHUX
JOKYMEHTAaX.

Lleti craHmapT BU3HA4Ya€, K MPOSKTHI KpUTEPil
MOXYTh OyTH JOCATHYTI Ta BHKOPUCTAHI IS
po3paxyHKy cucreMm. CraHgapT BU3HA4Yae, K
JOCATTH Ta BH3HAYUTU OCHOBHI THapaMeTpH, IO

BHUKOPHUCTOBYIOTBCS K  BXIiAHI  JaHi  JuId
SHEePreTUYHOTO0 PO3PAXyHKY Ta JOBIOCTPOKOBOI
OLIIHKK  MIKpOKIiMaTy  mpumimenHs.  Llei
CTaHZapT BU3HAYAE napameTpH, 10
BUKOPUCTOBYIOTBCSL ~ JJIA  MOHITOPHUHTY  Ta
B1JI00pakeHHs BHYTPIIIHBOIO CEPEIOBUIIIA, SIK 11€
PEKOMEHI0BAHO JIMpeKTUBOIO 1110710
eHepreTUIHO1 e(h)eKTUBHOCTI OY/IiBETb.

MoxyTth OyTH BUKOpHCTaHI pi3HI KaTeropii

KpUTEPIiB y 3aJ]I€KHOCTI B/l TUIY OYIAUHKY, TUITY
MEIIKAHI[IB, THIY KIIMaTy Ta HalliOHAJbHUX
ocobmuBocTel. CTaHAapT BCTAHOBIIOE KIJTbKA
pI3HHUX KaTeropid MiIKpOKIiMaTy, IO MOXYTh
Ooytu oOpaHi TUTSE MIPUMIIIEHHS, 1110
KoHAuIoHyeThes. [li kareropii Takok MOXKYTh
OyTH BHKOPHCTaHI JJIsl 3arajbHOI PIYHOI OI[IHKH
MIKpOKJIIMATy MPUMIMICHHS NUISXOM  OIIHKH
BIJICOTKOBOTO  CITIBBITHOIICHHSI 4acy KOXHOT
kareropii. [IpoekTyBaJIbHUK TakoX MOke oOpaTu
1HII  KaTeropii, BUKOPHUCTOBYIOUM MPHUHIIMIIN
[[bOTO CTaHJAPTY.

1 COEPA 3ACTOCYBAHHS

Len CTaHAapT BHU3HA4Yae napameTpu
MIKpOKJIIMAaTy MPHUMIIIEHHS, 10 BIUIMBAlOTh Ha
€HepreTUYH1 XapaKTepUCTUKH Oy/1BEIb.

standards, and technical reports, which specify
criteria for thermal comfort and indoor air
quality (EN ISO 7730, CR 1752). These
documents do specify different types and
categories of criteria, which may have a
significant influence on the energy demand.
For the thermal environment criteria for the
heating season (cold/winter) and cooling
season (warm/summer) are listed. These
criteria are, however, mainly for dimensioning
of building, heating, cooling and ventilation
systems. They may not be used directly for
energy calculations and year-round evaluation
of the indoor thermal environment. New
results have shown that occupant expectations
in natural ventilated buildings may differ from
conditioned buildings. These issues are not
dealt with in detail in the above mentioned
documents.

The present standard specifies how design
criteria can be established and used for
dimensioning of systems. It defines how to
establish and define the main parameters to be
used as input for building energy calculation
and long term evaluation of the indoor
environment. Finally this standard will identify
parameters to be used for monitoring and
displaying of the indoor environment as
recommended in the Energy Performance of
Buildings Directive.

Different categories of criteria may be used
depending on type of building, type of
occupants, type of climate and national
differences. The standard specifies several
different categories of indoor environment
which could be selected for the space to be
conditioned. These different categories may
also be used to give an overall, yearly
evaluation of the indoor environment by
evaluating the percentage of time in each
category. The designer may also select other
categories using the principles from this
standard.

1 Scope
This European Standard specifies the indoor
environmental parameters which have an
impact on the energy performance of
buildings.



Crangapt BU3HAuYa€e, SK JOCATTH  3aJlaHUX
mapamMeTpiB  MIKpOKJIIMATy TPUMIIIECHHS IS
MIPOEKTYBAaHHS CHCTEM OYAMHKY Ta pO3pPaxyHKiB
CHEPTeTUYHUX XaPaKTEPUCTHK.

CrangapT BU3HAYAE METOAM ISl JIOBTOCTPOKOBOT
OIIIHKHA MIKPOKJIIMATy IPUMIIIICHHS, OTPUMaHOI B
pe3ynbTaTi  poO3paxyHKiB UM  BHMIpPIOBAHb.
CranmapT BH3Ha4Ya€ KpUTEpil JJisi BUMIPIOBAHb,
o MOXYyTh OyTH BHUKOpPHCTaHI B  pasi
HeOoOX1IHOCTI 3a 3roJA0k0 1HCHEKI].

Crangapt BU3HAYa€E apaMeTPH JJIsi MOHITOPUHTY
Ta BigoOpakeHHS MIKPOKJIIMATy NPHUMIIICHb B
ICHYI0YHX OyIiBIISX.

Lle#t cTaHmapT MOMIMPIOETHCS HA HEIPOMHUCIIOBI
Oymismi, ne KpuUTepii MIKpOKJTIMATY
BCTAHOBIIIOIOTHCS  BIAIIOBIAHO HO 3alHATOCTI
JoACH, Ta ¢ BUPOOHMYHMI IIPOIeC HE Mae
OCHOBHOTO BIUIMBY Ha Mikpokmimar. CraHmapt
MOIIMPIOETHCSI HA HACTYIHI TUNU  Oy/IiBElb:
MpUBaTHI OyJIWHKH, OaraTOKBapTUPHI OYIMHKH,
odicu, HaBYalbHI 3aKjajau, JIKapHi, TOTell Ta
pecTopaHu, CIIOPTUBHI 3aKJIaIH, 3aKJIa{ ONTOBOI
Ta po3ApiOHOT TOPTiBIIL.

Crangapt BU3HAYAE, SIK Pi3HI KaTreropii KpurepiiB
MIKpPOKJIIMaTy  NPUMIIIEHHS  MOXYTb  OyTH
BUKOPHUCTAHI, aJie¢ HEe BU3HAYAE, SIKi caMe KpHuTepii
MOBUHHI BUKOpHUCTOBYBaTHCs. lle BH3HauaeThCs
HalllOHAJTFHUMHU CTaHJIApTaMU YH TEXHIYHUMHU
BUMOTaMU KOHKPETHOTO MPOEKTY.
PekoMeHzioBaHI B IIbOMY CTaHIApTI KpUTEpii
TakoX  MOXYTh  OyTH  BUKOpPHCTaHI B
Hal[lOHAJIbHUX PO3paXyHKOBUX METOJaX, SsKi
MOXXYTb BIJIDI3HATHUCS BiJl METOJIB, HaJaHUX B
IbOMY CTaHJIapTi.

CrangapT He MPOMUCYE METOMAIB MPOEKTYBaHHS,
ajle  Jae€ BUXIAHI JaHl JUId  TPOEKTyBaHHS
OymiBelb, CHCTEM  OIaJeHHS,  BEHTHJIALIL,
OXOJIOKEHHS Ta OCBITJIEHHS.

Crangapt He BKIIOYae B cele Kputepii s
¢dakTopiB IUCKOMGOPTY, TakuUX SK MPOTSTH,
HECUMETPUYHICTh PO3MOJIITY TEMIEepaTypu Bif
BUIIPOMIHIOBaHHS, BEPTHUKAJIbHI nepenagu
TEMIIEpaTypu TOBITPsl Ta TeMIEpaTypa MOBEPXHi
I JIJTOTH.

2 HOPMATHUBHI ITIOCUJIAHHA

HactynHi JOKyMEHTH € OOOB’SI3KOBUMH IS
3aCTOCYBaHHS IbOTO JOKyMeHTa. s TaToBaHHX
MOCHUJIaHb YMHHI TiIIbKH HaBelIeH1 BUIaHHS. Jlis
HEIATOBAHUX IIOCHJIAHbL YHHHOI € OCTaHHS
penakuis JOKyMEHTa (BpaxoByrouH OyJb-sKi

The standard specifies how to establish indoor
environmental input parameters for building
system design and energy performance
calculations.

The standard specifies methods for long term
evaluation of the indoor environment obtained
as a result of calculations or measurements.The
standard specifies criteria for measurements
which can be used if required to measure
compliance by inspection.

The standard identifies parameters to be used
by monitoring and displaying the indoor
environment in existing buildings.

This standard is applicable mainly in non-
industrial buildings where the criteria for
indoor environment are set by human
occupancy and where the production or
process does not have a major impact on
indoor environment. The standard is thus
applicable to the following building types:
single family houses, apartment buildings,
offices, educational buildings, hospitals, hotels
and restaurants, sports facilities, wholesale and
retail trade service buildings.

The standard specifies how different categories
of criteria for the indoor environment can be
used. But does not require certain criteria to be
used. This is up to national regulations or
individual project specifications.

The recommended criteria in this standard can
also be used in national calculation methods,
which may be different to the methods referred
to here.

The standard does not prescribe design
methods, but give input parameters to the
design of buildings, heating, cooling,
ventilation and lighting systems.

The standard does not include criteria for local
discomfort factors like draught, radiant
temperature asymmetry, vertical air
temperature differences and floor surface
temperatures.

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 referenced document



3MiHH).

EN 12464-1 2002 CsiTio Ta OCBITJIEHHI -
Ocsitnenns pobounx Micupb - Yactuna 1: Poboui
MICIISl y IPUMIIICHH1

EN 12599 Bentunsauis OymuskiB - I[Iporexypu
BHIIPOOYBaHb Ta METOAW BUMIpIOBaHb IS 3/adi
BCTQHOBJICHUX BEHTWIALIMHUX Ta KOHIHIIOHY-
BaJIbHUX YCTaHOBOK

EN 12792 2003 Bentuusamis OyAauHKIB -
CumBOIH, TEPMIHOJIOTIS Ta TpadiuHi CUMBOIH

EN 12831 Cucremu onanenus OyauHKiB - MeTox
PO3paxyHKY MPOEKTHUX TEIJIOBUX HAaBAaHTAKEHb
EN 15193 EnepretnuHi  XapaKTepHUCTHUKH
OyxiBenb - EHepreTuuHi BUMOTH 0 OCBITIICHHS
EN 15241 Bentunsnis OynuHkiB - Po3paxyHKoOBi

METOT! BU3HAYCHHS E€HEProBUTPAT Ha
BEHTWJIAIIIO Ta 1HQUIBTPALD y KOMEPLIHHUX
OymIBIISIX

EN 15242 Bentunsiis OynuHkiB - Po3paxyHKoOBi
METOJIM BH3HAUCHHS HOPM TIOBITPOBUTpPAT B
OyAMHKaX, BKIIIOYAIOYH 1HUIBTpAIlio

prEN 15255 TemoBi xapakTepuCTHKU Oy/IiBENb -
Tounuii PO3paxyHOK HaBaHTaXCHb Ha
OXOJIO/DKEHHSI MPUMIIICHHSI - 3araibHi KpuTepii
Ta MPOLEIYPH 3aTBEPHKCHHS

prEN 15265 TemoBi xapakTepuCTHKU OyIiBEb -
Po3paxyHok eHepromoTpe® Ha OMNaJCHHA Ta
OXOJIOJDKEHHSI TPUMINICHHS 3 BHKOPHUCTAHHIM
IUHAMIYHUX METOJIIB - 3aralibHi KpuTepii Ta
MIPOLIEYPH 3aTBEPKCHHS

EN ISO 7726 EproHomika TemIOBOTO
cepefoBuIla - 3aco0M BHUMIPIOBAHb (DI3UUHUX
BenmunH (ISO 7726:1998)

EN ISO 7730 EproHomika  TeIIoOBOTO
cepeloBHIlla - AHANITHYHE BU3HAYCHHS Ta
1HTEepIpeTalis TEIJIOBOTO komdopty 3
BUKOPUCTAHHSM pO3paxyHKy iHaekciB PMV ta
PPD 1 kputepiii JIOKaJbHOTO  TEIUIOBOTO
KoM$popTy

EN ISO 8996 EproHomika  TeIIOBOTO

cepeloBHINA - BU3HAYeHHS HOPMH METa0OIi3My
(1SO 8996:2004)

EN ISO 9920 EproHomika TemJIOBOTO
cepenoBuma - OIiHKa TEMJIOBOI 130JAIil Ta
OTIOPY MapONPOHUKHOCTI KOHCTPYKIII OOOTOHKU
(1SO 9920:1995)

EN ISO 13731 2001 Epronomika TemIoBOTO
cepenoBuiia - CrnoBuuk Ta cumBoin  (ISO
13731:2001)

EN ISO 13790 TemnoBi XapaKTepUCTHKH
OyniBenb - PospaxyHok morped eHeprii Ha
onanerns npuminiens (1SO 13790:2004)

(including any amendments) applies.
EN 12464-1 2002 Light and lighting - Lighting
of work places - Part 1: Indoor work places

EN 12599 Ventilation for buildings - Test
procedures and measuring methods for
handing over installed ventilation and air
conditioning systems

EN 12792 2003 Ventilation for buildings -
Symbols, terminology and graphical symbols
EN 12831 Heating systems in buildings -
Method for calculation of the design heat load
EN 15193 Energy performance of buildings -
Energy requirements for lighting

EN 15241 Ventilation for buildings -
Calculation methods for energy losses due to

ventilation and infiltration in commercial
buildings
EN 15242 Ventilation for buildings -

Calculation methods for the determination of
air flow rates in buildings including infiltration
prEN 15255 Thermal performance of buildings
- Sensible room cooling load calculation -
General criteria and validation procedures

prEN 15265 Thermal performance of buildings
- Calculation of energy needs for space heating
and cooling using dynamic methods - General
criteria and validation procedures

EN ISO 7726 Ergonomics of the thermal
environment - Instruments for measuring
physical quantities (ISO 7726:1998)

EN ISO 7730 Ergonomics of the thermal
environment-Analytical ~determination and
interpretation of thermal comfort using
calculation of the PMV and PPD indices and
local thermal comfort criteria (ISO 7730:2005)

EN ISO 8996 Ergonomics of the thermal
environment - Determination of metabolic rate
(1SO 8996:2004)

EN ISO 9920 Ergonomics of the thermal
environment - Estimation of the thermal
insulation and evaporative resistance of a
clothing ensemble (ISO 9920:1995)

EN ISO 13731 2001 Ergonomics of the
thermal environment - Vocabulary and
symbols (1SO 13731:2001)

EN ISO 13790 Thermal performance of buil-
dngs - Calculation of energy use for space
heating (ISO 13790:2004)



ISO/TS 14415 Epronomika  TemaoBoro
CepeloBUINAa - 3acCTOCYBaHHS MIKHAPOIHHX
CTaHIApTIB JI0 JIOAEH 3 0COOIMBUMHU NOTpeOaMH

CIE 69 Meroan XapaKTEPUCTHK JIIYHUILHUKIB

1aJ1af040ro Ta BigOMTOrO CBITIIA;
MPOYKTHBHICTD, XapaKTePUCTUKU Ta
crieuuikarii

ISO/TS 14415 Ergonomics of the thermal
environment - Application of International
Standards to people with special requirements
CIE 69 Methods of characterizing illuminance
meters and luminance meters; performance,
characteristics and specifications

HAIIIOHAJIBHE IMOACHEHHA 1

EN 12599, EN 1SO 7730, EN ISO 13790 BupoBamkeHi B YKpaiHi, sK:

JICTY EN

12599:2006 Cucremu BEHTWIAIIT Ta KOHAWIIOHYBaHHS TMoOBiTps. [Iponenypu

BUIIPOOYBAHHS Ta METOJM BUMIPIOBAHHS I1iJ] Yac 3[aBaHHS B €KCIUTyaTaI[iF0 CUCTEM BEHTWJISIIII Ta)

KOH/IUI1I0HYBaHHS MTOBITPS

JICTY b EN ISO 7730:2011 Epronomika TEILIOBOTO CEpEIOBHINA. AHATITUYHE BU3HAUCHHS T4
IHTepIpeTallis TerI0Boro KoMpopTy Ha OCHOBI po3paxyHKiB noka3HukiB PMV i PPD Ta kpurepiiB
nokanpHOro Termiosoro kompopry (EN ISO 7730:2005, IDT)

JICTY b EN ISO 13790:2011 EneproedextuBHicTh OyaiBenb. Po3paxyHOK eHeprocnoxuBaHHS Ha
onayieHHs Ta oxosomkenHs (EN I1SO 13790:2008, 1DT)

3 TEPMIHU TA BUSHAYEHHS ITIOHATD

VY 11bOMy JTOKYMEHT1 BUKOPHUCTOBYIOTBCS TEPMIHU
Ta BU3HaueHHs, mo Hamani B EN 12792:2003, EN
ISO 13731:2001, EN 12464-1:2002, Ta
BCTAHOBJICHI HIKYE.

3.1 apanranis

®diszioJioriyHe, IICHXOJIOTIYHE YH IIOBEAIHKOBE
INPUCTOCYBAHHS  MEIIKAHI[IB  OYIUHKY  JI0
TEIUIOBOTO CEpEAOBUIIA MPUMIMICHHS 3 METOI0
YHUKHEHHS TUCKOMQOPTY.

[pumitka. B  OyxaiBasx 3  OpUPOIHOIO
BEHTUJISILIIEI0 3MiHA BHYTPIIIHHOIO MIKPOKIIIMATY
CIIOHYKAETHCS MPUPOJTHUMH YMOBAMHU

3.2 aKTHBHE 0X0JIOKEeHHS

JluB. MexaHIYHE OXOJOKEHHS

3.3 OyaiBJi ay:ke HU3bKOTO PiBHS 3a0py/AHEHHS
Bynisni, ne BXUTO HAA3BUYAMHUX 3aXOMdIB 3
BHOOpY MaTepialliB 1 MPOIECcCiB 3 HU3BKUMHU
BUKHUJAMH, Ta BUKUIM 3a00pOHEH] 1 TOTEPETHBO
He Oylu MPHUCYTHI JoKepena BUKHUIIB (TaKuX, K
TIOTIOHOBUH JTUM).

IIpumirka. Kpurepii nepepaxoani B gfoaatky G
3.4 OyaiBJi HU3BKOTO PiBHSA 320py/IHEHHS
Bynisimi, e BXXKUTO 3aX0/iB 3 BUOOPY MaTepialiB i
aKTHBIB 13 HU3BKOIO €MICI€l0 3a0pyIHHKIB, sSKa
JimiToBaHa abo 3a00poHEHa.

IIpumirka. Kpurepii nepepaxoani B gfoaatky G
3.5 OyaiBJi BUCOKOTO PiBHSA 3a0py/AHEHHS

Crapi uu HOBI OymiBmi, jge He OyJIO BXHUTO
JKOJHUX 3axo/diB 13 BHOOpY wMarepiamiB 3
HU3BKMMH BUKHJIAaMU Ta BHUIYCK BHUKHJIB HeE

3 Terms and definitions

For the purposes of this document, the terms
and definitions given in EN 12792:2003, EN
ISO 13731:2001, EN 12464-1:2002 and the
following apply.

3.1 adaptation

physiological, psychological or behavioural
adjustment of building occupants to the
interior thermal environment in order to avoid
discomfort

NOTE: In naturally ventilated buildings these
are often in response to changes in indoor
environment induced by outside weather
conditions.

3.2 active cooling

see mechanical cooling

3.3 buildings, very low-polluting

buildings where an extraordinary effort has
been done to select low-emitting materials and
activities with emission of pollutants are
prohibited and no previous emitting sources
(like tobacco smoke) was present

NOTE: Criteria are listed in Annex G.

3.4 buildings, low-polluting

buildings where an effort has been done to
select low-emitting materials and activities
with emission of pollutants are limited or
prohibited

NOTE: Criteria are listed in Annex G.

3.5 buildings, not low-polluting

old or new buildings where no effort has been
done to select low-emitting materials and
activities with emission of pollutants not



3a00pOHEHUIA.

Ipumitka. Ilomepenni BukuIU
TIOTIOHOBUH JTUM) MOKYTh MaTH MiCIIe
3.6 OyniBJii 6€3 MeXaHIYHOT 0 0XOJIO/>KEHHS
ByniBii, 1m0 HE MarOTh KOJHOTO MEXaHIYHOI'O
OXOJIO/KEHHSI Ta  BHUKOPUCTOBYIOTHCS — 1HIII
TEXHOJIOTIl 3HIKEHHSI BHCOKOI TeMIepaTypu
OPOTATOM TEIUIOTO Ce30HY, Taki K BiKHA
MOMIPHUX PO3MIpiB, aJCKBATHHH COHIIC3aXHUCT,
BUKOPHCTAHHA MAacCUBHOCTI OyIWHKY, TMPUPOTHOL
BEHTIJIAIII, HIYHOI BEHTWIAIII TOMIO IS
3arno0iraHHs MeperpiBaHHI0

3.7 nepiox 0X0JI01zKEHHS

[Tepiog poky, mpoTsirom skoro (IIOHAWMEHIIE
YaCTUHU J00M y 4YacTUHI OyIWHKY) HEOOXiTHI
OXOJIO/DKYBQJIBHI ~ 3aXOAM JUIS  TiATPUMAHHS
TEeMIIepaTypHy B MPUMIILICHHI Ha BKa3aHOMY PiBHI.

(Taki, sK

IMpumitka. TpuBanicTe nepiomy OXOJIOMKECHHS
BIZIPI3HSAETHCS Yy PI3HUX KpaiHax Ta perioHax

3.8 koedinieHT npupoaHoi ocBiTiaenocti D

BigHomenHss OCBITJIEHOCTI B 3aIaHii Todlll Ha
MOBEPXHI MPUMIIIICHHS, 3yMOBJICHO1 CBITJIOM, IIIO
oTpuMaHe Oe3MOoCepeIHhO YH OTOCEPEIKOBAHO 3

HEOOCXHMJIy 3  y3araJbHEHHM YH  BiJIOMHM
pO3MOMIIOM  OCBITJICHHS, JO  OCBITJICHHSA
HE3aTIHEHOT TOPU3OHTAIBHOI  IUIOMIMHU  Bij
HeOocxmiy. BHECOK  mpsMOro  COHSIYHOTO

OCBITJICHHSI B 000X BHIaJKaX BUITY4YEHHH
[EN 12665:2002]
IIpumirka. 3Bu4aiiHO BUpaXaeTbcs y BIACOTKAX

prohibited

NOTE: Previous emissions (like tobacco
smoke) may have taken place.

3.6 buildings without mechanical cooling
buildings that do not have any mechanical
cooling and rely on other techniques to reduce
high indoor temperature during the warm
season like moderately-sized  windows,
adequate sun shielding, use of building mass,
natural ventilation, night time ventilation etc.
for preventing overheating

3.7 cooling season

part of the year during which (at least parts of
the day and part of the building, usually
summer) cooling appliances are needed to
keep the indoor temperatures at specified
levels

NOTE: The length of the cooling season
differs substantially from country to country
and from region to region.

3.8 daylight factor (D)

ratio of the illuminance at a point on a given
indoor plane due to the light received directly
or indirectly from the sky of assumed or
known illuminance distribution, to the
illuminance on a horizontal plane due to an
unobstructed hemisphere of this sky. The
contribution of direct sunlight to both
illuminances is excluded

[EN 12665:2002]

NOTE: usually expressed as a percentage

HALIIOHAJIBHE ITOSICHEHHS 2
EN 12665:2002 B YkpaiHi He YMHHUI

3.9 KOHTPO/ILOBAHA BEHTHJISIIiSI B 3QJI€2KHOCTI
BiJl BHYTpPIilIHiX (30BHIIIHIX) YMOB

Cucrema BEHTHJIALLIT, ne BUTpaTa
BEHTWISIIIITHOTO TIOBITPS KOHTPOIIOETHCS SKICTIO
MOBITPS, BOJIOTICTIO, PEXUMOM 3alHITOCTI Ta

NeSKUMU  IHIOUMH ~ T[OKa3HUKaMH  MOTped
BEHTHJIAIIIT
3.10 3oBHimHA  TemmepaTypa, /1000Be
3HAYEHHS

CepenHe 3HA4YeHHs IIOTOJUHHOI TeMIEpaTypu
30BHILIHBOTO MOBITPsS 11t 100U (24 rom)

3.11 3oBHiIIHA Temmeparypa, IIOTO4YHe
3HAYeHHA

ExcrioHeHIiaqbHO 3BakKEHE IMOTOYHE 3HAYCHHS
cepii BEJINYNH 11000BO1 TEeMIIEpaTypH

30BHIIIHBOTO MOBITPS O¢g, 10 PO3PAXOBYETHCS 32

3.9 demand controlled ventilation

ventilation system where the ventilation rate is
controlled by air quality, moisture, occupancy
or some other indicator for the need of
ventilation

3.10 external temperature, daily mean

average of the hourly mean external air
temperature for one day (24 h)
3.11 external temperature, running mean

exponentially weighted running mean of the
daily mean external air temperature @¢q is such
a series, and is calculated from the formula:



dbopmyIoro:

Om=(1-2){Oci1 +a @2+ 2" Oeqs.....}

Ls popmyna Moxe OyTH CIIpoIieHa 10

Om = (1 - a)®ed a4t aOm-

Ie

Oy - MOTOYHE 3HAYCHHS TEMIIEPATypPH ChOTOJTHI;
®Om1 - TOTOYHE  3HAYEHHA  BUYOPAIIHBOI
TEMIIEPATYPH;

®eg-1 - 10OOBE 3HAUEHHST BUOPAIIHBOI 30BHIIIHBOT
TEMIIEPATYPH;

®cg2 - A000Be 3HAYEHHS M03aBUYOPAIIHBOI

30BHILIHBOI TEMIIEPATYPH TOLIIO;

o - koHcranta Mik 0 ta 1. PexomeHmyeThcs
npuiimatu 0,8.

Hacrynue CITpOILIEHE PIBHSHHS MOXKeE
BUKOPHUCTOBYBATHCS, KOJIM BIJICYTHI JaHi II10J10
MOTOYHOT'O 3HAYCHHS 30BHIIIHBOT TEMITIEpATyPH:

®rm = (®ed -1 + 018 ®ed -2 + O!6®ed -3 + 015®ed -4 + O!4®ed -5 + 0’3®ed -6 + 0!2®ed -7)/3!8

3.12 onanoBajbLHNUI Mepion

[lepiog poky, HpOTAroM sIKOro (IIOHAWMEHIIe
JacTMHa J00M y dYacTHHI OyIWHKY, 3a3BUYaH,
B3UMKY) HEOOXiJHI JOJaTKOBI  OIATIOBAIbHI
3aX0aM IS MIATPUMAHHS — TeMIeparypu y
IMPUMIIICHH] Ha 33JJaHOMY PiBHI.

Ipumirka. TpuBaicTh OnanoBalIbHOIO NEPIOAY
pi3Ha B 3aJIeXKHOCTI BiJ] KpaiHU Ta PETIOHY

3.13 mexaHiYHe 0X0JI0MKEHHS

OXxo0No/KeHHsT ~ BHYTPIIIHBOTO  CEpeJlOBHILA
MEXaHIYHUMHU 3aco0aMH, M0 CHOPSMOBaHI Ha
OXOJIOZKEHHS HOBITPS MPUMIIIECHHS,
OyIiBeNbHUX KOHCTPYKLIM IIJISXOM (PaHKOMNIIB,
OXOJIOZKYHOUHMX IIOBEPXOHB TOLLO.

1)

This equation can be simplified to

)
where

®m = Running mean temperature for today
Orm-1 = Running mean temperature for
previous day

Ocq-1 IS the daily mean external temperature for
the previous day

Ocg-2 1S the daily mean external tem-perature
for the day before and so on

o IS a constant between O
Recommended to use 0,8.

The following approximate equation can be
used where records of daily mean external
temperature are not available:

and 1.

@)
3.12 heating season

parts of the year during which (at least parts of
the day and part of the building, usually
winter) heating appliances are needed to keep
the indoor temperatures at specified levels

NOTE: The length of the heating season
differs substantially from country to country
and from region to region).

3.13 mechanical cooling

cooling of the indoor environment by
mechanical means used to provide cooling of
supply air, fan coil units, cooled surfaces, etc.



IpumiTtka. BusHaueHHS  BITHOCUTBCA  JIO
OUIKYBaHb JIIOJICH 11010 TeMIlepaTypH BCepearHi
NPUMIIIEHHST B TEIUTy MOPY POKy. BimumHeHHS
BIKOH MPOTSATOM J00M HE BUKOPUCTOBYETHCS MPHU
MEXaHIYHOMY OXOJIO/DKEHHI. J[7s OXOJOKEHHS
3aCTOCOBYIOTBCA Oyab-sKi MEXaHi4HI 3aco0u Ta
TEXHOJIOT11

3.14 onTuMasibHA po0o4Ya TemMneparypa

Poboua Temmeparypa, 3a sKoi MakcUMajbHa
KUIBKICTh JIIOJIE y TPUMINICHHI BIAYyBaIOTh
BHYTPILIHIO TEMIIEpaTypy NPUHHATHOIO.
Mpumirka. Jlns OyxpiBii, 1m0  MEXaHIYHO
oxoiokyeTbes, PMV =0

3.15 ronuuu 3aHHATOCTI

IlNopuuM, KoM Oy/IiBIISA 3aliHATA JIIOJABMH 1 OlJIbIIA
11 YaCTMHA BUKOPUCTOBYETHCS 3a PU3HAYCHHIM

3.16 cucTeMa KOHAMIIKOBAHHS MPUMilIEHHS
Cucrema, 1o 37aTHa MIATPUMYBATU KOMQOPTHIi
YMOBH B IIPUMIIICHHI Y BA3BHAYEHOMY JIiaIla30Hi.
Ipumirka. Bxarouaroun KOHIUIIFOBAHHS
MOBITPS 32  JIOMIOMOTOI0  MPOMEHHCTUX  Ta
MOBEPXHEBUX CHUCTEM OIAICHHS Ta OXOJIOIKEHHS
3.17 Hopma BeHTHIALIT

Benuuraa HOpMOBAHOTO ITOTOKY TIOBITPS 330BHI B
KiMHaTy a0o0 OymiB/IIO Yepe3 CUCTEMY BEHTHUISALIT
Yl BHACHIZOK 1HQUIbTpamii uepe3 0OO0JOHKY

OyniBii
3.18 BenTHIANLIIIHA cucTEeMa
KomOinariiss  mpuctpoiB, 10 3alpoOeKTOBaHI

MocTayaTd y MPUMIIICHHS 30BHIIIHE TOBITPS Ta
BUJAJIATH 3a0pyAHEHE MOBITPS 3 MPUMIIIECHbD.

IIpumirka. Cucrema Moxe ckiagaTucs 3
MEXaHIYHUX KOMITOHEHTIB (Hampukman,
KOMOIHAIIA TOBITPSIHUX BEHTWIALIIHUX
YCTaHOBOK,  TPyOOMpOBOMAIB  Ta  BO3AYXO-
PO3MOIIIBHUX IIPUCTPOIB). Bentunsmiitna
CUCTEMa TaKOX MO>KE€ BITHOCUTHCS 10 TIPUPOTHOT
BEHTWIALI, 110  BHUKOPHUCTOBYE  DPI3HUIIO

TeMIeparyp Ta BiTep 3 Harpitux acagiB y
KOMOiHamii 3  BUKHAaMH  (Hampukiag, B
KOpuaopax Ta Tyajlerax). MexaHiyHa Ta
MPUPOJIHA BEHTWIALIS MOXYTh ITOEJTHYBAaTHUCS 3
BUKOPHUCTAHHSIM BIKOH. MOIuBa KOMOiHaIlis
MEXaHIYHUX

NOTE: The definition is related to people’s
expectation regarding the internal temperature
in warm seasons. Opening of windows during
day and night time is not regarded as
mechanical cooling. Any mechanical assisted
ventilation (fans) is regarded as mechanical
cooling.

3.14 optimal operative temperature
operative temperature where a maximum
number of the occupants can be expected to
feel the indoor temperature acceptable

NOTE: For mechanical cooled building it
corresponds to PMV = 0.

3.15 occupied hours

occupied hours of the building are those when
the majority of the building is in its intended
use

3.16 room conditioning system

system able to keep a comfort conditions in a
room within a defined range

NOTE: Air conditioning as well radiant,
surface heating and cooling systems are
included.

3.17 ventilation rate

magnitude of outdoor air flow to a room or
building either through the ventilation system
or infiltration through building envelope

3.18 ventilation system

combination of appliances designed to supply
interior spaces with outdoor air and to extract
polluted indoor air

NOTE: The system can consist of mechanical
components (e.g. combination of air handling
unit, ducts and terminal units). Ventilation
system can also refer to natural ventilation
systems making use of temperature differences
and wind with facade grills in combination
with exhaust (e.g. in corridors, toilets etc.).
Both mechanical and natural ventilation can be
combined with operable windows. A
combination of mechanical and non-
mechanical components is possible



Ta HEMEXAHIYHUX  KOMIIOHEHTIB

CHUCTEMHU).

(ribpuaHi

4 CHMBOJIN

o - BHYTpimHS poboya Temmeparypa, °C;

O, - 30BHIIIHS TeMIieparypa, °C;

Qiot-3arajibHa HOpMa BEHTHJIALLIT, J1/C;

Je - HOpMa BEHTWIHILII Juis OyIiBeNIbHHUX
Marepialis, 1/cM?;

Jp - HOpMa BEHTWJIALIT IS JIFOACH, J1/(C,JTr0 . );

N - KUIBKICTD JIFOLEH;

A - o miajioru, MZ;

Lpa - piBeHb 3BYyKYy (A - 3BaXeHUH piBEHb
3BYKOBOT'O THCKY), 1b(A);

Lpeg A - CKBIBAJICHTHUH piBeHb 3BYKY (A -
3BOKCHUN €KBIBAJICHTHUM pIiBEHb 3BYKOBOTO
TUCKY), Ab);

D - dakrop nennoro cBitia;

E - ocBiTneHHs (B TOUIlI YM HA MTOBEPXHI);

Ra - iH1€KC 300paXkeHHS KOJIbOPY.

53B’S30K 3 IHHHIUMU CTAHIAPTAMU
Januii cranmapt € JpKeperoM iHdopmarii as
IHIIUX CTAHIAAPTIB i BAKOPUCTOBYE 1H(POPMAIIiIO 3
Hux. Jliarpama T10Ka3ye 3B’S30K 3 I1HIIMMH
cTaHJapTamH, 1o crocyrTtbes EPBD.

(hybrid systems).

4 Symbols and abbreviations

® = indoor operative temperature, °C

®, = external temperature, °C

Oiot = total ventilation rate, I/s

ge = ventilation rate for building materials,
l/sm?

gp = ventilation rate for persons, I/(s,person)

n = number of persons,

A = floor area, m?

Lpa = A-weighted sound pressure level, dB(A)
Lpeq o = equivalent A-weighted sound pressure
level, dB(A)

D = Daylight factor

E = Illuminance (at the point or surface)

Ra = Colour rendering index

5 Interactions with other standards

The present standard both gives input to other
standards and is using outputs from other
standards. The diagram shows an overview of
the interaction with other standards related to
the EPBD.

Eneprernuni xapaxrepucrwkm byaisens

| Iy
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i EWepretuuni enmors 20 CHCTEMM
| rapavoro eogonocravawss, EN 15316 |

g E3m EHEPrOCNONMBAHHA, NEPEHHHA |
enepria, emoan COy b
EN 15315

Pucynok 1 - Jliarpama, 110 nmokasye NepeTuH 3 iHIIMMH CTaHAapTaMH, 110 cTocyloThess EPBD



HAIIOHAJIBHE MMOSICHEHHS 3

EN 13791, EN 13792, EN 13799, EN 15193, EN 15203, EN 15217, EN 15239, EN 15240, EN
15241,EN 15243, EN 15265, EN 15315, EN 15378 B YkpaiHi HeunHHi

EN 1SO 13790, EN 15316, EN 15232 BupoBaikeHi B YKpaiHi BiIIIOBITHO SIK:

JNCTY b EN ISO 13790:2011 "EneproedeKTHUBHICTb  Oy/miBENb.
EHEeProcroXuBaHHs Ha omnajeHHs Ta oxonomkernas (EN I1ISO 13790:2008, IDT)"

JCTY b EN 15232:2011 "EneproedextuBHicTh OyniBenb. Briius apToMaru3aiii, MOHITOPHHTY
ta ynpasiiaas oyaisismu (EN 15232:2007, IDT)"

JCTY b EN 15316-1:2011 "Cucremu temio3zabe3nedeHdss OyaiBenb. MeToauka po3paxyHKy
eHepro- norpedura eHeproedekTuBHoCcTi cuctemu. Yactuna 1. 3aranbhi nonoxenns (EN 15316-
1:2007, IDT)"

JCTY b EN 15316-2-1:2011 "Cucremu Temno3ade3nedeHHs OyaiBenb. MeToanka po3paxyHKy
eHepro- mnorpebu Ta eHeproedekTuBHOCTI cucremu. YactunHa 2-1. TemmoBiggaya CUCTEMOIO
onanenns (EN 15316-2-1:2007, IDT)"

JCTY b EN 15316-2-3:2011 "Cuctemu Temno3abe3nedeHHs OyaiBenb. MeToauka po3paxyHKy
€Hepro- moTpedu Ta eHeproePeKTUBHOCTI cucteMu. YactuHa 2-3. Teropo3noaiIeHHsS Y CHCTEeMI
onanenns (EN 15316-2-3:2007, IDT)"
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Energy Performance of Buildings
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Figure 1 - Diagram showing the interaction with other standards related to the EPBD

JManuii crangpapt Oyae mnepermHarucss 3 The present standard will interact in the

IHIIMMH CTAHAAPTAMM HACTYITHMMH HLISXaMH
A 1leil cranmapt Hajmae KpuTepii BHYTPIIIHHOTO
Cepe/ioBHINA Il MPOEKTYyBaHHS OyaAiBenb Ta

CUCTEM OTaJieHHS, BEHTUJISIIIT Ta
KOHJIUITIOHYBaHHSI. TerutoBuit KpUTepin
(po3paxyHKOBa TeMIeparypa B3UMKY,

following way with other standards

A It will provide indoor environmental criteria
for the design of building and HVAC systems.
The thermal criteria  (design  indoor
temperature in  winter, design indoor
temperature in summer) are used as input for



PO3paxyHKOBa TeMIieparypa BJIITKY)
BUKOPHUCTOBYETHCSl SIK BXIJHHWH Tapamerp s
PO3paxyHKy HaBaHTakeHb cructeM omajacHHs (EN
12831) Tta oxomomkenns (PrEN 15243) i
MOTY)KHOCTI oOnajHanHsa. Hopmu  BeHTHIIALIT
BUKOPUCTOBYIOTHCS JUIsl BU3HAYCHHS TIOTYXHOCTI
BEHTWIAIIMHNX cucteM (po3aimn 6) Ta piBHI
OCBITJICHHST  JUIsl  TPOEKTYBaHHS  CHUCTEM
OCBITJICHHSI, BKIIFOUAIOYN BUKOPHCTAHHS JIEHHOTO
CBITJIA.

[IpoekTHi 3HAYEHHS PO3MIpPIB  KOMYHAIBHHX
MOCITYT HEOOX1/TH1 JIsl BAKOHAHHS BUMOT PO3ALTY
4 EPBD cTOCOBHO MOMIJIMBUX HETaTUBHUX
BIUIMBIB HAa BHYTPIIIHIA  MIKpOKIIMAT Ta
pO3pOOKH pPEKOMEHJAIIM IIO0JA0  IIiABUIICHHS
eHeproe()eKTUB- HOCTI B ICHYIOUHX OYIiBIAX
(po3min 6), a Takok omaneHHs (po3mia 8) Ta
OXOIIO/KeHHS (po3ain 9) Oyaismi.

B Ileit crammapT Hajmae 3HAYSHHS NapaMeTpiB

BHYTPIIITHBOTO  CepeloBHINA  (TEMIIEpaTypH,
BEHTHJIALII, OCBITICHHS) SK BXIOHI JaHl JJIs
PO3PaxyHKY CHEProCIIOKHUBAHHS

(eHeprocnokuBaHHsl  OyJliBIi), KOJXH OymiBIIS
3aceneHa (EN 1SO 13790, prEN 15255, prEN
15265) (po3min 7). Takox cTaHmapT HalIae
CTaHJApTHU30BaH1 BXiJHI AaHi, AKi HCOOXiTHI 11
SHEePreTUYHUX PO3PAaXyHKIB 3TiHO 3 PO3IijaoM 3
EPBD.

C Buxinni maHi miciast BAMIPIOBaHHS MapaMeTpiB
MIKpOKJIiMaTy icHytouux OymaiBenb (PrEN 15203,
TEeMIepaTypa, SKICTh BHYTPIIIHBOTO MOBITPA,
HOPMHU BEHTWJIAIIT) J03BOJSTH MPOBECTH OI[IHKY
PIYHMX XapaKTEepUCTUK (po3aia §).

s omiaka HeoOXigHa I BigoOpa)keHHS
MIKPOKJIIMATy (BHYTPIIIHBOIO CEPEOBUINA) ¥
ceptudikati eHeproedekTUBHOCTI (po3aiiau 6 Ta 7
EPBD).

D Buxigui gaHi micias po3paxyHKiB TeMIEpaTypu
npumimennas (EN 1SO 13791, EN ISO 13792)
J03BOJISITh MIPOBECTU OI[IHKY pIYHHUX
XapakTepucTuK OymiBmi (po3nin 8). Lls ominka
MOBUHHA BigoOpaskaTh MIKpOKIIMAT (BHYTpIIIHE
Cepe/IoBHILIE) B EHEPreTUYHOMYy cepTudikari
OoymiBm (po3min 7 EPBD), xomu ominka Oyna
MpOBEJICHA Ha OCHOBI pO3paxyHKiB (po3ain 7
EPBD).

E Crangapt Hamae MeTOoaud BHUMIPIOBaHHS ¥
BHYTPIITHBOMY CEPEAOBHIIl TMPUMIIICHHS Ta

TPaKTyBaHHS JTaHKX, OTPUMaHUX pH
BHMIPIOBaHHI, 110 BIJHOIICHHIO 1O EKCIEPTH3U
CHUCTEM omnajeHHs, BEHTUJIALIT Ta

kouaumionyBanas (EN 15240, EN 15239, prEN

heating (EN 12831) and cooling load (prEN
15243) calculations and sizing of the
equipment. Ventilation rates are used for
sizing ventilation systems (Clause 6), and
lighting levels for design of lighting system
including the use of day lighting.

The design values for sizing the building
services are needed to fulfil the requirements
in the article 4 of EPBD referring to possible
negative effect of indoor environment and to
give advice in respect improvement of the
energy efficiency of existing buildings (article
6) as well as of the heating (article 8) and
cooling (article 9) of buil- drng.

B It will provide values for the indoor
environment (temperature, ventilation,
lighting) as input to the calculation of the
energy demand (building energy demand),
when the space is occupied, (EN ISO 13790,
prEN 15255, prEN 15265) (Clause 7). It will
also provide standardised input values which
are needed for energy calculations as required
calculations specified in article 3 of EPBD.

C Output from measured environmental
parameters in existing buildings (prEN 15203,
temperature, indoor air quality, ventilation
rates) will enable the evaluation of overall
annual performance (Clause 8).

This evaluation is necessary for the display of
the climatic factors (indoor environment) in
the energy performance certificate (article 6
and 7 of EPBD).

D Output from room temperature calculations
(EN ISO 13791, EN 1SO 13792) will enable
evaluation of the annual performance of
buildings (Clause 8). This evaluation is
necessary for the display of climatic factors
(indoor  environment) in the energy
performance certificate (article 7 of EPBD)
when the evaluation is based on calculations
(article 7 of EPBD).

E It will provide methods for measurement of
the indoor environment and for treating
measured data related to the inspection of
HVAC systems (EN 15240, EN 15239, prEN
15378) (Clause 9). This information is
necessary to give advice related to the heating



15378) (po3min  9). g indopMmamis €
000B’sI3KOBOIO ISl HaJIaHHSI PEKOMEHIaIlii 11010
cucteM omaineHHs (po3gin 8 EPBD) Ta
KOHIMIIOHYBaHHs OyaiBii (po3ain 9 EPBD).

F Ilefi crangapT HaJae METOJ pPO3IMOALIY 3a
KaTeropisMud BHYTpPIHLOro cepenonina (PrEN
15217) (po3min 10). Lleit MmeTon HEOOXiTHUHN IS
iHTerpamii  KoMmIuiekcy  iHdopmamii 11010
BHYTPIITHBOTO CepeIoBHIIA y POCTY
Kiacudikaimio Uil €eHepreTMYHOro ceprudikara
(po3nin 7 EPBD).

PexomennmoBani BXimHl AaHl HamaHl I KOXKHOI
okpemoi kareropii. KopoTkuii ommc kateropii
MoKa3aHui y Tadmmi 1.

loads and system (article 8 of EPBD) and air
conditioning load and system (article 9 of
EPBD) of a building.

F 1t will provide a method for categorisation of
indoor environment (prEN 15217) (Clause 10).
This method is necessary to integrate complex
indoor environment information to simple
classification for the energy certificate (article
7 of EPBD).

Recommended input values are given for each
of the different categories. A short description
of the categories is shown in Table 1.

Tabauus 1 - Onuc cdepu 3acTOCYBaHHS BUKOPUCTOBYBAHUX KaTEropin
Table 1 - Description of the applicability of the categories used

Kareropis [TosicHeHHs
Category Explanation
| Bucokuii DiBCHb O‘IiKVBaHB, DCKOMGHI{OB&HI/Iﬁ JJIs1 HDI/IMiH_[eHB, 11 (0] 3aliMaloTh AYKE

IyTIIMBI Ta cIa0KI1 IO 3 OCOOJIMBUMH MTOTpeOaMHu, Taki sIK iHBAJIIH, XBOPi, MaJICHBKI
IIITH Ta JIFOOU IIOXHWJIOTO BIKY

Hiah level of expectation and is recommended for spaces occupied by very sensitive
and fraaile persons with special requirements like handicapped, sick, very young
children and elderly persons

HopmaneHuil piBeHb OYIKyBaHb Ma€ BHUKOPHUCTOBYBATHCS JJIsi HOBHUX OyJiBenb Ta

DeHo- Balil

Normal level of expectation and should be used for new buildings and renovations

Oy IiBEIb

JlonycTUMHIA cepeniHiil piBeHb OUiKyBaHb MOXKE OYTH BUKOPUCTaHMH JUIS 1CHYIOUHMX

An acceptable, moderate level of expectation and may be used for existing buildings

accepted for a limited part of the year

3HaUeHHS T03a MEXaMu KPUTEDPIiB BHIllE3TaJaHuX Kareropiid. Lls kareropis mae
HDHﬁMaTHCH JJIs1 00OMEXEHOTO HeDiOI[V POKY
\Values outside the criteria for the above categories. This category should only be

Ipumitka. B iHmmx crangaprax, takux sk EN
13779 ta EN ISO 7730 xareropii TaKox
BUKOPHCTOBYIOTHCS, allé MOXYThb MaTd 1HIIL
Ha3pu (A, B,Cun 1, 2, 3 ta in.)

6 IMPOEKTHI BXIJHI KPUTEPII J1JIA

PO3PAXYHKY BYJIBEJb, CHUCTEM
OITAJIEHHSI, OXOJIOKEHHSI,
MEXAHIYHOI TA ITPUPOTHOI
BEHTWJISILIIT

6.1 3araanni gani

Jns mpoekTyBaHHs OyiBelnb Ta PO3paxyHKY
CUCTEM KOHIUIIIOBaHHS NPUMILIEHb KpUTEpiil
TEIIOBOTO KoM(opTy (MiHIMalbHA TeMIepaTypa
KIMHATH B3UMKYy, MaKCHMallbHa TeMIlepaTypa
KIMHATH BIIITKY) Ma€ BHUKOPUCTOBYBATHUCS SK
BXIJHHMI MapameTp IS pO3paxyHKY HaBaHTaKEHb

NOTE: In other standards like EN 13779 and
EN 1SO 7730 categories are also used; but
may be named different ( A, B, C or 1, 2, 3
etc.)

6 Design input criteria for dimensioning of
buildings, heating, cooling, mechanical and
natural ventilation systems

6.1 General
For design of buildings and dimensioning of
room conditioning systems the thermal

comfort criteria (minimum room temperature
in winter, maximum room temperature in
summer) shall be used as inputfor heating load
(EN 12831) and cooling load (prEN 15255)




Ha onajieHHs (EN 12831) Ta oxonomxenns (prEN
15255). 1le moxe rapaHTyBaTd TOM (hakT, 110
MiHIMaJThbHa-MaKCHMAaIbHA TeMIlepaTypu
NPUMIIIEHHS MOXYTh OyTH JOCATHYTI IpH
3a/laHuX TapaMeTpax 30BHIIIHBOTO TOBITPS Ta
BHYTPIIIHIX HaBaHTakeHb. Hopmu BeHTHIIALIT,
SKi BHKOPHUCTaHI IS PO3pPaxyHKy MOTYKHOCTI
oOJlaTHaHHSA, MaOTh OyTH 3a3HAYCHI Yy IPOEKTI
(EN 15241, EN 15242). 1leii po3/aia mpeacTaBisie
BXIJIHI 3HAYCHHS TMapaMeTpiB SK IS PO3pPaxyHKY
HNOTYXXHOCTI CHCTEM, TaK 1 A HPOEKTYBaHHS
OyniBesib 0€3 MEXaHIYHOTO OXOJIOKEHHS.

JIist mpoeKTyBaHHS Ta BCTAHOBJICHHS MOTYXHOCTI
CUCTEM MalOThb BUKOPHUCTOBYBATHUCS KpUTEpii, 110
BU3HAUCHI B HAI[lOHATBHUX HopMmax. JlaHui
CTaHJapT HajJae B  JOBILAKOBUX  JIOJIaTKax
PCKOMCHIOBaHI 3HAYCHHS BXIAHHX JaHUX, IO
MOXXYTh OyTH BUKOPHCTaHI Yy BHUMAAKaX, KOIHU
BIJICYTHE HalllOHAJIbHE peryJIIOBaHHS.
PexomennoBani kputepii HagaHi I JEKUIBKOX
kareropiii. [IpoekTHi KpuTepii BHYTPIITHLOTO
CepeloBHIlla MalTh OyTH 3aJOKyMEHTOBaHi
MPOCKTYBAIBHUKOM, a TaKOX BiJoOpakeHI B
E€HEPreTUYHOMY cepTUdiKaTi.

6.2 TenJioBe cepeaoBuILEe

6.2.1 Byoieni 3 mexaniunum onanenuam malaoo
0X0J100)1CeHHAM

[IpoekTHiI BeJIWYMHHM BHYTPIIIHBOI TeMIEpaTypu
JUI pO3PaxyHKy HABAHTA)XEHb CHUCTEM OINAJICHHS
Ta OXOJIOJUKEHHS MaloThb OYTHM BHU3HA4YeHI Ha
HalllOHAJIbHOMY PiBHI.

Jlns  BCTaHOBIIEHHS  NPOEKTHUX  KPUTEPIiB
PEKOMEHIYEThCS HACTYIIHA IIPOLEaypa.
Kpurepiii TEIJIOBOTO cepeoBuIIa Mae

Oa3yBaTHucs Ha IHIEKCax TEMIoBOro kKoMdoprty
PMV-PPD (nepenbaueHe cepeqHe O4iKyBaHHS -
nependaueHuit BiZJICOTOK HEBJOBOJICHUX ) 3 TTEPE-

0avyeHHSAM pIBHIB aKTHBHOCTI Ta TEILJI0130JISIIT
omary (BIITKY Ta B3UMKY), SIK 1€ JETaJbHO
omucano B EN ISO 7730. ba3yrounch Ha 0OpaHux
KpuTepisx (kateropii KoM(opTy), BCTAHOBIIIOIOTh
BIJIMOBIIHI TEMIIEpAaTypHi IHTEpPBAIU. 3HAYCHHS
TUTST BCTaHOBJICHHS napaMmeTpiB CUCTEM
OXOJIO/DKEHHSI € BEPXHIM 3HAYEHHSM Jiama3oHy
KoM(pOpTy, a HIDKHIM € 3HAa4eHHI JJIs
BCTAHOBIICHHSI TAapaMeTpiB CUCTEMH OMAJICHHS.
Jeski mpukiIagd  peKOMEHI0BaHOT  poOoYoi
TEeMIIepaTypy, OJepXKaHi BIAMOBIAHO 10 IHMX
NPUHIMIIB JUIsI ONMAJCHHS Ta KOHIUIIIOBAHHS,
npeJcTaBiIeHi B Tabmuii A.2.

calculations. This will guarantee that a
minimum-maximum room temperature can be
obtained at design outdoor conditions and
design internal loads. Ventilation rates that are
used for sizing the equipment shall be
specified in design (EN 15241, EN 15242).
This clause presents input values for the sizing
and dimensioning of the systems as well as for
design of buildings without mechanical
cooling.

Criteria specified in national building codes
for design and dimensioning of systems shall
be used. The present standard gives, in
informative annexes, recommended input
values for use in cases where no national
regulation are available. The recommended
criteria are given for several categories.
Design criteria for the indoor environment
shall be documented by the designer. Design
criteria for the indoor environment can be
displayed along with the energy certificate.

6.2 Thermal environment

6.2.1 Mechanically heated and/or cooled
buildings

Design values for the indoor temperature for
heating load and cooling load calculations
shall be specified at national level.

For establishing design criteria the following
procedure is recommended.

Criteria for the thermal environment shall be
based on the thermal comfort indices PMV-
PPD (predicted mean vote - predicted
percentage of dissatisfied) with assumed
typical levels of activity

and thermal insulation for clothing (winter and
summer) as described in detail in EN ISO
7730. Based on the selected criteria (comfort
category) a corresponding temperature interval
is established. The values for dimensioning of
cooling systems are the upper values of the
comfort range and values for dimensioning of
the heating system are the lower comfort
values of the range. Some examples of
recommended design indoor  operative
temperatures, derived according to this
principle, for heating and cooling are
presented in Table A.2.



[IpoekTHi 3HAa4YeHHS PO3MIpPIB KOMYHAIBHHX
MOCJIYT HEOOX1/IHI JUIsi BUKOHAHHS BUMOT PO3ILTY
4 EPBD CcTOCOBHO MOXJIMBUX HETaTUBHUX
BIUITMBIB HA BHYTPIIIHIA  MIKpOKJIIMAT Ta
pO3pOOKM  PEKOMEHJAIIM II0J0  IIiBUIICHHS
eHeproe(eKTuB- HOCTI iCHyrOYMX OymaiBesib
(po3min 6), a Takox omaneHHS (po3ain 8) Ta
oxoiokeHHss (po3ain 9) Oymiemi. IlpoekTHi
KpUTEpii B I[bOMY PO3IUTI PO3TISAIOTHCS SIK IS
MPOCKTYyBaHHS OyAMHKY (BIKHA, COHIIE3aXHUCHI
npucTpoi, Maca OyaiBIII TOIIO), TAaK i JUISI CUCTEM
OTaJieHHs, BeHTWIALIT Ta KOH/IUI[IOHYBaHHS.
3aMicTh BUKOPHCTAHHS TEMIIEpaTypH B SKOCTI
MPOEKTHOTO KpUTEpito Oe3nocepeHh0 MOKYTh
BUKOpHCTOBYBaTHCS iHAekcu PMV-PPD. B
TaKOMy BHIIaJKy Ma€ OpaTucs A0 yBard eQexT
301IbIIEHHST IIBUIKOCTI MOBITPSI.

Bubip kareropii € ocoOnuBicTIO OymiBmi 1
moTpeOr OCOOJIMBUX TPYH MECIIKAHIIIB, TAKHUX SK
IO TMOXWIOro  BIKY  (HHU3BKMHA  DiBEHBb
MeTaboJi3My  Ta  IOPYIICHHSA  KOHTPOJIIO
TeMIIepaTypyd Tija), MawTh OyTH BpaxoBaHi
(ISO/TS 14415). [Hdnsa 1iei rtpynu JTroacu
pEeKOMEHIyeTbes Kareropis 1.

Jlis OyIWHKIB Ta TPHUMIIIEHb, € TOTYKHICTh
MEXaHIYHOTO OXOJIOJKEHHS HE € JOCTaTHbOIO JIJIS
BCTAaHOBJICHHSI HEOOXiMHOI JyUIsi JaHOi Kareropii
TEMIEpaTypyu, TNPOEKTHA JAOKYMEHTAIlisl Mae
BKa3yBaTH Ha Te, K YaCcTO YMOBHU BHXOJSATH 3a
paMKH BCTAHOBJICHOTO JIialma3oHy Yy BiJIIMTOBITHOCTI
3 OJIHUM 13 METO/IB, 110 MPEICTaBJIeH] y JOJATKy
F.

6.2.2 Byoieni 6e3 mexaniunozo 0X0100)ceHH
JIist BU3HAYCHHSI TIOTY)KHOCTI CHCTEMHU OTaJICHHS
MalOTh BUKOPUCTOBYBATHUCS T1 caMi KpUTepii, 11O i
UL CHCTEMH MEXAaHIYHOI BEHTWIALUI  UIA
OTIaJIEHHS YM OXOJIO/KEHHs OyaiBens (6.2.1).
Kpurepiit TemnoBoro cepeposuia OyaiBiai 06e3
MEXaHIYHOTO  OXOJO/DKEHHS  MOXe  OyTu
BU3HAUYEHWH THM CaMHM METOIOM, 1o ¥ B 6.2.1
YM BIJIMIHHMM BiJl TOTO, IO BU3HAYa€ MEXaHIuYHE
OXOJIOJKEHHS yepes pi3Hi OYIKYBaHHS
MEIIKAHIIB OYIUHKY Ta iX ajamnTallito 10 OuIbII
TEIUIMX yMOB. IXHIM piBeHb ajanTtauii Ta
OUiKyBaHb TICHO TIOB’S3aHMA 3 30BHIIIHIMHU
KIIIMaTUYHAMH YMOBaMH.

BriTky OnbmIicTe  IPUPOIHO-BEHTHIILOBAHHUX
OyIMHKIB € aBTOHOMHHMMH, Y HHX BIJICYTHS
MeXaHIYHa CHUCTeMa BEHTHJIALII 1 TOMYy KpurTepii
pO3MOJTYy 3a KareropisMu 0a3yrOThCS Ha
BHYTpiIIHIN TemnepaTypi. JliTHa Temmeparypa B

The design values for sizing the building
services are needed to fulfil the requirements
in the article 4 of EPBD referring to possible
negative effects of the indoor environment and
to give advice about improvement of the
energy efficiency of existing buildings (article
6) as well as of the heating (article 8) and
cooling (article 9) of building. The design
criteria in this clause are both for design of
buildings (window, sun shielding, building
mass, etc) and HVAC systems.

Instead of using temperature as the design
criterion the PMV-PPD index can be used
directly. In this way the effect of increased air
velocity will be taken into account.

Selection of the category is building specific,
and the needs of special occupant groups such
as elderly people (low metabolic rate and
impaired control of body temperature) shall be
considered (ISO/TS 14415). For this group of
people category | is recommended.

For buildings and spaces were the mechanical
cooling capacity is not adequate to meet the
required temperature categories the design
documents shall state, using one of the
methods in Annex F, how often the conditions
are outside the required range.

6.2.2 Buildings without mechanical cooling
For the dimensioning of the heating system the
same criteria as for mechanically ventilated,
cooled and heated buildings shall be used
(6.2.1).

The criteria for the thermal environment in
buil- dmgs without mechanical cooling may
be specified using the same method as in 6.2.1
or differently from those with mechanical
cooling during the warm season due to the
different expectations of the building
occupants and their adaptation to warmer
conditions. The level of adaptation and
expectation is strongly related to outdoor
climatic conditions.

In summer most naturally ventilated buildings
are free-running so there is no mechanical
cooling system to dimension and the criteria
for the categories are based on indoor
temperature. Summer temperatures are mainly



OCHOBHOMY BHKOPHUCTOBYETHCS inib|
MPOCKTYBaHHS IMACHBHOIO TEIUIOBOTO KOHTPOJIIO
(COHsYHE 3aTiHGHHS, TEIUIOEMHICTh OymiBIii,

JIN3aiH, OpIEHTAllisl Ta BIAYMHEH- HS BIKOH TOIIIO)
JUTSE 3aTI00ITaHHS TIeperpiBy OyIiBIIi.
PexomennoBani Kputepii BHYTPIITHBOT
TeMIeparypu HajaaHi B A.2, mo 0a3yroTbesi Ha
MOTOYHOMY CEpeJHbOMY 3HAY€HH1 3O0BHIIIHBOT
TEMIIEPATYPH.

Jns OyauHKIB Ta TPUMINICHB, JIe 32 MPOEKTOM
OyiBJII TPUPOIHOI BEHTHIIALII € HEAOCTaTHHO
JUISL  TATPUMaHHS TeMIlepaTypy  BiAMOBIIHBOL
Kareropii, = MPOEKTHAa  JOKyYMEHTAIlid  Mae€
BKa3yBaTU Ha Te, SK YacTO BHYTPIIIHI YMOBH
3HAXOMATHCS 1032 BHU3HAYCHHM Jialla30HOM
BiJIMIOBIIHO 10 OJTHOTO 3 METOIB Yy A0AaTKy F.
6.2.3 Jlokanvnuit mennosuit ouckompopm
Kpurepii TOKaJIBHOTO TEMJIOBOTO AUCKOMQOPTY,
TaKi K MPOTSITH, HEPIBHOMIPHICTh
TEMIIEPATYPHOTO TIOJISI, BEPTHKAIbHA PI3HUILA
TeMIIepaTypyd TIOBITPSA Ta TIOBEPXHI MiAJIOTH
TaKoXX MAaloTh OpaTthcs JO yBarm T dac
MpOeKTyBaHHS Oy/iBeNb Ta CHCTEM OIaJeHHS,
BEHTHJIALIII Ta KOH- qullionyBaHHs. L{i kputepii He
BKJIIOUEH1 B 1€l CTaHIapT, ajie iX MO>KHA 3HAWUTH
B EN ISO 7730 4yn HamioHaTbHAX HOpMaX.

6.3 SkicTh BHYTPIIIHHOTO MOBITPSI Ta HOPMH
BEHTHJIALIT

6.3.1 Hexycumanoei o6yoieni

Jlns  TpoeKkTyBaHHS CHUCTEMH BEHTHIIALII Ta
pO3paxyHKy HaBaHTOKEHb Ha OMAJCHHSI Ta
OXOJIO/PKEHHSI B MIPOEKTHIN JOKyMEHTallii MaloTh
OyTu 3a3Ha4Y€HI HOPMHU BEHTHJIAILI, 3aCHOBaHI Ha
HAI[IOHAJTFHUX BUMOTaX Y Ha OJIHOMY 3 METO/IIB
pOro crangapry (aus. B.1).

MosknuBe MPOEKTYBaHsl PI3HUX KaTeropid sKOCTI
MOBITPsA, MmO Oyne MaTH BIUIMB Ha HEOOXITHI
HOpMHU BeHTWALil. Pi3H1 Kareropii sKocTI
MOBITPS MOXYTh OyTH BHpaXEHI pPI3HUMHU
nuIsIXamMu (KOMOIHAITiST BEHTHIISIIIT JIsl JTFOJIeH Ta
KOMITOHEHTIB Oy/IiBiIi, BEHTHJIAIIS Ha M? IIOII,
BEHTWIAIIST Ha o0co0y 4YH BIAMOBIAHO 10
HeoOximHoro piBHA COp), AK 1€ MOKa3aHO B
nomatky B. IlpoekTHa pJoKyMmeHTariss Mae
BKa3yBaTH, IKHI METO/ OYB BUKOPUCTAHHIA.

Hopmu BenTwisimii ams 3a0e3medeHHs] TMEeBHOL
SKOCTI TIOBITPsI HE3aJeXKHI Bil ce30Hy. Bouu
3ajexaThb Bl PIBHA 3aiHATOCTI OYZIBIi, BHUAY
nisbHOCTI  (KYpiHHSA,  TPUTOTYBaHHSA  1XKi,
npuOupaHHs, MpaHHS), NPOLECIB (HAMPHUKIAL,
KIMHATH JUIs KOIIOBaHHS B odicax, 1abopaTopii B

used to design for the provision of passive
thermal controls (e.g. solar shading, thermal
capacity of building, design, orientation and
opening of windows, etc) to avoid over
heating of the building.

Recommended criteria for the indoor
temperature are given in A.2 based on a
running mean outside temperature.

For buildings and spaces were the building
design and natural ventilation is not adequate
to meet the required temperature categories
the design documents shall state, using one of
the methods in Annex F, how often the
conditions are outside the required range.

6.2.3 Local thermal discomfort

Criteria for local thermal discomfort such as
draught, radiant temperature asymmetry,
vertical air temperature differences and floor
surface temperatures shall also be taken into
account for the design of building and HVAC
systems. These criteria are not included in this
standard; but can be found in EN ISO 7730 or
national codes.

6.3 Indoor air quality and ventilation rates

6.3.1 Non-residential buildings

For design of ventilation systems and
calculation of heating and cooling loads the
required ventilation rate shall be specified in
the design documents based on national
requirements or using one of the
recommended methods in this standard (see
B.1).

It is possible to design for different categories
of indoor air quality, which will influence the
required ventilation rates. The different
categories of air quality can be expressed in
different ways (combination of ventilation for
people and building components, ventilation
per m® floor area, ventilation per person or
according to required CO; level) as shown in
Annex B. The design documents shall
document, which method has been used.

The ventilation rates for air quality are
independent of season. They depend on
occupancy, activities indoors (i.e. smoking,
cooking, cleaning, washing...), processes (like
copiers in offices, chemicals in school
buildings, etc.) and emissions from building



IIKOJIaX) Ta  BHIUICHb  Bil  OymiBEIbHHX
MaTepiaiiB Ta MeOJIiB.

VY mporieci IpoeKTyBaHHS Ta €KCIUTyarTailii MalTh
OyTH BHU3HAYCHI OCHOBHI JpKeperna 3a0pyaHeHHS
MOBITPS Ta YCYHYTI IOBHICTIO UM 3MEHIIICHI yciMa
MOJJIMBUMH 3aX0JlaMH. BUmajieHHs 3aIMIIKOBHX
BUKH/IIB TOKJIAAA€ThCA HA JIOKAIbHI BHUITYCKH Ta

BEHTWIALIIO.

6.3.2 ZKumanoei oyounku

SkicTh BHYTPINIHBOTO TOBITPS B KUTIOBUX
OyIMHKaX 3aJICKHUTh BiJl Oararbox mapameTpiB Ta
JOKEpeJl, TaKWX SK KUIBKICTh MEIIKAHIB (dac
3aHATOCT] MIPUMIIIEHHS), BUKUIW B TisUTBHOCTI
(KypiHHS, BOJIOTICTh, IHTCHCHBHE MPUTOTYBAHHS
Ki), BUKHAM Big  MeOJiB, IOKPIBEIbHUX
MaTepiagiB Ta YUCTIYMX 3aco0iB, X001 TOMIO.
Bosoricte BUKIIMKAae OCOOJIMBY 3aHEMOKOEHICTH
IIPH BEHTHJIAIIT KUTIOBUX MPHUMIIICHb, OCKLIBKU
CIpUYUHSE HAWOLIbIINK BIJIMB Ha 370pOB’A Ta
camy OymiBiro (KOHJIEHcAT, IUIicHsBa). Ha neski 3
[UX JKEpeN MPOEKTYBATbHUK HE MOKE BIUIMHYTH
YU [IPOKOHTPOIIOBATH IX.

HeoOximHi HOpMH BEHTWISALII MarTh OyTH
3a3HAYCHI SK TMOBITPOOOMIH 3a TOAWHY IS
KOXKHOT KIMHATH Ta/a00 BEIWYWHA MPHUILITMBHOTO
TIOBITPS 30BHI Ta/ab0 HEOOXiJHI HOPMH BUTSHKKH
(BaHHHM, TyaJleTH, KyXHi), a00 3a3HaueHa 3arajibHa
HOpMa TOBITPOOOMIHY. BilbIIICTh HAIIOHATEHUX
CTaHJapTiB Ta HOPM HAAA€ TOYHI TOKAa3HUKHU
MOTOKIB TIOBITPS JUIsl KOXKHOT KIMHATH, 1110 MalOTh
BUKOHYBaTHcs. HeoOxigHI  HOpMH  MarOTh
3aCTOCOBYBATHUCS JUIS MPOCKTYBAHHS MEXaHIIHO,
MPUPOJIHOT Ta BUTSHKHOT BEHTHJIAIII.

Honmatok B.2 cranpmapty Hajnae 3HAYeHHS 3a
3aMOBYYBAHHSM, SKIIO BIJACYTHI HaIllOHANbHI
HOPMH.

3HaueHHS HOPM BEHTWISIII 32 3aMOBUYBAHHSAM Y
nonatky  B.2  3acHoBaHi Ha  cepeIHbOMY
BUKOPHUCTAaHHI MicIs TiepeOyBaHHs. Y TpoIeci
TISJTBHOCTI  MEIIKAHIII  MOXYTh TMOTpeOyBaTh
Olnbllle BEHTHIIALT, a JIesKi MOKYTh BIOpAaTHCA 3
HIDKYUMU  HOpMaMu BeHTwWsinii. HarionanbsHi
HOpPMH, AK 1  MDKHapogHI  CTaHJapTH,
JOTIOMAararoTh ~ NPOEKTYBAIBHUKY  BH3HAYHUTH
MPUITYIIEHHS Ha OCHOBI XHUTIOBUX YMOB IIOJIO
JOCATHEHHS! HEOOX1/THOTO MOTOKY MOBITPS.

6.3.3 @inempayia ma ounwienna nogimpsn

Xoua QinpTparisi, K MpaBUIIO, po3paxoBaHa Ha
HIATPUMKY poOOTH YCTaTKyBaHHS, BOHA TaKOX
MO>Ke OyTH BUKOPHCTaHa ISl OJIMIIEHHS IKOCT1
MOBITPS B MPUMIIIEHHAX HUISIXOM:

[JOYMINEHHS 30BHIMIHBOTO TIOBITPS B JyXKe

materials as well as furniture.

In the design and operation the main sources
of pollutants should be identified and
eliminated or decreased by any feasible
means. The remaining pollution is then dealt
by local exhausts, and ventilation.

6.3.2 Residential buildings

Indoor air quality in residential buildings
depends of many parameters and sources like
number of persons (time of occupation),
emissions from activities (smoking, humidity,
intensive cooking), emissions from furnishing,
flooring materials and cleaning products,
hobbies etc. Humidity is of particular concern
in residential ventilation as most of adverse
health effects and building disorder
(condensation, moulds,) is related to humidity.
Several of these sources cannot be influenced
or controlled by the designer.

Required design ventilation rates shall be
specified as an air change per hour for each
room, and/or outside air supply and/or
required exhaust rates (bathroom, toilets, and
kitchens) or given as an overall required air-
change rate. Most national regulations and
codes give precise indications on detailed
airflows per room and shall be followed. The
required rates shall be used for designing
mechanical-, natural- and exhaust ventilation
systems.

This standard gives, in B.2, default values to
use in case no national regulation is available.

The default ventilation rates in B.2 are based
on average use of a residence. In operation
some residences may need more ventilation
and some may manage with lower ventilation
rates. National regulations as well as
international standards help the designer to
determine assumptions made on standard
residential sources and the correct airflow to
achieve.

6.3.3 Filtration and air cleaning

Although filtration is usually dimensioned for
maintaining equipment performance, it can
also be used to improve indoor air quality
with:

[Treatment of outdoor air in very polluted



3a0pyaHEeHi# 30Hi,

[JoOMeIeHHsT TPOHUKHEHHS ITHJTY 3 BYJIUIII;
[JBUAJICHHS 3allaxiB 1 Ta30BUX JIOMIIIOK (Ta30Ba
¢daza ounIEHHS TOBITPS) 3 MOBITPSI TPUMIIIICHHS.
BkaziBku 3 oumineHHS MOBITPsS Ta (iabTparii
gaseneHi B EN 13779 ta ISO/DIS 16814.

6.4 BosoricTb

3a3BUYaii, 3BOJIOKEHHSI BHYTPIITHHOTO MOBITPS HE
noTpiOHe. Bojoricte Mae HEBENWKHH BIUIMB Ha
TEIUIOBI BIAYYTTS Ta CHPUUHATTS SIKOCTI TOBITPS

B KIMHATI TIpH CHUASYIA aKTUBHOCTI, WIPOTE,
JIOBTOTpUBAJIE HaJMipHE 3BOJIOKEHHS
BHYTPIIIHBOTO  TOBITPS  MOXE  CHPUYHHHUTH

MOIIMPEHHS OaKTepii, a Jy»e HU3bKa BOJIOTICTh
(<15-20 %) - cyxicTh Ta HOApPA3HEHHS OYCH Ta
TUXaTbHUX NUIAXiB. Bumorm 1m0 Boorocri
BIUIMBAIOTh Ha PO3POOKY CHUCTEM OCYIICHHS
(HaBaHTaXCHHS Ha OXOJIOJIPKEHHS ) Ta
3BOJIOKYIOUMX CHCTEM 1 OyayTh BIUIMBaTH Ha
CrokuBaHHsA  cHeprii.  Kputepih  3alexuTh
YacTKOBO BiJl BUMOT JI0 TEIJIOBOro kKoMdopTy Ta
SIKOCTI BHYTPIITHBOTO TIOBITPs, 1 YacCTKOBO, BiJ
¢bi3u4HMX BUMOT OymiBii (KOHJCHCAIlis, IUTICHSIBA
tomo). Jua cremiamizoBanux OymiBenb (My3ei,
icTropuuHi Oy/iBIIi, IIEPKBHU) MalOTh OYTH B3STI J10
yBarm JOJATKOBI BHMOTH JIO  BOJIOT'OCTI.
3BOJIOKEHHS YU OCYUICHHS MOBITPSI MPUMILLIEHHS,
SK TpaBUJIO, HE MOTPEOYEThCs, ane HeoOX1THO
YHHUKATH HaIMIPHOTO 3BOJIOKEHHS Y OCYIIICHHS.
PexomenmoBaHi po3paxyHKOBI JaHl BOJIOTOCTI
MOBITPA y 3aiiMaHOMY TIPOCTOPi ISl BUSHAYEHHS
0o0CATIB  CHCTEM 3BOJIOKEHHSI Ta OCYLICHHS
HaBezneHi B B.3.

6.5 OcBiTeHHs

6.5.1 Hesrcumnoei o0yoieni

Jlns 3abe3nedeHHs MOXIMBOCTI €(EeKTHBHO Ta
TOYHO BUKOHYBATH Bi3yallbHy pPOOOTY MOBHHHO
OyTu anekBaTHE OCBITJIIEHHS (0e3 MOOIYHHUX
edeKkTiB  BIGOMMCKYBAaHHS Ta  3acIHiIUICHHS).
HeoOximauii piBeHb OCBITIICHHS BU3HAYCHHH Ta
neramsoBanuii B EN 12464-1 Tta gua ageskux
mimer - B Tabmumi D.1. Jlns ToukoBoro
OCBITJIEHHSI MOXe BUKopucToByBaTHcs EN 12193.
IIpumitka 1. OCBiT/IEHHS B )XUTJIOBUX OYyIMHKAX
Ta aBapiiiHe OCBITIIEHHS 3HAXOJUTHCSA 1032
paMKaMu IIbOTO JOKYMEHTA.

area

C1Limiting the entry of pollens from outdoors
[JRemoval of odours and gaseous
contaminants (gas phase air cleaning). Design
guidelines on air cleaning and filtration are
given in EN 13779 and ISO/DIS 16814.

6.4 Humidity

The humidification of indoor air is usually not
needed. Humidity has only a small effect on
thermal sensation and perceived air quality in
the rooms of sedentary occupancy, however,
long term high humidity indoors will cause
microbial growth, and very low humidity,
(<15-20 %) causes dryness and irritation of
eyes and air ways. Requirements for humidity
influence the design of dehumidifying
(cooling load) and humidifying systems and
will influence energy consumption. The
criteria depend partly on the requirements for
thermal comfort and indoor air quality and
partly on the physical requirements of the
building (condensation, mould etc.) For
special  buildings  (museums, historical
buildings, churches) additional humidity
requirements shall be taken into account.
Humidification or dehumidification of room
air is usually not required but if used excess
humidification and dehumidification avoided.

Recommended design values of indoor
humidity  for  occupied  spaces  for
dimensioning of  dehumidification and

humidification systems are given in B.3

6.5 Lighting

6.5.1 Non residential buildings

To enable people to perform visual tasks
efficiently and accurately, adequate light
(without side effects like glare and blinding)
shall be provided. The required task
illuminance is defined and detailed in EN
12464-1 and for some tasks is presented in
Table D.1. For sports lighting EN 12193 can
be used.

NOTE 1: Light in residential buildings and
emergency lighting is beyond the scope of this
document.

HALIIOHAJIBHE ITOSICHEHHS 4
EN 12193 B YkpaiHi HeUnHHU

[IpoexTyBaHHsI pIBHIB OCBITJIEHHA MOXe OyTu

The design illuminance levels can be secured



3a0e3rieueHe 3aco0aMu JIIEHHOTO CBITIIA,
MITY4HOTO  CcBiTma  abo  iXx  komOiHarii.
BukopucTaHHs JEHHOTO CBiTJa 3 TOYKH 30pYy
3710pOB’s, KOM(OPTY Ta eHepro30epeKeHHs Y
OUIbIIOCTI BUMNAAKIB OUIII  Oa)kaHe  HIK
BUKOPHUCTAHHS IITYYHOT'O CBiTJa. 3BUYAWHO, IIC
3aJIOKUTh BiJg 0OaraThoX (aKTOpiB, TaKUX SK
TOJIMHU 3alHSATOCTI MPUMIIICHHS, aBTOHOMHICTh
(yacTMHa 3alHATOCTI, KOJIM JEHHOTO CBITJIa
JOCTaTHBO), MICIIe¢  pPO3TallyBaHHS  OyiBIi
(reorpadivyHa mmMpoTa), KUIbKICTh CBITIMX TOIUH
BJIITKY Ta B3UMKY TOIIIO.

[[{o6 Oyt meBHMMH, IO TMPUHAKMHI PO3yMHA
KUTBKICTh Yacy 3alHSITOCTI IPUMIIIEHHS (JIEHHOTO
CBITJIA) MOXKE OoyTn BHKOPHCTAHA,
PCKOMEHIIYETbCS ~ BUCYHYTH  BHMOTH  IIOJIO
NOTPAIISTHHS JICHHOTO CBITJIa B TIPUMIIICHHS, 10
npU3HAYCHE JJIs1 3aHATOCTI JItoauHOor0. EN 15193
Hajae iH(GOpMAaLi0 IIOAO0 MEPiOJiB 3aMHITOCTI,
HAsgBHOCTI Ta OLIHKMA JIeHHOro cBiTia. Komau
CIpaBa JOXOIUTHh 10 OCBITJICHOCTI, PO3MOALI 3a
KaTeropisiMU 37a€ThCS MCHII NPUHHITHUM HIK,
HANIPUKJIAT, I TEMIEpaTypyd Ta MOCTAYaHHS
CBIXKOT'O TIOBITPSL.

IpumiTtka 2. 3aHaATO MaJeHBKI BIKHAa MOXYTh
Oyt mpoOeMor0 (HEJOCTaTHhO JICHHOTO CBITIIA,
mopyIIeHHsT KOoM(pOPTHOCTI Tomio). HesaxuieHi
Ta JyX€ BENWKI BIKHA TaK0X MOXYTb OYyTH

npoOJIeMOI0, OCKIJIBKM  MOXYTh  BHKJIUKATH
neperpiB NpUMIIIEHHS.

6.6 ym

[Ipn npoexTyBaHHI BEHTWIALII B MIPOEKTHIN

JOKYMEHTAIlli MaloTh OyTH BH3HAYEHI JOMYCTHUMI
PiBHI 3BYKY Y BIANOBIAHOCTI 3 HalllOHAJIbHUMU
BUMOramMu. SIkmjo 1me He Tak, TO B pasi
HEOOXIZIHOCTI ~ MOXYTb  OyTH  BHKOpPHUCTaHI1
PEKOMEH/IOBaH1 3HAYEHHS HaBeleHI B LbOMY
crangapti (momarok E).

Hlym Biag cucTeM ONaJIeHHS, BEHTHJIALI] Ta KOH-
IUITIOHYBaHHS MOXKE 3aBa)KaTH MEIIKAHISIM Ta

MEePEIIKOKATH nepeadavyyBaHOMY
BUKOPUCTaHHIO MpuMmimieHb OyxaiBm. Hlym vy
NPUMIIIEHHI MOXKe OyTH OIlilHeHHMH 3a A-
3BAXCHUM C€KBIBAJICHTHHM pPIBHEM 3BYKOBOTO
THUCKY.

Tabmumst E.1 0a3yerbcsi TUIBKH Ha IIymi BiJ
cepBicHOro  oOJaJHaHHA  3a  BIJICYTHOCTI

30BHINIHKOTO MIyMy. YacTo iCHYIOTh HalllOHATBHI
BHMOTH IIOJI0 IIYMY Bijl CEpBICHOTO 0OJIagHaAHHS
BCEpEAMHI YW 30BHI B 3aJI€KHOCTI BIJl TOTO,
BiAYMHEH] BIKHA, YU Hi.

[{i xpuTepii 3aCTOCOBYIOTH SIK ISl TIIYMY JKepes

by means of daylight, artificial light or a
combination of both. For reasons of health,
comfort and energy in most cases the use of
daylight (maybe with some additional
lighting) is preferred over the use of artificial
light. Of course this depends on many factors
like standard occupancy hours, autonomy
(portion of occupancy time during which there
is enough daylight), location of the building
(latitude), amount of daylight hours during
summer and winter, etcetera.

To make sure that at least a reasonable amount
of occupancy time (daylight) can be used, it is
recommended to set demands on the daylight
penetration in the spaces meant for human
occupancy. EN 15193 provides details of
occupancy periods and daylight availability
and estimations. When it comes to illuminance
a distinction in categories seems less
appropriate than e.g. for temperature and fresh

air supply

NOTE 2: Windows which are too small may
be a problem (not enough daylight, impaired
well being etc). Windows that are unprotected
and are too big can also be a problem too in
terms of overheating.

6.6 Noise
For design of ventilation the required sound
levels shall be specified in the design

documents based on national requirements. If
this is not the case the recommended values
listed in this standard (see Annex E) may be
applied if appropriate.

The noise from the HVAC systems of the
building may disturb the occupants and
prevent the intended use of the space or
building. The noise in a space can be
evaluated using A-weighted equivalent sound
pressure level.

Table E.1 is only based on noise from service
equipment and not outside noise. Often
national requirements exist for noise from
service equipment inside or outside assuming
windows are closed.

These criteria apply to the sources from the



BCepenuHi OymiBmi, Tak 1 [ IIymy, IO
HAIXOIUTH 330BHI. Kpurepiii Mac
3aCTOCOBYBATUCS JiI OOMEKEHHS PIBHS 3BYKY
BiJI MEXaHIYHOTO OOJaJHAHHS Ta BCTAHOBJICHHS
BUMOT JI0 3BYKOI30JISIIII1 B 30BHIITHBOTO LIyMY
Ta BiJ MIPUJICTIINX KIMHAT.

Benuuman kputepiiB y Ieskux KpaiHaX MOXYTh
OyTu MepeBUIICH] Y BUMAJAKY, SKIIO0 MEIIKaHeIlb
MOK€ KOHTPOJIOBATH pPOOOTY OOJaJHAHHS YU
cTaH BiKOH. Hampukman, piBeHb 3BYKY, IO
TeHEPYEThCS KIMHATHUM KOHAMIIIOHEPOM, MOXKE
OyTH BHILKM, SKIIO HOTO POOOTY KOHTPOJIOE
MEIIKaHelb, ajle HaBiTh y I[bOMY BHIIAJKy
MiJBUIICHHS PIBHS 3BYKY BHUIIE 3Hau€Hb J0JaTKa
E mae O6yru mix 5 ta 10 JI6(A). HamionanpHi
BUMOTHY MOXKYTb BIAPI3HITHUCA.

Bentunsmis He TIOBHHHA  3a0e3MedyBaTHCS
BI/IYNHEHHSM BIKOH y paiOHaX 3 BUCOKUM PiBHEM
IIyMy, Ji¢ HEMOXKJIMBO JOCATTH HEOOXIHOTO PiBHS
i dYac MpOBITPIOBaHHSA, abo0 SKIO0 OymiBis
po3TamioBaHa B 30HI 3 BHCOKHM piBHEM
30BHIIIHBOTO IIIYMYy IOPIBHAHO 3 piBHEM, IO
OakaB JOCATTH TPOCKTYBAJIHHUK BCEPEIUHI
npuMinieHHs. HamioHanpHI CTaHIApPTH  4acTo
BCTAHOBJIIOIOTh BHMOTH JIO YMOB BEHTHJIAIIT
(BKJIFOUAOYM  TPOBITPIOBAHHSA) 1 MAawTh
BUKOHYBATHCS.

7 MTAPAMETPU BHYTPIHIHBOI'O
CEPEJJOBHUIIA JJIS1 EHEPTETUYHUX
PO3PAXYHKIB

7.1 3aranbHi nani

CrangapTu3oBaHi BXIJHI JaHl A €HEPreTHYHUX
PO3paxyHKiB HEOOX1/IHI [Tl THX POXPAXYHKIB, 1110
BU3HAYeH1 B po3aiii 3 ta nogatky no EPBD. [lns
BUKOHAHHS piyHMX eHepropospaxyskis (EN 1SO

13790) MaroTh Oyt BHU3HauEHI Ta
33JJOKYMEHTOBaHi KpuTepii BHYTPILIHBOT'O
CepeoBHUIIIa.

7.2 TenJioBe cepeaoBuUIle

7.2.1 3acanvni oani

OCKITbKH €HepreTUYHi PO3paxyHKH MOXKYTh OyTH
MpEACTaBICHI Ha  CE30HHINA, MICAYHIA uH
MOTOWHHIA OCHOBI (IMHAMIYHE MOJETIOBAHHS),
TO  BHYTDPIOIHE  CEPENOBHUINE  BH3HAYAETHCS
aHayoriuxo. JIyis omaneHHsl Ta OXOJOKEHHS Mae
OyTM  BHU3HAUEHUM  KpPUTEPIH  BHYTPILIHHOT
TEMIEPATYPH.

7.2.2 Ce3onni po3paxynku

Jlns  Cce30HHMX Ta  MICIYHHUX  PO3PAXyHKIB
€HEepProCroXUBaHHS npu oraneHH1 Ta
OXOJIO/PKEHHI MaroTh OyTH BHMKOpPUCTaHI Ti XK
3HAUCHHS BHYTPIITHBOT TEeMIEepaTypu

buil- dmg as well as the noise level from
outdoor service equipment. The criteria should
be used to limit the sound pressure level from
the mechanical equipment and to set sound
insulation requirements for the noise from
outdoors and adjacent rooms.

The values can in some countries be exceeded
in the case when the occupant can control the
operation of the equipment or the windows.
For example a room air conditioner may
generate a higher sound pressure level if its
operation is controlled by the occupant, but
even in this case the rise of the sound pressure
level over the values in Annex E should be
limited to between 5 and 10 dB (A). National
requirements may differ.

Ventilation should not rely on opening of
windows in the areas with high outdoor noise
where it is not possible to reach the target
level when airing or if the building is located
in an area with a high outdoor noise level
compared to the level the designer wishes to
achieve in the indoor zone. National
regulations often set requirements for
ventilation conditions (including airing) and
shall be followed.

7 Indoor environment parameters for
energy calculation

7.1 General

Standardised input values for the energy
calculations are needed for calculations
specified in article 3 and in the annex of
EPBD. To perform a yearly energy calculation

(EN ISO 13790) criteria for the indoor
environment shall be specified and
documented.

7.2 Thermal environment

7.2.1 General

As the energy calculations may be performed
on seasonal, monthly of hourly basis (dynamic
simulation) the indoor environment is
specified accordingly. Indoor temperature
criteria for heating and for cooling shall be
specified.

7.2.2 Seasonal calculations

For seasonal and monthly calculations of
energy consumption for heating and cooling
respectively the same values of indoor
temperature as for design (sizing) the heating



NPUMIIIEHHS, $SK TpPU MPOEKTYBaHHI CHUCTEM
OTIAJICHHS Ta OXOJIO/DKEHHS (6.2) BIAMOBIIHO ISt
KOKHOI KaTeropii BHYTPINIHBOTO CEPEIOBHIIA.
[Mpunymienns crocoBro oaary (EN ISO 9920) ta
pieas aktuBHocTi (EN ISO 8996) maroth Oyt

nepepaxoBaHi.

7.2.3 Ilozoounni pospaxyuku (Ounamiune
MO0e06aHH)

[Tpu JTUHAMIYHOMY MO/ICTIIOBAaHHI
€HEProCIOoXKUBaHHS PO3PaxOBYETHCS Ha
MOTOIMHHIA OCHOBI. PexoMeHIOBaHI 3HAYCHHS
JIiama3oHy — BHYTPIIIHBOI — TeMIOepaTypu  JAjs

ONAJICHHS Ta OXOJIO/PKCHHS MpeJcTaBieHi B A.3.
CepenHe 3HauUEHHS TEMIEPATypHOrO Jiana3oHy
Ma€e BHKOPUCTOBYBATHUCS SK IIUTLOBE 3HAUCHHS,
OpoTe  TeMIeparypa  HPHUMIIIEHHS  MOXe
KOJIMBAaTHCS B  Jiama3oHi  BIAMOBITHO  JIO
XapakTepy eHepro30epeKeHHs UM aJrOpUTMY
KOHTPOJTIO. SIKIIO TIOTYXKHICTh  OXOJIOJKEHHS
oOMexxeHa  (3MIIAHUM  PEXUM  OYIiBII),
HAJUTMIIIOK TeMIlepaTypu Mae OyTH OLIHCHUH
OJIHUM 3 METOAIB po3niry 8. MoxyTe OyTu
HaJaHi MIPKyBaHHS IIOJO IiABUIICHHS PIBHS
BHYTPIIIHKOI ~ TEMIIEpaTypu BHILE 3HAUYCHb,
PEKOMEHIOBaHUX B A.3.

[Mpunymenns crocopuo oasary (EN ISO 9920) ta
pieas aktuBHOocTi (EN ISO 8996) marote Oyt
nepepaxoBaHi.
7.3 SkicTh
BEHTHJISILiSA
7.3.1 Hesrcumanoei 0yoieni

[IpotaromM roguH MiIBHOCTI HOPMHU BEHTUJISALIT
JUTSL €HePTOpO3paxyHKiB MalOTh OyTH Ti cami, 110
B pO3aUIl 6 JUIs PO3paxyHKY HaBaHTaKE€Hb Ta
BU3HAUEHHS TOTY>KHOCTI CHUCTEMH BEHTHIIAILLI.
[Ilo6 rapaHTyBaTH BUCOKY SIKICTb BHYTPIIIHBOTO
MOBITPS HAa TOYATKy TMepioay  AiSUIbHOCTI,
BEHTWISIIIST Mae CTapTyBaTH Tepe]] IepiojioM
3afHATOCTI UM MiHIMaJIbHa HOpPMa BEHTHIIALIT Mae
3a0e3MeuyBaTUCS MPOTITOM TOIMH HE3aHHSATOCTI.
Slkmo HamioHaJdbHI HOPMH  BIACYTHI, MaroTh
BHUKOPHCTOBYBATHCS pekoMeHaauii y B.4.

Y cucremax 3i 3MIHHUM KOHTPOJEM MOTOKY
NOBITPA Ta NOTPeOOI0 Yy  KOHTPOJbOBaHIN
BEHTHJIALIT HOpMa BEHTHJIALIT MOXKE BapitoBaTUCS
Bl MAaKCUMyMy I@IpH TOBHIA 3alHATOCTI 110
MiHIMyMy 3a 11 BIJCyTHOCTI. Y BHIaJKy
KOHTPOJIIO BEHTHJIAMIT 3a KoHIeHTpamiero CO; ii
3HAUEHHS HE Ma€ TMEepPEBUIIYBATH MPOCKTHHUX
napameTpiB. PekoMeH10BaH1 3HaUYECHHS HAUTUIIKY
KOHIICHTpaIlii CO, (BuIIIE KOHIICHTpAITii
30BHIIIHBOTO TOBITPs) MEpepaxoBaHi B TaOIUII

BHYTPIlIHHOTO NOBIiTPs  Ta

and cooling systems shall be used (6.2) for
each category of indoor environment.
Assumptions regarding clothing level (EN ISO
9920) and activity level (EN ISO 8996) shall
be listed.

7.2.3  Hourly
simulation)

In dynamic  simulation the energy
consumption is calculated on an hourly basis.
Recommended values for the acceptable range
of the indoor temperature for heating and
cooling are presented in A.3. The midpoint of
the temperature range should be used as a
target value but the indoor temperature may
fluctuate within the range according to the
energy saving features or control algorithm. If
the cooling power is limited (mixed mode
buildings) the excess indoor temperatures shall
be estimated using one of the methods in
Clause 8. Consideration may be given to
allowing the indoor temperature to rise above
the recommended values in A.3.

Assumptions regarding clothing level (EN ISO
9920) and activity level (EN 1SO 8996) shall
be listed.

calculations  (dynamic

7.3 Indoor air quality and ventilation

7.3.1 Non-residential buildings

During the hours of operation the ventilation
rates for energy calculations shall be the same
as specified in Clause 6 for design load
calculations and dimensioning of the
ventilation system. To guarantee good indoor
air quality in the beginning of the occupancy
the ventilation shall start before the occupancy
or a minimum ventilation rate provided during
un-occupied hours. If no national regulations
exist the recommendations in B.4 should be
used.

In systems with variable air flow control and
demand controlled ventilation the ventilation
rate may vary between maximum for full
occupancy or demand and minimum for non
occupied space. In the case of CO,-controlled
ventilation the CO,-concentration should not
exceed the design values. Recommended
values for the excess of CO, concentration
above outdoors CO; concentration are listed in
Table B.4. The values of pollution generation



B.4. 3nauenns o0csriB reHeparlii 3a0pynHEHHS
npeacraBinerni B EN 13779 Ta Moxyre OyTtu
BHKOPHUCTaHI IIPH OIIIHIOBaHHI HEOOXIJIHOCTI B
KOHTPOJIbOBAaHIM BEHTHIIALII.

7.3.2 ZKumnoei 6younxu

7.3.2.1 Mexaniuna éenmunayis

Y xkuTIoBMX OyIMHKAaxX MiHIMaTbHA HOpMa
BEHTWISLII 3a3BUYall MOCTifiHA Ta 3a3HayeHa B
npoekti (po3min 6, B.2) mnporsarom romuH
3alHATOCTI.

KutnoBi OyaWMHKM MarmOTh OyTH BEHTHJIbOBaHI
OPOTATOM TOJMH HE3aMHATOCTI 3  HIKYOIO
HOPMOIO BEHTWJIAIII HDK B TOAWMHH 3aMHSTOCTI.
I{s wmiHiMalbHA HOpPMa BEHTWIALNI Mae OyTH
BHU3HAUCHa, 0a3ylounch HAa  HABAHTAXKCHHI
BUKHJAMU B TMPUMIIICHHS. SIKIIO BiJCYyTHI
HAI[IOHAJTbHI HOPMU, PEKOMEHIYIOTHCS 3HAYCHHS
3 B.4.

Y cucremax 3i 3MIHHAM KOHTPOJIEM IOTOKY
MOBITPSA PETYNIOBaHHS MOKE 3IMCHIOBATHCS 3a
OyJib-IKUM KPUTEPIEM - MOTPeOO0I0, TaliMEpPOM Yu
JETEKTOPOM MPHUCYTHOCTI, a HOpPMa BEHTUJIALIT
MOXKE€ 3MIHIOBAaTHCS MDK MAaKCHUMyMOM Ta
MIHIMyMOM B 3aJIGKHOCTI BiJl 3alHITOCTI Ta
HABAaHTA)XCHHS  3a0pyIHCHHSMH,  HAIMPHUKIA],
TaKUMH, SIK TeHepallis BOJIOTH. SIKIIo 3acTocoBaHa
CUCTEMa KOHTPOJIIO TOTpeOdM UM  cHucTeMa
KOHTPOJIIO TPHUCYTHOCTI, BOHa Ma€ JOCATaTH
oOpanux kpurtepieB. [IpaBuna Ta kpurtepii s
BU3HAUEHHS  E€KBIBAJIEHTHOCTI MAalTh  OYyTH
OPUMHATI BIANOBIIHO O HalllOHAJIbHUX HOPM Ta
Ha HalllOHAJIbHOMY PiBHI.

OcCK1JIbKM 3MIHHI CUCTEMHU MOXYTh MaTH 3MIHHUI
MOTIK TOBITPA B 4aci, MpaBWJIa €KBiBaJEHTHOCTI
(EKBIBAJICHTHICTh TTOCTITHOMY MTOTOKY MOBITPSI) 3a
OyIb-SIKUM KPHUTEPIEM SKOCTI BHYTPIIIHBOTO
HOBITPS MOXKYTh OyTH OOpaHi Ha HaI[lOHAJbHOMY
piBHI.

7.3.2.2 IlIpupoona eenmunayin

Hopmu BenTwisimii B OyaiBIsSX 3 MNPHUPOAHOIO
BEHTWISIIIEI0  PO3PaxoOBaHi  BIAMOBIAHO  JIO
po3MimeHHss OymiBii, MICIE3HAXOMKEHHS Ta
OpPUPOJHUX YMOB BignoBimHo g0 EN 15242,
MiHiManbHI  HOPMH  BEHTWIAIIT  BU3HAUYEHI
npoeKkToM (po3nin 6), BUKOPHCTOBYIOTHCS IS
SHEPreTHYHUX PO3PAXYHKIB MPOTATOM TOJIUH
3aHATOCTI. SIK 1 1HIII 3MiHHI CHUCTEMU, IPUPOIHA
BEHTHJISAIIIA, 11(V) BHKOPHUCTOBYE edexT
HAKOMUYEHHS, MOXE MaTd pi3HI MOBITPsSHI
MOTOKH B 4aci, MpaBujia eKBIBAJIEHTHOCTI 3a Oy/Ib-
SKUM KPHUTEpIEM SKOCTI BHYTPIIIHBOTO TOBITPS
MOXXYTbh OyTH 00paHi Ha HAI[IOHAJILHOMY PiBHI.

presented in EN 13779 can be used in design
of the demand controlled ventilation.

7.3.2 Residential buildings

7.3.2.1 Mechanical ventilation

In residential buildings the minimum
ventilation rate is usually constant as specified
in the design (Clause 6, B.2) during occupied
hours.

Residential buildings should be ventilated
during unoccupied periods with a lower
ventilation rate than during the occupied
period. This minimum ventilation rate shall be
defined based on the pollution load of the
spaces. If no national regulation is available
the values in B.4 are recommended.

In systems with variable air flow controlled by
any criteria representing demand, timer or
occupancy detection, the ventilation rate may
vary between maximum and minimum
depending on the occupancy and pollution
load such as moisture generation. If Demand
Controlled systems or occupation and usage
detection are used, they shall achieve the
chosen criteria. Rules and criteria for this
relationship of equivalence have to be
assumed according to national regulations and
at national levels.

As variable systems may have variations in
flow over time, equivalence rules (equivalence
to a constant air flow) on any IAQ criteria may
be chosen at national level to make allowances
in this respect.

7.3.2.2 Natural ventilation

Ventilation rates in naturally ventilated
buildings are calculated based on building
layout, location and weather conditions
according to EN 15242. The minimum
ventilation rate is specified in the design
(Clause 6) is used for energy calculations
during occupied hours. As other variable
systems, natural ventilation using stack effect
may have variations in flow over time,
equivalence rules on any IAQ criteria may be
chosen at national level to make allowances in
this respect.



[Ipotssrom mepioxy He3alHATOCTI OymiBIAS Mae
3a0e3mevuyBaTuCs MIHIMyMOM BEHTHIIAIiL. SIKimo
HAI[IOHAJTbHI HOPMHU Ta CTaHAAPTH HE HAJAIOThH
PEKOMEHIOBaHHX 3HA4YCHb, MOXYTh
BUKOPHCTOBYBATHCS 3HAYCHHS y B.4.
HamioHasibHi HOPMH TaKOX MOXYTh JIO3BOJIATH
JOJIATKOBY BEHTHJIAIIIO TPOBITPIOBAHHAM IS

JOCSTHEHHS BHUMOT Yy TEIUIMA CE30H, SKIIO
BUKOHYIOTHCS aKyCTUYHI BUMOTH.

7.4 BoJaoricTh

[Toxa3nuk, MmO OyB BUKOPUCTAHUM IS
MPOCKTYBAaHHSA Ta BHU3HAYCHHS IOTY)KHOCTEH
obmamnanna  (6.2.3, B.3), Takox  Mae
BUKOPHUCTOBYBAaTHCSI 1  JJI1  CHEPreTHYHHX

po3paxyHkKiB. [ToBiTpsi B IpUMIIIICHHI HE IIOBUHHO
OCYIIYBaTUCS HIKYE BIAMITKH PO3PaXyHKOBOTO
3HAQYCHHS BOJIOTOCTI TOBITPSA 1 HE Mae OyTu
3BOJIO)KEHUM BHIIEC BIJAMITKH PEKOMEHIOBAHOT
abcomoTHOi BoJiorocTi. HesaiHsaTi OymiBiai He
NMOTPIOHO 3BOJIOKYBATH (32 JESIKUMH BUHSATKAMHU,
TakKUMH, SIK My3ei), ajge BOHH MOXYTh
moTpeOyBaTH  OCYIIEHHS  JUI  3aIloOiraHHS
JOBTOTPUBAJIOMY PYHHYBaHHIO.

7.5 OcBiTy1eHHS

7.5.1 Hestcumnoegi oyodieni

HeoOxigHuii piBeHb OCBITICHHS HE 3aJIC)KUTH BiJl
CE30Hy Ta i EHEepreTMYHUX pPO3PaxyHKiB
MOKYTh OyTH BUKOPHUCTaHI T1 cami KpUTepii, 110 i
JUTSL pPO3paxyHKy TOTYKHOCTI CUCTEM OCBITIIEHHS
(muBuck 6.5 Ta EN 15193). HeobOxinHuii piBeHb
OCBITJIEHHSI MOK€ OYTH JOCSTHYTHH MPUPOTHUM
OCBITJIGHHSIM, IITYYHUM OCBITJICHHSIM 4YH iX
KoMOiHamieo. Bubip mxepena ocBiTiIeHHs Oyze
MaTH BIUIMB Ha eHepronpoteOy Oyaismi. Baxmuso
TaKO)X  BH3HAUUTHU  SKICTb  OCBITJICHHA B
EHEePreTUYHUX PO3PaxXyHKax IIOJ0 BIJOJIUCKIB,
10 MOXYTh BIUIMBATH HA €IEMEHTH KOHTPOJIO Ta
BIKOHHI eKkpaHu. PexomMeHJOBaHI TOKa3HUKHU
OCBITIIEHHS jAeTanbHO omucadi B EN 12464-1.
Hesixi kputepii 3 EN 12464-1 mnpencraBiieHi B
tabaum D.1.

7.5.2 ZKumnoei 6younxu

EneprocrnoxxuBaHHsi Tpu OCBITJIEHHI Mae OyTH
po3paxoBaHe 3 BUKOPHCTAHHSM HAaIllOHAJIHHO
NPUNHATUX 3HA4eHb B KBT ° row/m® Ha piKk 4n
MO1I0HUX.

8 OIIHKA BHYTPIHNIHBOI'O
CEPEJOBHUIIIA TA JOBI'OCTPOKOBUX
INOKA3HUKIB

8.1 3araanni gani

OCKUIBKM ~ HaBaHTAXEHHS  KOXHOI  OymiBii
3MIHIOETBCS y TPOCTOPI Ta dYaci, 3ampoeKTOBaHi

During  unoccupied  periods  minimum
ventilation for the buildings should be
provided. If national regulations and codes are
not available recommended values in B.4 may
be used. National codes may allow
complementary ventilation by airing to
achieve this requirement in mild season if
acoustic requirements can be met.

7.4 Humidity

The criteria used for equipment design and
sizing (6.2.3, B.3) shall be used also in energy
calculations. Indoor air shall not be
dehumidified to a lower relative humidity than
the design value and not humidified into
higher relative humidity than the design values
besides an upper limit for the absolute
humidity is recommended. Unoccupied
buildings shall not be humidified (with some
exceptions such as museums) but may need to
be dehumidified to prevent long term moisture
damage.

7.5 Lighting

7.5.1 Non-residential buildings

The required lighting level is independent of
season and the same criteria as for
dimensioning of lighting systems shall be used
(see 6.5 and EN 15193) for energy
calculations. The required lighting level can be
obtained by natural lighting, artificial lighting
or a combination. The choice of light source
will have an impact on the building energy
demand. It is essential to evaluate also the
quality of lighting in the energy calculations in
respect of glare which may affect the use of
controls and window screens. Recommended
criteria for lighting are described in detail in
EN 12464-1. Some of the criteria from EN
12464-1 are presented in Table D.1.

7.5.2 Residential buildings

Energy consumption of lighting shall be
calculated by using accepted national values in
kWh per m? per year or similar.

8 Evaluation of the indoor environment and
long term indicators

8.1 General
As the loads of any building vary from place
to place and from time to time the designed



CUCTEMH MOXYTh HE€ 3aJOBOJBHATH MPOCKTHUX
HaMipiB B YyCIX MPUMIIMICHHSIX MPOTATOM YChOTO
yacy. Tomy BuHHKae 1oTpeba B  OIlIHII
JIOBIOCTPOKOBOT XapaKTEPUCTUKU OymiBii
BITHOCHO BHYTPIIIHBOTO cepepoBuina. L omiaka
€ 000B’SI3K0BOIO VTS B1J100paKeHHS
MIKpOKJIIMATy  (BHYTDIIIHE  CEPEIOBUINE) B
eHepreTuuyHomy ceptudikati (po3aim 6 Ta 7).
Ieit po3aia mpeacTaBlise MOKA3HUKH IS TaKol
OLIIHKU Ta ix BUKOPHUCTAHHS. OriHka
BHYTPIIITHHOTO CEPEIOBUINA OYIIBII BUKOHYETHCS
OILIIHKOIO CEPe/OBHINA THIIOBMX KIMHAT, IO
MPEJICTaBIISIFOTh Pi3Hi 30HU OyaiBii. OIiHKa MOXKe
6asyBartucs Ha (1) mpoekTi (8.2), (2) po3paxyHKax
(8.3), (3) BumiproBanHusx (8.4) uu (4) onuryBaHHI
(8.5)

8.2 IIpoekTHI NOKA3HUKHU

Orminka KaTeropii BHYTPIIIHBOTO CEpEAOBHINA
OymiBii 0a3yeTbCsi Ha KaTEropisix HACTYIMHUX
(axTOpiB BHYTPIIIHBOTO CEPEIOBHIIA:

(1) TemnoBMii TMOKA3HUK B3MMKY: BH3HAuYCHE
PO3paxyHKOBE 3HAYEHHS BHYTPIIIHBOT
TEMIIEPATYPU TPOTATOM ONATIOBAILHOTO TIEPiOAY
(6.2.1);

(2) Temn0oBHII MOKA3HMK BJITKY: BHU3HAUCHE
PO3paxyHKOBE 3HAYEHHS BHYTPIIIHBOT
TEMIIEpaTypyu MPOTATOM TEPIOTYy OXOJIOKEHHS
(6.2.1 Ta 6.2.2);

(3) sikicTh MOBITPA Ta KpUTEPiil BEHTUJIAILLII:
pPO3paxyHKOBE 3HAYCHHS BEHTWIALII B 6.3.1 ms

HEXUTJIOBUX OyldiBeNb Ta I KUTJIOBHUX
OyaMHKIB B 6.3.2;

(4) nmoKa3HHK  BOJIOTOCTi:  PO3paXxyHKOBE
3HAYEHHS BOJIOTOCTI B 6.4;

(5) mnoka3sHMK OCBIiTJIEHHSI: PO3paxyHKOBE
3Ha4YeHHS OCBITJIEHHS B 6.5;

(6) aKkycTHYHMII TOKa3HHUK: DPO3paXyHKOBE

3HAUEHHS IIyMYy B 6.6.

8.3 Po3paxoBaHi NoKa3zHMKHU
cepeIoBHIA

8.3.1 3acanvni noxasnuxu
MopnentoBanHs OyiBlli € HAWOLIBII €KOHOMHUM
3aco00M  aHamizy  XapakTepUCTUK  OyJiBIIi.
KowMmm’roTepHi mporpamu MaroTh OyTH BaJliIOBaHi
BianoBigHO 10 prEN 15265 ta prEN 15255. Pi3ni
MOKA3HUKH BHYTPIMIHBOTO CEPEIOBHINA MOXYTh
OyTH po3paxoBaHi ISl PI3SHOMAHITHUX IIUIEH.
Hwx4ve HaBemeHi 4OTUPH METOIW JJS TEIJIOBOI
OILIIHKH.

8.3.2 Ilpocmuii noka3nuk

Jlis OIIHKK XapaKTEepHUCTUK 11101 OyaiBIl MalOTh

BHYTPIILIHbOT' 0

system may not be able to fulfil the design
intent in all rooms during all hours. There is a
need to evaluate the long term performance of
building in respect of indoor environment.
This evaluation is necessary for the display of
the climatic factors (indoor environment) in
the energy performance certificate (article 6
and 7). This clause presents indicators for such
evaluation and their use. The evaluation of
indoor environment of a building is done by
evaluating the indoor environment of typical
rooms representing different zones in the
building. Evaluation can be based on (1)
design (8.2) (2) calculations, (8.3) (3)
measurements (8.4) or (4).questionnaires (8.5)

8.2 Design indicators

Evaluation of the category of indoor
environment of a building is based on the
categories of the following indoor
environmental factors:

(1) thermal criteria for winter: Specified
design values for indoor temperature during
heating (6.2.1)

(2) thermal criteria for summer: Specified
design values for indoor temperatures during
cooling (6.2.1 and 6.2.2)

(3) air quality and ventilation criteria:
design values for ventilation are in 6.3.1 for
non residential buildings, and for residential
buildings in 6.3.2

(4) humidity criteria: design values for
humidity are in 6.4

(5) lighting criteria: design values for
lighting are in 6.5
(6) acoustic criteria: design values for noise

are given in 6.6.
8.3 Calculated
environment
8.3.1 General
Building simulation is a cost effective way to
analyse the performance of buildings. The
computer programs used shall be validated
according to prEN 15265 and prEN 15255.
Various indicators of indoor environment can
be calculated for different purposes. In the
following four methods are presented for the
thermal evaluation.

8.3.2 Simple indicator

To evaluate the performance of the whole

indicators of indoor



OyTM 3MOJCIbOBaHI  THUIIOBI  KIMHAaTH  YH
NpUMIIIEHHS. BynmiBisi  BIAMOBiTae KpuUTEpism
MIEBHOT KaTeropii, KO KiMHATH MPEICTaBISIIOTh
95 % OyniBii 1 BIANOBIJAIOTH KPUTEPISIM 00paHOl
Kareropii.

8.3.3 Ilozo0unnuit Kpumepiii

XapakTepucTuku OyAiBeIb YM KIMHAT 3 Pi3HUMU
MEXaHIYHUMU YH eJIEKTPUYHUMU CHCTEMaMH
MOXXYTh OYTH OIIIHEHI pPO3paXyHKOM KUTBKOCTI
TOJMH 4YM BIJCOTKa 4acy, KOJMU KpuTepil
BUKOHYIOTBCSI YH HI.

L{s mpouenypa omnucaHa 3 IPUKIAIOM Y JOJATKY
F.

8.3.4 Kpumepiii zpadyco-200un

[[lomo TemiIoBOro cepenoBulla TPaayCo-TOJUHU
1o3a MEKaMU BEPXHBOTO YW HW)KHBOT'O 3HAYCHb
Jiara3oHy MOXYTh OyTH BHUKOPHUCTaHI SIK
MOKAa3HUK XapaKTEPUCTHKHU OYMiBIII B TEIUIMH YU
XOJIOJTHUYM CE30HH.

s mpomemypa omucana 3 MPHKIAIOM Y JOJIATKY
F.

8.3.5 3acanvnuit kpumepiii mennosozo
Komghopmy (3eaxcenuit PMV kpumepii)

s mpomemypa omnrcana 3 MPHKIAIOM Y JOJATKY
F.

8.4 BumipsiHi nokasHuKH

8.4.1 3acansni oani

Binxun Bin oOpaHuMX KpuUTEpiiB NOBHHEH OYyTH
no3BoiieHUM.  Jlesiki  HalllOHaNbHI  KpUTepil
BUPAXAIOTh JIOMYCTUMHUN BIIXWI Yy BHUIJISIL
OPUMHATHOT KINBKOCTI TOAMH T03a MeEXaMu
Kputepito y piuHid ouiHui (Big 100 mo 150

roguH). TakoX MOXYTb JaBaTUCA 3BaXKeHI
TOJIMHU, i€ PIBEHb BIAXWIY Oyae B3STHH 10
yBaru.

Skmo BiACYTHI HAI[lOHAJNbBHI  KpuUTepii AJs

JIOMyCTUMOTO BiAXWIYy, y nonatky G HaBeneHi
pexomeHnaoBaHi kpurepii. Ll kputepii MOXyTb

OyTM HaBeICHI Ha MIOJCHHIN, IIOTHKHEBIHU,
IIOMICSIYHIHM Ta MIOPIYHIN OCHOBI.

8.4.2 Tennoee cepedosuuye

BumiproBanss MaroTh MIPOBOJIUTHCS y

XapaKTepHUX MPUMILICHHSIX B PI3HUX 30HAaX,
Opi€HTAIlisIX, 3 PI3HUMH  HABAHTAXKEHHSIMU
IOPOTATOM  XapaKTepHUX NEPIOAIB  JISIbHOCTI.
Orminka KaTeropii BHYTPIIIHBOTO CEepeAOBHINA
0a3yeTbcsi Ha THMYAcOBOMY Ta MPOCTOPOBOMY
pO3MOALTL TemmepaTypu mpumimeHHs. Touku
BHUMIPIOBAaHb Ta IHCTPYMEHTH MarOTh
3a10BoIbHATH EN ISO 7726 (EN 12599).

8.4.3 JHxicmb enympiuinbo2o0 nosimps ma
GeHMUNAYIA

building representative rooms or spaces have
to be simulated. The building meets the
criteria of a specific category if the rooms
representing 95 % of building volume meet
the criteria of the selected category.

8.3.3 Hourly criteria

Performance of the buildings or rooms with
different mechanical or electrical systems can
be evaluated by calculating the number of
actual hours or % of time when the criteria is
met or not.

This procedure is described with an example
in Annex F.

8.3.4 Degree hours criteria

In respect of the thermal environment the
degree hours outside the upper or lower
boundary can be used as a performance
indicator of building for warm or cold season.

This procedure is described with an example
in Annex F.

8.3.5 Overall thermal
(weighted PMV criteria)
This procedure is described with an example
in Annex F.

8.4 Measured indicators

8.4.1 General

Deviations from the selected criteria shall be
allowed. Some national criteria express
’acceptable deviations’ as an acceptable
number of hours outside the criteria based on a
yearly evaluation (like 100 to 150 h). This
may also be given as weighted hours, where
the level of deviation also is taken into
account.

If no national criteria for deviations are
available the recommended criteria in Annex
G can be used. These criteria can be given on
a daily, weekly, monthly and yearly basis.

comfort criteria

8.4.2 Thermal environment

The measurements shall be taken in
representative rooms at different zones,
orientations, with different loads during
representative  operation  periods. The
evaluation of the category of indoor
environment is based on temporal and spatial
distribution of the room temperature.
Measurements points and instruments shall
fulfil EN ISO 7726 (EN 12599).

8.4.3 Indoor air quality and ventilation



8.4.3.1 3azanwni oani

SIkicTh BHYTPINIHBOTO TOBITPS Ta BEHTHIIALIS
OLIIHIOETHCSI 32 XapaKTEpPHUMHU 3pa3KaMH, M0
B3ATI BiJl PI3HUX BEHTWIAIIMHUX MPUCTPOIB Ta
30H OY/IiBIII.

8.4.3.2 Benmunauiiinuii memoo

Bentunsmis  OynmiBmi  Moxe OyTd  OlliHEHa
BUMIPIOBaHHSIM MOBITPSHUX MOTOKIB y
MOBITPOBO/IAX UM METOJIOM TPACYIOUUX Ta3iB.
8.4.3.3 Memoo axkocmi nogimps

SkicTe moOBITps OyaiBIII MOXKe OyTH OIliHEHA B
OyIiBisIX, NI¢ JIOJU € OCHOBHHM JDKEPEIIOM
3a0pyAHEHHSI, IUIIXOM BHMIPIOBAHHS CEpeIHbOT
koHueHnrpanii CO, B OymiBii, KoJu OyIiBIsS €
NOBHICTIO 3aiiHsATOr0. lle Takoxk Moxe OyTu
BUKOHAHO Ha XapaKTepHUX 3pa3Kax IOBITPs
OPUMIIIEHHS Y4 BUMIPIOBAaHHSM KOHLEHTpauii y
HOBITPi, IO BUITYCKAETHCA.

8.4.4 Ocsimnennsn

SIkicTh OCBITJIEHHSA OymiBii OLIIHIOETHCS
BHMIPIOBaHHSIM OCBITJICHOCTI. [Ipouenypa
NOBMHHA BignmoBigatu posnainy 6 EN  12464-
1:2002.

B ocoOmuBuX BuIlagkax OUIBII TOYHI AaCIEKTH
(UGR, Ra 3HaueHHs Ta TOYKOBE OCBITJICHHS)
MOXYTh OyTH BHM3HAQU€HI 3TiHO 3 MPOLETypPOIO
po3airy 6 EN 12464 1:2002.

8.4.5 ILllym

[IIym oOuLIHIOETbCS 3 XapaKTepHOi BHUOIpKH 3
PI3HUX cUCTEM OOpOOKH MOBITpSI, 30H, BIKOH Ta

opieHTariii. 3a3BUyail KpuTepiii mymy He
BIUIMBAE HA  CHEPreTHYHI  XapaKTEPUCTHKHU
Oynienb. TuM He MeHIIe, Yy MOPHUPOIHO

BEHTWJIbOBAHUX OYJIBISAX HEOOXIJHA KUIBKICTh
30BHIIIHBOTO TOBITPSI HE MOXKe OyTH OTpuUMaHa
NUISIXOM  BITYMHEHHS BIKOH dYepe3 Te, 0
30BHIIIHIA IIymM Oyae MopylIyBaTH KpHUTepii
mryMy. Takoxk y BUIMAIKy MEXaHIYHOI BEHTHJISALIT
Ta OXOJIO/KEHHSI HAJaHHA HEOOXITHOI KIIbKOCTI
HOBITPS MOXKe OYyTH pe3ylbTaTOM MiIBUILEHOTO
PIBHS LIyMY BiJl BEHTUJISTOPIB.

SIkmo HeoOXiaHAa BEHTUIISLIS 3alIEKUTh BIJ
BiTYMHEHHS BIKOH, €KBIBAJICHTHUU PIBEHb 3BYKY
(BKJIIOYAIOUM MEpioju, KOJIM BiKHA BIAYMHEH1 Ta
KIMHATa MiJIa€ThCS BIUIMBY 30BHIITHBOTO LITYyMY)
Ma€e OyTH BHUKOPUCTAHUN [UIsI OLIHKU ILIyMY.
Kputepii mrymy HaBezieHi y noaarky E.

8.5 Cy0’exTHBHI OlliHKHK

[Tpsimi cyO’eKTUBHI peakiii MEIIKaHIIB MOXYTb

OyTM BHKOPHUCTaHI JUIs 3arajbHOi  OIIIHKHU
BHYTPIIIIHHOTO CEpEIOBHUIIIA. [loaenno,
MIOTHKHEBO, LIOMICSTYHO MOXYTh

8.4.3.1 General

Indoor air quality and ventilation of building is
evaluated with a representative sample taken
from different air handling units and zones of
the building.

8.4.3.2 Ventilation method

Ventilation of buildings can be evaluated by
measuring air flows in ducts or tracer gas
measurements.

8.4.3.3 Air quality method

Air quality of building can be evaluated in
buildings where people are the main pollution
source by measuring the average CO,
concentration in the building, when building is
fully occupied. This can be done either with
representative samples of room air or by
measuring the concentration of the exhaust air.

8.4.4 Lighting

Lighting quality of building is evaluated by
measurement of illuminance. The verification
procedure in Clause 6 of EN 12464-1:2002
shall be followed.

In specific cases also more qualitative aspects
(UGR, Ra values and luminaire illuminance)
can be evaluated by the procedure in Clause 6
of EN 12464-1:2002.

8.4.5 Noise

Noise is evaluated with a representative
sample from different air handling systems,
zones, windows, and orientation. Normally the
criteria for noise do not influence the energy
performance of buildings. It could, however,
occur in naturally ventilated buildings, that the
required amount of outside air cannot be
obtained by opening of windows because
noise from outside would violate the criteria.
Also in the case of mechanical ventilation and
cooling, providing the required amount of air
would result in unacceptable noise levels from
fans.

If adequate ventilation depends on the opening
of the windows the equivalent sound pressure
level (including the periods the windows are
open and room is exposed to the outdoor
noise) shall be used to evaluate the noise. The
criteria for noise is given in Annex E.

8.5 Subjective evaluations

The direct subjective reaction of the occupants
can be used for overall evaluation of the
indoor environment. Daily, weekly, monthly
evaluations using questionnaires for general



BUKOPHCTOBYBATHCS  OLIHKK 32  JOMOMOTOIO
ONUTYBaHHS NP0  3arajbHy TNPUHHATHICTH
BHYTPIIITHHOTO CEPEIOBUIIA, TEIUIOBI BIIUYTTS Ta

SKICTh TIOBITPS, IO CIIpUiiMaeThes. Y aomatky H

HaBesieHa pEeKOMEHI0BaHa nporenypa
ONUTYBaHHS  JJIs  peecTpamii  cy0’eKTUBHOI
peaxiii.

9 EKCIHEPTHU3A TA BHUMIPIOBAHHSA
BHYTPIHIHBOT'O CEPEJIOBHIIIA
ICHYIOUUX BYIBEJIb

9.1 3araanHi xani

Yacto HEOOXiTHO BUKOHATH BHUMIPIOBAHHS Y
BHYTDPIIIHBOMY  CEPENOBHUIII  OyIiBIi, IO
00CTEeXKYETBhCS, JUII  MOXKIIMBOCTI  HaJaHHS
pPEKOMEHIaII 1010 HaBaHTaKEHb HAa CHCTEMY
OTaJICHHSI, 11 MOTYKHOCTI 1 PSKUMY SKCIUTyaTarlil
(po3nin 8 EPBD) Ta HaBaHTaXX€Hb Ha CHUCTEMY
OXOJIOJDKEHHS Ta i1 moTyx)HOCTI (po3ain 9 EPBD).
Bumorn 1momo ekcmepTH3d  MOXYTh OyTH
BCTAHOBJICHI Ha HalioHaTbHOMY piBHI 4 B EN
15239, EN 15240 ta prEN 15378.

Sxmo  ekcriepTH3a  BHMara€e — BUMIPIOBaHb
BHYTPIIIHHOTO CEPEIOBUIIA, HACTYIIHI IPOLIETypHU
MaroTh OyTH BUKOHAHI.

9.2 BumiproBaHHs

9.2.1 3azanwvni oani

B icuyrouux OyniBisiX BUMIPIOBAaHHS MOXYTh
BUKOPHCTOBYBATHUCS JUIS TIEPEBIPKH TOTO, IO
XapaKTepUCTUKU OYyiBIl Ta IHXKEHEPHI CHCTEMHU
(BEHTHIIAIIS, OTIAJICHHS Ta OXOJIO/HKCHHS, IITYYHE
OCBITJICHHS) BIATOBIAAIOTh MPOSKTHHM BHMOTaM.
Huxue BkazaHo, SIK Taki BUMIPIOBAaHHS MOXYTh
OyTu TMpoBeleHl ISl KOXKHOTO MapaMeTpa SKOCTi
BHYTPIIIHHOT'O CEPEIOBUIIIA.

9.2.2 Tennose cepedosuue

BumiproBasibHi 3aco0H, 110 3aCTOCOBYIOTHCS JJISt
OLIHKM  TEIJIOBOTO  CEpeloBHINA,  MAIOTh
Bimnosigaty Bumoram EN ISO 7726.

HeoOxigHo norpumyBatucs pexomernnarin EN
ISO 7726 mono po3TanryBaHHsS BUMIPIOBAJIbBHUX
3ac00iB y MIPOCTOPI.

BuMiproBaHHsI MaiOTh BHKOHYBATHUCS TaM, Ji€
MEMIKaHI[l MpPOBOAATH OUIBIIICTH dYacy, 3a
XapaKTepHUX NPUPOJHUX YMOB TEIUIOTO YU
XOJIOHOTO ce30Hy. [lns 3umu (onairoBasIbHUN

nepion) BHUMIPIOBaHHS MIPOBOJIATHCS 3a
30BHILIHBOI TeMMepaTypu, fAKa JOpiBHIOE abo
HIDKYA cepeiHbOi TeMIepaTypu TPbOX

HaWXOJIOAHIIINX MICSIIB POKY, a JIs JiTa (Tepios
OXOJIO/PKEHHSI) BHUMIPIOBAHHS TIPOBOJAATHCS 32

acceptance of the indoor environment, thermal
sensation, perceived air quality shall be used.
In Annex H recommended procedures and
questionnaires are given for logging subjective
reactions.

9 Inspections and measurement of the
indoor environment in existing buildings

9.1 General

Often it is necessary to perform measurements
of the indoor environment of the building
during inspection to be able to give advice
regarding heating loads and system size and
operation (article 8 of EPBD) and the cooling
load and system size (article 9 of EPBD).

Requirements for inspection can be found at
national level or in EN 15239, EN 15240 and
prEN 15378.

If the inspection requires measurement of the
indoor environment the following procedures
shall be followed.

9.2 Measurements

9.2.1 General

In existing buildings measurements might be
used to check whether the performance of the
building and its building service systems
(ventilation system, heating and cooling
devices, artificial lighting) meet the design
requirements. In the paragraphs below is
indicated how such measurements can be
conducted for each indoor environmental
quality parameter.

9.2.2 Thermal environment

The measurement instrumentation used for
evaluation of the thermal environment shall
meet the requirements given in EN 1SO 7726.

Comply with the recommendations given in
EN ISO 7726 as far as the location of
measurement instrumentation within  the
spaces is concerned.

Measurements shall be made where occupants
are known to spend most of their time and
under representative weather condition of cold
and warm season. For the winter (heating
season) measurements at or below mean
outside temperatures for the 3 coldest months
of the year, and for the summer (cooling
season) measurements at or above statistic
average outside temperatures for the 3



30BHIIIHBOT TEMIEPATypH, sIKa JOPIBHIOE abo
BHUIIIA cepeaHboi TeMIepaTypu TPHOX
HAUTEIUTIIINX MICSIIB POKY 3a SICHOTO Heba.
[Tepion BUMiprOBaHHS Il BCIX IapaMmeTpiB Mae
OyTH IOCTaTHBO JOBTUM Ui TOro, 100 OyTu
MOKa30BUM, Hanpukiaa, 10 qHiB.

TemnepaTypa NpUMILIEHHS MOXE OyTH 00’ €KTOM
TPUBAIUX BHUMIPIOBaHb 3 TOMPABKOIO Ha BEJIHKI
rapsidi 4 XOJIOJHI MOBEPXHi ISl OI[IHKK POO0YOi
TEMIEPaTypy MIPUMIILIEHHS.

9.2.3 Axicmb enympiuinb020 nogimpsa
BumiproBaHHs SKOCTI BHYTPIIIHBOTO TIOBITPS
3aCHOBaHE HA  HEOpsMOMY  HiAXoAl  JI0
BUMIPIOBAaHHS HOPM BEHTWJAIIl. TiMBKU SKIIO
KOHKPETH1 CKapru (HempueMHUI 3amax, CUHIPOM
XBOpOi OyAiBjai) MalTh MiCIe 1 BCHTHIISIIHAHI

BUMIPIOBaHHS  TOKa3ylOTh, [0 IOCTa4aHHS
CBIXKOTO TOBITPS BIJIIIOBi/1a€ BHUMOTaM,
BUMIPIOBaHHS  MalOTh  IMPOBOJUTHUCS  IIOJIO
cnenudiyANX  3a0pyAHIOBaviB  (HAIPHKIIA],

dbopmanperia, iHIN JETKI OpPraHivHI CIIOJYKH,
mun (PM 10 uu PM 2.5)). fx ne mae Oyrtu
3po0JIeHO, y IbOMY CTaHAapTI HE 3a3HAYEHO.
Bunstkom € BumiptoBanus CO; y OymiBisx, Je
JIOAM € OCHOBHUM JKEpEloM 3a0pyIHEHHS.
Hopmu BenTmisnii (Ha ocoOy 4um Ha M2) MOXYTh
OyTH BCTAHOBJIEHI 3a JOMOMOIOI0 BHMIipPIOBaHb
Co2.

BuwmiproBanas MaroTh OyTH BHKOHAaHI Tam, [I€
MEIIKaHI[l MPOBOJATh OuIbIIEe yacy, OaxaHO Ha
piBHI  TojJoBM Yy  mepioJ  HaWOLIbLIOro
HaBaHTAKCHHSI.

BuwmiproBanas CO; maroTe OyTH TpoOBeAcHI B
3UMOBHX YMOBAaX, OCKUIbKH 3a3BUYAN IMOCTaYaHHS
CBIXKOTO TIOBITPSl HaWHMK4YE MPOTATOM XOJIOJHHUX
MICSLIIB (obmexene BUKOPHUCTAHHS
MPOBITPIOBAHHA Yepe3 BiKHA, YACTKOBO 3aKPHUTI
dacamqu 3 MeTO 3amobOiraHHs mpoTsaram). Y
NEeSKUX BUMAJKaX BUMIPIOBAHHS 3a HaMTIpIIMX
yMOB (HampukJaj, B 0011 9u BBeuepl B odici uu
IIKOJI1) MOXKYTh OYTH JOCTaTHIMHU.

VY Benmukux OyIiBIAX HE BCl MPUMIIIEHHS MalOTh
OyTH omiHeHI Ta BuMipsHi, 5 un 10 % Big Beix
KIMHAaT (0OpaHUX XapakTEepHUMH) MOXe OyTH
JIOCTaTHBO.

Y OymiBisx 3 MEXaHIYHOI  BEHTHIIIIIEIO
BHUMIPIOBaHHS KUTBKOCTI CBIXKOTO TIOBITPS € O1IIbII
OPaKTUYHUM Ta TOYHUM HDK BHUMIPIOBaHHS
koHneHTpartii COs.

BuwmiproBanibHi 3ac00M U1 OIIIHKKA TTOCTAYaHHS
MOBITPS MAaroThb BIIMMOBI1AATH BHUMOTaM,
npeacrasieHum B EN 12599.

warmest months of the year with clear sky.

The measurement period for all measured
parameters should be long enough to be
representative, for example 10 days.

Air temperature in a room can be used in long
term measurements and corrected for large hot
or cold surfaces to estimate the operative
temperature of the room.

9.2.3 Indoor air quality

Indoor air quality measurements are based on
the indirect approach of measuring ventilation
rates. Only if specific complaints (e.g. smell,
sick building symptoms) persist and
ventilation measurements show that the
requirements for fresh air supply are met
should measurements be made of specific
pollutants (e.g. formaldehyde, other Volatile
Organic Compounds, fine dust (PM 10 or PM
2,5)). How this should be done is outside the
scope of this document.

An exception is the measurement of CO,: In
buildings where people are the main pollution
sources the ventilation rates (per person or per
m?) can be derived using CO, measurement.

Measurements shall be made where occupants
are known to spend most of their time,
preferably at head level during typical high
load conditions.

CO2 measurements should preferably be made
under winter conditions, as normally fresh air
supply is lowest during the colder months
(limited use of operable windows, partly
closed facade shutters due to draught risk). In
some cases momentary measurements at
"worst case times’ (e.g. end of the morning or
end of the afternoon in for example an office
or school) might be sufficient.

In larger buildings not all rooms need to be
evaluated and measurements in only 5 or 10 %
of the rooms (representatively chosen) might
be enough.

In  mechanically  ventilated  buildings
measurement of the amount of fresh air supply
is often more practical and precise than the
measurement of CO, concentrations.

The measurement instrumentation used for
evaluation of the air supply shall meet the
requirements given in EN 12599.



Crioyatky 3arajibHa KUTBKICTH CBIXKOTO TIOBITpS,
mo Oyma mojgaHa 10 Bclei Oymimi, mae OyTu
BUMIpsiHA Ta MEPEBEACHA B CEpeHE 3HAUCHHS Ha
m?. Takox B OKpeMO oOpaHUX KiMHaTax
(manpuknan, 5 un 10 % Bix 3arajnbHOI KIJIBKOCTI)
Mae OyTH BHUMIpsIHA IOjada CBDKOTO IMOBITPS Ha
KiMHaTHOMY  piBHI. OctaHHa Mae  OyTH
nepeBe/icHa B 3HAYCHHS KUTBKOCTI MOBITPS Ha M’
Ta KUIBKOCTI IOBITPS Ha JIIOJHHY, OCpy4H 10

yBaru peajbHUd Ta  TNPOCKTHUH  PIBEHBb
3alHATOCTI.
BumiproBanus MaloTh IIPOBOAUTHCS 3a

HAUTIPIINX MOTOAHUX YMOB, SIKHMHU HaldacTille €
3UMOBI  Mmicsmi. Y  Oarathbox  OymiBasAxX 3
MEXaHIYHOK BEHTHJIALIIEI0 BHKOPHUCTOBYETHCS
PELMPKYJISIisl  B3UMKY. PiBeHb  mocTavyaHHs
MOBITPS B KIMHATy Mae€ OyTH CKOpPHTOBaHHWM Ha
PELUPKYIISLIIO MPH 1i BAKOPUCTAHHI.

Konmu BHUKOpPHUCTOBYETBbCS — MOCTIHHHIA  00’€M
CHUCTEMHM MEXaHIYHOI BEHTWIAMII, IOCTaTHLHO
MOMEHTAaJIbHOTO BUMipIOBAHHS.

VY OymiBisiX / IpUMIIIEHHSAX 31 3MIHHUM 00’ €MOM
CHUCTEMH T0ofadi MoBiTps (HAa KIMHATHOMY PiBHI)
Mae OyTH BHMipsiHa MiHIMaJIbHA Ta MaKCUMallbHa
mo3uuii.

9.2.4 Ocsimnennsn

SkicHI BUMIpIOBaHHS 0a3yl0ThCsl HA BUMIPIOBAaHHI
OCBITJIEHOCTI Ha 3aIaHli ILTOIII] IUIS
MiATBEP/UKCHHS JaHUX, 110 PEKOMEHIYIOTHCS B
EN 12464-1 B yci romumHu pobotu. ko
30epiratloTbCcsi KOHKPETHI CKapru Ha BiIOIMCKH Ta
BHUMIPIOBaHHS TOKa3yl0Th, IO YCI BUMOTH IOJIO
pPIBHIB  OCBITJICHHS  BHUKOHAaHI,  IepeBipKa
ocobnmuBux mapametrpiB (UGR, Ra Ta iH.) mMoxe
OyTM KOPHCHOIO JJisi MEPEeBIPKH BIANOBIAHOCTI
JaHuM, pekoMmeHmoBaHuM B EN 12464-1 B yci
roguau podbotu. Sk 1me mae OyTH BHUKOHAHO, Yy
IbOMY JOKYMEHTI HE 3a3HaueHo. 3acobu
BUMIPIOBAHHS JUIsl OIIIHKM OCBITJIEHOCTI MaroTh
Bigmosigatu BuMoram CIE 69.

[Ipouenypa moBuHHA BiAmoBigaTu po3ainy 6 EN
12464 1:2002.

Kpurepii MatoTh BiAMOBiIaTH BHUMOTaM MpH yCixX
BHUMIPIOBAaHHAX.  BuMIpIoBaHHS  OCBITJIEHOCTI
TaKOX MAarTh IPOBOJUTHCS B YCI YacH, KOJIH
JIEHHE CBITJIO BIJICYTHE, ajie TUIbKU 32 YMOBH, IIIO
OyaiBIIsi BHUKOPDHCTOBYETbCA Yy TEMHHH Tepiof
00u.

l'opu3oHTanbHa OCBITJIEHICTH Ma€ BUMIPIOBATUCS
Ha 3aJaHi{ MIOII Ta 3aJaH1N IO HI.

First the total fresh air supply for the whole
building should be measured and translated
into an average per m? value. Also in a
(representatively selected) sample of rooms
(e.g. 5 or 10 % of the total) the fresh air supply
’at room level’ should be measured. The latter
should be translated in both a fresh air supply
per m?® and a fresh air supply per person value,
taking into account actual occupancy levels
and design occupancy levels.

Measurements shall be made under ’semi-
worst case weather conditions’ which
normally are the winter months. In many
mechanically ventilated buildings in winter
recirculation is used. Obviously the air supply
at room level values should be corrected for
recirculation during periods when
recirculation is used.

When constant volume mechanical ventilation
systems are used, instantaneous measurements
are sufficient.

In buildings / spaces with variable volume
systems the air supply (at room level) should
be measured in both minimum and maximum
position.

9.2.4 Lighting

Light quality measurements are based on
measuring illuminance. The illuminance shall
be measured on the task area to conform to
values recommended in EN 12464-1 at all
operational times. If specific complaints of
glare persist and illuminance measurements
show that the requirements for illuminance
levels are met checks on specific qualities
(UGR, Ra, etc) might be useful to check
conformity with values recommended in EN
12464-1 at all operational times. How this
should be done is outside the scope of this
document. The measurement instrumentation
for the evaluation of illuminance shall meet
the requirements given in CIE 609.

The verification procedures in Clause 6 of EN
12464-1:2002 shall be followed.

The criteria shall be met at all material times.
The measurement of illuminance shall also be
made at times when daylight is not available
but only if the building is used in the hours of
darkness.

The horizontal maintained illuminance shall
be measured on the task area and in the task



BumiproBanas MaIOTh
BixgnoBigHocTi 7o EN 13032

IIPOBOJIUTHUCS y

plane.
Measurement should be carried in compliance
with EN 13032.
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10 KTACUDIKAILIA TA CEPTUDIKALIA
BHYTPIHNIHBOI'O CEPE/IOBHUIIIA

10.1 3araanHi gani

[adopmariist mpo BHYTPINIHE CePeIOBUIIE OYIiBIi
Mae OyTH BKIIIOUYECHA Y €HEPreTUYHUH cepTudikar
oymieni (EPBD, po3nmin 7), mo0 3araibHi
XapaKkTePUCTUKHU OymiBiai MOrad OyTH OIliHEHI.
Hns  ceprudikata HeoOXimHa Kimacudikaris
BHYTpIIIHbOTO cepepoBuina. s ceprudikara
Oyne  HeoOXigHO  IHTErpyBaTH  CKJIATHUI
KOMIUIEKCHHMA MTOKa3HUK BHYTPIIIHHOTO
CEepEe/IoBIa B IIPOCTUH 3arajibHUM IMOKa3HUK
SKOCTI BHYTPIIIIHHOTO CEpPeIOBUIIIA Oy IiBIIi.
BignoBigHO 10 OararhbOox  mapaMmeTpiB  Ta
BIJICYTHOCTI 3HaHb OO0 KOMOIHOBAaHOT'O BILIUBY
napaMmeTpiB BHYTPILIHHOTO cepeIoBHINa
PEKOMEHIYEThCS OpaTH JI0 YBArd TiJIbKU 3araibHy
kinacudikaiiio, 0 3acCHOBaHA Ha TEIIOBOMY
CepeIOBUII Ta SIKOCTI BHYTPIIIHHOTO TOBITPAL.
10.2 JleraiizoBana Kjaacupikamis
ceprudikanis

Orinka BHYTPIIIHBOTO cepenoBuia BkIovae (1)
TEIUIOBUH TOKa3HUK B3UMKY, (2) TerioBuit
MOKa3HUK BIITKY, (3) SKICTh BHYTPIIIHBOTO
HOBITPS Ta KpUTEpid BEHTWIALII, (4) MOKa3HMUK
ocBiTIIeHOCTi, (5)  aKyCTUYHUN  KPUTEPIH.
Krnacudikartiiss BHyTpIIIHBOTO CEpEOBUILA MOXKE
OyTu 3acHOBaHa Ha BiAOOpaX€HHI MPOEKTHOTO
MOKA3HUKA JUIsl KOKHOTO TapamMeTpa, po3paxyHKiB
Yyl BUMIPIOBaHb 3a JCSIKHHA Tepioa (THKICHD,
MICSillb, PIK) UM BIAMOBIAHMX MapaMeTpiB, TAKUX
SK TeMmIepaTypa MpUMIlIeHHs, HOpPMHU BEHTHIIAIIIT,
Bosioricth Ta KoHrmeHTpamiss CO,. OcHoBa s
OIIIHKM Mae OyTH BHM3HadyeHa B Kiacuikarii Ta
ceprudikanii. [Ipuknaa nokazanuii y qogatky L.
10.3 PexomMeHngoBaHa 3arajbHa  ONHKa
BHYTPILIHBOI'0 cepel0oBHIIA Ta cepTUdikais
Jlns 3araapHOl  OIIHKK PEKOMEHIYETHCS, I00
"ominka"  KOMGOpPTHOCTI  HaJaBaach  JJIA
TEIUIOBUX YMOB Ta SIKOCTI BHYTPIIIHBOTO TOBITPS
okpemo. Ile Moxke OyTH moKa3aHo SIK BIJICOTOK Bif

Ta

Jacy, KOJI! BHYTPIIITHE CEPEIOBHILIC
(Temrieparypa, HOPMH BEHTHJIALIT qn
KOHIICHTpAITis COy) BIMOBigac Pi3HUM

kateropism (I, 1L, 11T ta IV). IIpuknaau BKIrOYEHi
y A01aToK [.

10 Classification and certification of the
indoor environment

10.1 General

The information of indoor environment of the
building should be included with the energy
certificate of the building (EPBD article 7) so
that total performance of building can be
evaluated. For this certificate the classification
of indoor environment is necessary. For the
certification it may be necessary to integrate
complex indoor environment information into
a simple overall indicator of indoor
environmental quality of the building.

Due to the many parameters and insufficient
knowledge on the combined influence of the

indoor environmental parameters, it is
recommended to make an  overall
classification based on only thermal

environment and indoor air quality.
10.2 Detailed classification and certification

The evaluation of the indoor environment
includes (1) thermal criteria for winter, (2)
thermal criteria for summer, (3) air quality and
ventilation criteria, (4) lighting criteria, (5)
acoustic criteria. Classification of indoor
environment can be based on showing the
design criteria for each parameter, calculations
or measurements over a time period (week,
month, year) of relevant parameters like room
temperature, ventilation rates, humidity, and
CO, concentrations. The basis of evaluation
has to be specified in the classification and
certification. An example is shown in Annex I.

10.3 Recommended overall evaluation of
the indoor environment and certification
For the overall evaluation it is recommended
that a comfort "foot-print™ is given for thermal
conditions and indoor air quality conditions
separately. This can be shown as the
percentage of time the indoor environment
(temperatures, ventilation rates or CO;
concentrations are within the different
categories (I, I, 11, and IV). Examples are
included in Annex I.



JOJATOK A
(moBiIKOBUIA)

PEKOMEHIOBAHI KPUTEPIi
TEIIJIOBOI'O CEPEJIOBHIIIA
A.1 PexoMeHa0BaHi kaTeropii ajs

NpPoeKTYBaHHA OyaiBeJb 3  MeXaHiYHMM
ONAJIEHHSIM TA 0X0JIO>KEHHIM
PizHi kateropii BHYTpIIIHHOTO CEpeIOBHUIIA

BCTAHOBIIIOIOTHCS BUXOJSMYH 3 PI3HUX KpPUTEPIiB
st PMV-PPD (EN ISO 7730) (ouikyBaHa
cepemHs OIiHKa - 1HAEKC KOM(OPTHOCTI -
OUIKYBaHUU BIJICOTOK HEBJIaBOJICHUX
mikpoxiimaroMm) (EN ISO 7730). PekomennoBani
niarmazonn PPD naBenmeni y Tabmumi A.1. PMV-
PPD iHmexkc BpaxoBye BIUIMB BCIX IIIECTH
TEIJIOBUX  IapamMeTpiB  (O4sAr, aKTHBHICTb,
TEMIIEpaTypa IMOBITPS Ta CEpPEeIHs TeMIepaTypa
BHUITPOMIHEHHS, IIBUJIKICTh 1 BOJIOTICTh MOBITPS) 1
0e3rmocepelHb0 MOXKE BHUKOPHUCTOBYBATUCH SIK
KpuTepiii. 3a  IOMOMOrol  JIOMYCTUMOTO
MOETHAHHS AKTUBHOCTI 1 OJATY, TNPUHHATIN
BigHOCHIH Boxorocti 50 % 1 HU3BKIH MIBUAKOCTI
10%24% MOBITPSA MOJKJTUBO BCTAHOBUTH
BIJIMOBIIHMMA J1alma30H poOOYUX Temmeparyp i
MOKA3HUK BUPA3UTH Yy BHUIJISLAL  IHTEpBAIY
temneparyp. [Ipu mpoekTyBaHHI 1 BUMiprOBaHHI
JIOATKOBl  KPUTEpii TEIIOBOTO CEPEIOBUIIA
(mpoTsirM, BepTUKAIbHI PI3HUIIL TEMIEpaTyp
NOBITPs, TeMIrepaTypa MIIJIOTH 1 acuMeTpis
Temmneparypu BumpoMiHtoBaHHs) (auB. EN ISO
7730) matoTh OpaTUCh 70 yBaru.

Tabmmusa A.1 - Ilpuxiagu pexkoMEeHIO0BaHUX
MEXaHIYHUM OIAJIECHHSAM Ta OXOJIO/HKEHHIM

Annex A
(informative)

Recommended criteria for the thermal
environment
A.1 Recommended categories for design of
mechanical heated and cooled buildings

Assuming different criteria for the PPD-PMV
(EN 1SO 7730) different categories of the
indoor  environment  are  established.
Recommended PPD ranges are given in Table
A.1l below. The PMV-PPD index takes into
account the influence of all 6 thermal
parameters (clothing, activity, air- and mean
radiant temperature, air velocity and humidity)
and can be directly used as criteria. By an
assumed combination of activity and clothing,
an assumed 50 % relative humidity and low air
velocities it is possible to establish a
corresponding range of operative temperatures
and express the criteria as a temperature range.
For the design and dimensioning further
criteria for the thermal environment (draught,
vertical air temperature differences, floor
temperature, and radiant  temperature
asymmetry) should be taken into account (see
EN 1SO 7730).

KaTeropi Juid TpPOEKTyBaHHs OyJiBENIb 3

Table A.1 - Examples of recommended categories for design of mechanical heated and cooled

buildings
TemnoBuit crad OyaiBii B UIOMY
. Thermal state of the body as a whole
Kareropis
Category OuikyBaHa cepe/iHs OLIHKa CTyIIeHs KOM(pOpTy
PPD % (ingexc koM(opTHOCTI)
Predicted Mean Vote

| <6 -0,2 < PMV< 40,2

I <10 -0,5<PMV <+0,5

Il <15 -0,7 < PMV < +0,7

AV >15 PMV < -0,7; a6o (or) +0,7 <PMV

3UMH Ta JiiTa
TEIUI0130JIA LT
(MeT-piBeHB)

Jonyctumuii piBeHb OZATY JUIS
(k10-piBeHb),  (KJIO-OJUHUIISA
O/IeKi) 1 PIBEHb AaKTHUBHOCTI

Assumed clothing level for winter and summer
(clo-value) and activity level (met-value) are
listed in the table. The temperatures in Table




HaBezeHl B Tabnuii. Temmepatypu B Tabmuii A.2
€ pobounmu temmeparypamu (EN ISO 7726) 3
MPOSKTHUMH HABAaHTAXCHHSIMH 32 TPOEKTHUX
MOTOJIHUX  YMOB, SIKI  BHU3HAUYaIlOThCA  Ha
HallioHampHOMY piBHI BiamoBigHO 10 EN 1SO
15927-4 ta 5. Y OiapmIoCTi BUMAIKIB CEPEIHS
TeMIeparypa TMOBITPS  NPUMIIICHHS  MOXe
npuiiMaTucs piBHOIO MPOEKTHOMY 3HAYEHHIO
TeMIeparypu,  aje,  SKIO0  TeMmIeparypa
MOBEPXOHb  BEIMKUX  MPUMINIEHb  3HAYHO
BIJIPI3HSAETHCS BiJ TEMIEpaTypu MOBITPS, TOJI
npuiiMaeTscs poboua Temneparypa. Jlogarkosa
iH(MopMallis PO OAAT 1 MISITBHICTh MICTHTHCS B
EN ISO 9920 ta EN ISO 8996. 3naueHHs
PO3paxyHKOBOI TeMIIepaTypy MOXKE BIIPi3HATUCH
Bil 3HAYEeHb, BU3HAYEHUX 3 BpaxXyBaHHSM,
HAIIPUKJIAJ, MICIIEBUX 3BHYAiB 4YM HEOOXITHOCTI
eHEepro30epekeHHsT 3a YMOBH, SKIIO 3MiHa
PO3paxyHKOBOI ~TEMIIEPATypH TPOTATOM  JTHS
3HaXOJUTHCA B MeEXax 3aJaHoro Jiama3oHy i
MENIKAHI[I MAalTh Yac 1 MOXJIMBICTh IS
ajarrarii o 3MIHEHO]T PO3paxyHKOBOL
TEMIIEPATYPH.

A.2 are operative temperatures (EN ISO 7726)
with design loads at the design weather
conditions which are specified nationally
according to EN ISO 15927-4 and 5. In most
cases the average room air temperature can be
used as defining the design temperature, but if
temperatures of large room surfaces differ
significantly from the air temperature the
operative temperature should be used. Further
information on clothing and activity can be
found in EN 1SO 9920 and EN ISO 8996. The
value of design temperature can vary from the
values shown to take account of e.g. local
custom or a desire for energy saving so long as
the within-day variation from the design
temperature is within the given range, and the
occupants are given time and opportunity to
adapt to the modified design temperature.

HALIOHAJIBHE ITIOSICHEHHAI 6
EN ISO 15927-4 B Ykpaini He YynHHHN

Ta6auus A.2 - [Ipuknagn peKOMEHIOBAaHUX PO3PAaXyHKOBHUX 3HaU€Hb BHYTPIIIHBO! TEMIIEpPATypu
MIPUMIIICHHS JIJIs TPOSKTYBaHHS OYAIBEIIb 1 CHCTEM OITaJICHHS, BEHTHIIAIT Ta KOHIUI[IOHYBaHHS
Table A.2 - Examples of recommended design values of the indoor temperature for design of

buildings and HVAC systems

Kareropis
Category

Tun Oyaisii / IpUMIILIEHHS
Type of building / space

Po6ouya temmneparypa, °C
Operative temperature °C

MiHiMyM 1S Maxkcumym s
omajieHHs (3UMOBMH | 0XonomkeHHs (JIITHIN
nepion) ~ 1,0 k7o nepion) ~ 0,5 k10
Minimum for heating| Maximum for cooling
(winter season), (summer season),

Residential buildings: other
storages, halls, etc)

Standing-walking ~ 1,6 met

Spaces:

~ 1,0 clo ~ 0,5 clo
DKuTiioBi MIPUMIIIEHHS CITaJIbHI, [ 21,0 25,5
BiTaJIbHI, KyXHI TOIIO I 20,0 26,0
Cunsiua gisibHICT ~ 1,2 MeT M 18,0 27,0
Residential buildings: living spaces (bed
rooms, drawing room, kitchen etc)
Sedentary ~ 1,2 met
DKuTiioBi MIPUMIIIEHHS 1H1II]] [ 18,0
MpUMIIIEeHHS (KJIaI0B1, XOJIH TOIIIO) I 16,0
CrosiHHsI-X0AK0a ~ 1,6 MeT M 14,0




Tabauusa A.2 - [Ipuknagn peKOMEHIOBAHUX PO3PAaXyHKOBHX 3HAUY€Hb BHYTPIIIHBOI TEMIIEPATYpHU
MIPUMIIICHHS JIJIs TPOSKTYBaHHS OYAIBEIIb 1 CHCTEM OITaJICHHS, BEHTHIIAIIT Ta KOHIUIIIOHYBaHHS
Table A.2 - Examples of recommended design values of the indoor temperature for design of

buildings and HVAC systems

Po6oua Temmiepatypa, °C
Operative temperature °C

MinimMyMm nst Makcumym nijist
Tun OyniBii / IpUMIIIEHHS Kateropis| omaneHHs (3UMOBHIA | 0XOIOKEHHS (JTITHIMH
Type of building / space Category | mepion) ~ 1,0 k1o nepion) ~ 0,5 ko
Minimum for heating| Maximum for cooling
(winter season), (summer season),
~ 1,0 clo ~0,5clo

Oxpemuii oic (koMmipkoBHit 0ic) | 21,0 25,5
Cuosgua DisIbHICTE ~ 1,2 MeT 1] 20,0 26,0
Single office (cellular office) T 19,0 27,0
Sedentary ~ 1,2 met
UlanmmadTauit  odic (mpuMimeHHs 3 | 21,0 25,5
BiIKPUTHM TUIAHYBAHHSIM ) I 20,0 26,0
Cupnsaa qisIpHICTD ~ 1,2 MeT M 19,0 27,0
Landscaped office (open plan office)
Sedentary ~ 1,2 met
Kondepeni-3an | 21,0 25,5
Cupstua nismpHICTS ~ 1,2 Met I 20,0 26,0
Conference room "I 19,0 27,0
Sedentary ~ 1,2 met
AyauTopis | 21,0 25,5
Cupasiua QisuIbHICTE ~ 1,2 MeT 20,0 26,0
Auditorium i 19,0 27,0
Sedentary ~ 1,2 met
Kaderepiit/Pectopan I 21,0 25,5
Cuagua TisIbHICTE ~ 1,2 MeT I 20,0 26,0
Cafeteria/Restaurant "I 19,0 27,0
Sedentary ~ 1,2 met
Kitac [ 21,0 25,0
Cuagua TisIbHICTE ~ 1,2 MeT I 20,0 26,0
Classroom 10 19,0 27,0
Sedentary ~ 1,2 met
JuTsramii cagox | 19,0 24,5
Crosuus/xonan0a ~ 1,4 met 1] 17,5 25,5
Kindergarten 11 16,5 26,0
Standing/walking ~ 1,4 met
[[puMitieHHsT Mara3uHy | 17,5 24,0
CrostHusg-xoan0a ~ 1,6 meT I 16,0 25,0
Department store 11 15,0 26,0
Standing-walking ~ 1,6 met
A.2 JonycTtuma BHyTpimuaa A.2 Acceptable indoor
TeMImepaTypa NpUMilleHHS ajas temperatures for design of
NPOEKTYBaHHA oyaiBean 0e3 buildings without mechanical
MeXaHIYHMX CHCTEM OXOJIOAKEHHS cooling systems
Ha pucynky A.l ponycrumi unithHi BHyTpimHi In Figure A.1 acceptable’summer’ indoor

TeMIlepaTypu MPUMIIIICHHS (mepion

temperatures (cooling season) are presented




OXOJIOKEHHS) TMpejAcTaBleHi s OyniBens 6e3
MEXaHIYHUX CUCTEM OXOJIO/KCHHSI.

Po6oui TeMIiepaTypu (Temneparypu
MPUMIIIEHHS ), MPEJCTaBIeHI Ha pUCYHKY A.l, €
JIIMCHUMH i odicHUX OyaiBeNlb 1 IHIIHX
OytiBeIb oxi0HOTO THUITY, SIK1
BUKOPHCTOBYIOTHCS B OUIBIIOCTI BUMAJAKIB IS
TISUTBHOCTI  JIFOJIEH  TIEPEeBaXHO 3 CHISYOIO
po0OTOIO, Ta KUTIOBUX OYAMHKIB, JIe € BUTbHUN
JOCTYIT 10 POOOYMX BIKOH 1 MENIKAHII MOXYTh
BUTLHO TPHUCTOCOBYBAaTH iXHIO OJEXKY [0
BHYTPIIIIHIX 1/94 30BHIIIHIX TEIJIOBUX YMOB.

33,0

for Dbuildings without mechanical cooling
systems.
The operative temperatures (room

temperatures) presented in Figure A.1 are valid
for office buildings and other buildings of
similar type used mainly for human occupancy
with mainly sedentary activities and dwelling,
where there is easy access to operable
windows and occupants may freely adapt their
clothing to the indoor and/or outdoor thermal
conditions.
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IMo3nakn:

®Om - TOTOYHA  CepelHs
HAaBKOJIUIITHBOTO cepenoBuia, °C;
) - poboua Temnepatypa, °C.

TemIeparypa

15 16 17 18 19 20 21

22 23 24 25 26 27 28 29 30
Om(°C)

Key:
Orm = Outdoor Running mean temperature °C.

©®o = Operative temperature °C.

Pucynok A.1 - Po3paxyHkoBi 3HadeHHsI poO0UYO0T TeMIiepaTypy BHYTPIIIHBOTO CEPEOBHIIA
JU1st OyiBenh 0€3 MEeXaHIYHUX CHCTEM OXOJIO/KCHHS SK (DYHKIIS €KCTIOHEHITIAIbHO-3BAXKEHOTO
MMOTOYHOTO CCPECAHBOTIO 3HAYCHHS TEMIICPATYPH HABKOJHUIIHBOTO CCPCAOBHUIIA
Figure A.1l - Design values for the indoor operative temperature for buildings without
mechanical cooling systems as a function of the exponentially-weighted running mean of the
outdoor temperature

OOmMexeHHs 1010 TeMIiepaTypu
BIPOBAKYIOTBCS JIMIIE TOMI, KOJH TEIJIOB1
YMOBH B TPHUMIIIEHHI JOCTYIHO PETYIIOITHCS
MepeAyciM MEIIKAHIIMH 4Yepe3 BIIYMHEHHS Ta

The temperature limits only apply when the
thermal conditions in the spaces at hand are
regulated primarily by the occupants through
opening and closing of windows. Several field



3a4UHEHHS BIKOH. Jlekinbka IOCIIOiB,
MIPOBEJICHUX B HATYPHUX YMOBAaX, MOKa3aju, 10
IIBUJKICTh PearyBaHHS MEUIKAHIIB HA TEIUIO Y
UUX TMPUMIINICHHSIX YacTKOBO 3alie)KHUTh Bij
KJIIMaTy  HaBKOJHUIIHLOTO  CEpPEAOBMING, 1
BIIPI3HSAETBCA  BiJl IIBUAKOCTI  pearyBaHHs
MEMIKAHI[IB Ha TEIUIO y OYyIiBISX 3 CHUCTEMaMH
OMaJeHHs, BEHTWIALII Ta KOHAMULIOHYBAHHS,
31€OLIBIIOT0  4Yepe3  PI3HHUI0  TEIIOBOrO
CHPUMHATTSA, HASBHOCTI KOHTPOIIO Ta 3MiHH
noTped MELIKaHIIiB.

Jlnst Toro, mo0 BOPOBAAWTH LIEH TOMATKOBHI
METO/I, IPUMIIICHHS, PO SKi HJIe MOBa, MalOTh
OyTh oOsajHaHI BIKHAMH, IO BiAYUHSIOTHCS
HA30BHI 1 SKi MOXYTh OyTH JIETKO BITYHHEHI Ta
MIPUCTOCOBAHI MEIIKAHLISMHU.

MexaHniuHa cucrema OXOJIOKECHHS B
NMPUMIIIIEHHI HE TOBHHHA  JiaTH. Moxe
BUKOPUCTOBYBAaTUCh MEXaHIYHA BEHTWISIIS 3
MOBITPSIM, 1110 HE BIJIMOBIJIa€ TEXHIYHUM yMOBaM
(HEOOMEXKEHUM TIOBITpSIM Yy JIITHIA dYac), aie
BI/IYMHEHHS 1 3aYWHEHHS BIKOH MOBHHHO MaTH
MEPIIOPSTHE 3HAYCHHS SK 3aci0 peryaroBaHHS
TEIUIOBUX YMOB Yy TmpuMimeHHi. Kpim Toro,
MOXYTh OyTH 1HIIN HH3BKOCHEp- TO3aTpaTHi
METOI! MEPCOHAILHOTO KOHTPOJIIO
BHYTPIITHBOTO MIKPOKJIIMATY, TaKi K
BEHTWISITOPH,  3aCyBKH  (XBIPTKH),  HIYHa
BEHTWIALIS  Tomo. IlpuMimeHHs  MOXYTb
3a0e3MmeuyBaTucCh CHCTEMaMU OMaJeHHsI, ale Iei
NOJAaTKOBUM  (HEOOOB’A3KOBUI) MeETOA  HE
3aCTOCOBYETHCS ISl TEPIONiB POKY, KONU i€
CUCTEMa ONAJICHHS 3 BUKOPHCTAHHSM ITOJIOKCHD
A.l.

[le#t nomaTkoBUI METOJ 3aCTOCOBYETHCS TUIBKH
JUIS TIPUMIIIEHb, J€ MENIKaHI[l BeAYyTh CHAAYY
JISUTBHICTD 3 1IHTEHCUBHICTIO OOMIHY PEYOBHH B
mianasoHi Big 1,0 1o 1,3 Mer. BaxanBo Takoix,
o0  HEOOXIAHOCTI  OASTaTHCS  BCEpEeAMHI
MPUMIIIEHHS MOXXHAa YHUKHYTH 1 JO3BOJHUTH
MEIITKAHIISIM BUJTLHO 00MpaTH co0l 0JIEKY.

Brnitky TemmeparypHi oOMexeHHs, TPeICTaBIICH]
y JlaHOMY JOJaTKy, B TEpIly 4depry 0a3yroTbcs
Ha JOCHIDKEHHSX, MO0 OyId TpOBEACHI B
opicanx  OymiBmsax. IIpore, Buxomsauum 3
3araJlbHUX 3HaHb MPO TEMJIoBHM KoMpopT i
pEakIlito  JIIOJACHKUX  OpraHi3MiB,  MOXHa
TIPHUITYCTHUTH, 110 OOMEXEHHS  MOXYTh
CTOCYBaTHCh IHIMUX (aHANOTiYHUX) Oy/iBenb
MEPEBAXHO 3 CHJISUOI0 JiSTIbHICTIO, TaKUX SIK
KHUTIOBI OyAMHKH. OCOOIMBO B XKHUTIOBUX OY-

experiments have shown that occupants’
thermal responses in such spaces depends in
part on the outdoor climate, and differ from
the thermal responses of occupants in
buildings with HVAC systems, mainly
because of differences in thermal experience,
availability of control and shifts in occupants’
expectations.

In order for this optional method to apply, the
spaces in question shall be equipped with
operable windows which open to the outdoors
and which can be readily opened and adjusted
by the occupants of the spaces.

There shall be no mechanical cooling in
operation in the space. Mechanical ventilation
with unconditioned air (in summer) may be
utilized, but opening and closing of windows
shall be of primary importance as a means of
regulating thermal conditions in the space.
There may in addition be other low-energy
methods of personally controlling the indoor
environment such as fans, shutters, night
ventilation etc. The spaces may be provided
by a heating system, but this optional method
does not apply during times of the year when
the heating system is in operation when A.1
applies.

This optional method only applies to spaces
where the occupants are engaged in near
sedentary physical activities with metabolic
rates ranging from 1,0 to 1,3 met. It is also
important that strict clothing policies inside
the building are avoided, in order to allow
occupants to freely adapt their clothing
insulation.

The (summer) temperature limits presented in
this annex are primarily based on studies in
office buildings. Nevertheless, based on
general knowledge on thermal comfort and
human responses, the assumption can be made
that the Ilimits may apply to other
(comparable) buildings with mainly sedentary
activities like residential buildings. Especially
in residential buildings the opportunities for
(behavioural) adaptation are relatively wide:



JUHKaX  MOXJIIMBOCTI Uil (TIOBEIIHKOBOT)
azanTarii € MOpiBHSHO MTUPOKUMHU: OJIHA 3 HUX -
[ BIJJHOCHO BUIbHE pETYJIIOBAaHHS OOMIHOM
pPEYOBHH 1 KUIBKICTIO BJIATHEHOTO OJITY B
3aJIeKHOCTI BiJl 30BHIIMIHIX TOTOAHUX YMOB 1
BHYTPIIIHBOI TEMIIEPATYPH.

OOMexxeHHS 3a TEMIEpaTypor Ha pUCyHKY A.l
0a3yroThcs Ha BUBYCHHI KoM(DOpTYy B odicax, jae
He Opayacsi 10 yBaru JIFOJICbKa MPOJIYKTHBHICTh
mpar.

VY nappmadTHUX (BIAKPUTOTO IUIaHy) odicax
OUTHIIIICTh MENIKAHIIIB Ma€e JuIe OOMEKCHUM
JIOCTYII JIO BIKOH, IO BIAYMHSIOTHCS 1 4epe3 Iie
Ma€ MicCIle HU3bKHU KOHTPOJIb HaJ IPHUPOIHOIO
BeHTWIsAMiEr0.  Tomy — OoOMexeHHS MO0
TeMIIepaTypH, MPEJICTaBICHI y IIbOMY J0OJaTKY,
HE 3aBXKIM MOXYTh 3aCTOCOBYBAaTHUCh y JaHUX
CUTYAIIIsIX.

Ileit pucyHOK BKJIIOYaE JJii BUKOPUCTAHHS TpU
KaTeropii OOMEXEHb IIOAO0 TEMIEPaTypH, SK
3a3HAYEHO y BCTYIm 1 po3Aun 5 10 IbOro
crangapty. Jlomyctuma BHyTpimHS poboda
TemmepaTrypa Ha pHCYHKY A.l 300paxeHa B
3JICKHOCTI BiJl 30BHIIIHBOI TOTOYHOI CepeIHBOT
temrieparypu Op,. BoHa BuU3HaYaeThcs SIK
€KCIIOHCHIIIAJIbHA CePEIHhO3BAKEHA BEIMYMHA
Bil WIOJACHHOI TEMIEpaTypd  30BHINTHHOTO
noBiTpst (muB. dopmynu (2) ta (3) y poszauii
OITUCY METO/IB ISl PO3PaXyHKY Om).

PiBHAHHS, Ha 0a3l sKuUX OyAyIOThCS JiHIT Ha
pucyHKy A.l:

Kareropiss | Bepxus mexa:

Hixag mexa:

Kareropis || Bepxus mexa:

Hixadg mexa:

Kareropis 111 Bepxus mexa:

Hixadg mexa:

one is relatively free to adjust metabolism and
the amount of clothing worn dependant on
outside weather conditions and indoor
temperatures.

The temperature limits in Figure A.1 are based
on comfort studies in offices, which did not
take peoples work performance into account.

In landscaped (open plan) offices most
occupants have only limited access to
operable windows and therefore poor control
over natural ventilation. Therefore: the
temperature limits presented in this annex may
not always apply in such situations.

The figure includes 3 categories of
temperature limits for use as outlined in the
introduction and Clause 5 to this standard. The
allowable indoor operative temperatures of
Figure A.1 are plotted against the external
running mean temperature ®,,. This is defined
as the exponentially weighted running mean
of the daily outdoor temperature (see
equations (2) and (3) in the definition section
for methods to calculate ®n)

The equations representing the lines in Figure
A.lare

Category | upper limit:
®| max = 0,33@ rm+ 18,8 + 2
lower limit
Oimax =0,33-0,t+ 18,8 -2
Category 1l lupper limit:
®| max = 0,33@ rm+ 18,8 + 3
lower limit:
®| max = O,33'®rm+ 18,8 - 3
Category Il upper limit:
®| max = O,33'®rm+ 18,8 + 43
lower limit:
®| max = O,33'®rm+ 18,8 - 4
where ®; = limit value of indoor operative

ne ©; - TpaHMYHa BeJIMYMHA BHYTPILIHBOI
po6ouoi Temmieparypu, °C;

®m - IIOTOYHE  3HAYEHHSI
TEeMIIepaTypH.

30BHIIIHBOT

temperature, °C
®m = running mean outdoor temperature.



JlaH1 MeXi 3aCTOCOBYIOThCS, Koyt 10 < Oy < 30
°C nmns BepxHBOi MeXi Ta 15 < Oy < 30 °C st
HIKHBOI MeXi. 3a TemnepaTtypu Buioi Big 25 °C
rpadiku OymyroThcs Ha OOMexeH1i 0a3i TaHuX.
HactynHi oOMeEXeHHs MO0 TeMIepaTypud B
OIAJFOBAJILHUNA nepion, SIKI HeoOXiIHO
3aCTOCOBYBaTH B OymiBIsAX 03 MeXaHiuHOi
CUCTEeMH OXOJIO/DKCHHA: SKIIO TeMIleparypa
HIDKYE  30BHINIHBOI  CEpeaHBOI  ITOTOYHOI
temniepatrypu B 10 °C s BepXHBOI MeEXI,
BUKOpUCTOBYIOThCs Taki cami (I, 1, 1)
3HAYEHHS, K M1 OyaiBenb 3 MeEXaHIYHUM
OXOJIO/DKEHHSIM (3MMOBa BEPXHS TEMIIeparypa,
muB.  6.2.1); gKmO0  TeMreparypa  HIKYE
30BHIIIHBOI CEPEIHBOI TTOTOYHOT TEeMIIepaTypH B
15 °C w1 HUKHBOI MeXi, BUKOPUCTOBYIOTHCS
taki cami (I, I, I1l) 3HaueHHs, K A5 OyIUHKIB 3
MEXaHIYHUM OXOJIO/PKEHHSIM (3MMOBa HUKHS
Temmeparypa, auB. 6.2.1).

Ob6mesxeHHs 10/10 TEeMIEpaTypH, 10
MpeACTaBICHI B A2, MTOBHHHI
BUKOPUCTOBYBATHUCH JJIsi BU3SHAUEHHS MACHUBHUX
3axXO0JiB JJIs 3armoOiraHHs TEperpiBy B JITHIX
YMOBaX, HaIPUKJIAJl, PO3MIPH 1 Opi€HTAIlis BIKOH,
mapaMeTpud  COHSYHOrO  3ajJ-  HEHHA 1
TEIUIOEMHICTh KOHCTPYKIIK OymuHKy. Skio
TeMIiepaTypHi OOMEXEHHsI, IO TPEJCTaBIeHI B
A.2 (BepxHS MeXa) HE MOXYTh TapaHTyBaTHCh
MMACUBHUMH 3aX0J[aMH, MEXaHIYHE OXOJIOKCHHS
€ HEMUHYYUM. Y TaKHX BUITaIKAX
BUKOPUCTOBYIOTh  NPOEKTHI  KpuTepil  JuIs
OyaiBeNb 13 MEXaHIYHUM OXOJIOKCHHSM.

Ha pucynky A.l po3paxyHKH HaBeJeHI BXKe 3
ypaxyBaHHSM TMPHUCTOCYBAHHA OJATY JIOJCH;
TOMY HEMae HEOOXI1JHOCTI BpaxOBYBaTH DPIBEHb

ONIITYy TpU BUKOPUCTAHHI aJbTEPHATUBHUX
METO/I1B, IPE/ICTABIICHUX Y TOAATKY A.
ITin TITHIMU KOMGbOPTHUMHI yMOBaMu

(BHyTpimIHA poboya Temmeparypa > 25 °C)
MiJBUIICHA IIBUAKICTE PyXy TMOBITPS MOXKe

BHKOPUCTOBYBATHCH JUISt KOMIIeH a1
MM IBUILIEHUX TeMneparyp MOBITPSI. B
MPUMIIIEHHSAX, J€ € BEHTHJIATOPU (SKI MOXKYTb
KEpYyBaTHCh 0e31mocepeIHbO MEILIKAHLSIMU

OynuHKy) abo 3acoOu 1 TEePCOHAIBHOTO
pEryJIoBaHHs IIBUAKOCTI MOBITPA (HampHKiIaL,
MEepPCOHANbHI BEHTWIALINHI CHUCTEMH), BEPXHS
MeXa, MpEeACTaBleHa Ha PHUCYHKY A.l, Moxe
OyTH TiABHUINEHA Ha NEKiIbKa TpagyciB. TodHa
TeMIepaTypHa  TONpaBKa  3alieKUTh  BiA
HIBUAKOCTI  PyXy  MOBITPSIHOTO  TOTOKY,

These limits apply when 10 < @, < 30 °C for
upper limit and 15 < Oy, < 30 °C for lower
limit. Above 25 °C the graphs are based on a
limited database.

The following temperature limits that should
be applied in the heating season in buildings
without mechanical cooling systems: below an
outdoor running mean temperature of 10 °C
use for the upper limits the same (I, 11, I1I)
values as for mechanically cooled buildings
(winter upper temperature, see 6.2.1); below
an outdoor running mean temperature of 15 °C
use for the lower limits the same (I, I, I1I)
values as for mechanically cooled buildings
(winter under temperature, see 6.2.1).

The temperature limits presented in A.2
should be used for the dimensioning of
passive means to prevent overheating in
summer conditions e.g. dimensions and the
orientation of windows, dimensions of solar
shading and the thermal capacity of the
building’s construction. Where the adaptive
temperature limits presented in A.2 (upper
limits) cannot be guaranteed by passive means
mechanical cooling is unavoidable. In such
cases the design criteria for buildings WITH
mechanical cooling should be used.

Note that Figure A.1 already accounts for
people’s clothing adaptation; therefore it is not
necessary to estimate the clothing values when
using the alternative method presented in this
annex.

Under ’summer comfort conditions’ (indoor
operative temperatures > 25 °C) increased air
velocity may be used to compensate for
increased air temperatures. Where there are
fans (that can be controlled directly by
occupants) or other means for personal air
speed adjustment (e.g. Personal Ventilation
systems) the upper limits presented in Figure
A.1 can be increased by a few degrees. The
exact temperature correction depends upon the
air speed that is generated by the fan and can
be derived from Figure A.2. This method can
also be wused to overcome excessive
temperatures in  mechanically controlled



yTBOpEeHOro BeHTHiIsATopoM, 1 Moke Oyrtu buildings if the local method for controlling
orpumMana 3rigHo 3 pucynkom A.2. Ileit merox air movement (fan etc) is available.

TaKOX MOXKE BHUKOPUCTOBYBATUCH JJIS

MOA0JIaHHS HAJAMIPHOI TeMIepaTypu B OYIiBIAX

3 MEXaHIYHHM KOHTPOJIEM, SIKIIO JIOKATbHHIA

crocio pEryIIOBaHHS 102:4% MOBITPS
(BEHTUJISITOPU TOWIO) JOCTYITHUH.
1 5 T T
~é‘ 10 - - * - -
§ SRsmsrssrminnrnnny
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ITo3nakmu: Key:
AQq - 3poctanHs (3miHa) pobouoi Temmepatypu, K;  A®p = Increase in operative temperature, K
Va - LIBUIKICTD PyXYy HOBITPsI, M/C. Va = Air speed, m/s.

Pucynok A.2 - HeoOxigHa MBUAKICTh PyXy MOBITPS JJIsi KOMITCHCAITIT ITiIBUIIEHOT TEMIIEpaTypH.
[IBuaKicTh pyxy MOBITPS 301UIBINYETHCS HA BEIMYUHY, HEOOXIIHY U1 MIATPUMAHHS TOI'O CaMOTO
CYMapHOT'0 TEIUIOOOMIHY BiJ IMOBEPXHI IIKIPpH JIIOAUHU. BimayTTs 30UIBIIECHHS MBUIKOCTI PyXY
MOBITPSI BUMAara€ BiJl MEIIKAHIIB KOHTPOIIO MNPUIAAIB, L0 PEryIIOITh MICIEBY IIBHJKICTb
MOBITPSI.

Figure A.2 - Air speed required to offset increased temperature (EN 1SO 7730).The air speed
increases by the amount ecessary to maintain the same total heat transfer from the skin. Acceptance

of the increased air speed will require occupant control of device creating the local air speed.

A.3 PexomenjoBana BHyTpimas Temneparypa A.3 Recommended indoor temperatures for energy
JUIs1 eHEPTeTHYHUX PO3PAXYHKIB calculations

Tabanus A.3-TemnepaTypHuil qiana3oH AJis MIOTOAMHHOIO PO3PAXyHKY €HEprii, 110 BUTPAYa€EThCS
Ha OTIAJICHHS 1 OXOJIO/PKEHHS B TPhOX KAaTEropisX BHYTPIIIHBOTO MIKPOKIIMATy

Table A.3 - Temperature ranges for hourly calculation of cooling and heating energy in three
categories of indoor environment

TemneparypHauit TeMneparypHuit
Iiarma3oH A nmiarma3oH I
Tun OyniBii a00 MPUMILIEHHS KaTeronis OHaJIEHHSI OXOJIOIKEHHS
Type of building or space C p Onexa ~ 1,0 ko Onexa ~ 0,5 k10
ategory
Temperature range for | Temperature range for
heating, °C cooling, °C
Clothing ~ 1,0 clo Clothing ~ 0,5 clo
PKutnosi OYIMHKH, JKUTJIOBI I 21,0-25,0 23,5-25,5
MPUMILIIEHHS (CIajabHI, BITaIbHI TOIIO) | 20,0-25,0 23,0-26,0
Cupasya qisbHICTD ~1,2 MeT 11 18,0-25,0 22.0-27,0
Residential buildings, living spaces (bed
room’s living rooms etc.)
Sedentary activity ~1,2 met




Standing-walking activity ~1,6 met

TemneparypHuit Temneparypuuit
miarasoH s iara3oH s
Tun OyniBii ab0 MPUMIILIIEHHS Kareropis OHaJIEHHS OXOJIOIKEHHS
Type of building or space C Onexa ~ 1,0 k1o Onexa ~ 0,5 k10
ategory
Temperature range for | Temperature range for
heating, °C cooling, °C

Clothing ~ 1,0 clo Clothing ~ 0,5 clo
PKutnoBi OyauHKH, 1HII MPUMINICHHS | 18,0-25,0
(KyXHi, KOMOPH TOIIIO) 1] 16,0-25,0
CrosHHsA-X01b0a ~1,5 MeT 11 14,0-25,0
Residential buildings, other spaces
(kitchens, storages etc.)
Standing-walking activity ~1,5 met
Odicu 1 npuMIIICHHA 3 MOJIOHOO | 21,0-23,0 23,5-25,5
akTUBHICTIO (OKpemi odicu, odicH 1] 20,0-24,0 23,0-26,0
BIJIKPUTOrO ILIaHy, KOH(EPEHII-3aIH, "I 19,0-25,0 22.0-27,0
ayIMTOpii, iMalbHI, PECTOPaHU, KIIACH)
Cupsiya QisapHICTh ~1,2 MET
Offices and spaces with similar activity
(single offices, open plan offices,
conference rooms, auditorium, cafeteria,
restaurants, class rooms,
Sedentary activity ~1,2 met
JluTsaui caaku | 19,0-21,0 22,5-24,5
CrosHHA-X0160a ~1,4 MeT ] 17,5-22,5 21,5-25,5
Kindergarten 1T 16,5-23,5 21,0-26,0
Standing-walking activity ~1,4 met
Maras3uH | 17,5-20,5 22,0-24,0
CrosuHsa-xonp0a ~1,6 mer 1 16,0-22,0 21,0-25,0
Department store 10 15,0-23,0 20,0-26,0

Sk Bxe 3azHavanocb B A.l, cepenns
pO3paxyHKOBa TeMIIepaTypa MOXE BIJIPI3HIATHCH
BiJl HaBEICHUX 3HAYCHb 3  YpaxyBaHHSM,
HaIPUKJIAJ, MICIEBUX 3BUYAiB YM HEOOXiTHOCTI
eHepro30epeXeHHsT 3a YMOBH, SIKIIO 3MiHA
PO3paxyHKOBOi TEeMIIEpaTypH MPOTATOM JIHS
3HaXOJUThCA B MEXax JaHOTo Jianas3oHy, 1
MEIIKAHI[l MalTh Yac 1 MOXJIMUBICTE IS
aganTauii 10 3MIHEHOI  pO3paxyHKOBOI
TEMIIEPATYPH.

As noted in clause A.1 the mean design
temperature can vary from the values shown
to take account of e.g. local custom or a desire
for energy saving so long as the within-day
variation from the design temperature is

within the given range,

and the occupants are

given time and opportunity to adapt to the
modified design temperature.




JOIJATOK B
(moBiIKOBUIA)

OCHOBA JJ15s1 KPUTEPIIO AKOCTI
BHYTPIIIHBOI'O ITOBITPSA TA HOPM
BEHTHWJISLIIT

B.1 PexoMeH10BaHi NPoeKTHI HOPMU
BEHTWJISALII 1JI51 HEKUTJIOBUX OyaiBesIb

B.1.1 3azansni oani

Jlisi BU3HAYEHHS SIKOCTI BHYTPIITHHOTO TOBITPS
HE ICHY€ 3arajbHOTO CTAHJAPTHOTO IHJCKCY.

SkicTh BHYTPIIIHBOTO TIOBITPS B  TakOMy
BUMAJIKy BU3HAYAETHCS K 00OB’SI3KOBUIl PiBEHb
BEHTHJISALT qn KOHIICHTpAaLIii CO..

3aranbHOMPUUHSTO, IO SIKICTh BHYTPIIIHBOTO
MOBITPS 3HAXOAUTHCS i BIUTMBOM 3a0pyIHEHHS
Bil JroJeld Ta IXHBOI MisUTbHOCTI (OioJIOTivHI
CTiYHI BOJHW, KypiHHS), Big OymiBenb Ta IX
OCHAIIIEHHS 1 BiJ camMoi CHCTeMHU OIaJeHHs,
BEHTWISIIIT Ta KOHAWIIOHYBaHHS. J[Ba OCTaHHIX
JoKepena 3a3BUYall Ha3WBalOTh OYHiBEIbHUMHU
KOMIIOHEHTaMH. HeoOximna BEHTHJIALIS
0a3yeThCs Ha TITEHIYHUX HOPMaXx Ta MOKa3HUKAX
KOM(OPTHOCTI. Y OUIBIIOCTI BUNAAKIB Tiri€HIYHI
HOPMH OynyTh BH3HAYaTH HEOOXiTHY
BEHTWIALIIO 1100 Komdopty. BmiuB Ha
3I0pOB’Sl JIIOAMHU MOXE TPUMUCYBATUCH [0
MEBHUX KOMIIOHEHTIB 3a0pyIHEHHS 1 SKIIO
MOHIDKYEThCA KOHIIGHTpAIlisl OJHOTO JDKepea,
TAKOXX TOHMWXKYETbCS KOHLIEHTpAllisl 1HIIMX.
Komdopt Oinblie cTocyeTbest  CpUtMarovoi
AKOCTI TIOBITps (3amax, nmoapasHeHHs). B takomy
BUMAJKY pi3HI JoKepena 3a0pyIHEHHS MOXYTh
JOJIaBaTH  CKJIQJIOBI  €JIEMEHTH 3amaxy Jo
3arajabHOTO piBHSI. [Tpote 3arajabHOTO
Y3TO/DKCHHS IOJIO JIOJIaBaHHS PI3HUX JDKEpes
3a0pynHeHHs He icHye. B mirouomy cranmapri
KpUTEpii Oy/ie BUpaXaTUCh PI3SHUMHU LUISIXaMU:
B.1.2 Po3paxyHOK HEOOXimHOI BEHTHJIALIT IS
JIOJICBKOTO KOMIIOHEHTa (30HM KYpIHHS 1 30HH,
Jie BOHO 3a00pOHEHO) 1 Jo/JaBaHHS HEOOXiTHOT
BEHTWIALIT 17151 Oy/1IBETbHOTO KOMIIOHEHTA.

B.1.3 Po3paxyHok HEOOXiTHOT HOPMHU BEHTHIISILIIT
Ha oco0y YW Ha KBaJpaTHUH MeETp 3arajibHOi
TUTONII.

B.1.4 Po3paxyHok HEOOXiTHOT HOPMH BEHTHIIAIIIT
HAa OCHOBI MacoBOro OamaHcy 1 HEOOXiTHOTO
nokazHuka Jist piBHsA COs.

B.1.2 Memoo, uio 6azyemovca na n1100cokomy i
0yodise1bHOMY KOMNOHEHMAX

Po3spaxyHkoBa mpoekTHa HOpMa BEHTHIIALIL

Annex B
(informative)

Basis for the criteria for indoor air quality
and ventilation rates

B.1 Recommended design ventilation rates
in non-residential buildings

B.1.1 General

There does not exist a common standard index
for the indoor air quality. The indoor air
quality is then expressed as the required level
of ventilation or CO, concentrations. It is
general accepted that the indoor air quality is
influenced by emission from people and their
activities (bio effluent, smoking), from
building and furnishing, and from the HVAC
system itself. The two last sources are
normally called the building components. The
required ventilation is based on health and
comfort criteria. In most cases the health
criteria will also be met by the required
ventilation for comfort. Health effects may be
attributed to specific components of emission
and if you reduce concentration of one source
you also reduce concentration of others.
Comfort is more related to the perceived air
quality (odour, irritation). In this case
different sources of emission may have an
odour component that adds to the odour level.
There his however no general agreement how
different sources of emission should be added
together. In the present standard the criteria
will in the following be expressed in different
ways:

B.1.2 Calculating required ventilation for
people component (smoking, non-smoking)
and add the required ventilation for the
building component.

B.1.3 Calculate the required ventilation rate
per person or per square meter floor area.

B.1.4 Calculate the required ventilation rate
based on a mass balance and required criteria
for the CO;, level.

B.1.2 Method based on person and building
component

The calculated design ventilation rate is from



CKIIQIAa€ThCS 3  JIBOX  KOMIIOHEHTIB: ()
BEHTWIALIS U1 YCYHEHHS 3a0pyaHEHb, 10
HAJXOJATh BiJ MEIIKAHIIB (010JI0T14HI MOTOKH),
Ta (0) BEHTUJIALIS A1 YCYHEHHS 3a0pyIHEHD Bij
OyJIMHKIB Ta CHUCTeM. BEHTHIIALIS IS KOXHOI
KaTeropii — Ie cyma IUX JABOX KOMIIOHEHTIB, 5K
noka3aHo y piBHsiHHI (B.1)

Hopma BeHTWIIALIT TUIBKM A7 MELIKaHLIB (p
HaBezeHa B Tabmuii B. 1.

two components (a) ventilation for pollution
from the occupants (bio effluents) and (b)
ventilation for the pollution from the building
and systems. The ventilation for each category
is the sum of these two components as
illustrated with the equation (B.1).

The ventilation rates for occupants (gp) only
are listed in Table B.1:

Tabauus B.1 - OcHoBHa HeoOXigHA HOPMa BEHTUJIALIT 711 PO3PLKEHHST BUKHAIB (O10JI0TTUHUX

IIOTOKIB) BiJT JIIOJICH JJIS PI3HUX KaTeropii

Table B.1 - Basic required ventilation rates for diluting emissions (bio effluents) from people for

different categories

Kateropis OuikyBaHa Biz[cpTKOBa [ToBiTpstHMIA TTOTIK Ha 0CO0Y,
Category HEBJIOBOJICHICTh _ 1/c/ocoly
Expected Percentage Dissatisfied| Airflow per person |/s/per
I 15 10
I 20 7
i 30
\Y/ > 30 <4

Hopwma Bentmiswii g 1uis OyniBenbHux BUKuIiB The ventilation rates (gg) for the building

emissions are:

CTaHOBUTD:
Jly>)xe HU3bKHI pIBECHb . . Bucokwuii piBeHb
3a0pyaHeHHs OyiBii Husprnit PIBCHD 3a0pyaHeHHs OyiBii

. 3a0pyaHeHHs OyiBii i .
Very low polluting Low polluting buildin Non low-polluting
building P g g building

Kareropis | 0,5 n/c, M° 1,0 n/c, M° n/c, M°

Category I: 0,5 I/s, m? 1,0 I/s, m? I/s, m?

Kareropis Il 0,35 n/c, M* 0,7 n/c, M° n/c, M°

Category II: 0,35 I/s, m? 0,7 I/s, m? I/s, m?

Kareropis I11: 0,3 1/c, M’ 0,4 n/c, M 0,8 n/c, M

Category 111 0,3 I/s, m? 0,4 I/s, m? 0,8 I/s, m?

3aranbHa HOpMa BEHTWIALI sl MPHUMIIMIEHHS 3arajbHa HOpMa BEHTHIIALIL A MPUMIIICHHS

BU3HAYAETHCS 13 HACTYIMHOT (GOPMYITH

BH3HAYAETHCS 13 HACTYITHOT (OPMYITH

Qot=r"¢p+A-qs (B.1)
ne: where:
Ouot - 3arajbHa HOPMa BEHTHJIALIT mpuMimeHHs, (o = total ventilation rate of the room, I/s
1/c;
N - OpOeKTHEe 3HAa4YeHHsS KiutbkocTi soxedr B N = design value for the number of the persons
KiMHaTi; in the room,-
Jp - HOpMa BeHTWIAII Jas MemkaHmiB, (p = ventilation rate for occupancy per person,

po3paxoBaHa Ha 0co0y, JI/C;
A - 3aranbHa IUT0MA TPAMIIEHHS, M°;

O - HOpMa BEHTWJISALIIT 1711 BUKUIIB B1Jl OYAMHKY,

2
a/c, M

[Ipuknagu 3araibHUX HOPM BEHTWIIAIIT AJIs
HEIPOMHUCIIOBUX,

HCXUTIOBUX

OymiBenb

I/s, pers

A = room floor area, m?

Js =
building, I/s,m?

ventilation rate for emissions from

Examples of the total ventilation rates for non-
inustrial, non-residential buildings based on




0a3yl0ThCsl HA 3HAYCHHSX, MiJAPaXOBaHUX 32
noromororo dopmynu (B.1) 3a crangapTHEMEH
JAHUMH TYCTOTH 3alHATOCTI OyAiBII, 3a3HAYEHOL
y tabmuii B.2. 3nadeHHs B Tabnuil 6a3yroThCs
HAa T[IOBHOMY I[IepEeMIlllyBaHHI B MPHUMIIICHHI
(koHIIEHTpaIisl  3a0pyIHIOIOYMX PEYOBHH Yy
BUTSDKHIN 1 y poOouiii 30Hax omHakoBa). Hopma
BEHTWIALII MOXXE KOPHUTYBAaTHUCh BiJIOBITHO 0
e(DEeKTUBHOCTI ~ BEHTWIALi,  SKIIO  IIPOIEC
PO3MOAUTY TIOBITPS BIAPIZHAETHCSA BiJ MOBHOTO
MEepeMilllyBaHHs, IO MOXE OyTH TOCTOBIPHO
noseaeHo (EN  13779). Benrtunsamis, ska
HEoOXiJIHa B pe3yNbTaTi KypiHHS, 0a3yeTbcs Ha
npumnyiieHHi, mo 20 % MemkaHIiB € KypusMH 1
BUKYPIOIOTh 1, 2 nUrapku 3a roavHy. 3a yMOBHU
BHILIOTO BIJICOTKA KYpIIiB HOpMa BEHTHJIALI] Ma€e
30UTBIITYBaTUCH TIponiopIiiiiHO. HopMa BeHTHIISIIIT
JUIS KypiHHsS 0Oa3yeTbcs Ha KOoM(OpPTI, a HE Ha
riri€eHIYHUX HOpMaXx.

ByniBns 3 HHM3BKHM 1 JIy)X€ HH3bKUM pIBHEM
3a0pyIHEHHS - 1€ OymiBiIsI, y SKOI OUIBIIICTH
MarepiaiiB, 1110 BUKOPUCTOBYIOThCS JIsl 00pOOKH
BHYTPIITHBOL MIOBEPXHI, 3a/10BOJIBHSIE
HalllOHaJbHI 200 MIXKHApPOJHI HOPMH HHU3BKOTO
abo myXe HH3BKOTO 3a0pYJAHCHHS MarepialiB.
[Ipuknan Toro, sk BHU3HAYUTH MaTepiaau 3
HU3bKUM Ta JIy’K€ HU3bKUM pIBHEM 3a0pyHEHHS,
npenacraBieHui y nonatky C.

Ta6auus B.2- [Ipuknaau pekoMeH10BaHOT HOPMH
CTaHJAPTHOIO KUTBKICTIO JIFOJICH, 10 MepeOyBaroTh

these values are calculated using Equation
(B.1) with default occupancy densities
indicated in Table B.2. The values in the table
are based on complete mixing in the room
(concentration of pollutants is equal in
exhaust and in occupied zone). Ventilation
rates can be adjusted according to the
ventilation efficiency if the performance of air
distribution differs from complete mixing, and
can be reliably proven (EN 13779). The
ventilation required for smoking is based on
the assumption that 20 % of occupants are
smokers smoking and smoke 1,2 cigarettes per
hour. For higher rate of smoking the
ventilation rates should be increased
proportionally. Ventilation rates for smoking
are based on comfort, not on health criteria.

A building is called low-polluting or very
low-polluting, when the majority of building
materials used for finishing the interior
surfaces meet the national or international
criteria of low-polluting or very low-polluting
materials. An example of how to define low-
polluting and very low-polluting building
materials is given in Annex C.

BEHTWIALIT 17151 HEXKUTIIOBUX OY/TIBEIb 31
y OyIMHKY, 71 TPhOX KaTeropiit 3a0pyaHeHHs

B1J1 caMoi OyiBiIi. SIKIIIO KypiHHS 103BOJIEHE, OCTAHHS KOJIOHKA MICTUTh JOJAaTKOBY HEOOX1/IHY

HOPMY BEHTHUIISIIT
Table B.2 - Examples of recommended ventilation

rates for non-residential buildings with default

occupant density for three categories of pollution from building itself. If smoking is allowed the
last column gives the additional required ventilation rate.

JlonaeTnes
pH
ap O | Qtot | OB | Jtot | OB | Qtot | KypiHHi
Add when
. mokin
Tun Oynismi 3arajgpHa SmoKIng
i IIonmia, /e, M° st 9
npuMimieHHs [Kareropis M2/0006y e e, N - J/c, M° IS
Type of Category | Floor HU3bKOI'O HHU3BbKOI'O BHC.OKOFO
building or area  |n/c, M TUTST piBHS PiBHS PIBHA
space m2/personfy o : 36y IHEHHS )
MeEIIKaHI[IBRa0pyAHEHHS3a0pyIHEHHS] SvILiB a/c, M
I/s, m? for OymiBii OyniBIi | /Syriz for I/s,m?
occupancy|  I/s,m? I/s,m? for con-low
for very low-|low-polluted olluted
polluted | building | PO
building building




Oxpemuii odic | 10 1,0 05 15 [10] 20 |20 3,0 0,7
Single office T 10 0,7 03[ 10 (07| 14 | 14| 21 0,5
1 10 0,4 02| 06 (04| 08 |08 1,2 0,3
JlanqmadTHUH | 15 0,7 051 12 (10| 1,7 (20| 2,7 0,7
(BiZKpPHTOTO T 15 0,5 03[ 08 [07] 12 |14 19 0,5
iany) odic 1 15 0,3 02| o5 [04]| 07 |08 11 0,3
Land-scaped
office
KoHbepeHi- | 2 5,0 05| 55 [10] 60 |20 7,0 5,0
3a T 2 3,5 03[ 38 (07| 42 |14 49 3,6
Conference 1 2 2,0 02| 22 (04| 24 |08 28 2,0
room
AymuTopis [ 0,75 15 05155 10| 16 |20 17
Auditorium T 0,75 10,5 03(108 (0711214 11,9
1 0,75 6,0 02| 08 (04| 64 |08 68
Pectopan I 15 7,0 051 75 (10] 80 |20 90
Restaurant T 1,5 49 03| 52 [07]| 56 |14 63 5,0
1 1,5 2,8 02| 30 [04] 32 |08 36 2,8
Kac [ 2,0 5,0 05| 55 [10] 60 [20] 7,0
Classroom T 2,0 35 03[ 38 [07]| 42 |14 49
1 2,0 2,0 02| 22 (04| 24 |08 28
ITuTsauit | 2,0 6,0 05 65 [10]| 70 |20 80
Ca/I0K T 2,0 4,2 03| 45 (07| 49 | 14| 58
Kinder 1T 2,0 2,4 02| 26 [04] 28 [08] 3,2
garten
Maraszun | 7 2,1 10( 31 [20| 41 [30] 51
Depsrtmen T 7 1,5 07 22 (14 29 | 21| 3,6
store " 7 0,9 04| 13 |08 1,7 [12] 21

B.1.3 Memoo, wo o6a3yemoca na Hopmi
eéenmunayii, Hageoeniii Ha 0cod0y uYu Ha e
3azanvnoi naowi

Y Ttabmumi B.3 HaBegeHO TpUKIATUM  HOPM
BEHTHJIALIT JUIsl PI3HUX KaTeropiii Ha ocodby abo
Ha KBaJpaTHUN METp 3araibHOI TUTOMII.
3HaueHHs, HaBeleHI Ha o0coly, mependavyaroTh,
0 MEMIKaHIl € €IUHUMH  JDKepelaMu
3a0pynHEeHHsS. 3HAYeHHs, HaBEJEHI Ha 3arajbHy
oMLy, MepeadavyaroTh JHIle 3a0pyIHEHHS Bif
emicii maTepiany. BeHTumsmis B OyauHKax mae
OyTH CIOPOEKTOBaHA 3 YypaxyBaHHSIM YCiX
MIPUCYTHIX JOKEpen 3a0py/IHEHHS. Hnst
JOCATHEHHS TaHOT [Tl MOYKHA BUKOPHCTOBYBATH
pi3HI MeTONH, 1HOMI MoaaBaHHs 3HaueHb (B.1.2),
iHOJII MaKcHMallbHEe 3HaueHHS (MakCUMalbHe
pPO3paxyHKOBE 3HAYCHHS, W0 TPHUIIATAE Ha
0co0y, i 3HAYCHHS, WI0 MpPHNAZAac Ha M’
3aranpHOl Twiomi 3 Tabmumi B.3) 1 iHOmI
3HaUeHHS MDK HaWBHUIMUM  3HAUEHHSIM 1
3HAYCHHSIM, 10 O0a3yeTbCs HaA  J0JIaBaHHI

B.1.3 Method based on ventilation rate per
person or per m? floor area

Table B.3 lists for different categories the
recommended ventilation rates expressed either
per person or per square meter floor area.

The values per person assume that occupants
are the only source of pollution. The values per
floor area assume only the pollutions from
material emissions. Ventilation in the building
shall be designed considering all sources of
pollutions present. Though, different methods
are possible to use in this objective, sometimes
addition of the values (see B.1.2), sometimes
the highest value (maximum of the calculated
value based on per person and the value based
on per m? floor area from Table B.3) and
sometimes a value between the highest value
and the value based on addition (Table B.2).
When national regulations don’t decide it, the
designer shall make his own decision and report



(tabmums B.2). Konu HamioHanbHI HOPMH II€ HE
BUPIIIYIOTh, TPOEKTYBAILHUK Ma€ MPHAHATH
BJIACHE PILICHHS 1 ONUCATH HOTO.

it.

Ta6auus B.3- [lpuximagym peKoMeHIOBaHOT HOPMHU BEHTHIIALIT JJIsi HEXKUTIOBUX OYIiBElIb TPHOX
KaTeropi 3a0pyaHEHHS TUIbKH Bix Oyaimi. Hopmu HaBeneHi Ha ocoOy un Ha M? 3arapHOT o
Table B.3 - Examples of recommended ventilation rates for non-residential buildings for three
categories of pollution from building itself. Rates are given per person or per m? floor area

TIoBiTpsHMIA IOTIK BUKHAIB 3a0pyRHEHb OymiBI (JI/C, M)
ositpsmuii motix Ha Airflow for building emissigns pollutions (I/s/mz)
Kateropis | ocoby (wc/oco6a) | . Hyxe HU3bKUi Hwu3bkuii piBeHb Bucoxwuii piBeHb
Category | Airflow per person p1BEHb 3a6py)_:[HeHH;1 3a6pngegHﬂ 3a6pnge§HH
lisipers OymiBii _ 6yzuBJ11_ OymiBii _
Very low polluting Low polluting Non low polluting
building building building
| 10 0,5 1 2
I 7 0,35 0,7 1,4
I 4 0,2 0,4 0,8

Taboauus B.4- [Ipuknamu pexomenaoBanoi koHmneHTpaiii CO, BHIlle KOHIIEHTpaIlii 30BHIITHLOTO
cepeAOBUIIA IS MIAPAXyHKY 1 PEryIIOBaHHS CIIOKHUBAHHS
Table B.4 - Examples of recommended CO, concentrations above outdoor concentration for

energy calculations and demand control.

Kareropis
Category

Bianosigna xonnentparist CO, Buiie
30BHIIIHKOI Y PPM nnst eHepreTuuHux

Corresponding CO, above outdoors in

pO3paxyHKiB

PPM for energy calculations

350

500

800

<800

B.1.4 Pexomenoosani 3nauenns CO> o0na
eHepzemuqHOo20 Po3PaAxXyHKy

HeoOxinna HOpMa BEHTWIAIII TaKOX MOXKE
BU3HAUAaTUCh HA OCHOBI PIBHSHHS MacOBOTO
6amancy mo konmentparii CO, (EN 13779) 3
ypaxyBanHsaM CO; KOHIIEHTpaIlii 30BHIIIHHOTO
cepenoBuiia. PekoMeHIOBaHUN KpuUTepil i
pospaxynky CO,  HaBemenwii 'y  B.4.
[TepepaxoBani 3HadeHHs CO; MOXYTh TaKOX
BUKOPUCTOBYBATUCH JUISI AMalTHBHOI CHUCTEMH
BEHTHUJISAIII.

SIKI0 BEHTHIIAIIIST KOHTPOJTIOETHCSI aBTOMATHYHO

(DCV), wMakcumanbHa  TPOCKTHA  HOpMa
BEHTWIALII Mae€ BIANOBIAATH  pO3paxoBaHiil
MaKCUMaJbHIH  KOHIIGHTpalii  3a0pyJHEHb.

Hopma BeHTMIISIIIIT MOXKE 3MIHIOBATHUCH Y MeXax
MaKCUMAJILHOI 1 MIHIMAJIbHOI TOYHO BU3HAYEHOIL

B.1.4 Recommended values of CO, for energy
calculation

The required ventilation rates can also be
calculated based on a mass balance equation for
the CO, concentration (EN 13779) taking into
account the outdoor CO, concentration.
Recommended criteria for the CO, calculation
are included in B.4. The listed CO, values can
also be used for Demand Control Ventilation.

If ventilation is controlled automatically (DCV)
the maximum design ventilation rate has to
correspond to the calculated maximum
concentration of pollutant. The ventilation rate
may vary between the maximum and minimum
ventilation rates specified, however, the



HOPMH BEHTWISIII, OJHAK TOYHO BHU3HAYCHA
MIHIMaJIbHA HOpMa BEHTWIALIT Mac
3a0e3meuyBaTUCh MPOTITOM Mepioy 3aiHATOCTI
OymiBiIi.

B.2 PexomennoBaHi MpOEKTHI HOPMHU BEHTHIIALIIT
YKUTJIOBUX OyJIMHKIB

JIoCATHEHHSI  SIKOCTI  BHYTPIIITHBOTO  IMOBITPS
3QJICKUTH 3/1€0LTBIIIOTO Bl TPhOX MOKA3HUKIB:
BUJAJICHHS 3a0pyQHCHHS 3 MPUMINICHb 3
ITIJIBUIIICHOI0 BOJIOTICTIO (BaHHI KIMHATH, KYyXHi,
TyaJIeTHI TPUMIIICHHS);

3arajbHa BEHTWIALIS BCiX MPUMIIICHb JKUTJIA;
3arajbHa BEHTHJIALIS BCIX YKMTIIOBUX IIPUMIIICHD
3 TIOKa3HUKOM CBIXKOCTI TIOBITPS Yy TOJIOBHHUX
MPUMIIICHHAX (CHabHI 1 BiTaNbHI);

BusHaHo, 110 Aesiki GakToOpH y IUX MOJOKEHHSIX
B OUIBIIIOCTI BUIAJKIB BIUIMBAIOTh HA JIOCATHEHY
SKICTb BHYTPIIIHBOTO TOBITpsA. Hampukman,
MMOKa3HUK MOXKE€ BUPAKATUCh TPhOMA PI3HUMH
METOIaMH:

- HeoOXiJlHA BUTSHKKA Yy MPHUMIMICHHAX 3
IIJIBUIIICHOIO BOJIOTICTIO € BaXJHMBOK IS
YCYHEHHsI MICIICBOrO 3a0pyJAHCHHS Ha JaHIii
ot (MOHMKEHHS TaKOX € HEOOX1THUM);

- HeoOXxiJgHa 3arajgbHa BEHTHJIAIIS (BC1 KIMHATH
MalTh OyTH BEHTWIbOBaHMMH). Llg BuMoOra
3arajjoM TakKOXX pOOUTh MOMKJIUBHMH JICSKI
MEPEHECEHHsT TOBITPS 3 BITAICHb (KUTIOBUX
KIMHAT, IJajibHI, CHOAJbHUX KIMHAT) 4epe3s
KOPHJIOpPU 10 TPUMIIIEHb 3  MiJBUIIECHOIO
BOJIOTICTIO (KyXOHb, BAHHUX KIMHAT, TyaJIeTHUX
KIMHAT);

- neski Hopmu BpaxoBYIOTh 3arajJibHy HOPMY
BEHTHJIALIT B OY/TiBJIi, 1HIIII HAaJIal0Th OCOOJIMBOTO
3HAYEHHS MIHIMAJIbHOMY IOCTA4aHHIO MOBITPS B
CHAIBHIO 4YM Yy BiTanbHIO. lle momoBHEHHS st
OJIHOTO 1 TOTO X 3arajJbHOTO PIBHS Tependavae
Kpanly SKiCTh BHYTPILIIHBOTO MOBITPS, TOMY IO
CUCTEMH MAIOTh MPUCTOCYBATH 1 JIOCTABUTH HOTO
y BIITIOBIHI KIMHATH, JIe IMCHO € MiSIbHICTb.
SIKicTh BHYTpIIIHBOTO TMOBITPSI BUpaKE€Ha SK
HEOOXI1THUM piBeHb BeHTW AL, [ aganTuBHOT
CUCTEeMHM  BEHTHWJIALII  pIBHO3HAYHICTH  Mae
BU3HAUATUCh Ha HamioHanbHOMY piBHI. [lami
MOKa3HUK OyJe BUPaXEHUN pI3HUMH LUIIXaMU
(Tabmuus B.S).

Jlns  3arambHOI  BEHTHIIAINIT B JKHTIOBHX
MPUMILIEHHSX BEHTHJIALIMHI TOBITPSHI MOTOKH
JI0 CTIAJICHD Ta BITAJICHb BU3HAYAIOTHCS, SK:

- TIOBITPOOOMIH 3a TOJIUHY IS KOXKHOI KIMHATH
Ta/abo0 TMOCTayaHHsS 30BHIIIHBOTO TMOBITPS JJIs
JOCATHEHHS HEOOXiIHUX YMOB y TOJIOBHUX

specified minimum ventilation rate shall be
provided during occupancy.

B.2 Recommended design ventilation rates in
residential buildings
IAQ achieved depends mainly on three criteria:

Exhaust of pollutions in wet rooms (bathroom,
kitchen, toilets).

General ventilation of all rooms in the dwelling.
General ventilation of all rooms in the dwelling
with fresh air criteria in the main room (bed and
living rooms).

It is admitted that some factors in these
regulations have generally an impact on
achieved IAQ. For instance, the criteria may be
expressed by 3 different methods:

-Requiring exhaust in the wet rooms is
necessary to remove local pollutions in these
areas (depression is also necessary).

-Requiring general ventilation (all rooms to be
ventilated). This requirement is generally also
allowing some transfer from main living rooms
(living and diner room, bedrooms..) via
corridors to wet rooms (kitchens, bathrooms,
toilets).

-Some regulations consider the overall
ventilation rate in the building, others have
added emphasize on the minimum supply air
per bed and living room. This addition allows
for the same overall level a better IAQ because
systems have to adapt and deliver in the
appropriate room where the real occupation is.

The indoor air quality is expressed as the
required level of ventilation. For Demand
Controlled Ventilation, equivalences have to be
defined at National level. The criteria will in the
following be expressed in different ways (see
Table B.5).

The ventilation air flows of the bedrooms and
living rooms for general ventilation in the
dwelling are expressed as:

- air change per hour for each room and/or
outside air supply to achieve a requirement in
the main rooms. When choosing this option, it is



kiMHarax. Ilpu BuOOpI WBOTO BapiaHTy, 5K
MpaBUI0, HEOOXITHO JMOCATTH OJHOTO 3 JIBOX
HACTYIHUX  ITOKAa3HUKIB, IO  CTOCYIOTBCS
3a0pyIHCHHS B TPUMIIICHH] 3 TiABUIIECHOIO
BOJIOTICTIO;

- HEOOXigHI BUTSKHI HOpPMH (BaHHA KiMHAaTa,
TyaJIeTHI IPUMIIIEHHS 1 KyXHi).

[Tomaya moBITPA O KyXOHb, TYyaJIeTHUX
MIPUMILICHB 1 BaHHUX KIMHAT MOXKE
3MIMCHIOBATHCh TIEPEHECCHHSM TOBITPSI  BiJl
CIIaJICHb 1 BITAJICHb.

generally required to achieve also one of the
two following criteria to deal with pollution in
the wet rooms;

- required exhaust rates (bathroom, toilets, and
kitchens).

The supply air to kitchens, bathrooms and
toilets may be the transfer air from the
bedrooms and living rooms.

Taboauus B.S- [lpukimang HOpM BEHTWIAIIT Ui >KUTIOBUX OyauHKIB. HemepepBHUN pexum
BEHTUJIFOBAHHS IIPOTATOM Yacy BUKOPUCTAHHS MpUMIIIeHb. [[0BHE 3MillTyBaHHS.
Table B.5 - Example of ventilation rates for the residences. Continuous operation of ventilation

during occupied hours. Complete mixing

BitasbHi 1 BUTSOKHUHN TTOBITPSHUMN TTOTIK, JI/C, CIAJIbHI,
Hopwma nositpoo6miny MEePEBKHO 30BHIIIHINA MOBITPSIHAHA MOTIK
Air change rate® Living room and Exhaust air flow, I/s bedrooms, mainly
Kareropis outdoor air flow
Category we, M2 . a/c, ocody bl /e, M Kyxus BaHHl Ty@eTHl
Is, m? KpaTHicTh | Js, pers ” Ifs, m? Kitchen KIMHATH  [IPUMILICHHS
(1) ach 2) 3) (42) Bathrooms | Toilets
(4b) (4)
I 0,49 0,7 10 1,4 28 20 14
] 0,42 0,6 7 1,0 20 15 10
I 0,35 0,5 4 0,6 14 10 7

® HopMa HOBITpOOOMiHYy BHpaxkeHa B JI/C, M° i KpaTHICTh NOBITPOOOMiHY BiINOBIiAIOTH OIMH

OJIHOMY TIPH BUCOTI cTenl 2,5 M.

% The air change rates expressed in 1/sm? and ach correspond to each other when the ceiling height

is2,5m.

® KisbKiCTb MEIIKaHI[B MOXe OyTH po3paxoBaHa 3a KUIBKICTIO CajieHb. 32 HEOOX1AHOCTI MalOTh
BUKOPHCTOBYBATHCH TIPHITYIICHHS Ha HAIIOHAILHOMY PiBHI; IS eHEPTETUIHOTO PO3PAXYHKY Ta
PO3paxyHKY SIKOCTI BHYTPIIIHBOTO MOBITPSI BOHM MOKYTh 3MIHIOBATHUCH.

® The number of occupants in a residence can be estimated from the number of bedrooms. The
assumptions made at national level have to be used when existing; they may vary for energy and

for IAQ calculations.

[Ipuknan MmeToaukyu BUOOPY HOPMHU BEHTUIISALIII.

SIK110 3HAUYEHHS SIKUXOCh KOHKPETHUX KaTeropii

y Tabmuili € TPUYUHOK pI3HUX 3HAYEHb
BEHTWIALII B  3aJIE&KHOCTI BIX  KUIBKOCTI
MEIIKAHINB, 3arajbHOi IUIOMII 1 KUIBKOCTI
KyXOHb, BAHHUX KIMHAT 1 TyaJeTHUX IPUMIIIEHb,
HeoOXiTHO JIOTPUMYBATUCH HACTYITHUX
MIPUHIIMITIB!

1) [MizpaxyBaTu 3arajibHy HOPMY BEHTUJISIT JUIS
KUTIA, 0 0a3yeThes Ha:
3arayipHii o, komonka (1);

KUJIBKOCTI MeEINKaHI[IB ab0 4Yuci CcHajJeHb,

Example of procedure for the
ventilation rate:

When the values of any specific category in the
table leads different values of the ventilation
depending on the number of occupants, floor
area and number of kitchen, bathroom and toilet
exhausts the following principle should be

followed:

selecting

1) Calculate total ventilation rate for the
residence based on:
Floor area, column (1).

Number of occupants or number of bedrooms,



KoJioHKH (2) Ta (3).

2) BuOparu Oinblie 3HaYeHHS 13  BUIIE
HaBEJEHUX 3HAueHb a) abo D) g 3arajapHOI
HOPMH BEHTHUJISIIIIT KUTIIA

3) CkopuryBaTH BUTSDKHI TOBITPSIHI TOTOKH 3
KyXHI, BAHHUX KIMHAT 1 TyaJ€THUX HPUMIIICHB,
KOJIOHKA (4) B1MOB1THO:

a) B KUTJII 3 MaJIOK 3arajibHOI0 TUIONICI0 HOpMa
BUTSDKHOTO MOBITPSIHOTO MOTOKY CTAa€ MEHILIOIO;
0) y BEIMKOMY KUTII - O1IBINOI0;

4)  30BHINIHE TIOBITPA  Ma€  HAIAXOIUTH
0e31ocepeIHbO JI0 BITAJICHD 1 CITAJICHb.

HaBeneni B TaONMuIsIX 3HAYEHHS [IOMYCKAIOTh
MTOBHE MEepeMIITyBaHHS MOBITPs B KiMHATI (TOOTO
KOHIIGHTpalliss  3a0pyAHEHHS  OJHaKoBa Yy
BHXIJIHIH 1 poO0Uiii 30HaX).

B.3 PexoMmeHnoBaHM KpUTEPild JAJIs1 BUSHAYCHHS
PiBHIB 3BOJIOKEHHS Ta OCYILICHHS

SKI0  BUKOPHUCTOBYETHCS  3BOJIOKEHHS 200
OCYIIEHHs, TO 3HadYeHHs  Tabmumi  B.6
PEKOMEHAYIOTHCS SIK PO3PaXyHKOBI 3HAUSHHSI ITi]]
MPOEKTHI YMOBH.

3a3Buyaii 3B0JI0KEHHS 200 OCYIIIEHHS HEOOX1HE
JUIIE JUIsl CIIeHiaJIbHUX THITIB OyaiBeNb, TaKUX
K My3el, AesSKi MEAUYHI 3aKjaagu, IPOMHCIOBI
MPUMIILIEHHS, TTarepoBa MPOMHCIOBICTh TOLIO.
KpiMm  Toro, pekoMEHAYETbCS  OOMEKHUTH
abCONIOTHY BOJIOTICTh 10 12 T/KT.

column (2) and (3).
2) Select the higher value from above a) or b)
for the total ventilation rate of the residence

3) Adjust the exhaust air flows from the kitchen,
bathroom and toilets, columns (4) accordingly:
in residences with small floor area exhaust air
flow rates become smaller;

in large residences higher.

4) Outdoor air should be supplied primarily to
living rooms and bedrooms The values in the
table assume complete mixing in the room (i.e.
concentration of pollutants is equal in exhaust
and in occupied zone).

B.3 Recommended criteria for dimensioning of
humidification and de-humidification

If humidification or dehumidification is used the
values in Table B.6 is recommended as design
values under design conditions.

Usually humidification or dehumidification is
needed only in special buildings like museums,
some health care facilities, process control,
paper industry etc.

Besides it is recommended to limit the absolute
humidity to 12 g/kg.

Taéauus B.6- Ipukian pekoMeHI0BaHOTO PO3PaXyYHKOBOTO KPUTEPIIO CTYMEHS BOJIOTOCTI Y 30H1
3aHATOCTI, SIKIIIO BCTAHOBJICHI CUCTEMHM 3BOJIOYKEHHS 1 OCYIITYBaHHS

Table B.6 - Example of recommended design criteria for the humidity in occupied spaces if
humidification or dehumidification systems are installed

Po3paxyHkoBa
B1IHOCHA BOJIOTICTh

PospaxyHnkoBa
BIIHOCHA BOJIOTICTh

Special spaces (museums, churches etc) may
require other limits

Tun OyniBni/mpuUMIilIeHHS Kareropis | anst ocymryBanus, % | 1u1st 3BOJIOKEHHS, %
Type of building/space Category Design relative Design relative
humidity for humidity for
dehumidification, % | humidification, %

[IpuMilieHHs, JIe TTOKa3HUK 3BOJIOKCHHS 50 30
BCTAHOBJIFOETHCA MEIIKAHISIMH. 60 25
CreunianbHi NpUMIIIEHHS (My3€l, HEpKBU "I 70 20

TOIII0) MOXKYTh OTPEOyBaTH 1HIINX MEXK

Spaces where humidity criteria are set by

human occupancy. v > 70 <20

B.4 PexoMeHnoBaHa BEHTHJISALISI NPOTATOM
rOJIMH He3aAWHSATOCTI
Hexwutnosi Oymisimi

B.4 Recommended ventilation during un-
occupied hours
Non-Residential buildings




30BHIINIHIN TOBITPSHUMN TIOTIK, IKUW JOPIBHIOE 3a
BEJINYNHOIO IBOM 00’eMaMm MOBITPS
BEHTUJILOBAHOTO TMPHUMIIIEHHS, MAa€ MOJABATHChH
y TPHUMINICHHS TMepe] HOro BUKOPUCTAHHSIM

(Hampukam, SIKIIIO HOpMa KpPaTHOCTI
MOBITPOOOMIHY JIOPIBHIOE 2, BEHTUJIIOBaHHS
pPO3MOYMHAETECS 32  OJHY  TOAWHY  JIO
BUKOPHUCTAHHS  TNpuMimieHHs). [H}inpTpamis
MOXE IIJIpaXOBYBaTHCh SK YacTHHA  Ili€l
BEHTHJIAIII (IONMyCTHMI BTpaTH MaioTh OyTH
OITHCAaHi).

3aMiCTh CUCTEMH IONEPEIHBOTO0 BEHTHUIFOBAHHS
OymiBIl MaloTh BEHTWIIOBATUCh IPOTATOM

nepiogy HE3aWHATOCTI 3 MEHIIOK KPaTHICTIO
MOBITPOOOMIHY HIX MPOTATOM TIEPiOAY, KOJH
OymiBiis 3aifHsATa. MiHIMaJlbHa HOpPMa BEHTHJIALIIT
Ma€ BCTAHOBJIIOBATUCh, 0a3ylO4YHWCh Ha THITI
OyIWHKY Ta piBHI 3a0pyJHEHHS NpUMIilIeHHA. B
pasi, SIKIIO HAIIOHAIBHI BHUMOTH HEIOCTYIIHI,
PEKOMEHIIYEThCS OpaTH MiHIMAJIbHE 3HAYCHHS
Bix 0,1 JI/C,M2 1m0 0,2 JI/C,MZ.

Kutnosi OyInMHKH

Y kutioBoMy OYAWHKY HE3alHATHH TIEpiox
O3HaYa€e IMEpPEeBaXHO IMepioJl, KOJIU BIJICYTHA
norpeba. MiHIMaTbHy  HOPMY  BEHTHUJISIIIL
pEKOMEHIyeThCsl Opatu B Mexkax Mixk 0,05 weMm?
mo 0,1 JI/C,M2 MPOTATOM HE3aWHATHX TOJAWH 3a
YMOBH, SIKIIIO HEMae 3HaUEHHS Ha
HalllOHAJFHOMY PiBHI.

Outdoor air flow equivalent to 2 air volumes of
the ventilated space shall be delivered to the
space before occupancy (e.g. if the ventilation
rate is 2 ach the ventilation is started one hour
before the occupancy). Infiltration can be
calculated as a part of this ventilation (leakage
assumptions should be described).

Instead of pre-start of the ventilation system,
buildings to be ventilated during the unoccupied
periods, with lower ventilation rate than during
the occupied period. The minimum ventilation
rate shall be defined based on building type and
pollution load of the spaces. A minimum value
of 0,1 to 0,2 I/s;m? is recommended if national
requirements are not available.

Residential buildings

In residential building, "unoccupied periods"
means mainly periods when there is no demand.
A minimum ventilation rate between 0,05 to
0,1 I/s;m®> during un-occupied hours is
recommended if no value is given at national
level.




JOAJATOK C
(moBiIKOBUIA)

MPUKJIAJl BU3HAUYEHHSI HHM3BKOI 1
AYXKE HU3bKOI 3ABPYJHEHOCTI
BYAIBEJIb

ByniBnst Mae HU3BKUU pIBEHb 3a0pYAHEHOCTI 3a
YMOBH, SIKIIO OUIBIIICTE MaTepialgiB MawTh
HU3BKUI piBeHb 3a0pyaHeHocTi. Martepianu 3
JIy’)Ke€ HHU3BKMM DpIBHEM 3a0pyJHEHOCTI - IIe
HATypaJlbHI TPAAMINHI Marepianm, Taki sK
KaMiHHS 1 CKJIO, K1 € O€3IIeYHHUMH 1100 BUKHU/IIB,
1 Marepiayid, $Ki BiIMOBIJAIOTh HACTYITHUM
BHUMOTaM:

-BUKHUIM 3arajbHOl KUIKOCTI OPTaHIYHUX CIOJYK
(TVOC), meHuii 3a 0,2 Mr/(M* * rox);

-BUKHIH (popManbaerifis, Mermi 3a 0,05 mr/(m
ron);

-BHKHIH aMiaky, MeHri 3a 0,03 mr/(m% rox);
-BUKHaM KaHueporenuux kommoHeHTiB (IARC),
menui 3a 0,005 Mr/(M* ¢ ron);

-Matepiall He Mae 3amaxy (BiJICOTOK HEBIOBO-
JICHUX BiJ 3amaxy € Hmx4e 15 %).

bynisns Mae JTyKe HU3BKHH piBEHb
3a0pyIHEHOCTI, SKIIO BC1 MaTepiald MalOTh JTyKe
HU3BKUW pIBEHb 3a0pyJHEHHS 1 B OYIiBJII HIKOJIU
HE KypWJHM 1 KypiHHA 3abopoHeHo. Martepianu 3
ny)Ke HHU3BKHM piBHEM 3a0pyIHEHOCTI - IIe
HaTypaJibHI TpaJMIIfHI Marepianu, Takl SK
KaMIHHS, CKJIO 1 MeTalH, SKi € OC3MCYHUMH I10
BIIHOIIEHHIO IO BUKHJIB, 1 MaTepiajiid, M0
BiJIMOBIIaI0Th HACTYITHUM BUMOTaM:

- BUKH/IM 3araJIbHOI KIJTBKOCTI OpPTraHIgYHUX CIOJIYK
(TVOC), menumi 3a 0,1 mr/(M? * rox);

- BUKUAU QopMmaibaeriiie, Meni 3a 0,02 Mr/(M2 .
ron);

- BUKUIM aMiaky, MeHii 3a 0,01 Mr/(M2° ron);

- BuKkHMaU KaHieporeHHux kommoHeHTiB (IARC),
men1i 3a 0,002 Mr/(M2 * ron);

- Marepiall He Mae 3amaxy (BiICOTOK HEBIIOBO-
JeHux BiJ 3amnaxy € Huxde 10 %).

Annex C
(informative)

Example on how to define low and very low
polluting buildings

The building is low polluting if the majority of
the materials are low polluting. Low polluting
materials are natural traditional materials, such
as stone and glass, which are known to be safe
with respect to emissions, and materials which
fulfil the following requirements:

-Emission of total volatile organic compounds
(TVOC) is below 0,2 mg/m? h.

-Emission of formaldehyde is below 0,05
mg/m? h.

-Emission of ammonia is below 0,03 mg/m %,
-Emission of carcinogenic compounds (IARC)
is below 0,005 mg/m “h.

-Material is not odorous (dissatisfaction with
the odour is below 15 %).

The building is very low polluting if all of the
materials are very low polluting and smoking
has never occurred and is not allowed. Very
low polluting materials are natural traditional
materials, such as stone, glass and metals,
which are known to be safe with respect to
emissions, and materials which fulfil the
following requirements:

- Emission of total volatile organic compounds
(TVOC) is below 0,1 mg/m? h.

- Emission of formaldehyde is below 0,02
mg/m? h.

- Emission of ammonia is below 0,01 mg/m 2h,
- Emission of carcinogenic compounds (IARC)
is below 0,002 mg/m “h.

- Material is not odorous (dissatisfaction with
the odour is below 10 %).



JIOJATOK D

(moBiIKOBUIA)

PEKOMEHJIOBAHI KPUTEPII
OCBITJIEHHSA

Annex D

(informative)

Recommended criteria for lighting

Tabauus D.1 - [Ipukiany MpoeKTHUX PIBHIB OCBITICHOCTI IS ACSKHX OY/IBENb 1 MPUMIIIEHD 3
EN 12464-1. Takox B iHpopmMariiinux mimsax npeacrasieni UGR ta Ra.
Table D.1 - Examples of design illumination levels for some buildings and spaces from EN
12464-1. For information purposes the UGR and Ra are also presented.

3amana
OCBITJICHICTh
Em g pobouiit
Tun OyiBii [Ipumienus 30_Hi, JIK UGR | Ra [Tpumitka
Type of building Space Maintained Remarks
illuminance, Em
, at working
areas, Ix
Oxkpewmi odicu 500 19 | 80 [HaBucorti 0,8 m
Single offices At0,8m
Odicu Bigkputoro tumy (3 500 19 | 80 [ HaBucori 0,8 m
BiJIKpUTHUM TUIAHYBAHHSIM ) At0,8m
Open plan offices
Kondepeni-3anmu 500 19 | 80 [HaBucoti 0,8 m
Conference rooms At0,8m
3aKkJ1agu OCBITH Kmacu 300 19 80 | Ha Bucoti 0,8 M
Educational buildings Classrooms At0,8m
Kiacu m1s HaBuaHHS 500 19 80 | Ha Bucoti 0,8 M
JIOPOCITUX At0,8m
Classrooms for adult
education
Jlekmiina 3ama 500 19 80 | Ha Bucoti 0,8 M
Lecture hall At 0,8 m
UlikapHi 3aranbHe OCBITJICHHS B 100 19 | 80 [Ha Bucorti 0,8 m
Hospitals JTiKapHSAHIN manaTi At0,8m
General ward lighting
[Tpocta ornsgoBa KiMHaTa 300 19 80 | Ha Bucoti 0,8 M
Simple examination At0,8m
KimuaTtu mist oOcTexxeHHs 1000 19 90 | Ha Bucoti 0,8 M
Ta JIIKyBaHHS At0,8m
Examination and treatment
["oteni Ta pecropanu | Pecropanuuii 3ai, igayibHi - - 80 | Ha Bucori 0,8 m
Hotels and restaurants| Restaurant, dining room At0,8m
CropTHBHI CIIOPY/IH CriopTHBHI 371 300 22 | 80 | HaBucoti 0,8 m
Sport facilities Sports halls At0,8m




3amana
OCBITJICHICTh
Em s poOouiit
Tun OyiBii [TpuminieHHs 39Hi, JIK UGR | Ra [Tpumitka
Type of building Space Maintained Remarks
illuminance, Er
, at working
areas, Ix

[TpumitneHHs 1is Micre Toprisii 300 22 | 80 | HaBucori 0,8 ™
OITTOBOTO 1 Sales area At0,8m
[pO3PiIOHOTO Bci iHm1i npuMinieHHs mo3a 500 19 80 | Ha Bucoti 0,8 M
pOIaxy (KpUTi MiCIIEM TOPIiBJIi At0,8m
0azapu, aHTapH ) Till area
\Wholesale and
retail premises
JlinsHKH Kopunop 100 28 | 40 | Ha Bucorti 0,8 M
[TOCTIHHOTO Corridor At 0,8 m
[epeMileHHS Cxomu 150 25 40 | Ha Bucoti 0,8 m
UTFOJIEH Stairs At0,8m
Circulation areas

[H11 Oy miBmi
Other buildings

Jusuces EN 12464-1

See EN 12464-1




JTOJIJATOK E
(oBiIKOBUIN)

CUCTEMHUM KPUTEPIHN PIBHSI
BHYTPIIIHBOI'O IIYMY JESAKHUX
IPUMIILIEHD I BYJIBEJIb

Annex E
(informative)

Indoor system noise criteria of some spaces
and buildings

Tabauus E.1 - [Tpukinaau npoekTHOTO A-3BaXKEHOTO PiBHS 3BYKOBOTO THCKY
Table E.1 - Examples of design A-weighted sound pressure level

PiBensb 3ByKy, 1B(A)
Sound pressure level [dB(A)]
Bynisns Tun npuMineHHs . .
Building Type of space CTaHHapTHHH [[puiiHsTEe MTPOEKTHE
Jliara3oH 3HAYCHHS
Typical range Default design value
PKutiosa BitannHsa Bix 25 no 40 32
Residential Living room 2510 40
CroanpHs Bix 20 mo 35 26
Bed room 20 to 35
Y craHoBu Jorisny 3a JnTsai caaku Bix 30 no 45 40
I THMHU Nursery schools 30 to 45
Child care institutions  [7jya4i sema Bin 30 10 45
Day nurseries 30 to 45 40
Miclist myOJIiYHOTO AyauTopii Bin 30 mo 35 33
310paHHs JIIoIeiH Auditoriums 30to 35
Places of assembly BiGmioTexu Bix 28 110 35 30
Libraries 2810 35
Kinorearpu Bix 30 mo 35 33
Cinemas 30 to 35
3aiu CyJIOBHX 3aCiJlaHb Bix 30 no 40 35
Court rooms 30 to 40
My3sei Binx 28 o 35 30
Museums 2810 35
KOMepU;lI/I_Ha Margsngn po3apiOHOT Bix 35 10 50
Commercial TOPTiBIII 40
. 3510 50
Retail shops
'YHiBepMaru Binx 40 mo 50 45
Department stores 40 to 50
CynepMapkeTi Bin 40 no 50 45
Supermarkets 40t0 50
KoM 'rorepHi 3amm Bix 40 mo 60 50
Computer rooms, large 40 to 60
KoMIT'roTepHi Kiaacu Bix 40 10 50
Computer rooms, small 40 to 50 45




PiBens 3ByKy, n1B(A)
Sound pressure level [dB(A)]

Bynisns Tun npuMinieHHs
Building Type of space CTa‘HllapTHI/II\;I [IpuiiHsATE TPOEKTHE
Jiana3zoH 3HAUEHHS
Typical range Default design value
UlikapHi Kopunopu Bix 35 no 45 40
Hospitals Corridors 351045
Omnepartiiini Bix 30 no 48 40
Operating theatres 30to 48
UlikapHsHI manaTu Bin 25 no 35 30
\Wards 2510 35
[Tayiatk HIYHOTO Bix 20 10 35
nepe6yBaHH_;I _ 20 t0 35 30
Bedrooms night-time
[la;aT neHHOTO Bix 25 110 40
repeOyBaHHs _ 25 10 40 30
Bedrooms daytime
[orem BectuOroii Bix 35 no 45 40
Hotels Lobbies 3510 45
Peectparriiina Bix 35 no 45 40
Reception rooms 351045
["oTenbHI KiMHATH ()15
HIYHOTO Mepioy) Bix 25 no 35 30
Hotel rooms (during night- 2510 35
time)
["oTenbHI KiMHATH (AJ14
IEHHOTO Tepioy) Bin 30 no 40 35
Hotel rooms (during 30to 40
daytime)
OdicHi OyaiBmi Maui odicu Bin 30 1o 40 35
Offices Small offices 30 to 40
Kondepeni-3am Bix 30 10 40 35
Conference rooms 30 to 40
Odicu 3 BITKUTHUM Bix 35 10 45
MpocTopoM 35 10 45 40
Landscaped offices
Q(i)lcm kaOiHeTH (OAHOMICHI Bix 35 110 45
KlMgaTH) _ 35 1o 45 40
Office cubicles
Pecropanu Kaderepii Bin 35 1o 50 40
Restaurants Cafeterias 3510 50
PecropanHi 3amu Bin 35 1o 50 45
Restaurants 35 to 50
KyxHi Bin 40 no 60 55
Kitchens 40 to 60




PiBens 3ByKy, n1B(A)
Sound pressure level [dB(A)]

Bynisns Tun npuMinieHHS . .
Building Type of space CTa‘HllapTHI/II/I [IpuitHsTEe IPOCKTHE
Jiana3oH 3HAYEHHS
Typical range Default design value

[ xonu Kitacu Bix 30 mo 40 35

Schools Classrooms 30to 40
Kopumopu Bix 35 mo 50 40
Corridors 351050
CIIOpTUBHI 3aJIH Binx 35 no 45 40
Gymnasiums 5to 45
YYuTEenbChKI Bix 30 no 40 35
Teacher rooms 30 to 40

CIIOpTUBHI CIIOPYIN KpuTi ClIOPTUBHI CTaII0OHK Bix 35 1o 50

Sport Covered sports stadiums 35 to 50 45
baceiinu Bix 40 go 50 45
Swimming baths 40 to 50

byniBii 3araapHOTO TyaneTHi MPUMIIICHHS Binx 40 10 50

BUKOPHUCTAHHS Toilets 40 to 50 45

General ["apepo6Hi Big 40 go 50 45
Cloakrooms 40 to 50




JOIJATOK F
(TOBiIKOBHIA)

JOBI'OCTPOKOBA OLIHKA 3ATAJIbHUX
YMOB TEIINIOBOTI'O KOM®OPTY

Jlnst  OUWIHKM KOM(OPTHUX YMOB MPOTITOM
IIEBHOI'0 4Yacy (Ce30HY, POKY) OIliHKa IapaMeTpiB
MOBUHHA OyTH 3po0JieHa Ha OCHOBI JaHUX,

BUMIPSHUX Yy  peampHUX  OymiBisx,  abo
(YHKIIOHYIOUOMY KOMITFOTEPHOMY
MojemoBanHi. lled gomaTOK MICTHTH II'SITh

METOJIIB, SIKI MOXXYTh BHKOPHCTOBYBATHCH JIS
JIAHOI LTI,

Metox A BimncoTok, mo0 3HAXOAUTHCHA 10324
MesKaMu:

[TimpaxoByeTbCsA KITBKICTH YW BIJICOTOK TOIMH
3aifHATOCTI, Koot PMV abo poboua temmeparypa
3HAXOJIUTHCSA 11032 HOPMATUBHUMHU MEKAMH.

Metoa B Kpurepiii rpagyco-rogus:

Yac, npotsarom sikoro ¢akTu4Ha podoya TeMrie-
paTypa IEpEeBHINYE HOPMATHBHI MEXKI IPOTITOM
TOJIMH 3aMHATOCTI, 3BaXXCHUH (AKTOPOM, SKUU €
(YHKITI€IO, 3aJIe)KHOIO0 B TOTO, HACKUIBKH Tpa-
nyciB OyB MEepPEBUIICHUI iana3oH.

1. 3Baxkenwii paxtop Wf, sikuit nopisHtoe 0 mist
PMV s mexa S PMV < PMVBerHﬂ Mexa »

€ ®p vexa - € TOYHO BH3HAUE€Ha HIDKHS a0o

BEPXHsSI MeXa /I1ana30oHy KOM(pOPTHUX YMOB

(manpuxnan, 23,0 °C £ Q, < 26,0 °C Bianosigac -

0,5 < PMV < 0,5, ax BKa3aHO B JA0JATKy A AJid

OoKpeMux o(iciB, kateropis A, JIiTO).

2. 3Baxenuii pakrop Wf migpaxoByeTncs, K
PPDzcoe-oep w

P PDPW,iéEEé

He ®O < ®O,HI/I)KHH MeXa a60 ®0,BerHH MEeXa < ®O'

3. lng xapakTepHOTo Mepioay MPOTSATOM POKY
pe3yibTaT 3BaKEHOro (hakTopa 1 4ac J0/Iat0ThCS.
OpuHMII BUMIPY CYMH CKJIAJOBHUX - TOJAUHU.

wf =

Tennwmii mepion:

Zwf - gac g 0, > ®O,BBDXH$I MesKar

XO0J10/THHH TTepio:

>wf - gac IS O, < ®0,HH)KH;1 MesKar

Metoa C PPD 3Ba:keHHii KpUTepiii:

Yac, npotsirom sikoro (aktuuHe 3HaueHHs PMV
nepeBuinye KoMGOpTHI Mexi, Mo € (QYHKIIE
PPD. Ilounnatroun 3 PMV-po3noainy Ha piuHiii
OCHOBI 1 B3aemo3Bs13ky Mixk PMV i PPD , uac
PO3PaxXOBYETHCS HACTYITHUM YHHOM:

Annex F
(informative)

Long term evaluation of the general thermal
comfort conditions

To evaluate the comfort conditions over time
(season, year) a summation of parameters shall
be made based on data measured in real
buildings or dynamic computer simulations.
This annex lists five methods, which can be
used for that purpose.

Method A Percentage outside the range:

Calculate the number or % of occupied hours
(those during which the building is occupied)
when the PMV or the operative temperature is
outside a specified range.

Method B Degree hours criteria:

The time during which the actual operative
temperature exceeds the specified range during
the occupied hours is weighted by a factor
which is a function depending on by how many
degrees, the range has been exceeded.

1. The weighing factor, wf, equals 0 for
I:)leimit,lower S PMV < I:)leimit,upper
where O, jimit IS the lower or upper limit of the
comfort range specified (e.g. 23,0 °C = Q, <
26,0 °C corresponding to -0,5 < PMV < 0,5 as
specified in Annex A for single offices,

category A, summer).
2. The weighing factor, wf, is calculated as
I:)F)DactuaIPMv

I:)F)DPM\/,Iimit

where ®o < ®o,limit,lower or ®o,limit,upper < ®0.

3. For a characteristic period during a year, the
product of the weighting factor and time is
summed. The summation of the product has the
unit of hours

Warm period:

>wf - time for ©,> O, limit,upper

Cold period:

Zwf - time for 0,< ®o,limit,lower

Method C PPD weighted criteria:

The time during which the actual PMV exceeds
the comfort boundaries is weighted by a factor
which is a function of the PPD. Starting from a
PMV-distribution on a yearly basis and the
relation between PMV and PPD the following

wf =



1. 3Baxenuii paxrop wf, sskuii nopiBHIO€E 0 17151
PMV s mexa S PMV < PMVBeDXHﬂ mexa s

1€ PMV,exa 3yMOBIICHA AialIa30HOM KOM(POPTHUX

YMOB, PO3PaxOBAaHMX 3T1THO 3 JOJATKOM A.

2. 3Baxenuii axrop WF migpaxoByerbes, K

PPD
wf =

6aéoe+ieeP MV

P PDPM\/,‘Ié&é

3a yMOBH SKIIO
PMV < PMVHM)KH;[ Mexa 36_0 PMVBCDXHﬂ Mexa< PMV,
B SIKIH
PPDd)aKTI/IqHI/H?[PMV =PPD

BIIMOB1IHO 70 (pakTuy-HOr0o PMV

PPDPMVMC)KH =PPD
BiamoBigHO 10 PMV,exa
3. st BiAMoBimHOTO poOOYOro mepioay MpoTs-
TOM POKY pe3yJbTaT 3BaKCHOro (akTopa i dyac
nonarThes. CyMa CKIIaOBUX € BEIIMUHUHOIO:
TETUTHI TIep1o.;
Ewf - gac gist PMV > PMV gepxug mexa-
XOJIOAHHUH MePio:
>wf - gac 11a PMV < PMV puis vesa-

Tabmuus F.1 imoctpye et npuHnumn metonis B
ta C. 3BaxkeHi (akTopu 0a3ylOThCSI Ha TEMIIC-
parypwiii pizauii Wf (°C) ta PPD; wf (PPD)
MpeICTaBICHU I Alana3oHy KOMGOPTHUX
ymMoB 23-26 °C BIANOBIZIHO 10 CHUAAY0I POOOTH
(1,2 mer) Ta nerkoi niTHpo1 onexi (0,5 ko). s
TEeMIIepaTypH, IO MEepeBHIlye ado HIKYa 3a Iei
IHTEpBaJl, KUIbKICTb TOAWH MHOXHUTbCA Ha IIeH
¢daktop. MokHa mo0a4uTH, 10 BUKOPUCTAHHS
3BaxkeHoro (akropa PPD mpusBene no Oinbmioi
KUTBKOCTI TOAWH. 3HaYEHHS MOXYTh BUKOPHUCTO-
BYBATHUCh JUIsl OL[IHKU JOBFOCTPOKOBUX KOMQOPT-
HUX YMOB.

Honamo 3nauensss PPD mo Tabmumi Tak, moo
YUTay MIT 3pO3yMITH, SIK BU3HAYAETHCS 3BAKEHUI

(bakTop.

is calculated:

1. The weighing factor, wf, equals 0 for
PIVIVIimit.Iower S PMV < PIleIimit.urJDer
where PMViinit is determined by the comfort

range specified according to Annex A.
2. The weighting factor, wf, is calculated as
I:)F)DactuaIPl\/l\/

wf =
I:)F)DPMV,Iimit

When
PMV < I:)leimit,lower or |:>MVIimit,upper <PMV

in which

PPDgctuaipmyv = the PPD
corresponding to the actual PMV

PPDvanmit “the PPD
corresponding to PMV imit
3. The product of the weighing factor and the
time is summed for a characteristic working
period during a year. The summation of the
product has the unit of
Warm period:
Zwf - time for PMV > PMVimit upper
Cold period:
>wf -time for PMV < PMV jimit.lower
Table F.1 illustrates this concept of method B
and C. The weighting factors are based on
temperature difference wf (°C) and PPD; wf
(PPD) is shown for a comfort range of 23-26
°C, corresponding to sedentary work (1.2 met)
and light summer clothing (0.5 clo). For
temperatures above or below this interval, the
number of hours will be multiplied with these
factors. It will be seen that using the PPD
weighting factor will result in a higher number
of hours. The values may be used for the
evaluation of long-term comfort conditions.

Add PPD values in the table so that reader can
follow how the weighting factor are calculated

Taboauus F.1 - [Ipuknanu 3BakeHux paxTopiB, 3aCHOBaHMX Ha pi3HMILIL Temnepatyp abo PPD s
MEXaHIYHO OMATIOBAHUX UM OXOJIO)KYBaHUX Oy/liBellb, BUPAKEHUX Y TEKCT1 BIAMOBITHUMHU

MPUITYIIEHHSIMHA

Table F.1 - Examples of weighting factors based on temperature difference or PPD for
mechanically heated or cooled buildings following the assumptions shown in the text

. 3BakeH1 (hakTopH
Temmnepatypa, °C PPD. % Weighting factors
Temperature, °C '
wf (°C) wf (PPD)
XomnoaHa 20 47 3 47
Cool 21 31 2 3,1




. 3BaxkeHi (hakTopu
Temmneparypa, °C PPD. % Weighting factors
Temperature, °C ’
wf (°C) wf (PPD)
XosomHa 22 19 1 1,9
Cool
HetitpansHa 23 10 0 0
Neutral 24 <10 0 0
25 <10 0 0
26 10 0 0
Teruta 27 19 1 1,9
\Warm 28 31 2 3,1
29 47 3 4,7
Temmeparypa, °C 3BaxkeHi (hakTopHu
Temperature, °C Weighting factors
wf (°C) wf (PPD)
X o101Ha 20 3 47
Cool 21 2 3.1
22 1 1,9
HetitpanpHa 23 0 0
Neutral 24 0 0
25 0 0
26 0 0
Teruta 27 1 19
\Warm 28 2 31
29 3 4,7




JOIATOK G
(TOBiIKOBHIA)

PEKOMEHJIOBAHI KPUTEPII
JOITYCTUMUX BIAXHUJIIB

G.1 Kareropis oyaiBJi

Pi3H1 mapameTpu BHYTPIITHBOTO MIKPOKJIIMATY
OyaiBIIi 3310BOJIBHSIOTH KPUTEPISM TIEBHOT
KaTeropii, KOoJu:

napaMmerp y KiMHaTax, skl BigoOpaxkaioTb 95 %
3aMHATOI IUIONII, He OUIBIINK HIXK, HAIPUKIIAJ, Y
3 % (abo 5 %) roauH 3alHATOCTI HA JCHb, HA
TIKJCHb, Ha MICALb 1 Ha PIK, € M03a MEKaMHU
MeBHOI KaTeropii (mogaTku A ta B).

[Mpuknagu METOJIiB
JOBIOCTPOKOBOTO  (DyHKITIOHYBaHHS
HaBeJIeHi B 1ojatky F.

BU3HAUCHHS
OyziBenb

G.2 /loB:kuHA Bigxmiy

Hacrynna Tabiuis nokasye 4ac, SIKMi BiJIIOBIIAE
3 % (5 %) BigXwmly IO BiJIHOIIEHHIO JIO T'OJHMH
3aMHATOCTI Ta 3arajIbHOI KIIBKOCTI FOIMH.

Annex G
(informative)

Recommended criteria for acceptable
deviations

G.1 Building Category

The different parameters for the indoor
environment of the building meet the criteria of
a specified category when:

The parameter in the rooms representing 95 %
of the occupied space is not more than as
example 3 % (or 5 %) of occupied hours a day,
a week, a month and a year outside the limits
of the specified category (Annex A and B).

Examples of methods to evaluate long term
performance of building are given in Annex F.

G.2 Length of deviation

The following table show the time which
corresponds to a 3 % (5 %) deviation based on
working hours and total hours.

Taboauus G.1 - [Tpuknagu TpuBaocTi Biaxwuiy, 1o Biamnosigae 3 % i 5 % yacy
Table G.1 - Examples of length of deviations corresponding to 3 and 5 % of time

3% / 5% nepiony XBH;;/IHHBH Ha FTO;EEZIHIT F(;I[iHC;IELHa IN'ogunu Ha pik
0 0 i
3% /5% of period Daily min. Weekly hours | Monthly hours Yearly hours
Po6oui ronuan
Working hours 15/24 1/2 5/9 61/108
3arajbHa KUIBKICTh TOJUH
Total hours 43/72 5/9 22/36 259/432

Ile m03BOJIGHO MJIT KOPOTKOYACHHWX BIJIXHUIIIB,

HalpuKiag, Tpd  BIAYMHEHHI  BIKOH,  JI€
Bi/I0yBa€ThHCS KOpPOTKOYacHE M1 IBUIIICHHS
MIBUJKOCTI TOBITPSA 1 TUM caMuM  Oyje

JONYIIEHNH yM. Ik npuKkiaj, 11e A03BOJIEHO Ha
5 % piBeHb, KONW TEMIEpaTypu BHUIIl 3a
nmokasHuk npoTsarom 108 roxg Ha pik, ane He
Outplie HiXK 24 XB Ha poboumil neHb 1 2 roj Ha
poOoUnii THK/IEHB.

This allows for short time deviations f. ex.
When opening windows, where short time
increased air velocity and noise will be
accepted. As example it is allowed on the 5 %
level to have temperatures above the criteria
for 108 h during a year but not more than 24
min during a working day and 2 h during a
working week



JOIAATOK H
(TOBIIKOBUIA)

METOJUKA CYB'€KTUBHOI OLIIHKU

Cy0'ekTHBHI ONUTYBAHHS MOXYTb
BUKOPUCTOBYBATUCh JUIS OI[IHKH BHYTPIIITHHOTO
MikpokiiMary.  CyO'eKTMBHI ~ MKamu  JUIA
MEIIKAHI[IB TPEJICTABICHI B IEBHUX YaCOBHUX
iHTEepBaax (IO ACHHUX, HOTH)KHECBUX,
momicsyHuX — Tomio). Illkama Moxke  OyTm
MpPEJICTAaBJICHA 4Yepe3 BHYTPIIIHIO MEpEexXy, IO
minBenqeHa ngo IIK  xkoxkHoi ocobm  abo
PO3MOBCIO/KEHA Y PO3APYKOBAHOMY BUTIISII.
AHKETH MaroTh 3alIOBHATUCH 3paHKy ado mocepes
THS, aJle He Biapa3y Mmicis mpuoOyTTs abo mics
mepepBd  Ha  00ix.  PesyapTaTi  MOXYThH
MNPEACTABIATUCh Y BHUIJIAI CEPEIHIX 3HAYCHBb
1(a60) po3noniny (mpukiaajn y goaarky I).
[Tpuknany aHKeTH 1715 Cy0'€KTUBHOI OI[IHKA

SIK B OIIHIOETE Ballle CIIPUAHATTS Teria?
How do yuo rate your thermal sensation?
Xapxo

Hot

Tenno

Warm

Tpoxwm Tenno
Slightli warm
He#TpansHo
Neutral

TPOX#H xONOAHO
Shghth cool
Mpoxonoaxo
Cool

Xonoawo
Cold

Sk BU cipuiiMaeTe SIKICTh TOBITPs?
How do you perceive the air qualiti?

MoBHICTIO NPUIHATHE
Clearli acceptable

MNpocTo NnpnitHRTHA
Just acceptable

MpoCTO HENPHRHATHA
Just unacceptable

MNOBHICTIO HENPUAHATHA
Clearli unacceplable

Annex H
(informative)

Methodologies for subjective evaluations

Subjective questionnaires can be used to
evaluate the indoor environment. Subjective
scales are presented to the occupants at fixed
time intervals (daily, weekly, monthly, etc.).
The scales can be presented through intranet on
each persons PC or handed out as hard copies.
The questionnaires should be filled out during
middle morning or middle afternoon. Not just
after arrival or after a lunch break. The results
can be presented as average values and/or
distributions. See example in Annex |.

Examples of questionnaires for subjective
evaluation

Sk BU cripuiiMaeTe TeMieparypy?
How do you perceive the temperature?

MOBHICTIO NPHAHATHE
Clearli acceptable

NpocTo npuiHATHA
Just acceptable

MOBHICTIO HENPHHHATHA
Clearli unacceptable

MPOCTO HENPUAHATHE
Just unacceptable

SIk BM OILIIHIOETE IHTEHCUBHICTD 3amaxy?
How do you perceive the odor intensity?

3anax sincyTHin
" No odor

L Cnalxuit 3anax
Weak odor

[ MostipHua 3anax
Moderate odor
4 CunbHuit 3anax

Strong odor

| Ayxe cunbHui 3anax
Very strong odor

1 Heaponawsui 3anax
Overpowering odor




JOJATOK I
(TOBiIKOBHIN)

IMMPUKJIAIN KJIACU®IKALIL TA
CEPTH®IKALII BHYTPIIIHLOI'O

CEPEJJOBUILIA
BuyrtpimHe  cepemoBuie  OymiBIi  MOXeE
KiacudikyBaTUCh 3a:
a) KpHUTEpieEM, III0 BUKOPUCTOBYETHCS IS

EHEePTreTUYHHUX PO3PaxyHKIB (HOBI OyIiBIIi);

b) KoMIT'fOTEpHUM MOJICITIOBAaHHSIM BHYTPILITHHOTO
cepenoBHIa 1 eHeproeEeKTUBAHOCTI MPOTITOM
poKy (HOBI Ta icHyrOUi OYIiBI);

C) MOBrOCTPOKOBHUM BHUMIpPIOBAaHHSM BHOpaHUX
napamMeTpiB BHYTPIIITHBOTO cepepoBuIna (iCHyroui
OyniBi);

d) cy0'eKTHBHOIO peakilier0 MEIIKaHIB (iCHYyi
OymiBii).

1.1 Bukopucranuii npoekTHU# KpuTepii
Knacudikamiss poOutbcs, sSK 1€ IOKa3aHO Y
TaONIMII, 332 KPUTEPISIMH, BUKOPUCTAHUMH JUJIS
EHEPreTHYHUX pO3paxyHKiB (Tabmuis 1.1).

Annex |
(informative)

Examples of classification and certification
of the indoor environment

The indoor environment in a building may be
classified by:

a) Criteria used for energy calculations (new
buildings).

b) Whole year computer simulations of the
indoor environment and energy performance
(new and existing buildings).

c) Long term measurement of selected
parameters for the indoor environment (existing
build ings).

d) Subjective responses

(existing buildings).

1.1 The design criteria used
The classification is made by showing a table
with criteria used for energy calculations as
shown in the example in Table I.1

from occupants

Ta6auuns 1.1 - Knacudikaiiisi Ha OCHOBI KpUTEPIiB 711 eHEPreTUYHUX PO3PAXYHKIB
Table 1.1 - Classification based on criteria for energy calculations

[Toka3HMK BHYTPIIIHBOTO CEPEAOBUIIA
Criteria of indoor environment

Kiac manoi OymiBii
Category of this building

[IpoexTHmii KpUTEPiit
Design Criteria

TernyoBi yMOBU B3UMKY
Thermal conditions in winter

I 20-24 °C

TernnoBi yMOBH BIITKY
Thermal conditions in summer

Il 22-27 °C

[Toka3uuk stkocTi moBiTps, CO-
Air quality indicator, CO;

I 500 ppm BuIIIEe 30BHIIIHBOT

500 ppm above outdoor

Hopwma BenTHAIIIT
Ventilation rate

2
I 1 i/eMm

1 I/sm?

OCBITJICHHS
Lighting

Emn > 500 Ix; UGR < 19; 80 < R,

[AKYCTHYHI YMOBHU
Acoustic environment

Buytpimnii mym < 35 n1b(A)
3oBHimHIN yM < 55 1B(A)
Indoor noise < 35 dB(A)
Noise from outdoors < 55 dB(A)




1.2 Komn'ioTepHe Mo/1e/II0BAHHSI BHYTPilll-
HBOI'0 cepe/IoBHINA i eHeproedeKTHB- HOCTI
NPOTATOM POKY

3a  [ONOMOTOK0  [I0YOT0  KOMITHOTEPHOTO
MOJICIIIOBAHHS ~ TPEJACTABJICHUX  MPUMIIICHb
OymiBII MOXJIHMBO TMiJApaxyBaTh TEMIIEPATypy
MIPUMIIIIECHHS, HOPMY BEHTHJIALIT (abo)
koHneHrpaniro CO,. Jlaai migpaxoBaHO, SK
TeMIieparypa pO3MOAUIAETECS MDK 4YOTHpMa
kareropismu. Lle poOutbes misg 95 % npumiiicHb
OymiBii 3a JIOIOMOTOI0  CEPEIHBO-3BAKEHOT
BEJIMYMHM 3arajbHOI miomi. [Ipukian moka3zaHuii
Ha pucyHky [.1.

1.2 Komn'ioTepHe Mo/1e,Il0BAHHSI BHYTPillI-
HBOI'0 Cepe0BHUINA i eHeproe(eKTUB-HOCTI
NPOTATOM POKY

3a  JOTIOMOTOI0  [I0YOr0  KOMITHOTEPHOTO
MOJICTIIOBAaHHSA  MPEACTAaBIECHUX  MPUMILICHb
OymiBII MOXJIHMBO TMiJApaxyBaTh TEMIIEPATypy
MIPUMIIIEHHS, HOPMY BEHTHJIALIT (abo)
koHneHrpauiro CO,. Jlaai migpaxoBaHO, SK
TeMIlepaTypa pO3MOAUIAETBCS MDK 4YOTHpMaA
kareropismu. Lle poOutbes misg 95 % npumiiieHb
OymiBii 3a JIOIOMOTOI  CEPEIHBbO-3BAKEHOT
BeJIMYMHHA  3arajJlbHOI  TUIOIII. [pux-nan
[IOKa3aHuM Ha pUCyHKYy L.1.

1.2 Whole year computer simulations of the
indoor environment and energy
performance

By dynamic computer simulations it is possible
for representative spaces in a building to
calculate the space temperatures, ventilation
rates and/or CO, concentrations. It is then
calculated how the temperatures are distributed
between the 4 categories. This is done by a
floor area weighted average for 95 % of the
building spaces. An example is shown in
Figure I.1.

1.2 Whole year computer simulations ofthe
indoor environment and energy
performance

By dynamic computer simulations it is possible
for representative spaces in a building to
calculate the space temperatures, ventilation
rates and/or CO, concentrations. It is then
calculated how the temperatures are distributed
between the 4 categories. This is done by a
floor area weighted average for 95 % of the
building spaces. An example is shown in
Figure I.1.

SIKicTh BHYTPIIIHBOT0 CePeI0BHINA Y BIACOTKAX Yacy B YOTHPbOX KaTeropisx
Quality of indoor environment in % of time in four categories

Bi1cOTKOBE BITHOIIIEHHS c , " "
Percentage

Tennosi ymoBu

Thermal Environment v 11 I |
BixcoTKOBE BIIHOIIEHHS . , e ’
Percentage

SIKicTh BI:IyTpiHI.HI)OFO MOBITPS N " 0 |
Indoor Air Quality

Pucynox 1.1 - Ilpuxinag xnacudikarii 3a 1oIOMOrox0 "BitOUTKY" TEIIIOBUX YMOB 1 IKOCTI1

y y w

BHYTPILIHBOTO MOBITPs (BEHTHIIALIT). PO3MOALT B pI3HUX KAaTEropisx 3BaXXKEHUH 3aralbHOIO MJIOLICIO
PI3HUX NpUMilIeHb Oy 1iBIIi

Figure 1.1 - Example of classification by "foot-print" of thermal environment and indoor air
quality/ventilation. The distribution in the different categories is weighted by the floor area of the
different spaces in the building.



1.3 loBrocrpoxkoBi BUMiproBaHHSI BUOPaAHUX
napamMeTpiB BHYTPilIHHOI'0 cepe0BHIIA

Y mpeacTaBieHUX TMPHUMINICHHSX IapamMeTpH
BHYTPIIITHHOTO CEPEIOBUIIA, TAKI K TEMIIEpaTypa
MpUMIIIEHHs, HOpMa BeHTWHmii 1  (abo)
koHreHTpanis CO; BHUMIPIOIOTBCS MPOTITOM
BCHOTO POKY a00 TPOTSIroM 3a3HAYEHOrO 4Yacy.
Jlana BenWYMHA AHATMI3YEThCS TAaKUM CAMHM
criocobom, sk y 1.2 mist miapaxoBaHUX 3HAYCHD, 1
300paxkaeTbcs Tak camo (pUCyHOK [1).

1.4 Cy0'exTnBHA peakuisi MeIIKAHLIB

BukopuctoByroun Bcio abo ACSIKy IIKaiy,
PEKOMEHIOBaHY B JA0JATKy |, y BiJITOBIIHUNA 4Yac
MIPOTSITOM POKY (3MMa-BECHA-JIITO-OCIHb)
MEIIKAHIIIBIIPOCIATh  3allOBHUTH  aHKeTy. Jlis
KOXKHOT'O 3 IPEACTaBICHUX IPHUMIIICHL OY/IiBEIIb
IT1IPaXOBYETHCS B1JICOTOK JIIOJICH, 110
MIPOTOJIOCYBATH MTO3UTHBHO (TerutoBe
CepelloBUIE 1 SAKICTh TMOBITPsA). 3rigHO 3
KUIBKICTIO JIFOJICH, IO TepeOyBalTh Yy Pi3HUX
MPUMIILIEHHSX, TAPaX0BYEThCS CEPEIHLO3BAKECHE
3HAYCHHS, 11(0) BUKOPHCTOBYETHCS JUTST
kinacudikamii. binpire geramizaiii TakoX MOXYTh
MICTUTH B €001 300pa’k€HHS PO3MOJIICHHS
3HAYeHb Ha 7-MyHKTHIA IIKaJIi  TEMJIOBOTO
CHOPUMHATTA 1 300pa’keHHS BIJCOTKA JIIOJEH, SIKI
OaXaroTh MIABUIIUTU TEMIEPaTypy MPHUMIIICHHS,
3HU3UTHU 200 3ATUIIUTU 03 3MiH.

Pesynbratu MoxyTh OyTH TpelcTaBieHi B Tab-
Ju4HOMY BUTIISIAL (Tabmuis 1.2).

1.3 Long term measurement of selected
parameters for the indoor environment

Parameters for the indoor environment like
room temperature, ventilation rate and or CO,
concentrations is measured in representative
spaces over a whole year or representative time
period. The data are analysed in the same way
as in 1.2 for calculated values, and presented in
the sameway (Figure 1.1).

1.4 Subjective responses from occupants

By wusing all or some of the scales
recommended in Annex | the occupants are
asked to fill in the questionnaires at
representative times during the year (winter-
spring-summer-fall). The percentage of people
voting acceptable (thermal environment and air
quality) is calculated for each of the
representative spaces in the buildings. A
weighted average according to the number of
people in the different spaces are calculated
and used for classification. More details can
also be included by showing the distribution of
votes on the 7-point thermal sensation scale
and showing the percentage of people wanting
higher, no change and lower room temperature.
The results can be shown in a table like the
example in Table 1.2.



Tabauus 1.2 - [Ipuxnan BUKOpUCTaHHS CY0'€KTUBHOT peakilii Sk Kiacudikaiii BHyTPIIIHbOTO

CepeIOBHINA

Table 1.2 - Examples of using the subjective reaction as classification of the indoor environment

Knacudikarrisi, 3acHOBaHa Ha BiATyKax

. BincoTku
MCIIKaHII1B
e Percentage
Classification based on occupants responses
Ulrou, siKi BBa)XKAIOTh TEIJIOBI YMOBHU
anﬁHﬂT_HI/IMI/I _ 85
People finding the thermal environment
acceptable
UTroiu, sIKi BBaXKaKOTh, 110 BHYTPILIHS SAKICTh
[TOBITPSI € IPUUHSATHOIO 80
People finding the indoor air quality
acceptable
Po310/11)1 Ha KUIBKICTB TOJIOCIB TEMJIOBOTO -3 -2 1 0 +1 +2 +3
CIIPUMAHSTTS
Distribution on thermal sensation votes 0 5 10 | 33 20 10 2
Po3momin TemmnepaTypHoi nepeBaru XomogHimie be3 3min Termime
Distribution of temperature preference Colder Unchanged Warmer
20 75 5
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JJOJATOK HA
(TOBiIKOBHHA)

IlepeJiik Mi’kHAPOAHMX i €BpPONEHCHKNX HOPMATUBHMX IOKYMEHTIB, HA IKI € MOCUJIAHHS Y
TeKCTi HbOr0 CTAHJAPTY, BIPOBa/KeHI B YKpaiHi Ak HANIOHAJBbHI CTAHIAPTH

MixHapo/aHi Ta EBPONEHCHKI JOKYMEHTH, Ha SIK1 € IOCUJIaHHS Y TEKCT1 CTaHIapTy, a came:

EN 12193:2007, EN 12464-1:2002, EN 12665:2011, EN 12792:2003, EN 12831:2003,
EN 13032:2004, EN 15193:2007, EN 15203:2005, EN 15217:2007, EN 15239:2007,
EN 15240:2007, EN 15241:2007, EN 15242:2007, EN 15243:2007, EN 15255:2007,
prEN 15265:2007, EN 15315:2005, EN 15378:2007, EN 1SO 7726:2001, EN 1SO 8996:2004,
EN ISO 9920:2009, EN ISO 13731:2001, EN ISO 13791:2004, EN ISO 13792:2012,
EN ISO 15927-4:2005, EN ISO 15927-5:2004, ISO/DIS 16814:2008, ISO/TS 14415:2005,
CIE 69:1987 B VYxkpaini He umnHHI, a EN 12599:2000, EN 13779:2007, EN 15316-1:2007,
EN 15316-2-1:2007, EN 15316-2-3:2007, EN 15232:2007, EN ISO 7730:2005,
EN ISO 13790:2005, BripoBakeHi B YKpaiHi K HaI[lOHAJIbHI CTaHIapPTH.

Howmep i Ha3zBa MiXKHapOJIHOTO Y1 Crymib [To3Haka Ta Ha3Ba HAIlIOHATBHOTO
BPONEHCKOI0 CTaHJAPTY BiJIIIOBITHOCTI CTaHAAapTy YKpaiHu
EN 12599:2000 "Ventilation For IDT JICTY B EN 12599:2006 Cucremu
Buildings - Test Procedures And BEHTHJIALIT Ta KOHIUIIIOHYBaHHS
Measuring Methods For Handing Over noBitps. [Iporenypu BunpoOyBaHHs Ta
Installed Ventilation And Air METO/IM BUMIPIOBAHHS i/l 4ac 37aBaHHs
Conditioning Systems" B CKCILTyaTallif0 CHCTEM BEHTHIIALIIT Ta

KOH/TUI1I0HYBaHHS ITOBITPS
(EN 12599:2000, IDT)

EN 13779:2007 "Ventilation for non IDT JICTY B EN 13779:2011 Bentumsitis

residential buildings — Performance rpoMaji- CbKUX OyaiBenb. Bumoru 1o

requirements for ventilation and room- BUKOHAHHS CHUCTEM BEHTHIIALIT Ta

conditioning systems KoHAuIlIOHyBaHHS OBITPs (EN
13779:2007, IDT)

EN 15316-1:2007 "Heating systems in IDT JICTY b EN 15316-1:2011 Cucremu

buildings - Methods for calculation of Ter03a- Oe3reueHHsI Oy TiBEIb.

System energy requirements and system MeTtoauka po3paxyHKy €eHepromnoTpeou

efficiencies - Part 1: General” Ta eHEepProe()eKTUBHOCTI CHCTEMH.

Uactuna 1. 3aranbhi nonoxens (EN
15316-1:2007, IDT)

EN 15316-2-1:2007 "Heating systems in IDT JICTY b EN 15316-2-1:2011 Cucremn
buildings - Method for calculation of TEeIUI0- 3a0e3neueHHs OyIiBeb.
System energy requirements and system Metoauka po3paxyHKy eHepromnoTpeou
efficiencies - Part 2-1: Space heating Ta eHeproe(eKTUBHOCTI CHCTEMHU.
emission systems” JactuHa 2-1. Temosigmadya CUCTEMOIO
OTIaJICHHS
(EN 15316 2-1:2007, IDT)
EN 15316-2-3:2007 "Heating systems in IDT JICTY B EN 15316-2-3:2011 Cucremu
buildings - Method for calculation of TEeIUI0- 3a0e3neueHHs OyIiBeb.
System energy requirements and system Metoauka po3paxyHKy eHepromnoTpeou
efficiencies - Part 2-3: Space heating Ta eHeproe(eKTUBHOCTI CHCTEMHU.
distribution systems” Uactuna 2-3. Teropo3noaijieHHs y

cUCTEMI ONIAJIEHHS
(EN 15316-2-3:2007, IDT)




Howmep 1 Ha3Ba Mi>KHapOHOTO YU Cry1iHb [To3naka Ta Ha3Ba HAI[IOHAILHOTO
BpOIENCKOIro CTaHAAPTY BiJIIIOBITHOCTI CTaHapTy YKpaiHu
EN 15232:2007 "Energy performance of IDT JICTY B EN 15232:2011
buildings - Impact of Building EneproedextuBHicTh OyiBenb. Brus
Automation, Controls and Building ABTOMATH3allil, MOHITOPHHTY Ta
Management" YIIpaBIIiHHS OYHiBISIMH
(EN 15232:2007, DT)
EN ISO 7730:2005 "Ergonomics of the IDT JICTY b EN ISO 7730:2011
thermal environment -- Analytical EproHoMika TEIIOBOIO CEPEIOBHIIIA.
determination and interpretation of AHaJTiTHYHE BUSHAYCHHS Ta
thermal comfort using calculation of the iHTepIpeTallist TEIIOBOro KoM(popTy Ha
PMYV and PPD indices and local thermal OCHOBI pO3paxyHKIB IMOKa3HUKIB PMV i
comfort criteria” PPD i kpuTepiiB JOKaIbHOIO TEIJIOBOTO
xomdopty (EN ISO 7730:2005, IDT)
EN 1SO 13790:2005 "Energy IDT JICTY B EN ISO 13790:2011

performance of buildings -- Calculation
of energy use for space heating and
cooling"

EneproedekTuBHICTH OYIiBEIb.
Po3paxyHOK €eHeprocrnoXxuBaHHs Ha
onasieHHs1 Ta oxojokenns (EN ISO

13790:2008, IDT)
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