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HAHIOHAJH)HI/Iﬁ BCTYII

et namionansauii cranaapt JCTY b EN ISO 10077-1:201X «TemnorexHiuHi
BJIACTUBOCTI BIKOH, JBEpeH 1 BIKOHHHUIIL - Po3paxyHOK koedilieHTa Teruionepeaad —
Yactuna 1: 3aranbHi yMOBW», NMPUHHATUNA METOJOM TMEpeKany, - 1ACHTHYHHMA 11010
EN ISO 10077-1:2006 Thermal performance of windows, doors and shutters —
Calculation of thermal transmittance - Part 1: General.

TexHIyHUN KOMITET CTaHAapTU3allii, BIMOBIIAJLHAM 32 1€ cTaHaapT B YKpaiHi,
- TK 302 «EneproedexTuBHICTh OyAiBENb 1 CIOPYI».

Jlo cTanaapTy BHECEHO TaKi peJakKiliiiHi 3MIHHU:

- CJIOBA «IISl YACTUHAY, «IeH JJOKYMEHT» 3aMIHEHO Ha «IeH CTaHAapT»;

- CTPYKTYpHl1 eneMeHTu cTaHaapty: «TurynpHuii apkymn», «llepenmosay,
«HarionanbHuii  BCTym», TMEpIIy CTOPIHKY — O(QOPMIIEHO 3T1IHO 3 BHUMOTaMHu
HalllOHAIBHOI CTaHaapTH3alli YKpaiHu;

- ponydeHo aosiakoBuil gogatok HA (Ilepenik MibKHApOAHUX 1 periOHAIBHUX
cranmapTiB, mocwiaHHs Ha ski € B EN 1SO 10077-1:2006, Ta BIiAMOBIIHUX

HaIllOHAIBHUX CTaHJIAPTIB YKpaiHu).

Komii HopMaTUBHUX TIOKYMETIB, Ha 5Kl € MIOCUJIAHHS y 1IbOMY CTaHIapTi, MOXXHA

orpuMatu y ['oioBHOMY (OH]II HOPMATUBHUX JIOKYMEHTIB.
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IHNEPEJIMOBA
ISO (MixnaponHa  oprasizamis 31
CTaHapTH3aIli1) € BCECBITHBOIO

denepalliclo HallOHATBHUX OpraHiB 31
crangaptuzaiii (wieniB 1SO). Po6ota 3
MIATOTOBKM MDKHApPOJHUX CTaHIAPTIB
3a3BUYAl 3IMCHIOETHCS uepe3 TeXHIYH1
koMmitetn |1SO. Koxen unen opranizari,
3aIIKaBIICHUH B [ISJIBHOCTI, JJIS SKOL
OyJI0 CTBOPEHO TEXHIYHUN KOMITET, Mae
mpaBo OyTH TMPEACTABICHUM B IIHOMY
KoMiTeTi.  MDKHapoAHI  oprauizailii,
yPAIIOBI Ta HEYPSIOBI, K MAIOTh 3B'SI3KU
3 ISO, takox OepyTh yyacTb B pOOOTI.
ISO TticHO cniBnpaittoe 3 MixkHapOHOIO
enexkTpoTexHiyHoo kowmiciero (MEK) 3

yCiX TUTaHb CTaHAapTH3allli B ramysi

CIICKTPOTEXHIKH.

MixHapOJHI CTaHIAPTH PO3POOIISIOTHCS
BIIMOBIAHO JI0 TIpaBWJI, HABEACHUX B
Hupextusax [SO / IEC, yactuna 2.

TEXHIYHUX

OCHOBHUM 3aBIaHHAM

KOMITETIB € IMArOoTOBKa MI>KHAPOIHHUX

cranaaptiB. [IpoexkTn  MIDKHApOJIHUX
CTaHAApPTIB,  MNPUUAHATI  TEXHIYHUMU
KOMIT€TaMH, pO3CUJIAIOTh KOMITETaM-

Foreword

ISO (the International Organization for
Standardization) is a  worldwide
federation of national standards bodies
(ISO member bodies). The work of
preparing Standards is
ISO

Each member

International
normally carried out through
technical committees.

body interested in a subject for which a

technical committee has been
established has the right to be
represented on  that committee.

International organizations,
governmental and non-governmental, in
liaison with ISO, also take part in the
work. 1SO collaborates closely with the
International Electrotechnical
Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in
accordance with the rules given in the

ISO/IEC Directives, Part 2.

The main task of technical committees is
to prepare International Standards. Draft
International Standards adopted by the
technical committees are circulated to
the bodies  for

member voting.

\4
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yjieHaM Ha rojocyBaHHs. g myOmikarii

B SKOCTI MDKHApOAHOTO CTaHIAPTY
NMOTpiOHE CXBajeHHS IoHaiMmeHIne 75%
KOMITETIB-WIEHIB, 10 OepyTh y4yacTh B

rOJIOCYBaHHI.

Crin 3BepHYTH yBary Ha Te, IO JEsKi 3
€JIEMEHTIB ILOTO CTaHIApPTy MOXKYTh
Oytu 00'ekTOM mareHTHUX mpaB. ISO He
IIOBHHHA HECTH BIAIOBIJAILHICTE 3a
imeHTudikarmio Oyab-SIKOro Y BCIX ITUX

IIaTCHTHUX IIPaB.

ISO 10077-2 OyB  mIATOTOBJICHUI
Texuiunum komiterom [SO / TC 163,
TernorexHiyH1 XapaKTepUCTHKU 1
BUKOPHUCTaHHS eHeprii B
HABKOJIMIITHBOMY CepeIOBHII,
1 JKOMITETOM SC 2, Metoan
PO3paxyHKYy, y criBIpari 3
€BponenchbKuM KOMITETOM 31
CTaHJapTU3aIi (CEN) TexHIYHUM

koMmiteroM CEN / TC 89, Termnorexuiuni
XapaKTEPUCTUKHU OyAiBEIb 1 Oy 1IBEIbHUX
MarepialiiB, BIAMOBIIHO 10 YTOAWd MPO
TEeXHIYHE CHiBpoOITHUIITBO MiX [SO 1

CEH (Binencpka yroma).

Ile apyre BUJaHHS CKAaCOBYE Ta 3aMIHIOE

nepmie Bumanas (ISO 10077-2: 2003),

VIl

Publication as an International Standard
requires approval by at least 75 % of the

member bodies casting a vote.

Attention is drawn to the possibility that
some of the elements of this document
may be the subject of patent rights. 1SO
shall be held
identifying any or all such patent rights.

not responsible for

ISO 10077-2 was prepared by Technical

Committee ISO/TC 163, Thermal
performance and energy use in the built
environment, Subcommittee SC 2,

Calculation methods.

This second edition cancels and replaces
the first edition (ISO 10077-2:2003), the
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HIDKYE HaBeJeHI MyHKTH 1 mianyHkrty, siki following clauses and subclauses of

OyJM TeXHIYHO MEPETTSHYTI. which have been technically revised.
HHyHkT 3Minn

Clause Changes

Beryn Jlomanuii HOBWMI IyHKT MOSICHEHHS PI3HUX YacTHH 3arajbHOTO

Introduction

koedirieHTa Tertonepeaayi
Added new paragraph explaining the various parts of the overall

thermal transmittance

3MIHEHUH YCTBCPTY IIYHKT, H106 JO03BOJIUTHU 00YMCIIEHHS 3HAYEHHS
U maHcapaHuX BIKOH
Amended 4th paragraph to permit calculation of U-value of roof

windows

[Mocunanus Ha 1SO 3amicts EN ISO tam, ae e gopedno

References to ISO rather than EN ISO where applicable

4.3

JloaHo "BTOMY YHCIIl CTYJOK SIKIIO BOHM IPHUCYTHI" 10 BU3HAUCHHS
YaCTHUH MJIOIII

Added “including sashes if present” to the definition of areas

4.4

Po3'sscHeHHst TOro, MO0 MPOKIAJIKHU YIIUIBHIOBAYIB, ITHOPYIOTHCA Y
BU3HA4YCeHHI oOsacteii. Po3Mipy TOBUHHI OyTH BUMIPSHI 10
HANHOIKYOTO MM.

Clarification that sealing gaskets are ignored in the determination of

areas. Dimensionsto be measured to nearest mm.

5.1.1

Tperiii 3 KiHIIg a03a1l MyHKTY CTOCYETHCS MaHCAPHUX BIKOH

Third from last paragraph inserted concerning roof windows

5.3

Jani nipo xanro3i nepeneceni y Jlomarox G

Data on shutters moved to Annex G

[IyHkT momaHo I HAroJiolleHa Ha TOMY, IO 3HAYEHHS MOBHHHI

VI
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OoyTH TEIJIOBOTO
(BigmosigHO 110 1SO 10292 1 EN 673)
Added paragraph to say that declared values are to be obtained for

horizontal heat flow(as in ISO 10292 and EN 673)

OTpI/IMaHi JJIA TOPHU30HTAJIBHOI'O IIOTOKY

7.1 Jlpyruii MyHKT TMO3HA4Ya€ TaKOXX HAJaHHA JAeTajabHOi iHpopMarii i
JUTSI METaJIEBUX KapKaciB
Second dash, drawing to give details also for metal frames
Tabmums A.1 JlonmaHi 3HA4YeHHS MOBEPXHEBOTO OMOPY JJISI TOPH3OHTAIBHOTO abo
Table A.1 MOXHUJIOTO BiKHA
Added surface resistance values for horizontal or inclined window
Honatok E [ToBuuii nepernsig Jonarky E. Bin OyB 3miHeHui Ha 000B’SI3KOBHIA,
Annex E Tak K BiH 3a0e3medye  po3paxyHKOBI  3HAYEHHs,  SKi
BHKOPHCTOBYIOTHCS 32 BIJICYTHOCTI JOKJTQTHUX 3HAYCHb.
Complete revision of Annex E. It has been changed to normative,
because it provides default values that are to be used in the absence
of detailed values.
HNonarokFANnex | ITopuuit nepersisa Jonatky F, BUKOpHCTOBYIOYM HOBI 3HAYCHHS B
F Honatky E

Complete revision of Annex F, using the new values in Annex E

ISO 10077 cknamaerbcsi 3 HACTyHHUX

YacTUH i1 3arajibHOIO Ha3BOIO
Tennomexniuni sracmueocmi BIKOH,
ogepeti [ GikoHHUYyb - Po3spaxynox
Koeghiyienma menionepeoaui.

—Yacmuna 1: 3aecanvhi gioomocmi

—  Yacmuna 2: Yucenvni memoou

PO3DAXYHKY OISl GIKOHHUX PAM

ISO 10077 consists of the following parts,

under the general title  Thermal

performance of  windows, doors

andshutters Calculation of thermal

transmittance:
- Part 1: General

- Part 2: Numerical method for frames
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HAIIOHAJIBHUM CTAHJAPT YKPATHHU

EUROPEAN STANDARD

TemIoTexHiYH1 BIIACTUBOCTI BIKOH,
JIBepeii 1 BIKOHHUIIB - Po3paxyHok
KoeilieHTa Temnonepenayi — Yactuna
1: 3arangbH1 BITOMOCTI

TennoTexHu4ecKre CBOMCTBA OKOH,
JIBEpeH U cTaBHEW — Pacuer
koeddurmenTa remwronepenaun — Yacthb
1: Obuue cBeneHus

Thermalperformanceofwindows,
doorsandshutters —
Calculationofthermaltransmittance-
Part 1: General

This European Standard
approved by CEN on 09 2006

was

ICS 91.060.50; 91.120.10

English version
Thermalperformanceofwindows,
doorsandshutters —
Calculationofthermaltransmittance-
Part 1: General

EN ISO 10077-1

Yuuunii Bix 2006-09-15

BCTYII

Meton po3paxyHKy ONMCAaHHNA B IIbOMY

CTaHAapTI I1SO 10077
BUKOPHUCTOBYETHCSI IS  BU3HAYCHHS
koedimieHTa TerUionepenavyi BIKOH 1

JIBepei, a0 MPHOIIHIOBAHHITEIIIIOBTPAT
B OyliBII.

AJIbTEpHATUBOIO PO3PaxyHKy €
BUIMIPOOYBAHHS BIKHHOTO YU JIBEPHOTO
osoky BianmoBigHO A0 ISO 12567-1 abo,
JUIST MaHCApJIHUX BIKOH, BIJMOBIIHO [0

ISO 12567-2.

Po3paxyHOK 3acHOBaHMII Ha YOTHPHOX

CKJIQJIOBUX  3arajJilbHOTo  KoedilieHTa

September 2006

Introduction

The calculation method described in this
part of ISO 10077 is used to evaluate
the thermal transmittance of windows
and doors, or as part of the
determination of the energy use of a

building.

An alternative to calculation is testing
of the complete window or door
according to I1ISO 12567-1 or, for roof

windows, according to ISO 12567-2.

The calculation is based on four

component parts of the overall thermal
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Terionepeaayi:

— IS €JIEMCHTIB, IO MAaFOTHCKJIIHHS,
KoedimieHTTeonepenayi CKJTIHHS
PO3paxoBYIOTHBIINOBITHO i (o)
EN 673 abo BUMIPIOIOTH BiAMOBIAHO 10

EN 674 a6o EN 675;

— JUIsl  €JIEMEHTIB, 10  MaloTh
HEIPO30pE3arlOBHEHHH,
Koe(ilieHTTeIIoONepeiadyl  HEMPO30PUX
naHeseil po3paxoBYIOTh BIJANOBIIHO [0
ISO 6946 1/abo
ISO 10211 (Bci wactmHH) abo
BUMIpIOIOTH BiamoBigHo g0 ISO 8301
a0o ISO 8202;
—KkoeirienTTemnonepenayl pamu,
pPO3paxoBYIOTb 3  BHKOPHUCTaHHSIM
ISO 10077-2, BUMIPIOIOTH BIAMOBITHO
no EN 12412-2, abo Gepyts 3 Jomatky

D uporo crarmapty SO 10077;

—  JiHIHHAIKOEdIIEHTTeIIonepeaayi
CTUKY paMu/CKIIHHS,pO3PaXOBYIOTh

BinanoBigHo 110 ISO 10077-2 abo 6epyTh

3 JHomarky E wmporo cranmapry
ISO 10077.
Biabm JIETaJIbHI PIBHSTHHS TUTS

PO3paxyHKy TEIUIOBOIO IIOTOKY 4Yepe3

transmittance:

— for elements containing glazing, the
thermal transmittance of the glazing,
calculated using EN 673 or measured
according to EN 674 or EN 675;

— for elements containing opaque
panels, the thermal transmittance of the
opaque panels, calculated according to
ISO 6946 and/or 1SO 10211 (all parts)
or measured according to 1ISO 8301 or

1SO 8202;

— thermal transmittance of the frame,
calculated using ISO 10077-2, measured
according to EN 12412-2, or taken from
Annex D of this part of ISO 10077;

— linear thermal transmittance of the

frame/glazing  junction,  calculated
according to 1SO 10077-2 or taken from

Annex E of this part of ISO 10077.

More detailed equations for calculation

of heat flow through windows can be
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BikHa HaBezieH1 B ISO 15099.
KoeoimienT Termonepenauyi HaBICHUX

dacanie  Moxe OyTh po3paxoBaHa

BianoBigHO 10 PrEN 13947,
EN 13241-1 HaBeIeH1 METOIN
BUIMIPOOYBaHb, MO TIONIUPIOIOTHCS HA
BOpOTa, MpHU3HAYCHI IJIs 3a0e3MeUeHHS
NepeMileHHs] TOBapiB 1 TPAHCHOPTHUX

3ac001B.

1 COEPA 3BACTOCYBAHHA

Leit ctanmapt 1SO 10077 BcTaHOBIIOE

METO]T BU3HAYECHHS KoedirieHTa
Terjionepenayl  BIKOH 1 JBeped 3i
CKJIIHHSM 1/abo HEMPO30pUM
3allOBHEHHS M  pamM  (KOpoOok) 3

BIKOHHHUIISIMA 200 0€3 HUX.

Leit crangapt 1SO 10077 BpaxoBye:

- pi3HI TUTHA CBITJIOIIPO30POTO

3amoBHEHHsI (CkjIo abo TIacTMaca),
olHOKaMmepHi  abo  OaraTokamepHi
CKJIONAKETH; CKJIO 3 TOKPUTTAMHU abo
0e3

MOKPUTTIB 3 HU3BKOIO

BUIMIPOMIHIOBAJIBHOIO ~ 3JIaTHICTIO; 3

MIKCKJISTHUM HpOMi)KKOM, 3alIOBHCHHUM

found in ISO 15099.

The thermal transmittance of curtain

walling can be calculated using
prEN 13947.
EN  13241-1 gives  procedures

applicable to doors intended to provide

access for goods and vehicles.

1 Scope

This

methods for the calculation

part of I1SO 10077 specifies
of the
thermal transmittance of windows and
pedestrian doors consisting of glazed
and/or or opaque panels fitted in a

frame, with and without shutters.

This part of 1ISO 10077 allows for:

- different types of glazing (glass or

plastic; single or multiple glazing;

with or without low emissivity
coatings, and with spaces filled with air

or other gases);
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MOBITPSAM 200 Tra3oM);
- HEmpo30pl 3aMoBHEHHS BIKOH a0o0

JIBEpEH;

- PI3HI BHIU MaTepialy pam (JIepeBrHa,
[JIacTMaca, MeTal 3 TEIUIOI30JIAIIECI0 1
0e3 Hel, MeTaneBi paMH 3 METaJCBUMHU
NETASIMA ~ CTIOJyYeHb, TaKUMH  SIK
mTudTH TOmo, abo Oyab-sKe 1HIIE

MOEIHAHHS MaTepialiB);

- JOJATKOBUH TepMiuHMA omip (32
HasIBHOCT1), 1110 BUHUKAE B PI3HUX BUIAX
3aKPUTHUX BIKOHHMIb 3aJIeKHO BIiJ iX

MOBITPOIPOHUKHOCTI.

KoedimienT Temionepenayui MancapIHuX
Ta 1HIIUX BHUCTYMAIOYUX BIKOH MOXHA
pPO3paxoByBaTH BIAMOBIAHO JO IIHOTO
cragmapty |1SO 10077, npu 1mpomy
Koe(illleHT Teryonepeaadi BIKOHHUIIb
IUISIXOM

ITIOBHHCH BHU3HA4YaTUCA

BUMIPIOBaHb a00 YHCEIHLHUM METOJO0M

PO3paxyHKy.

Y  I0oBiAKOBUX  JoJaTKaX  BKa3aHi
pO3paxyHKOBI 3HAYCHHS IS 3aCKJICHb,
pam 1 BIKOHHMIIb. B po3paxyHkax He
BPaxOBYEThCS BIUIMB TEIJIOBUX MOCTIB

o TMEePUMETPY YKOoCcy abo B MICIIX

- opaque panels within the window or

door;

- various types of frames (wood,
plastic, metallic with and without
thermal barrier, metallic  with

pinpoint metallic connections or any

combination of materials);

the additional

by
shutter,

- where appropriate,

thermal resistance introduced
different

depending on their air permeability.

types of closed

The thermal transmittance of roof
windows and other projecting windows
can be calculated according to this part
ISO 10077, provided that the

thermal transmittance of their

of
frame

by
numerical

determined
by

sections is
measurement  or

calculation.

Default values for glazing, frames and
shutters are given in the informative
annexes. Thermal bridge effects at the
rebate or joint between the window or
the rest of the

door frame and
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NpUENHAHHS BIKOH 1 JBeped 1o

OrOPO/PKYBATbHUX KOHCTPYKIIif
OymaiBeIb 1 CIIOpy/.

VY po3paxyHKax HE BPaxOBYIOTh:

- BIUIMB COHSYHOTO
BUIIPOMIHIOBaHHS;

- TeIuIonepeaauy BHACJIIJIOK
MOBITPONPOHUKHOCTI;

- BOJIOTICTb BUPOOIB;

- BEHTWJIbOBAHUM NPOMDKOK BIKOH 3
NOJBIMHUMU pamMaMu 1 B CIIAPEHUX
BIKOHHUX pamax;

- oOpaMJieHHS BIKOH €pKepa.

et  crapmapr ISO 10077 =e
NOIIHUPIOETHCS HA:
- HaBicHl (acanu Ta 1HII HeCydl

CBITJIONPO30P1 3aITOBHEHHS;

- BOpoOTA.

2 HOPMATHUBHI TIOCUJIAHHSA

JUia 3acTOoCyBaHHS LbOIO CTaHJAPTY

HEOoOX11H1 Takl BKa3aHi HIDKYE

MOCUJIaIbHI TOKYMEHTH. {7151 maToBaHuX
JINIIIE

ITIOCHUJIaHb 34aCTOCOBYIOTbH

3a3Ha4YCHC BUOAaHHA IIOCHUJIAJIBHOT'O

JOKYMEHTa, [l HeJaTOBAaHUX TMOCUJIaHb
3aCTOCOBYIOTh

OCTaHHE BUJAaHHA

MMOCUJIAJIBHOTO JIOKYMCHTA (BKJHO‘-IaIO‘-II/I

building envelope are excluded from

the calculation.

The calculation does not include:

- effects of solar radiation;

- heat transfer caused by air leakage;

- calculation of condensation;
- ventilation of air spaces in double

and coupled windows;

- surrounding parts of an oriel window.

The part of 1SO 10077 does not apply

to:

- curtain walls and other structural
glazing;

- industrial, commercial and garage

doors.
2 Normative references

The following referenced documents
are indispensable for

this

the application
dated
cited

the

the referenced

of document. For

references, only the edition
undated references,
of

document (including any amendments)

applies. For

latest  edition

applies.
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BC1 Or0 3MiHH).

ISO 6946,

020p00JCYBANbHI  0Y0igeNbHI  ma  ix
enemenmu— Tepmiunuti onip 1 onip

Memoouxu

mennonepeoayi

PO3DAXYHKIE

ISO 7345, Tennoizonauis — Dizuuni

GeIUYUHU mA 6USHAYEHHA

ISO 8301, Tennoizonayis— Busznauenms
MenionposiOHOCMI i MepMiuHO20 ONopy
npu

CMAayioHapHOMy Menio8oMy

pel)fCZ/lMi ] NnesHux 6lACmueoOCmAx.

Ilpunao, ocnawenuti meniomipom

ISO 8302, Tennoizonauis — Buznauenms
MenionposioHOCMI i MepMiuHO20 ONopy
npu

CMAayioHapHOMy Menio8oMy

pedcumi I NeBHUX 61acmu8ocmsax —

Ilpunao 3 eaps4010 0XOPOHHOIO 30HOI0

ISO 10077-2, Tennomexuiuni
eracmueocmi  8iKOH,  Osepeu  —
Busnauenns Koeghiyienma
menjaonepeoayi —  Yacmuna  2:

YucenvHuii Memoo 05 pam

ISO 10211 Tennosi

(BCl YacTUHM),
micmku 8 0yoienax—Tennosi nomoku i
memnepamypa nogepxui — Jlemanvhi

PO3PAaxyHKu

Koucmpyryii

ISO 6946, Building
building

components and

elements Thermal

resistance and thermal transmittance

— Calculation method

insulation

ISO 7345, Thermal

Physical quantities and definitions

ISO 8301, Thermal insulation—
Determination of steady-state thermal
resistance and related properties —

Heat flow meter apparatus

ISO 8302, Thermal insulation
Determination of steady-state thermal
resistance and related properties —

Guarded hot plate apparatus

ISO 10077-2, Thermal performance of

doors and shutters

windows,
Calculation of thermal transmittance —

Part 2: Numerical method for frames

ISO 10211 (all parts), Thermal bridges

in building construction Heat

flows and surface temperatures —

Detailed calculations
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ISO 12567-2, Tennomexwiuni
eracmusocmi  6iKoH 1 Oesepell —
Busnauenns Koeghiyicnma

menionepeoayi i mepmiuHo20 ONnopy 3
3aCMOCYBAHHAM NPUIAdy 3 2apsauoro
0xoponHotlo  3oHol0—  Yacmuna 2:
Mancaponi gikna ma iHwi eucmynaroouyi

GIKHA

EN 673, Ckio 6 6ydisnuymsi
Busnauennus Koe@iyicuma

mennonepeoayi (3uauennss U) — Memoo

DPO3DAXYHKY
EN 674, Ckio 6 0Oyodisnuymsi.
Busnauenus Koegiyicnma

mennonepeoayi (3uauenns U). Memoo i3

3aCMOCY8AHHAM NAACMUHYACMO20
npunaoy

EN 675 Ckio 6 0OyodisHuymsi.
Busnauenus Koeghiyicnma

mennonepeoadi (3nauenns U). Memoo i3
3aCMOCY8AHHAM npucmporo

GMMlpIOSCZHH}Z menjio60co nonokKy

EN 12412-2, Tennomexmiuni
61ACMUBOCMI BIKOH, 08epell | 8IKOHHUYb

Busnauenns

Koeghiyienma
mennonepeoayi Memooom i3
3aCMOCY8AHHAM NpUNady 3 2apsadoro

0xX0porHOI0 30H010 —Yacmuna 2. Pamu.

ISO 12567-2, Thermal performance of
windows and doors — Determination
of thermal transmittance by hot box
method — Part 2: Roof windows and

other projecting windows

EN 673, Glass in

Determination of thermal transmittance

building

(U value) — Calculation method

EN 674, Glass

Determination of thermal transmittance

in  building

(U value) — Guarded hot plate method

EN 675, Glass in

Determination of thermal transmittance

building

(U value) — Heat flow meter method

EN 12412-2, Thermal performance of

windows, doors and shutters

Determination of thermal transmittance

by hot box method — Part 2: Frames
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3 TEPMIHHM, BH3HAYEHH4,
ITO3HAKHU TA OJJUHUII BUMIPY
3.1 Tepminu Ta BU3BHAYCHHS OHATH

CTaHJapTI

Y  npomy 3aCTOCOBYIOTh

TePMiHU 3 BIIITOBITHUMH
BU3HAUYCHHAMH, HaBeneHl B EN 673 ta

ISO 7345.

VY pozainm 4 poro cranaapty 1SO 10077

HAaBEJICHO  HAaMEHYBaHHS  OKPEMUX
r€OMETPUYHUX TapaMeTpiB CKIIHHS 1

pam.

3.2 YMOBHI NO3HAYECHHS

3 Terms, definitions, symbols and
units

3.1 Terms and definitions

For the purposes of this document, the
terms and definitions given in EN 673
and 1SO 7345 apply.

In Clause 4 of this part of 1SO 10077,
descriptions are given of a number of
geometrical characteristics of glazing

and frame.

3.2 Symbols and units

YMoBHE I03HAYEHHS Hassa Oaunnui BUMipy
Symbol Quantity Unit
y TIo1Ia M22
area m
R TEPMIYHUE omip m>-K/Bt
thermal resistance m*-K/W
U koe(ilieHT Teronepeaadi Bt/ (M2~K)
thermal transmittance W/(m*K)
b IIHPUHA M
width m
d TOBIIMHA M
distance, thickness m
I JOBXHWHA M
length m
I'yCTUHA TEINIOBOIO IIOTOKY Br/m°
g density of heat flow rate W/m?
N _ . . | Br/(m'K)
@ PO3paxyHKOBHH Koe(’pl_uleHT TEIUIONPOBIIHOCTI
linear thermal transmittance W/(mK)
1 TEIUIONPOBIIHICTh Bt/(Mm°K)
thermal conductivity W/(m-K)
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3.3 Inugexcu

3.3 Subscripts

D | mBepi i BHYTPIIIIHS CTOPOHA
door internal
W | BikHO | 1HAEKC CyMHU
window summation index
WS | BIKHO 3 3aKpUTHMH CTYJTKaAMH p 3arOBHEHHS (HETIPO30pe)
window with closed shutter panel (opaque)
d | posroprka miomri S MDKCKIISTHUNA TPOMIXOK 13 3a1IOBHEHHSM TOBITPSIM
developed abo razom
space (air or gas space)
€ | 30BHILIHS CTOPOHA se MOBEPXHS 13 30BHIIIHBOI CTOPOHH
external external surface
f | pama sh BIKOHHHMIIS
frame shutter
g | ckiiHHA si MOBEPXHS 13 BHYTPIIIHBOI CTOPOHU
glazing internal surface

4 TEOMETPUYHI TAPAMETPH

4.1 ILnoma CKJIiHHS, MJI01IAa

HENpo30pPoro 3arMoBHEHHS
[Droma  cxmHHAA,, abo TIOoIIa
HEIPO30pOro 3alOBHEHHS,A, BIKHA YU
JBEpEi - e MEHIIA 3 BUANMHUX 3 JIBOX

CTOpIH IJIOII; IUB. pUCYHOK |.Bynb-sxe

MIEPEKPUTTS MPOKJIAIKAMH HE
BPaxOBYETHCHI.
4.2 Buauma 3arajJbHa  J0B:KHHA

nepuMeTpa CKJIIHHA

30BHIIIHS 3arajibHa IOBKUHA TIEPUMETPa
ckiinHA |g (a60 Henpo30poro 3amoBHEHHS
) - me cymapHa 10BXKHMHA BUIUMHX
nepuMeTpiB ckia (abo HEMpO30pUx
3allOBHEHb) BIKHA 4M JIBEpeil. SIKIIo

NEePUMETPH 10 OOUABI CTOPOHU CKJIa abo

4 Geometrical characteristics

4.1 Glazed area, opaque panel area

The glazed area, Ay, or the opaque panel
area, A, of a window or door is the smaller
of the visible areas seen from both sides;
see Figure 1. Any overlapping of gaskets is

ignored.

4.2 Total visible perimeter of the glazing

The total perimeter of the glazing, lg, (or the
opaque panel, I;) is the sum of the visible
perimeter of the glass panes (or opaque
panels) in the window or door. If the
perimeters are different on either side of the

pane or panel, then the larger of the two
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HEIPO30POro 3alIOBHCHHS HEOIHAKOBI, shall be used; see Figure 1.

BHKOPHCTOBYIOTH O1JIbIIIC 3HAYCHHS 3

JBOX;IMB. PUCYHOK |

Ilo3HayeHHsn Key

1  ckio 1 glass

Pucynok 1 — CxemaTrune 300pa>keHHs TUIOIII CKJIa 1 JIOBKUHU NIEPUMETPA

Figure 1- Hlustration of glazed area and perimeter

4.3 YacTka niomi pamMu 4.3 Frame areas

Busnauenns uyactok 1romr, auB.takox For the definition of the areas, see also

PUCYHOK 3: Figure 3:

Asillpoekmisi wactkm twtomti pamu 3 Ag; Internal projected frame area:

BHYTPIIIHbOI CTOPOHHU:

[Tpoekitisi  YacTKu wiomi pamu 3 The internal projected frame area is the area

BHYTpiIIHBOI cTOpoHM - T1ie¢ mpoekiisi Of the projection of the internal frame,

wiomi pamMd 3 Ooky npuMimienHs, including sashes if present, on a plane

BKJIIOYAIOYM PyXoMi pamu,3a HasBHocti, parallel to the glazing panel.

Ha IJIOIKWHAY IMapaJICIIbHO HJ'IOHIi CKJIA.

10
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Ase Tlpoexiis 4YacTKd IUIONII paMu 13

30BHIIIHBOI CTOPOHHU:

[Ipoekiist yacTku wionyi pamMu 13
30BHIITHBOTO OOKY - II€ TIPOEKIIisl paMu 13
30BHIIIHBOI ~ CTOPOHH,  BKJIIOYAIOUU
pyXoMi pamu, 32 HasIBHOCT, Ha TUIOIIUHY

ImapaJICIIbHO HJ'IOIHi CKJIa.

AfHacTka 101 pamu:.

Yactka mionyi pamd - L€ Oulbla 3

BUJIUMUX 3 JBOX CTOPIH IMPOEKIIIH TIIOILI.

A¢gi Po3ropTka 4acTKM IUIOLII paMH 3

BHYTPIIIHBOI CTOPOHHU:

Po3sroptka 4YacTkM mjomil  pamMu - 3
BHYTPIIIHBOI CTOPOHH - 1€ YaCTKa TUTOMTI
paMH, BKJIOYAIOYHM PYXOMi pami,3a
HAsIBHOCTI, 5IKa KOHTAKTy€ 3 TMOBITPSM

MPUMIIIICHHS (IUB. PUCYHOK 2).

A¢gePo3roptka wacTkm moiomi pamu i3
30BHIIIHBOI CTOPOHHU:
YACTKU  IUIOLI

Pozroptka pamu 13

30BHIIIHBOTO OOKYy - II€ YacTKa TUIONI

11

AsExternal projected frame area:

The external projected frame area is the area
of the projection of the external frame,
including sashes if present, on a plane

parallel to the glazing panel.

A; Frame area:

The frame area is the larger of the two

projected areas seen from both sides.

Asqi Internal developed frame area:

The internal developed frame area is the
area of the frame, including sashes if
present, in contact with the internal air (see

Figure 2).

A¢qe External developed frame area:

The external developed frame area is the

area of the frame, including sashes if
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pamH, BKIIOYAIOYH PYXOMi paMH, TpH
HAsIBHOCTI, SIKa KOHTAKTYy€ 13 30BHIIIHIM

MOBITPAM (AUB. PUCYHOK 2).

£

present, in contact with the external air (see

Figure 2).

fdl
2

1

w,

ic

IHo3nauenuns
I pama
2 CKJIIHHA

*BHYTpIIIHS CTOPOHA.

b .
30BHIIIHS CTOPOHA.

Key

1 frame
2 glazing
“Internal.

b External.

PucyHnok 2 — Po3ropTka 1iolni paMu 3 BHyTPIIIHBOI 1 30BHINIHBOT CTOPOHU

Figure 2 —

4.4 Ilnomia BikHA

[Tnomia BikHa, Ay, 1€ CyMa YacTKH TUIOIII

pamu, A, 1 miomi ckma, Ay (abo
HEMPO30pOT0o 3alOBHEHHS,Ay).
YacTtku 1oIomi pamMy 1 IDIONI  CKJIa

BCTAHOBJIIOIOTh IO Kparw pamH, TOOTO
Npd BU3HAYCHHI ITUIONI HE BPaxXxOBYIOThH

pPO3MIpH YIIITbHEHHS.

Internal and external developed area

4.4 \Window area

The window area, A, is the sum of the
frame area, As, and the glazing area, Ay,

(or the panel area, Ap).

The frame area and the glazed area are
defined by the edge of the frame, i.e.
sealing gaskets are ignored for the

purposes of determination of the areas.

12
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Posmipn  BikHa (Bucora, mmpuna, Window dimensions (height, width,

mupuHa pamud 1 ToBmuHa pamu) frame width and frame thickness) shall

BU3HAYAIOTh 3 TOYHICTIO IO MiTIMETpa. be determined to the nearest millimetre.

IMo3naveHnus

1 pama (pyxoma) 1sash (moveable)
2 pama (Hepyxoma) 2frame (fixed)
“BHYTpIiLIHS CTOPOHA. “Internal.

® 30BHiImHS cTOPOHA. ® External.

As=max (Agi; A te)
Argi=Ar+ A+ A+ Ay
Arge= As + As + A7 + Ag
Mpumitka 1.Yactka mmonni pamu, A;, Bikmouae NOTE 1 The frame area, Ay, includes the area of the
HEPYXOMY 1 pyXOMY paMmu, IPH HASIBHOCTI. fixed frame together with that of any moveable sash
or casement.

Mpumitka 2. Kanenbni xomobu Tta ananoriuni NOTE 2 Drip trays and similar protuberances are not

BUCTYyIIAIOYi €JIEMEHTH He po3msggarTees sk - considered as parts of the developed area.

13
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YaCTHHA pO3ropTKU HJ'IOH_[i.

Pucynok 3 — Cxematuuse 300pa>keHHS IO

Figure 3 — lllustration of the various areas

5 PO3PAXYHOK KOE®IIHIEHTA 5 Calculation of thermal transmittance
TEIJVIOIIEPEJIAYI

5.1 Bikna 5.1 Windows

5.1.1 BikHa 3 0O IHHAPHUM CKJIiHHAM 5.1.1 Single windows

ITo3naueHHs

1 pama(aepyxoma) 1 frame (fixed)

2 pama (pyxoma) 2 sash (moveable)

3 ckiinHsA (oquHapHE a00 CKJIONAKET) 3 glazing (single or multiple)

Pucynok 4 — BikHO 3 OJuHApHUM CKJIIHHSAM

Figure 4 — Illustration of single window

Koedimient teronepenaui, Uy, BikHa 3 The thermal transmittance of a single

OJMHAPHUM CKIIIHHSAM po3paxoBytoTh 3a window, Uy, shall be calculated using

dopmyioro (1): Equation (1):
U =ZAE-UE+ZAf-Uf+ZEg-1pg 1)
v E Ag + Z Af
ae where

14
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U,y koediuieHT Temonepeaadl CKIiHHS;

UskoeditieHT Terionepenayi pamus;

¥y PO3paxyHKOBUI KOE(iLli€HT
TEIUIOMPOBIIHOCTI, IIO0 BPaxOBY€E BILIUB
CKJIa, JUCTAHIIIKHOI paMKh 1 paMH Ha

TEIUIOTEXHIYH] BJIACTUBOCTI BIKHA,

a  BH3HAYCHHS  IHINMUX  TIO03HAYCHB
HaBeneHl B po3aun 4. Cymu y gopmymi
(1) BpaxoByIOTh Pi3HI YaCTHUHHU CKJIIHHS
ab6o pamu. Hanpukman, aist Af motpiOHO
K1JIbKa 3Ha4Y€Hb, KO A1 UI1IBIKOHHS,
KOpPOOKHM BIKHA, YKOCY BIKHA, IMIIOCTIB

BCTAHOBJICHI Pi13H1 3HAUCHHS.

[Ipu CKJIiHHI OAMHAPHUM CKJIOM OCTaHHII
BHUpa3 B 4HCEIbHUKY (Qopmynu (1) He

BPaxoOBYIOTh, TaK SIK BIJCYTHIN BIUIMB

Uy is the thermal transmittance of the
glazing;
U is the thermal transmittance of the
frame;
¥, is the linear thermal transmittance due
to the combined thermal effects of

glazing, spacer and frame;

and the other symbols are defined in
Clause 4. The summations included in
Equation (1) are used to allow for
different parts of the glazing or frame,
e.g. several values of A are needed when
different values of U; apply to the sill,

head, jambs and dividers

In the case of single glazing the last term
of the numerator in Equation (1) shall be

taken as zero (no spacer effect) because

JUCTAHIIMHOT paMKM 1 mompaBKoro any correction is negligible.
MOJKHA 3HCXTYBATH.
[Tpu 3aCTOCYBaHHI nernpo3opux When there are both opaque panels and
3aloBHEHb Ta 3ackieHb koedimient (lazed panes, Uy, is calculated using
termonepenaui Uy  pospaxoByrore 3a Equation (2):
dbopmyoro (2):
:Zﬂg- Ug+ XA, Up + X As- U+ Xlg- g + X1, -y @
W YA+ XA, + X A¢
ae where
Up Koe(iLieHT teruonepenayi U, is the thermal transmittance of the

15
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HEIIPO30POro 3ariOBHCHHA,

I PO3paxyHKOBHIA KOCII[iEHT
TeTIOPOBITHOCTI HEIPO30POTo
3aITIOBHCHHSI.

¥, MOK€e JOPIBHIOBATHU HYJIIO, SIKILO

- HETIPO30pe 3aMOBHEHHSI 3 BHYTPIIIHBOI 1
30BHIIIHBOI CTOPOHM Ma€ TOKPUTTS 3
Marepiany,

menma 0,5 Bt/(m-K), 1

TEIJIONPOBIJIHICTh  SIKOTO

- TGHHOHpOBiIIHiCTI) HaIlOBHIOBAa4Ya IIO

KpasixX 3allOBHCHHA CTAHOBHUTbH MCHIIC

Hixk 0,5 B1/(M*K).

V BCIX IHIIMX BUNaaKax ¥, po3paxoByrOTh

BignosiaHo 1o 1SO 10077-2.
U,y BU3HA4aI0Th BIAIOBIIHO 10 5.2.

KoedimienT remmonepenaui pamu Us 1os

MaHCapIHUX BIKOH

- PO3paxoBYHOTh  BIANOBIIHO

ISO 10077-2, abo

bio)

-BU3HAYaroTh BiamosigHo 1o EN 12412-2
Ha 3pa3Kkax, pO3MILIEHUX B MNpUIaJi Ha
XOJIOTHIN

CTOPOHI  BHUIPOOYBAJIBbHOT

ity BignoBigao n1olSO 12567-2.

Jlns iamux BikoH Us

opaque panel(s);

¥, is the linear thermal transmittance for

the opaque panel(s).

¥, may be taken as zero if

- the internal and external facings of
the panel are of material with thermal
conductivity less than

0,5 W/(m-K) , and

- the thermal conductivity of any bridging
material at the edges of the panel is less
than 0,5 W/(m-K).

In other cases, ¥, shall be calculated in
accordance with 1ISO 10077-2

U, shall be obtained in accordance with 5.2.

Us for roof windows shall be either

- calculated in accordance with
ISO 10077-2, or
- measured in accordance with

EN 12412-2 with specimens mounted
within the aperture in the surround panel
flush with the cold side, in accordance
with in 1ISO 12567-2.

For other windows, U; shall be

16
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- po3paxoBytoTh 3rimHo 3 I1SO 10077-2
abo
- BHUMIPIOIOTh BIAMOBITHO JIO BHUMOT

EN 12412-2, abo

- BU3HAYAIOTh 3T1IHO 3 JoaaTkoM D.

PospaxynkoBuit KoedirmieHT

TEIUIONPOBITHOCTI JIOITYyCKAEThCS
po3paxoByBatu 3rigHo 3 1SO 10077-2
a00 BHUKOpPUCTOBYBATH [1aHl, HaBEACHI B

nonatky E.

5.1.2 BikHa 3 moaABiHHOIO pamMoI0

- calculated In accordance with
ISO 10077-2, or
- measured in accordance with

EN 12412-2, or

obtained from Annex D.

Linear thermal transmittance may be
calculated in with
ISO 10077-2 or taken from Annex E.

accordance

5.1.2 Double windows

Po3wmipu B misimeTpax

Dimensions in millimetres

RS 1’Uw

Io3zHayeHnHsn

1 pama (pyxoma)

2pama (Hepyxoma)

3ckimiHHS (oauHApHE a00 CKIIOMAKET)
*BHYTpIIIHS CTOPOHA.

b .
30BHIIIHS CTOPOHA.

17

Key
1 frame (fixed)
2 sash (moveable)

3glazing (single or multiple)
*Internal.

b External.
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PucyHok 5 — BikHO 3 1TOBIiHOIO pamMoOI0

Figure 5 — lllustration of double window

Koeoimient Temmonepenaul UyBikHa, siKe

CKIIAAa€TbCA 3 JIBOX OKPCMHX paM,

PO3paxoByIOTh 3a hopmysioro (3).

The thermal transmittance, Uy, of a

system consisting of two  separate
windows shall be calculated using

Equation (3).

1
__Rsi+Rs_Rse+_
U1 Uz
ae where
Uwi, Uwz koedimientu Termmonepenadi Uy, Uware the thermal transmittances
30BHIIIHROT ~ Ta  BHyTpimHboipamu, Of the external and internal window,

po3paxoBaHi 3a ¢hopmyJioro (1);

RsTepMiuyHui  omip 3  BHYTPINIHBOI
CTOPOHM  3OBHIIIHLOIPAMH, SIKIIO il
3aCTOCOBYIOTH;

Rse TepMiuHUI OMip 13 30BHIITHBOTO OOKY

BHYTPIIIHbOIpaMH, AKIIO il
3aCTOCOBYIOTB;
RsTepmiuHUi orip HOBITPSIHOTO

IpOLIAPKY MK paMaMHu.

Mpumitka. Po3paxynkoBizHaueHHAMII Rg 1 Re
BKasaHiymomatky A, amis Rs - ynomarky C.
MeTtoaHe3acTOCOBYIOTb,
AKITIOBCIINYNHAOIHOTO 3 3a30piB Ha

PUCYHKY 5 OiibIla HIXK 3 MM 1 IPH [IbOMY

HE BXITI 3aX0Id 1O BHWIyYCHHIO

respectively, calculated according to

Equation (1);

R, is the internal surface resistance of the

external window when used alone;

R is the external surface resistance of

the internal window when used alone;

Rsis the thermal resistance of the space

between the glazing in the two windows.

NOTE Typical values of Ry and Ry are given in

Annex A and of R, in Annex C.

If either of the gaps shown in Figure 5
exceeds 3 mm and measures have not
been taken to prevent excessive air

exchange with external air, the method

18



np/ICTY b EN ISO 10077-1:201X (EN 1SO 10077-1:2006, IDT)

AKTUBHOTO OoOMiHYy BHYTPIIITHHOTO
MOBITPS 3 aTMOC(HEPHUM.

5.1.3 BikHa 3i cnapeHuM IUIETIHHAM

Po3mipu y mimimerpax

does not apply.

5.1.3 Coupled windows

Dimensions in millimetres

’ 1

x

/
77722

N

Y
i

m
vi

IHo3HayeHHs1

1 cxinns (oguHApHE a00 CKIIONAKET)
a :

BayTpimHs cTopoHa.

b .
30BHIIITHS CTOpPOHA.

| P> ///\/// 2

b 1
Key

1 glazing (single or multiple)
“Internal.

b External.

Pucynoxk 6 — BikHo 31 cnapeHO0 paMoro

Figure 6 — Illustration of coupled windows

Koediuient teronepenaui Uy BikHa 31
CIIApEHOI0 PaMOI0  PO3PaxOBYIOTh

(1).

Temonepenadl Uy NOABIMHOIO CKIIHHA

3a

dbopmyIior Koedirtient

BU3HAYAIOTH 32 popmyioro (4):

The thermal transmittance, Uy, of a
system consisting of one frame and two
separate sashes or casements shall be
To

determine the thermal transmittance, Uy,

calculated using Equation (1).

of the combined glazing Equation (4)

shall be used:
1
Up = 1 1 (4
__Rsi+Rs _Rse+_
g1 Ugz
e where
Ug, Ugkxoedimienr  temnonepenaui Uy, Uy, — are the thermal transmittances
30BHIIIHLOrO Ta BHYTpimHbOro ckiminns, Of the external and internal glazing;

19
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po3paxoBaHuii 3a popmynamu (5) 1 (6);

Rsi TEpMiUHUH OMip 30BHIITHHOTO CKIIIHHS
3 BHYTpPIIIHBOI CTOPOHM, SKIIO HOTO

3aCTOCOBYIOTB;

R TEpMiuHHII oOmip BHYTPIIIHBOTO

CKJIIHHS 13 30BHIIIHBOI CTOPOHH, SIKIIO

HIOT0 3aCTOCOBYIOTb;

Rs  TepMmiuHMII  omip  MOBITPSHOIO
IPOILIAPKY MK BHYTPIIIHIM 1 30BHIIIHIM

CKJIIHHSIM.

MpumiTka. Po3paxyHkoBi 3HaYeHHAIA Rg 1 R

BKa3zaHi y goaatky A, a miis Rg,y monmatky C.

Merong ~ HE  3aCTOCOBYIOTH,  SIKIIO

BEJIMYMHAOIHOTO 3 3a30piB HA PUCYHKY 5

OlnbIlIa HK 3 MM 1 IpU LbOMY HE BXKHTI

3aX0AM IO BHWJIYYEHHIO  aKTUBHOIO
OOMIHY  BHYTPIIIHBOIO  TOBITPS 3
aTMOC(EPHHM.

5.2 Ckiinng
5.2.1 Ckuo

Koedinient Terionepenayl Uy
3BUYaiiHOrOo abo OaraTomrapoBOro ckja

PO3paxoByIOTh 3a hopmysioro (5)

respectively, calculated in accordance
with Equations (5) and (6);
R, is the internal surface resistance of the

external glazing when used alone;

Re Is the external surface resistance of

the internal glazing when used alone;

Rs Is the thermal resistance of the space

between the internal and external glazing.

NOTE Typical values of Ry and Ry are given in
Annex A and of R, in Annex C.

If the gap exceeds 3 mm and measures
have not been taken to prevent excessive
air, the

air exchange with external

method does not apply.

5.2 Glazing
5.2.1 Single glazing

The thermal transmittance of the single
and laminated glazing, U, shall be

calculated using Equation (5).

Uy =

Rse ‘I‘Ej

4

(5)
5+ R

20
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ne
RseTepMiuHUTI omip 13
30BHILITHBOICTOPOHH;

/j TEIUIONPOBIAHICTh CKJIa a00 MOKPUTTS
J;

d; ToBIIMHA cKila A00 TOKPUTTS];

Rsi TepMiuHMIA OIip CKJIa 3 BHYTPINIHBOI

CTOPOHH.

MpumiTtka. Po3paxyHkoBi 3HaueHHS Rg 1 Rg

HaBezeHi y moaatky A.

5.2.2 Ckionaker

Koedirmient Terionepeaayi Uy

CKJIOMIAKETa PO3PaxoOBYIOTh BIAMOBIIHO

10 EN 673 a6o 3a ¢popmysioro (6):

where

R 1S the external surface resistance;

/j is the thermal conductivity of glass or
material layer j;
d; is the thickness of the glass pane or
material layer j;

R Is the internal surface resistance.

NOTE Typical values of R, and Ry are given in
Annex A.

5.2.2 Multiple glazing

The thermal transmittance of multiple
U,
accordance with EN 673 or by means of
Equation (6):

glazing, can be calculated in

1

U, =
Ry + %
ne
Rse TepMiuHMII omip 13 30BHINIHBOI
CTOpPOHU;

/j TEILUIOTIPOBIIHICTh CKJa a00 TOKPHTTS
K

d; ToBmMHA cki1a a00 MOKPUTTS J;

Rsi TepMiuHMIA omip CKjia 3 BHYTPILIHBOI
CTOPOHU;
Rsj TepMiyHMMI

Omip  MOBITPSHOTO

21

dj
% +2iRs; + Ry

(6)

where

R IS the external surface resistance;

Aiis the thermal conductivity of glass or
material layer j;
d; is the thickness of the glass pane or
material layers j;

R is the internal surface resistance;

R, is the thermal resistance of air space j.
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HPOIIAPKY].

Ipumitka. Po3paxyHkoBi 3HadeHHs s Rs BKasaHi y

nonatky C.

5.3 BikHa i3 3aKkpuTHMH BIKOHHUISIMHA

BikoHHMIII Ha 30BHINIHINA CTOPOHI BiKHA
OOyMOBJIIOIOTh JOJATKOBUN TEPMIYHUI
orip, CTBOPIOBaHUM MOBITPSIHUM
MPOIIAPKOM MIK BIKOHHHUIICIO 1 BIKHOM 1
CaMoOI0 BIKOHHHUIICIO(IUB. PUCYHOK 7).
Koedimient Temmonepenayi BikHa 13

BIKOHHHIIEIO Uws

3aKpUTOIO

PO3paxoByIOTh 3a hopmynoro (7):

1
i_+,ﬂR

W

Uws =

e

Uw KoedilieHT Termionepeaayl BikHa,

AR NOJAaTKOBUW  TEPMIUHHM
MOBITPSTHOTO MPOIIAPKY M1k BIKOHHHIICIO
1 BIKHOM 1 CaMOI0 3aKpUTOO BIKOHHHUIICIO

(muB. pucyHOK 7).

NOTE Typical values of R; are given in Annex C.

5.3 Windows with closed shutters

A shutter on the outside of a window

introduces an  additional  thermal
resistance, resulting from both the air
layer enclosed between the shutter and
the window, and the shutter itself (see
Figure 7). The thermal transmittance of
a window with closed shutters, Uys, i

given by Equation (7):

(7)

where
Uw Is the thermal transmittance of the

window;

omip 4R is the additional thermal resistance

due to the air layer enclosed between
the shutter and the window and the

closed shutter itself (see Figure 7).

22
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AR
o >
R sh -
"/'
1 N
1 1
% \
a ; \ b
/| \
’ Ay
% /
g . /
/|
[ pd
Ilo3Ha4veHHs Key
1BiKOHHHUIIS 1shutter
“BHyTpillHs CTOPOHA. “Internal.
® 30BHimHS cTOpOHA. ° External.

Pucynok 7 — BikHO 13 BIKOHHULIEIO

Figure 7 —Window with external shutter
HNonatkoBuit Tepmiunmii omip B AR AR depends on the thermal transmission
3aJIOKHOCTI  Bi  moBiTporpoHHKHOCTI properties of the shutter and on its air
BIKOHHUIII HaBeACHUH B J0JaTKy G. permeability. Further information is
given in Annex G.

5.4 /IBepi 5.4 Doors

5.4.1 JIBepi noBHicTIO 3acKJIeHi 5.4.1 Fully glazed doors

23



npICTY B EN ISO 10077-1:201X (EN 1SO 10077-1:2006, IDT)

N2 NN
N7 77772

ZIN

3
Ilo3Ha4veHHs Key
1 pama (pyxoma) 1 frame (fixed)
2pama (Hepyxoma) 2 sash (moveable)
3ckmiHHA (0IMHAPHE 200 CKITOIAKET) 3glazing (single or multiple)
Pucynok 8 — /[Bepi moBHICTIO 3aCKJICHI
Figure 8 — lllustration of door with glazing
KoedirienT TeIuIonepeavi s The thermal transmittance, UD, of a

noBHIiCTIO  3ackienux  gBepeii  Up door set of which the door leaf is
PO3paxoByIOTh 3a (hopmyrioro (8). fully glazed is obtained using
Equation (8).

XA U+ T AU+ X,
b EAE-I_EAf

hi(s where

Y5 (g)

Ar, Ay ily BemuumHm, BcTaHOBneHi B Ar Agand lgare defined in Clause 4;

po3miii 4;

U, koedimient remmonepenaui ckiminast;  Ug is the thermal transmittance of the
glazing;

Ut koediiieHT Teronepeaadi pamu; U is the thermal transmittance of the

frame;

24
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Y PO3paxyHKOBHIA KOeQIIIEHT
TETJIONPOBITHOCTI BHACJI1I0K
KOMOIHOBAaHOTO  TEIUIOBOTO  BIUIUBY

JTUCTAHIIIHHOT paMKH, CKJIO 1 paMH.

[Ipy CKJIiHHI OJAMHAPHUM CKJIOM JUIS

OCTaHHBOTO BHpPA3y B  YHCEIBHHUKY
dbopmynu (8) 3acTOCOBYIOTh 3HAUYEHHS
Wy, piBHE HymO (BIACYTHICTb BILUIUBY
JTUCTAHIIIITHOT paMKH), TOMY MOIPaBKOIO

MOJKHA 3HCXTYBATH.

5.4.1 /IBepi 3i CKJIIHHAM i HENPo30puUM

¥, is the linear thermal transmittance due
to the combined thermal effects of

glazing spacer and frame.

In the case of single glazing, the last
term of the numerator in Equation (8)
shall be taken as zero (no spacer effect)

because any correction is negligible.

5.4.2 Doors containing glazing and

3amOBHEHHSIM opaque panels
2 3
Ilo3Ha4yeHHs Key

1 pama (pyxoma)
2pama (Hepyxoma)

3 Hemnpo3ope 3aOBHECHHS

1 frame (fixed)
2 sash (moveable)

3 opaque panel

Pucynok 9 — J/[Bepi3HEnpO30pUM3aNIOBHEHHIM

Figure 9 —Schematic illustration of door with opaque panel

Akmio ABepi CKIANAlOThCA 3 paMu,

CKJIIHHA 1 HENpO30pUX  3allOBHEHBD,

3aCTOCOBYIOTH (hopmyiy (9):

25

If the door consists of frame, glazing and
opaque panels, then Equation (9) shall be

used:
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Ay Up+ XAy Up+ ZA U + 21y + 2l Yy

P YA, +X A, + XA,

e

A, 1 | Benranny, BcTaHOBICHI B po3aini4;

UpkoedinienT TeIonepenayl

HEIpo30poro(ux) 3aroBHEHH(HB);

¥, pO3paxyHKOBHU KOe(illeHT
TEIUIONPOBITHOCTI i1 HEMNPO30pUX
3aII0BHEHb.

Jlns nBepieit 6e3 ckiinHS y dopmyni (9)

npuiimMaroTh 3Ha4eHHs Ag= 0i 1;=0.
¥Y,MO3K€e JOPIBHIOBATHU HYJIIO, SIKILO

- MOKPUTTS HENpPO30pOro 3alOBHEHHS 3

BHYTPIIIHBOi 1 30BHINIHBOI CTOPOHU

BUKOHAaH1 3 Marepiainy 3

TETJIONPOBIIHICTIO oueme 0,5

Bt/(m-K);

HC

- TETUIONPOBITHICTh Marepiany

3allOBHCHHA Ha KpasaX CTAHOBUTb HC

oinbmie 0,5 Bt/(m-K).

VY Bcix 1HMMX Bunajakax sHadeHHa ‘P

PO3pPaxoBYIOTh BIAMOBIAHO /IO BHMOT

ISO 10077-2.

Mpumirka 1. 3Havenns U st pisHUX TUTIIB pam

HaBeJIeHl B JoaaTky D.

Mpumitka 2. 3nadenns ¥ HaBeneHi B JoaaTky E.

9

where

A, and lpare defined in Clause 4;

U, is the thermal transmittance of the

opaque panel(s);

Pois the linear thermal transmittance for

opague panels.

If the door has no glazing, Equation (9)
applies with A; = 0 and 1,=0.

¥, may be taken as zero, if

- the internal and external facings of
the panel are of material with thermal

conductivity less than0,5 W/(m-K), and

- the thermal conductivity of any bridging
material at the edges of the panel is less
than 0,5 W/(m-K)

In other cases, ‘¥, shall be calculated in
accordance with 1ISO 10077-2.

NOTE 1 Annex D gives typical values of U; for

different types of frame.

NOTE 2 Typical values of ¥ for glazing are given in

Annex E.
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5.4.3 J/IBepHi m0JI0THA 0€3 CKJIiHHS

Koeoimient Temmonepeaaydi HEMpO30puUX
JIBEPHUX TIOJOTeH Oe3 pamu 1 06e3
HEOJHOPITHUX 30H (TIIBKH 3 PI3HUMH
Iapamu, pO3TaIIOBaHUMU
NEPIICHINKYISIPHO HAMPSIMKY TETUIOBOTO
MOXHa  BHU3HAYHTHU

MTOTOKY) 3a

JOTIOMOTOI0  TIpUJIaLy,

OCHAIIIEHOTO
teriomipomM, BianosigHo g0 SO 8301
a00 TmpuiIamxy, OCHAIICHOTO TapsYOr0

TJTUTOIO 3 OXOPOHHOIO 30HOIO BiJMIOBITHO

10

ISO 8302. AnprepHaTHBHO MOXKHA
BukopuctoByBatu EN 12664 M a6o
EN 12667 . V dopmyni (9)

pO3paxyHKy KoedilieHTa Teruionepeaayi

ABepel npuiiMaroTh 3Ha4eHHs Ag=0.

AnbTEepHATUBHOKOE(IIIEHT

TerIonepeadl IBEpHUX MOJOTEH MOXHA
po3paxyBatu 1o 1SO 6946 3a ymoBwu, 1110
BIIHOIIICHHSI 3HAYCHb TEIIOMPOBITHOCTI
JIBOX PI3HUX MaTepialiB JBeped He
nepeBuinye 1:5 (Bukiarouaroun OO0NTH,
uBsixu Tomro). lleld MeToa BKIIOYAE
PO3paxyHOK HaWOUIBIIOTO BIJHOCHOTO

BIJIXUJICHHSI TP BHUMIPIOBAHHI, SIKE Ma€

Oytu He Oubiue 10%.

27

5.4.3 Door leaves without glazing

The thermal transmittance of opaque door
leaves excluding the frame and without
inhomogeneities (having different layers
the heat flow
the

only perpendicular to

direction) can be  measured in
heat-flow meter apparatus in accordance
with 1SO 8301 or in the guarded hot-
plate apparatus, in accordance with 1SO
8302. Alternatively, EN 12664
EN 12667 may be used. Equation (9)

the

or

iIs used to calculate thermal

transmittance of the door set, with Ag=0.

Alternatively, the thermal transmittance
of door leaves can be calculated in
accordance with 1SO 6946 provided that
the ratio of the thermal conductivities
of any two different materials in the
door does not exceed 1:5 (screws, nails,
and so on are excluded); this method
includes the calculation of the maximum
relative error which should be less than

10 %.
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SIkimo HalOUIBIIE BIIHOCHE BIIXWICHHS

npu BuMiptoBanHi Outeiie  10% abo
BITHOIIICHHSI 3HAYCHb TEIUIOMPOBITHOCTI
PI3HUX MaTepiajiB aBeper nepeBuirye 1:5,
Tpeda TMPOBOIUTH YHUCEIHHUN PO3PaxXyHOK
srigHo 3 ISO 10077-2 ta / a6o ISO 10211-

2.
6 BKA3IBKHU 1O PO3PAXYHKY

[Ipu 3amiHi cKiIa Ha I1HIIMHA Matepian 3

TEIUIONPOBIHICTIO He  Outeie 0,04

B1/(m-K) koediuieHT Temonepeaayl pamMmu
Us BU3HA4YaI0Th METOAOM CTalllOHAPHOTO

TEIUIOBOTO PEXHUMY 13 3aCTOCYBaHHSIM

npuiaany, IO Mae rapsdy IUIATY 3
OXOPOHHOIO  30HOK  a00  METoAOM
YHUCEIbHOIO  PO3pPaxyHKy  3TAHO 3

ISO 10077-2. Koedimient Tteruionepenayi
ckiminansa Uy Bu3Havarots 3riguo 3 EN 673,
EN 674 a6o EN 675. Ilpu po3paxyHKy
koediuieHTiB Temmonepenadi Ur 1 Uy He
TETJIOTEXHIYHOT

BPaxOBYIOTb  BILIWB

B3a€EMOJIII paM 1 3allOBHEHHS (HEIPo30pe

3aIIOBHEHHS ). Le BPAaXOBY€EThCS
PO3paxyHKOBUMU Koe(ilieHTaMu
TeronposinHocTi ¥y Ta/abo ¥p, ski

HaBezieH1 B 1iboMy cTangapti 1SO 10077 B
TaOmuyHid (opmi abo PO3PaxXOBYIOTHCS

YUCEJIbBHUM METOIOM  BIAIIOBIAHO JI0

ISO 10077-2, abo  BUMIpPIOIOThCS

If the maximum relative error is higher
than 10 % or the ratio of the thermal
conductivities of the different materials
than 1:5,

in accordance with

a numerical
calculation ISO
10077-2 and/or 1SO 10211-2 should be

carried out.

IS Qreater

6 Input data

The thermal transmittance of the frame,
Uy, shall be determined with the glazing
replaced with a material of thermal
0,04

W/(m-K), by hot box measurement or

conductivity  not exceeding

numerical calculation in accordance
with  I1SO 10077-2. The

transmittance of the glazing, Ug, shall

thermal
be determined in accordance with EN
673, EN 674 or EN 675. Both U; and
Uy thus exclude the thermal interaction

between theframe and the glazing (or

opaque panel), which is taken into
account by the linear  thermal
transmittance,  ¥Yand/or ¥, either

tabulated in this part of ISO 10077 or
obtained by numerical calculations in
accordance with 1SO 10077-2 or by
with

measurement in  accordance

EN 12412-2.

28
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BiamoBigHOo 10 EN 12412-2.

[HII11 BUKOpHCTaHI B OCHOBHIM (opmyii
3HAYCHHS MOXXHA TMPHUIMATH BiAMOBIIHO
no gomatky A Tta ISO 10456,
po3paxoByBatu 3rigHo 3 ISO 6946,
Bu3Hauatu 3rimHo 3 ISO 8301 abo
ISO 8302, BuMiproBaTH BIAMNOBIAHO [0

EN 12664 M ago EN 12667 .

Pe3ynbTaTu (AekaapoBaHi 3HAYEHHS), SK1

BUKOPUCTOBYIOTh JULSL OLIIHKH
BIJIMOBITHOCTI BUPOOIB, PO3PAXOBYIOTH,
abo0 MPOBOASTH

BUMIPIOBAHHSA  IIpH

T'OPHU30HTAJIbHO HaIIpaBJICHOMY

TEIJIOBOMY TOTOIII.

Po3paxyHnkoBi 3HadueHHs KoedimieHTa
Terionepeaadi Tpeba BU3HAYATH IS
BIKHA 1

bakTUIHUX MOJIOKEHb

(baKTHIHUX KpaioBHUX YMOB,
BPaxOBYIOYM INIpH BH3HadyeHH1 U, BIumB
Haxwi1y BikHa. HaBmakw, 3Hauenns Us i
Yy Ta / a00 ¥p, MO BU3HAYAKOTHCA IS
BIKHA Yy BEpPTUKAJIbHOMY IIOJIO)KEHHI,

BUKOPHUCTOBYIOTh JJISl BCIX KYTIB Haxuiy

BiKHA.

IIpu  BigcyTHOCTI  BUMIpSIHUX  abo
pO3paxoBaHUX  3Ha4YeHb  KoedilieHTa
Terionepeaayi BUKOPHUCTOBYIOTh

BEJIWYMHU, 3a3HaUeHi B fogaTkax B - H.

29

Other values used in the basic equations
can be obtained from Annex A and
ISO 10456, calculated by means of
ISO 6946, measured as
ISO 8301 or ISO 8302, or measured as
EN 126641 or

given in

given in
EN 12667,

Results obtained for the purposes of
comparison of  products
shall  be

measured for horizontal heat flow.

(declared

values) calculated or

Design values should be determined for

the  actual position and  boundary
conditions, by including the effect of the
inclination of the window in the
determination of Uy. However, the U and
¥, and/or ¥, as determined for the
window in the vertical position are used

for all inclinations of the window.

If measured or calculated data are not
available, the values in Annexes B to H

may be used.
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SIkmo pe3ynbTaTH BUKOPUCTOBYIOTH JIJIS

MOPIBHSHHS MOKa3HHUKIB pI3HUX
KOHCTPYKIIIH BIKOH a00 JABEpei, TO METO
BU3HAYCHHS YHUCIOBUX 3HAa4YEHb
napaMmeTpiB JUis KOXKHOI KOHCTPYKINT
nBepei BiKHa OyTu

qHu ITIOBHHCH

1IICHTUYHNM.

7/ IMPOTOKOJI PO3PAXYHKIB

7.1 3MicT POTOKOJIY PO3PAXYHKY

[IpoTokon po3paxyHKy HOBUHEH MICTUTH

Takl BIZJOMOCTI:

- mocunaHHga Ha 1ied crapgapt 1SO
10077;
- HallMeHyBaHHS  Opradizaiii, 11O

MIPOBOJINJIA PO3PAXYHOK;

- IaTy pO3paxyHKY;

- gaHi 3rigHo 7.2, 7.3 ta 7.4.

7.2 KpecJieHHs TIONIepEeYHUX PO3Pi3iB

KpecienHss BUKOHYIOTh (HEPEBaKHO B

macmtadbi  1:1) gas momepedHux
nepepi3iB  BCIX €JIEMEHTIB pamMu. Y

KpECJICHHAX MOBUHHI OyTH IPUBEIEHI:

- TOBINHMHA, BHUCOTA, MOJIOXKCHHS, THII 1

If the

comparison of

be

performance

used for
of

different windows, the sources of the

results are to
the

numerical values of each parameter shall
be identical for each door or window

included in the comparison.

7 Report

7.1 Contents of report

The calculation report shall include the

following:

- reference to this part of 1ISO 10077

- identification of the organization

making the calculation;

- date of calculation;

- items listed in 7.2, 7.3 and 7.4.
7.2 Drawing of sections

A technical drawing (preferably on a
scale of 1:1) giving the sections of all the
different  frame  parts  permitting
verification of relevant details such as the

following:

- thickness, height, position, type and

30
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KITBKICTh TCIUIOI3OJISIIIMHUX 30H (11
MeTaJIeBUX BIKOH);

- KUIBKICTh 1 IIHPUHA TOPOKHUCTUX
Kamep (B TUIACTMACOBHX Ta METAJIEBHX

BIKHaX, B SKMX TMOBITPSHI NPOIIAPKH €

TEIJIOBUMU Oap'epamu);

-  HasgBHICTP 1 CTaH  METAJIEBUX
MIJICUTIOBAIBHUX  YKIAI0K (TUIBKA B

MJIACTMACOBUX BIKHAX);

- TOBIIIHHA HGpGB'ﬁIHI/IX paMm 1 TOBIIIMHA

pam 3 mmactMacu 1 PUR-  pam

(monyperany) marepiany;

- WIMpPUHA MDKCKJISIHOIO HpPOLIapKy, BUA
ra3oBOr0 3allOBHEHHsSI Ta TapaHTOBAHUMI

BMICT Tra3sy, y BiJICOTKaX;

- THNI CKJIa 1 TOBIIWMHA, TEIIOTEXHIYHI
BJIACTUBOCTI 1 BUIIPOMIHIOBaJIbHA

3/1aTHICTh MIOBEPXOHb;

- KOHCTPYKIIS HETPO30pUX 3aI0BHEHb;

- TIPOEKIIiSl YaCTKH TUIONI pamMu 3 OOKy

npumitieHHs:  Agjl  TPOEKIIs YaCTKU

TJIONII PaMH| 13 30BHIMIHBOTO OOKY Age;

- PpO3ropTKa 4YacTKU IUIONIl pamMu 3
BHYTPIIIHBOI CTOPOHU Ay {1 PO3ropTka
13 30BHINIHBOI

YaCTKM IUIOLIl paMHu

CTOpOHU Ay (TIIBKM JJIE  METaJeBUX

31

number of thermal breaks (for metallic
frames);

- number and thickness of air chambers
(for plastic frames and metal frames
where air cavities are associated with a

thermal break);

- presence and position of metal

stiffening (for plastic frames only);

- thickness of wooden frames and the
thickness of plastic and PUR—frame

(polyurethane) material,

the
the

- thickness of gas
the

percentage assured to be present;

spaces,

identification of gas and

- type of glass and its thickness or its
thermal properties and emissivity of its

surfaces;

- thickness and description of any opaque

panels in the frame;

- internal projected frame area, A, and

the external projected frame area, Asg;

- internal developed frame area, Agj,
and the external developed frame area,

Age (only for metallic frames);
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BIKOH);
- po3TallyBaHHS AMCTaHIIHHUX PaMOK,

BUKOHAHHSI HEMIPO30pUX 3alIOBHEHb;
- KOHCTPYKIIIS CTYJIOK.

v MCTAJICBUX BiKHaAX 3 TOYKOBO

pO3TaIlIOBaHUMHU MTHPTOBUMU
CIIOJTyKaMHU YiTKa BKa3iBKa BIJICTaHI MiX

TU(PTAMU.

7.3 3arajbHe KpecJeHHs BikHa a0o

ABepeu

VY KpeclieHH1 BIKHA YW JIBEpel MOBUHHI

OyTH HaBeJIeHI TaKi BiJJOMOCTI:

- IUIoIla CKIHHA Ay Ta/abo mioma

HENIPO30pOro 3alI0BHEHHS Ay,
- yacTKa 1ol pamu Ag,

- TOBXKHMHA NEepUMeTpa CKIiHHA |y Ta/abo

HENPO30PHX 3allOBHEHB .
7.4 {aHi 1Ji pO3paxyHKy

MGTOI[ BHU3HAQ4YCHHA 3aCTOCOBAHUX B

PO3paxyHKy JaHUX.

a) Y pa3i 3acToCyBaHHS JOBIJKOBUX
nporpaM Tpeba BKazaTH I JOJATKH, a

TaKOX HOMEpHU TaOJIUIlb TOAATKIB;

- position of the glass spacers or of the

edge stiffening for opaque panels;
- description of any shutters.

In the case of metallic frames with pin-
point connections, the distance between

the pinpoints shall be clearly indicated.

7.3 Drawing of the whole window or

door

A drawing of the whole window or door
(seen from inside) with the following

information:

- glazed area, A, and/or opaque panel

area, Ap;
frame area, Ags;

perimeter length, 1,, of the glazing and/or

|, of the opaque panels.
7.4 Values used in the calculation

The origin of the values used in the

calculations shall be indicated.

a) If the informative annexes are used,
this shall be clearly stated and reference
shall be in the

annexes.

made to the tables
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b) V pasi 3acrocyBaHHS IpU BU3HAYCHHI
3HaueHb U, Ur 1 ¥ 1HmmX mxepen
BKkazatu 11 kepena.lloBunHo OyTn
MiATBEPPKEHO, 10 B IHIIHUX JDKEpenax
OJIHAKOBO PO3YMIIOTBCS TIOHATTS TLIOI]

Ag, At 1 noBxuHH iepuMeTpis g i |

) IIpu 3acTocyBaHHI 3aCKJIeHb, Ha SIKI HE

MOIIMPIOIOTECSA ~ TAaOJWYHI ~ 3HAYCHHS,
HaBenmeHi B jgomatky C, HeoOXimHO
IPOBOJMTH  JE€TaJbHUM  PO3pPaxyHOK
BiamoBigao 10 EN 673.

7.5 Odopmienus pe3yJbTaTiB
PO3paxyHKiB

Koediuient Temmonepenadi BikHa 4Yu
IBEpPEN,  PO3paxOBaHUU 32 OUM
craggaprom 1SO 10077, BkasywoTh 3

TOYHICTIO JO JIBOX 3HAKIB.
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b) If other sources are used to determine
one or more of the U, Us or ¥ values,
the sources shall be given. It shall be
ascertained that these other sources use
the same definitions of the areas, Ay and

A, and of the perimeter lengths, I and .

c) If a glazing not covered by the table in

the Annex C is used, a detailed
calculation following EN 673 shall be

given.

7.5 Presentation of results

The thermal transmittance of the window
or door, calculated according to this part
of ISO 10077 shall be given to two

significant figures.
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Homatoxk A

(000B's13KOBUIA)

TepmiuHi onopu CKJIIHHA 3

BHYTPILIHBO] i 30BHIIIHBOI CTOPOHU

Jns

3/IaTHICTIO TOBEpXOHb (>0,8) 3HAUYCHHS

CKJa 3  BHUIPOMIHIOBaJIHHOIO
TEPMIYHOTO OIMOPY 3 BHYTPIIIHBOI 1

30BHIIIHBOI CTOPOHU CKJIIHHSA

PUHAMAIOTh HACTYITHI 3HaUYeHHS Rgj 1 Ree.

Tadoauus A.1 - Tepmiuni onopy

Table A.1 -Surface thermal resistances

Annex A

(normative)

Internal and external surfacethermal
resistances

For typical normal emissivities (>0,8)

for the inside and outside surfaces of the

glazing, the following values for the

surface resistances Ry, and R shall be

used.

ITonoxxeHHs BikHA
Window position

3 BHYTPILIHBOI CTOPOHU

3 30BHIIIHBOT CTOPOHU
Rse
M2-K/Bt
External
Rse
m2 K/W

Rsi
M2-K/Bt
Internal

Rsi
m2°K/W

BeprukanbHo ab0 mpH KyTi HAXUITy CKIIIHHS
0L 10O TOPU30HTAITI TAKUM YMHOM, 11100 90° > o
> 60°

(HampsIMOK TETIOBOTO MOTOKY + 30° 10
TOPU30HTANIBHOT IJIOIIMHK)

Vertical, or inclination a of the glazing to the
horizontal such that90° > o > 60°

(heat flow direction £30° from the horizontal
plane)

0,13 0,04

["opuzoHTambHO a00 MPH KYT1 HAXUITY
CKJIIHHS 0 0 TOPU30HTAJl TAKUM YHHOM,
mo6 60°>a > 0°

(HampsiM TeroBoro noToky> 30° no
TOPU30HTAJIBHOT TTOIINHH)

Horizontal, or inclination a of the glazing to
the horizontal such that60°>a > 0°

(heat flow direction more than 30° from the
horizontal plane)

0,10 0,04
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Rsi VTS CrieiaIbHUX BMIIAJIKIB,

HaMpHUKIaj, IpU 3aCTOCYBaHHI OKPUTTIB
3 HU3BKOIO BUIIPOMIHIOBAJIBHOIO
3MATHICTIO TEPMIYHMI OmMmip CKIa 3
MOYKHA

673,

BHYTPIIIHbOI CTOPOHHU

po3paxyBatu 3rigHo 3 EN

3aCTOCOBYHOYH KoeirieHT
TEIUIONPOBITHOCTI 3 ypaXyBaHHIM
KOHBEKTHUBHOI CKJIaJOBOI BIANOBIAHO 10
ISO 6946 11 TOPU3OHTAIBLHOTO
TEIJIOBOTO MOTOKY, SAKIIO o > 60 ° | 1 1y

BCPTHUKAJIbHOI'O TCIIJIOBOTO IOTOKY, SAKIIO

<60 °.

35

Rsi for special cases, for example a low-
emissivity coating on the outer surface of
the interior pane, can be calculated in
accordance with EN 673, using the
convective coefficient from ISO 6946 for
horizontal heat flow if o > 60° and for

upwards heat flow if a < 60°.
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JonaToxk B Annex B
(000B's13K0BUIN) (normative)
TenmnonpoBigHicTh CKJIa Thermal conductivity of glass

ITpu BigcyTHOCTI BiamoBigHux manux Ha In the absence of specific information for
KOHKpeTHe  ckio  cmig — mpuiimatu the glass concerned the value
3Ha4YeHHs  TerutonpoBigHocTi  ckia, A=1,0 W/(m-K) should be used.

7=1,0 Bt/(m-K).
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Honatok C

(TOB1IKOBHIA)

TepmiuHunii onip NOBITPAHUX
NPOMIKKIB MiK IIapaMM CKJIA i
Koe(imieHT TenJionepeaayi
CKJIONAKETIB 3 IBOMA 200 TPbOMa

IApaMH CKJIa

V tabmuii C.1 BkazaHi ekl 3HAYEHHS

TEPMIYHOTO  omopy Rs  MOBITpAHHX
IPOIIAPKIB ISl 3aCKJIEHb CKIIOMaKeTaMU
3 JIBOMa IIapaMu CKJIa, PO3PaxOBaHOTIO
EN  673.

3T1HO 3 3HaYECHHS

HOILINPIOOTHCS Ha
- BEpTUKaJIbHI BIKHA,

- BIKHA 3 MDKCKIISIHUM TPOMIXKKOM,

3aMIOBHEHUM MOBITPSM,

- BIKHA, OOMJIBI CTOPOHM SIKMX HE MAalOTh

MOKPUTTS, abo €  OJHOCTOPOHHE

IMOKPHUTTA 3 HU3BKOIO

BUIIPOMIHIOBAJIBHOIO 3/IaTHICTIO,

- BIKHA 3 CEPEJIHbOIO0 TEMIIEPATYPOIO CKJIa
283 K 1 pizHuuero temmepatyp 15 K
30BHIIIHIMH

Mi>KOOOMa MOBEPXHSIMHU

CKJIaA.
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Annex C

(informative)

Thermal resistance of air spaces
between glazing and thermal
transmittance of coupled, double or

triple glazing

Table C.1 gives some values of the
thermal resistance, R, of air spaces for
double glazing, calculated in accordance

with EN 673. The data apply

- for vertical windows,

- for spaces filled with air,

- with both sides uncoated or with one

side coated with a low-emissivity layer,

- for a mean temperature of the glazing
of 283 K and a temperature difference
of 15 K between the two outer glazing

surfaces.
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Jlns 3ackieHb ckionakeramu 3 Tpboma For triple glazing, or for inclination other
ImapamMu cKJia i Juisi iHmmx, BiaMmiHaMx Bix than vertical, the procedure in EN 673
BikoH, Tpeba should be used.

BCPTHUKAJIbHUX HaXUJIIB

3aCTOCOBYBAT  MCTO/,

EN 673.

3a3HAUYCHUM y

Tabmuusa C.1- TepmiuHuii omip HE BEHTHJIHOBAHMX MDKCKISHHUX MPOMDKKIB IS
CIapEeHUX BIKOHHHUX paM 1 BIKOH 3 MOJBIHHOIO PaMOI0
Table C.1— Thermal resistance of unventilated air spaces for coupled and

double vertical windows

Tepmiunawmii omip
Rs
M2-K/Bt
Iupuna Thermal resistance
MIXKCKJISIHOTO R
MPOIIAPKY, MM m?-K/W
Thickness of air | OxHOCTOPOHHE MOKPUTTS 3 HOPMAIBHOT BUIIPOMiHIOBAIBHOIO BiacyrtHicTb
space,mm 3/1aTHICTIO MOKPUTTA 3
One side coated with a normal emissivity of JBOX CTOPiH
Both sides
0,1 0,2 0,4 0,8 uncoated
6 0,211 0,191 0,163 0,132 0,127
9 0,299 0,259 0,211 0,162 0,154
12 0,377 0,316 0,247 0,182 0,173
15 0,447 0,364 0,276 0,197 0,186
50 0,406 0,336 0,260 0,189 0,179
[Ipu mnoBiTpssHUX mnpomikkax Benmkoi For wider air layers like in double
HIMPUHM, Hanpukiaa, y BikHax 3 windows or  doors the calculation

noJBiiHUMU pamamu abo y JBepsx,
po3paxyHok BianoBigHo 10 EN 673 He
Jla€ MPaBWIBHUX pe3yibTaTiB. [ Takmx
BISO 15099

BUITA/IKIB HaBeIEHI

according to EN 673 does not lead to

correct results. For such cases more
detailed  equations

ISO 150991

are given in

or numerical calculation
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JIOKJIaH1 a0 B Takux

opmyum,
BHITaJJKaX 3aCTOCOBYIOTH 1HIII1 METOAN

po3paxyHKy a00 BUMIpIOBaHHSI.

VY Ttabmumi C.2 BKazaHO poO3paxoBaHUM
BianoBigHO 10 EN 673 koedimieHT
temonepenadi UgCKIIONakeTiB 3 ABOMA 1
TphbOMa IapaMU CKJIa 3 HAIOBHEHHSIM
MIKCKJISTHOTO

MPOMIKKY pI3HUMU

razamu. 3Ha4YEeHHS Koe(ILIEHTIB
TerIonepeaavl B TaOIMIll TOMUPIOIOTHCS
Ha

3a3HAYEHY BUIPOMIHIOBAJIbHY

3MaTHICTh 1 KOHIIGHTpaIio Tra3zy. B
OKPEMHUX CKIIHHSAX BHUIIPOMIHIOBAJIbHA
3MaTHICTh Ta/abd0 KOHIIEHTpAIlisi Tra3y
MOXYTh 3 4acOM 3MIHIOBAaTHCS. MeTtoau
OLIIHKU BILIVBY

CTapiHHS Ha

TEIJIOTEXHIYHI BJIACTHBOCTI CKJIOIIAKETIB

Bkasani B EN 1279-11% i EN 1279-3)
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methods or measurements can be used.

Table C.2

transmittance, U,, of double and triple

gives the thermal

glazing filled with different gases,
calculated in accordance with EN 673.
The values of the thermal transmittance
in the table apply to the emissivities and
gas concentration given. For individual
glazing units, the emissivity and/or gas
concentrations can change with time.
Procedures for evaluating the effect of
ageing on the thermal properties of
glazed units are given in EN 1279-11*

and EN 1279-31%%1,
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Taoauusa C.2 - KoeditieHT Temionepenayi CKIOMaKeTIB 3 ABOMA 1 TpbOMa CTEKJIaMU

3 PpI3HUM Ta30BMM HAMOBHEHHSM MDKCKJISHOTO TMPOMDKKY 1 JJis

BEPTUKAIIBHOTO CKITIHHS

Table C.2 - Thermal transmittance of double and triple glazing filled with

different gases for vertical glazing

KoedimienT reronepenadi 1is
PI3HHUX BHJIIB Ta30BOTO

. 3arOBHEHHS *
CKmH_H;I Ug
Glazing Thermal transmittance for
different types of gas space®
Ug
) =
Bunpowminiosan | = S = =z c| 5 S =
CKJIOIIaKeT CkJ10 bHA 31aTHICTh E: g = ? = |29 EB ‘T’f‘} s =)
Type Glass Normal =2 S éé‘ < |23 5_5 R g g
- - - = M
emissivity SE
1 2 3 4 5 6 7 8 9
4-6-4 3,3 30| 2.8 3,0 2,6
Ckio 6€3 MOKpUTTS 4-8-4 31 29| 27 31 26
(ﬁﬁggg‘tgggggg) 0,89 4-12-4 | 2,8 [27] 26 | 31 | 26
(normalglass) 4-16-4 | 27 [26] 26 | 31 | 26
4-20-4 | 27 [26] 26 | 31| 26
4-6-4 27 23] 19| 23] 16
Opnn ckiio 3 4-8-4 24 |21 17 | 24 | 16
Ong";‘;’gg;“te g <0,2 4-12-4 | 20 [1,8] 16 | 24 | 16
glass 4-16-4 | 18 [16]| 16 | 25 | 16
4-20-4 1,8 1,7 1,6 25 1,7
Cironaxer | 46-4 | 26 [23] 18| 22 | 15
3 TBOMA JIHE CKJIO 3 4-8-4 23 (20| 16 | 23 | 14
CTeKIaMH HOKpHTTAM <0,15 4-12-4 | 19 [16] 15 | 23 | 15
. | One pane coated
Doubleglazi glass 4-16-4 | 1,7 |15| 15 | 24 | 15
ng 4-20-4 1,7 | 15| 15 | 24 | 15
4-6-4 2,6 22| 1,7 2,1 1,4
OnHe CKIIO 3 4-8-4 22 19| 14 2,2 1,3
HOXPHTTAM <0,1 4-12-4 | 18 |15 13 | 23 | 1.4
One pane coated
glass 4-16-4 | 16 [14] 13 | 23 | 14
4-20-4 1,6 14| 14 2,3 1,4
4-6-4 2,5 211 15 2,0 1,2
OnH cki10 3 4-8-4 21 1713 | 21 | 11
HTOKPHTTAM <0,05 4-12-4 | 17 [13] 11| 21 | 1.2
One pane coated
glass 4-16-4 | 14 [12] 12 | 22 | 1.2
4-20-4 15 12| 1,2 2,2 1,2
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Kineun Tadauni C.1

End table C.1
1 2 3 4 5 6 7 8 9
4-6-4-6-
CkJ10 6€3 MOKPUTTS 4 2.3 21 18 1.9 17
(3BHUaiiHe CKJIO) 4-8-4-8-
Uncoated (normal) 0,89 4 2.1 191 L7 1.9 1.6
glass 4-12-4-
19-4 1,9 18] 16 | 20 1,6
4'6'44'6' 18 | 15| 11 | 1.3 | 09
JBa ckma 3 4-8-4-8-
MTOKPHUTTSIM <0,2 4 15 1,3 1,0 1,3 0,8
Two panes coated 4104
19-4 1,2 10| 0,8 1,3 0,8
CKIIOMaKeT 4'6’44'6' 1,7 |14 11| 12 | 0,9
3 TpbOMa HBa CKJIa 3 4-8-4-8-
CTEKJIAMH MTOKPHUTTSIM <0,15 4 15 1,2| 0,9 1,2 0,8
Tripleglazin | Two panes coated 1104
g 19-4 1,2 10| 0,7 1,3 0,7
4'6’44'6' 1,7 |13 10| 11 | 08
JBa ckia 3 4-8-4-8-
MOKPUTTAM <0,1 4 1,4 1,1 0,8 1,1 0,7
Two panes coated 4104
12-4 1,1 (09| 06 1,2 0,6
4'6'44'6' 16 |12] 09 | 11 | 07
JBa ckia 3 4-8-4-8-
MOKPUTTAM <0,05 4 1,3 10| 0,7 1,1 0,7
Two panes coated 4104
19-4 10 (08| 05 | 11 0,5

Hpumitka. Koedimientn terumonepenadi, Bkazani B Tabmuili, po3paxosani o EN 673. Bonu nommprototecs Ha
3a3Ha4YcHy BUIPOMIHIOBAJbHY 3JIaTHICTh 1 KOHIIEHTpAIif0 Ta3dy. B OKpeMHX CKIIHHSX BHIPOMIHIOBaJIbHA
3IaTHICTh Ta / @00 KOHIIEHTpAIlisA ra3y MOXKE 3 4aCcOM 3MiHIOBATHCsS. MeTO/u OLIHKM BILUIUBY CTapiHHS Ha ix
TeruIoTexHiuHi BracTuBocti Bkasani B EN 1279-11% j EN 1279-3 1%

NOTE The values of thermal transmittance in the table were calculated using EN 673. They apply to the
emissivities and gas concentration given. For individual glazing units the emissivity and/or gas concentrations
can change with time. Procedures for evaluating the effect of ageing on the thermal properties of glazed units
are given in EN 1279-1[12] and EN 1279-3[13].

®koHLEHTpalis razy > 90%

% gas concentration >90 %.

® B nesxux KpaiHax 3acTocyBaHHs SFgHe 103BOJICHE
® the use of SFy is prohibited in some jurisdictions.
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Hoxaroxk D

(TOB1IKOBHIA)

KoeginienT Termuionepeaayi pam

D.1 3arajabHi noJ10KeHHA

[lepeBakHUMHU METOJaMH  BU3HAYCHHS
3HauYeHb Koedilli€eHTa TeIUIoNepeiadl pam
€ YHCENbHI METOAM (HANpUKIIAL, METOJ
KIHIICBUX €JIEMEHTIB, METOJ KIHI[EBUX
pi3HUI) BiANOBiAHO A0 BUMOr [SO
10077-2, a TakoX BHUMIpIOBaHHS 13
3aCTOCYBaHHSAM TpWIaLy, SKUH Mae
rapsiay IUTMTY 3 OXOPOHHOK 30HOO

srigao 3 EN 12412-2.

[Ipu BiACYTHOCTI 1HIIMX JaHUX JUIS
PO3paxyHKy paM BEPTHUKAJIBHUX BIKOH
MOYKHA

3aCTOCOBYBATHU 3HAa4YCHHA 3

Ta0auIb 1 rpadikiB TaHOTO JT0JATKY.

Bei 3HAYECHHS JTAHOT'O

JOJIaTKY
3aCTOCOBYIOTh  TUIBKH JIO BHUPOOIB 3
BEPTUKAIBLHUM MOJIOKEHHAM. Y TaOIMIl
D.1, na pucynkax D.2 ta D.4 naBeneni
PO3paxyHKOB1 3HAYEHHS ISl 3BUYANHHIX
TUMIB paM, SKi MOXHa 3aCTOCOBYBaTH
pe3ynbTaTiB

pu BIJICYTHOCTI

Annex D

(informative)

Thermal transmittance of frames

D.1 General

The preferred methods of establishing
values of thermal transmittance of frames
are numerical calculation methods (e.g.
finite element, finite difference, boundary
element) in accordance with 1ISO 10077-2
and direct measurements using hot-box
methods in accordance with EN 12412-2.

If no other information is available, the

values derived from the tables and
graphs in this annex can be used for
vertical windows in the calculations for

the corresponding frame types.

All values given in this annex refer to the
vertical position only. Typical values for
common types of frames are given in
Table D.1 and Figures D.2 and D.4,
which can be used in the absence of
measured calculated

specific or

information for the frame concerned.
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creriaabHuX BUMIPIOBaHb abo

PO3paxyHKy Il KOHKPETHOI pamu. BoHun
BEJIUKIH K1JIBKOCTI

3aCHOBAaHI Ha

BUMIpSIHUX 3HAY€Hb, a TaKOX Ha
MaTEMATUYHO OIHEHUX 3HAYECHHSIX, SKI
Oynu BH3HAYCHI YUCEITBHUMH METOJAMU

po3paxyHKy. 3HaueHHa Tabmumi D.1 1

pucynka D.2  BpaxoBylOTb  BILIUB
PO3TOPHYTUX TLJIOLLI. 3Ha4YCHHS
HapucyHnkyD.4 OTPUMYIOTh 3a

pe3yibTaTaMu BUMIPIOBAHb TEMIIEPATypU
MOBEPXOHb, JIS SIKUX NOTPIOHA MOMpaBKa

Ha PO3TOPTKY ILIOIIII.

3mauends U; B Tabmum D.1 1 Ha

pucynkax D.2 ta D.4 He MOMIUPIOIOTHCS
Ha PpO3CYBHI BIKHA, aje MPUHIUI
po3paxyHKy, HaBeneHud y dopmyni (1),

JOITYCKA€EThCA 3aCTOCOBYBATH.

Hapmani He  Tpeba  oOMexyBaTHCS
Ta0anuHUMHU 3HaueHHsSIMH Us. 3HadeHHs
JUIsL paM, SIKI He TIPUBEACHI B TaOJuIIL,

Tpeba BU3HAYATH BUMIPIOBAHHSAM abo

PO3pPaxyHKOM.
v AIFOMIHIEBUX npodissix 3
TEIUTO130JISA LI €10 Ha 3HAYEHHA

Koe(dilieHTa Teronepeaayi paM BILIUBAE
PS4 KOHCTPYKLIMHUX OCOOJMBOCTEH, SIK

HaIMpUKIaI;
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They are based on a large number of

measured  values as well as

mathematically evaluated values
determined using numerical calculation
methods. The data in Table D.1 and
Figure D.2 include the effect of the
developed areas; the data in Figure D.4
are derived from surface temperature
correction id

measurements and a

required for the effect of developed areas.

The values of U in Table D.1 and Figures
D.2 and D.4 cannot be used for sliding
windows but the principle of Equation (1)

can be used.

be
impeded by tabulated Us values. Values

Future development should not

for frames that are not described in the
should be by

measurements or calculations.

tables determined

Especially in the case of aluminium
profiles with thermal breaks, there is the
problem that the thermal transmittance
of the frame is influenced by different

construction characteristics, such as
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- BigcraHb, O, MK 00OJIOHKAMH

AJTIOMIH1€BOTO MPODIITIO;

- TOBIIMHA,D, Iapy Terioi3osii;

-TeIJIONPOBIIHICTh 130JISIL1ITHOTO
MaTepiany;
- BIAHOUIEHHS  TOBIIMHU  IIapy

TEILT0130JIA1111 10 TOBUIMHUA PAMH.

TennoBy 130JI411110 MOKHA PO3TIISIATH SIK
TaKy TUIbKH TOJl, KOJHM BOHA TOBHICTIO
B1JIOKPEMIIIOE METaJIEBl CTIHKU XOJIOJHO1

CTOPOHHU BiII METAJIEBUX CTIHOK TEIJIOBOL

CTOpPOHH.
Hapeneni y gaHomy jgojmatky —jgadi
3aCHOBAaH1 Ha 3HAYEHHIX

Rsi= 0,13 > K/Br i Rge = 0,04 M> K/Br.
Ha mpaktuni 0OpudHATO BUTOTOBJISTH
BIKOHHI Ta JABEpHI NPO(]UIbHI CUCTEMH,
Kl MICTSTh BEJIMKY KUIBKICTh PI3HHX
pam. IlpodinbHi cucTeMu BKIHOYAIOThH
mianma3oH  MpodiiB,

WIHAPOKUU aue

OJTHOYACHO MAaloTh MOPIBHSUIBHI

TEIUIOTEXHIYHI BJIACTUBOCTI. Y TaKHUX

rpynax paM HaWBaxJMBilIl (pakTopu
BIUTMBY, SIK HAMPUKJIAI, PO3MIip, MaTepiai

1 TETUIO130JIALIIHI BIIACTUBOCTI OHAKOBI.

- distance, d, between the aluminium

sections;

- width, b, of the material of the thermal

break zones;

- conductivity of the thermal break

material;

- ratio of the width of the thermal break to

the projected frame width.

A thermal break can be considered as
such only if it completely separates the
metal sections on the cold side from the

metal sections on the warm side.

The values in this annex are based on
Ry= 0,13 m*K/W and R¢=0,04 m*-K/W.

It is common practice to produce “profile
systems” comprising a large number of
different frames, having a wide range of
geometric shapes but having similar
thermal properties. This is because in
these groups of frames, the important
parameters, such as the size, material and

design of the thermal break, are the same.
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KoedimienT Termmonepenadi npodisto adbo
KoMOiHaIli “mpoduIiB B CUCTEMI ’MOXKHA
OIIIHIOBATH
- 32  JOTOMOTOI0  BHUKOPUCTAHHSA
MakcuMasibHOro 3HaueHHs Uy mpodimis
a6o xomb6iHamii mpodiniB B cucremi, abo
- 3a KPHUBOIO [iarpaMH, IO TOKa3ye
3aJIE)KHICTH Mk Us 1 IIEBHUMH
TCOMETPUIHUMU TTOKA3HUKAMU.

VY iHIIOMY BHUMAJKy OIIHIOIOTECS TOYKU
BUMIPIOBaHHS JJIsI KPHUBOI JlarpaMyd Ha
00paHMX MepeTHHAX MPOQLUIIB 3 KOHKPETHOI
npoiIbHOT

cucreMd. JIoKIamHi  OIMUCH

METONIB HaBeleHi B Oi0miorpadiaamx

nocwnanHsx [3], [4] Ta [5].

D.2 [lnacTtmacoBi pamu

V rtabmmmi D.1 Bkasani HaOJIMKEHI
3HAUYCHHS KOE(QIIIEHTIB TeIUionepenayi
JUIS TIJJaCTMAcOBHX paM 3 MeTajleBUMHU
1 ICUITIOBAIILHUMH

ykiaakamu.  [lpu

BiJICYTHOCTI THITNX 3Ha4Y€Hb
JIOITYCKAEThCSI 3aCTOCOBYBAaTH 3HAUYCHHS
tabauii D.1 mns pam 6e3 MeTaneBoro

ITIOCHUJICHHA.
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The thermal transmittance of a profile or
profile combination of a “profile system”
can be evaluated by

- using the highest value of U; of the
profiles or profile combinations within
the profile system, or

- using trend lines that show the
relationship between U; and defined
geometrical characteristics.

In the latter case, the data points for the
trend line are evaluated on selected
profile cross-sections, taken from the
Detailed
procedures are described in References

[3], [4] and [5].

profile system in question.

D.2 Plastic frames

Table D.1 gives approximate values for
plastic frames with metal reinforcements.
If no other data are available, the values
in Table D.1 can also be used for frames

without metal reinforcements.
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Taoauusa D.1 - Koediumientn Termmonepeaadi ImiacTMAaCOBUX paM 3 METaJeBOIO

l'IiI[CI/IJI}OBaJ'ILHOIO YKIIaAKOIO.
Table D.1 — Thermal transmittances for plastic frames with metal
reinforcements

Marepian Us
pamu Tun pamu Bt/( MZ‘K)
Frame Frame type Us

material W/(m?-K)

3 METAJIEBUM OCEPHSM,

[Toniyperan toBmrHa PUR > 5 MM
; 2,8

Polyurethane | with metal core

thickness of PUR>5 mm

JIBl KaMepH 3 30BHIIIHBOI 3 BHYTPIIIHBOT
two hollow CTOPOHU : CTOPOHH 2,2
[Mpodins chambers external internal
BXx*
PVC-hollow Tpu ' _
profiles ® Kamepu 3 30BHILIHBOI |7 3 BHYTPIIIHBOT
three CTOPOHU ] CTOPOHU 2,0
hollow external internal
chambers

“3 BiJICTAHHIO HE MCHIIIC HIXK 5 MM MiX IIOBEpXHSMHU CTiHOK Kamep (uB. pucyHok D.1)
*With a distance between wall surfaces of each hollow chamber of at least 5 mm (refer to Figure D.1).

Po3mipu B minimeTpax
Dimensionsinmillimetres

=5

—

Pucynok D.1 - TlopoxxHHCTI KaMepH B TUIACTMACOBHUX pamax

Figure D.1 — Hollow chamber in plastic frame

Jns immmx toiactMacoBux npodimis cmig  Other plastic profile sections should be

MPOBOJIMTH BHMiproBaHHsI a00 po3paxyHok. measured or calculated.
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D.3 /lepeB'sini pamu

3naveHHs KoedimienTa terutonepeaadi Us

TUIS JepEeB'sTHIX pam MO>KHA
3aCTOCOBYBATH BIAMOBIIHO /10 rpadika Ha
pucynky D.2, mpu npomy, BOJIOTICTH
nepeBuHu st UgioBuHHa OyTH  HE
ounbiie 12%. dopmyna s po3paxyHKy

TOBIIMHU paM HaBeJleHa Ha pucyHky D.3.

D.3 Wood frames

Values for wood frames can be taken
from Figure D.2. For Uy the values
correspond to a moisture content of 12 %.
For definition of the thickness of the

frame, see Figure D.3.

Y
3
\\
NN
e N -
NN 219
N~ T~ L
Bl
1 TR
50 100 150 X
ITo3nauenHsn Key

X ToBmMHA pamu,ds, BHpaxaeTbcs y
MiJTiMeTpax

Y koedimienT Teronepeaadi pamu Uy,
B1/(M**K)

1 nepeBuHa ymuctsaHux nopin (ryctuna 700
krAC);h = 0,18 Br/(m-K)

2 nepeBuHa xBoWHHX Topia (ryctuHa 500

kr/);h =0,13 Br/(m-K)

X thickness of frame, d;, expressed in
millimetres

Y thermal transmittance of frame, Us, In
W/(m?-K)

1 hardwood

A =0,18W/(m‘K)
2 softwood (density 500 kg/m®), A
=0,13 W/(m'K)

(density 700 kg/m?),

Pucynok D.2 - Koedimientn Termonepenadi aepeB'sHUX paM 1 paMm 3 MeTaly 1

nepeBuHH (UB. pUCYHOK D.3) B 3aJ1e:)KHOCTI BiJl TOBIIMHU pam Oy

Figure D.2 - Thermal transmittances for wooden frames and metal-wood frames

(see Figure D.3)depending on the frame thickness, ds
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a) JlepeBuna

a) Wood

d) lepeBuna
d) Wood

ITo3naueHHsn
1 pama pyxoma

2 pama HEpyxoMa

npICTY B EN ISO 10077-1:201X (EN 1SO 10077-1:2006, IDT)

& dy

(=

% d
- o
b) Meta- c)Meran-nepeBuHa

JepeBUHA

b) Metal-wood

¢)Metal-wood

% d,

\\\V/I:

NNy

ﬂ—b
e E—
e)epeBuna f) Meran-nepeBuna
e) Wood f) Metal-wood
Key
1 sash
2 frame

3 00Ky
MPUMIIICHHS:
NpaBopyv y
po3pizl  pamu
internal:  right-
hand side of
frame section

d, +d,
)
3 30BHINIHBOI
CTOPOHHU:
JTBOPYY y
po3pi3i pamu
external:  left-
hand side of
frame section

_dit 250

Pucynok D.3 - Po3paxyHok ToBimHM pamu df 1 pi3HUX BIKOHHHX CHCTEM

Figure D.3 -

systems

Definition of the thickness, df, of the frame for various window
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D.4 MetaJieBi pamu

Koedinient Ttemmonepeaadi MeTalIeBHX

pamMm MOXXHa BHU3HaA4YaTHu OIIAXOM

BUMIPIOBaHHS 13 3aCTOCYBaHHSAM
npuwiany, SKAA Mae rapsady IUIATY 3
BI/IIIOB1THO

OXOpPOHHOIO 30HOIO

hi(o)
EN 12412-2 abo YHCEIBLHUM METOIOM
ISO 10077-2. TIlo

BIAIIOBIIHO 110

MOJKJIMBOCTI, Tpeba BHUKOPHCTOBYBAaTH
3HAYEHHS, OJEp’KaHl IMpH 3aCTOCYBaHHI
[IUX METO/IIB, B IHIIIOMY BHUMAJKy TpeOa

BHKOPHUCTOBYBATH MCTOA ObOI'0 JOJATKaA.

3a BIJICYTHICTIO HEOOXIJHUX JaHUX
3HaueHHs KoedirieHTa Teronepenadi Uy
MOXHa BHU3HAUWTH HABEJICHUM HIDKYE

METOJO0M JJIS:

- METaJICBUX paM 0e3 TeII0OBO1 130JIA1I11;

- METAJIEBUX paM 3 TEIJIOBOIO 130JIAIIIEI0
0 TOMEpPEeYHUM TepepizaM HaBeICHI Ha
pucynkax D.5 1 D.6, 3 ypaxyBaHHSIM
MIeBHUX OOMEXEHb 10 TEIJIOIMPOBITHOCTI
1 TOBIIMHI APy TETJIOBOT 130JIALI1].

Jlns  MeranmeBux pam 0e€3  TEIIoBO1

1300141111 TepMiyHui omip pamu R = 0.
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D.4 Metal rames
The thermal transmittance of metal

be by
measurement using hot box methods in
accordance with EN 12412-2 or by
numerical calculation in accordance with
ISO 10077-2. Values obtained by such

methods should be used when available,

frames  can determined

in preference to the method given in this

annex.

If such data are not available, values of
Us can be obtained by the following

procedure:

- metal frames without a thermal break;

- metal frames with thermal breaks
corresponding to the sections illustrated
in Figures D.5 and D.6, subject to
restrictions on the thermal conductivity
and widths of the thermal breaks.

frames without a thermal

break, Rs = 0.

For metal
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Jlns MeTaneBUX paM 3 TEII0130JIA11€0
3HaYCHHA RIpuiiMaroTh 3a 3HAYCHHIM
CyLLTBHOT NiHiT 2Ha pucyHKy D.4.

Y4

For metal frames with thermal breaks,

take R¢ from line 2 in Figure D.4.

04

0,35

03

0,25

0.2

P
a1

0.1 /I’/

0,08

Ilo3Hauenns

X  HaiimeHma  Bigcradb, d, MK
MPOTHIICKHUMHU ~CTIHKAMH METaJICBOTO

podIt0, BUMIPIOIOTH Y MIJIIMETpax

Y Tepmiunmii omnip Rf paMu, BUMIPIOETHCS

y m>-K/Bt

*3aTprxoBaHa IUIOIA BKIIOYAE Oe3lid

pe3yNbTarTiB, OTPUMaHUX npu

BUMIPIOBAaHHAX paM 3a €BPONEHCHKUMU
3HAYECHHS

cTaHjaptamMu.  BumipsHi

OTpMMaHI 3a PpI3HULEIO TEeMIEepaTyp

MTOBEPXHI pam.

20 24 28 32 3 X

Key
X smallest distance, d, between opposite

metal sections, expressed in millimetres

Y thermal resistance, R;, of frame,

expressed in m* K/W

* The shaded area indicates the range of

values  obtained  from many
measurements on frames carried out in
several European countries, derived from
the surface temperature difference across

the frame.

Pucynoxk D.4-3naueHHs Rs 1151 MeTaeBUX paM 3 TEIJIOBOO 130JIAIIIEI0

Figure D.4 - Values of R¢ for metal frames with with thermal break

50



np/ICTY b EN ISO 10077-1:201X (EN 1SO 10077-1:2006, IDT)

Koedimient Temmonepenayi

BU3HAYalOTh 3a hopmyroro (D.1):

1

pamu U The thermal transmittance, Uy;, of the

frame is given by Equation (D.1):

Ut

Iie
A, di, As, de, Af i, Af ¢ TApaMETPU TUIOII
0 po3/iiy 4, BUMIPIOIOTh Y KBaJIpaTHUX

MeTpax;

Rsi TepMIuHUI OMIp pamMu 3 BHYTPIIIHBOI

CTOPOHH, M- K/BrT;

Rse TEpMIUHMIT OMip paMu 13 30BHIIIHBOI

2
ctopouu, M~ -K/BT;

R¢ Tepmiunmii omip pamu, M- K/BT.
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N RgAsi/Agai + Re tRooAs o/ A ge

(D.1)

Where

As, di, Ays, de, A, Ase are the areas as
defined in Clause 4, expressed in square

metres;

R is the

resistance of the frame, in m?-K/W

appropriate internal surface

Rs 1S the appropriate external surface

resistance of the frame, in m?-K/W

R is the thermal resistance of the frame

section, in m?-K/W.
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TemmonposigHicTs , A,Temmoizomiiinoro Thermal conductivity, 4, of thermal break

matepiany 0,2 <1 < 0,3 Br/(m-K) materials such that 0,2< 4 <3 W/(m-K)
e where

d HalMeHIIIa BincTanb d IS the smallest distance between
MIKTIPOTHIICKHUMHU amoMiHieBuME  Opposite aluminium sections of the
000JIOHKAMH TETUIO130JIAIIIT; thermal break;

b; ToBIIMHA Temoi30mALi] | b; is the width of thermal break j;

bs prHa pamu. b is the width of the frame.

ij <0,2b,
j

PucynoxD.5 —Ilonepeunnii nepepis tuiy 1 — TEMI013011i5 3 TETIOMPOBITHICTIO
matepiany menuie 0,3 Bt/(m-K)
Figure D.5 — Section type 1 — Thermal break with a thermal conductivity less
than 0,3 W/(m-K)
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w
el b1 - Hb2
by

- >
TemmonpoBiaHicTh, A, TemmoizoriiHoro Thermal conductivity, A, Of thermal break
matepiany 0,1 <A <0,2 Bt/(m-K) materials such that0,1<\A <0,2 W/(m-K)
e where
d HaiiMeHI1a BigCcTaHb MIX d is the smallest distance between
MPOTHIIC)KHUMHU amoMinieBumu  opposite  aluminium sections of the
000JI0HKAMH TEILIO130JISIIIIT; thermal break;
b; ToBIIMHA APy TEMUIOI30IISLIT |; b; is the width of thermal break j;
bs mmpuHa pamu. bt is the width of the frame.

Z b, < 0,3h,
j

PucynokD.6 - [lonepeunuii nepepi3 Tuiry 2: TEIIO130M11s 3 TEIJIONPOBITHICTIO
matepiary mente 0,2 Bt/(m-K)
Figure D.6 — Section type 2 — Thermal break with a thermal conductivity less
than 0,2 W/(m-K)

Sxmo TermronposigHicTs Termoizomsii If the thermal conductivity of the thermal
menma Hix 0,1 Bt / (M-K), To HaBenena break material is less than 0,1 W/(m-K),
Ha pucynky D.6 Bumora B uactuni the definition in Figure D.6 is not valid.
TOBIIMHU  Iapy  TemIoi3onAlii  He

3aCTOCOBY€ETHCA.
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Hoxarok E

(000B's13KOBUIA)

Po3paxyHkoBuii koedimieHT
TEIUIONPOBIIHOCTI B MiCUSIX 3'€THAHHS

CKJIIHHA i pamu

E.1 3arajapHi moJioskeHHs

Koepinienr temnonepenaui Uy  ckia

BIIHOCHUTKCS /10 LICHTPAJIBHOI 30HM CKJIA 1

HE  BpaxoBye  BIUIMB Ha  OMHIp

TerUionepeaayl JAUCTAHIINHUX pPaMOK B
30HI 1 3 1HILIOTO

KpanoBi 00Ky,

KoedirieHT TerIonepeaayi Us
BIJIHOCUTBHCSL 7O paMu 0e€3 CKIIIHHS.
Po3paxyHkoBuit KoeirieHT

Temonposignocti Wy Xxapakrepusye
J0JIATKOBY TEIJIONPOBIIHICTH BiJ] BILTUBY
paM, CKJIHHS 1 AUCTAHIIMHUX pPaMOK 1
3aJIC)KUTh, BIJI

T'OJIOBHUM YHUHOM,

TEIUIONPOBITHOCTI MaTepiany
JTUCTaHIIIMHUX PaMOK.

KpamuM MeTo1oM BH3HAYCHHS 3HAYCHB
PO3pPaXyHKOBOT'O koedirienTa
TETJIONPOBITHOCTI € YHUCEIbHUM METOJ
BinmoBigHo nmo ISO 10077-2. V E2 1
E.3,ne HaBeneH1 po3paxyHKOBI 3HAYEHHS
W U1 meBHUX NOE€IHAHD TUCTAHIIIMHUX
paMoK, pam i K1

3aCKJICHbD, MO>KHA

Annex E

(normative)

Linear thermal transmittance of

frame/glazing junction

E.1 General

The thermal  transmittance  of the
glazing, Ug, is applicable to the central
area of the glazing and does not include
the effect of the glass spacers at the edge
of the glazing. On the other hand, the
thermal transmittance of the frame, Uf, is
applicable in the absence of the glazing.
The
describes the additional heat conduction

due to the

linear thermal transmittance, ‘¥,
interaction between frame,
glazing and spacer, and is affected by the
thermal properties of each of these
components.

The preferred method of establishing
values of linear thermal transmittance is
by numerical calculation in accordance
with 1SO 10077-2. E.2 and E.3 give
¥, for

of frames, glazing and

default values of typical
combinations

spacers that can be used when the results
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3aCTOCOBYBAaTH npu BincyrHocti Of a detailed calculation are not available.

pe3yJbTaTIB PO3PaXyHKIB.

IMpumiTka. /[0 1MHApHOTOCKIIAIPUHMAIOTH, NOTE For single glazing, Yg =0
Yg =0.
E.2 E.2 Aluminium and steel spacers

JAucranuiiinapaMka3ajJoMiHioicTai

3nauenHaWynnsa aucranuiiinux pamok 3 Table E.1 indicates values of ¥, for glass
aJIIOMiHIF0O Ta HeneroBaHoi cram s spacers of aluminium or non-alloy steel
pi3HHX THIB paMm 1 3ackieHb Bkasani B for a specific range of types of frames

tabmumi E.1. and glazing.

Taboauusa E.1 —3nayenHs pospaxyHkoBoro koedirmieHta TerionpoBigHocti ¥ s
JUCTAaHIIMHUX paMOK (HaIpUKJIa] 3 aTIOMIHIIO abo cTaui)
Table E.1 — Values of linear thermal transmittance for common types of

glazing spacer bars (e.g. aluminium or steel)

Po3paxynkoBuii Koe(iIlieHT TETUIOMPOBIAHOCTI JIsl PI3HUX THUITIB
CKIIHHS, Py
Linear thermal transmittance for different types of glazing,
¥y

CKJIOmaKerT 3 I[BOMaa abo
TpI;OM.’:Ib rapamMu CKJia 3
HHU3BKORO BI/IHpOMiHIOBaJ'IBHOIO
3JaTHICTIO, MK CKJISTHHI
MIPOMIXKOK 3aITOBHEHHIA
MOBITPSIM 200 ra3oM
Double® or triple® glazing low-
emissivity glass air-or gas-

Ckromaker 3 78oma abo

Marepian pamu TpbOMa IIapaMu CKJIa, CKII0 0e3
Frame type MTOKPHUTTS, MK CKIISTHUN

MPMIKOK 3aIllOBHEHU I
MOBITPSM 200 ra3oM

Double or triple glazing

uncoated glass air- or gas-

filled

filled
HepeBunaabolIBX
Wood or PVC 0,06 0,08
Merasesa 3 TEIUIOI30IAIIEI0
Metal with a thermal break 0,08 0,11
Merasnesa 0e3 TerI0130JALI1] 0,02 0,05

Metal without a thermal break

a3 OIHUM CKJIOM 3 IIOKPUTTAM B CKJIOIAKETI 3 ABOMa IiapaMu CKJia
*One pane coated for doubleglazed.

b3 JIBOMA CKJIaMH 3 TTOKPUTTSIM B CKJIOITAKETI 3 TPhOMA IIapaMHu CKJia
*Two panes coated for triple glazed.
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E.3 IucTranniiina paMka 3 miJIBULIEHOI0
TEIJI0i30JI91icI0

JlucraHuiiHa pamMKa 3  I1JBHIIEHOIO
TEIUIOI30JIALIIEI0  IMOBUHHA  BIAMOBIAATH

ymoBam popmynu (E.1):

Z(d X 1) < 0,007

1e

d ToBIMHA CTIHKM 3 JUCTAHLINMHOKO
paMKoIo, M;

ATEIIONPOBIIHICTh MaTepiainy
JAUCTaHIiiHOT paMku, B1/(M*K).

3arajibHa CcyMa BIZHOCUTBCA JO BCIX
TETIOBUX MOTOKIB napajiebHuX
OCHOBHOMY HaNpPSMKY TEIIOBOTO MOTOKY.
ToBmuHy d BUMIPIOIOTH
NEPHEHAUKYJIIPHO OCHOBHOMY HAIMPSMKY
TEIUIOBOTO  MOTOKY  (auB.pucyHOKE.1).
3Ha4YeHHA TETUIONPOBITHOCTI
TUCTAaHIIMHUX paMoOK Tpeba npuitMaTh
3rigHo 3 1SO 10456 a6o 1SO 10077-2.

He xputepitt y piBasaai  (E.1) He
3aCTOCOBYETHCS gepes XapakTep
KOHCTPYKITi PO3MIPKH, HANPHUKIAA, e
oIuH ab0o OuIplIe 3 NUIAXIB TEIUIOBOI'O
NOTOKY MICTUTh KOMOIHAIlI}0O MaTepiaiB
pI3HOT  TEIUIONMPOBIIHICTIO,  JIHIAHUHN
Koe(ilieHT Teryionepeaayl MOBUHHI OyTH

po3paxoBani Bianoigao g0 ISO 10077-2.

E.3 Thermally improved spacers

For the purposes of this annex, a
thermally improved spacer is defined
by the following criterion in Equation
(E.1):

(E.1)

where

dis the thickness of the spacer wall,
expressed in metres;

A is the thermal conductivity of the
spacer material, in W/(m-K).

The summation applies to all heat
flow paths parallel to the principal
heat flow direction, the thickness, d,
being measured perpendicular to the
principal heat flow direction; see
Figure E.1. Values of thermal
conductivity for spacer materials should
be taken from ISO 10456 or
ISO 10077-2.

Where the criterion in Equation (E.1) is
not applicable because of the nature of
the construction of the spacer, for
example, where one or more of the heat
flow paths comprises a combination of
materials of different thermal
conductivity, the linear thermal

transmittance should be calculated In
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accordance with 1SO 10077-2.

a)ITOPOXKHUCTI TUCTAHIIIIHI paMKH a) Hollow spacer

Z(d X 2) = 2(dy X A,) + 2(d, X A,)
A 4

e

!
!

|
b)nucTanminiui paMKu cyuinproro b) solid spacer

nepepizy

Z(dxﬂ,j= dy X A4

Pucynok E.1 - YMoBU 115 TUCTaHIIIHHUX PaMOK 3 TI1IBUIIIEHOIO TETUIO130JIS111€10
Figure E.1- Examples of determination of criterion for thermally improved

Spacers

Y tabnumi  E.2 HaBeneni 3HauenHs Table E.2 gives values for thermally
PO3paxyHKOBOTO koedimienta improved spacers that conform with the
TETUIONPOBITHOCTI I AMCTaHIiiHUX Criterion in Equation (E.1).

paMOK 3 TMIJBUILEHOIO TEIJIOI30JISIIELO,

K1 BIMOBIMa0Th YMOBI hopmynu (E.1).
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Ta6auus E.2 - 3naueHHs po3paxyHKOBOTO Koe(DillieHTa TEIIOMPOBITHOCTI AJIs

JMICTAHIIIHHIX PaMOK 3 T1ABUIIICHOIO TETUIO130ISIII€0

Table E.2 - Values of linear thermal transmittance for glazing spacer bars with

improved thermal performance

Marepian pamu

Po3paxyHkoBuii KOe(illiEHT TEIUIONPOBIAHOCTI IS PI3HUX THITIB
CKJIIHHSI 3 TUCTAHLIMHIMH PaMKaMH 3 TTIBUIIIEHOIO TETUIOI30JIAIIIEIO
Linear thermal transmittance for different types of glazing
with improved thermal performance

CkJionaker 3 1BoMa abo
TpbOMa IIapaMu CKJIa, CKJIO 0e3

CrxJronaker 3 1soma * abo
b
TPhOMA ~ IIApaMH CKJIA 3
HU3bKOIO BUIIPOMIHIOBAJILHOIO

Frame type MOKPUTTS, MIXK CKIISTHAMN . . N
. o 3JaTHICTIO, MK CKJITHHH
IMPOMIKOK 3alTOBHCHUU . o
. IMPOMIKOK 3allTOBHCHUU
IMOBITPAM a0bo rasom .
. . IIOBITPAM a0bo razom
Double or triple glazing a b :
Double “ or triple ” glazing
uncoated glass L
) . low emissivity glass
air- or gas-filled : :
air- or gas-filled
Jlepeuna a6o [1BX
0,05 0,06
Wood or PVC ’ ’
MertaneBa 3 TCHJ'IOi3OJ'I}II_[i€IO
. 0,06 0,08
Metal with a thermal break ’ ’
MeraneBa 6e3 TEII0130IAIiT
o 0,01 0,04

Metal without a thermal break

3 OJTHMM CKJIOM 3 TIOKPHUTTSIM B CKJIOTIAKETI 3 JIBOMA IIIapaMu CKJjia

* One pane coated for double glazed.

b 3 JABOMa CKJIaMH 3 ITIOKPUTTAM B CKHOHaKeTi 3 TpbOMa HIapaMH CKJia
® Two panes coated for triple glazed.

58




np/ICTY b EN ISO 10077-1:201X (EN 1SO 10077-1:2006, IDT)

Honarok F

(TOB1IKOBHIA)

KoedinieHT Tenonepexaydi BikoH

YV tabmumax F.1 1 F.2 wuHasexeni

pPO3paxyHKOBI 3Ha4YeHHs KoedilieHTa

teronepenaui Uy, oTpuMaHi BiANOBIIHO

0 METOAYy, BCTAaHOBJIGHOTO JIaHUM
CTaHJapTOM 13 3aCTOCYBaHHSM
PO3paXyHKOBOIO KoedilieHTa

tertonpoBigHocTi W 3a momatkom E s
CTaHJAPTHUX AUCTAHIIMHUX paMOK (JIMB.
Tabmuuto E.1). Bianosigni 3HaYeHHS
JUISL TUCTAHIIIMHUX PaMOK 3 TI1JBHIICHOIO
teroizofsmiero  (quB. Tabmuimo E.2)

HaseneHi B Taoauix F.3 1 F.4.

Haai B Ttabmumax F.1 - FA4

BUKOPUCTOBYIOTb B PO3paxyHKax s

BIKOH:

- pO3TalllOBaHUX BEPTUKAIIBHO;

- 3 po3mipamu Big 1,23 m 10 1,48 Mm;

- 3 yacTkoro mioml pamu 30% 1 20% y

3arajibHi IUIOII BIKHA;

- 3 TaKUMHU TUIAMM 3acCKJICHb 1 paM 3
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Annex F

(informative)

Thermal transmittance of windows

Tables F.1 and F.2 give typical values
calculated by the method in this part of
ISO 10077

transmittances from Annex E for normal

using linear thermal
types of glazing spacer bars (see Table
E.1l). Tables F.3 F.4

corresponding values for spacer bars with

and give

improved thermal performance (see Table
E.2).

The data in Tables F.1 to F.4 are

calculated for windows:

- positioned vertically

- of dimensions 1,23 m by 1,48 m

- with frame area equal to 30 % and 20 %

of the total window area

- with glazing and frame types as follows:
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Koe(ilieHTOM Terionepeaayi:

- CKJIIHHSL:
Uy > 2,1 1 ckiia 63 MOKPUTTS;

Ug 2,0 ngmga ckiaa 3 HU3BKOIO

BUIIPOMIHIOBAJIBHOIO 3/IaTHICTIO;
- pama:

U = 7,0 nna wmeraneBoi pamu  6e3

TETIIO130JISIIIT;

2,2 < Us < 3,8 misg meraneBoi pamMu 3

TEIIOI30JISLIEIO;

Ur < 2,0 nnst pamu 3 nepesunu ado [1BX-

npodisto;
- 3 OJIHIEIO CTYJIKOIO.

3HaueHHs KoedillieHTa TerJionepeaayi

TS BIKOH IHIIUX ~ PO3MIpiB 3

pO3TalTyBaHHSIM, BIJIMIHHUM BiJI

BEPTUKAJIBHOTO, 3 IHIIUMH YacTKaMH
oMl pamM ado 3 IHIIUMH TO€THAHHAMHA
paM 1 CKIIHHS, MOXHa BH3HA4yaTH 3a

dbopMmynamMu 3 OCHOBHOI YaCTHHU IIHOTO

crangapty 1SO 10077.

- glazing:
Uy >2,1: uncoated glass;

Uy < 2,0: low emissivity glass

- frame:

U;=7,0: metal without thermal break;

2,2 < U; < 3,8: metal
break

with thermal

U; < 2,0:wood or PVC

- with a single light

Values for windows of other sizes,
positioned other than vertically, with
other frame area fractions or with other
frame/glazing  permutations can be
evaluated by means of the equations in

the main part of this part of ISO 10077.
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Tabmuua F.1 - Koedimientn teronepenadi Ijs BEPTUKAIBHUX BIKOH 3 YaCTKOIO

mwiom pamu 30% y 3arajabHIA IUIOMII BiKHA 1

JTUCTAHLIMHUMU paMKaMu

CTaHOdapTHUMHU

Table F.1 — Thermal transmittances for vertical windows with fraction of the

frame area 30 % of the whole window area and common types

of glazing spacer bars

U, Koedimieatn Tennonepez[a.qi IUTSI CTAHIAPTHHUX BiKZOH 3 TACTaHIIHHAMH
Tun cxrisis Br/oK) _PaMKaMH 1 3HAYCHHAMH Us, Br/(M : K)
Type of glazing Thermal transmittances for commc;n types of glazing spacer bars Uy,
W/(m?K) W/(m*-K)
08/10(12|14|16(18|20|22|26|30| 34 [38]|7,0
Onunapse
. 5,7 4214314344 |45|45|146|46|48|49| 50 |51|61
Single

3,3 2,7128(128129|129(30(31(32(33(34| 35 |36]|45
3,2 26 1127(27|128|129(29(30(31(32(33| 35 |36|44
3.1 2612627 (127(28|29(29|30(31(33| 34 |35]|43
3,0 250125262727 (28(28(30(31(32]| 33 |34]4.2
2,9 2412512512627 |27(128(29(30(31| 32 |34]|4.2
2,8 23124125125 |26|26(27(28(29|31| 32 |33|41
2,7 23123(24|125|125(26(26(27(29(30]| 31 |32]|40
2,6 221231232424 |25(26/|27(26(29| 30 32|40
2,5 21122(123|123|24(24(25(26(25(28| 30 |31]39
2,4 2112112212223 |24(24|25(25(28| 29 |30]38
2,3 20121121122 |22|23(24|25(24|27| 28 |30]38

2,2 1912020212222 (23[24|23|26]| 28 |29]37

Momsiiine a6o 2,1 19119120(20(21|22(22|23|23|26]| 27 |28]36
2,0 18(119|120(20|21|21(22|23|25|26]| 2,7 |28]36

noTpiiiHe 1,9 18(118119(19|20|21(21(23|24|25| 25 |27]36
Double or triple 1,8 1,7118118(19(19|20(21|22|23|24]| 26 |27]|35
1,7 1617117 (18]19|19|20(21|22(24| 25 |26|34

1,6 161627171819 (19(21|22|23| 24 |25]|33

1,5 1515|116 (171718182021 |22| 23 |25]|33

1,4 1415|1516 |17|17(18|19|20(22| 23 |24]32

1,3 13|14)15(15|16|16(2,7|18|20(21| 22 |23]|31

1,2 1313|114 (15|15|16(16|18|19(20| 21 |23]|31

1,1 121131131414 |15(16|17(218|19| 21 |22]|30

1,0 1111213 (13|14|14(15|16(18|19| 20 |21]|29

0,9 1111111212 |13|14 (1416|2718 | 19 |20]|29

0,8 10111112 |12|13 (1415|116 |217| 19 |20 28

0,7 09101011 (12|12|13|14|15|17| 18 |19]|27

0,6 09/09(10|10|11212|12|14|15|16| 1,7 | 18|27

0,5 080809101011 |12|13|14|15| 16 |18 26
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Tadoauusa F.2 — Koedimientu tersionepenayi s BEPTUKAILHUX BIKOH 3 YaCTKOIO

mwiomi pamu  20% y 3arajpHIA IUIONII  BIKHACTaHJAAPTHUMU

JAUCTaHLIMHUMHU PaMKaMH

Table F.2 — Thermal transmittances for vertical windows with fraction of the

frame area 20 % of the whole window area, common types of

glazing spacer bar

KoedirmienTn Termmonepenadi I CTAHAAPTHUX BiKOH 3 AUCTAHIIIHHIMHI paMKaMHU

Totrt cxcies Ug, _ i sravennsmu Uy, Br/(M*K) _
" BT/(M*K) Thermal transmittances for common types of glazing spacer bars Uy,
Type of glazing WI(m?-K) WI(m?K)
08110 (12|14 16|18 |20|22|26|30/|34|38]| 7,0
Onunaphe
single 57 47 |48 |48 |48 |49 (49|50 |50 |51|52|52]|53]| 60
33 30/30(30(31(31(32|32({33[34[35[35/[36] 41
3,2 29129(130(30(30(31|31({32(33|34[35/|35] 40
3,1 28 128(129(129(30(30(30{31(32(33|34|35]| 39
3,0 27128 (128(28(29(29|30(31(31(32|33|34]| 39
2,9 26 |27 (27(28(28[28(29(30(31(31|32]33]| 38
2,8 26 |26 26|27 ]27|28|28(29(30(31|31]32]| 37
2,7 2512526262627 |27(28]29]30/|31|31]| 36
2,6 24 |24 12525126 |26|26|27]261]29]30]|31]| 35
2,5 231241242425 |25(26|27(25|28(29|30] 35
2,4 22 1231232424 (24]25(26|24|27|28|29]| 34
2,3 22 122222323 |24 |24 |25(24|27|27|28] 33
2,2 21121122 (2222|2323 (24]23]26]27]|27]| 32
Momsiiiie a6o 2,1 201201212122 |22|22|23(22|25|26/|27] 31
2,0 20120 (21212122 |22(23|24]25|26]|27]| 31
noTpiiiHe 1,9 1911912020 21(21(21|23|23|24|25/|26| 31
Double or triple 1,8 1811911919120 (20(21|22|23|23|24|25| 30
1,7 1,7 (118118119 119(19(20(21|22|23|23|24| 29
1,6 1711471471818 (1919|2021 |22 |23|23| 28
1,5 16 (16|17 17 17|18 (18|19 |20|22|22|23| 27
1,4 1515|1616 |17 (17 |17 19|19 |20 |21 |22 27
13 1411515 |15|16 |16 (1718 (19|19 20|21 | 26
1,2 13114 |14 |15|15(15|16 |17 |18 |19 |19 |20 25
11 131131314 |14 |15 |15|16(17(18|19 |19 | 24
1,0 12112131313 (14|14 |15|16 |17 |18 |19 | 23
0,9 1111112121313 |13 |15|15 |16 |17 |18 | 23
0,8 1011111112 (12|13 |14 |15 |15 |16 |17 | 22
0,7 0911010 (11|11 |11 (12|13 |14 |15|15|16]| 21
0,6 09/09(09(10(10|11 (11|12 |13 |14 |15|15]| 20
0,5 08,/08(09(09(09|10|10(11 (12|13 |14 |15]| 19
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Tabauusa F.3 — Koedimientu temsonepenayi 1yis BEPTUKAIBHUX BIKOH 3 YaCTKOIO

mwiomi pamu 30% y 3araipHId IUIOMII BIKHA 1  CTaHAAPTHUMU
JTUCTAHI[IHMHAMA pPaMKaMH 3 T ABUIIICHOIO TETUIO130JIAIII€10

Table F.3 — Thermal transmittances for vertical windows with fraction of the
frame area 30 % of the whole window area, glazing spacer bars

with improved thermal performance

Koedinientu Teruionepeaayi ajisi CTaHAAPTHUX BIKOH 3 IUCTAHI[IHHUMU

Tun crinns Type Ug, pamKam i 3HaueHnMI Us, BT/(MZ-I_<)
_ Br/(M*K) Thermal transmittances for common types of glazing spacer bars Uy,
of glazing WI(m2-K) Wi(m?K)
081012 |14|16|18|20|22|26|30(34|38] 7,0
Onunaphe
Single 5,7 42 (43 |44 |44 1454546 |47 48|49 50|51 61

3,3 27127128129 (129|30(30|31/32|34|35]|36]| 44

3,2 26 |27 27|28 (28(29(30(30|32|33[34|35] 44

3,1 25126272728 (28(29(30|31|32|33]|35]| 43

3,0 2512526262728 (2829|3031 |33|34] 42

2,9 2412512526 |26|27|28|28|30|31|32]|33]| 42

2,8 231241242526 |26 (272829303132 41

2,7 23123124124 |25(26|26/|27|28|29|31]|32| 40

2,6 22122 23|24 |24 |25(25(26|126(29 (30|31 39

2,5 23124124124 |25(25|26/|27|25(28|29]|30| 35

2,4 2012122222323 (242525272830 38

2,3 20120121122 (22|23 (2324|2427 28|29 37

2,2 1920|2021 21|22 |23|23|23|26|27]|28]| 37

2,1 1811920202121 |2223|22|25|26|28| 36

IMoxsiiige a6o 2.0 18118119(20[20(21]21|23[24|25]|26]|27]| 36

noTpiiiHe 1,9 1,718 (1819|2020 |21|22|23|24|25]|27| 35

Double or triple 1,8 1611718181919 |20|21|22|24|25|26| 35

1,7 1616|1718 181919 20|22 23|24 |25, 34

1,6 15(16 |16 |17 |17]18|19|20|21|22|23|25| 33

1,5 1415|1616 | 17|17 |18|19|20|21|23]|24| 32

1,4 1414|1515 |16 1717|1820 |21|22|23| 32

1,3 131414151516 |17|18|19|20|21|22| 31

1,2 1213|1314 151516171819 21|22 30

11 1212|1313 |14 ]15|15|16|17|19|20|21| 30

1,0 11111213 |13 |14 14|16 |17|18 19|20 29

0,9 1011|1112 13|13 |14 |15|16|17 18|20 28

0,8 0910|1111 12|12 (13|14 15|17 18|19 28

0,7 0910910111112 (1213|1516 |17 |18 | 27

0,6 080909101011 (12|13 |14 |15|16| 18| 26

0,5 0708|0909 |10(10 (11|12 |13 |14 |16 ]| 17| 25
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Tadaumua F.4 — Koedimientn Ttemmonepenaui U, s BepTUKAIbHUX BIKOH 3

YaCTKOK  IUJIOIII

CTaHAAPTHUMHU

pamu  20% 3arajbHii IUIONII BIKHA 1

y

JTUCTAHIIMHAMHA ~ paMKaMH 3 TIJBUIIECHOIO

TEILTO130JISLI €0

Table F.4 — Thermal transmittances for vertical windows with fraction of the

frame area 20 % of the whole window area, glazing spacer bars

with improved thermal performance

Koedoinientn Termonepeaayi A cTaHAapTHUAX BIKOH 3 IUCTAHI[ITHIMH paMKaMH i

Tun ckainus U, snauennsamu U, Br/(M*K)
Type of  [Br/(M*K) Thermal transmittances for common types of glazing spacer bars Uy,
glazing | W/(m*K) Wi(m*K)
0811012 |14|16|18(20|22|26(30(34|38| 70
OpnunapHe
. 57 47 |48 |48 |48 |149|49|50|50 (51|52 |52|53| 6,0
Single
33 29 (30(30(31(3131(3232|33[34|35/]36]| 41
3,2 29129(129(30(30(31|31(32(32(33(34|35| 40
3,1 28 128(129(129(29,30(30(31/32(32|33|34| 39
3,0 27127128(28(29(29|29(30(31(32(32|33| 38
2,9 26 | 2727 |27(28|28(29|129|30/(31|32]|32]| 37
2,8 25 (26|26 |27 (2727282829 (30|31]|32]| 37
2,7 25125125 (26(26(27|27|28|28|29(30|31| 36
2,6 24 (2425|2525 |1261(26 |27 |26(28|19]30]| 35
2,5 23 (123242425 |25(25|126|25(28|28[29| 34
2,4 2212312323 (24|24|25|25(24|27|28|28| 33
2,3 21122122(23(23(23|24|24|24|26|27|28| 33
2,2 21121212222 |23[23|24|23[25|26]27]| 32
[oxsiiine abo 2,1 20120012121 (21(22|22|23|22|24|25|26| 31
noTpiiine 2,0 19120120 20(21|21|22|23|23|24|25|26]| 31
1,9 18119(19(20(20(20(21(22|23|23|25|25]| 30
Double or
_ 1,8 18118181919 [20(20(21|22|23|23|24]| 29
triple 1,7 1,7 11,7 (181818191920 [21[22[23[23| 29
1,6 16 116 |17 |17(18|18|18(19|20(21|22|23]| 28
15 1516|1616 |17 1718 |19|19|20|21|22]| 27
14 1415|1516 |16 |16 |17 |18 1919|2021 2,6
1,3 1411414151516 (16|17 |18|19|19|20]| 25
12 13(13 |14 14|14 |15|15|16|17|18 (19|19 2,5
11 1211213131414 |14 |15|16 |17 18|19 | 24
1,0 1111212121313 |14 |15|15|16 |17 |18| 23
0,9 1011|1112 (121213 |14 |15|15|16|17| 22
0,8 10({10(210(21 (11|12 (12|13 |14 |15|15|16]| 21
0,7 0909101010121 |211|12 (13|14 |15 |15| 21
0,6 08/08/09|09|10|10|20|21 (12|13 |14 |15| 20
0,5 07/08(08|08|09|09|10|11(11 121314 1,9
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Honaroxk G
(TOB1IKOBHIA)

JlonaTKOBHIl TEPMiYHUIA omip
JJISl BIKOH i3 3aKpUTHMU

BiKOHHULSIMH

[Ipu BimOMOMY  TEpPMIYHOMY

RSha

oropi

BIKOHHHUIII OTPUMAHOMY

po3paxyHKOM  ab0  BUMIPIOBaHHSIM,

nonatkoBuit  TtepmiuHuit  omip AR

PO3paxoByIOTh 3a JaHuMu Tadbnuil G.1 B
BIJ

3aJIEKHOCTI MOBITPOIPOHUKHOCTI]

BikoHHMIII (1uB. Jonarok H).

Annex G
(informative)

Additional thermal resistance for

windows with closed shutters

When the thermal resistance of the

shutter itself, R, is known (by

calculation or by measurement), the
additional thermal resistance, 'R, can be
obtained using the appropriate expression
in Table G.1,
permeability of the shutter (see Annex

H).

depending on the air

Tabauua G.1 — JlomaTkoBuili TEpPMIYHHMM OMIp [ BIKOH 13 3aKpUTUMU

BIKOHHHUIIIMHA

Table G.1 — Additional thermal resistance for windows with closed shutters

JlonaTkoBuil TEpMIYHUI Omip

AR
[ToBITPONIPOHUKHICTH BIKOHHHIII M2 K/Bt
Air permeability of shutter ? Additional thermal resistance
AR
m?K/W
Jly*xe BUCOKa 0,08
Very high
Bucoka 0,25 Ry, + 0,09
High
Cepenns 0,55 Rgy + 0,11
Average
Huseka 0,80 Rgy + 0,14
Low
I'epmernune 0,95 Rsy, + 0,17
Tight

* Bu3Hau€eHHs TOBITPOIPOHUKHOCTI BIKOHHHIb BUKJIAAEHO Y 1oaaTKy H
* The definition of the air permeability of shutters is given in Annex H.
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CepenHio MOBITPOIIPOHUKHICT,
BOCHOBHOMY, MAalOTh IIUIbHI BIKOHHHUIII,
KaJ031 3

JepeB'stH1 [IIJIbHUMA

MJJaCTUHAMH ~ HaBXJIUCT, POJIETH 3
MJACTUHAMHU 3 JiepeBa, IutacTMacu abo

MeTaity.

V tabnuii G.2 HaBeneHI AesAKl 3HAYCHHS

TEPMIYHOTO  OMOpPY  BIKOHHHUI 1
BIAMOBIAHI 3HaueHHs AR, sgxi Mo)kHa

MpUIAMAaTH 3a BIJICYTHUICTIO 3HAa4eHb R,

Average air  permeability  applies

typically
wooden venetian shutters with solid

to solid wing  shutters,
overlapping slats, roller shutters with
connecting slats made of wood, plastic or

metal.

Table G.2 gives some typical values of

shutter thermal resistance and the

corresponding values of AR, which can

be used in the absence of values of Ry,

3a oJIep>)KaHUMHU pesyabTaramu Obtained  from  measurement  or
BUMIpIOBaHb 200 PO3PaxXyHKIB. calculation.
Tabmmus G.2 — JlogaTkoBuM TEepPMIYHMIA Omip [ BIKOH 13 3aKpPUTUMHU

BIKOHHHUIISIMHA

Table G.2 — Additional thermal resistance for windows with closed shutters

PozpaxynkoBuii | JlogaTkoBuii TEpMIYHUHN OMIp 3 ypaXyBaHHSAM MOBITPOIPOHUKHOCTI
TEePMIYHUN BikoHHMLI °, 4R, M2 K/BT
OITip BIKOHHHIIb Additional thermal resistances
Tum , Rsh at specific air permeability of the shutters 2, AR, m*-K/W
BIKOHHUITI 1\_/;_ K/BTI Bucoxka abo mgyxe C BikHo repmetnyHe
Shutter type ypica BHCOKA | ebenand a00 3 HU3BKOIO
thermal : : MOBITPONPOHUKHICTh . )
resistance of | MOBITPOMPOHUKHICTS Average TOBITPOTPOHUKHICTIO
High or very high . . Tight or low air
shutterRgh ; - air permeability o
M2 K/W air permeability permeability
1 2 3 4 5
Posneru 3
QTFOMIHIIO
Roller shutters 0,01 0,09 0.12 0.15
of aluminium
Posnernu 3
nepeBa abo
macTMacu 6e3
130JIALIIAHOT
MPOKIIATAKU 0,10 0,12 0,16 0,22
Roller shutters
of wood and
plastic without
foam filling
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Kineup Ta0auui G.2
End table G.2

1 2 3 4

Ponern 3
IJIACTMAacH 3
130JISLIIHHOO
MPOKIIAKOIO 0,15 0,13 0,19

Roller shutters of
plastic with foam
filling

0,26

Bixonnwuig 3
JepeBa
TOBILIMHOIO BiJ]
25 mo 30 MM
Shutters of
wood,

25 mm to 30 mm
thickness

0,20 0,14 0,22

0,30

* Bu3HayeHHs MOBITPOIPOHUKHOCTI BIKOHHHIb BUKJIAIEHO ¥ qoaaTky H
* The definition of the air permeability of shutters is given in Annex H.
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Homxaroxk H

(TOB1IKOBHIA)

IHoBiTPONPOHUKHICTH BIKOHHUIIb

Kputepiii  mOBITpONMPOHUKHOCTI  JIst

PI3HUX THIMIB BIKOHHUIb MPUAMAIOTh B

3QJIEKHOCTI Bl 3arajibHOi  IIUPUHU

3a30py bgy MIDK  BIKOHHHIICIO  Ta

enemeHTamu OyziBii 3a popmynoro H.1

bj‘h =b1+b2 +b3,

e

by, by 1 Dbs

3a30piBBHU3Y, Bropi 1 Ha O14HIN CTOPOHI

cepeiHs  IIMpHUHA

BiKOHHHIII (UB. pucyHok H.1);

b; BpaxoByeTbCsl TIJIBKM Ha BEpXHii
CTOpOHI, TaK sIKk O14HI 3a30pU BILIMBAIOTh
Ha TIOBITPOMPOHUKHICTh B MEHIIIHN Mipi B

MOPIBHSHHI 3 BEPXHIMHU 1 HIXKHIMH.

Annex H

(informative)

Permeability of shutters

For the different types of shutter, the
permeability criterion can be expressed in
terms of an effective total gap,

bsh, between the shutter and its surround

as given in Equation (H.1)

(H.1)

where

b., b, and bs are the average edge gaps at
the bottom, top and side on the shutter

(see Figure H.1).

bs is included for one side only, since

gaps at the side influence the
permeability less than the gaps at the top

and bottom.
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by

1
\\
51 \ 'y
\
T
-4
F J
L
by y o by
Ilo3HayeHHsn Key
1 BIKOHHUIIS 1shutter
* BHyTpillIHs CTOpOHA. “Internal.
® 3oBHimHS CTOpPOHa. "External.

Pucynok H.1 — BusnaueHHs mupunu 3a30py

Figure H.1 — Definition of edge gaps

Taboauus H.1 — 3anexHicTh MiX TOBITPOINPOHHUKHICTIO 1 PO3MIPOM 3a30py MIXK
BIKOHHHUIICIO 1 KOHCTPYKIII€IO OYI1BIII
Table H.1 — Relationship between permeability and effective total edge gap

between shutter and its surround

Knac [ToBiTpONIPOHICTH BIKOHHHIIb 312
Class Air permeability of shutter
mm
[yxe Bucoka
1 Very high bsy> 35
2 Bﬁ‘i’gﬁa 15 <by< 35
Cepenus
3 Average 8<ba< 15
5 rep.lhfiegTrﬁqu bsn<3Tab;+hbz3=0abob,+b3=0
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Hpumitkal. [[s K1aciB 3 TOBITPOIIPOHUKHICTIO 2 1 BHUINE Y BIKOHHUII HE TOBUHHO OyTH OTBOPIB.

NOTE 1 For permeability classes 2 and above, there should be no openings within the shutter itself.
HpumiTka2. 515 KIacy Mo TOBITPOIIPOHUKHOCTI 5 BIKOHHHIII TOBHHHI BiJIIOBIIaTH TAKUM yMOBaM:

NOTE 2  For shutters of permeability class 5 the following criteria apply:

a) poyeTH:

mHUpHHA OIYHMX 1 HIKHIX 3a30piB JOPIBHIOE HYIIO, SIKIIO B HANPABISIOUMX a00 Ha KiHIEBUX IUIACTHHAX €
YIIUTEHIOBANBHI mpokianku. lllnpuHa BepXHBOTO 3230py JOPIBHIOE HYIIO, SKIIO BXITHHHA OTBIp POJIETHOTO
Kopo0a 1mo oOuBI CTOPOHH MOJOTHA Ma€ eNacTUYHUI a00 BOPCOBHI 3'€IHYBaJbHUN €JeMEHT, abo Kpai
MOJIOTHA MPUTHUCKAETBCS CHEUiaJbHUM TPHCTPOEM (HAMpUKIal, MPYKHUHOK) uepe3 YUIIbHIOBAIBHI
MIPOKJIAAKH 10 BHYTPIITHHOI TOBEPXHI 30BHIIITHHOTO OOKY POJETHOTO KOpoOa.

a) roller shutters:

The edge gaps at the sides and the bottom are considered equal to O if strip gaskets are supplied in the guide
rails and the final lath, respectively. The gap at the top is considered equal to 0 if the entrance to the
roller shutter box is fitted with lips or brush-type joints on both sides of the shutter, or if the end of the
shutter is pressed by a device (spring) against a sealing material at the inner surface of the outer side of the
roller shutter box.

b) inmi BikoHHMII:

e(eKTHUBHI YIIUTBHIOBAIEHI CTPIYKH 10 TPHOX CTOPOHAX 1 3230p HA YETBEPTiH CTOPOHI He Oibiie 3 MM

b) other shutters:

effective presence of strip gaskets on three sides and the gap at the fourth side less than 3 mm.

BignoBigHICTE BIKOHHMIN Kjacy 5 10
MOYKHA

s

IILOTO TIEPEBIPSAIOTH, MO0 TMOTIK MOBITPS

MOBITPOIIPOHUKHOCTI

MIATBEPAUTH  BHMIPIOBaHHSAMH.

yepe3 BIKOHHHULIO MpU Tepenaal TUCKY

An alternative method to establish that
a shutter is class 5 is to verify by
measurement that the air flow through
the shutter does not exceed 10 m*/(h-m?)

under a pressure drop of 10 Pa.

10 Ila OyB wmenme abo JAOpIBHIOBAB

10 M° / (a-M).
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