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JCTY BEN 13187:2011
HALIIOHAJIBHUH BCTVYII

Le#i cranmapt € TotokuuMm nepekaagom EN 13187:1998 Thermal performance
of buildings -Qualitative detection of thermal irregularities in building envelopes -
Infrared method (TemnoBa ebexTuBHICT, OyAUHKIB. SIKICHE BUSBICHHS TEIJIOBHX Bi-
JIMOB B OTOpOJIKYBAJIbHUX KOHCTpyKLisX. [H(ppauepBonmit meton). IliarororneHo
Texniunnm komiteTom CEN/TC 89 "Thermal performance of buildings and buildings
components" (TerioBi xapakTepuCTUKU Oy iBeIb 1 OyAIBEIbHUX KOHCTPYKIIii), CEK-
petapiatom sikoro kepye SIS (IlIBeachkuii IHCTUTYT CTaHIAPTIB).

Jlo HaIiOHATBLHOTO CTAHAAPTY TOTYUEHO AaHTIIOMOBHHM TEKCT.

Ha Ttepuropii Ykpainu sk HalllOHaJIbHUN CTaHAAPT JI€ JliBa KOJIOHKA TEKCTY
JICTY b EN 13187:2011 (EN 13187:1998, IDT), BukiazeHa yKkpaiHChbKOK MOBOJO.

3rigno 3 JIbH A.1.1-1-2009 "Cucrema cranmapTu3sallii Ta HOpMyBaHHS B OY/I1B-
HUITB1. OCHOBHI TOJIOKEHHS" 1[eH CTaHAapT BIAHOCUTHCS IO KOMILIEKCY HOPMAaTH B-
HUX JIOKYMEHTIB y Tany3i OyaiBuuirea B.2.6 "Konctpykiii OyiuHKiB 1 ciopya’.

CranmapT MICTUTh BUMOTH, K1 BIJIMIOBIAIOTh YUHHOMY 3aKOHO/IaBCTBY Y Kpai-
HU.

3 naganusMm ynHHOCTI JICTY EN 13187:201X BTpavae yunHicth ['OCT 26629-
85 "3naHus u coopykeHuss. MeTo ] TEMIOBU3MOHHOTO KOHTPOJISI KAYECTBA TEIIOU30-
JALUMU OTPAXAAIOIMINX KOHCTPYKIIHM'".

TexHiyHUN KOMITET, BIIMOBIAAIbHUN 3a 11e# cranaapt, - TK 302 "Eneproedek-
TUBHICTb Oy/iBEIIb 1 criopya’.

Jlo cTanaapTy BHECEHO TaKi peJaKiliiHi 3MI1HH:

- cyoBa "uel MXKHApOJHUM cTaHAapT" 3aMIHEHO Ha "lei crannapT";

- CTPYKTYpHI1 eneMeHTu cranmgapry - "OOknagunka", "[lepeamona", "Hariona-
npHUM BeTymn", "BusHadenns nousaTs" Ta "bibmiorpadivyni gani" - 0ohopMIIEHO 3TiTHO
3 BUMOT'aMH HaIlIOHAJIBHOI CTaHAapTU3aIii Y KpaiHu;

- 10 po3ainiB 1, 2 nonyuyeno "HaiioHansHi mpuUMITKH'", BUIUICH] B TEKCTI paM-
KOIO;

- 3aMIHEHO 332 TEKCTOM PO3MIPHICTh Mepernaay TeMrneparypH, sika HagaHa y °C,
Ha po3MipHicTh Yy K (muB. nonatku B, C, D).

- 3 "IlepenmoBu mo EN 13187:1998" y ueii "HarionansHuii BcTyn" B3sTE T€, 110
0e31ocepeIHbO CTOCYETHCS IILOTO CTaHAAPTY;

- HAI[IOHATHHUM TOBIIKOBHM JT0OIATOK HABEICHO SIK HACTAHOBY JJISI KOPUCTYBa-
JiB.

[Tepenix namionaneuux crangaptiB Ykpaiau (JICTYVY), ineatnunux MC, nocu-
naHHs Ha ski € B EN, HaBeneno B nogatky HA.
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HAIIIOHAJIbBHUM CTAHJIAPT YKPAIHI

TEIIJIOBA E@EKTUBHICTDH BY/IMUHKIB
SIkicHe BUSIBJIEHHSI TEIUIOBHUX BiIMOB B OTOPO/I’KYBAJIbLHUX KOHCTPYKIIsIX
InppavepBonuit MmeToq
TETUIOBBIE XAPAKTEPUCTHKU 3JIAHMIA
KadecTBeHHOE BBISIBJICHUE TEIJIOBBIX HAPYLICHUHM B OTPaXAaoOIuX KOHCTPYKIUSIX
HudpaxpacHslii MeTox
THERMAL PERFORMANCE OF BUILDINGS
Quialitative detection of thermal irregularities in building envelopes
Infrared method

BCTYII

HeonnakoBicTh TEIMIOBUX BIACTH-
BOCTEH €JIEMEHTIB 30BHIIIHIX OTOPOJIKY-
BAJIbHUX KOHCTPYKIINA OyAiBIl TNPHU3BO-
JUTH JI0 3MIHH TEMIIEpaTypH Ha MOBEPX-
HI KOHCTpYKIIi. Ha Temneparypy moep-
XHI TaKO BIUIUBAE TMOTIK MOBITPs B Oy-
JiBIII Ta/abo Kpi3b OTOpPOXY OymiBii. 3a
XapaKTepoOM pO3MOAULY TeMIlepaTypu
MOBEPXHI MOKHA BUSIBJISITU TEIUIOBI BiJI-
MOBHM BHACIIZIOK, HampHKIazd, Ie(eKTiB
130711117, BMICTY BOJIOTH Ta/ab0 ¢iabTpa-
11ii TTOBITPSI B €JIEMEHTaX 30BHIIIHIX OTrO-
POJKYBAIBHUX KOHCTPYKIIIM OyIMHKY.

Tepmorpadist OyniBm - METOM, IO
B1JI0OpaXkae Ta MPEJCTABISE€ TEMIIepaTy-
pHUHM PO3MOJLI HA JUISHII MOBEPXHI 30-
BHIIIIHBOI OTOPOXKYBAJIbHOT KOHCTPYKLIIi
OyIuHKY. Y KOHTEKCTI IbOTO CTaHJApTy
Tepmorpadist 3I1ACHIOETHCS 3a JOIMOMO-
TOK0 CUCTEMH JJISI CIIPUMHATTS 1H(pade-
PBOHOTO BUII-POMIHCHHS, SIKa CTBOPIOE
300pak€HHSI Ha OCHOBI pajialliifHOl TeM-
nepaTypy BUIPOMIHEHHSI TIOBEPXHI, IO €
METOIO0 BHMIPIOBaHb. |€IJIOBE BUIIPOMI-
HeHHs (TyCTHHA MIOTOKY 1H(ppauyepBOHOTO
BUIPOMIHEHHS) 3 TIOBEPXHi, 10 PO3IJIs-
JAETHCS, IEPETBOPIOETHCS CUCTEMOTO TSI
CIPUUHATTS 1H(QpPaYEpPBOHOTO BUIIPOMI-
HEHHS JIJIsl CTBOPEHHSI TEIIOBOTO 300pa-
YKEHHsI, SIKe TPEJICTaBJIs€ BIAHOCHY 1HTE-
HCUBHICTh TEIJIOBOI'O BHUIPOMIHEHHS 3
PI3HUX JUISTHOK MTOBEpXxHi. SICKpaBiCTh

Yunnwuii Big 2013-01-01
INTRODUCTION

Irregularities in the thermal proper-
ties of the components constituting the
external envelope of a building result in
temperature variations over the surfaces
of the structure. The surface temperature
is also influenced by air flow within
and/or through the envelope of the build-
ing. The surface temperature distribution
can thus be used to detect thermal irregu-
larities due, for example, to insulation
defects, moisture content and/or air lea-
kage, in the components constituting the
external envelope of the building.

Building thermography is a method
of indicating and representing the tem-
perature distribution over a part of the
surface of a building envelope. In the
context of this standard, thermography is
carried out by means of an infrared radia-
tion sensing system which produces an
image based on the apparent radiance
temperature of the measured target area.
The thermal radiation (infrared radiation
density) from the target area is converted
by the infrared radiation sensing system
to produce a thermal image representing
the relative intensity of thermal radiation
from different parts of the surface. The
intensity of the image is a function of the
surface temperature, the characteristics of
the surface, the ambient conditions and
the sensor itself. The measurement pro-
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300paXeHHS 3aJISKUTh BiJl TeMIlepaTypH
MOBEPXHI, XapaKTepPUCTHK TOBEPXHI,
YMOB HaBKOJIMIIIHROTO CEPEIOBHUIIA Ta
camoro nepeTBopioBaua. [Ipomnenypa Bu-
MIpIOBaHb TaKOXX BKJIIOYAE TTOSCHCHHS
TEIUIOBUX 300paxKeHb (TepMorpam).

1 COEPA 3ACTOCYBAHHSA

Ileti cTaHgapT BCTAHOBIIOE SIKICHUI
METO/ BUSBIICHHS TEIUIOBUX BIMOB B
OTOPO/IKYBAJIbHUX KOHCTPYKIISAX Oyau-
HKIB IUJISXOM TEIUIOBI3iMHOrO 00CTe-
KeHHs. [luM MeTogoM KOpHUCTYIOThCS
JUISI BCTAHOBJICHHS 3HAYHUX BIIXUIIB Y
TEIJIOBUX BJIACTHBOCTSX, BKJIIOYAIOYU
CTYIiHb TE€PMETHYHOCTI €JIEMEHTIB, IO
CKJIQJIAI0Th 30BHIIIHI OTO-POKYBaJbHI
KOHCTPYKIIii OYJTMHKIB.

VY 1uboMy cTaHJIapTi NPEACTABICHO
181 (opmu Tepmorpadii:

Bunpobysanns 3a oonomozorw ing-
pauepsoHoi kamepu TEpPEeAyCiM TMpU3HA-
YEHO JIUIS TOCHIPKeHHSI 3arajbHol Xapak-
TEPUCTUKHU HOBUX OYJIMHKIB a00 pe3yib-
TaTy MICJIsI MPOBEJEHHS PEKOHCTPYKIII.

Cnpowene sunpobysamus 3a 0ONno-
MO2010 IHQpayep8oHoi Kamepu AOULIbHE
y pasi MPOBEACHHS 30BHINIHBOI MIEPEBIP-
KM, HallpUKJIaJ], Ha MICI[l PEKOHCTPYKIIii
a00 y pa3i KOHTPOJIIO MPOAYKIIii, a0o 1H-
IITUX TTIOTOYHUX TEPEBIPOK.

[li n1Ba MeTOAM BIAPI3HSIIOTHCS, TO-
JIOBHUM YHHOM, 3BiITOM Ta OITUCOM pe-
3yJIbTATIB.

Pe3ynbraTu, oTpuMaHi 3a TpUIHS-
THM METOJOM, Tpeba TIIyMayuTH Ta OIli-
HIOBaTH 3a JOMOMOroro (axiBIliB, sKi
MPOMIIIM JIJIT IOTO CIIeIiajbHe Ha-
BUAHHS.

HALIIOHAJIBHA ITPUMITKA 1
Bumoru 10 ¢axiBiiB BCTAHOBIICHO Y
JNCTY b B.2.6-101:2010 Konctpyxiii
OyIMHKIB 1 criopyl. MeTroa BU3HAYCHHS
OMopy TeIUIoNepeiadl OrOPOKYBAIbHUX
KOHCTPYKIIiH

cedure also involves interpretation of the
thermal images (thermograms).

1 SCOPE

This standard specifies a qualitative
method, by thermographic examination,
for detecting thermal irregularities in
building envelopes. The method is used
initially to identify wide variations in the
thermal properties, including air tight-
ness, of the components constituting the
external envelopes of buildings.

In this standard two forms of ther-
mography are specified:

Testing with an IR camera is pri-
marily intended for the inspection of the
overall performance of new buildings or
the result after a rebuilding operation.

Simplified testing with an IR cam-
era is suitable when carrying out audits,
e.g. at the site of a rebuilding project or
at production control or other routine in-
spections.

These two adaptations differ mainly
with regard to the reporting and the pres-
entation of results.

The results obtained by means of
this method have to be interpreted and
assessed by persons who are specially
trained for this purpose.



[ley craHmapt 3aCTOCOBYKOTH IS
BUSIBJIEHHS MICIb pPO3TallyBaHHS JUIs-
HOK 3 TEIUIOBUMHM BIIMOBAMH Ta poO3Ta-
IIyBaHHS AUITHOK (iabTparii MmoBITPs
Kpi13b OTOPOJIKYBaNIbH1 KOHCTpYKIii. [lei
CTaHAApT HE 3aCTOCOBYIOTH [Isl BU3HA-
YeHHsI PIBHS SIKOCT1 TEIUIOBOT 130JIAIIT Ta
MOBITPOHETPOHUKHOCTI KOHCTPYKIIi.
Jl7is Takoro BU3HAYEHHS HEOOXi1AHO Mpo-
BOJAUTU OOCTEKEHHS IHIIUMU METO-
JTaMH.

HAITIOHAJIBHA ITPUMITKA 2
Metoau Ay BU3HAUEHHS PIBHA SIKOCTI
TEIJIOBOI 130JI51i BCTAHOBJIEHI y TAKUX
cragnaptax: JCTY b B.2.6-101:2010
KoHncrpykuii OynuHkiB 1 ciopya. Meroa
BU3HAUYEHHS OIOpPY TEIUIoNepenayl oro-
pomxyBanbHuX KoHcTpykuii; JCTY b
B.2.2-19:2007 byauuku 1 cnopyau. Me-
TOJ BHU3HAYEHHS IMOBITPONPOHUKHOCTI B
HaTYpHUX YMOBax

2 HOPMATHBHI ITIOCNJIAHHA

[leit crangapT MICTUTH AATOBaHI 1
HEJaTOBaH1 MMOCUJIAHHS, HOPMATHUBHI IO-
JIO’KEHHS 3 THITUX MyOJIiKaIii.

[{i HopMaTUBHI MOCUJIAaHHS HaBeJle-
HO Y BIMOBIJIHUX MICISIX Y TEKCTI, a Ie-
penik ix myOJikaIiid HaBeIeHO HIKYe. Y
pa3i 1aTOBaHUX MOCHJIaHb HACTYIIHI 3MI-
HU a00 TeperisiHyTi Bepcii Oyab-sKoi 3
UX MyOJTiKaIiid 3aCTOCOBYIOTh y IIBOMY
CTaHJapTI JIUIIIEC TOJI1, KOJIU iX BBEJICHO B
CTaHAApPT SIK 3MIHY YU SIK TEPETIISTHYTY
Bepcito. Y pasl HeTaTOBaHUX ITOCHJIAHb
3aCTOCOBYIOTh OCTaHHE BUJAHHS, MyOi-
Kallii, Ha SIK1 € MOCUJIaHHs (pa3oM 31 3Mi-
HaMM).

JICTY B EN 13187:2011
This standard applies to the determina-
tion of the location of thermal irregulari-
ties and to the location of air leakage
paths through the enclosure. This stan-
dard does not apply to the determination
of the degree of thermal insulation and
air tightness of a structure. For such de-
terminations, examinations by other me-
thods are required.

2 NORMATIVE REFERENCES

This standard incorporates by dated
or undated reference, provisions from
other publications.

These normative references are
cited at the appropriate places in the text
and the publications are listed hereafter.
For dated references, subsequent
amendments to or revisions of any of
these publications apply to this standard
only when incorporated in it by amend-
ment or revision. For undated references
the latest edition of the publication re-
ferred to applies.

EN ISO 7345 Thermal Insulation - Physical quantities and definitions (ISO 7345:1987)
EN 1SO 9288:1996 Thermal insulation - Heat transfer by radiation - Physical quanti-

ties and definitions (1ISO 9288:1989)
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HAIIOHAJIBHE ITOSACHEHHA

EN ISO 7345 Temnoizomsiis - @i3uuHi BEIWYUHU Ta BU3HaYeHHs MOHATH (SO

7345:1987)

EN 1SO 9288:1996 Temmnoizonsamis - Pamiamiiianii TeruioooMiH - Oi3ndH1 BEIUYUHA

ta Bu3HaueHHS MoHATH(1SO 9288:1989)

HAIIIOHAJIBHA ITPUMITKA 3

Ha nanuit vac B YkpaiHi YMHHAMHY € HalliOHAJIbHI CTaHAApTH, 3rapMoHi3oBaHi 3 1SO

7345:1987 1 1SO 9288:1989, a came:

JICTVY 1SO 7345:2005 Temmoizoirsiisg. @i3udHi BEIUYUHA Ta BU3HAYCHHS ITIOHATH

(1SO 7345:1987, IDT);

JCTVY 1SO 9288:2005 Temmoizoirsinisg. Pagiamiiinmii Termmooomin. Di3uuH1 BEITHYUHA
ta Bu3HaueHHs moHATh (1SO 9288:1989, IDT)

3 BUBHAUYEHHS ITIOHATD

VY 1bOMy CTaHJAPTI BXKUTI MOHSTTS
srigao 3 EN I1SO 7345 1 EN ISO 9288, a

TAaKOXX BU3HAYCHHA TaKUX IIOHATH:

3.1 TepMmorpadis
BusnadeHHs Ta npeACTaBICHHS Po-
3MOJLTy  MOBEPXHEBOI  TEeMIlepaTypu

IIUISIXOM BHUIMIPIOBAHHSI TYCTHHHU TTOTOKY
1H(payepBOHOIO BUIPOMIHEHHS Bij MO-
BEpXHI, BKIIOUAIOYU IHTEPIPETAIlIO0 BU-
MMaJIKOBUX MEXaHI3MIB, IO CTBOPIOIOTH
BUKPUBJICHHS B TEIUIOBUX 300Pa’KEHHSIX

3.2 TeIUI0Be 300paKeHHsA

300paxxeHHs], 10 CTBOPEHE 3a J0-
MIOMOTOI0 CUCTEMHU ISl CIIPUMHATTS 1H)-
pPAYepPBOHOTO BUIIPOMIHEHHS, SKE TMPE/I-
CTaBJIIE PO3MOJAUT MIMCHOI paalaiiHOi
TEeMIIepaTypy MOBEPXHI

3.3 TepMorpama

TennoBe 300pakeHHs, 3a0KyMEH-
ToBaHe ¢oTorpadicro IUCIUICIO KaMepH,
3anucaHe Ha BiJIe0, JUCKETY uu y (aiin
HA JKOPCTKUU JTUCK

3.4 iHTerpaJbHa
eHepreTHYHa sICKPaBicTh

BigHomieHHss MOTOKY eHeprii Tem-
JIOBOT'O BUMPO-MIHEHHS JI0 TUIECHOTO KY-
Ta B3JIOBX HAIPSMKY Ta TUIOMI MPOEKIIii
JUISTHKA TIOBEPXH1, HOPMAJILHOT 0 1IOTO
HanpsMky [EN 1SO 9288:1996].

HampaBJieHa

4

3 DEFINITIONS

For the purposes of this standard, the
definitions in EN I1SO 7345 and EN ISO
9288 the following definitions apply:

3.1 thermography

Determination and representation of
surface temperature distribution by mea-
suring the infrared radiant density from a
surface, including interpretation of casual
mechanisms producing the irregularities
in the thermal images.

3.2 thermal image

Image which is produced by an
infrared radiation sensing system and
which represents the apparent radiance
temperature distribution over a surface.

3.3  thermogram

A thermal image, documented by a
photograph of the camera display, by a
recording on a video tape or a digital data
diskette or as a file on a computer or hard
disk drive.

3.4  total radiance

Radiant heat flow rate divided by
the solid angle around the direction and
the projected area normal to this direc-
tion. [EN 1SO 9288:1996].



IpumiTka. BumnpomiHeHHS BKIIIO-
Yyae BJIACHE TEIUIOBE BUIIPOMIHEHHS IO-
BEpXHI, BIJOMTE Ta BHUIIPOMIHEHHS, IO
OPOMIUIO KpPi3b OTrOpOKYBaJIbHY KOHC-
TPYKIIIIO

3.5 pilica pagiauniiina Temnepa-
Typa

Temneparypa, Ky BU3HAYAIOTh TPH
BHUMIPIOBAHHI 1HTETPaJbHOI HANPABICHOI
€HEPreTHYHO] SICKPaBOCTI.

Ipumirka. Llg Temneparypa € ek-
BIBAJICHTHOIO TemmepaTypi aOCOIIOTHO
YOPHOTO Tijla, IIO0 CTBOPIOE TaKe came
3arajbHe BUIIPOMIHEHHS

3.6 i3oTepmiuHe 300paKeHHA

TeruoBe 300pakeHHs 3 130TepMaMu

3.7 i3oTepma

OO6mactp Ha TEMJIOBOMY 300pakeH-
Hi, 1[0 CKJIQJA€THCSA 3 CYKYITHOCTI TOYOK,
JiHIM 44 JUISHOK, SIKI MalOTh OJIHAKOBY
IryCTUHY 1H(GPAYEPBOHOTO BUMIPOMIHEHHS

JCTY B EN 13187:2011

NOTE: Radiance includes emitted

radiation from a surface as well as re-
flected and transmitted radiation.

35
perature

Temperature determined from the
measured total radiance.

apparent radiance tem-

NOTE: This temperature is the
equivalent black body temperature which
would produce the same total radiance.

3.6 isotherm image

Thermal image with isotherms.

3.7 isotherm

A region on the display consisting
of points, lines or areas having the same
infrared radiation density.

HAIIIOHAJIBHA ITPUMITKA 4

B Vkpaini B HayKOBO-TeXHIYHIN JiTepaTypi mija TepMiHOM "130TepMa’ po3yMi€ThCs
CYKYMHICTh TOYOK, JIIHIN YM TIJSHOK, SIKI MAIOTh OJIHAKOBE 3HAYEHHS TEMIIEpaTypHu

3.8 IR kamepa

Cucrema st CupuiHATTS 1H(ppade-
PBOHOTO BHUIPOMIHEHHS, HIO0 CTBOPIOE
TEIJIOB1 300paxkeHHs1 Ha 0a3i JiicHOI pa-
JlaniiHol TeMuepaTypu

4 ITIPUHIUII POBOTH

TeroBiziliHe OOCTEXKEHHS JUISTHOK
OYIMHKIB OXOTUTIOE:

a) BU3HAYEHHS PO3MOIiTy TeMmIepa-
TypH TIO TIOBEPXHI JTIISTHKH OTOPOJIKYyBa-
JHHOT KOHCTPYKINi OyAMHKY 3a PO3IO/Ii-
JIOM [JIHWCHOI pajialiiHOi TeMIepaTypH,
sKa OTPUMaHa 3a JOIIOMOTOI CHCTEMH
ULl CHIpUMHATTSA 1H(QPavYepBOHOTO BH-
MPOMIHEHHS;

b) BH3HAYEHHS, YK € PO3MOLT TEMIIC-
paTypy MOBEPXHI aHOMAJIBHUM, TOOTO CIpH-
YMHEHUM, HANpPUKIIAJ, ne(eKTaMu 130,
BMICTOM BOJIOTH Ta/a00 (iIbTpalii MOBITPS;

3.8 IR camera

An infrared radiation sensing sys-
tem which produces a thermal image
based on the apparent radiance tempera-
ture.

4 PRINCIPLE

Thermographic examination of parts
of buildings comprises:

a) determination of the surface tem-
perature distribution over a part of a
building envelope, from the apparent ra-
diance temperature distribution obtained
by means of an infrared radiation sensing
system;

b) ascertaining whether this surface
temperature distribution is ‘abnormal’, i.e.
If it is due, for example, to insulation de-
fects, moisture content and/or air lea-
kage;
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C) AKIIIO TaK, TO HEOOXIiTHE OI[IHIO-
BaHHS TUITY Ta CTyNeHs 1e(EKTIB.

JIns BU3HAYEHHS aHOMAJIBHOCTI Te-
IUIO130/IAIIIMHUX BJIACTUBOCTEN 3a MOMI-
YECHUMH BIIXWJIaMH Ha OTPUMAHUX TEp-
Morpamax iX MOpIBHIOIOTh 3 O4iKyBaHUM
PO3MOAIOM TEMIIepaTypy IO TOBEPXHI,
BU3HAYCHUM 3a 3aIPOCKTOBAHMMH Xapa-
KTEpUCTUKAMH OTOPOKYBaJIbHOT KOHC-
TPYKIli B yMOBaxX HABKOJHUIITHHOTO CEpe-
JIOBUIIA, IO CIPOCTEpIralucs IijJ dac
npoBefieHHS oOcTexxeHHs. OuikyBaHUU
PO3MOALT TeMIEpaTypu Moxke OyTH BU-
3HAYEHM 3a J0MOMOror '"eTajoHHUX"
TepMorpam (muB. 5.3 Ta gfomatku A, B Ta
C), po3paxyHKiB a00 1HIIMX AOCIIKEHb.
Ile Bu3HaueHHs 0a3yeThCs Ha KPECIICH-
HSX Ta 1HIIKUX JOKYMEHTaXx, sIKi XapakTe-
pU3YIOTh  30BHIIIHI  OTOPOJKYBaJIbHI
KOHCTPYKITii Ta CHCTEMH OIQJICHHS Ta
BEHTWIALIT OyAMHKY, IO OOCTEXKY€EThCS.

3aranpHa Mpoleaypa OLIHIOBAHHS
TEIJIOBUX 300pakK€Hb CXEMaTUIHO HaBe-
JieHa Ha pUcyHKy 1.

5 CHCTEMA JJIS1 CHPUHHSATTA
IHO®PAYEPBOHOI'O BUITPOMI-
HEHHS

Cucrema st CipuiHATTS 1H(Dpade-
PBOHOTO BUIIPOMIHEHHS TOBUHHA MaTH:

a) nepeTBoproBady (ceHcop) iH(pa-
YEepBOHOT'O BUIIPOMIHEHHS, IO MPALIIOE Y
Jlarna3oHl JOBXWHU XBWJIb MK 2 MKM Ta
12 MKM Ta MOXXe CIpuiiMaTu JIiMCHY pa-
JlaliiHy TeMIepaTypy BHUIIPOMIHEHHS,
AKa aHANI3YEThCS, 3 JOCTATHHOIO PO3.Ii-
JBpHICTIO V;

b) mpucTpiii, sKuii BiATBOPIOE Bi3y-
aIbHO Ta TEpeae Ha JUCIUICH y BUTIISII
TETJIOBOTO 300paKeHHs AiMCHY pajia-

Y 3a 10CBiIOM NIPOBEIEHHS BUMIPIOBaHb y Ha-
TYpHHX YMOBaxX BCTaHOBJICHO, 1110 MiHIMaJIbHA
JOTyCTUMA TeMIiepaTypHa po30ixkHicTs 0,3 K
Ha noBepxHi 3 Temneparyporo 20 °C ta npu
npoctopoBiit yactoti 0,052 nukmiB/MM MoXxke
OyTH 3aJOBUTFHOIO JUIS I[iJIEH IIbOTO CTAaHAAPTY.
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c) if so, assessment of the type and
the extent of defects.

In order to determine whether the
observed variations in the thermal insula-
tion properties are abnormal, the thermo-
grams obtained are compared with the
anticipated temperature distribution over
the surface, determined by the design
characteristics of the building envelope
and by the environment at the time of ex-
amination. The anticipated temperature
distributions can be determined by means
of 'reference thermograms' (see 5.3 and
annexes A, B and C), calculations or oth-
er investigations. This determination is
based on drawings and other documents
relating to the external envelope and to
the heating and ventilation system of the
building under investigation.

The general procedure for the inter-
pretation of thermal images is
represented schematically in figure 1.

5 INFRARED RADIATION SENS-
ING SYSTEM

The infrared radiation sensing sys-
tem shall comprise

a) an infrared radiation sensor, op-
erating at a wavelength between 2 and 12
urn, which can sense apparent radiance
temperatures of interest with sufficient
resolution ¥;

b)a device which renders visible
and displays, in the form of a thermal
image, the apparent radiance temperature
over the surface being examined,;

Y Experience in field tests has shown that a min-
imum resolvable temperature difference of 0,3
°C at a surface temperature of 20 °C and at a
spatial frequency of 0,052 cycle/mm would be
sufficient for the purposes of this standard
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Figure 1 — General procedure for the interpretation of thermal images in thermographic examinations
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iliHy TeMIepaTrypy BUIIPOMIHEHHS TIO-
BEPXHI JIISHKKH, SIKa 00CTEKYETHCS;

C) MpHUCTPIiH, IKUI 1a€ MOKIUBICTD
3alHUCyBaTH TEIJIOBE 300pa)KeHHs Ta, 3a
notpedu, BUMIpSHI UQPPOBI AaHi,

d) 3acoOwm [Ist BCTAaHOBIICHHSI PiBHS
TEMIIEpaTypu Ha TMOBEPXHI MpH 0OcTe-
KEHHI.

[Tin yac BUnMpoOyBaHb HE MOBHHHO
OyTH HISKOTO Ipeidy y cucremi s
CIIPUUHATTS 1H(PPAYEPBOHOTO BUIIPOMI-
HEHHSI.

6 TEILJIOBI3IMHE OBCTEKEHHSI

6.1 3arajnbHi BUMOTH /10 BUIIPO-
OyBaHHA

JIJis BU3HAUEHHS MPOTpaMU TPOBE-
JICHHS BHUMIPIOBaHb, OCOOJIMBO BHOOpY
MOBEPXHI OTOPOKYBAJIbHOI KOHCTPYKIIIi
(30BHIIIHIO YM BHYTPIIIHIO), BIJHOCHO
SIKOI 3IIHACHIOETHCS TEIUIOBI31MHE 00CTe-
KEHHSI, 0EpyThCs 10 YBaru TaKli YNHHUKHU:

) TeXHIYHI TTapaMeTpH Ta XapakTe-
PUCTUKU TEM-JIOBI31HHOTO 00IaIHAHHS;

b) XapaKTepUCTUKKA OTOPOIKYBaJIb-
HOI KOHCTPYKIIi OyJWHKY, BiJIIOBIIHI
TUIH, MICIE3HAXOKEHHSI CHCTEM Ola-
JICHHSI, KOHCTPYKTUBHI €JIEMEHTU Ta IIa-
PH 130JIS1111;

C) BUNIPOMIHIOBAJIbHI  BJIACTHUBOCTI
MOBEPXHI, HAIPUKJIAJ, MaTepialy Onopsi-
JOKCHHS;

d) krimMaTU4HI yMOBH;

€) JOCTYITHICTh JJIsl JIETKOTO 00CTe-
KCHHS,

f) BILTUB HABKOJIMIITHBLOTO CEPEI0-
BHIIIA;

g) 1HIIT Ba)KJIMBlI YUHHUKHU.

Pi3nung 3HadueH» TemmepaTypu IO
pi3HI OOKH OTOPOIKYBaIBHOI KOHCTPYK-
1ii MOBMHHA OYyTH JOCTaTHHOIO MJIS BU-
SIBJICHHSI TETUTOBUX BiAMOB. J[71s1 3pydHO-
CT1 TIyMau€HH$ TEeIJIOBi31iiHE 00CTeXeH-
HSl Kpalie MpOBOAUTH 3a CTaJIOl Pi3HMII

c) a device which makes it possible
to record the thermal image and, if rele-
vant, measured digital data;

d) a means of establishing tempera-
ture levels on the surface under examina-
tion.

During the test period, no signifi-
cant drift in the infrared radiation sensing
system shall occur.

6 THERMOGRAPHIC EXAMINA-
TION

6.1 General test requirements

In order to define the actual test re-
quirements, and in particular the side of
the building envelope (outdoors or in-
doors) from which the thermographic ex-
amination is to be performed, the follow-
ing factors need to be considered:

a) the specifications and capabilities
of the thermographic equipment;

b) the characteristics of the building
envelope, i.e. the respective types and lo-
cations of heating systems, structural
elements and insulating layers;

c) the radiative properties of the sur-
face, e.g. the cladding materials;

d) climatic factors;
e) accessibility for easy inspection;

f) influences of the environment;

g) other factors of importance.

The temperature difference across
the envelope shall be sufficiently large to
permit the detection of thermal irregulari-
ties. For ease of interpretation, the ther-
mographic examination should prefera-
bly be carried out with constant tempera-



3HaY€Hb TEMIIEpaTypHu Ta TUCKY MO OOu-
nBa OOKHM OTOpOJKYBAJIbHOI KOHCTPYK-
1ii. (Po3mmdpyBanHs TepMorpam, oTpu-
MaHUX 3a 3MIHHUX YMOB, BUMArae BHUIIO-
ro PpiBHS EKCIIEPTHOTO OI[IHIOBAaHHS Ta
3HaHb y OyiBeNbHIN (i3ulll). 3BiACH BU-
IJIMBA€E, OKPIM BCHOTO IHIIOTO, IO BH-
npoOyBaHHsI HeTpeda MPOBOAUTH, KOJIU
30BHINIHS a00 BHYTPIIIHS TeMmIeparypa
MOBITPS CXWJIbHA JI0 3HAYHOTO 3MIHIO-
BaHHsA, a00 KOJIM CHOpyJa MiJIaeThCs
BILTUBY MPSAMOIrO COHSYHOTO OIMPOMIHEH-
Hs1, 00 KOJIM TIOMITHO 3MIHIOETBCS BITED.

[li 3aranpHi BUMOTH Tpeba PO3TJIsi-
JaTH TIPY BUKOHAHHI TEIIOBI31MHOTO 00-
cTekeHHsl. DakTU4YHI BUMOTH MOXYTh
3MIHIOBaTHCh BIAMOBIAHO JO TEIJIOBUX
BJIACTUBOCTEH KOHCTPYKIIii Oy/iBIi, IO
00CTEXKYy€EThCS, 1 XapaKTEPUCTUK 3aCTO-
COBAHOI CHUCTEMHU IJIsi CHPUUHATTS 1H(-
paYepBOHOTO BHUIIPOMIHEHHS. Bumoru
TaKOX MOXYTh 3MiHIOBaTHUCh, BPaxOBY-
I04d MICLIEBUM KiIiMaT. YMOBH Tpeba
BpPaxOBYBAaTH IMPH BUKOHAHHI OOCTEXEH-
HS 1 MIPU OI[IHIOBAaHHI TepMOTrpam, 1 MoT-
pIOHO yBaXKHO 3aMKMCYBAaTH y TEIUIOBI31H-
HUU 3BIT (IUB. MMyHKT 7).

Mpumitka. Tlpuxman rpynu miiic-
HUX BHMOT JI0 BHMPOOYBaHb, IO BIIIO-
BiatoTh ymMoBaM CkaHAMHABII, IpeaCTa-
BJIeH1 B nomatky D. Cnenudiuni Harrio-
HaJbHI YMOBU MOXYTb OOIPYHTOBYBATH
BCTAHOBJICHHS 1HIIIMX BUMOT JI0 BHIIPO-
OyBaHb JJis 3a0e3MedYeHHsT YMOB, Ha0JH-
KEHUX JI0 YCTAJICHOTO PEKUMY.

6.2 MeToauka o0CTE;KEHHSA

VY pasi MOXIIUBOCTI, PO3TIISIAI0THCS
KPECJICHHS Ta 1HUIl JOKYMEHTH, L0 CTO-
CYIOTbCS KOHCTPYKIIIi 00CcTeKyBaHOi Oy-
niBii. BunpomiHioBasbHY 37aTHICTH TIO-
BEpXHI MaTepiasliB MOTPIOHO BU3HAYATH 3
BIIMIOBITHUX JIOBIAKOBHX JIXKEPEII.

Cnig ¢ikcyBatu iHpoOpMaIlio, IO
CTOCYETHCSL TEMIIEpaTypu 30BHIIIHBOTO
MOBITPS, XMapHOCTI, KIJTLKOCT1 OMAaJiB Ta
BOJIOTOCTI 3 30BHINIHBOTO OOKY Oy/iBi,
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ture - and pressure differences across the
envelope. (The interpretation of thermo-
grams taken under non-steady state con-
ditions requires a higher degree of exper-
tise and knowledge of building physics.)
This implies, among other things, that the
test shall not be carried out when the out-
side or inside air temperature is liable to
vary considerably, or when the structure
Is exposed to direct solar radiation, or
when the wind varies markedly.

These general requirements shall be
considered when a thermographic ex-
amination is carried out. The actual re-
quirements may be varied according to
the thermal properties of the building
envelope under examination and the cha-
racteristics of the infrared radiation sens-
ing system used. They may also be va-
ried to take account of the local climate.
The conditions shall be taken into ac-
count when carrying out the examination
and when evaluating the thermograms,
and shall be carefully recorded in the
thermographic report (see clause 7).

NOTE: An example of an actual set
of test requirements, applicable to Scan-
dinavian conditions, is given in annex D.
Special national conditions may justify
other sets of test requirements to ensure
approximate steady state conditions.

6.2 Procedure

When available, drawings and other
documents relating to the building
envelope to be examined shall be con-
sulted. The emissivity of the surface ma-
terials shall be estimated from appropri-
ate tables.

Information concerning outside air
temperature, cloudiness, precipitation
and any moisture on the outside of the
building, together with wind conditions,

9
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pa3oM 13 mapameTpamMu BITpYy. Takox
ciia (ikcyBaTH OpieHTarlito Oy/iBiI 3a
CTOPOHAaMHU CBITY.

Axmio ¢uIbTpalis TMOBITPS MOXeE
BIUTMBAaTH Ha pE3ylbTaTh OOCTEXKEHHS,
MNOTPIOHO CTBOPIOBATH PI3HUIIIO THUCKY
no obuaBa OOKM  OTrOpOKYBaJIbHOI
KOHCTPYKIIi, 800 00CTEeKEeHHsI MPOBOIH-
TH B YMOBAaX, KOJIM ICHY€ PI3HUIIS TUCKY.
SIKI10 TOJTIOBHOIO METOIO TETUIOBI31HHOTO
00CTe)XCHHSI € BHU3HA4YeHHS (QiabTpari
MOBITPs, TOAI PI3HUIT THUCKIB TMOBHHHA
O0ytu He menmie 5 Ila Ha Mmicui nepeBip-
ku. TeruoBiziliHe oOcTexeHHs Tpeba Bu-
KOHYBAaTH 3 00Ky MEHIIIOTO THUCKY.

[ToTpiOHO BU3HAYaTH BIUIUB BEHTH-
JHOBAHUX TMOBITPSHUX IMPOIIAPKIB, Ha-
MPUKIAJ, y CTiHaX abo JKepen TeIoTh
(K110 HasIBH1), BCTAHOBJICHUX Y OYy1BIIIO
(BOymoBaH1 TpyOH, TUMOXO/IM TOIIIO), K1
BIUTMBAIOTh HAa TEMIEPaTypy KOHCTPYK-
1ii, o 0OCTEeXY€EThbCs. 3a MOKIIMBOCTI,
JpKepesa TeIJIoTH, 10 BIUTUBAIOTh Ha pe-
3yJbTaTH OOCTEKEHHS, MalOTh OyTH Bij-
KJIFOUEHI JI0 MOYaTKy oOcTexeHHs. Meo-
71, KApTUHU Ta 1HIIE, 0 MOXYTh BILIHU-
BaTU Ha PE3yJbTAT, MAIOTh OYTH YCYHEHI,
o0 oO0cCTeKyBaHl IUISHKA OYyJIU BUIb-
HumH. [ToTpiOHI 3MiHM MarOTh OyTH TIPO-
BEJICHI TakK, 00 YHUKHYTH THUMYaCOBUX
BILIUBIB.

besnocepenHb0 mepen  MOYaTKOM
00CTeXEHHsI MOTPIOHO BU3HAUUTU TEM-
nepaTypy BHYTPIIIHBOTO Ta 30BHIIIHBO-
ro MOBITPsI 3 a0COTIOTHOIO MOXMOKOIO +1
K. Komu pi3Huns Tucky 3 000X OOKIB
KOHCTPYKIIi MiJyisrae BU3HAYEHHIO, pe-
KOMEHJTYEThCSI BUMIPATH ii 3 TTOXHOKOIO
+2 [la 3 mABITPSHOTO Ta HABITPSHOTO
OOKIB KOXHOTO TIOBEepXy. Po3risHyTi
3HaYeHHs MaroTh OyTH 3aHOTOBaHi. Oco-
OJINBO BaXXJIMBO BU3HAYUTH HATPSIM Pi3-
HULl TUCKY KpI3b AUISHKY OyIiBEIbHOI
KOHCTPYKIIT 1 pO3TalllyBaHHSI HEUTpaib-
HOI IUIOIIMHMU, SIKIIO TaKa €.
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shall be recorded. The orientation of the
building with respect to the points of the
compass shall also be recorded.

If air leakages are relevant to the
examination, a pressure difference shall
be produced across the building
envelope, or the examination shall be
carried out at an appropriate time such
that a pressure difference exists. If the
main purpose of the thermographic ex-
amination is to locate air leakages, the
pressure difference shall be at least 5 Pa
at the location of the inspection. The
thermographic examination shall be car-
ried out from the low pressure side.

The effects produced by ventilated
air layers, for example in walls or by heat
sources (if any) installed in the building
(embedded pipes, smoke ducts, etc.), on
the temperature of the envelope under
examination shall be estimated. If possi-
ble, heat sources that might interfere with
the examination shall be shut off before
the start of the examination. Furniture,
pictures, etc., that might influence the re-
sult, shall be removed so that the test
areas are unobstructed. The changes re-
quired shall be made in a way that avoids
transient effects.

Immediately before the start of the
examination, the inside and outside air
temperatures shall be determined to an
accuracy of £1 °C. When the pressure
difference across the envelope is to be
determined, it is recommended that this
be measured to an accuracy of 2 Pa
over the leeward and windward side for
each storey. The observed values shall be
recorded. It is especially important to
identify the direction of the pressure dif-
ference across the section of the building
envelope and the position of the neutral
plane, if any.



OuikyBaHUM TEMIIEpaTypHUN pO3-
noain sl 0OCTEXKYBaHOT KOHCTPYKITIT
Mae OyTH BHOpaHUN 3 ypaxXyBaHHSIM
YMOB OOCTEKEHHS.

Cucrema st CnpuiHATTS 1HDpade-
PBOHOTO BUIIPOMIHEHHSI Ma€e OyTH BCTa-
HOBJICHA 1 BIApETyJbOBaHA 3TiAHO 3 1H-
CTPYKIIAMHU 13 3acTocyBaHHs. Bubip He-
00X11HOT TOYHOCTI BUMIPIOBaHb, TEMIIE-
paTypHOTO Jiama3oHy Ta 00'€KTHBa IMOT-
p10HO 3A1MCHIOBATH Tak, 1100 MEPEKPUTH
nependadyyBaHUM Jiania3oH TeMIlepaTypu
MOBEPXHI, [0 OOCTEKYETHC.

3MiHU JIACHOT pajialiiftHol Temmepa-
TypHU B3JIOBXK TEIUIOBOTO 300pa’keHHS T10-
BEPXHI OTOPO/IKY-BAIbHOT KOHCTPYKIIii
OyaiBIIl MOTPIOHO BUMIPIOBATH 3 TMOXHUO-
koro £10 % ab6o +0,5 K 3anexHo Big TOTO,
1o € OutblmM. [Tpu BUMIprOBaHHI TeMIie-
parypu "eTajoHHOi" NOBEpPXHI PEKOMEH-
Iy€eThCs BU3HaYaTH ii 3 moxuokoro +0,5 K.

OOcTexxeHHsT TOTPIOHO PO3IMOYHMHA-
TH 3 TIPOBEICHHS IOMEPEAHHOTO BHUIIPO-
OyBaHHS TTOBEpXHI KOHCTPYKIi. JinstHKH
MMOBEPXOHbB, IO MPEACTABISIOTH 0COOIH-
BY 3aIliKaBJICHICTh a00 MarOTh SBHI BiJ-
XWIA BiJ] HOPMH, TIOTPIOHO BUBYATH J10-
KJagHo. TepMorpaMu moTpiOHO OTPUMY-
BaTH 3 JUITHOK OOCTE)XYBaHOI KOHCTPY-
KIIii, iK1 He MarTh JIe(EKTIiB, 1 TIISHOK,
B SIKUX MOXJIMBI Ie(PEKTU KOHCTPYKITIH.

JI)isi BU3HAYCHHS, YU € 3MiHA Yy BH-
MIPOMIHEHHI BiJl TOBEPXH1 HACIIJIKOM Bi-
NOWBaHHS TEIUIOBOI €HEprii BiJ 1HIIOL
MOBEpPXHi, Tpeda MPOBOJUTU BUMIPIO-
BaHHS 3 PI3HUX IOJIOXKEHb Yepe3 Te, 10
BiIOMBaHHs Oy/ie 3MIHIOBATUCH 13 3Mi-
HOIO TTOJIOKECHHSI.

PosramryBanHs AUTSIHOK, TPEACTaB-
JIEHUX Ha TepMorpamax, MoTpiOHO BiIO-
Opa3uTH Ha 1IaHi a0o ecKi3i OymiBi.

3Ha4YeHHS JAIMCHOI paaiaIiiiHOl TeM-
nepaTypu BHUIPOMIHEHHSI MOTPiOHO 00-
YUCJIIOBATH BIJAMOBIHO JO I1HCTPYKIIIT
3aCTOCYBaHHS CUCTEMU ISl CHPUMHSTTS
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Anticipated temperature distribu-
tions for the envelope under investigation
shall be selected, taking into considera-
tion the conditions for the examination.
The infrared radiation sensing sys-
tem shall be set and adjusted in accor-
dance with the directions for its use. The
sensitivity, the range and the aperture, as
appropriate, shall be set to cover the
temperature range of the surface being
studied.

The variations in apparent radiance
temperature within the thermal image on
the surface of the building envelope shall
be measured with an accuracy of £10 %
or £0,5 °C, whichever is the greater.
When a reference surface temperature is
needed, it is recommended that it be de-
termined to an accuracy of 0,5 °C.

The examination shall be started by
performing a preliminary test over the
surface of the envelope. Parts of the sur-
face of special interest, or parts exhibit-
ing anomalies, shall be studied in detail.
Thermograms shall be taken of selected
parts of the envelope under investigation
(parts which are free from defects as well
as parts where it is suspected that con-
struction defects are present).

In order to decide whether a varia-
tion in radiation from the surface con-
cerned is due to reflection from another
surface, it is best to study the surface
from different positions because, in gen-
eral, the reflection will change with posi-
tion.

The positions of the parts
represented on the thermograms shall be
indicated on a plan or sketch of the build-
ing.

The apparent radiance temperature
pattern shall be calculated according to

11
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the directions for use of the infrared radi-
ation sensing system. In particular, it is

12



1H(ppauepBOHOTO BUMPOMIHEHHS. 30Kpe-
Ma, BOXJIMBUM € T€, 110 BIUIMBU BIJ] BH-
IIPOMIHEHHS 1 BIIOMBAaHHS MOBHUHHI OyTH
BpaxoBaHi a00 KOMIIEHCOBaH1 JJISi THX
BUITAQJIKIB, KOJIM iX 3HA4YEHHS TMOTPIOHO
BUKOPHCTOBYBATH ISl OOYUCIICHHS iii-
CHHUX TEMIEPaTypHUX 3MiH MOBEPXHI.

SIkmo TepMorpamMu MoOKasyloTh (Pi-
JLTPAIIIO TIOBITPS, 11€ TTOBUHHO IiITBEP-
JDKYBAaTHCh 3a JOTIOMOTOIO0 BUMIPIOBAaHb
IIBUJIKOCT1 TOBITPS, SKIIIO MOXKJIUBO.

3a moTpeOu i OIIHUTH YMHHUKH,
SK1 BIUTMBAIOTh Ha KOE(DIIIEHT TErioo0-
MIHY BHYTPIIIHbO1 MOBEPXHI KOHCTPYKIIii
(pinbTpariiss MOBITPs, TEIJIOBE BUIIPOMI-
HEHHS1, KOHJICHCAITIsl BOJIOTH).

6.3 AHasisyBaHHS TepMOrpam

OuikyBaHHIl pO3MOALT TEMIIEPATYPH
00CTEXKyBaHUX JUITHOK KOHCTPYKIIN
NOTpIOHO BU3HAYATH Ha MIJCTaBl Kpec-
JIEHb Ta IHIIUX JOKYMEHTIB, IO CTOCY-
IOThCSI 00CTEXKYBaHOI KOHCTPYKIIIi Ta CH-
CTEM ONAJCHHS Ta BEHTWJIALII OymiBIii.
JIJIsi 1IbOTO BUKOPHUCTOBYIOTH PO3paxyH-
KH, JJa0OpaToOpHi BUMPOOYyBaHHs abo eTa-
JIOHH1 TePMOTPaMH KOHCTPYKIIIi OyaiBi,
10 HE MaIOTh J1.€ ¢ e KT1B.

Ipumitka 1. Etanonni tepmorpa-
MU OTPUMYIOTH B Jlabopartopii abo 3a pe-
3yJbTaTaMU HATYpHUX BHUIPOOYBaHb,
3po0JIeHUX Ha peallbHUX OynuHkKax. Eta-
JIOHH1 TepMOTrpaMu BUOMPAIOTh TakK, 11100
€TaJOHHUN O00'€KT, KU XapaKTepusy-
€ThCS BIJIMOBIAHOK TEPMOrpamoro 1 Bij-
MOBIJHUMU YMOBAaMHM ii OTpUMaHHs, OyB
JIOCTAaTHLO HAOIKEHUM 110 00'ekTa 00-
CTEXEHb 1 YMOB HAaBKOJIMIIIHBOTO Cepe-
JOBHINA 11T 9ac 0OCTeKeHHs. JuB. I10-
matku A, B1C.

TemnepatypHuit po3moiia noTpioHO
BU3HAYaTH 3 TEPMOrpaM. Ko e TemM-
nepaTypHUN PO3MOMALT BIAPIZHAETHCS Bij
OUIKYBaHOT0, 1€ MOBUHHO OYTH BKa3aHO.
SIKIo pPI3HULIO HEMOXJIUBO TOSICHUTH
3TITHO 3 MPOEKTOM KOHCTPYKIIi, Kpec-
JIEHHSIMU 200 HACJIiAKaMH BILUIUBY JiKe-
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essential that emissivity and reflection
effects be considered or compensated for
when these patterns are used to calculate
actual surface temperature variations.

If the thermograms indicate air lea-
kage, this shall be verified by measure-
ments of the air velocity, if possible.If
required, the factors which influence the
coefficient of heat transfer at the inside
surface of the envelope (air flow, thermal
radiation, moisture condensation) shall
be estimated.

6.3 Evaluation of thermograms

The anticipated temperature distri-
bution for inspected parts shall be deter-
mined using drawings and other docu-
ments relating to the building envelope
and to the heating and ventilation system
of the building under examination. For
this purpose, calculations, experience,
laboratory tests or reference thermo-
grams of building envelopes without de-
fects may be used.

NOTE 1: The reference thermo-
grams may either be produced in a labor-
atory, or may be obtained from field tests
made on actual buildings. Reference
thermograms should be selected so as to
ensure that the structure represented by
the reference thermogram and the corres-
ponding conditions of examination are as
similar as possible to the structure under
examination and to the environment at
the time of examination. See annexes A,
B and C.

The temperature distribution shall
be evaluated from the thermograms. If
this temperature distribution differs from
that expected, this shall be noted. If the
irregularities cannot be explained on the
basis of the design of the envelope in ac-
cordance with the drawings, or effects of

13
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pen TeriaoTH, abo 3MIHOK BHUIPOMIHEH-
Hs, KoedillieHTa TerI000MiHYy, TOJI He-
BIJIMOBIAHOCT1 BU3HAIOTH SIK JIE(PEKTH.

Hpumitka 2. Jledbextu Ttemioizo-
JA111{, TEPMETUYIHOCTI Ta CTPYKTypa Oy-
TiBJI1 OyIyTh OOYMOBIIFOBATH HEOJHAKOBI
3HAYCHHS TeMmIeparypu moBepxHi. Kon-
KpeTHI THUIH e(eKTiB MalOTh XapakTep-
Hi (hopMH Ha TeIrIOBOMY 300pakeHH1. B
TEepMOrpaMax, 10 OILIHIOIOTHCS, MOTPi0-
HO pO3TJISAaTH HACTYIIHI THIIOB1 Xapak-
TEPUCTUKH:

a) pIBHOMIPHICTh AIMCHOI pajiaiiii-
HOI TeMIepaTypu AUISHOK IOBEPXOHb
PIBHOMIPHOI CTPYKTYpPH, JI€ BIJCYTHI Mi-
CTKH XOJIOAY;

b) HasgBHICTH Ta KIJIBKICTH OLIBII
XOJOAHUX a00 TEIIUX CJICMCHTIB, Ha-
MPUKJIAJ, KOJIOH Ta KYTIB;

C) Miclle po3TallyBaHHS Ta PO3Mi-
PH 30H KYTIB Ta OUIBII TEIIUX 200 X0JIO-
JTHUX TTOBEPXOHb;

d) BumipsiHa pi3HHIS MiX "HOpMa-
JHHOIO" TEMIEepaTypor0 MOBEPXHI KOHC-
TPYKIIi 1 TeMIlepaTyporo0 BUOPaHOi XO0JI0-
JTHOT 200 OLJIBII TEIUIO1 JIISTHOK.

HasBHICTP BUKpUBJIEHb HA TEPMOT-
paMi 4acTo BKazye Ha Je(eKT B Oropo-
JOKYBaJIbHIM KOHCTPYKIii OyxaiBii. Bu-
TJIS]T TEPMOTPaMU KOHCTPYKII y pa3i Ha-
ABHOCT1 J€()EKTYy MOXKE 3HA4YHO 3MIHIO-
BaTHCh.

6.4 Ilpukiaau xapakTepHHUX Bil-
MOB

a) bimpTpamis TOBITPs (y MicHax
3'€lHaHHA, By3Jax) B OrOpOKyBaJIbHIi
KOHCTPYKIli 3a3BUYail € XapaKTEPHOIO
MPUYMHOIO HASBHOCTI TeMIEpaTypHUX
30H HEMeBHOI (OopMU 3 HEPIBHUMHU Me-
’KaMH 1 3HaYHUMH 3MIHAaMU TeMIepary-
py;

b) BicyTHICTB 1301111 0OYMOBITIOE
30HHU MEBHOI 1 YITKO BU3HAYEHO1 (hopmH,
gKa He TMOoB's3aHa 3 (opMaMu KOHCTPYK-
i OyniBmi. Micue nedexty Moxke MaTu
BIJIHOCHY 3MIHY TeMIIepaTypH;
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heat sources, or cannot be attributed to
variations in emissivity or to the value of
the coefficient of heat transfer, then the
irregularity shall be stated as a defect.

NOTE 2: Irregularities in the ther-
mal insulation, the air tightness and the
building structure will produce various
surface temperature patterns. Certain
types of defects have a characteristic
shape in a thermal image. In evaluating
thermograms, the following pattern cha-
racteristics should be considered:

a) uniformity of apparent radiance
temperature relating to sections of the
surfaces of similar structures where there
are no thermal bridges;

b) the regularity and incidence of
colder or warmer sections, for instance
over studs and corners;

c) the location of the contours and
characteristic shape of the colder or
warmer sections;

d) the measured difference between
the 'normal’ surface temperature of the
construction and the temperature of the
selected colder or warmer sections.

Irregularities in the appearance of a
thermogram often indicate a defect in the
building envelope. The appearance of a
thermogram relating to a construction
with a defect may vary considerably.

6.4 Examples of pattern characte-
ristics

a) Air leakage (often at joints and
junctions) in the building envelope often
produces irregular shapes with uneven
boundaries and large temperature varia-
tions;

b) Missing insulation produces regu-
lar and well defined shapes not asso-
ciated with features of the building struc-
ture. The defect area has a relatively even
temperature variation;



C) BOJIOTICTh Y KOHCTPYKIIii, SIK TIpa-
BUJIO, CIIPUYMHSIE CTPOKATICTh Ta PO3MHU-
TICTb 300paKe€HHS. 3MIHU TeMIEpaTypu
y MeXax 300pa’KeHHS HE € CYyTTEBUMH.

[ToTpiGHO BCTAaHOBUTH THUII e(DEKTY
KoHCTpyKii. [le MoxHa 3pobutu 3a pos-
paxyHKaMH, 1HIIMMH JOCIIHKCHHIMH, 3
MIPaKTUKK a0o0 3a MOPIBHAHHAM OTpHMa-
HUX TEPMOTpaM 3 €TAJTOHHUMH TEPMOT-
pamMamu 17151 00'€KTIB 3 BimOMUMH Jiepek-
TaMH TeIJIOBO1 130JisIIlii Ta (uIbTparii
MOBITPs PI3HUX BHUJIB. Takl BU3HAYEHHS
MOBUHHI OyTH TOBHICTIO BiOOpa)KeHi B
TEIJIOBI31ITHOMY 3BITI.

Jlns TUX eJeMeHTIB OyaiBelbHOI
KOHCTPYKIIii, e OyJu BUSIBIICHI Ae(PEKTU
TEIJIOBOT 13011111 Ta PiabTpallii TOBITPS,
THII 1 pO3MIpP KOXHOTO €(EKTy MOBUHHI
OyTH MpoaHa130BaHI.

Ipumitka. Pe3ynpTaTt BUIpoOY-
BaHb MOXYTh MEPEBIPATHCH 3a JOMOMO-
rOl0 aHalli3yBaHHSI MOTEHIIHHO MOIIKO-
JDKEHUX JUISHOK KOHCTPYKIii OyAiBii i
BUKOHAHHS BI3yaJlbHOTO OOCTEKEHHSI.
[l gOMAaTKOBI JOCHIKEHHS MOXYTh
BKJIFOYATH BUMIPIOBaHHS TEIUIOBOTO IIO-
TOKY 1 BUTIPOOYBAHHS THUCKY.

7 TEILJIOBI3IMHUM 3BIT

7.1 3BiT Mpo BUNPOOyBaHHA 3 3a-
CTOCYBAaHHSAM iHQpauyepBOHOI KaMepH

VY 3BiTI HOBUHHO OyTH:

a) omKc BUIPOOYBaHb 3TiTHO 3 I[UM
CTaHJAPTOM 1 MIATBEPKEHHSM, 1110 BH-
poOyBaHHs OyJIO TIPOBEJICHO 3 3aCTOCY-
BaHHSM 1H(payepBOHOI KamepH, iM's 3a-
MOBHHKA Ta IMOBHA ajjpeca 00'e€KTa;

b) kopoTkuii omuc KOHCTPYKIIi Oy-
niemi (Ils iadopmariiss moBuHHA OyTH
CKJIaJiIeHa Ha OCHOBI1 KpeCJIeHb a00 1HIIMX
HassBHUX JJOKYMEHTIB);

C) Tum(u) Matepiany(JliB) MOBEpX-
H1(XOHb), III0 BUKOPUCTAaHI B KOHCTPYKIIi1
1 OIlIHEeH1 3HA4Y€HHS BUIIPOMIHIOBAJIBHOI
31aTHOCTI IIbOTO(1IMX) MaTepiany(iB);

JICTY B EN 13187:2011

c) Moisture present in the structure
normally produces a mottled and diffuse
pattern. Temperature variations are not
extreme within the pattern.

The type of defect shall be deter-
mined. This may be done by calculation,
by other investigations, from experience
or by comparing the actual thermograms
with reference thermograms for struc-
tures with known thermal insulation de-
fects and air leakages of various kinds.
Such determinations shall be thoroughly
substantiated in the thermographic report.

For those parts of the building
envelope in which the presence of ther-
mal insulation defects and air leakages
have been detected, the type and the ex-
tent of each defect shall be subject to a
brief analysis.

NOTE: The results of the test can
be checked by disassembling the part of
the building envelope suspected to be de-
fective, and by subjecting it to visual ex-
amination. Other supplementary investi-
gations may include heat flow measure-
ments and pressurization tests.

7/ THERMOGRAPHIC REPORT

7.1 Report on testing with an IR
camera

The report shall include:

a) a description of the test with ref-
erence to this standard and a statement,
that testing with an IR camera has been
performed, name of the client and full
address of the object;

b) brief description of the construc-
tion of the building (This information
shall be based on drawings or other
available documentation);

c) type(s) of surface material(s) used
in the structure and the estimated val-
ue(s) of emissivity of this (these) materi-
al(s);

15
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d) opienTarist OyIMHKY 3a CTOpPOHA-
MU CBITy, III0 3a3HAY€HO Ha IUIaHI, Ta
onuc MicneBocTi (OyAUHKH, POCIUH-
HICTb, JTaHAdT TOIIO);

e) crmenudikamiss 00JaTHAHHS, IO
3aCTOCOBaHE, BKJIIOYAIOYM MAapKy, MO-
7elb, CepIMHUNA HOMED;

f) nara i vac mpoBeneHHs BUITPOOY-
BaHb;

g) 3HAYCHHS 30BHINIHBOI TEMITEpa-
Typu MOBITPs. 3a3HAUUTU ILIOHANMEHIIe
MiIHIMAJIbHE 1 MakCUMalibHEe 3HAYeHHS 31
CIIOCTEPEIKEHUX:

1) mpoTsIroM 24 oA 0 MoYaTKy 00-
CTEKCHHS;

11) i1 yac 0OCTeKEHHS;

h) 3aranpHa iH(GOpMAaIlis PO YMOBHU
COHSIYHOT'O BUITPOMIHEHHS, IO CIOCTEPI-
rajioch nNpoTsAroM 12 roa A0 moyaTky o0-
CTEXKEHHS 1 1] Yac 0O0CTEIKCHHS,;

J) KUIBKICTB OIAJiB, HAMPSM i IIBHU-
JKICTh BITPY MiJ] 4ac 0OCTEKEHHS;

K) 3HaueHHs Temreparypu BHYTpi-
[THBOTO TIOBITPSI 1 PI3HUILA TeMIIepaTypu
MOBITPSL 1O 00OuJBa OOKM KOHCTPYKIIiL
i Yac OOCTEKEHHS;

|) pi3HuUI THCKY TOBITPs 3 MiABIT-
PSHOTO 1 HABITPSHOTO OOKIB 3a MOTpeOH
JUTSL KOSKHOTO TTOBEPXY;

M) 1HII BaXXJIMBI YWHHHUKH, IO
BIUTMBAIOTh HAa PE3yNbTaTH, HANPUKIIA],
IIIBUIKE 3MiHEHHS MTO-TOJHUX YMOB;

N) nepenik OyIap-SKUX BIIXWIIIB BiJl
BCTAHOBJICHUX BUMOT JI0 BUTIPOOYBaHb;

0) ecki3u 1(abo) dhortorpadii Oyaun-
Ky, 1[0 MOKa3ylTh KOOPAUHATH TEPMOT-
pam;

p) TEpMOTrpaMH 3 3a3HAYCHHSIM PiB-
HIB TEMIEPAaTypH, OTPUMAHUX 3 BHUIIPO-
OyBaHb, 110 MOKa3ylOTh AUISHKH OyIUH-
Ky, ¢ Oynu BUSIBJICHI Ne(PEKTH 3 BKa3iB-
KaMH BIATIOBITHUX KOOPAHMHAT 1 KOOPIH-
HaT 1H(payepBOHOI Kamepu MO BIJTHO-
IICHHIO JI0 1IUJIl BUMIPIOBaHb, Ta KOMEH-
TapsIMU CTOCOBHO BUIJISlY TEIUIOBUX
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d) orientation of the building with
respect to the points of the compass
shown in a plan, and description of the
surroundings  (buildings, vegetation,
landscape, etc.);

e) specification of the equipment
used, including make, model and serial
number;

f) date and hour of test;

g) outside air temperature. Give at
least the minimum and maximum values
observed,

1) during the 24 h prior to the start
of the examination and,

I1) during the examination;

h) general information about solar
radiation conditions, observed during the
12 h prior to the start of the examination
and during the examination;

J) precipitation, direction of the
wind, and velocity of the wind during the
examination;

K) inside air temperature and air
temperature  difference across the
envelope during the examination;

I) difference in air pressure over the
leeward and windward side, whenever
necessary for each storey;

m) other important factors influen-
cing the results, for example rapid varia-
tions in weather conditions;

n) statement of any deviations from
relevant test requirements;

0) sketches and/or photographs of
the building showing the positions of the
thermograms;

p) thermograms indicating tempera-
ture levels obtained from the test, show-
ing parts of the building where defects
have been detected, with indications of
their respective positions, and the posi-
tion of the IR camera with respect to the
measurement target, and with comments
on the appearance of the thermal images;



300pakeHb; SKIIO MOXKJIUBO, CJiJ MOCH-
JaTUCS Ha JIISHKU OYIIBEIBHOI KOHC-
TPYKIii 3 3aJ0BITbHUMHU XapaKTECPUCTH-
KaMH,

Q) 3a3HauYeHHS O0CTEKCHUX HIITHOK
OymiBii;

) pe3yiabTaTH aHaTi3yBaHHS, IO
CTOCYIOTBCSI THITy 1 CTYNEHS KOXKHOTO
nedexTy 0OCTEKYBaHOT KOHCTPYKIii 2.
BinnocHuii cTymiHb AePEKTy HUIAXOM
NOpiBHAHHSA Je(EKTHOI YaCTUHU KOHC-
TPYKIII 3 TOAIOHUMHU JTUITHKaMH OYIiBIIi;

S) pe3yJIbTaTH JI0JATKOBUX BHMIpPIO-
BaHb 1 JOCJIIKEHB;

t) maTa 1 mmianumc.

7.2 3BiT CIPOLIIEHOT0 BUIIPOOY-
BaHHSI 3 3aCTOCYBaHHSIM iHpayepBo-
HOI KamMepH

VY 3BITI HOBUHHO OyTH:

a) ormc BUTIPOOYBaHb 3TiTHO 3 UM
CTaHJApTOM 1 MIATBEIKCHHSM, IO BH-
mpoOyBaHHS OyJIO TIPOBEICHO 3 3aCTOCY-
BaHHSM 1H(payepBOHOI KamepH, iM's 3a-
MOBHHKA Ta ITOBHA ajjpeca 00'e€KTa;

b) KopoTKuii omuc KOHCTPYKIi Oy-
niemi (Indopmartis nmoBuHHa OyTH CKIa-
JIeHa Ha OCHOBI KpeclieHb ab0 1HIIHNX Ha-
SBHUX JIOKYMEHTIB);

c) -

d) -

e) -

f) nara i vac mpoBeeHHs BUITPOOY-
BaHb;

9) -

h) -

) -

K) 3HaueHHsS TemIepaTypud BHYTpi-
IITHBOTO TOBITPS 1 PI3HUII TeMIIepaTypu
MOBITPSL 1O 00uBa OOKM KOHCTPYKIIii
i Yac OOCTEKEHHSL;

2 3rigno 3 5.4.3 EN 45001:1989 it ana-
73 HE TOBHHEH MICTHUTH OyAb-KOi BiJOMOCTI
1010 MOTPeOH y 3axo/ax N0 TakuxX AePEeKTiB
abo mono ix mpuitHaTTa. Taki BigoMocCTi Mo-
KYTh HAJIABaTHCh OKPEMO.
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If possible with reference to parts of the
building envelope with acceptable per-
formance;

q) identification of the parts of the
building examined,;

r) results of the analysis dealing
with the type and the extent of each con-
struction defect which has been
observed?. Relative extent of the defect
by a comparison of the defective part of
the envelope to similar parts throughout
the building;

s) results of supplementary mea-
surements and investigations;

t) date and signature.

7.2 Report on simplified testing
with an IR camera

The report shall include:

a) a description of the test with ref-
erence to this standard and a statement,
that simplified testing with an IR camera
has been performed, name of the client
and full address of the object;

b) brief description of the construc-
tion of the building. (This information
shall be based on drawings or other
available documentation.);

C) -

d) -

e) -

f) date and hour of test;

g) -

h) -

) -

K) inside air temperature and air
temperature  difference  across the
envelope during the examination;

2 According to 5.4.3 of EN 45001:1989, this
analysis shall not include any statement of
whether these defects require measures to be
taken, or whether they can be accepted. Such
statements may be given in a separate letter.
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|) pi3HMIISI THCKY TOBITpS 3 MiABIT-
PSHOTO 1 HaBITPSHOTO OOKIB, y pasi He-
00X1JTHOCTI JJIs1 KOYKHOT'O ITOBEPXY;

M) 1HII BaXJIMBI YWHHHUKH, IO
BIUTMBAIOTh HAa PE3YNIbTATH, HAMPUKIIA],
IIIBUIKE 3MIHEHHS MTO-TOJIHUX YMOB;

N) mepenik Oyap-SKUX BIIXHIIB BiJl
BCTAHOBJICHUX BUMOT JI0 BUTIPOOYBaHb;

0) -

p) -

q) 3a3Ha4YCHHST 0OCTEKEHUX JUISTHOK
OyiBIi;

) TUm, CTYIIHb 1 PO3TallyBaHHS
KOKHOTO PO3risgHyToro aedexry ¥;

S) pe3yJabTaTH JIOJAATKOBUX BUMIpIO-
BaHb 1 JOCJIIKEHb;

t) mara i migmuc.

¥ 3rigHo 3 5.4.3 EN 45001:1989 neit anani3s He
MMOBUHEH MICTHTH OY/Ib-SIKO1 BITOMOCTI 1100
noTpedu y 3aX0/1ax 10 TakuX JedeKTiB ado mio-
1o X mpuitHATTA. Taki BIIOMOCTI MOXKYTh HaJla-
BaTUCh OKPEMO.

18

I) difference in air pressure over the
leeward and windward side, whenever
necessary for each storey;

m) other important factors influen-
cing the results, for example rapid varia-
tions in weather conditions;

n) statement of any deviations from
relevant test requirements’,

0) —

p) -

q) identification of the parts of the
building examined;

r) type, extent and position of each
observed defect ¥;

s) results of supplementary mea-
surements and investigations;

t) date and signature.

% According to 5.4.3 of EN 45001:1989, this
analysis shall not include any statement of
whether these defects require measures to be
taken, or whether they can be accepted. Such
statements may be given in a separate letter.



JOJATOK A
(TOB1IKOBHIA)
JOBIJIKOBI TEPMOI'PAMHA

A.1 [loBinkoBi TepMorpamu, 1o
OTpMMAaHIi NPY BUMipIOBAHHAX HA ic-
HYHOUYHX OyTHHKAX

Tepmorpamu, 3poOieHi B ymoOBax
eKCIUTyaTallil iICHyIoUuX OYIMHKIB, MOX-
Ha 3aCTOCOBYBAaTH SIK JIOBIJIKOBI T€PMOT-
pam# 3a YMOBH, L0 XapaKTEPUCTUKH PO-
3MJISTHYTHX OyJiBeNb, AKICTh POOOTH Ta
YMOBM BHUIPOOYBaHHS MiJ Yac oOcTe-
’KEHHsI € 100pe BIJOMUMHU Ta 3a/10KyMEH-
TOBaHHMHU.

A.2 JIoBiIKOBI TepMOrpamMu, 1o
OTpUMAaHI B J1abopaTopisix

JIOBIAKOBI ~ TepMOTpaMu  MOKHA
OTpUMYBaTH B YMOBax KJIIMaTHYHOI
YCTaHOBKH, JI¢ €JIEMEHT OTrOpOJKYyBallb-
HO1 KOHCTPYKIIi MOK€ OyTH BCTaHOBJIE-
HUM MDK HEOMaJTIOBAaHUM 1 OMajtOBaHUM
BijicikamMu. B 000X MpUMIIIEHHAX TOTPi-
OHO KOHTPOJIOBATH TEMIIEpPATypy Ta
THCK TIOBITps. TemrepaTypa MOBEpXHI Ta
BUIPOMIHIOBAJIbHA 3/IaTHICTh MOBEPXOHD
CTIH OTIAJTFOBAHOTO MPUMIIIICHHS TTOBUHHI
MaTy 3HAYCHHs, SK1 3a3BUYail 3ycTpiva-
IOThCS B IMPAKTHIII.

JJist oTpUMaHHS 10B1JIKOBUX TEPMO-
rpaM TOTPIOHO 3aCTOCOBYBAaTH 3HAYHY
KUIBKICTh THUIIOBHX OTOPOJIKYBaJIbHUX
KOHCTPYKIIHA OY/I1BIIL.

Jlist BimoOpa>keHHS BUTJISIAY KOHC-
TPYKILIi, [0 He Ma€e AeeKTiB, MOBUHHA
OyTu moOyaoBaHa TUIIOBA OTOPOJIKYBa-
JIbHAa KOHCTPYKIIis 0e3 1eeKTiB.

Tunosi oropo/kyBajgbHI KOHCTPYK-
11ii 3 OroBOpeHUMH Je(eKTaMu IOBHUHHI
MaTH JepeKTH TETuIoBoi 1301l Ta ]i-
JBTpAIlil MOBITPS, SIKI 3yCTPIYaOThCS HA
npaktuii. Tum 1 po3Mmip nedextiB mo-
BUHHI OYTH peTeIbHO 3aHOTOBAHI.

JICTY B EN 13187:2011
ANNEX A
(informative)
REFERENCE THERMOGRAMS

A.1 Reference thermograms ob-
tained from field measurements on ac-
tual buildings

Thermograms produced by field
measurements on actual buildings can be
used as reference thermograms, provided
that the characteristics of the buildings
under examination, the workmanship,
and the test conditions at the time of ex-
amination are well known and docu-
mented.

A.2 Reference thermograms pro-
duced in a laboratory

Reference thermograms can be pro-
duced in an air-conditioned installation
where a building envelope component
can be constructed between a cold space
and a warm space. The air temperature
and the air pressure should be controlled
in both these spaces. The surface temper-
ature and the emissivity of the walls of
the warm space should have values
which are normally encountered in prac-
tice.

A number of typical building enve-
lopes should be used for the production
of reference thermograms.

A typical envelope 'with no defects'
should be constructed to represent a de-
sign and construction free from defects.

Typical envelopes 'with deliberate
defects' should be provided with thermal
insulation and air leakage defects which
are encountered in practice. The type and
the extent of the defects should be care-
fully recorded.
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TunoBa oropomxyBajibHa KOHCTPY-
KIIisl TOBUHHA BKJIIOYATH XapaKTEepHY Ji-
JSTHKY OTOPOJDKYBAJIbHOT KOHCTPYKIIIi,
10 0OCTEKYETHCS, BKIIIOUAIOYH MPUIIETIIL
IO HET TUITHKH.

JIis OTpUMaHHS THIIOBUX TEPMOT-
paM KUIBKICTh KOMOIHAITIM PI3HUII TEeM-
nepaTypu Ta TUCKY MO oOuaBa OOKU TH-
MOBOi  OTOPOJIKYBaJIbHOI ~ KOHCTPYKIIi1
Tpeba BHOMpaTH TaK, MO0 BOHHU BIAIOBI-
JaJld 3HAYEHHSIM, SIKI 3YCTpPIYAIOThCS Ha
npakTyil. Pi3HULSA TeMriepaTypu MOXe
cranoButu 10 K 1 25 K. Temneparypa B
OITAJIIOBAHOMY TPUMIIIIEHH] Ma€ CTAaHOBH-
™ 6mu3bpko 20 °C. Pi3HULA THCKY MOXeE
cknagata minyc 10 Ila, 0 ITa ta 10 Ila.

A.3 BinoOpaskeHHs1 10BiIKOBHX
TepMorpam

JIOB1IKOB1 TEpMOTpaMu MOKHA (PiK-
CyBaTH Ta BijoOpakaT IBOMa MUISIXaMHU:

a) sK HOpMaJIbHE TEIUIOBE 300pa-
KEHHS;

b) sk omHe abo AeKiIbKa i30TepMid-
HUX 300pa)ke€Hb, IO YITKO MOKa3yIOTh
TEeMIIepaTypHUI PO3MOILN, IKUI € Xapa-
KTEpHUM JUTs1 1ePEKTIB MPU 0OCTEIKEHHI.

[Ipuknaau MOBIIKOBUX TEpPMOTrpam
CTaHAApPTHOI OrOPOJKYBAJIBHOI KOHC-
TpyKiii 06e3 aedekriB (pucynok A.l) mo-
Ka3aHo B JOJaTKy B.

[Tpukaanu AOBIIKOBHX TepMOTpam
CTaHJAapTHOI OrOpPOIKYBaJIbHOI KOHCTPY-
Kuii (pucynok A.l) 3 3a3HaucHuMU aede-
KTaMU TMOKa3aHo B nogatky C.

Po3noaisi TUMIOBOT KOHCTPYKINI Ha
0JIOKM TMOKa3aHO Ha PUCYHKY A.2 1 po3-
MIIIICHHS HABMHUCHHX JIe(EKTIB TIOKa3aHO
Ha pucyHky A.3. (Tunu nedextiB aera-
JBHO HE OIMCAHI. )
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The typical envelope should com-
prise a representative part of the
envelope under consideration, including
adjacent parts.

To obtain typical thermograms, a
number of combinations of temperature
and pressure differences across the typi-
cal envelope should be selected so as to
correspond to the values which are en-
countered in practice. The temperature
differences may include 10 °C and 25 °C.
The temperature in the warm space
should be about 20 °C. The pressure dif-
ferences may include -10 Pa, 0 Pa and
+10 Pa.

A.3 Presentation of reference
thermograms

Reference thermograms should be
recorded and presented in two forms, i.e.

a) asa normal thermal image; and

b) as one or several isotherm im-
ages which clearly exhibit the tempera-
ture distribution that is characteristic of
the defect under examination.

Examples of reference thermograms
of a typical envelope with no defects (see
figure A.1) are shown in annex B.

Examples of reference thermograms
of a typical envelope (see figure A.l)
with deliberate defects are shown in an-
nex C.

The division of the typical envelope
into frames is shown in figure A.2 and
the positions of the deliberate defects are
shown in figure A.3. (The types of de-
fects are not described in detail.)
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PucyHok A.1 —YacTrHa THNoso! GropoAXyBankHOl KCHCTRYKLIS, [NA AKOT NpUKNaaM siAnNosigHUX
AOBIOKOBAX TEPMOrpamM Haeeaeri B gogatkax B iC

Figure A.1 — Section of a typical envelope of the type used in the examples
of reference thermograns shown in annexes B and C
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NTOJATOK B
(TOB1IKOBHIA)

INPUKJTIAAA OTPUMAHUX TEP-
MOTI'PAM CTIH KAPKACHOI'O
THUILY BE3 IE®EKTIB

Minepansna BaTa 3aBTOBIIKH 120
MM. Pi3Hunsg temmneparypu (BHYTpILIHS-
3oBHimHs) %~ %= 26 K. Pi3uuus THCKY
(BHYTpimIHii-30BHiIIHIM) Pi ™ Pe=-50 I]a.

Crpiiku (pucyHok B.1) BkazyroTh
130T€pMH, IO BIANOBIAAIOTH TEMIIEpPATY-
pl, sKa TOKa3aHa Ha IIKaJIl BiJHOCHOI
TEMIEpPaTypu Ha KOXHOMY TPHUKIIATI.
[lin KOXHHM 130T€pMIYHUM 300paKeH-
HSM PI3HUIIO 3HAYEHb TEMIEpaTypu A6
MIX 130TepMaMu BKa3zaHo B KenbBiHax.

JICTY B EN 13187:2011
ANNEX B
(informative)

EXAMPLES OF THERMOGRAMS
RECORDED ON A STUD WALL
'WITH NO DEFECTS'

Mineral wool, 120 mm thick. Tem-
perature  difference  (inside-outside),
9i-6, = 26 °C. Pressure difference (in-
side-outside), Pi~Pe = - 50 Pa.

The arrows indicate the isotherms
corresponding to the temperatures which
are shown on the relative temperature
scale in each image. Under each isotherm
image, the difference in temperature (4€)
between the isotherms is stated in de-
grees Celsius.
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JOIJATOK C
(TOB1IKOBHIA)

INPUKJIAAUX OTPUMAHUX TEP-
MOI'PAM CTIH KAPKACHOI'O
THUILY, 1O MAIOTb AEDEKTHU

MinepanpHa BaTa 3aBTOBIIKH 120
MM. Pi3Hung temmneparypu (BHYTpILIHS-
30BHimHA) %~ % = 26 K. PisHuus THCKIB
(BHyTpimHik-30BHimHIN) P~ Pe= -50 ITa.

Crpinku (pucynok C.1) Bka3yloTh
130Te€pMHU, 110 BIATNOBIAAIOTH TEMIIEpaTYy-
paM, sIKi TIOKa3aHl Ha IIKajl BIJHOCHUX
TeMIlepaTyp Ha KO>XHOMY mpukiami. [Tig
KOXXHUM  130TE€pMIYHUM  300paKE€HHSIM
PI3HMIIO TeMmmepatypu A0 Mix 130Tep-
MaMmu BkazaHo B KenbBiHax

JACTY b EN 13187:2011

ANNEX C
(informative)

EXAMPLES OF THERMOGRAMS
RECORDED ON A STUD WALL
CONTAINING DELIBERATE DE-
FECTS

Mineral wool, 120 mm thick. Tem-
perature  difference  (inside-outside),
0 =8 = 26 °C. Pressure difference (in-
side-outside), P ~Pe = -50 Pa.

The arrows indicate the isotherms
corresponding to the temperatures which
are shown on the relative temperature
scale in each image. Under each isotherm
image, the difference in temperature (46
between the isotherms is stated in de-
grees Celsius.
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NTOIJATOK D
(TOB1IKOBHIA)

INPUKJIAL BCTAHOBJIEHHS BU-
MOI" 10O BUIITPOBYBAHDb

Bumoru no BumpoOyBaHb y IIbOMY
J0JIaTKy CTOCYIOTHCS CTEeIU(pIIHUX KITi-
MaTHYHUX YMOB 1 Oy[iBeJIbHOI TEXHOJIO-
rii Cxanaunasii. CrenugiyHi HalioHa-
JbHI YMOBH MOXYTh MOTHBYBaTH BCTa-
HOBJICHHS 1HITUX BUMOT JI0 BUIPOOYBaHb
B IHIIIUX pErioHax.

Hust ymoB CkaHAWHABIi HACTYIIHI
BUMOTU JI0 BUINPOOYBaHb JOCUTH A00pe
3a0e3MeyyloTh PEeXUM, OJU3bKUHA 10
YCTAJIGHOTO JUISl JIETKUX OyaiBeIbHUX
KOHCTPYKITIH Y komu reruoBisiiiae 06-
CTE)KEHHS 3[1HCHIOIOTH 3CEPEIUHH.

a) IllonaiimMentiie 24 roja mepen Io-
YaTKOM KOHTPOJIIO 3OBHIIIHS TeMIiepa-
Typa MOBITPS HE MOBHHHA 3MIHIOBAaTUCh
Ha 3HaueHHs, Oinbme HiK +£10 K Big Te-
MIIEpaTypy Ha TIOYATKy KOHTPOJIIO.

JUIsi BaXXKUX KOHCTPYKLINA 3 BHCO-
KOI0 TEIUIOEMHICTIO 0COOJIMBa yBara Io-
BUHHA TPUJIITISITUCH MOXJIMBOCTI aKyMy-
JIIOBaHHS TETUIOBOIT €HEePTii.

b) [llonaiimenie npotsaroMm 24 roj
mepes moYaTKoM OOCTEKEHHS 1 IMiJ 4ac
00CTeXKEHHS PI3HULI TeMIIEPaTypH MOBi-
TPsl 3 30BHINIHBOTO 1 BHYTPIITHBEOTO 00-
KiB KOHCTPYKILIli HE TOBUHHA OyTH MEH-
moro 3a yuciaose 3HaueHHs 3/U, e U €
TEOpETHUYHE 3HAYEHHS KOe(illl€HTa Terl-
JIoTIepeIaBaHHs, BT/(MZ‘K), aje HE MEH-
me HiK 5 K.

Y Yac pocaraeHHs MpUOIM3HO YCTAIEHOTO CTa-
HY 3MIHIOETBCS B 3QJIKHOCTI BiJ] XapaKTepUC-
TUK 30BHIIIHBOT KOHCTPYKLIT OymiBii. J{i1st Bax-
KOI IEMISTHOT CTPYKTYPH LN 4ac MOKE CTaHO-
BUTH JCKiNbKa aHIB. KpiM TOr0O, MOXKE OYTH BU-
T1HO MPOBEACHHS 3MOMKH TIiJ] Yac HecTaIlloHa-
PHUX YMOB.

JICTY B EN 13187:2011
ANNEX D
(informative)

EXAMPLE OF ASET OF TEST RE-
QUIREMENTS

The test requirements in this annex
are adapted to meet the specific climatic
conditions and building technology of
Scandinavia. Special national conditions
may justify other sets of test require-
ments in other regions.

For Scandinavian conditions, the
following test requirements are likely to
ensure approximate steady state condi-
tions for a lightweight building struc-
ture”, when the thermographic examina-
tion is to be carried out from the inside.

a) For at least 24 h before the start
of the examination, the external air tem-
perature shall not vary by more than + 10
°C from the temperature at the start of
the examination.

For heavy structures with a large
thermal mass, special consideration has
to be given to the effects of heat storage.

c)For at least 24 h before the start of the
examination, and during the examination,
the air temperature difference across the
building envelope shall not be less than
the numerical value of 3/U, where U is
the theoretical value of the thermal
transmittance of the building element in
W/(m?*K), but never less than 5 °C.

* The time to reach nearly steady state condi-
tions varies with the characteristics of the exter-
nal envelope of the building. For a heavy maso-
nry structure, this time may be several days. Al-
ternatively, it may be advantageous to perform
the survey under non-steady conditions.
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C) lllonaiimenie mpotsrom 12 roj
nepes; MovYaTKOM OOCTEKEHHs 1 IMiJ 4Jac
00CTEe)XXCHHSI TTOBEPXHI KOHCTPYKII, 110
3HAXOAATKCS ITiJT KOHTPOJIEM, HE TIOBHHHI
OyTH MiJJaHi BIUTUBY MPSIMOTO COHSYHO-
IO BUITPOMIHEHHSI.

d) Ilix gac oOcCTeXeHHS TemIepa-
Typa 30BHIIIHBOTO TMOBITPSI HE MOBUHHA
3MIHIOBATHCH OLbIe HIXK Ha +5 K 1 Tem-
nepaTypa BHYTPIIIHBOTO TOBITPs HE Oi-
neie HiXK Ha £2 K Big X BIAIIOBIIHOTO
3HAUEHHA Ha MO4YaTKy oOcrexeHHs. Pe-
3yJbTaTH 3MIHEHHS TEMIIEpaTypH Mij Jyac
00CTeKEHHsI MO>KHa 3BIPATH TMOPIBHSIH-
HSIM KIHIIEBOTO 300pa)KeHHS 3 MOYaTKO-
BUM.

SIxkmo 3miHa MeHma 3a 1 K a6o 2 K,
TOJ1 BUMOTH JI0 BUIIPOOYBaHb BBAXKA-
OTBCS 3aJOBUILHUMU.

SAkio ceHcopHa cucteMa iHdpaye-
PBOHOTO BHUIIPOMIHEHHS Ma€ JTUCKPET-
Hicth 0,3 K, 1i rpynu BUMOr 10 BHUIIPO-
OyBaHb MOIJIM O MPUITYCKATH HACTYIIHE.
JIisi BHYTpIIIHBOT TOBEPXHI 3 OMOPOM

= 0,10 M*K/BT MOXe BHSBISTUCH
3miHa B 3Ha4YeHH1 U Ha 50 %, a 3 omopom
BHYTpIIIHBOI TOBepxHi R = 0,20M° K/Bt
MO’K€e BUSIBIIITUCH 3MiHA B 3Ha4YeHH1 U Ha
25 %.

Akimo 00CTeXEHHS MPOBOAUTHCA
HE3BAKAIOYM HAa BIAXWJIEHHS Bl [IUX BU-
MOT /10 BUNPOOYBaHb, 1€ MOBUHHO OyTH
BpPaxoOBaHO MpHU OOCTEKEHHI Ta OLIHIO-
BaHHI pe3yJIbTATIB 1 3a3HAYEHO Y TEIIO-
BI31{HOMY 3BITI.
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c) For at least 12 h before the start
of the examination, and during the ex-
amination, the surfaces of the envelope
under examination should not be exposed
to direct solar radiation.

d) During the examination, the ex-
ternal air temperature shall not vary more
than 5 °C and the internal air tempera-
ture not more than +2 °C from their re-
spective values at the start of the exami-
nation. The effects of variations in tem-
perature during the examination may be
checked by overlapping the final scan
with the initial scan.

If there is less than 1 or 2 °C
change, then the test requirements should
be considered fulfilled.

If the infrared radiation sensing sys-
tem has a minimum resolution of 0,3 °C,
this set of test requirements would imply
the following. At an internal surface re-
sistance Ry = 0,10 m*°C/W, a change in
the U-value of 50 % can be detected and
with an internal surface resistance
R4=0,20 m*°C/W, a change in the U-
value of 25 % can be detected.

If the examination is carried out de-
spite of deviations from these test re-
quirements, this should be borne in mind
at the examination and evaluation of the
results and should be pointed out in the
thermographic report.
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JTOJATOK HA

(moBiaKoBMiIl)

MEPEJIK MIDKHAPOJJHUX I EBPOITEHCBKUX HOPMATHUBHHUX JIO-
KYMEHTIB, HA AKI € IIOCUJIAHHA Y TEKCTI IbOT'O CTAHIAPTY,
BIIPOBAJI)KEHUX B YKPAIHI SIK HAIIIOHAJIbHI CTAHJIAPTH

MixHapoaHi Ta €BPONEHCHKI JOKYMEHTH, Ha SIKI € TOCUJIaHHS Y TEKCTI CTaHAap-
Ty, a came EN 1SO 7345:1995, EN 1SO 9288:1996 BripoBakeHi B YKpaiHi K HaIlio-
HaJIbHI CTAaHAAPTH

Howmep 1 Ha3Ba Mi>kHapoaHOTO €Bporneii-| Homep 1 Ha3Ba BIAMOBIAHOTO HaIllOHA-
CBKOT'O CTaHJIAPTY JLHOTO CTaHAApTy

EN ISO 7345 Thermal Insulation - JACTY ISO 7345:2005 Temnrmoi3omsiris.

Physical quantities and definitions (1ISO |®i3uuHi BeTUYHUHN Ta BU3HAYCHHS I10-

7345:1987) Hath (1SO 7345:1987, IDT)

EN 1SO 9288:1996 Thermal insulation - | ICTVY 1SO 9288:2005 Temmnoizomsiris.

Heat transfer by radiation - Physical Pamianiiiauii TermoooMin. di3uuHi Be-

quantities and definitions (1SO JUYMHY Ta BU3HAYeHHS oHATH (1SO

9288:1989) 9288:1989, IDT)
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JTOJATOK HB

(1OB1AKOBHIA)

INPUKJIAL O®OPMJIEHHA 3BITY 3A PE3YJIBTATAMM BUITPOBY-
BAHb

HB.1 Ilpuxaan 3BiTy 3a pe3yJbTaTaMu NPOBeIeHUX BUNIPOOYBAHb i3 32CTO-
CYBaHHSIM iH()pa4YepBOHOI KaMepH Ha AiJISIHbLI CTiHN OyAUHKY 0e3 1e(eKTiB

[Ipu3HaueHHA: )KUTIOBUI OyIUHOK

KinbkicTh moBepxiB: 5

Po3mipu Oyaunky (B metpax): BxJIxII — 15,2x60,2x12,5

[TepexpuTTs — 3a11300€TOHHI IUIUTH 3aBTOBIIKH 220 MM

Cucrema omnajeHHs — IIEHTpali30BaHa

Crinu (1o1mapoBo): BeJIMKl O€TOHHI 010Kk 3aBTOBIIKH 400 MM, TOKPUTI IIIApOM
[TV 3aBToBuIKK 30 MM
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Ingpopmayin 3a ompumanorw mepmocpamoro:

KoeditieHT BUTTPOMIHIOBaHHS
Temmepatypa ¢oHy

Cepenns Temneparypa
Jliama3oH KanmOpyBaHHS
Mopenb kamepu

CepiitHuii HOMep Kamepu
JlianmazoH 300pakeHHS

JACTY b EN 13187:2011

0,95
-1,6 °C
-8,4 °C
Bi1 -20,0 °C o 350,0 °C
TiSOFT
Ti50FT-0612014

Bix -10,0 °C mo 0 °C

JlaTta Ta yac 3MOMKH 300pakxeHHS

Omnuc 06'ekTrBa 20mm/F0.8
CepiitHuit HoMep 00'eKTHBA 40948-4261
dipma-BUPOOHHUK Fluke, USA
Bepcis mporpamMHoro 3a0be3neueHHs 3.0.6.12
Bepcis DSP 4.5.0.0
Ta6auus HbB.1 — Onuc mapkepiB TepMorpamMu
[lo3naka Ha | Temnepartypa, | Koeditient Bu- | Temneparypa
Mapxep . o i o
TepMorpami C IIPOMIHIOBAHHS ¢dony, °C
Temnepartypa cTiHH -8,0 0,95 -1,6
XapakTtepHa 30Ha | Nel -6,0 0,95 -1,6
XapakTepHa 30Ha 2 No2 -6,0 0,95 -1,6

HB.2 IIpukaan 3BiTy 32 pe3yibTaTaMU NMPOBEACHUX BUNIPOOYBAHb i3 3aCTO-
CYBAHHSIM iH()paYEepPBOHOI KaMepH Ha AUIAHBILI CTiHN OyIMHKY 3 HedeKTaMu
[Tpu3HayeHHS: )KUTIOBUM OYUHOK

KinbkicTs moBepxiB: 5

Posmipu 6ynunky (B metpax): BxJIxII — 15,2x60,2x12,5
[TepexpuTTst — 3a711300€TOHHI IUIUTH 3aBTOBIIKK 220 MM

CucremMa onajeHHs — IIEeHTpajIi30BaHa
Crinu (momapoBo): BeJIUK1 0€TOHH1 010KH 3aBTOBIIKH 400 MM
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Ingpopmayin 3a ompumanorw mepmocpamoro.

KoedirmienT BunmpoMinroBaHHs
Temneparypa donHy

Cepenns Temmieparypa
Jiana3zoH kaniOpyBaHHS
Mopenb kamepu

Cepiiinuii HOMEp KaMepu
Jliama3oH 300pakeHHs

0,95
-1,6 °C
-6,3 °C
Bix -20,0 °C mo 350,0 °C
Ti50FT
Ti50FT-0612014

Bi1 -10,0 °C no 0 °C

JlaTta Ta yac 3OMKH 300pakKeHHs

Omnuc 00'ekTrBa 20mm/F0.8

Cepiitnuit Homep 00'ekTHBa 40948-4261

dipma-BHUpOOHUK Fluke, USA

Bepcis mporpamMHoro 3a6e3nedeHHs 3.0.6.12

Bepcis DSP 4.5.0.0
Tadoanusa HB.2 — OnucanHs mapkepa TepMOTpaMu

M [To3naka Ha | Temmnepatypa, | Koedimient Bu- | Temmepartypa
apkep ) o : R
TepMOrpami C ITPOMIHIOBaHHS dbony, °C

TeMmmeparypa CTiHU -1,4 0,95 -1,6
XapakTepHa 30Ha 1 Nel -2,3 0,95 -1,6
XapakTepHa 30Ha 2 No2 -2,0 0,95 -1,6
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Kox YKH/I: 91.120.10

Kuarwo4doBi ciioBa: TenioBa epeKTUBHICTh OyAMHKIB, TEIJIOBI BIIIMOBH, 1H(pauepBo-
HUW METOJ, TETUIOBI3iiiHEe 0OCTEXKEHHSI, CECHCOpHA CMCTeMa 1H(PPadYepBOHOTO BHIIPO-
MIHCHHSI.
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