AOKIMH/TEST: W.560.2011 ZEAIAA/PAGE 1/8

APIZTOTEAEIO NANEMIZTHMIO ©EZZAAONIKHE / ARISTOTLE UNIVERSITY OF THESSALONIKI

MIZTOMNOIHTIKO AOKIMHZX / TEST REPORT

TuvTeAEOTAS Oeppikng Aywylgotnrag peTpnuévog olpgwva pe 1o DIN EN SO
8990:1996-09 o= sykardotaon Odokipwy Hot Box / Thermal Transmittance
Coefficient measured according to DIN EN ISO 8990:1996-09 in a guarded Hot Box
test facility.

APIOMOZ ACOKIMHZ / TEST NUMBER

W.560.2011

HMEPOMHNIA / DATE

05.12.2011

>

Quality Assurance [SO 9001
QMSCERT
Cert. No. 130308/1310

&SYD

horipeg Ap. Thor. 704
Test Cert No 704

Kowamoinpévog Qopeag Ap. 2326
Notified Body Nr. 2326

EPTAZTHPIO APXITEKTONIKHE TEXNOAOIIAZ / LABORATORY OF ARCHITECTURAL TECHNOLOGY
54124 Thessaloniki, University Campus, Tel: +30 2310 995501, Fax: +30 2310 995504, technology@arch.auth.gr, www.window.gr

TOMEAZ APXITEKTONIKOY IXEAIATMOY KAl APXITEKTONIKHE TEXNOAOIAY / DEPARTMENT OF ARCHITECTURAL DESIGN & ARCHITECTURAL
TECHNOLOGY - TMHMA APXITEKTONQN MHXANIKQON / SCHOOL OF ARCHITECTURE - MOAYTEXNIKH ZXOAH / FACULTY OF TECHNOLOGY



AOKIMH/TEST: W.560.2011 ZEAIAA/PAGE 2/8

1. TENIKOI OPOI / GENERAL CONDITIONS

To TOTOTTOINTIKG autd €ival TO OTTOTEAECHa Tng Sokipfg TNG BEPMIKAG aywyipdTnTag evog OOpIKOU
oToixeiou. Meplypdpel avaAuTikd Ta armroteAéopara NG SOKIPAG TToU £yIve OTO GUYKEKPIPEVO DOKidIO
BOMIKOU OTOIXEIOU Kal TTPOCDIOPIZE TNV BEPHIKI TOU QYWYINOTNTA HE EVO HOVOTIHO PEYEDOG.

H dokipi TS BepuIKAS aywyiudtnTag éyive oto Epyaotripio ApxiTekTovikrg Texvohoyiag Tou Tunparog
APXITEKTOVWV oUHQWVa WE Tig Biadikaaieg g Y.A. KA/679/22.8.96, ®.E.K. 826, 1eixog B', dpbpo 1,
TTAPAYPAPOS 2 Kal PETA OTTO OXETIKEG £YKPITEIG TWV apuodiwv opyavwy Tou ApigToteAeiou MNavemoTtnuiou
Ocooalovikng.

To amotéAeopa NG OoKIuAS OQopd aTTOKAEIOTIKG TO BoKiuio TTou  xpnoipotroinenke. H  dokiur
TTPAYHATOTIOINBNKE O EPYACTNPIOKES TUVBIKEG, WOTE va TTPOKUYE! N TTPAYUATIKA BEPUIKY aywyIuoTnTa
Tou dokigiou. Ma va armodidel éva BOKipIo TIG IBIES TIUESG PE AUTEG TTou BidovTal OTO GUAAO ATTOTEAECHGTWY,
Ba TTPETTE! va gival 6polo T6CO0 aTrd dTTown KATAoKeUng 600 Kal atmd dmown QAPUOoyNg HE TO BOKIHIO TTOU
xpnoigotroiienke.  KdBe diagopotoinon, £0Tw Kol WIKPA, WTTOpEl va odnynoer ot  BIaQOPETIKA
aTToTEAECATA.

To EpyaoThpio Siatnpei 1o SIKAIWHA VA XPNOIPOTTOIE Ta ATTOTEALOUATA TWVY DOKIPWY O ETTIOTNHOVIKEG
BNUOCIEUCEIC, ETTIOTNUOVIKEG QVOKOIVWIOEIG, EPEUVNTIKEG epyacieg, kaBwg kal KABe €idoug avaAoyeg
gpyaoieg KaBapd EMOTNUOVIKOU 1] EPEUVNTIKOU XAPAKTAPG, XWPIG VO avapEPE! TO Gvoud Tou AvaBETn N
TOV TUTTO TOU TTPOIOVTOG.

This test report is the result of a laboratory test of the thermal transmittance properties of a building
element. The results obtained from measurements on the specific building element are presented in detail
and a single figure rating is given for its thermal transmittance properties.

The thermal transmittance test was performed by the Architectural Technology Laboratory of the School
of Architecture, in accordance with the procedures of the Y.A. KA/679/22.8.96, F.E.K. 826, part B’, article
1, paragraph 2 and after the appropriate approvals by the administrative authorities of the Aristotle
University of Thessaloniki.

The test result reflects exclusively on the properties of the measured test specimen. The tests have taken
place under laboratory conditions, so as to obtain the actual thermal transmittance properties of the test
specimen. Under different usage or under conditions involving parameters not taken into account by the
laboratory testing, the thermal transmittance properties of the material or product might be different. Every
differentiation, even a small one might influence the resulting thermal transmittance properties of the
material or product.

The Laboratory maintains the right to use the test results in scientific publications, scientific papers,
research reports, and any other kind of studies of purely research or scientific nature, without revealing
the name of the Client or the type of the product.

2. AIAAIKAZIEZ / PROCEDURES
2.1 E@appoloueva Mpotutra / Applied Standards

DIN EN ISO 8990:1996-09 Thermal insulation - Determination of steady-state thermal transmission
properties - Calibrated and guarded hot box

DIN EN ISO 12567 Thermal performance of windows and doors - Determination of thermal
transmittance by hot box method

Part 1:2001-02 Complete windows and doors

Part 2:2006-03 Roof windows and other projecting windows

DIN EN 12412 Thermal performance of windows doors and shutters - Determination of thermal
transmittance by hot box method

Part 2:2003-11 Frames

Part 4:2003-11 Roller shutter boxes
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2.2

EA 2/17: 2009
EA Guidance on the horizontal requirements conformity assessment bodies for notification
purposes

DIN EN 1279-5:2010 Glas im Bauwesen - Mehrscheiben-Isolierglas - Teil 5:
Konformitatsbewertung; Deutsche Fassung EN 1279-5:2005+A2:2010

DIN EN 13162: 2009 Warmedammstoffe fur Gebaude - WerkmaRig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

DIN EN 13163:2009 Warmedammstoffe fur Gebaude - WerkmaRig hergestellte Produkte aus
expandiertem Polystyrol (EPS) - Spezifikation; Deutsche Fassung EN 13163:2008

DIN EN 13164:2009 Warmedammstoffe fur Gebaude - Werkmafig hergestelite Produkte aus
extrudiertem Polystyrolschaum (XPS) - Spezifikation; Deutsche Fassung EN 13164:2008

DIN EN 13165:2009 Warmedammstoffe fur Gebaude - Werkmafig hergestellte Produkte aus
Polyurethan-Hartschaum (PUR) - Spezifikation; Deutsche Fassung EN 13165:2008

DIN EN 13241-1:2004 Tore - Produktnorm - Teil 1: Produkte ohne Feuer- und
Rauchschutzeigenschaften; Deutsche Fassung EN 13241-1:2003

DIN EN 14351-1:2010 Fenster und Tiiren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuRentiren ohne Eigenschaften bezuglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

Alodikaoia Aokiurig/ Test Procedure

To Bokiuio epapudoTnke ot €18IKO TrAdiolo (pdoka) Tou Hot Box améd tov AvaBém. H dokiun
uhoTTOIBNKE GUPPUVA PE TG Bladikaoieg TTou kaBopifovrar ota TpéTuTra DIN EN 1SO 8990:1996
Norm, Warmeschutz - Bestimmung der Warmedurchgangseigenschaften im stationaren Zustand -
Verfahren mit dem kalibrierten und dem geregelten Heizkasten (ISO 8990:1994);

Deutsche Fassung EN [SO 8990:1996 ka1 DIN EN ISO 12567-1:2001 Bestimmung des
Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Komplette Fenster und Tueren
T TOV TTPoodIoPITUO Tou ZuvieAeoTr Oeppikig Aywyipétntag U Xpnoipotroiienke n oxtéon:

QSp
A8,

n
AB,: n Blo@opd Twv BEPUOKPATIWY TEPIBAAAOVTOG Twv BUo TTAEUpWV (YUXPNG — BEPHAS) TOU UTTO
péTpnon dokipiou ot K
Qsp. N MEON TTUKVOTNTA BEPUIKAG PONG TTOU SIaTTEPVA TO BOKIMIO O wim?
TTOU TTRPOKUTITEN OTTO TIG OXEOEIC!

og W/(m*K) otmou:

m

_ cDin o chur i (Dedge
Qsp Asp
Asu.r ) Aes sur 3
D= R oTToU:

sur

@y N Bepuikn por Tou diamepvd Tn pdoka ae W

Dgage: N BEPHIKA pOT| TTOU BIATTEQVA TNV TIEPIPETPIKN {ovn TOU Bokipiou og W

(O n mpoodidouevn Tpog 1o Hot Box Bepuiki pory o W

Ap ! N EMIQGvEIQ TOU BoKIpiou ae m”

Agpi N €MPAvVEIR TOu TTACICIOU — HACKAG O€ m?

DBy N DIAPOPE TWV PECWY BEPUOKPATIWV TwV BUO ETIPAVEILY TNG HATKAG (Bepunc—wuxprg) oc
K

Raur: n BepuIkr avTioTaon TG HAOKAG OE mZ-K/W

The test specimen was mounted in a special frame (mask) of the hot box by the Client. The test
took place under laboratory conditions, according to DIN EN ISO 8990:1996 Thermal insulation —
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Determination of steady-state thermal transmission properties — Calibrated and quarded hot box
(ISO 8990:1994); German version EN 1SO 8990:1996 and DIN EN ISO 12567-1:2001 Thermal
performance of windows and doors - Determination of thermal transmittance by hot box method —
Part 1: Complete windows and doors

In order to calculate the Thermal Transmittance Coefficient U, the following equation was used:

in W/(m*K) where:

q
Un= 2

n

AB,: the difference of the two ambient temperature of the two test sides in K
Osp . the mean heat flow density which penetrates the specimen in Wim?
obtained using the equations:
i (Din _q)sur '"cbedge
Ag

5, = A, A8
sur Rsur

®.,: the heat flow which penetrates the special frame (mask) in W

)

qSP

s,5Ur

where

®o.qe: the heat flow which penetrates the perimeter area of the specimen in W
in. the input heat flow of the hot box in W
As . the surface of the specimen in m*
A, . the surface of the special frame (mask) in m®
A8, the difference of the mean temperatures of the surfaces of the special frame (mask) in K
Rer:  the thermal resistance of the special frame (mask) in m2-K/W
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2.3 XpnoiyotroloUuevog e§omAiopdg / Equipment used

Iuokeun / Apparatus Tomoc / Type | KaraoksvaoTiig / Manufacturer | Kwdikog / Code
Bepudc Baiapog/Hot Box TDW-4240 TAURUS Instruments W01
Movada eheyxou / CPU PCB80C552 Philips W 02
Evahhdkrec/Heat exchangers | Major 300 GEA W03
Wokrng / Chiller Presto LH47 Julabo W 04
Wikrng / Chiller FC 1600T Julabo W 05

H eykatdotaon Sokiuwy Oepuot Oaiduou TDW-4240 kaAUTITEl TIG ATTQAITAOEIG TOU TTPOTUTIOU DIN EN
ISO 8990:1996* / The guarded Hot Box test facility TDW-4240 meets the requirements of the DIN EN I1SO
8990:1996™ standard.

* DIN EN ISO 8990:1996 Thermal insulation — Determination of steady-state thermal fransmission properties —
Calibrated and guarded hot box

Naotdoeic Ogppol Oahduou / Hot box dimensions: 3600x3800x4600mm

Kpua heupd/ Eidiko mhaigio dokipiou (udoka)/ Oepun Theupal
Cold side Special test specimen frame (mask) Warm side
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AOKIMIO / TEST SPECIMEN
3.1 TMepiypaer) / Description

Mpoidv/Product:

Karaokeuaortig/Manufacturer:

AvaBémng/Client:

Aic0Buvon/Address:

Eykardoraon/ Installation:

Ovouacia wpoiovrog/Product name:

Huepounvia rapaywyrig/Production date:
Alaotdogig dokiyiou/ Sample dimensions:

3.2 Karaokeur) / Construction

ZEAIAA/PAGE 6/8

MéaveA TrohuoupsBavng / polyurethane panel

MeTaMeptropiki — ©. Makpng A.E. / Metallemporiki — Th. Makris
SA.

Metahepmropikr — ©. Makpng A.E. / Metallemporiki — Th. Makris
SA.

6° xiA. Adpioac — Sukoupiou, T.©. 1636, T.K. 41002 A / 6" km
Larisa — Sikourio, P.O. 1636, 41002 Larisa

MeTahAepmropikr] — ©. Maxpng A.E. / Metallemporiki — Th. Makris
S.A.

AUTOQEPOPEVO LETAAAIKS TTavEA TTOAUOUpEBGVNG TTAGiVO 50 mm /
self-supporting metal faced panel polyurethane side 50 mm
2211172011

1480 x 1230 mm

To maveA TroAuoupeBdvng amoteAsital amd QUAAA Trpo,Papuévou emyeudapyupwpévou  XGAuBa Trou
cuvdfovTal HE a@pd TToAuoupsBavng, TTukvoTnTag 40+2 kg/m™.

Mayog e€wTepikig TAeUpag xaAuBdogpuAAou : 0,50mm

MNdxog eowTepIKG TTAsupdcs XaAuBdoguAdou : 0,45mm

Tuvolikd TTaxog Tou TraveA TToAuoupeBavng, 50mm.

The polyurethane (PUR) sandwich panel is made of two layers of prepainted galvanized steel sheet. Between
them there is polyurethane foam with density 40+2 kg/ma.
Thickness of the outside steel sheet: 0,50mm

Thickness of the inside steel sheet: 0,45mm

Total thickness of the polyurethane sandwich panel, 50mm.

3.3 Ameikdévion / Drawing

1600

=
[Tl

VR

Topn / Section

—

Lﬂ

Aemrropépeia /Detail

*Ta oxedia sToipdokay ammé Tov Avabern/ The drawings have been prepared by the Client.
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4. TYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 l'evikd dedopéva / General data
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‘Evapén pétpnong/Start of measurement : 02/12/2011 10:31h
Téhog pétpnong / End of measurement : 05/12/2011 08:29h
Aidpkeia pérpnonce / Measurement duration : 70h
Empdveia Sokipiou / Area of test specimen : 1,82m?
4.2 Aedopéva Baduovéunong / Calibration data
Reur = 4,2880 + 0,0505 * Tine sur [M**KIWV]
Thermal resistance around the frame Rgy,
- o » _
5,20 =
o 5,00 — -
- 4,80 —
mZ*K ”,V] il ’_’f,)
: 460 + v - o
4,40 -
4204 R L L T L
4,00 - . i
4,0 6,0 8,0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Ret= 0,1963 * Qg "% [m2*K/W]
Total surface resistance Ry
0,220 -
0,210
. 0,200 | =
2 0,190
[m**KIW] I vepe Ul T : y = 0,1963x
' * L o Iu;—"“‘_il:l',ﬂkﬁ
0,170 + -
0,160
0,150 e
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow density g [W/m?]
F.i= 0,3668 +0,0021 * gsp
F.e= 0,8090 +0,0001*gsp
Convective fraction F.
1,00 - ;
0,80 B )_ By - .
y = 1E-04x + 0,809
Fc 0,60 - : i
| . e e
e ( 0 - y = 0,0021x + 0,3668
0,20
0,00 - i e j
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow density g [W/m?]
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5. ANOTEAEZMATA AOKIMHZ / TEST RESULTS
5.1 AvaAuTikd otoixeia dokiung / Detailed test data

Mpoidv/Product : AUTOQPEPOUEVO METAANIKO TTAVEA TroAuoupeBAvng TTAdive 50 mm / self-supporting metal
faced panel polyurethane side 50 mm

Ocpuokpagia agpa Bepprig TAsupdg / Warm side air temperature Tai 20,08 C
@epuokpaaia aépa wuxpng Theupdg / Cold side air temperature Tae 0,52 C
Ocppokpaoia Tou kateuBuvTripa aépa Bepprig TAeupds / Warm side baffle temperature | T 19,80 C
Oeppokpacia Tou kateuBuvTApa aépa Yuxprgs hsupag f Cold side baffle temperature The 0,65C
Taxutnta aépa Beppng wAeupdg / Warm side air speed Vii 0,23 m/s
Tayirnra aépa wuxpng mheupds / Cold side air speed Vie 2,38 mfs
ZuvoAIkn 10%Ug £100dou/ Overall input power Pin 31,64 W
MukvoTnTa Beppikis porc dokipiou / Specimen heat flow density Qsp 6,66 W/m?
Tuvolikr) emigaveiakr avriotaon / Total surface resistance Rst 0,186 m**K/W
MeTpoOuevog ocuvteAeoTrig Bepuikng aywylpomtag / Measured thermal resistance | Um 0,344 Wl(mz*K)
coefficient

Tumromroinuévn emaveiakr avrioraon / Standardized surface resistance Rst st 0,170 m**KW
Aisupupévn aBeBaiotnta pétpnong / Extended uncertainty of measurement (GUM) 0,010 W/(m**K)

5.2 AtrotéAeopa dokiprg/Test result

AamoTwBeica Tiun / Determined value

OegoaAovikn/Thessaloniki, 05.12.2011

AamoTteupévo Epyaotipio Aokipwy / Accredited Test Laboratory E.SY.D. No 704
Koivotroinuévog ®opéag / Notified Body NB 2326

™
)
— / ,
Eupavounh TZekdkng / Emmanuel Tzekakis BaoiAeiog BeGiheiadng / Vasilios Vasiliadis
KaBnynrrig /Professor Mnxaveréyog Mnxavikog / Mechanical Engineer

AicuBuvrig Tou Epyactnpiou /Director of the Laboratory YrreuOuvog YTrootipigng Aokiywv/Test Support Engineer



