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1. TENIKOI OPOI / GENERAL CONDITIONS

To oTOTTOINTIKG QUTO Eival TO amOTEAETPA TG JOKIPAG TG BepUIKAG aywyiuoTTag €vog BopIKoU
oToixeiou. Meplypdpel avaAuTikd Ta amoteAdéopata TnG DOKIPAG TTOU £YIVE OTO OUYKEKPIMEVO DOKipio
BOUIKOU OTOIXEIOU KaI TTPOTDIOPIZE! TNV BEPHIKT| TOU QyWYIHOTNTA e £va HOVOTIHO LéyeBog.

H dokipf TS BepuUIKAS aywyipdtnTag £yive oto Epyaotripio Apxitektoviking TexvoAoyiag Tou Turnparog
APXITEKTOVWY oUpPwva e TIS Biadikaoies g Y.A. KA/679/22.8.96, ®.E.K. 826, Teuxog B', apbpo 1,
TTAPAYPAPOS 2 KAl METE OTTO OXETIKES EYKPIOEIG TwV appodiwy opydvwy Tou ApiaToTeAeiou MavemoTnuiou
©ggoaloviknc.

To armortéheopa NS OOKIUAS AQOPd amokAeioTIKG To Jokipo TTou xpnoigoromonke. H  dokiun
TTPAYHOTOTIOIRBNKE OF £PYACTNPIOKEG CUVONKEG, WOTE VO TTPOKUYE! N TTPAYUATIKA BEPUIKY aywyipétnTa
Tou Bokipiou. Ma va amodidel £va Sokipio TG BIEG TIHEG Ye auTéG TTou didovTal aTO QUAAO QTTOTEAETHATWY,
Ba TPETTE! va eival OUOI0 TOCO aTTé ATTOWI KATAOKEURG 600 Kal atrd drroyn EQapupoyng pe To dokiuio Trou

xpnoigotoii8nke. KdaBe Blagopotroinon, €oTw Kal Wik, WTOpPEi va odnynoel of  JIAPOPETIKG
ATTOTEAEGATA.

To EpyacTrpio diatnpei 10 BIKQiWPaA VO XPNOILOTIOIEI Ta ATTOTEALCHATA TWYV JOKIUWY OF EMOTNHOVIKEG
BNUOCIEUCEIC, ETTICTNHOVIKEG QVAKOIVWOEIG, EPEUVNTIKEG EPYaoieg, KABWS Kal Kabe eidoug avAahoyeg
£pYaoiec KaBapd ETTICTAPOVIKOU 1 EPEUVITIKOU XAPAKTAPA, XWPIG va avapEéper To Gvoud Tou AvabETn n
TOV TUTTO TOU TTPOIGVTOG.

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 Egappoloueva MNpoédtutra / 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 fiir Gebaude - WerkmaRig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

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

DIN EN 13164:2009 Warmedammstoffe fir Gebaude - WerkmaRig hergestellte Produkte aus
extrudiertem Polystyrolschaum (XPS) - Spezifikation; Deutsche Fassung EN 13164:2008

DIN EN 13165:2009 Warmedammstoffe fur Gebaude - WerkmaRig 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 Tiren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuRentiiren ohne Eigenschaften beziglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

Aladikaoia Aokiuig/ Test Procedure

To BOKiuIO EQApUOOTNKE Ot €18IKO TAdiolo (pdoka) Tou Hot Box amod Ttov Avadém. H dokipn
uhoTToIiBnke cUpgwva e Tig diadikaoieg TTou kaBopifovtal ota TpéTuTra DIN EN 1SO 8990:1996
Norm, Warmeschutz - Bestimmung der Warmedurchgangseigenschaften im stationaren Zustand -
Verfahren mit dem kalibrierten und dem geregelten Heizkasten (1ISO 8990:1994);

Deutsche Fassung EN SO 8990:1996 kai DIN EN ISO 12567-1:2001 Bestimmung des
Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Komplette Fenster und Tueren

Il ToV TTPoodIoPIoUO TOU ZUVTEAEOTN OepHIKAG AywyipotnTag U xpnoipotroifenke n oxeon:

qsp
A8

AB,: n Blapopd TWY BEPUOKPACILY TTEPIBAAAOVTOS TWY BUO TTAEUPWY (WUXPNS — BEPUNG) TOU UTTO
METpNon Gokipiou ot K

Usp: N MEON TTUKVOTNTA BEPUIKAG POAG TTOU dlaTTEPVA TO dokipio oe W/m?
TTOU TTPOKUTITE ATTO TIG OXECEIC!

q)in _q)sur 7q>edge
Qsp = A

sp
A__ -AD
¢sur: SUr

R

sur

Up = (o} W/(mZ-K) OTTOU:

s,8U0

6TTOU:

Deurr 1 Bepuiki pon TTou DIOTTEPVA T HACKA 08 W

Degge: N BEPHIKI PON| TTOU BIATTEPVA TNV TTEPIUETPIKNA {ovn Tou dokipiou oe W

Dip: n Tpocd1déuevn Trpog 1o Hot Box Beppikr pory oe W

Ay : N EMQAVEIQ TOU BOKIPiou O m?

At n EMIQAVEIQ TOU TTAQIGIOU — HAOKAG OE m?

DB oy N DIAPOPG TWV PECWV BEPUOKPACIWV TWV DUO ETTIPAVEILY TNG HACKAG {BepuNG—YUXPnS) o€
K

Rsu: N BepuikA avTtioTaon TG HAOKAG Ot meK/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 I1SO 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 ISO 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:

Oep

T in Wi(m?K) where:

n

AB,: the difference of the two ambient temperature of the two test sides m K
Usp . the mean heat flow density which penetrates the specimen in Wim?
obtained using the equations:

Qep = (Din - (Dsur B cDedge
sp—
Asp
Asur i Aess.ur
D= WR ‘ where

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

®eqqe:  the heat flow which penetrates the perimeter area of the specimen in W

D, the input heat flow of the hot box 1n W

As ¢ the surface of the specimen in m?

Agyr - the surface of the special frame (mask) in m?

B, o: 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 Xpnoigotroiotpevog e€oTAiIopog / Equipment used
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Yucokeun / Apparatus Tomoc / Type | KaraokeuaoTrig / Manufacturer | Kwdikég / Code
Oepudc Bdhapoc/Hot Box TDW-4240 TAURUS Instruments W 01
Movada eAéyyou / CPU PCB80C552 Philips W02
Evahhdkteg/Heat exchangers | Major 300 GEA W 03
Wokrne / Chiller Presto LH47 Julabo W 04
Wikrtng / Chiller FC 1600T Julabo W05

H eykardoTaon Sokiywy @cpuol @aiduou TDW-4240 kahimTel Tig arraitjoelg Tou mpotutrou DIN EN
ISO 8990:1996* / The guarded Hot Box test facility TDW-4240 meets the requirements of the DIN EN ISO

8990:1996* standard.

* DIN EN 1SO 8990:1996 Thermal insulation — Determination of steady-state thermal transmission properiies —

Calibrated and guarded hot box

MaoTdoeig Oepuot @aidpou / Hot box dimensions: 3600x3800x4600mm

Kpua mmAsupd/
Cold side
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AOKIMIO / TEST SPECIMEN
3.1 Tlepiypaer / Description

Mpoiév/Product:

Karaokeuaotig/Manufacturer:

AvaBitng/Client:

AigtBuvon/Address:

Eykardotaon/ Installation:

Ovouagia mrpoidvrog/Product name:

Huepopnvia Trapaywyrjg/Production date:
Aiaotdosig dokiyiou/ Sample dimensions:

3.2 Karaokeun / Construction

LENIAA/PAGE 6/8

Mdaveh erpoBapPaka (MW) / Mineral wool (MW) panel
MetaAAspmropiki — ©. Mokpng A.E. / Metallemporiki — Th. Makris
S.A

MetaAAepmropikiy — ©. Makpng A.E. / Metallemporiki — Th. Makris
S.A.

6° xiA. Adpioag — Zukoupiou, T.0. 1636, T.K. 41002 A / 6" km
Larisa — Sikourio, P.O. 1636, 41002 Larisa

MetaAieptropikry — ©. Makpng A.E. / Metallemporiki — Th. Makris
S.A.

AUTOQEPOUEVO HETAAMKS TraveA meTpoBapBaka (MW) opogrig
50 mm / self-supporting metal faced mineral wool (MW) roof
panel 50 mm

11/05/2012

1480 x 1230 mm

To maved TeTpoBdupaka (MW) arroteAcitar amd @UAAG Tpofappévou emmpeudapyupwpévou xaAupa Tou
ouvdéovTal Pe Awpideg TeTpoBdupaxa, Tukvernrag 100 kg/m®.

Maxog eEwTepikng TTAEUPAG XaAuBdoPUAAOU

- 0,50mm

Maxo¢ eowTepIKAG TTAEUPGS XahuBdoguAiou : 0,45mm

ZuvoAikd Tayog Tou TaveA TrToAuoupeBavng,

50mm.

The mineral wool (MW) sandwich panel is made of two layers of prepainted galvanized steel sheet. Between
them there are strips mineral wool (MW) with density 100 kgfma.
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 Amreikovion / Drawing
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Aerrropépeia /Detail

*Ta oxédia eTolpdoTnkav amd Tov Avabim/ The drawings have been prepared by the Client.
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4. ZYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 l'evikd dedopéva / General data
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‘Evaptn uétpnong/Start of measurement : 14/05/2012 13:65h
TeAog pérpnong / End of measurement : 17/05/2012 09:28h
Aidpkeia pétpnong / Measurement duration : 67h
Emipdaveia dokipiou / Area of test specimen : 1,82m?
4.2 Asdopéva BaBuovounong / Calibration data
Reur = 4,2880 + 0,0505 * T sur [M**KW]
Thermal resistance around the frame Rg,
5,40
5,20
5,00 .
Rsur ' ,A_,(r—*-ﬂ
[m*K/W] 4,80 G e
4,60 . :
4,40
4,20
4,00 .
4,0 6,0 8.0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Re¢= 0,1963 * Q% [m=*K/W]
Total surface resistance Ry
0,220
0,210
0,200
Rs‘z,, 0,190
[m**KIW] 0.180 s ' y = 0,1963x
! * %ﬁ—“fﬁ—_ e
0,170
0,160
0,150 L e |
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow density g [W/m?]
Fei= 0,3668 +0,0021 * gsp
F..= 0,8090 +0,0001 *gsp
Convective fraction F.
1,00 -
0,80 B & o _— : N
y = 1E-04x + 0,8_09_
F. 060 |
0,40 : .. =
' . y = 0,0021x + 0,3668
0,20
0,00 — s L i i
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow density q [W/m?]
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5. ANOTEAEZMATA AOKIMHZ / TEST RESULTS

5.1 AvaAuTika otoixeia dokiung / Detailed test data

ZENIAA/PAGE 8/8

Mpoi6v/Product : AuToQepOUevo LETAANIKG Trdved TreTpofduBaka (MW) opo@rg 50 mm / self-supporting

metal faced mineral wool (MW) roof panel 50 mm

Ocpuokpagia aépa Bepung TAeupdg / Warm side air temperature Tai 20,17C
Oeppokpacia atpa wuxpnig Aeupdg / Cold side air temperature Tae 051C
Oeppokpagia Tou kateuBuvTripa aépa Bepurg TTAsupdg / Warm side baffle temperature | Ty 19,74 C
Oepuokpacia Tou kaTeuBuvTiipa aépa Yuxprig TAsupdg / Cold side baffle temperature Tee 0,66 C
Tayutnta aépa Beppric mAeupdg / Warm side air speed Vi 0,23 m/s
Taximnra aépa wuxprs TAcupdg / Cold side air speed Vie 2,46 m/s
Zuvolikn 10%U¢ £10600u/ Overall input power Pin 3910w
NukvoTnTa Bepuikng porig dokipiou / Specimen heat flow density Qsp 10,73 W/m?
Tuvohikr] emipaveiakr) avtiotaon / Total surface resistance Rt 0,183 m*K/W

MeTpoOpevog ouvteAeoThS Bepuikng aywyipotTag / Measured thermal resistance | Um
coefficient

0,554 W/(m**K)

Tumromroinuévn emgaveiakn avtiotaorn / Standardized surface resistance Ret st

0,170 m*KWV

Aigupupivn aBefaidtnra pétprong / Extended uncertainty of measurement (GUM)

0,017 WH{m**K)

5.2 AtrotéAeopa dokiung/Test result

AamoTtwBeica Tiun / Determined value

YuvteAeoTrig @eppikig Aywyipotntag / Thermal Transmittance Coefficient:

K5
N
RN

Uy = 0,558 W/(m?xK)

Aammoteupévo Epyactripio Aokipwy / Accredited Test Laboratory E.SY.D. No 704

Kolvotronuévog ®opéag / Notified Body NB 2326

EppavounA TZerg
Kaénynrrg /Professor

AieuBuvTrig Tou Epyaornpiou /Director of the Laboratory

Mnxa¥0Aoyog Mnxavikég / Mechanical Engineer

YmeuBuvog YtrooipiEng AokipwviTest Support Engineer



