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1. TENIKOI OPOI / GENERAL CONDITIONS

To mOTOTOINTIKG QUTO eival TO QTTOTEAEONa NG BokIPAG TNG BEPUIKAG aywyipotnTag evog SOMIKOU
oToixeiou. Meplypdpel avaAuTikd Ta amoteAéopara NG BOKIPAS TTOU E£YIVE OTO CUYKEKPIPEVO OOKIpIO
SOMIKOU OTOIXEIOU Kal TTPOCDIOPIZEI TNV BEPHIKA TOU QyWYIHOTNTA HE £Va HOVOTIHO PEYEBOG.

H Sokipf TNS BepUIKAS aywyiuoeTnTag éyive oto Epyaotripio ApxITektovikrg TexvoAoyiag Tou Turparog
ApXITeKTOVWY oUpPwva pe T diadikaoisg Tng Y.A. KA/679/22.8.96, ®.E.K. 826, Telxog B', Gpbpo 1,
TAPAYPaPog 2 Kal UETA QIO OXETIKEG EYKPICEIS TwV appodiwv opydvwy Tou ApioToTeAgiou MavemoTnpiou
@ecoahovikng.

To amotéheopa TNG OoOKIUAS a@opd QTOKAEIOTIKG TO OoKipio TTou  XpnowgorromBnke. H dokiun
TTPAYLOTOTIOMBNKE Of EPYAOTNPIOKEG CUVONKES, WOTE VO TTPOKUWE! N TTPAYUATIKY BEpUIKT aywyIuoTnTa
Tou dokipiou. MNa va amodidel £va Sokiuio TiG idieg TIUEG Pe auTég TTou BidovTal GTO PUANO ATTOTEAECHGTWY,
Ba TPETTEN va eival GU0I0 TOGO ATTO ATTOWN KATAOKEUNS 600 KOl aTTd Grroyn e@appoyhg We To Sokiuio TTou
xpnowJorroiiBnke.  KaBes diagopotoinan, €0Tw Kol HIKPF, WTropel va odnyfioer ot BIQOPETIKA
amroTeAECUATA.

To Epyaotripio diatnpei 10 Sikaiwpa va XpnoipoTrolel Ta ammoTeAéopaTta Twv JOKINWY OF ETTIOTNHOVIKES
BNUOCIEUTEIS, ETTIOTNHOVIKEG QVAKOIVWOEIG, EPEUVNTIKEG Epyaaieg, kabwg Kal KGOt &idoug avaloyeg
£pyaocieg kabapd £MOTNHOVIKOU 1 EPEUVNTIKOU XAPAKTHPA, XWPIG va avagépel TO Ovopa Tou AvaBETn 1
TOV TUTTO TOU TTROIOVTOG.

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. AIAAIKAZIEY / PROCEDURES
2.1 Eoeapuolbueva Mpotuta / 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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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 - Werkmafig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

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

DIN EN 13164:2009 Warmedammestoffe fiir Gebaude - Werkmanig hergestelite Produkte aus
extrudiertem Polystyrolschaum (XPS) - Spezifikation; Deutsche Fassung EN 13164:2008

DIN EN 13165:2009 Warmedammstoffe fir 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 Tiren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuRenttren ohne Eigenschaften bezuglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

2.2 Aiadikacia Aokiurig/ Test Procedure

To Bokiuio epapuooTnke Ot €1BIKG TAQioo (pdoka) Tou Hot Box amd tov Avabémn. H BOKIN
uhoTToIfBNke cUpPwva pe Tig dladikaaieg TTou kaBopifovtal oTa TpoTutra 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 kar DIN EN I1SO 12567-1:2001 Bestimmung des
Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Komplette Fenster und Tueren
Fict TOV TTpoodIopIoH6 TOU ZUVTEAEDTH Oeppikig Aywyipotntag U xpnoipoTroinenke n oxéon:

qsp

AB,: n Blagopd Twy BEpHOKPACILV TIEPIBAAAOVTOG Twy Buo TTAEUPWY (Yuxprig — BepUng) TOU uTTo
pETpnon dokipiou og K

Qsp: N MEON TTUKVOTNTA BEPUIKAG PONS TTOU DIATTEPVA TO DOKIUIO OE Wim?
TTOU TTPOKUTTTEI TG TIG GXEOEIC!

L= oe W/(m*K) otou:

Qoo = ¢’:‘n = cDsur . q)edge
sp ~
Ay
A, -AB
Py, = wsurR 22 oTTou:

sur

®g: N BepuIkn por} TTou dlaTrepvd TN pdoka o W

Degge: N OEPHIKI PON TTOU BIATTEPVA TNV TIEPILETPIKT {ovn TOU dokipiou o W

b n mpoodidopevn Tpog To Hot Box Beppikn por) oe W

Asp . N EMQAVEIA TOU DOKIPiou OE M

Asiis n ETMPAVEIN TOU TTAQITIOU — PAOKOAG OF m?

ABg sy N DIAQOPA TWY PECWY BEPUOKPATIWV TWV BUO ETTIPAVEIWV TNG paokag (BeppAc—wWuxpns) ot
K

Rer: N BEpUIKA avTioTAGN TNE pdokag oe m? =KW

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:

qsp

n

= in W/(m*K) where:

AB,: the difference of the two ambient temperature of the two test sides | m K
gsp - the mean heat flow density which penetrates the specimen in W/m?®
obtained using the equations:

Qoo = cDin . (Dsur . cDeclge
sp T
A
Asur £ Aes sur
q:’surz —F\_’_-W where

sur

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

@q40.: the heat flow which penetrates the perimeter area of the specimen in W

i the input heat flow of the hot box |n W

A :  the surface of the specimen in m?

A . the surface of the special frame (mask) in m?

AB; . the difference of the mean temperatures of the surfaces of the special frame (mask) in K
Re: the thermal resistance of the special frame (mask) in m2sK/W
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2.3 XpnoiyotroioUuevog e§oAicpog / Equipment used
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Yuokeur / Apparatus Tomog / Type | KaraokeuaoTrig / Manufacturer | Kwdikég / Code
Oepudg @dalapog/Hot Box TDW-4240 TAURUS Instruments W 01
Movada eAéyyou / CPU PCB80C552 Philips W02
Evaihdkreg/Heat exchangers | Major 300 GEA W03
Wuking / Chiller Presto LH47 Julabo W04
Yukrng / Chiller FC 1600T Julabo W 05

H eykardoTaon Sokiutv Oepuol @alduou TDW-4240 kaAuTiTel Tig amraitfgelg Tou Trpotdmou 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 ISO 8990:1996 Thermal insulation — Determination of steady-state thermal transmission properties —

Calibrated and guarded hot box

Alactdosic @spuol QaAduou / Hot box dimensions: 3600x3800x4600mm

KpUa mAsupd/
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3.2

AOKIMIO / TEST SPECIMEN
Mepiypagnr) / Description
Mpoiév/Product:
Karagkeuaotrig/Manufacturer:
AvaBétng/Client:

Aie0Buvon/Address:

Eykardoraon/ Installation:

Ovopacia mpoidvrog/Product name:

Huepopunvia Trapaywync/Production date:
AiacTdoeig Sokiyiou/ Sample dimensions:

Karaokeun / Construction

ZENIAA/PAGE 6/8

Maveh TToAuoupeBdvng / polyurethane panel

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

MeTarAeutropiki — ©. Makpng A.E. / Metallemporiki —~ Th. Makris
SA

8° xiA. Adpioac — Sukoupiou, T.©. 1636, T.K. 41002 A / 8" km
Larisa — Sikourio, P.O. 1636, 41002 Larisa

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

AuToQepOUEVo JETAAAIKO Trdveh TToAuoupeBdvng opo@rig 50 mm
/ self-supporting metal faced panel polyurethane roof 50 mmi
09/12/2011

1480 x 1230 mm

To mdveA oAuoupeddvng (PUR) amoteAeital amd gUAa ﬂgoﬁuppévou empeudapyupwpévou XaiuBa tou
ouvdéovTal pe appd TroAuoupeBavng, TrukvoTnTag 40+2 kg/m”.

Ta xaAuBdOPUAAQ eivarl.

Mayxog e€wTepIKAG TTAEUpag xaAuBdo@uhhou : 0,50mm
Maxog eowrepiknc TAsupdg xahuBdoguAiou : 0,40mm
ZuvOAMIKO TTaxog Tou Traveh TToAuoupeBavng, S0mm.

The polyurethane (PUR) sandwich panel is made of two layers of prepainted galvanized steel sheet. Between
them there is polyurethane foam with density 402 kg/m?’.
Thickness of the outside steel sheet: 0,50mm

Thickness of the inside steel sheet: 0,40mm

Total thickness of the polyurethane sandwich panel, 50mm.

3.3 Ameikovion / Drawing

A\

1000 |

|

/\

50

k.

Nerrrouépeia /Detail

*Ta oxédia eToludaTnrav oo Tov AvaBiTn/ The drawings have been prepared by the Client.
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4. YYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 l'evika dedopéva / General data

Rsur
[MZK/W]

[m**K/W]

Fe
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‘Evaptn yérpnong/Start of measurement : 09/12/2011 10:16h
TéNog pérpnaong / End of measurement : 12/12/2011 09:35h
Aigpkeia pETpnong / Measurement duration : 71h
Emgadveia dokiyiou / Area of test specimen : 1,82m?
4.2 Acdopéva Babuovounong / Calibration data
Reur = 4,2880 + 0,0505 * Tpe sur [M*KW]
Thermal resistance around the frame R,
5,40 '
5,20
hd
5,00 o
4,80 p——
4,60 ¢ i .
4,40
4,20
4,00 i Ll
4.0 6,0 8,0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Rst= 0,1963 * Qg %% [M2*K/W]
Total surface resistance Rg;
0,220 .
0,210
0,200
e r s e 0,1963
i S y=9, X
0,180 = - =
, : e e et L DGl I S T
0,170 = o
0,180 .
0,150 f o ‘ |
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow density q [W/m?]
Fei= 0,3668 +0,0021 *gsp
Fee= 0,8090 +0,0001 *gsp
Convective fraction F,
1,00
0,80 - B B = %
y = 1E-04x + 0,80
0,60
ot e et i
Gea € y = 0,0021x + 0,3668
0,20
0,00 - - * | | |
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow density q [W/im?]
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5. ATIOTEAEZMATA AOKIMHZ / TEST RESULTS

9.1 AvaAutika@ oTorxeia dokiunig / Detailed test data
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INpoidv/Product : Auto@epbuevo JETAMIKS TTAVEA TToAuoUPEBAvNS opoenc 50 mm / self-supporting metal

faced panel polyurethane roof 50 mm

O¢puokpaoia aépa Bepungs TAeupdg / Warm side air temperature Tai 20,12 C
Oepuokpagia aépa Wwuxpng mAsupdg / Cold side air temperature Tae 0,561C
Oeppokpaocia Tou kareuBuvtipa aépa Beppric TAeupdg / Warm side baffle temperature | Ty, 19,84 C
Qepuokpaoia Tou kareuBuvtripa aépa wuxprs mAsupdg / Cold side baffle temperature The 0,63C
Tayomnta aépa Bepurig TAsupdg / Warm side air speed Vi 0,24 m/s
Taxitnra aépa wuxpns mheupdg / Cold side air speed Vie 2,30 m/s
Yuvolhikn 1oxUg ei06dou/ Overall input power Pin 29,49 W
MNukvdTnTa Bepuikrc porig dokipiou / Specimen heat flow density Qsp 5,46 Wim?
Zuvohikr emipaveiakr] avrioraon / Total surface resistance Rt 0,187 m**K/W
MeTpoUpevog cuvteheoTric Bepuikic aywyipétnrag / Measured thermal resistance | Un 0,281 W/{m?**K)
coefficient

Tumotroinuévn emgaveiaki avtiotaon / Standardized surface resistance Rstst 0,170 m*KW
Aigupupévn aBeBaidtnra pétpnong / Extended uncertainty of measurement (GUM) 0,0085 W/(m**K)

5.2 AtrotéAeopa dokiung/Test result

AlamotwBeioa Tiyury / Determined value

ZUVTEAEOTNG OeppIkiG Aywyipotnrag / Thermal Transmlggmigoefﬂment:

U.=0,283 Wim%iK) o <

@cooalovikn/Thessaloniki, 12.12.2011

MiamoTteupévo Epyaotipio Aokipwy / Accredited Test Laboratory E.SY.D. No 704

EppavounA TZekdakng Emmanuel Tzekakis Baoikeiog Baaiieiddng / Vasilios Vasiliadis

Kaényntrg /Professor Mnyevordyog Mnxavikog / Mechanical Engineer

Aicubuvtrg Tou Epyaotnpiou /Director of the Laboratory Te0Buvog YroompiEng Aokipwv/Test Support Engineer



