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1. TENIKOI OPOI / GENERAL CONDITIONS

To moToToINTIKG QuTd cival To amoTéAeopa TG SoKIPAG TNG BEPUIKNG aywylpoTNTAg EVOS SOMIKOU
oToixeiou. MeplypAQeEl QVAAUTIKG T aTroTeEAEOPATA TNG DOKIUAG TTOU €YIVE OTO OUYKEKPIUEVO DOKiUIO
DopuIKoU aToixeiou Kal TTpoadiopilel TNV BEPUIKE TOU aywyINOTNTA PE EVA JOVOTINO [EYEBO0G.

H Bokiuf TNS BepuIKAS aywylpdtnTag £yive oto Epyaotripio Apxitektovikig Texvoloyiag tou Turuarog
ApxiTekTOVWY oUpgwva pe TIg diadikaoies NG Y.A. KA/679/22.8.96, ®.E K. 826, Telxog B', Gpbpo 1,
TTaPAYPAPOS 2 KAl JETA QTTO OXETIKEG EYKPIOEIS TwY appodiwy opydvwy Tou ApigTtoteAciou MavemoTtnuiou
Geocoahovikng.

To amoréAeopa TN BOKIUAG aQopd aTOKAEIOTIKA To Ookipio Tou Xpnoigorroinenke. H  dokiur
TTPAYUATOTIOINBNKE O EPYACTNPIAKEG CUVBINKEG, LWOTE VO TTPOKUWE! 1 TIPAYHATIKA BEpUIKA aywyiuotnTa
Tou dokipiou. MNa va amodidel £va dokiuio Tig iBIEg TIHEG PE auTég TTou DidovTal OTO QUAAOC ATTOTEAETHATWY,
Ba TTPETTEl va sival 6010 TGOO ATTG ATTOWN KATOOKEUNG 000 Kal atrd dmroyn £Qapuoyng Ke 1o dokipio Tou
xpnoigotroiiénke. KdaBe OBlagopotroinon, £0Tw Kal HIKPRA, UTopei va odnyroel ot JIAPOPETIKA
QTTOTEAEGUOTA.

To Epyactripio diatnpei 10 SIKAIWPA VA XPNOILMOTIOIEI Ta ATTOTEALOHATA TWV SOKINWY OF ETTIOTNHOVIKEG
BNUOCIEVUOEIS, ETTICTNUOVIKEG QVOKOIVWOEIG, E£PEUVNTIKEG €PYaOieg, KaBWG kai KABe €idoug avahoyeg
£pyacieg KaBapd ETMIOTAUOVIKOU 1) EPEUVNTIKOU XAPaKTpa, Xwpig va avagépel To dvopa Tou Avabim 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 Eg@appoloueva MNpodTtumra / 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 - 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 - WerkmaRig hergestelite Produkte aus
extrudiertem Polystyrolschaum (XPS) - Spezifikation; Deutsche Fassung EN 13164:2008

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

2.2 Aiwdikacia Aokiung/ Test Procedure

To JoKipio £QapUOOTNKE Ot €1BIkG TTAaicio (Jaoka) Tou Hot Box amd tov AvaBérn. H Ookiun
uhoTroInenKe cUuewva pe Tig diadikacieg Tou kaBopifovral ota péTutra DIN EN ISO 8990:1996
Norm, Warmeschutz - Bestimmung der Warmedurchgangseigenschaften im stationaren Zustand -
Verfahren mit dem kalibrierten und dem geregelten Heizkasten (ISO 8990:1994);

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

Ia Tov TTpoodIopIoud Tou ZuvTeAEoTH Oeppikng AywyipoTtntag U XpnoiuoTroinnke n oxeon:

q
s —2
mA8

AB,: 1 BIaQopPd Twy BepUOKPATILV TIEPIBAAOVTOG TWV Buo TTAEUPWV (Wuxprg — BEpURS) Tou utTd
yérpnon dokipiou oe K

Qsp:. N HEOT TTUKVOTNTO BEPUIKAG POIG TTOU BlaTTEPVE TO BOKiUIO OF Wim?
TTOU TTPOKUTTTE QTTO TIG OXEOEIC:

_ q)in = quur s q)edge

oe W/(m?K) étou:

qu

(Dsur" sur s,sUr &TToU:

®gr. N Beppikn por| Tou diatmepva Tn pdoka og W

Degge: N OEPHIKA PON TTOU DIATTIEPVA TNV TrEPIMETPIKN ZWovn Tou dokiyiou oe W

(O n TpoadidduEvn TTpog To Hot Box Bepuiki pory oe W

Ap: 1 EMQGVEID TOU Sokidiou oe m’

Asur: N EMQ@GVEIN TOU TTAQICIOU — HAOKAG OF m’

ABg oy 1 BIAPOPG TWV PECWYV BEPUOKPATIWV TWY Buo ETTIPAVEIWV TNG HAOKAG (BEPUNS—YUXPNG) OF
K

Reur: n BepuikA avtiotaon TG MAOKAg OE m2eK/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 1SO 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:

Up= 22 inW/(m>K) where:
20

n

A8, the difference of the two ambient temperature of the two test sides |n K
Qsp: the mean heat flow density which penetrates the specimen in W/m?
obtained using the eqguations:

Qoo = qun ?(Dsu{ A{Dedge
sp—
A,
ASUF : Aes sur
Q= R ' where

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

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

®,:  the input heat flow of the hot box m w

Asp :  the surface of the specimen in m?

Ay, . the surface of the special frame {(mask) in m?

ABs 5 the difference of the mean temperatures of the surfaces of the special frame (mask) in K
Rew:  the thermal resistance of the special frame (mask) in m2eK/W
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2.3 XpnoipotroioUpevog €omAiopog / Equipment used
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Yuokeun / Apparatus Torroc / Type | KaraokeuaoTig / Manufacturer | Kwdikég / Code
Geppds ©dhapog/Hot Box TDW-4240 TAURUS Instruments W 01
Movdda eAcyyou / CPU PCB80C552 Philips W02
Evahdkreg/Heat exchangers | Major 300 GEA W 03
Yukrng / Chiller Presto LH47 Julabo W04
Yoktng / Chiller FC 1600T Julabo W 05

H eykardotaon dokiptv Ocppol ©arduou TDW-4240 kahitrter Tig ammairioelg Tou mporgmou 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

AlaoTdosig Oepuol GaAduou / Hot box dimensions: 3600x3800x4600mm

Kpoa mhsupd/
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AOKIMIO / TEST SPECIMEN
3.1 Mepiypaer / Description
Mpoiév/Product: MNaveh eTpoBdauBaxa (MW) / Mineral wool (MW) panel
Karaokeuvaotig/Manufacturer: MetaAheptropikn — ©. Maxpng A.E. / Metallemporiki — Th. Makris
SA.
AvaBétng/Client: MeTtaAAepTropiki — ©. Makpng A.E. / Metallemporiki — Th. Makris
SA
Alg0Quvon/Address: 6° yIA. Adploag — Zukoupiou, T.©. 1636, T.K. 41002 A / 6" km
Larisa — Sikourio, P.O. 1636, 41002 Larisa
Eykardagraon/ Installation: MeTtaAAeptropikn — ©. Makpng A.E. / Metallemporiki — Th. Makris
SA
Ovopagia poiévrog/Product name: AuTopepduevo PETAMAIKG Traved TreTpoBapBaka (MW) mAaivé 80
mm / self-supporting metal faced mineral wool (MW) side panel
80 mm
Huepounvia apaywyrg/Production date:  26/04/2012
AlaoTdosic dokipiou/ Sample dimensions: 1480 x 1230 mm
3.2 Karaokeurj / Construction
To maveh meTpoBdupaka (MW) arrotehsitan amd QUM TTpoBappévou emysudapyupwuivou XGAuBa tTou
ouvdéovTal pe Awpideg meTpofdppaka, Trukvornras 100 kg/m3.
Maxog €EwTepikig TAsupds xahuBdogoAhou : 0,50mm
MNaxog ecwrepikig TTAEUPAS XahuBdopiiiou : 0,45mm
ZUVOAIKO TTaY0g Tou TTGveEA TToAuoupeBdvng, 80mm.
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 kglms.
Thickness of the outside steel sheet: 0,50mm
Thickness of the inside steel sheet: 0,45mm
Total thickness of the polyurethane sandwich panel, 80mm.
3.3 Atreikévion / Drawing
{ 1000 }
810 I
Topr / Section

Asmrropépeia /Detail

*Ta oxédia sToiudotnkav oo tov AvaBér/ The drawings have been prepared by the Client.
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4. YYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 levika 0edopéva / General data
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‘Evapén yétpnong/Start of measurement : 08/05/2012 09:43h
Téhog pEtpnong / End of measurement : 10/05/2012 09:45h
Aidpkeia yétpnong / Measurement duration : 47h
Empdveia Gokipiou / Area of test specimen : 1,82m*
4 2 Aedopéva Babuovoéunong / Calibration data
Rewr = 4,2880 + 0,0505 * Tre sur [M**KIW]
Thermal resistance around the frame R,
5,40 ' '
5,20 .
- 5,00 . o
[mkwy 480 s e
460 >
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 * Qg %% [Mz*K/W]
Total surface resistance R
0,220 - : o =
0,210
2 0,200 -
o 0,190
[m**K/w] € -0 o y = 0,1963x
0,180 e - -
0,170 ot n?%
0,160 - .
0.150 - | - A
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow density q [W/m?]
F.i= 0,3668 +0,0021 * gsp
Fee= 0,8090 +0,0001 *qsp
Convective fraction F.
1,00 -
0,80 = = B .- L
y = 1E-04x + 0,809
F, 0.0 _
; o . e
044 s - 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/m?]
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5. ATTIOTEAEZMATA AOKIMHZ / TEST RESULTS
5.1 AvaAuTika atoixeia dokiurg / Detailed test data

Npoidv/Product : AuToQEPOUEVO PETAAAIKG TTAveA TreTpoPdauBaka (MW) mAdivé 80 mm / self-supporting
metal faced mineral wool (MW) side panel 80 mm

Qepuokpacia aipa Beppnc TAeupds / Warm side air temperature Tai 202C
Oepuokpagia aépa wuxpris TAeupdag / Cold side air temperature Tae 0,52C
Ogpuokpaoia Tou KareuBuvtrpa agpa Bepprg Theupdg / Warm side baffle temperature | T 19,89 C

Oepuokpacia Tou kareuBuvTipa aépa Yuypris Theupdg / Cold side baffle temperature The 0,66 C

Tayutnta afépa Bepuric TAeupdg / Warm side air speed Vi 0,24 m/s
Taxumra aépa wuxprig mAeupdg / Cold side air speed Vie 2,41 mis
Yuvohikh 1oxU¢ ei0odou/ Overall input power Pin 31,52 W
MukvoTnTa Bepuixng porig dokipiou / Specimen heat flow density Qe 7,17 Wim?
Zuvohikr] emaveiakn avtiotaon / Total surface resistance Rst 0,186 m**K/W

MeTpoUpevog ouvTeAeoTiG Beppikng aywyipotnTag / Measured thermal resistance | Um 0,369 W/(m**K)
coefficient

Tutrotroinuévn smeaveigkn avtiotaorn / Standardized surface resistance Rstst 0,170 m*K/W

Aigupupévn aBepaidtnra péTpnong / Extended uncertainty of measurement (GUM) 0,011 W/{m**K)

5.2 AtrotéAeopua dokiung/Test result

AammoTtwBeioa nipr / Determined value

TuvteAeoThC Oepuikrig Aywyiuétnrag / Thermal Transmittance Coefficient:

PRAITEN
U, = 0,371 WH{m?xK) & %

Ocooahovikn/Thessaloniki, 10.05.2012

AiomoTteupévo Epyaotnpio Aokiuwv / Accredited Test Laboratory E.SY.D. No 704
Kowvotronpévog ®opéag / Notified Body NB 2326

Eppavoun TEexgeng / Emmanuel Tzekakis
KaBnyntrig /Professor Mnxavehoyog Mnxavikdg / Mechanical Engineer

AiguBuvTig Tou Epyaotnpiou /Director of the Laboratory YmetuBuvog YroatipiEng AokipwviTest Support Engineer



