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1. FTENIKOI OPOI / GENERAL CONDITIONS

To moToTroINTIKG QUTO Eival TO OTTOTEAECHA TNG DOKIUAG TG BEPUIKAG AYWYINOTNTAG EVOG Bopikou
otoixeiou. Meplypdger avaAutikd Ta amoreAéoparta NG OOKIUAG TTOU Eyive OTO OUYKEKPIHEVO DOKIMIO
BopikoU oToIxelou Kai TIpoadIopidg! TNV BEPIKA TOU QyWYIHOTNTA UE EVa HOVOTILO HEyEBOG.

H BoKIuA TS BepuikAG aywyiuotnrag éyive oto EpyacTipio ApXITEKTOVIKAG Texvohoyiag Tou Tunuarog
ApXITEKTOVWY oUPQWva e Tig diodikaoieg Tng Y.A. KA/679/22.8.96, ®.E.K. 826, TeUxoG B', dpbpo 1,
TTapAYPaPog 2 Kal PJETA aTTO OXETIKEG EYKPIOEIG TWV Appodiwy Opyavwy Tou ApioToteAgiou MavetmoTnuiou
@eooahovikng.

To omotéheopa NG SOKIUNAG a@opd OTTOKAEIOTIKG TO OOKipIo TTOU xpnoidotroiénke. H OoKIUA
TTPAyHATOTIOINONKE OF EPYAOTNPIOKEG GUVBNAKEG, WOTE VO TTPOKUWEL N TTPAYHATIKA BEPUIKA aywyYIHOTNTA
Tou Sokiyiou. MNa va arodidel £va Bokipio TS iDIEG TIWEG WE QUTEG TTou DidovTal OTO QUAAO ATTOTEAECHATWY,
Ba TIPETTEN va gival G010 TOOO AT GTTOYN KATAOKEUAG 600 Kal atrd arroyn EQapuoyng e TO Bokipio TTou
xpnoiuotronidnke. Kdabe Biagopomoinon, £0Tw KAl MIKPr, UTTOPEi va odnynosl oe BIaPOPETIKA
arroTeAéouara.

To EpyacTrpio diarnpei 10 SiKaiwpa va XpnoIPOTToiEl Ta aTroTeAéoUaTa TWV DOKIUWY OF ETTIOTNHOVIKEG
BNUOCIEUOEIG, ETIOTNUOVIKEG AVOKOIVWOEIG, E£PEUVNTIKES EPYAOIES, KaBwe Kal kABe €eidoug avahoyeg
£pYAcieg KaBaPd EMOTNHOVIKOU I} EPEUVATIKOU XAPAKTAPQ, Xwpig va avaQepel To Ovopa 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. AIAAIKAZIEYZ / PROCEDURES
2.1 Egapuoloueva 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 1SO 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 - WerkmaBig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

DIN EN 13163:2009 Warmedammstoffe fur Geb&ude - Werkmafig 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 - 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 Taren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuRentiren ohne Eigenschaften beziglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

2.2 Aiadikaoia Aokiurig/ Test Procedure

To Bokipio £papuooTnke oe €dikG TAdiolo (udoka) Tou Hot Box amd Tov AvaBétn. H dokiun
UAOTTOIRBNKE CUNPWVa pE TIG Bladikacieg TTou kaBopidovral oTa TTpoTuTa 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 ISO 12567-1:2001 Bestimmung des
Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Komplette Fenster und Tueren
Mia Tov TPoodIopIopd Tou ZuvieAeoT OEppIKrG AywyIHOTNTAG U xpnoiugotroinenke n axeon:

qsp

AB,: N BlaQopd Twv BEPUOKPACILY TIEPIBAAAOVTOG Twy BUo TTAEUpWV (YUXPAS — BEPNG) TOU UTTO
uétpnon dokiyiou o K

Qsp: N HEON TTUKVOTNTA BEPUIKAG PONG TTOU OlatTepvd 10 DOKIWIO O€ W/m?
TTou TIPOKUTITE! QTTO TIG OXECEIC!

(Din 7q}sur S CDedge
Qsp = A

sp
i Aes,sur
R

U= og WI(m*K) étou:

A

Py= —— otTou:

sur

Do N Beppikn por| Trou dlamepvd T pdoka oe W

Dedge: N BEPHIKA pOT| TTOU DIOTTEQVA TNV TEPIPETPIKA v Tou dokipiou oe W

O; n poodIdouevn TPog To Hot Box Bepuikn por) o€ W

As . N EM@AVEIQ TOU Sokipiou o m*

Ay N £MQAVEIA TOU TTAQITIOU — HAOKAG O m?

A8, 5y N DIOPOPA TWV PECWY BEPHOKPACIWY TWY duo ETMPAVEIWV TNG HAOKAG (BEPUAS—YPUXPNS) O
K

Rew: N BEPMIKA QVTIOTAON TNG HAOKAG O MKW

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 1SO 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 . 2 .
Upn= —— inW/{m"K} where:
A8

n

A8, the difference of the two ambient temperature of the two test sides in K
Usp: the mean heat flow density which penetrates the specimen in Wim?
obtained using the equations:

Qoo = cDin . q)sur - q’)edge
sp =
P Asp
A, -AB
(Dsur: surR s,5Ur where

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

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

@y the input heat flow of the hot box in W

Ay :  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
R.r: the thermal resistance of the special frame (mask) in m2sK/W
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2.3 XpnoipotroloUuevog e€oAiopdg / Equipment used

tuokeur / Apparatus Tomog / Type | KaraokevaoTig / Manufacturer | Kwdikog | Code
Qepuds @arapog/Hot Box TDW-4240 TAURUS Instruments W 01
Movdda giéyxou / CPU PCBB80C552 Philips W 02
Eval\dkrec/Heat exchangers | Major 300 GEA W03
Wykrng / Chiller Presto LH47 Julabo W 04
Woktng / Chiller FC 1600T Julabo W 05

H eykardoTtacn dokiuwy Oeppol Gardpou TDW-4240 kaAUTITE! TIG arraitoeig 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 ISO 8990:1996 Thermal insulation — Determination of steady-state thermal transmission properties —
Calibrated and guarded hot box

AiacTaceic Oeppol @aidpou / Hot box dimensions: 3600x3800x4600mm

Kpua mrheupd/ Eidiko haigio dokipiou (uaoka)/ Ocpun TAeUpa/
TR B A A Y Ay A A T A A
HAD e ey e e e e e g e el v

o7
e /

A Z

% 2
’I,J’ ,’J
oA B ¢
2 hid 3k -7

s "
L =) p

7 < 7
s, N L,
v N b7
‘. \ 7

. % o J}

( < -
.l! , o) ey
A \‘.. <)

5 2
., 4
i X %,
P \\-, II’
575 3 e
Vi N ‘
& v, [~ e 4

v = “
A N 7
e N /

4 2
e \ i

7y W i
[ B N (2
s Ao B L,
it/ B N 7
e N .
(o, N (2
e N “,
e R o5
" = .
7, 7,

¢ > ‘
iz | ‘o
20 N (
A \\ )

4 R Z
A 7

1" a ]
‘e, N z,
A o e

&
If‘f ’.’J

A o #
Yr e, N e
AL \\ Pl
e R 7
s, b .
x,__) - - AN e

SO SN ) 2N ”,
6’.-",1 RS \\\\‘\ R %

.

x =] <,
4 z
7 ¥ 7
o e
s 3
R Y A AN AN, . VATAN z’l—r 7 £

A AT A A AT oo i i e P e 2 R T L A 2, A
By A A A A e e e e S T e e e
L /,,t’.r,i/ Y A Ly A r,,/:_’xr,/
= = A et




AOCKIMH/TEST: W.565.2011

3.2

3.3

AOKIMIO / TEST SPECIMEN
Mepiypaen / Description
Mpoidv/Product:
Karaokeuaorrig/Manufacturer:
Avabémg/Client:

AigBuvon/Address:

Eykardoraon/ Installation:

Ovopaoia poiévtog/Product name:

Huepopnvia Trapaywyng/Production date:
AigoTdoeig dokipiou/ Sample dimensions:

Karaokeur) / Construction

ZEAIAA/PAGE 6/8

Maveh rohuoupeBavng / polyurethane panel

Metarheptropikr — @. Makpng A.E. / Metallemporiki — Th. Makris
SA;

MeTaAAepTropikr — @. Makpng A.E. / Metallemporiki — Th. Makris
S.A.

6° yiA. Adpioag — Zukoupiou, T.. 1636, T.K. 41002 A / 8" km
Larisa — Sikourio, P.O. 1636, 41002 Larisa

Metahhepmopikr] — ©. Makpng A.E. / Metallemporiki — Th. Makris
SA

AuTOPEPOPEVO UETAAAIKG TTAveEA TToAuoupeBAavng opoprg 40 mm
(kepapidl)/ self-supporting metal faced panel polyurethane roof
40 mm (tile design)

09/12/2011

1480 x 1230 mm

To mrdveA ohuoupeBavng (PUR) amoteheital amé @UAAQ Trgosappévou smyeudapyupwpévou XGAuBa trou
ouvdéovral ge agpd TToAuoupeBavng, TTukvoTnTag 4012 kg/m™.

Ta xahuBdogurha eival.

Méyog e€wtepikrc Theupdg xahupdoguAhou : 0,50mm
Mdxo¢ cowTepIKNS TTAEUPAS XahuBdo@UAiou : 0,45mm
TuvoAiké TTaxog Tou TaveA TToAuoupeBavng, 40mm.

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/m3.
Thickness of the outside steel sheet: 0,50mm

Thickness of the inside steel sheet: 0,45mm

Total thickness of the polyurethane sandwich panel, 40mm.

Atreikévion / Drawing

|

1000

|

Tour) / Section

i

AetrTopépeia /Detail

*Ta oyédia eToludoTKav oo Tov Avadem/ The drawings have been prepared by the Client.
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4. >YNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 l'evika dedopéva / General data

ZEANAA/PAGE 7/8

‘Evapén pétpnong/Start of measurement : 12/12/2011 13:08h
Téhog Wétpnong / End of measurement : 15/12/2011 08:10h
Aidapkeia yétpnong / Measurement duration : 67h
Emigdveia dokipiou / Area of test specimen : 1,82m?
4.2 Aedopéva BaBuovounong / Calibration data
Rewr = 4,2880 + 0,0505 ™ Tresur [MPK/W]
Thermal resistance around the frame R,
5,40 - i
520 1
5,00 . -
Rsur 4 l 80 .fr—'—‘”‘—’_ﬂﬁr—f
2% 1 )__A_f__‘_ﬁ—
[m 1 4,60 « - !
4.40
4,20
4,00 : izl Sl
4,0 6,0 8,0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Re= 0,1963 * Qg %% [M2*K/W]
Total surface resistance R
0,220 - —_— : 2
0,210 e
. 0,200
= 0,190 -
[m**K/W] . idéh * e y = 0,1963x
' s e o
0,170 _
0,160
0,150 ,. i | oy
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 " qgsp
F.e= 0,8090 +0,0001 * gsp
Convective fraction F,
1,00 { _
080 = Ja LI = B
y = 1E-04x + 0,809
F, 060 o
o el o e e o
e e ¥ y = 0,0021x + 0,3668
0,20 '
0,00 |~ - Lol | —
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. ANIOTEAEZMATA AOKIMHZ / TEST RESULTS

5.1 AvaAuTik@ oTtoixeia dokiung / Detailed test data

Mpoidv/Product : Auto@epouevo PETAANKG TTAVEA  TToAuoupeBavng opogrg 40 mm (kepapidr)/ self-
supporting metal faced panel polyurethane roof 40 mm (tile design)

Oepuokpacia afpa Bepprig Atupdg / Warm side air temperature Tai 20,17 C
Qepuokpaoia aipa Wuxpng TAeupdg / Cold side air temperature Tae 0,51C
©Oepuokpagia Tou kateuBuvtrpa aépa Bepung TAsupdg / Warm side baffle temperature | Toi 19,92 C
Oepuoxpagia Tou KarsuBuvTripa aépa wuyprg Theupdg / Cold side baffle temperature The 0,63 C
Tayutnra aépa Beppnig TAsupdg / Warm side air speed Vii 0,24 m/s
Taxutnra aépa wuxprs Theupdg / Cold side air speed Vie 2,46 m/s
ZUvoAIkn 1oxU¢ sigddou/ Overall input power Pin 29,02 W
MukvaTnTa Bepuikng porjs dokipiou / Specimen heat flow density Qsp 5,37 W/m?
TuvoAIKf emi@avelakn avtiotaon / Total surface resistance Rt 0,187 m*KMW
MeTpoUpsvoc ouvTeAeoTriS Beppikig aywyipdmrag / Measured thermal resistance Um 0,276 Wl(mz*K)
coefficient

Tumrotroinuévn emigaveiakr] avtiotaor / Standardized surface resistance Rstst 0,170 m*KW
Aisupupévn aBeBaidtnta pétpnong / Extended uncertainty of measurement (GUM) 0,0083 W/Am*K)

5.2 AtrotéAeopa dokiprg/Test result

Alamotweeioa Tipr / Determined value

YuvTeAeoTrG Oeppikig Aywyipdtntag / Thermal Transmi K efficient:
/*\ »
Ust = 0,277 Wl(mz*K) :é\q’ 0 “F,

Ogooahovikn/Thessaloniki, 15.12.2011

AamoTeupévo Epyactripio Aokipwv / Accredited Test Laboratory E.SY.D. No 704
Kowvotromuévog ®opéag / Notified Body NB 2326

EppavounA TZekdakng / Emmanuel Tzekakis iAe10 g1adn¢ / Vasilios Vasiliadis
Kaénynrtrg /Professor MnxavoAoyog Mnxavikog / Mechanical Engineer

AieuBuvTr¢ Tou Epyaotnpiou /Director of the Laboratory Ymeubuvog Ymoompigng Aoxipwv/Test Support Engineer



