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1. TENIKOI OPOI / GENERAL CONDITIONS

To TOTOTOINTIKG QuUTO eival TO QTOTEAEOHA NG DokipAg NG BepuIKAG aywylpdtnTag evog Dopikou
oToixeiou. MMepiypd@el avaAUTIKA Ta aTmOTEAECHATA TNG DOKIUAG TTOU £YIVE OTO OUYKEKPIUEVO Bokipio
BOIKOU GTOIXEIOU Kal TTPoodIopiel TNV BePHIKY) TOU aywyIuoTATA E £va HoVOTIHO PEYEDOG.

H dokiuf TNS BepUIKAG aywyipotnTag £yive oto EpyacTripio ApXITEKTOVIKAG Texvoloyiag Tou TPAPATOG
ApXITEKTOVWY oUpguwva pe Tig diadikaoieg g Y.A. KA/679/22.8.96, ®.E.K. 826, TE0X0G B, apbpo 1,
TTAPAYPAPOG 2 KAl JETA OTTG OXETIKEG £YKPIOEIG TwY appodiwy opyavwy Tou ApioToteAgiou MNavemiaTnuiou
Oeooahovikng.

To amotéAeoud TNC BOKIUAS aQOPd QaTTOKAEIOTIKA TO BOKipIo TToU  XPNOIUOTIOINBNKE. H dokiun
TTPAYUATOTTOINONKE OE £PYUCTNPIOKEG CUVBIKEG, WOTE VA TTPOKUWEI N TTPOYHATIKA BEPUIKI} aywyILoTNTA
Tou Bokipiou. Ma va amodidel £va SokipIo TIg BIEG TIMEG HE QUTEG TTOU BidovTal OTO (PUAAC QTTOTEAECUATWY,
Ba TpETTEl VA Eival GHOIO TOTO ATTd GTTOYN KATAOKEUNG OG0 KAl aTmé amoyn £QAPHOYAS HE TO BOKIIO TTOU
xpnoiJomroinBnke. Kdabe diagopotroinarn, £0Tw Kal HIKPR, WTTOpEl va odnynoel Ot JIAQOPETIKA
QaTTOTEALOATA.

To EpyaoThpio Siatnpei 10 dIKAiWUA va XPNOIUOTIOIET T ATTOTEALOUATA TWV BOKIJWY OF ETMICTNHOVIKEG
SNUOCIEUOEIG, EMOTNUOVIKEG OVAKOIVWOEIG, EPEUVNTIKEG EPYAOiEg, KaBwg Kai KGBe €idoug avaAoyeg
£pYaoieC KaBAPG ETCTAUOVIKOU i EPEUVNTIKOU XOPOKTAPA, XWPIG VO aVOPEPEl TO OVOUA TOU AvaBeTn 1)
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. AIAAIKAZIEY / PROCEDURES
2.1 Egappoléueva Mpotuma / 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 Warmedammestoffe fur Gebaude - WerkmaBig hergestelite Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

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

DIN EN 13164:2009 Warmedammstoffe fur Gebaude - WerkmaRig hergestellite 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 Tiren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuRentiren ohne Eigenschaften beziglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

2.2 Aadikaoia Aokiurg/ Test Procedure

To Bokipio epappdéoTnke 0t €dIKO TAgioo (pdoka) Tou Hot Box amd Ttov Avabimn. H dokiun
uhoTroIenke oUuQwva pe Tig diadikaaieg Tou kaBopidovral ota TpoTuta DIN EN 1ISO 8990:1996
Norm, Warmeschutz - Bestimmung der Warmedurchgangseigenschaften im stationgren Zustand -
Verfahren mit dem kalibrierten und dem geregelten Heizkasten (ISO 8990:1994);

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

M ToV TTPoadIopIopd ToU ZUvTeAEoTH OeppiKig AywyipotnTag U xpnoipoTToIenke n oxeon:

qsp

.= oe W/(m?+K) otrou:

AB,: n BIaQopa TwWv BEPUOKPACILIV TIEPIBAAAOVTOG Twv BUo TTAEUPWY (YPuxpAg — Bepung) Tou utrod
péTpnon dokipiou og K

Osp: N MEON TTUKVOTNTA BEPUIKAG PONG TTOU dlaTTEpVd TO OoKiuo Ot W/m?
TTOU TTPOKUTITEI OTTO TIG OXECEIS!

Qep = (b;'n = chur - cDedge
sp—
By
A, -AB

s,5ur . )
Pa= mfiR—w—L OTTOU:

sur

®g. N Bepuikn por} TTou dlaTePVa TN pdoka o W

Degge: N OEPHIKA pOX| TTOU SIATTEPVA TNV TIEPIKETPIKN {wvr Tou dokigiou oe W

D, n mpoadidouevn Tpog o Hot Box Beppikn pory oe W

Ap ! M EMQAVEIQ TOU BOKIbiOU O m?

Agr N ETTIPAVEIQ TOU TTAQIOIOU — HAOKOG OF m’

ABs ey N BIOPOPA TWV PECWY BEPUOKPATILIV TWV BUO ETTIPAVEILY TNG HAOKAG (BEpUG—WUXPNAS) O
K

Rer: N BepuikA avrioTaon Tng JACKAG CE m2K/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:

s
AB

n

Fe in W/(m%K) where:

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

Qe = ciDin - (Dsur - (Dedge
sp =
4 Asp
A, -AB
Cpsur: surR s,5Ur where

sur

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

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

Dy the input heat flow of the hot box in W

Ay, 0 the surface of the specimen in m?

Aqr . 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 m2eK/W
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2.3 XpnoigotroioUpevog e€ohiopég / Equipment used

Zuokeun / Apparatus Tomog / Type | KataokevaoTrig / Manufacturer | Kwdikog / Code
Oepudg @dAapog/Hot Box TDW-4240 TAURUS Instruments W01
Movada ehéyxou / CPU PCB80C552 Philips W02
EvaAAdkreg/Heat exchangers | Major 300 GEA W 03
Wukrtng / Chiller Presto LH47 Julabo wWo4
Yiktng / Chiller FC 1600T Julabo W05

H eykardoTaon Sokipwy Oepuol Gaidpou TDW-4240 kahomTel Tig amaitioeig Tou mpotumou 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 thenmal transmission properties —
Calibrated and guarded hot box

Alaotdoeig ©gpuou ©aldpou / Hot box dimensions: 3600x3800x4600mm

Kpla mAsupd/ E1dixo mAaicio dokipiou (paoka)/ Ocpun Theupd/
Cold side Special test specimen frame (mask) Warm side
= CRIAT
;p A : : F4/0 7z, 9/{; ?/4:/‘ ’;/é 0( 1;2;/2 /,

¢
r
b

-’z

Q
~
NS
=

AN

/‘
T a e e e
S PIRY IR SRS Hrar
AN N SN
SN AN A

DAY AN N AN Y

A SN A Y

Q Q3

NN
ALY
NN SN
GOSN

e

=

Q
) 5

»
g
B
ot

O8N
o ¢0\
NN

Q
s
RSN
AN
T3]
il

0

o
O
K

~ S
o

X ~ 0
AN N A

I

<

=
)

X

%

>

SRS
NN

N
)
Y

N

BN
RN
SRS
'\\.\\\\“
SRR

S

N
%)

Y

3
\\\\

N

A <
Stk

N i
N 3
BN
Nty

AN |
)

N
N sk
\\\\

N -
3 =
>

BN
A 1 ]
NS ..
r,

D

>

<
N =
AN

~
&
N

=
=
NN

CF A A
OV AR L
d 7 ,,/f/ e,
@ |
-
“\‘ A A
O R R AN

\'\\

~

/-

7, 77
/I/»J/(fr/'%,”/u,, f,,’,’/,/

\x
AN

RS
b
(




AOKIMH/TEST: W.562.2011

3.2

3.3

AOKIMIO / TEST SPECIMEN
Mepiypaery / Description
Mpoiov/Product:
KartaokeuvaoTtig/Manufacturer:
AvaBétng/Client:

Aig0Buvon/Address:

Eykatdotacn/ Installation:

Ovopacia wpoidévrog/Product name:

Huepopnvia mapaywyrig/Production date:
AlgoTdoeic dokipiou/ Sample dimensions:

Karaokeur) / Construction

To maveh Trohuoupeddvng aToTeALiTal

ZENIAA/PAGE 6/8

Maveh TroAuoupeddvng / polyurethane panel

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

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

6° yIA. Adpioac — Tukoupiou, T.0. 1636, T.K. 41002 A / 6" km
Larisa — Sikourio, P.Q. 1636, 41002 Larisa

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

AUTOQEPOPEVO LETAAAIKG TraveR TToAuoupeBavng TAdiva 40 mm /
self-supporting metal faced panel polyurethane side 40 mm
22/11/2011

1480 x 1230 mm

amd  QUAAQ nposBappévou sTIYPeudapyupwpévou XaAuBa Tou

cuvdéovtal e a@pd TToAuoupeBavng, TTukvoTnTag 40+2 kg/m™
Mdxog eEWTEPIKNG TALUPAS XahuBdogpuihiou : 0,50mm

INayog sowTepIkng TTAEUpdas XaAuBdopuihou - 0,45mm
TZuvoAIKO TTaxog Tou TrdveA ToAuoupeBavng, 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 kglm3.

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 |

L0
&

Toun / Section

—

%

ActrTopépeia /Detail

*Ta ox£dia eToiudoTnkav améd Tov Avadém/ The drawings have been prepared by the Client.
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4. YYNOHKEZ AOKIMHZ / TEST CONDITIONS

4 1 Tevika dedopéva / General data

TEAIAA/PAGE 7/8

‘Evapgn pérpnong/Start of measurement : 05/12/2011 13:37h
Téhog pétpnong / End of measurement : 08/12/2011 08:37h
Aiapkeia pérpnong / Measurement duration : 67h
Emeodveia dokiyiou / Area of test specimen : 1,82m°
4.2 Aedopéva BaBuovéounong / Calibration data
Reur = 4,2880 + 0,0505 * Tie sur [M*K/W]
Thermal resistance around the frame R,
5,40 - '
520 - -
= 5,00 R -
[mekw] 450 : . -
4,60 . ol serm T e il Sl e e s e
4,40 |- -
4,20 .
400 | : |
4,0 6,0 8.0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Rei= -0,1963 * 0y *%* [M2*K/W]
Total surface resistance R,
0,220 - .
0,210
0,200
Rs‘z* 0,190 |- -
[m*K/W] 0180 & « + s y = 0,1963x
! A e
0,170
0,160
0,150 i : - ~ ! —
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow density q [W/m?]

F.= 0,3668 +0,0021 * gsp
Fee= 0,8090 +0,0001 * gsp

Convective fraction F.

1,00
0,80 A om0 Ly .
y = 1E-04x + 0,809
E: 0,60 .
0,40 e — ¢‘ L _A_-—g—jf* S e e o
, ; y = 0,0021x + 0,3668
0,20
0,00 | i (L |
0,0 10,0 20,0 30,0 40,0 500

Heat flow density q [W/m?]

60,0
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5. AMIOTEAEZIMATA AOKIMHZ / TEST RESULTS
5.1 AvaAutikd oroixeia dokiurg / Detailed test data

Mpoiov/Product : AUTOQEPOUEVO WETAMIKS TTaveN TToAuoupeBdavng TTAdivo 40 mm / self-supporting metal
faced panel polyurethane side 40 mm

O¢epuokpagia agpa Bepung Theupdg / Warm side air temperature Tai 20,10 C
Oepuokpaoia aépa yuxpric TAsupdg / Cold side air temperature Tae 0,51C
Oeppokpaoia Tou KarswBuvtipa aépa Beppnc TAsupdg / Warm side baffle temperature | T 19,77 C
Oepuokpacia Tou KateuBuvTripa aépa Yuxpns Theupdg / Cold side baffle temperature The 0,66 C
TaxutnTta aépa Bepung Thsupdg / Warm side air speed Vi 0,23 m/s
Tax0mnta aipa wuxprg mAeupdg / Cold side air speed Vie 2,41 m/s
Tuvohikn 1ox0¢ £106dou/ Overall input power Pin 35,70 W
MukvétnTa Beppikng porig dokiiou / Specimen heat flow density Qgp 8,63 W/m?
ZuvoAlkn emigaveiaxr avtiotaon / Total surface resistance Rt 0,185 m*KMW
MeTpoUpEvoC ouvTeAeoTrC Bepuikis aywyipotntag / Measured thermal resistance | Um 0,446 Wl(mz*K)
coefficient

Tumrommoinuévn emeavelakn avtiotaon / Standardized surface resistance Rt st 0,170 m**K/W
Aigupupévn aBeBaiotnta pétpnong / Extended uncertainty of measurement (GUM) 0,013 W/(m*K)

5.2 AmrotéAeopa dokiung/Test result

AlamoTtweeioa tiun / Determined value
TuvTeAeoTrc Oepuikig Aywyipdtntag / Thermal Transmittance Coefficient:

U = 0,449 W/(m?+K) CONHE TEs

Y
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