AOKIMH/TEST: W.594.2013 2ENIAA/PAGE 1/8

APIZETOTEAEIO TMANEMIZTHMIO OEZEAAONIKHE / ARISTOTLE UNIVERSITY OF THESSALONIKI

MIZTOMOIHTIKO AOKIMHZ / TEST REPORT

ZUVTEAEDTNG OEPUIKAG AYWYINOTNTAG PETPNUEVOS aUugwva e To DIN EN 12412-4
:2003 o¢ eykatdoTtaon Odokiywv Hot Box / Thermal Transmittance Coefficient
measured according to DIN EN 12412-4 :2003 in a guarded Hot Box test facility.

APIOMOZ AOKIMHZ / TEST NUMBER

W.594.2013

HMEPOMHNIA / DATE

05.07.2013

0>

Quality Assurance 1SO 9001
QMSCERT
Cert. No. 130308/1310

<SYD

Doxkipég Ap. Miot. 704
Test Cert No 704

Koivotroinpévog Qopéag Ap. 2326
Notified Body Nr. 2326

EPFAZTHPIO APXITEKTONIKHEZ TEXNOAOIIAZ / LABORATORY OF ARCHITECTURAL TECHNOLOGY
54124 Thessaloniki, University Campus, Tel: +30 2310 995501, Fax: +30 2310 995504, technology@arch.auth.gr, www.window.gr

TOMEAZ APXITEKTONIKOY ZXEAIAZMOY KAI APXITEKTONIKHZ TEXNOAOTIAZ / DEPARTMENT OF ARCHITECTURAL DESIGN & ARCHITECTURAL
TECHNOLOGY - TMHMA APXITEKTONQN MHXANIKON / SCHOOL OF ARCHITECTURE - MOAYTEXNIKH XXOAH / FACULTY OF TECHNOLOGY




AOKIMH/TEST: W.594.2013 >ENIAA/PAGE 2/8

1. FTENIKOI OPOI / GENERAL CONDITIONS

To moToToINTIKG QUTO €ival TO ATTOTEAECUA TNG OOKIKNAG TNG BEPUIKAG aywyIuOTNTAG VOGS OOUIKOU OTOIXEIOU.
Mepiypa@el avaAuTiKA Ta ATTOTEAEOUATA TNG OOKIMNG TTOU £YIVE OTO OUYKEKPIUEVO DOKIMIO SOUIKOU aTOIXEIOU
Kal TTpoodlopidel TNV BEPUIKN TOU AywyIUOTNTA PE £€va JOVOTIHO PEYEDOG.

H dokiun Tng Bepuikng aywyiuoétnTag £yive oto EpyacTipio ApxITekTovikng TexvoAoyiag Tou TuruaTog
ApxITekTOVWwy oupgwva pe Tig diadikaoieg TG Y.A. KA/679/22.8.96, ®.E.K. 826, Telxog B’, dpbpo 1,
TTaPAYPAPOG 2 KAl META ATTO OXETIKEG EYKPIOEIG TWV apuodiwv opydvwy Tou ApioToTeAgiou lMNMaveTTioTnuiou
@ecoalovikng.

To amotéAeopa TnG OOKIPAG a@opd aTTOKAEIOTIKA TO OOKiylo TTou Xpnolgotroiénke. H dokiun
TIPAYUATOTIOINONKE OE €PYACTNPIOKEG OUVONKEG, WWOTE VA TTPOKUWEI N TTPAYUATIKA BepUIKn aywyiudtnTa
Tou dokipiou. INa va atmmodidel £va dokiIo TIG idIEG TINEG PE AUTEG TTOU BidOVTAI GTO PUAAO ATTOTEAECHUATWY,
Ba péTrel va gival dPoio TOCO aTTd ATTown KATOOKEUAS 000 Kal atrd ATTown €QApPoynS UE TO OOKIiUIO TToU
xpnoigotroindnke. KdabBe OdiagopoTtroinon, £0Tw Kal HIKPr, MTTopei va odnynoel ot OIaQopeTIKA
aTToTEAEOUATA.

To EpyacTApio diarnpei 10 diKaiwpa va XpNOIUOTIOIEI Ta ATTOTEAETUATA TWV OOKIMWY CE ETTIOTNHOVIKEG
OnuoaoIeUoEIG, ETIOTNUOVIKEG QVOKOIVWOEIG, EPEUVNTIKEG EPyaOieg, KABWG Kal KABe €idoug avaAloyeg
Epyaaieg kaBapd eTIOTNUOVIKOU 1 €PEUVNTIKOU XOPAKTAPA, XWPIG va avapépel To dvoua Tou AvaBérn f 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. AIAAIKAZIEZ / PROCEDURES
2.1 Egappoldpeva Mpotutra / Applied Standards

DIN EN I1SO 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 1:2010-12 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


http://www.beuth.de/langanzeige/DIN+EN+ISO+12567-1/en/36857395.html&limitationtype=&searchaccesskey=SALL
http://www.beuth.de/langanzeige/DIN+EN+ISO+12567-1/en/36857395.html&limitationtype=&searchaccesskey=SALL
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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 fir Gebaude - WerkmaRig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

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

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

DIN EN 13165:2009 Warmedammstoffe fir Gebaude - Werkmalig 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 AuRentiren ohne Eigenschaften bezlglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

2.2 Aiadikaoia Aokiung/ Test Procedure

To dokiplo epapudoTnke o€ €181KO TTAaicIo (udoka) Tou Hot Box atrd tov AvaBéTn. H dokiur) uAoTroinenke
oupewva e TIG diadikaaieg Tou kaBopiovtalr oto TTpdéTUTTO DIN EN 12412-4 :2003 Bestimmung des
Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Rolladenkaesten

MNa Tov TTpoodlopiopud Tou ZuvTeAeoTH OeppikAG AywyiuotnTtag U xpnaoipgotroiiénke n oxéon:

_ Um,IAIAen - AﬁAes,ﬁAﬁ

oe W/(m2+K) oétrou:
A,LAD,

Usb

Umt = e oe W/(m2+K) étrou:

Umt 0 OUVTEAEOTAG OepUIKAG AywyiudTNTAG TOU JOVWTIKOU UAIKOU TTARpwOoNG Kal Twv poAwv padi
OUVOAIKG o€ W/(m2+K)

At n em@Aveia Tou JOVWTIKOU UAIKOU TTARPWONG Kal TwV POAWY Padi GUVOAIKG o€ m?

ABn: n dlo@opd Twv Bepuokpaaiwyv TTEPIBAAAOVTOG TwV dUO TTAEUPWYV (WYUXPAS — BEPUNG) Tou UTTO
péTpnon dokipiou ot K

Ni: 0 OUVTEAEOTAG BEPUIKAG AywYIUOTNTAG TOU HOVWTIKOU UAIKOU TTAfpwong o€ W/(m2+K)

ABsfi: n dla@OpPd TwWV ETTIPAVEIAKWY BEPUOKPACIWY TwWV OUO TTAEUPWYV TOU HOVWTIKOU UAIKOU
TARpwong oe K

Aii; N €mM@AveEIQ TOU JOVWTIKOU UAIKOU TTARPWONG O€ M2

Asb: N EMQEAVEIQ TWV POAWV GE M?

q: n péon TTUKVOTNTA BEPUIKAG PONG TTOU BIATTEPVA Ta POAG Kal TO HOVWTIKG UAIKG TTAR)pwaOng o€
W/m?
TTOU TTPOKUTITEI ATTO TIG OXEOEIG:
(Din B q>sur B (Dcd
Qe =
At
Asur Aes sur <
Dsur= R— OTTOU:

sur

Q®sur: N BepIKA por] TTou dlatrepva Tn pdoka oe W
Dca: N BepUIKA por) TTOU BIATTEPVA TNV TTEPIPMETPIKY Cwvn Tou dokiyiou og W
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Din: n mpoodidopevn TTPog To Hot Box Beppikr) po oe W

Asur: N EMQPAVEIQ TNG HAOKAG O€ M?

ABssur: N 81aQOPA TWV PECWV BEPUOKPATIWY TWV dUO ETTIPAVEIWY TNG HAoKag (BEpURS—wuxprg) o€
K

Rsur: N Bepuikh avriotaon Tng paokag oe m2-K/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 12412-4; 2003 Thermal performance of
windows and doors - Determination of thermal transmittance by hot box method — Part 4: Roller
shutter boxes

In order to calculate the Thermal Transmittance Coefficient U, the following equation was used:

U A A, — A A8
AL AD,

Afi

s fi

Usb = in W/(m2+K) where:

Umt = i oe W/(m2.K) where:
AO

n

Umt the thermal transmittance Coefficient of the insulation filling material and the roller shutter
boxes together in
At the surface of the insulation filling material and the roller shutter boxes together in m?

ABrn: the difference of the two ambient temperature of the two test sides in K

Ni:  the thermal transmittance Coefficient of the insulation filling material in W/(m2+K)

ABs;i: the difference of the two surface temperatures of the insulation filling material in K

Ai:  the surface of the insulation filling material in m?

Asb:  the surface of the roller shutter boxes in m?

q: the mean heat flow density which penetrates the insulation filling material and the roller shutter
boxes together in W/m?2

obtained using the equations:

Qe = (Din — (Dsur B (Dcd
At
A, -AB
Qsur= —SurR S where

sur

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

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

Oin: the input heat flow of the hot box in W

Asur :  the surface of the special frame (mask) in m2

ABssur: the difference of the mean temperatures of the surfaces of the special frame (mask) in K
Rsuri:  the thermal resistance of the special frame (mask) in m2
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2.3 XpnoigoTtroloUpevog €0TTAIONOG / Equipment used
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2uokeun / Apparatus Tumog / Type | KaraokeuaoTg / Manufacturer | Kwdikég/ Code
Oepuog @daAlapog/Hot Box TDW-4240 TAURUS Instruments w01
Movdada eAéyxou / CPU PCB80C552 Philips W 02
EvaAAdkTeg/Heat exchangers | Major 300 GEA W 03
Yokrng / Chiller Presto LH47 Julabo W 04
Yokrng / Chiller FC 1600T Julabo W 05

H eykardoTaon doKiywy Oegppol ©aiduou TDW-4240 kKaAUTITEl TIG aTTAITACEIG Tou TTpoTUTTou DIN EN 1ISO
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

AlooTdoeic Oeppol OaAduou /Hot box dimensions: 3600x3800x4600mm
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3.2

3.3

AOKIMIO / TEST SPECIMEN

Meprypacr) / Description
Mpoiév/Product: ZuoTtnua pohou / Rolling shutter boxes
Karaokeuaatrig/Manufacturer: TEXNOIMAAZT AEBE / TEXNOPLAST S.A.
Avabétng/Client: TEXNOMAAZT AEBE / TEXNOPLAST S.A.
AievBuvon/Address: 10° xiA. MoaAaidg EBvikng Odou Oeooalovikng KiAkig, TnA: 2310
784186 / 10° km National Highway Thessaloniki-Kilkis, Tel: +30
2310 784186
EykardoTaon/ Installation: TEXNOMAAZT AEBE / TEXNOPLAST S.A.
Ovopaocia poidvtog/Product name: ZuoTtnua poAou pe @uAAapdki aAoupiviou / Rolling shutter boxes
with aluminum roller profile.
Huepopnvia mapaywyrg/Production date:  24/06/2013
AlaoTdoeig dokiyiou/ Sample dimensions: 228 x 203 mm
Texvik@ xapaktnploTIKa / Technical specifications
MAaoTIkG KouTi poAoU TTopuTTé amd okAnpd PVC pe @uAAapdki aloupiviou. ZTnv mmpoooyn,
EOWTEPIKA, TOTTOBETEITOI BEPUOPOVWTIKY TTAGKO dloyKwpEvNg TToAuaTepivng Monopoly Gray
EPS 80.
Rolling curved shutter boxes from rigid PVC with aluminum roller profile. In front, internally
mounted thermal plate polystyrene Monopoly Gray EPS 80
Atreikovion / Drawing
sk
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Maoka | Special frame (mask) Toun poAou / Section of roller
Aiobnrhpag Bgpuokpaaciag | Temperature sensor To oxédio eToIudoTnKav atrd Tov Avabétn/
Movwriké uAiké mApwang I Insulation filling material The drawing have been prepared by the Client.
PoAd I roller shutter boxes
O¢cpun mAcupd /| Warm side
Wuxpr mAeupd / Cold side Aiaordoeigc o€ mm
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4. ZYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 levikd dedouéva / General data

‘Evapén pétpnong/Start of measurement : 03/07/2013 09:11h
TéNog pétpnong / End of measurement : 05/07/2013 09:29h
Aigpkela pétpnong / Measurement duration : 48h
Emodveia dokipiou / Area of test specimen : 0,9988m?

4.2 Aedopéva BabBuovounong / Calibration data

RSUT
[M?*K/W]

[M?*K/W]

Fe

Rsur = 4,2880 + 0,0505  * Tme,sur [M**K/W]

Thermal resistance around the frame Rsur
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Fce = 0,8090 + 0,0001 * gsp
Convective fraction F¢
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Heat flow dencity q [W/m?]
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5. ATIOTEAEXMATA AOKIMHZ / TEST RESULTS

5.1 AvaAuTikd oTtoixeia dokiuAg / Detailed test data
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Mpoiév/Product : ZUotnua pohou 228 x 203 mm pe @uAAapdki ahoupiviou / Rolling shutter boxes 228 x 203 mm with

aluminum roller profile.

O¢eppokpaaia aépa Bepung TAeupds / Warm side air temperature Tai 19,89 C
O¢epuokpacia aépa wuxpng mAeupdg / Cold side air temperature Tae 0,55C
O¢eppokpaaia Tou KateuBuvtrpa aépa Beppung TTAeupag / Warm side baffle temperature | Thi 19,48 C
Oeppokpaaia Tou kKateuBuvTrpa aépa Wuxpng TAeupdg / Cold side baffle temperature The 0,69 C
TayutnTta aépa Bepung TAeupdg / Warm side air speed Vii 0,26m/s
TaxutnTa aépa wuxpngs mAeupdg / Cold side air speed Vie 2,56m/s
>UVOAIKN 10XUG £10680u/ Overall input power Pin 39,14wW
MukvoTnTa BeppikAg pong dokipiou / Specimen heat flow density Qt 11,62W/m?
> UVOAIKN eTTIpavelakn avTiotaon / Total surface resistance Rst 0,183m**K/W
MeTpoupevog ouvTeAEOTAG Bepuikng aywyiudtnTag / Measured thermal resistance | Umt 0,610W/(m?*K)
coefficient
A MovwTikoU uAikoU TAfpwaong / A value of insulation filling material A 0,041W/(m*K)
Aicupupévn aBeBaidtnta pétpnong / Extended uncertainty of measurement (GUM) 0,027W/(m?*K)
5.2 AtrotéAeopa dokiung/Test result
AlamoTwOeioa Tir / Determined value
2UuvTeEAEOTAG OepuIKAG AywyiudTtntag / Thermal Transmittancg;\C“Zggfﬂc\ient:
Usb = 0,888 W/(m?4K) N
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