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1. TENIKOI OPOI / GENERAL CONDITIONS

To moToToINTIKG QuTd cival 10 amotéAeopa TnG BoKIPAG TNG BEPHIKMAG AywyIpdTNTAg £VOS OOMIKOU
oToixeiou. lMepiypd@el avahuTikG Ta ammoteAéouaTta TnG DOKIMAG TTOU £YIVE OTO OUYKEKPIUEVO DOKiUIo
BOMIKOU OTOIXEIOU Kai TTpoadlopilel TNV BEPUIKI TOU aywyiHOTNTA PE éva HOVOTIHO péyeBog.

H Sokiur Tng BepUIKAG aywyiheTnTag £yive o1o EpyacTrpio ApXITEKTOVIKNG Texvohoyiag Tou Tunuarog
ApPXITEKTOVWY oUpQwva pe Tic diadikaoies Tng Y.A. KA/B79/22.8.96, ®.E.K. 826, teixog B, apbpo 1,
TTApAypPaQOC 2 Kal YETA aTTO OXETIKEG EYKPIOEIS Twy appodiwy opydvwy Tou ApioToteAeiou lMavemoTnuiou
OecooAovikng.

To amotéAeopa NG OOKIUAG OQOPd ATOKAEIOTIKA TOo Jokipio Trou  xpnoipotroindnke. H. dokiyn
TPAYUATOTTOINBNKE OF £PYOOTNPIOKEG CUVORKEG, WATE va TTPOKUWEI 1} TIPAYMATIK] BEPUIKA aywyludtnTa
Tou Sokigiou. Ma va amodidel £va dokipio TG DIEG TIUEG YE auTEG TTou BidovTal OTO PUAAD ATTOTEAECUATWY,
Ba TTPETTEl va gival GUOI0 TOCO ATTd ATTOYr KATAOKEURS 600 Kal atrd arroyn eQApUoyng JE TO dOKiUIo TTou
ypnoigotronenke. Kdbe OJiagopotroinon, €0Tw Kal MIKPR, HTTOpEl va odnynoel gt OIaQOPETIKA
QTTOTEAECUATA.

To Epyaotrpio diarnpei 1o SIKAIWNG va XPNOIUOTTOIE TA OTTOTEAECUOTA TWV DOKIMWY TF ETTIOTNHOVIKEG
ONUOCIEUTEIC, ETTIOTNUOVIKEG CVAKOIVWOEIG, EPEUVNTIKEG £PYaCiEg, KOBWG Kal KGOt €idoug avaloyeg
£pYOOieg KOBOPA ETIOTNHUOVIKOU 1) EPEUVNTIKOU XAPAKTAPA, XWPIg va avagépel To dvopa Tou AvaBétn 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. AIAAIKAZIEZ / PROCEDURES
2.1 E@apuoloueva 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 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
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2:2

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 1279-56:2005+A2:2010

DIN EN 13162: 2009 Warmedammestoffe fur Gebaude - WerkmaRig hergestellte Produkte aus
Mineralwolle (MW) - Spezifikation; Deutsche Fassung EN 13162:2008

DIN EN 13163:2000 Warmedammstoffe fur Gebaude - WerkmaRig hergestellte Produkte aus
expandiertem Polystyrol (EPS) - Spezifikation; Deutsche Fassung EN 13163:2008

DIN EN 13164:2009 Wamedammstoffe fur Geb&ude - Werkmafig hergestellte 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 Tiiren - Produktnorm, Leistungseigenschaften - Teil 1: Fenster
und AuBentiren ohne Eigenschaften bezuglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

Aladikaoia Aokiprig/ Test Procedure

To Bokiyio spapuodoTnke ot €1dkd TAoiclo (Ndoka) Tou Hot Box amd tov AvaBérn. H Dokiun
uhoTroIfiBnke oUpPwva pe TG diadikaoieg Tou kabopifovial ato Trpétuo DIN EN 12412-4 :2003
Bestimmung des Warmedurchgangakoeffizienten mittels des  Heizkastenverfahrens —
Rolladenkaesten

o Tov TTPOCdIoPIoUO TOU ZUVTEAEDTH Oepuikig AywyiuoTtntag U xpnolgotroinénke n oxeon:

UmtAiAen _AﬂAesﬁAfl
Usb = , :
ALAD,

og WI(m*K) 6tou:

V= e oe W/(m?+K) éTrou:

n

Umt 0 OUVTEAEOTAS OEPUIKNAG AYWYIHOTATAG TOU HOVWTIKOU UAIKOU TTARPWIONG Kai Twv poAWV padi
GUVOAIKG ot W/(m*+K)

A N ETMIQEAVEIR TOU POVWTIKOU UAIKOU TTAfpwang Kal Twv poAwV padi ouvolikd og m?

AB,: 1 dlagopd Twv BEPPOKPATIWY TTEPIBAANOVTOS Twv BUO TTAEUPWV (Yuxpng — Bepung) Tou utrd
pETPpNon dokipiou og K

As. 0 OUVTEAEOTIG BEPUIKAS QYWYINOTNTAS TOU HOVWTIKOU UAIKOU TTARPWONG OE W/(m?K)

ABgq: n DIOPOPA TWV ETTIPAVEIAKWY BEPUOKPACILIV TWv BUO TTAEUPWY TOU HOVWTIKOU UAIKOU
TANpwong ot K

Aq: N EMQAVEIR TOU HOVWTIKOU UAIKOU TTANpwong ot m?

Agp. N ETIQAVEID TWV POAWYV OE M

ol N péon TTUKVOTNTA BEPPIKAG PONG TTOU BIATTEPVA TA POAX KAl TO HOVWTIKO UAIKG TTAfpWwoNg o€

W/m®
TTOU TTPOKUTITEI OTTO TIG OXEOEIC!
(Din = (:D%ur . q)cd
Q= ‘
At
A, 0B
Py= e OTTOoU:
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@gr N OepUIKA por] TTOU BIGTTEQVE TN pAoKka oe W

Dy n BepuIkn POr TToU BIOTTEPVA TNV TTEPINETPIKNA v Tou dokipiou oe W

[OT n mpoodidduevn Tpog 1o Hot Box Beppikr pory oe W

Agr. N ETIPAVEID TNG JAOKAG OE m?

DB gy N DIAPOPA TWV PECWY BEPPUOKPATIY TWV BUO ETTIPAVEIWY TNG HAOKAG (BEPUNc—YUXPNG) O
K

Reur: N OEPHIKA QVTIOTOAON TNG MAOKAG OE MKMW

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:

e Um,tAtAen - AnAes,ﬂAﬁ

Uy = in W/(m2-K) where:
sb AsbAen ( )

9,

Unt= E UEW/(mz'K) where:

hn

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

AB,. the difference of the two ambient temperature of the two test sides in K

Nq:  the thermal transmittance Coefficient of the insulation filling material in W/(m?-K)

AB. 1 : the difference of the two surface temperatures of the insulation filling material in K

Aq  the surface of the insulation filling material in m?

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

e the mean heat flow density which penetrates the insulation filling material and the roller
shutter boxes together in Wim?

obtained using the equations:

Bus (I)in B (I)sur B q)cd
At
A, -AB
Dgyr= '“**"”—*SUTR S where

sur

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

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

Dy the input heat flow of the hot box in W

Aqyr - 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
Rsu::  the thermal resistance of the special frame (mask) in m?
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2.3 XpnoiyotroioUpevog e€omAiIopogs / Equipment used

Zuokeun / Apparatus Tomog / Type | KaraokeuaoTrig / Manufacturer | Kwoikog / Code
Bepuodg Oaiauog/Hot Box TDW-4240 TAURUS Instruments W 01
Movada eAéyxou / CPU PCBB80OC552 Philips W 02
EvahAdkreg/Heat exchangers | Major 300 GEA w03
Yuktng / Chiller Presto LH47 Julabo W 04
Yoktng / Chiller FC 1600T Julabo W05

H eykardotaon dokigwy Oepuol Qalduou TDW-4240 kaAuTrTel Tig atraitfioelg Tou mpotdtrou DIN EN
I1SO 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

AlgoTdosig Oeplot Gahdpou /Hot box dimensions: 3600x3800x4600mm

KpUa mAsupd/ Eid1kd rAgioio dokipiou (paoka)/ Qepun TAsupd/
Cold side Special test specimen frame (mask) Warm side
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AOKIMIO / TEST SPECIMEN
3.1 Teprypaen / Description

Mpoiév/Product: Z0otnua pohoU / Rolling shutter boxes

KaraokeuaoTrig/Manufacturer: TEXNOMAAZT AEBE / TEXNOPLAST S.A.

AvaBétng/Client: TEXNOMAALT AEBE / TEXNOPLAST S.A.

AigtBuvon/Address: 10° yiA. MaAmidg EBvikg Odou Osaaahovikng Kikkig, TnA: 2310
784186 / 10° km National Highway Thessaloniki-Kilkis, Tel: +30
2310784186

Eykartdotaon/ Installation: TEXNOMAAZT AEBE / TEXNOPLAST S.A.

Ovopagcia TpoiovTog/Product name: TUoTnua pohou pe @uAiapdkl ahoupiviou / Rolling shutter boxes

with aluminum roller profile.
Huepounvia mapaywyng/Production date:  24/06/2013
Aiaordosic dokiyiou/ Sample dimensions: 228 x 203 mm

3.2 Texvikd xapaktnpioTikd / Technical specifications

MAaoTikd Kouti pohou TropTé amd okAnpod PVC pe @uAlapdkl ahoupiviou. ETnv TTpocoyn,

£OWTEPIKG, TOoTTOBeTEITal BeppopovwTikh TTAdka dloykwuévng TroAuoTepivig 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

3.3 Ameikovion / Drawing

1.3 e 1
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L
=
|
]
u
! ol
B || 01
Méoxa / Special frame (mask) Toun pohou / Section of roller
AroBnrinpag Bepuokpaaiag / Temperature sensor To axédio eToipdoTnkay amd Tov Avabern/
Movwriké uhiké mAnpwang / Insulation filling material The drawing have been prepared by the Client.

PoAd / roller shutter boxes
Qepun mAeupa / Warm side

Wuypn mAeupd / Cold side Alaaraoeic ge mm

I R
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4. YYNOHKEZ AOKIMHZ / TEST CONDITIONS

4.1 lNevika dedopéva / General data

ZEAIAA/PAGE 7/8

‘Evapén yétpnong/Start of measurement : 03/07/2013 09:11h
Tehog pétpnong / End of measurement . 05/07/2013 09:29h
Aidpkeia pétpnong / Measurement duration : 48h
Emipaveia dokipiou / Area of test specimen : 0,9988m?
4.2 Acdopéva BaBuovounong / Calibration data
Reur = 4,2880 + 0,0505 * T sur [M**K/W]
Thermal resistance around the frame R,
540 AL I LR
5,20 .
0 4 B
o , e
ten 4,60 P i
4,40
4,20
4,00 i i)
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 Ry,
0,220 - { ; T
0,210 -
R 0,200
e 0,190 o
[m**KIW] . (e el Y y = 0,1963x i
’ * s e e
0,170 =
0,160
0,150 | e e e e ‘
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow dencity q [W/m?]
F.;= 0,3668 + 0,0021 * gsp
Fee = 0,8090 + 0,0001 * gqsp
Convective fraction F
1,00 - ; ‘
|
080 {— B = L e ,,,WNJ
y = 1E-04x + 0,809
EL 060 L= i = b
0,40 - e L - - P
' » y = 0,0021x + 0,3668
0,20
0,00 1 i W |
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow dencity q [W/m?]
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5. ATIOTEAEZMATA AOKIMHZ / TEST RESULTS
5.1 AvaAuTikd aToixeia dokiprg / Detailed test data

Mpoidv/Product : Zoomua pohot 228 x 203 mm pe @uAAapdkl ahoupiviou / Rolling shutter boxes 228 x 203 mm
with aluminum roller profile.

Ogppokpaoia aipa Beppric TAeupds / Warm side air temperature Tai 19,89 C
Oepuokpaocia aépa yuxpng TAsupdg / Cold side air temperature Tae 0,55C
Oepuokpacia Tou kateuBuvTripa aipa Beppng mheupdg / Warm side baffle temperature | Thi 19,48 C
Oepuokpacia Tou kareuBuvtripa afpa Yuxpns TAsupds / Cold side baffle temperature The 0,69 C
Taxirnra aépa Bepuris TAeupdg / Warm side air speed Vii 0,26m/s
Taxutnta afpa wuxpns Theupds / Cold side air speed Vie 2,56m/s
ZuvoAikn 10%0¢ £ilc6dou/ Overall input power Pin 39,14W
MukvéTtnTa Bepuikrg porg dokiyiou / Specimen heat flow density Q 11,62W/m?
Zuvohikrj emipaveiakr avtiotaon / Total surface resistance Rt 0,183m** KW

MeTpolpevog cuvteAeomg Bepuikng aywyiuotnrag / Measured thermal resistance | Um 0,610W/(M**K)
coefficient

A MovwTtikoU uAMikoU TARpwang / A value of insulation filling material A 0,041W/(m*K)

Aigupupévn aBeBaidtnra pérpnong / Extended uncertainty of measurement (GUM) 0,027W/(m**K)

5.2 AmrotéAeopa dokiung/Test result

AlamoTtweeioa Tiun / Determined value
ZuvTteAeoTG Oeppikng Aywyiuotntag / Thermal Transmittance Coefficient:

U; = 0,888 W/(m?xK)

Oeooahovikn/Thessaloniki, 05.07.2013

AlamoTteupévo Epyaotipio Aokipywy / Accredited Test Laboratory E.SY.D. No 704
Kowvotroinpévog ®opéag / Notified Body NB 2326

EppavounA Téekakng / Emmgnuel Tzekakis BaoiAgiog BaoiAeiadng / Vasilios Vasiliadis

Kaénynrig /Professor Mnxavohdyog Mnxavikég / Mechanical Engineer

AiguBuvTrg Tou Epvuompiot%ﬂ;) B aboratory YmetBuvog Yoot pigng Aokiuwv/Test Support Engineer



