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1. TENIKOI OPOI / GENERAL CONDITIONS

To MOTOTOINTIKG AUTO Eival TO OTOTEAEGUA TNG DOKIUAG TNG BEPHIKAS aywyluoTNTag gvog DOpIKOU
otoixeiou. Meplypd@el avahutikd Ta amoTeAéoparta Tng SOKIUNG TTou £YIVE OTO OUYKEKPIUEVO DOKiUIO
BopIKoU GTOIXEIOU Kal TIPOCDdIOPIZE! TNV BEPUIK TOU AYWYINOTNTA PE £VO HOVOTINO péyeBog.

H dokipr TNC BEPUIKAG aywyiudTNTag £yive oTo EpyaocTrplo APXITEKTOVIKAG Texvohoyiag Tou THRUATOG
ApyiTekTOVWY olppwva pe Tig dladikaoieg Tng Y.A. KA/679/22.8.96, ®.EK. 826, 1e0x0g B’, apdpo 1,

TTAPAYPAPOG 2 KOI ETA ATTO OXETIKEG EYKPIOEIG TWV appOdiwy Opyavwy Tou AploToTteAeiou MavetioTnyiou
©eooahovikng.

To amotéAeopa TN OOKIMAG aPOpd OTTOKAEIOTIKA TO JOKIpIO TTOU ¥pnaipotroiénke. H  dokiun
TTPAYHATOTIOIBNKE OF EPYOOTNPIOKEG GUVBAKEG, WOTE VO TIPOKUYEL 1) TTPAYHATIKA BEPHIKA AYWYIHOTATG
Tou dokipiou. Ma va armodide £va JokipIo TG IBIEG TIWEG e AUTEG TTOU BidovTal OTO (PUAAO QTTOTEAECUATWY,
Ba TTPETTEN VA ival OJOI0 TOTO ATTO ATTOWN KATAOKEUNG 600 Kal OTT6 ATToWn EQAPHOYNS E TO Bokipio TTou

XpnoiuotromBnke. Kabe diagopotoinon, €0Tw Kai MIKPR, UTTOpEi va odnyfAoel ot DIAPOPETIKA
arroTeALCUATa.

To EpyaoTrpio diatnpei 10 SIKQiWHA VO XPNOIUOTIOIEl T ATTOTEAECHATA TwY DOKINWY OF ETTIOTNMOVIKES
SNUOCIEUOEIS, ETTIOTNUOVIKEG QVAKOIVUIOEIG, EPEUVNTIKEG EPYOTIES, KaBWw¢ Kal KABe €idoug avaAoyeg
epyaoieg kKaBapd emoTnUoVIKOU fj EPEUVNTIKOU XAPAKTAPA, XWPIC va avagépel To dvopa Tou Avabétn f
TOV TUTTO TOU TTPOIOVTOL,.

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@apuolopeva Mpdtutra / 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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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 - Werkmanig hergestellite 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 - Werkmafig hergestellte Produkte aus
extrudiertem Polystyrolschaum (XPS) - Spezifikation; Deutsche Fassung EN 13164:2008

DIN EN 13165:2009 Warmedammstoffe fur Gebaude - WerkmaBig hergestelite 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 bezuglich Feuerschutz und/oder Rauchdichtheit; Deutsche
Fassung EN 14351-1:2006+A1:2010

2.2 Aadikacia Aokiung/ Test Procedure

To Bokipio £QapuOCTNKe Ot €10IKG TAaiolo (pdoka) Tou Hot Box amo Tov AvaBétn. H doxiun
uhotroi@nke oUp@wva pe TG dladikacieg TTou Kadopidovial OTO TTPOTUTTO DIN EN 12412-4 :2003
Bestimmung des Warmedurchgangakoeffizienten — mittels des  Heizkastenverfahrens -
Rolladenkaesten

Mia Tov TTPOCBIOPICHO TOU TUVTEAEOTH OeppIKnG AywyiuoTtntag U Xxpnaipotroinénke n ox£on:

Up A A8, — AgA0 oA,
Ugp = —mtn =8 gg Wi(m*K) ommou:
ALA8,

a

Ums O GUVTEAEOTAG OepHIKNAG AYWYIHOTNTAG TOU HOVWTIKOU UAIKOU TTARPWONG Kal Twv pPOALV padi
ouvolikd og W/(m~+K)

A N ETIPAVEIR TOU MOVWTIKOU UNIKOU TTAjpWONG Kal Twy POAWY padi GUVOAIKA OE M’

AB,: n Blapopd TwWV BEPUOKPACIWY TTEPIBGAAOVTOG Twv BUO TTAEUPWY (PUXPAS — Bgpung) Tou UTTd
pétpnon dokipiou og K

As: O OUVTEAEOTAG BEPUIKAG AYWYILOTNTAG TOU MOVWTIKOU UNIKOU TTAfjpwong ot W/(m?+K)

ABsq: N OlO@OPAE TWV ETTIPAVEIAKWY BEPUOKPACIWY TWV BUO TTAEUPWIV TOU HOVWTIKCU UMKOU
TAfpwong oe K

As. N EMQAVEIX TOU PHOVWTIKOU UAIKOU TTARpwaong o€ m?

As. N ETMIQAVEIX TWV POALV OE m”

Qe N WEoT TTUKVOTNTG BEPHIKIG PONG TToU BITTEPVA T POA KAl TO HOVWTIKG UAIKO TTANpwong o€

Ll = oe W/(m*K) étrou:

Wim?
TTOU TTPOKUTITE OTTO TIG OXETEIG:
b= (D]'n _(Dsur "(I)cd
At
A, - 0B
Pgy= ———2 OTTOU:

R

sur
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®g N BepuIkn por| TTou diatrepvd T pdoka oe W

O n BepUIKN Pon TTou DIaTTEPVE TNV TIEPINETPIKMA GV TOU Bokipgiou oe W

O n pocdidopevn Tpog To Hot Box Bepuikn pory oe W

Agurs N EMQAVEIQ TNG HACKAS OE m?

AB¢ s N DIAQOPA TWV PECWY BEPUOKPACIWY Twy BUO ETMIPAVEILV TNG HAOKAS (Bepuns—puxpng) o€
K

Rerr N OEpHIKA avTioTACN TNG HAOKAG OF m?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 AD Ay
Ugp= 0 T 7 ef 78y Wi m?K) where:
A A,

ot Wl(mz'K) where:

Uni = 'qFt

n

Unmy the thermal transmittance Coefficient of the insulation filling material and the roller shutter
boxes together in
A:  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

Ns: the thermal transmittance Coefficient of the insulation filling material in Wl(mz-K)

A8, ;- the difference of the two surface temperatures of the insulation filling material in K

A+ the surface of the insulation filling material in m

A, 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?

obtained using the equations:

g = (I)in _(Dsm _(Dcd
Ai
A, -AB
D= MSU’R =L where

sur

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

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

®,,: the input heat flow of the hot box in W

A, the surface of the special frame (mask) in m*

AB, s, 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 m?
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2.3 Xpnoigotroloupevog e§omhiopdg / Equipment used
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Yuokeun / Apparatus Tomoc / Type | KaraokeuaoTiig / Manufacturer | Kwdikdg / Code
Qepudc OdAapog/Hot Box TDW-4240 TAURUS Instruments W 01
Movada eAéyxou / CPU PCBB80C552 Philips W 02
EvaAAdkTec/Heat exchangers | Major 300 GEA w03
Wukrng / Chiller Presto LH47 Julabo W 04
Yokrng / Chiller FC 1600T Julabo W 05

H eykardotaon Sokipwv Oeppol ©akdpou TDW-4240 KaADTTEl TIG ATTAITACEIS TOU mportutrou 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 1SO 8990:1996 Thermal insulation — Determination of steady-state thermal transmission
properties — Calibrated and guarded hot box

AlaoTdoeic Oeppol @alduou /Hot box dimensions: 3600x3800x4600mm
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3.2

3.3
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AOKIMIO / TEST SPECIMEN
Mepiypaer) / Description
Mpoiév/Product: TUoTnua poAou / Rolling shutter boxes
Karaokeuaatig/Manufacturer: TEXNOIMAAZT AEBE / TEXNOPLAST S.A.
Avabitng/Client: TEXNOMAAZT AEBE / TEXNOPLAST S.A.
Aic0Buvon/Address: 10° yiA. Maiaidg EBvikiig OBou Ocooahovikng Kikkig, TnA: 2310
784186 / 10° kim National Highway Thessaloniki-Kilkis, Tel: +30
2310 784186
Eykardoraon/ Installation: TEXNOMNAAZT AEBE / TEXNOPLAST S.A.
Ovopagia mpoidvrog/Product name: ZuoThpa poAoU pe @uihapdkl TAaoTiko / Rolling shutter boxes

with plastic roller profile.
Huepounvia Tapaywyrg/Production date:  24/06/2013
MaoTtdosig dokiyiou/ Sample dimensions: 228 x 203 mm

Texvikd xapakTnpioTikd / Technical specifications

MAGOTIKO KouTi poAoU Troptré amd okhnpd PVC pe @uAlapdki TTAOGTIKO. ZTnv Tpoooyn,
£OWTEPIKG, TOTTOBETENTAN BEPUOPOVWTIKY TAGKS SIOYKWHEVNS TTOAUOTERIVNG Monopoly Gray

EPS 80.

Rolling curved shutter boxes from rigid PVC with plastic rolier profile. In front, internally
mounted thermal plate polystyrene Monopoly Gray EPS 80.

ATreikovion / Drawing

1
> 150

4
i > 150

3

an

Maoka / Special frame (mask)

AicBnipac Bepuokpacias / Temperature sensor
Movwrikéd UAIkG TTAfpwarng / Insulation filling material
PoAa / roller shutter boxes

Oepuri Theupa / Warm side

Wuypr mAeupd / Cold side
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Toupr} pohoU / Section of roller
To ox£dlo erolpdoTnkav arré rov Avabemn/
The drawing have been prepared by the Client.

Alaordoerg e mm
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4. SYNOHKEZ AOKIMHZ / TEST CONDITIONS

4 1 l'evika dedopéva / General data

‘Evapén pétpnong/Start of measurement : 08/07/2013 09:18h
Téhog pétpnong / End of measurement : 10/07/2013 09:36h
AiGpkeia yéTpnong / Measurement duration : 48h
Em@daveia dokipiou / Area of test specimen : 0,0088m*
4.2 Aedopéva Babuovounong / Calibration data
Reu = 4,2880 + 0,0505 * Tre sur [M**KAWV]
Thermal resistance around the frame Rg,,
5,40 | — | l
5,20
*
B 5,00 : ——
e 4,80 |- . e -
m=*K/W] famees
[ 460 19 - o - -
4,40
420 | _ 2|
4,00 | G , - | s
4,0 6.0 8,0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Re;= 0,1963 * Q0% [M2*K/W]
Total surface resistance R
0,220 — o
0,210 +
- 0,200
= 0,190
[Mm**K/W] gy 0 e y =0,1963x
: 3 i e [Peaminy
0,170 . .
0,160 =
0,150 - i . - | E |
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow dencity g [W/m?]
Fei= 0,3668 +0,0021 * gsp
Fce= 10,8090 +0,0001 *gsp
Convective fraction F.
1,00
080 L == B e - L_
y = 1E-04x + 0,809
F, 060 -
S . e s a0
G e i y = 0,0021x + 0,3668
020
0,00 +— : : ! | i
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Heat flow dencity q [W/m

‘1

FENAA/PAGE 7/8
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5. AMOTEAEZMATA AOKIMHX / TEST RESULTS
5.1 AvahuTtika aToixeia dokiurg / Detailed test data

Mpoiov/Product : ZGotnua poAod 228 x 203 mm pe guAkapdx TAaoTiké / Rolling shutter boxes 228 x 203 mm with
plastic roller profile.

Qepuokpaoia aépa Bepprg TAsupag / Warm side air temperature Tai 19,94 C
Ospuokpagia aipa wuxpig TAsupds / Cold side air temperature Tae 0,54 C
Oepuokpagia Tou KateuBuvTrpa aépa Beppng TAeupdg / Warm side baffle temperature | Thi 19,60 C
Oepuokpacia Tou kareuBuvTrpa aépa wuxprig TAeupdg / Cold side baffle temperature The 0,67C
Tayutnra aépa Bepprig TAeupdg / Warm side air speed Vi 0,26m/s
Taxurnra aépa wuxpns Theupds / Cold side air speed Vie 2,47m/s
ZuvoAikn 1oxUs £1lc6dou/ Overall input power Pin 33,95W
MukvoTnTa BEpUIKAg por]g dokiyiou / Specimen heat flow density Q: 8,75W/m?
Tuvohikr emigavelakr] avtiotaon / Total surface resistance Rt 0,184m**K/W
MeTpolpevog cuvTeAsaTig Beppikric aywyipomrag / Measured thermal resistance | Um O,457Wl(m2*K)
coefficient

A Movwriko uhikod TTAijpwong / A value of insulation filling material A 0,041W/(m*K)
Aigupupévn aBeBaidtnra pétpnang / Extended uncertainty of measurement (GUM) 0,018W/(m**K)

5.2 Amrotéheopa dokiprig/Test result

AlamoTtwdeioa Tiur / Determined value

TuvTeAEOTAC Oeppikng AywyiuodtnTag / Thermal Transmittance Coefficient:
U; = 0,609 W/(m?«K)

—

@eooahovikn/Thessaloniki, 10.07.2013

AwarmiaTeupévo EpyaoTripio Aokipwy / Accredited Test Laboratory E.SY.D. No 704
Kowotroinpévog @opéag / Notified Body NB 2326

Eppavounrih T¢ekdkng / E 1 T%ekakis BaoiAciog Baaoiheiadng / Vasilios Vasiliadis
KaBnyntrg /Professor / MnxavoAéyog Mnxavikég / Mechanical Engineer

s

Aigubuvmic Tou Epyaotnpiou /Director of the Laboratory Yme0Buvog Ymoatiméng Aokipwv/Test Support Engineer



