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1. TENIKOI OPOI / GENERAL CONDITIONS

To moTomoinNTkd Qutd eival To amoTéAEoUa TNG BSOKIPAG TNC BepUIKAG aywylpdTNTaS £VOS Bopikou
oToixeiou. lNeplypagel avaAutikG ta amoreAéoparta TN BOKIUAC TTOU £YIVE OTO OUYKEKPIYEVO Bokipio
dopikou aToixeiou kai TTpoadiopiel TNV BepUIKA TOU aywyINOTNTA KE £va MOVOTIHO péyeBog.

H dokipn Tng BepuikAg aywyipotntag £yive ato EpyaoTripio ApXITEKTOVIKNG Texvohoyiag Tou Turuarog
ApXITEKTOVWY oUppwva pe Tig Siadikacies Tng Y.A. KA/679/22.8.96, ®.E.K. 826, TeEUX0S B', apbpo 1,
TIApaypagog 2 Kal PETA aTTd OXETIKEG EYKPIOEIS TWY appodiwy opydvwy Tou ApioToTeAeiou MavemmioTnuiou
Oeoocalovikng.

To amotéAeopa NG OokipAG aQopd QTTOKAEIOTIKA TO SOKiplo TToU Xpnoigotroiénke. H dokiun
TPAYUATOTTOINBNKE O€ EPYAOTNPIAKEG OUVBAKESG, WOTE VA TTPOKUWEI N TTPAYHGTIKY BepuIkA aywyipoTnTa
Tou Bokipiou. Ma va amodidel Eva Sokiuio TIg iBIES TINES e auTéC TTou didovTal oTo PUAAO aTTOTEAETUATWY,
Ba mpémel va gival 6poIo TG00 aTmd GTToYN KATACKEUAS 600 Kal aTro armroyn EQapuUoyng Ke To dokipio TTou
xpnoipotroibnke. Kdbe diagopotoinon, £0Tw kai WIKPH, WITOPEl va odnynoel e BlaQOpPETIKA
arroTeAEopuara,

To Epyaotipio diatnpel 10 Dikaiwpa va XpnoIUOTIoIEl Ta ATTOTEAETHATA TWV BOKINWV OF ETTIOTNUOVIKES
ONUOCIEUCEIS, ETNOTNHOVIKEG QVAKOIVWOEIS, EPEUVATIKEC EPYAOIEC, KaBwg Kal kABe €idoug avdaloyeg
Epyacieg kaBapd eMOTAUOVIKOU ) EPEUVNTIKOU XAPAKTAPQ, XWPIG VA avapEpEl TO Ovoua Tou AvaBiétn 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 Egapuoléueva Mpodtutra / Applied Standards

DIN EN ISO 8990:1996-09 Thermal insulation - Determination of steady-state thermal transmission
properties - Calibrated and guarded hot box

DIN 52611-1:1991-01 Bestimmung des Warmedurchlasswiderstandes von Bauteilen - Prifung im
Laboratorium.

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
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2.2

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

Aiadikaoia Aokiung/ Test Procedure

To Bokipio epapuéotnke oe eidikd TAGiolo (pdoka) Tou Hot Box amd Tov AvaBétn. H Sokiun
UAoTroiriBnke oUpgpwva pe Tig Siadikaaieg TTou kaBopifovral ato TpoTuTro DIN EN I1SO 12567-1:2001
Bestimmung des Warmedurchgangakoeffizienten mittels des Heizkastenverfahrens — Komplette
Fenster und Tueren
Ma tov pooBiopIou6 Tou ZuVTEAEDTH OepuIKAS AywyipdTnTac U Xpnoigotroiénke n oxéon:
= G2
G
AB,: n dlagopd Twv BeppoKPACIWLV TTEPIBAAAOVTOG TwV BUO TTAEUPWV (wuxpnc — Beppng) Tou utd
uétpnon dokipiou ot K

Qsp: N HEOT TTUKVOTNTA BEPUIKAG POAG TToU Biatrepvd To Sokiuio o W/m?
TTOU TTPOKUTITEI OTTS TIG OXETEIG:

oe W/(m*K) 6rmou:

Qsp = CDirl _"bsur _Cpadge
sp Asp
A, -AB
D= ———surR el 6TToU:

sur

Dy N Beppikn pory Tou Siatrepvd T pdoka oe W

Deqge: 1 BEPUIK PON| TTOU BIATTEPVE TNV TIEPILETPIKK WV TOU Sokipiou ot W

0T n mpoodidopevn pog To Hot Box Beppikr pory oe W

Asp© N EMIQAvEID TOU Sokipiou o€ m?

Asyi N ETTIQAVEIQ TOU TTAQICIOU — PAOKAC O M?

ABs sr: N BIOPOPAE TWV PECWV BEPHOKPATIV TWV BUO ETTIPAVEILIV NG HAokag (Bepuric—wuxprig) o
K

Rew: N Beppik avtioraon TG pdokag ot 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 I1SO 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:

qs - 2
Un= —2 in W/(m*K) where:
" 46, ke :

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

(Din i q)sur o cDeche
qu =
Ao
Asur 'Aes sur
q)sur: —R_— where

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

Peqqe . the heat flow which penetrates the perimeter area of the specimen in W
= the input heat flow of the hot box in W

As 1 the surface of the specimen in m?

Asy ©  the surface of the special frame (mask) in m?

ABs s, the difference of the mean temperatures of the surfaces of the special frame (mask) in K
suris  the thermal resistance of the special frame (mask) in m?eK/W
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2.3 XpnaipotroloUpevog e§omAiouds / Equipment used
Zuokeun | Apparatus Tomrog / Type | Kataokeuaoriig / Manufacturer | Kwdikég / Code
Oeppodc Odhapoc/Hot Box TDW-4240 TAURUS Instruments W 01
Movdada eAéyxou / CPU PCB80C552 Philips W 02
EvaAAdkreg/Heat exchangers | Major 300 GEA W 03
Yukne / Chiller Presto LH47 Julabo W 04
WYoktne / Chiller FC 1600T Julabo W 05

H eykardotaon dokiuwv Oepuol Oarduou TDW-4240 KaAUTTTE! TIG amaitijoeig Tou potuttou 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

AiaoTdoelg Oeppol @ahduou /
Hot box dimensions: 3600x3800x4600mm

Kpua mAeupad/
Cold side
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3.2

3.3

AOKIMIO / TEST SPECIMEN
Mepiypaer / Description

Mpoiév/Product: MaveA yia BUpeg kUpiag eic6dou / Panel for doors of main entry

KaraoksuaoTtig/Manufacturer: Kouproyhou A.E.- VERPAN / Kourtoglou S.A. - VERPAN

AvaBétng/Client: Kouptoyhou A.E. - VERPAN / Kourtoglou S.A. - VERPAN

AitBuvon/Address: 7,5° xiA Bépolag - Ndouoag, TnA 23310 93025 / 7" km Beria - Naousa,
tel +30 23310 93025

Eykardoraon/ Installation: Kouproyhou A.E. - VERPAN / Kourtoglou S.A. - VERPAN

Ovopaocia rpoiévrog/Product name:  VERPAN MANEA ZEIPA 60 / VERPAN PANEL CODE 60

Kartaokeun / Construction

To maveA (1230x1480 mm) amoreAeitar amé duo gUAAa ABS (Acrylonitrile butadiene styrene) Tng etaipeiag
Senoplast. Ta @UAa eival Tdxoug 2 mm ékaoTo kai 10 UMKG TAfpwong eival EUAo Aeukng (blockboard)
maxoug 20 mm. H k6AAnon @UAAwv kai blockboard ¢yive pe ToAuoupeBavikf KGAAa O TUVBRKES UWNARS
TiEang.

To dveA eival ToroBeTnpévo o€ TTAaiolo amd PVC oupguwva pE 1o oxEDIo.

To ouvoAik6 Tréxog Tou dokipiou eival 24mm kai emmigaveiakn pada eivar 13,12 kglmz.

The panel (1230x1480 mm) is made of two ABS sheets (Acrylonitrile butadiene styrene) by Senoplast. The
layers are 2 mm thick. A 20 mm thick blockboard wood is placed between the two ABS layers. The panel is
pressed together with polyurethane glue in high pressure.

The panel is placed in a PVC frame according to the plan.

The total thickness of the test specimen is 24mm and its surface mass 13,12 kg/m>.

ATreikévion / Drawing
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4. 2YNOHKEZ AOKIMHZ / TEST CONDITIONS
4.1 levika dedopéva / General data

‘Evapén pétpnong/Start of measurement : 08/02/2010 10.00h
Téhog pérpnaong / End of measurement : 10/02/2010 10.00h
Aidpkeia pétpnong / Measurement duration : 48.00h
Emaveia Sokipiou / Area of test specimen : 1,82m?

4.2 Aedopéva BaBuovounang / Calibration data
Rsur = 4,2880 + 0,0505 * Tpe ur [M?*KWV]

Thermal resistance around the frame R,

5,40 |
520
500 -
F;;Imﬂf] 480 -
4,60
4,40
420
4,00 S ] St sl
40 6,0 8,0 10,0 12,0 14,0 16,0
Mean temperature [°C]
Rit= 01963 *Q,, %™ [M2*KW]
Total surface resistance R,
e T —
0210 |
= 0,200
0,190 -
mﬂKfW] T :
[ 0,180 —
0,170
0,160
RER_ : : i S e e
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Heat flow dencity q [W/m?]
Foi= 0,3668 +0,0021 * qsp
Fee= 0,8090 +0,0001 * gsp
Convective fraction F.
1,00 _
F. 060
0,40
0,20
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. ATTIOTEAEZMATA AOKIMHZ / TEST RESULTS

5.1 AvaAutika atoixeia dokiurc / Detailed test data

Mpoidv/Product:
Oeppokpacia atpa Bepurig TAeupdg / Warm side air temperature Tai 19.99C
Oeppokpaoia aépa wuxprig TAeupds / Cold side air temperature Tae 0.53C

Oeppokpacia Tou KateuBuvTrpa aépa Bepuric TAsupdc / Warm side baffle temperature | Ty, 18.95C

Oeppokpaadia Tou kareuBuvtApa aépa wuxprig TTAsupdc / Cold side baffle temperature Toe 0.83C

Taxutnra aépa Beppnig mAsupds / Warm side air speed Vi 0.24m/s
Taxumra aépa wuxpng mAeupdc / Cold side air speed Vie 2.34m/s
Zuvohikn 10xUg e10650u/ Overall input power Pin 75.85W
MukvoTnra Beppikrig porjg dokipiou / Specimen heat flow density Qsp 31.44W/m?
Zuvohikr| emigaveiakn avriotacn / Total surface resistance Rst 0.178m* KW

MeTpoupevog ouvieAeotiic Bepuikig aywyipdtTag / Measured thermal resistance | Un, 1.672W/(m**K)
coefficient

Tutromroinpévn emgaveiakry avrioraon / Standardized surface resistance Rstst 0.17m>*K/W

Aleupupévn aBeBaiotnra pétpnong / Extended uncertainty of measurement (GUM) 0.051W/(m**K)

9.2 AtrotéAeopa dokipric/Test result

ZuvreAeoTig Oeppikrig Aywyiudtnrag / Thermal Transmittance Coefficient:

/ KN
WKHE 1
8 5*40

Ut = 1,69 W/(m3+K) £ :

Eppavounh TZekdkng / Emmanue Fzbkakis
KaBnyntrig / Professor
AieuBuvTrig Tou EpyaoTnpiou / Director of thel-a@yv

BaoiAeiog BaoiAeiadng / yam 10s Vasiliadis
MnxavoAdyog Mnxavikés / Mechanical Engineer
YmeuBuvog Yrootipigng Aokipwy / Test Support Engineer



