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TEST REQUESTED BY
Client No.: 835

Ciient Contract No.: 1
Date of Contract: 3.08.2015
Client: Ssiectran Elektrokimya Ltd, S
Address: Derebavu Cd. Sengll Sk. No: &, 324303 Halkah -
Kucukcakmace | 1stanbul

Talephone: (212) 47003 10 /(212) 471 28 89

DEFINITION AND DESCRIPTION OF PRODUCT
Manufacturer of Product: Salectran Elekrokimya Ltd, St (Arbor Ahsap Pancarg)

Address of Manufacturer of Al Pasa Kayu, Ataturk Biv Késtemir Yolu Cd. No 74, 34570 Silivri /
Product: 'stasbul, (292} 736 08 01

Type of Product: Frame Profiles and Windows With or Without Glazing/Opague
Panels

Trade Name and arbor-Fenex [ 783 Top Swing Window
Description of Product:

Product Data Form Date / 3.08.2015 / NBF. 10077
Ma.:

Date of Calculation: 5.08.2015

Calculation Standard(s) (1) Thermai Performance of Windows, Doors and Shutbers -
Used: Calculation of Thermal Transmittance - Part 1 General {T5 EN IS0
10077-1:2005) and Part 2: Numarical Method for Frames (TS EN
180 10077-2:2012); (2) Glags in Bullding-Determinatian of Tharmal
Transmittance [U«valua)-Calculabion Method (TS EN 673:2011)

Product Standard: TS EN 14351-1:2006+&1: 2010 Windows and Doors-Prodact
Stamdard, Perfarmance Characteristics-Part 1:Windows and External
Pedestrian Doorsets Without Resistance to Fire and/or Smoke
Leakage Characteristics
Total N er of Pages of 7 Pages (Except cover page) + Annexes
p Report:

— 3 Prepared By Approved By
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CONDITIONS OF ISSUE AND USE OF THE REPORT
1. This report is issued in accordance with the provisions of the Laboratory Contract
approved, The reports are invalid if not signed and stamped properly,
2. The results contained herein apply anly to the particular product evaluated and to the
cpeciflc measurements,; tests and calculations carried out, as defatied In this report.
3, The issuing of this report does not indicate any measura of appraval, certification,
suparvision, technical control and surveillarce by SBD of any product,
4. This report is not 8 'Product Certificate’ and may not be used as a 'Product Certificate’
5. Any part of this repart must nat be copied or raproduced in any form without the written
permission of the SBD laboratory, No extract, abridgement or abstraction from this report
may be published or used to advertise a product without the written consent of the
managing director, SBD. SBD reserves the absalute right to agree or reject all or any part of
the details of any item or publicity for which consent may be sought.

SBD laboratory issues this report against the request of the client which is the manufacturer
af the product (The request by the client is in the scope of the notified body ). This report is
published inaccordance with the provisions of the Construction Products Fegulation
[305/2011) and the relevant leglslations and standards, The notified body number of the
SBD laboratory is "2271",

[SBD is the abbreviation of Standart Beigelendirme Denetim Deney Muayane ve Teknik
kantrol Lid. Stl.)

INTRODUCTION
According to "TS EN 14351 -14A1 Windows and Doors-Product Standard, Performance
Characteristics=Part-1: Windows and External Pedestrian Doorsets Without Resistance to Fire
and/or Smoke Leakage” standard, the thermal transmittance calculation shall be carried out
o determine the thermal performance of windows and doors. The thermal tansmittance
caloulation shall consist of;
a) TS EN IS0 18077-1 Thermal Performance of Windows, Doors and Shutters - Calculation
of Thermal Transmittance = Part 1: General,
b} TS EM 150 10077-2 Thermal Perfarmance of Windows, Doors and Shutters - Calculation
af Thermal Transmittance - Part 2@ Mumerical Method for Frames and
c) T= EM 673 Glass in Eulldlng-DEterrnlnar,lnn of Thermal Transmittance (U-value)-
Calculation Method Standards.
The SBD laboratory is to detarming the thermal transmittance of the windows/daors defined
in this report using the standards abowve,

Upon the reguast of the client, the Labaratory Cantract was signed and approved on the
specified date between the client and SBD. The calculation method was explained to the
client and the client agreed an the method by approving the contract. The product of which
technical specifications submitted by the client were detailed below were evaluated
according to the applicable requiremants of the relevant standard. The calculation resuits
were shown on the fallowing pages of this rapart,
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The report is related ko the actual units that have been evaluated and dees not provide
information on the ongoing productian. The manufacturer may use the calculation results for
"CE™ marking but it must also take the requirements of the relevant product standard Into
consideration for "CE" marking.

DEFINITION AND TECHNICAL SPECIFICATIONS OF PRODUCT
SBD has not taken any responsibility and has been invalved naither in preparing the
drawings of the window nor In specifying the technical specicifications of the window and
components used in the window. All information taking place in this report regarding the
identity of the product are based on the information provided by the manufacturer.

The technical specifications of the product were jdentified and recorded under the laboratory
praject number given below, The product has the following properties as declared by the
manufacturar,

Laboratory Project Mo: 4y 02/03-1502
Manufacturer of Product: Sclectron Elekrokimya Ltd. Sti. {Arbor Ahsap Pencere)
Address of Manufacturer of ) Pasa Koyu, Ataturk Blv, Késtemnir Yolu Cd. No: 74, 33570
Product: gjjiyr / {stanbul; {212) 736 08 01
Type of Product: Frame Profiles and Windows With or Without Giazing/Opaque
Panels

Trade Name and

Description of Product: a-por-Fenex / 78a Top Swing Windaw

Product Data Form Date / 3.08.2015 f NBF.10077
MNo:

Type of Opening: Top swing
Direction of Opening: Qutward opening
Dimensions of Frame: 1200 mm (Outer width) x 1600 mm { Quter Height)
Dimensions of Casement: | 108 mm (Duter width) x 1516 mm [Duter Height'}
Type of Frame Material! maranti and Pine Wood Frame [ Specific weight = 450 kg/m3
< 500 kg/m3 - Softwaad)
Thermal Break-Name of Sclegel
Manufacturer:
Thermal Break-Trade Aguamac QLON Weather Seal 2120
Name of Material:

Thermal Break-Type of Polysthylene (Liner) + PU (Foam) + Polypropylene (Hard
Material; fook)

Waather Stripping-NMame Uniform Sistemi Per Serramenti S, P, A,
of Manufacturer:

Weather Stripping-Trade DE 133
Mame of Materisl:
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Weather Stripping-Type of EPDM + EPDM Espensa 3 mm
Material:

Mominal Thickness of 24 mm
Glazing:

Outer Pane-Name of Trakye Cam
Manufacturar:

Quter Pane-Trade Name: TRC Ecotherm

Duter Pane-Type: Fioat Glass
Outer Pane-Thickness: 4 mm
Inner Pane-Mame of Trakya Cam
Manufacturer:

Inner Pane-Trade Name: TREC Helia Clear

Inner Pane-Type: Float Glass
Inner Pane-Thickness: 4 mm
Cavity Type: ARGON (90%:)
Cavity Thickness: 15 mm
Spacer: NEDEX Warm Edge Profilex [soprofll Spacer
Desiccant: Desiccant incorporated with spacer
Primary Sealant: Polyisobutyiene
Secondary Sealant: Thiocal (Polysulfide)

DESCRIPTION OF CALCULATION METHOD
The findings presented in this report shodld be assessad logether with and basad on the
standards mentioned already. The client delivered the requested technical specifications of
the product and of the components/materials used in the manufacture of the product, The
drawings with 'd=" extension were also supplied by the client for the product as well as the
section of the frames composing the product.

The thermal transmittance calculations were carried out using the DARTWIN Software

( Frame Simulator 2 and Frame Compoeser 2) with the information supplied,

The thermal transmittance of a frame section (L} was determined with the glazing replaced
by an insulating panel according to Annex C (TS EN 10077-2), with the external and Intarnal
surface resistances taken from Annex B. The lingar thermal transmittance of the Intersaction
of frame (] and glazing were detarminad from calcuiations with the glazing in place and
with the glazing replaced by an insulated panel,
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The thermal transmittance of glazing (U,) was calculated based on TS EN 673 Standard
using the specifications given for giazing. The calculation methed, Excel Spreadshast
(HF.01.1) was employed for this purpose, The HF.01.1 Spreadsheet developed by the 580
Laboratory had béen valldated and accredited by the Turkish Accreditation Agency.

Unless otherwise specified, the design values for the thermal conductivities of the materials
were pbtained from TS EN 10077-2 Annex & and these values were alsa listed in the
annexes of this report. Since some values were abtalned from the tables of the relevant
standards, the results glven in this report should be regarded as ‘indicative values' rather
than the 'definitive values',

Bestrictions:

1) Calculations are valid far tha technical specifications and conditions given |n this report.
The calculatian results are highly dependent upon the internal and external conditions in
use. Therefore, they are not the anly criteria in assecsing the performance of the product.

2} The report is valid for the dimensions of windows as specified by TS EN 14531-1+-41
Annex E.1 for windows. The dimensions of the window of which the calculation was made
are 1,5 m {width) x 1.5 m [height). The Annex E.1 specifies the restrictions for the
dimansions of windows of which this report s valid. The restrictions are given below:

a) For windows of which the cverall area is equal or less than 2,3 m” and sizes are
1,23(£25%:) m x 1,48(-25%) m-or

b) For windaws of which the overall area Is greater than 2,3 m” and sizes are
1,48(+25%) m x 2, 1B{x25%) m or

b) Provided that U, = 1.9 Wiim® °K) [TS EN 673, "Overall area < 2.3 m™ |s repiaced by "All sizes”

3} The uncertainties in the calculations are found to be within the tolerances for the
canfidence level of 95%, The validity and uncertainty of the DARTWIN software had been
parformed by the supplier scoording to TS EN 10077-2 Annéx D &nd found to be within the
2% precision limit for both the thermal transmittance and the lingar thermal transmittance,

CALCULATIONS AND CALCULATION RESULTS

(1) Thermal Transmittance of the Frame - Uf (Based on TS EN 10077-2)

Please refer to the annex of this report for the calculations,

Type of Frame Profile Thermal transmittance of frame - Uf
[W/({m.K)]
Arbor-Fenex f Top Swing 1-1 1,335
Arbor-Fenex [ Top Swing 2-2 1,389
Arbor-Fenex / Top Swing 3-3 1,741

e
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{2) Linear Thermal Transmittance of the Frame - w (Based on TS EN 10077-2)

Please refer to the annex of this report for the calculatians.

Type of Frame Profile

Thermal transmittance of frame - W,

[W/(m.K}]
Arbor-Fenex f Top Swing 1-1 0,0319
Arbor-Fenex / Top Swing 2-2 00338
Arbor-Fenex / Top Swing 3-3 0,0355

(3) Canter Thermal Transmittance of Glazing - U, (Based on TS EN 673)

Please refer to the annes of this repart for the calculatians.

The detailed technical specifications of the glazing system were described in the "Definition
and Technical Specifications of Product” part of this report.

Type of Glazing Thermal transmittance of glazing - U,
[wW/(m.K)]
4 [Low=-a] + 18 (20% Argon) + 4 1,1006

{4) Thermal Transmittance of Window - U_ (Based on TS EN 10077-1)

Please refer to the annex of this report Tor the calculations

Type of Window
[W/(m*K)]

Thermal transmittance of window - U,

Arbor-Fenex / 78a Top Swing Window 1,2815

CONCLUSION

The thermal transmittance (U, ) of the product of which specifications were submitted by
Selectron Elektrokimya Ltd. Sti.
is found to be
1,2815

THE REVISION NUMBER, REASON OF THE REVISION AND OTHER
EXPLANATIONS

The trade name of the product in the origingl report dated 05/08/2015 [Report No: 10077-
1502-836-1-0) was changed In this report due the request af the client by the undated
memorandum. This revised report dated 19/08/2015 (Report No: 1007 7-1502-836-1-1)
replaces the previous report dated 05/08/2015 {Report No: 10077-1502-B36-1-0).
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ANNEXES
Annex-1: Systematic sketch of the window

Annex-2: Technical specifications of the glazing

Annex-3: Calculation form for the thermal transmittance (U] of the glazing

Annex=3A: Computations of thermal transmittance (U5 and linear thermal transmittance
{yy) and the thermal conductance {L,'") of frame profile (Section A)

Annex=4B: Computations of thermal transmittance (L) and linear thermal transmittance
{4s) and the thermal conductance {L,'"} of frame profile {Section B)

Annex-4C: Computations of thermal transmittance (U;) and linear thermal transmittance

) and the thermal conductance [L,"") of frame profile (Section C)
Annex-5: Calculation for the thermal transmittance (U} of the window
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Annex-1: Systemetic Sketch of the Window

Manufacturer;

Selectron Elekrokimya Ltd, Stl. (Arbor Ahsap Pencere)

Type of Product: Frame Profiles and Windows With or Without Glazing/Opague

Trade MNamea:

Width of Frame:
Height of Frame:
Width of Casement:

Height of Casement:

1600 mm

Fang|s

1200 mm
1600 mim
1108 mm

1516 mm

e e B RS B S

Arbor-Fenex / 78a Top Swing Window

__1 200 mm

mirrsarum el e al ey S,

1108 mim

1518 mm
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Froject name Top Swing 1-1

Transmittance (L) 1,330 Wim*K  Internal T 20000 "C
Conductance (Lf2D) 0352 WimK External T. 0.000 "C .
Frame length (Bf) 111.71 mm G I

Thermal transmittance (Uf) computation performed in accordance with EN 1SO
10077-2:2012

Mode details
Prirmitives used for finite element simulation 16877
Frame width (Bf) 11171 mm
Vigible insultation panel width (Bp) 173.28 mm
insulation pansel thickness (Dp) 24 00 mm
External boundary conditions:
Temperature 0.000 "C
Surface resistance 0 04 m2K W
internal boundary conditions:
Temperalire 20.000 *C
Surface resistance 013 mik
Hurmidlity. E0.00 4%
Results computed in accordance with EN 150 10077-2:2012
infernal/extemal lemperature difference 20000 *C

20 conductance (LI20) 0352 WimkK
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Mame IType Ax [WImK] | Ay [meHj E Color|

Material . Adiabatic 00000 00000 0800
Seftwoos Standard 01300 (01300 | 0.800
"Aluminium {anodized/coated ~Standard 1600000  160.0000 | 0.900
.E'Iczlyetﬂw'lene HD high density Standard 05000 0.5000 0.800

EPOM - Standard 02500 [0.2500 | 0.800
Silicone pure B Standard 0.3500 03500  [0.900
Polysulfide ~ Siandard 04000 04000 0800
Low-E Glass Stangard 10000 10000  0.041
"Soca lime glass Stangarg 10000 | 1.0000  0.800

Molecular sieve Standard 0.1000 0.1000 | 0.900
Argon B | Gas 10464 00223 0900

Folypropylene '.-anh 25% glass fibre | Standard  0.2300 0.2000 0.800
PUR I-‘-:u.wUfEL'-nan-E t::-:t:-andEI:J cipsed cell Eaanuard 0.0300 0.0300 0.900

n;E-l_y-e-tn-.-Iene LD low density St'-;_'.”.-:f!_ .I;I J.3300 0.3300 0.800

Boundary conditions list

Name Col.| R [m*KMW][ H [%]
| Internal 0 1300 .'.5.':'5 ;
'Internal increased resistan ce 10,2000 600 |
Extemal 00400 600
Bouncary conditions analysis
Name |Min T [*C]|Max T_[*C]|Av. T_[*C]|Q [Wim]|
Interna S _1:. 12 17 BG 'T|:||:|__ 151_355“
Internal ncreased resistance 1338 1781 1587 13805
External I 181 1087  {-7.5142
_l'-ixl'urr'-a: ncreased resisiance - I 000 00000 ;"".';_v"-".h




Project name Top Ewir;g 2-2

Transmittance (Uf) 1389 W/mPK  Internal T 20.000 *C
Conductance (Lf2D) 0256 WimK  External T 0000°C |
Frame length {Bf}- 10968 mm __a~,=z,:: 2

Thermal transmittance (Uf) computation performed in accordance with EN ISO
10077-2:2012

Mode details
Prmitives used for finite element simulation 16858
Frame width (Bf) 108.68 mm
Visible insuitation panel vadth (Bp) 173.31 mm
insulation panel thickness (Dp) 24 00 mm
External boundary conditions:
Temperature 0.000 *C
Surface resistance 004 m2AN
Internal boundary conditions:
Temperalure 20.000 *C
Surface resistance 013 maKwW
Humidlity: 80.00 %%
Results computed in accordance with EN 150 10077-2:2012
fmremaliextemal temperature difference 20.000 *C

1 040 F
wd il WHITTER,

20 ponductance (LI2D) 2 356 Wimk

GG

Materials list




| Name |Type | hx [(WimK]| Ay [WimK] | €
Materal [ Adiabanc 0 0000 0.0000 (1 200
Softwood Standard 01300 [0 1300
_Aluminium [EIDE:II'_‘IIEEI:l lcoated) Standard 1600000 | 160.0000
Paolyethylene HD high density Standard 05000 | 05000
EEDM Standard 02500 02500
_E-;.ul CONEé pure Standard | 0.3500 0 3500
‘Soda lime giass ) Standard  1.0000 |1 0000
Low-E GL&Eb Standard  1.0000 1.00C0
"Molecular sieve | Standard 01000 (01000 | 0.900
Polysulfide Standard | 0.4000 | 0.4000
Argon Gas 0.0223 10465 (09 EI'EID
Stainless steel ferrtic or martensitic _Standard  30.0000 30 0000 [0.900
_Polypropylene with 25% glass fibre  Standard 02500 | 0.2500 0 900
PUR Polyurethane expanded closed cel  Standarg 0 0300 {] 0300 0800
Falyethylene LD low density _Standara 03300 10.3300 0.900

Boundary conditions list

Name | Col.| R [mK/W]| H [%]
Internal L1300 1600 |
internal increased resistance 02000 |B00 |
External - 0.0400 | E-E! 0] _

Bounga ry conditions anaiysis.

Name [Min T. [FC]| Max T_[*C][Av. T. FC)[ @ [Wim]|
internal ——— 1818 1207 16.82 62417
“Internal |—||:rea$eu:1 fesmtan:e 11339 17.77 1566 1 3b5.i
External J &b 1.85 087

“External i ncreased resistance | - = 000

S———




Project name Top Swing 3-3

Transmittance (Uf) 1741 WimPK  Internal T. 20.000 °C
Conductance {Lf2D) £ 383 W/mK Extermal T.  0.000 °C
Frame length (Bff 108.68 mm . 1‘H

Thermal transmittance (Uf) computation performed in accordance with EN ISO
10077-2:2012

Node details
Prmitives used for finite slement simulation 13718
Frame width (Bf) 105 65 mm
Visible msultation panel wadth (Bp) 173.31 mm
insuwiation panel thicknass (Do) 24 00 mm
External boundary conditions:
Temperature 0.000 °C
Surface resistance. 0.04 m3nn
Internal boundary conditions:
Temperalure. 20000 °C
Surface resistance. 0.13 m*EAN
Hurmdity 50.00 %
Results computed in accordance with EN IS0 10077-2:2012
intemat/extemnal temperature difference 20.000 °C

20 eonductance (LF20): 0393 WimK

smllance fu &1 Wim'k

Maternals fist




Name Type Lk (WimK]| Ay (WimK][e

Material Adiabatic 00000 | 0.0000 | 0.800
Softwond Standard 01300 | 0.1300 |0 800
Aluminium (anodized/coated) - Standard | 160.0000 | 160.0000 0.800
Palyethylene HO high density Standard 05000 | 05000 | 0.800
EFDM - Standard |0 2500 0 2500 0.800
Silicone pure _ — Swandard | 0.3500 0.3500 0 900
Molecular sieve Standard 01000 0.1000 0 900
Polysulfide Standard 04000 04000 | 0.900
Argon - Gas 0.0222 [1.0438  |0.900 [EEE.
Soda ime glass h Standard  1.0000 1.0000 0.900
Low-E Glass Standard 1.0000 10000 0041
' P'-!.',.I-,rcrnp-,.-ie ne with 25% glass fibre __Standard 02500 02500 0.900
PUR Palyurethane expanded ciosed cell | Stangard | 0.0300 0.0300 0 800

Poiyethylene LD low density Standard 0 3300 .3300 0900

Boundary condtions list

Name Col.| R [m*K/MW] | H [%]

Internal 0.1300 600

Internal increased resistance 0.2000 60.0

External 0.0400 80.0

Boundary conditions analysis
Name |Min T_['C}| Max T. [°C]| Av. T. [*C]| @ [Wim]|
_Internal 14 B4 17 44 16 .44 5.3957

Internal increased resistance 1303  17.44 15.87 20114

External 085 201 1.03 83750
External increased resistance : valil 00000




ransmitdancse | U

Arbar-Fenex/Top
SWing

Arbor-Fenex/Top swing
1.2815 Wim™K

Uw = 1.2815 Wim'K

1.2815 Wim*K
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