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1 Introduction

The thermal performance calculations of the window configurations detailed below
were commissioned by Nihan Karaaslan of Standart BM TRADA certification co.
under Chiltern Dynamics contract MTP/F08164 (Thermal Contract MTT/F09002) on
behalf of FIRAT PLASTIK VE KAUCUK A.S.

The frame profile results detailed below are provided by computer simulation using
LBNL software program THERM 5.2 (Validated against proofs in Annex D (D1 to
D10) of BS EN ISO 10077-2:2003) and calculated in line with EN10077-2 with whole
window U-Value calculated in line with EN10077-1.

Issue Status:

Issue 01 | Original report
Issue 02 | Re-issue report to clarify calculation methodology

2 Summary of Results

Results are shown for FIRAT PLASTIK VE KAUCUK A.S. / S60 range of Extruded
PVC-U window products with the Insulating Glass Unit specification as detailed below
only. Report covers fully reinforced or partially reinforced windows.

Details of simulated profiles and materials are shown in Appendix A.

The standard sample window used for analysis is shown in Appendix B.

Drawings and Specification of the profiles to be analysed are given in Appendix C.
Calculation spreadsheets used in the calculation are attached in Appendix D.

24 Thermal Conductance of frame with Insulating Panel (L#°)
(in accordance with EN10077-2)

Please refer to the Calculations in Appendix D for values.

2.2 Thermal Conductance of frame with Glazing Options (Ly*)
(in accordance with EN10077-2)

Please refer to the Calculations in Appendix D for values.

2.3 Centre pane U-Value (Ug) of glazing options
(calculated in accordance with BS EN 873, see appendix D)

Glazing unit Centre pane
U-value (Up)

IGU Option 1 (4 - 16 - 4)

External — 4mm Float Glass with or without Low Emissivity coating of en 0.04
Gas fill — 90% Argon / 10% Air

Internal — 4mm Float Glass with or without Low Emissivity coating of en 0.04
Spacer — 15.5 mm Standard Aluminium Spacer Bar

Sightline Height — 12mm

Primary Edge Sealant — 0.25mm x 2 — Polyisobutylene

Secondary Edge Sealant — Hot Melt Butyl

1.163 Wim*K

Note: For U-Value to apply, IGU must comply with the above specification and have a
Low Emissivity coating as listed above applied to surface 2 or surface 3.

2.4 The thermal performance of the window (Uy)
(in accordance with EN10077-1)

Window Configuration Whole Window U-Value

As per appendix B with Option 1 IGU 1.6 Wm*K
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Appendix A

Casement Window Simulated Sections

Appendix A — Material Specifications
All values taken from EN10077-2 or EN12524 unless
stated

Soda Lime Glass

PVC-U

Steel

EPDM / TPE Rubber

Aluminium

Polyisobutylene

Hot Melt Butyl

Molecular Sieve Desiccant

K effective value from ENB73 Calculation*

Thermal
Conductivity

Use

Wi(m K

lass panes

All Extruded PVC-U Profiles & Beads

All Reinforcement Profiles

All weather seals and glazing gaskets

IGU Spacer Bar

IGU Primary Sealant

IGU Secondary Sealant

IGU Spacer Bar Desiccant Fill

IGU Gas Space including Low
Emissivity Coating

Simulated Frame Sections (Al Simulations carried out with glazing in vertical orientation)

Head, Jamb and Sill with Fixed (Direct) glazing

Head, Jamb and Sill with Opening Casement

.‘r-v-——-v-tll
' .
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Appendix B
Sample window:

Side hung next to fixed light casement window with central mullion (1230mm wide x 1480mm
high = 1.8204 m?)

Refer to Calculation Spreadsheets (Appendix D) attached for details of window cross section
heights, areas, seal perimeter lengths and glazing fraction.
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Appendix C (1)
Drawings used for analysis. The following drawings should not be scaled.
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Appendix C (2)
Window Specification used for analysis.

Company:

FIRAT PLASTIK VE KAUCUK A.S.

Product Name:

$60 Internally Glazed, Outward Opening PVC-U Casement Window

Window
Profiles

Outer Frame: PVC-U

: Openlng nght PVC U

Glazing Bead. PVC—

"Transom & Muliion: PVC u

Firat Plastik; Ref 97260 (60 mm x 66.5/ 48 mm)

Firat Plastik; Ref 97273 (60 mm x 80 / 43 mm)

Firat Plastik; Ref 97255 (60 mm x 76.5 mm)

Firat Plastik; Ref 97267

Profiles

Reinforcement |

Outer Frame Galv Steel 1.5 mm
Transom & Mulhon Galv Steel
Openlng L|ght Galv Steel

Firat Plastik; Ref 001 (33 mm x 26 mm U channel)

Firat Plastik; Ref 001 (33 mm x 26 mm U channel)

' Firat Plastik; Ref 001 (33 mm x 26 mm U channel)

Weather-seals

Frame Rebate EPDM
Glazmg Rebate EPDM
Casement Penmeter EPDM
Glazing Bead: EPDM

Flrat Plastik; Ref 001

| Firat Plastik; Ref 002

Firat Plastik; Ref 002

 Firat Plastik; Ref 003

Notes:

Ref: Chilt/T05002-1
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Appendix D
The following attached documents must accompany this thermal report to confirm validity:

Centre pane U-Value (Ug) calculation to EN 673 for each glass option.

U-Value Calculation Spreadsheet for each option.
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EN673 Calculation — Option 1
Version 4 Feb 2009. Calcrulations according to BS EN 673:1998 (Al)

Mum ber of
speces FIRAT - S60 Casement window- Chilt/T09002-1 - Option 1
1
Spaces 1
| Glazing orientation
Vertical
Residivity 1 m KA
pares
Outside 0%
Gas
Argon
Thickness(imm) | 4 16 4
Normal emissivity 004 | 089
= |U.DEIS Upcrark d

Foruncoated surfsces input 0.89 for normal emissivty, which comesponds to acomected emissivityof D 837

lteration | U value| Y1k, Aeff

AT
number WM |[(m WImK)
1 1.163| 0 68358 00234| 15
2 1.163|0.68358 00234] 15

Yersion1.0
1 Feb 2007
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U-Value Calculation — Option 1

Project detalts FIRAT PLASTIK VE KAUCUK A S
' ML 00T Chil'T08002-1 Option 1 - 860 PVC-U Casemant Window
U VALUE ONLY Input Values: Yellow INpUL green Itermediary.biue Ninals
X' DP is no.of decimal points to enter
Parameter Symbol Units
[ Totat windew height a0F | 5. | 1480 |mm |
Total window width 0DF [ 5. | 1230 [mm |
No  Gasket  Wih
gaske?! protrusion goshet
imm mmi immi
1 hi values to nearest 0.5 (Not inchuding gaskets} Fl fined sl bi| 665 3 .
{ F2fived hoad iby| 865 3 |ees
F3 firad jaomb iby| 86.5 3 885 [Total
T F4 fixed by 385 385
i il Fimovngbs| 765 | 3 [708 | ''®
N : F6 fued (by| 385 385
SO Fimovmg ] 768 | 5 (198 | "0
TR, F8fixed by 385 38.5
Sash jamb (F8+F9) T8 moing (b 7AT i an 118 .
oy F10 fixediby| 535 3 665
M il movng bs| 7656 | 3 1785 E
|1$ 1‘%!’! 0021021 | m
! T
A Fl \ F1 fixed sil conductance 03387
vE i . F2 fixed head conductance 0.3387
= ——— F3 fixed frame conductance .. |0:3387
i RS i TR Nt to reale F4+F5 sash il conductonce L | 046t
i F&4F7 sash hend conductance 04261
F28+FS sash jomb conductance 04251 180
F13+F 11 mullion conductance 06719 | < 380
Bl L_values to 4DP_All b values to ODP. 2 (mm}
F1 fixed sill conductance 04065 180
Glazing dimensions and grties F2 fixed head conductance 0.4065/ 180
All to 0DP Thickness ofpane 1| 4 | F3 fixed fiame conductance :: 04065, 190
Panal/2 distance | 16 F4+F5 zash sill conductance L% [04929] WAmK) | 190
Thickmass ofpana 2| 4 mm FE4E7 2ash haad eanductancs 04929 180
Mo entry for DG Pane2/3 distance| F8+F8 sash jamb conductance 04929 | | 190
o entry far DG Theckness of pane 3 F10+F 11 mullian conductance 08082 | . 330
Theimal wansmittance of glazing-30P LU | 1183 [Wihm*K)
Argawith \
gasket Frame: Daota rom EN.ET3. Vg and ¢ to 20P. Keffto 40P
()
0.691621 Frame areas
Sy Section b (with gaskets) tnith gaskets) Heat flow » s
) _m WK Wi K) (m
Fi fived gill 0.0394 0.0681 0.0890 051578
F2 fixed head 00383 | 0.0661 0.0690 051676
o ; F2 fixed frame 0.0880 01848 0.0880 _1.341
[ X F4+FS sash sil 0.0598 0.1034 00880 0239075
F3 1480 865 | 0.0840 | 0.0880 F8+F7 sash head 00558 01034 0.0880 033078
F4 615 38 0.0224 | 0.0224 Fa+F3 sash jamb 0.1507 02779 0.0580 1244
F5 | 54975 | 765 | 00382 | 00374 F10+F11 mulion 0.1858 03110 | 01350 12036
F& 815 385 | 0.0224 | 0.0224 06437 10924 Total
F7 E4075 | 765 | 00382 | 00374
Fg 1480 | 385 | 0.0555 | 0.0585
F§ 1403 | 765 | 0.1015 | 0.1062
_F1e 1480 | 535 | 0.07es | 00804 Other p ters needed for calculation, taken from si
Fil 1403 | 765 | 0.1015 | 0.1052 Panel thickness. d, =d,= 0024 m
1 Total Frame| 0.6217 | 06427 | 2= 0038 \WamK) R.= 05857 ar KW
Total Window. 4| 1820400 | 1.8204 R.= 004 m'Krw R.= 013 o KM
Riv= 08557 mikIW Vo= 11886 Wanr-K)
Mo gasket With gasket
Parcentage giazs a12a 85.85%] e4.70% | U S L
|U{window) 30;9—- ‘_U(window) 1DP -
| Centified SimulatorNo. | 32 |
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