THERMAL REPORT IN ACCORDANCE WITH
BFRC GUIDELINES AND REGULATIONS

/A CORTIZO

REPORT INFORMATION

Report N°: S158/20221215/002
Report Date: 15/12/2022
Simulator: David Macia Arias
T I I
Signature /:/Fjj\‘:l,/
WINDOW SYSTEM SPECIFICATION GLAZING SPECIFICATION
Manufacturer: CORTIZO Manufacturer: Saint-Gobain
Planiclear 4 mm (16 Argon 90%)
System: Cortizo Casement System Composition: ECLAZ 4 mm (16 Argon 90%)
ECLAZ 4 mm
Type of Opening: Casement Thickness: 44 mm

Test Report

Air Leakage Details:
Result Air permeability at 50 Pa

Solar Factor:
(according BS EN 410)

0.62 (62%)

Exova - WIL399383

0.22 m3/(hm)

Ug centre value:
(according BS EN 673)

0.577 W/m2K

THERMAL PERFORMANCE

SPACE BAR SPECIFICATION

BFRC Rating
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Therma! 1.05 Reference: W19-SWISSPACER ULTIMATE
Transmittance (U,,)
Solar Factor (g.) 0.43 Ref. data source: BF- W19 datasheet April-2013
Windows air leakage
heat loss 0.01 Secondary Sealant
Climate zone UK Dimension /

Conductivity
Energy Index 20.96

Sealant (TwoBox1): 3.0 mm / 0.40 W/(mK)
WER (Band/ rating) A++ Spacer (TwoBox2): 6.5 mm / 0.14 W/(mK)

The frame profile results showed in this document has been obtained by computer simulation using the software Flixo Pro 8.1 and

following BFRC guidelines. This is a computer-based tool based on the finite element method for the resolution of the
transmission equation. This computer software has been tested used the examples proposed by the regulation

10077-2:2017

ALUMINIOS CORTIZO S.A.U.

Lugar de Extramundi, S/N
15.910 — Padrén (A Coruha)
SPAIN.
Telephone: +34 981 80 42 13
www.cortizo.com

2-D heat
BS EN ISO

BFRC

BFRC Certified
Simulator No

| 5158 |
-
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THERMAL CONDUCTIVITY VALUES

/A CORrRTIZO

MATERIAL STANDARD OR SOURCE CONV'\),/L(ﬁE)V ITY EMISSIVITY
Aluminium (Si Alloys) BS EN ISO 10077-2 160.000 0.90
EPDM BS EN ISO 10077-2 0.250 0.90
Polyamid 6.6 with 25% GF BS EN ISO 10077-2 0.300 0.90
Panel BS EN ISO 10077-2 0.035 0.90
POLNA 30FR Report n°21/25508-1444 (APPLUS) 0.036 0.90

AIR LEAKAGE REPORT - EXOVA WIL399383

AIR PERMEABILITY TEST RESULT - ACCORDING BS EN 1026 - Windows & Doors, Air permeability

Test Pressure Calculated Air Permeability per unit length
Positive Negative Average
m®/h.m m*/h.m m? / h.m
50 Pa 0.17 0.27 0.22
100 Pa 0.34 0.39 0.37

BS EN 673 CALCULATION

Verson 12 18/06/2015. Calculations according to BS EN 673:2011

MNumber of
spaces
2
Spaces 1 2
| Glazing orientation
Vertical
Resistivity 1 m KA
panes
Outside 90% 90%
Gas Gas
Argon Argon
Thickness (mm)} (4.0 16 4.0 16 4
Mormal e missivity 088 [ oo3 088 [ oos
Edj'rjfﬂ.012 Uncosted Uncosted
For uncoated surfaces input 0.89 for nomal emissivity, which corresponds to a corrected emissivity of 0.837
External, R..| 0.04 (= KO
Internal, Ry | 013 (m= KW
i Uwal 1/h, Aeff Aeff
[teration value | ¥ Vhe e AT AT
number  Jywim?K) |im®Kyw Wi mK) Wi(mK)
1 0577 155032 00206 75 00206) 7.5
2 0.577] 1.55032 00206] 75 00206] 7.5
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GLASS DATA SHEET (Part1 :EN 410) [\ CORTIZO

DECLARATION OF PERFORMANCE

For uses relating to noise reduction

Direct airbome sound insulation (dB) 3

For uses relating to energy conservation

Emissivity &, 3
U-value (W/{im*.K}) =
Light transmittance & 3
Light reflectance PP, 3
Solar direct transmittance % 3
Solar direct reflectance 3
g-value 3
Durability 3
PLANICLEAR 4 mm [ 1- 16 argon [ ECLAZ 4 mm /1 - 16 argon / ECLAZ 4 mm
NPD : No Performance Determined
The performance of the product is in conformity with the declared performances.
This declaration of performance is issued under the sole responsibility of the manufacturer.
Signed for and on behalf of the manufacturer by:
Fabrice Desmons 13/10/2022
International Product Strategy Director Building Glass Courbevoie - France

1694, 1717,175

SAINT-GOBAIN

Saint-Gobain Building Glass Europe

Tour Saint-Gobain 12 place de |'Iris 92400 Courbevoie France
EN 1279-5 - Insulating glass units
intended to be used in buildings and construction works
CLIMATOP ECLAZ F3 F54(16 argon)4 (16 argon)4
D3617138
NB: 0336, 0497, , 0757, 0809, 1004, 1116, 1136, 1154, 1174, 1234, 1
1751
ESSENTIAL CHARACTERISTICS AVCP SYSTEMS
Foru elating to safety in c:
Resistance to fire 1
Reaction to fire 34
External fire performance 3.4
For uses as anti-bullet or anti osion glazing
Bullet resistance 1
Explosion resistance 1
t to such regulations

Burglar resistance 3
Pendulum body impact resistance 3
Resistance against sudden temperature changes and temperature differentials (K) 4
Wind, snow, permanent and imposed load resistance (N/mm’) 4

PERFORMAMNCES

NPD

NPD

NPD

NPD

NPD

NPD

NPD

40/40/40

45-45-45

32(-1;-5)

MPD
0.6
0.77
0.14/0.14
0.53
0.26/0.26
0.62

PASS
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GLASS DATA SHEET

(Part 2: Emissivity value EN 12898)

: [\ CORTIZO

SAINT-GOBAIN

Saint-Gobain Bullding Glass
CiTAV

Fernando de la Rubia

C/ Principe de Vergara, 132
28002 Madrid

Espafia

003491 3972542

fi o Iaotialk oo

_‘('}'_ LUMINOUS

‘=" FACTORS
Light transmission (TL %)
Outdoor reflection (RLe %)
Indoor (RLI %)

3O~ SOLARFACTORS
41 ™ Solar factor (g}
Shading Coefficient (SC)

EMISSIVITIES

Normal emissivity side 1
Normal emissivity side 2

COLOR RENDERING

Transmission (Ra)
Reflection (Ra)

M\ BURGLAR RESIST
n Result :
CARBON

=7~ FOOTPRINT

CIE (15-2004)

92%
5%

4%

EN410 (2011-04)

0.73
0.84

0.89
0.03

CIE (15-2004)

99.3
BE.5

EN3S56
NPD

EN15804+A2

Global warming potentlal ‘GWP' 12 Kg(CO2)/m?*

(A1-A3)

& Calumen 111 1.24

Wednesday, December 14, 2022

PLANICLEAR (4 mm) Annealed : Float
ECLAZ

ECLAZ 4 mm

ENERGY FACTORS

NN

EN410 (2011-04)

Transmission (Te) 2%
Reflection (Ree) 18%
Indoor (Rei) 19%
Absorption (AET) Mm%

&E THERMAL ENG73 (2011-04)
TRANSMISSION
Ug 32W/miK
0" related to vertical position
E MANUFACTURING
SIZES
Nominal thickness 4.0 mm
Weight 10 kg/m?*
PENDULUM EN12600
RESISTANCE
Result : NPD
EN12758

‘))) ACOUSTICS

Acoustic values according to
EN 12758 and from notified
body -

0ITC (ASTM E1332)
STC (ASTM E413)

Rw(CCtr) = 30(-2-2) dB

N/&
N/A
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WARM EDGE WORKING PARTY
DATA SHEET - BF

A cormizo

April 2013 - No. W15 - Revision index 4-06/2021 - valld until June 30th, 2023

Data sheet Psi values for windows

based on determination of the equivalent thermal conductivity of spacers by measurement
SWISSPACER

Vetrotech Saint-Gobain (International) AG
Zweigniederlassung Kreuzlingen
Sonnenwiesenstrasse 15

CH-8280 Kreuzlingen

SWISSPACER

‘WARM EDGE’ WORKING PARTY BF

GUTEZEICHEN
| MEHRSCHEIBEN
| ISOLIERGLAS

Product name Spacet height in mm Material Thickness d In mm
r 6.5 Metalized multilayer polyester
3 Zg A ULTIMATE film *High Tech Gas Barrier Foll'/ ~0.05
Eg S 5w ER @ suméuemy SAN-GF 10
Representatie glass construcions Matal with thermal break Plastic Woad Wood/Matal
2
B
[ |
5 | =il
-
T
% gg 4 18 4
‘E p 0.036 0.032 0.031 0.032
g Douu&!j‘l??:;rhwf::l_‘m gass
11
gé’; f 12 -? 12 |4
gg ) 0.031 0.030 0.029 0.030
B | eusrme

futher information, refer to the Bulletin 004,/2008 "Guide to Warm Edge” of Bundesverband Flachglas.

g% iSanue Detwesn ome|| Ao zm In W/mK

B - Space between panes in mm

=E Bl + hy =3 mm Box2 + hy = 6.5 mm

E g h, 2

8 Can be used for all
nil : 0.40 0.14
spacer widths

g The lent thermal conductivity has been in with the ift guideline WA-17engl/1 “Thermally im-  enamcteristic values
proved spaces = D of the equivalent thermal ductivity by ". The ive linear heat determined by

g transfer coefficients calculated in this way (representative psi values) apply to typical frame profiles and glazing for the
determination of the heat transfer coefficient Uy, of windows. They have been under the b jary conditions
(frame profiles, glazing, glass mounting depth, back covering, pimary and secondary sealant) defined in the ift guideline -
WA-DBengl/3 “Thermally improved spacers = Part 1: D of the rep ive Psl value for window frame pro- Ift
files”. This guideline also governs the area of validity and ication of the ive psi values. In order to avoid
rounding errors, the psi values in the data sheet have been given at 0.001 W/mK. The method for the arthmetical determi- |
nation of the psi values has an accuracy of £ 0.003 W/mK. Differences of less than 0.005 W/mK are not significant. For ROSENHEIM
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DRAWINGS /| CORTIZO
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L2D VALUES (BS EN 10077-2)

: [\ CORTIZO

4400

SECTION F1-F2-F3

o =-4,05116 W/m

h,
8
ki

U = 0,701 Wiim K)
4.1
200:;0 - 0.701:0,190
- £ -1 X
u, T 6933 Wifm'-K)
AWAMK) Boundary Condition afw/m’] 'C) Ri(m K)w] ©
toys) 180,800 0000
yiere propyiene diene monamer) 0250 0,000 0040
hOLNASG R 0,036 0,600 20,000 o
Parwl 0038 Ge00 20,000 0,200
B Folyamit 6.6 win 20% glass flors 0300 0800 0000
Unveriiitod an cavey
“ENI5010017.22017,042
85,00 190,00
1= -6,01154 Wim
T
8
/ - §
= Le
/
U =0,701 Wim'K)
:6?020 - 0,701-0.190
- == = 2,5761 Wi(m K
u, T (m"K)
Material WM K Boundary Condition g[W/m'] 0('€] R[im K)W] =
B Ao (51 Aors) 10000 0500 M Epuin0n
[y o —— 0250 080 Extora, g o000 040
POLNAIDFR 0,008 0,800 - frm 20,000 0,130
Pt 003 0900 ot arve, oot 20000 o200
B Folyamia 60 wih 35% glass e 0300 0800 I SymmaiyMadal sactan 0000
Unveniasist o caviy
*EN 150 100172 3011, 042

160,00 41,00

o = -4, 14867 Wim

U=0,577 Wim'"K)

4,149
Wy - 057 e 0,041 = 0, Hm-
Vu = o000 - 05770190 - 1693:0,041 = 002838 WimK)
; b I ¥ m & i s 5 = )
Matarial AWM K)o Boundary Condition qlWim'] U] R[m"Kyw]
i (54 Alloys ) 100,000 Epadon 09 0,900
Ao A — o250 0000 0ot
g 1) oozt P 0130
Santirgid) vea1 e o200
HASOFR 0,038 0,000
|} 46 0 with 25% gians Abe 0:300
W Soda e giass 1,000
Teciont DD
0140 0000

Twoliont Ullimatn Sarsapater
Unvenilatod aif cavdly *
UN 180 10077-2:3017, 842

o = -6,08528 Wim

;
P 65,00 180,00
U= 0877 Wim"K)
- . ~
8
F
6,085
Wy = 20,000 0,577-0,180 - 2,576-0,085 = 0,02619 W/(m-K)
Material AWM K o Boundary Condition qlW/m] O(€] RiimKyw] =«
i (51 Atoys) 00000 0900 I Epaioa 0 0900
S 010 0500 0000 o0u
0071 0900 20000 o130
aat 4900 It e, st 20000 oz00
" 0,00 0,600 W symtryModel sestn 0.000
0 i 757% glaes 0300 0900
e glass 1000 0,800
TwaBast 0400 0,900
Twoond Uiate Swisspaces 0140 0300

" EN 150 1007722017, 842
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L2D VALUES (BS EN 10077-2)

: [\ CORTIZO

Unventiiates sir eavity *
*EM SO 10077-2:2017, 642

SECTION F10-F11
o =-9,18831 W/m
190,00 1 84,00 190,00
/
r4
8 |
=1
=+
s N \ 8
‘ 3
U =0,701 Wi(m -K)
U = 0,701 Wiim-K)
2901':;0 - 0,701-0,1%0 - 0,701-0,190
3
u . = 2,2994 Wi{m K
¢ 0,084 ¢ )
amm 40 & 120 8 200 248 280 36 50 400 Py
Material AWHMK)] = Boundary Condition q[W/m7] 0['C] R{(m"K)wW] ¢
B Alumioam (Si Alloys) 160.000 0,900 W Epsion 0.9 0,900
W EFDM (eihylene propylene diene Manomer) 0,250 0.900 W Exienor, trame 0,000 0,040
POLNAIDFR 0,036 0,800 M interior, frame, normal 20,000 0,130
Panet 0,036 0,000 Interior, frame, recuced 20,000 0,200
B Polyamid 6.6 wilh 25% glass Tbre 0,300 0,800 W SymmetrytModel seston 0,000
Unwentilated air cavity *
*EN IS0 10077-2:2017, 642
@ =-9,28401 Wim
190.00 | 84,00 . 190,00
Q
=]
2
=+ | / g
3 | i 3
b 2
U = 0,577 Wim -K)

U = 0,577 Wim'K)

9,204
20000 0,577-0,190 - 2,299-0,084 - 0,577-0,190
. = 0,02615 W/(m-K)
e 2
amm Ll L 120 w0 200 240 250 320 60 Ao 440
Material WWHm K = Boundary Condition g[W/m] U[C] Rf(m -Kyw] ¢
W Al (Si Alloys) 160,000 0,900 W Epsion 09 0,900
Wl EPDM (sthylene propybens diens manomer) 0,250 0.900 W Extenor, frame 0,000 0,040
Gasflli(1) 0021 0,900 W interior, frame, normal 20.000 0,130
Gasfill(2) 0,021 0,800 Interior, frame, reguced 20,000 0,200
Gashili(3) 0,021 0,900 W symmetryModel section @000
Gasfillijd) 0021 0.200
POLNAJCFR 0,036 0,000
I Folyamid 6 B with 25% glass fibre 03200 0,900
W Soda lime glass 1,000 0.900
Twoox1 0400 0.900
TwoBax2 Utimate Swisspacer 0,140 0,900
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BFRC CALCULATION SHEET

A\ cormizo

T ¥ ; i3 Sample Style: Report Number: S5158/20221215/002 Issue No 22.3:  04/01/2016
: Casement Report Date: 15/12/2022
Project Details: : "
Cortizo Casement system (Triple glazin
Fixed Light / i
Iy fo| e Side Hung
L THIS SPREADSHEET IS THE PROPERTY OF THE BFRC AND CAN
ONLY BE USED IN CONJUNCTION WITH A BFRC LICENCE
o As APPLICATION
T Blus ne lustrates
4 Fi o F4 opaning light length =
T L T — (air foakagn) Input Values:
- bw 4 Yellow inpul, green inlermediary, blue finals X' DP is no.of decimal places 1o enter
Paramsior Spmiwal Uniis
[ Frame offset:] Yes | Total window height 00P 1. | 1a80  [mm
Total window widih 0DP b, | 1230 [mm
Nominal 4mm otc to 0DP, olhers 1DP
" : " Frame dimensions: Frame | Frame Gasket | Frame &
Glazing ions and properties: iy o, | moinasion, | peet
Thickness of pano 1 4  fom By w by widihs
Pane 172 distance 16 [mm (by) {mm} {mem) {mm)
Gas Ml (172) on 90% All frama values round o nearast F1 fixed sil 41 4.9 459
Thickness of pane 2 4 mm 1mm, gaskets to 10P F2 fixed head 41 4.9 459
Ci next 3 cells for TG IGU F3 fxed jamb 41 4.9 459 Total
Pane 273 distance 16__[mm F4 ficed sash sil 41 n'a 41.0
Fa+F .
Gas Il (2/3) Argon 0% Sah F5 moving sash sil 24 0 4.6 28,8 bk
Thickness of pane 3 40 |mm 6 fixad sash head 4 wa 41.0
[Giazing Trans. - 30P U, | 0.577 |Wim'K) FESTE Mt fon F7 moving sash head 24 0 48 256 e
|g-value - 20P g 062 F# Fixed sash jamb 41 a 41.0
bl s F9 moving sash jamb 24 0 4.6 28.6 b
Tharmal transmittance of window from hot box F10 .
narmal transmittance of window from hot b F46+ BT malon [ w-.dmulm 60 3 4.9 4.9 @
F11 moving mulion 24 o 4.7 28.7
U, . 2pp Wil ) ~
Total gasket areal O.D’ASSBZE
Window Di Area Whare a U vislue from hot box testing is available, no L, or L v ™ values need 1o be entared
Lt —— o Wit Frame conductance: Al L values o 4DP. Al b vakes to 0DP
" gosknt goskot Vil K) | By (mm) WK} | By imm)
Section {m} {m} m’) (m®y F1 fixed sil 0.2026 180 0.2074 190
Fixed Light 1.3980 0.5440 0.7605 07416 F2 fixed head 0.2026 180 0.2074 180
Crpening light 1.3500 04960 0.6606 0.6526 F3 feeed jamb 0.2026 190 L3 0.2074 180
Total glazing, A, | 1.4301 13841 F4 + F5 sash sil L 0.20086 190 E 0.3033 190
F riamis im) {m) i) () F6 + F7 sash hoad 0.3006 190 0.3033 190
F1 0.6150 0.0410 0.0238 0.0264 FB + FO sash jamb 0.3006 180 0.3033 190
F2 0.6150 0.0410 0.0238 0.0264 F10 + F 11 mulion 0.4594 380 0.4647 380
F3 1.4800 0.0410 0.0580 00858
F4 06150 | 00410 | 00238 | 0028 | [Frame Frame Frame Frame | Frame Linear Lnsar | Juncion
F§ 0.5440 0.0240 0.0125 0.0147 width, Uevalue, aroas, heal fow, rare, hangin, ol flow,
6 0.6150 | 0.0410 | D.0238 | 0.0238 b Y M Hu v b He
F7 0.5440 0.0240 0.0125 0.0147 Section {m) WAmK)Y) im®) W) Wme K {m) )
Fé 1.4800 0.0410 0.0580 00530 F1 fiwed sil 0.0410 16832 0.0238 0.0402 0.0284 0.5500 0.0156
Fo 1,3980 0.0240 0.0330 0.0392 F2 fixed head 0.0410 1.6933 0.0238 0.0402 0.0284 0.5500 0.0156
F10 1.4800 0.0600 0,0863 0.0832 F3 fixed jamb 0.0410 1.6933 0.0590 | 0.0899 002684 1.4040 0.0388
F11 1.3980 0.0240 0.0330 0.0393 F4 + F5 sash sil 0.0650 25781 0.0362 0.0934 0.0262 0.4960 0.0130
olal Frame] 0.3803 0.4263 F& + F7 sash head 0.0650 25761 0.0382 0.0934 0.0262 04960 0.0130
Total Window, A, | 1.8204 1.8204 F& + F9 sash jamb 0.0650 25781 0.0920 0.2388: 0.0262 1.3500 0.0354
Percantage fixed light glass areal 41.78% | 40.74% F10 + F11 mullion 0.0840 22084 0.1183 02744 0.0523 1.3770 0.0720
Percenlage opening ligh! glass areal 36.78% | 3585% Totals| 03903 | 08784 Total]l 0.2044
Parcentage glass area [Iunl]l 78.56% | 76.58%
Other needed for taken from dy=d,= 0044 m
Solar Factor, g -value: [T] Ap = D035 witmK) Ru= 0 mieaw Ry = 013 oKW
0.43 Ry = 12571 mPKmw R = 14271 mixw Uy = 0J007  wim*H)
[No bars; or attached bars 1.05 Air Leakage loss:
U Singla cross bar in |GU 1.1 Wil K) Alr leakage at 50 Pa par how & per un length of opaning ight (BS 6375-1) - 20P | 0.22  [rimn)
window [\ Riplo cross bar in IGU 1.2 Oponing ight length|_3.8840 |m Tolalair koakage| 0854 |m'm
|Glazing bar (Georgian bar) 1.4 Lﬂ 047 |m'einy | Heat loss = 0.0165 Lﬂ 0.01  [|wimixy
Energy Window BFRC Rating =
Energy Ind 218.60 wingon - 68.5 X (U pinaow + Effective Ly) = [ 20.96
Climate zone is: | UK
Thermal transmittance, W/(m”-K) U gietom 1.0 B F I t
Solar factor & windaw 0.43
Window air leakage heat loss, W/(m™K) L tacrar 0.01 BFRC Certified
Simulator No
lator Name: David Macia Arias S158
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