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2.0

Introduction

This document details the thermal performance calculation of the window configuration as
detailed below.

The results in this report relate only to the simulated specimen using the drawings and
specification received.

The frame profile results detailed below are provided by computer simulation using LBL
software program THERM 5.2 and validated against proofs in Annex | (11 to 110) of BS EN
ISO 10077-2:2017.

The frame profile results detailed below are provided from methods contained in BS EN 1SO
10077-1:2017 and in accordance with thermal transmittance requirements detailed in BS EN
14351-1:2006 +A1:2010. Cavities are calculated in accordance with BS EN ISO 10077-2
section 6.4.3 Treatment of cavities using the single equivalent thermal conductivity method.
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3.1

Results

U-Value

The thermal performance of the window (Uw) in accordance with EN ISO 10077-1:2017 is:

1.4 W/m?3K

3.2

Frame thermal transmittance and linear thermal transmittance (in accordance
with BS EN ISO 10077-1: 2017)

Frame Profile Frame Thermal Linear Thermal
Transmittance (Us) Transmittance (y)
Head 1.4 W/m?K 0.045 W/m.K
Upper Jambs 1.7 Wim?K 0.045 W/m.K
Mid Rail 3.6 W/m?K 0.091 W/m.K
Lower Jambs 1.6 W/m?K 0.045 W/m.K
Sill 1.3 W/m?K 0.045 W/m.K

BFRC

TESTING

BTF 05 Iss2 (Jul24)




Report Ref: U25-008-4A Page 3 of 16
Report For: Bereco Ltd

3.3 Centre pane U-Value of glazing calculated in accordance with BS EN 673: 2011

Glazing unit Centre pane U-value (Uy)

Unit thickness = 24mm
Outer pane = 4mm St Gobain Planiclear
Cavity = 16mm 90% Argon 1.0 W/m?K
Inner pane = 4mm St Gobain Planitherm One
Spacer bar = St Gobain Swisspacer Advance

BFRC
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4. U-value calculation

1 3] Sample Style: Report Number:  U25-008-4 Report Issue No.1.1: 11/02/2025
" Report Date: 20/02/2025
pper . . .
B i gy Vertical Project Detalls: Cords and Weights Sliding sash window
Agt Sliding
I I F7 Sash
; Lover This spreadsheet is the property of BFRC and is not valid unless
2 e sash il approved by BFRC testing
Iw Ag2
J Fi2
F13 Input Values:
Not to scale Yellow input, green intermediary, blue finals X' DP is no.of decimal place to enter
. bW 3 Parameter Symbol Units
Total window height ODP ey 1480 [mm
[ Frame offset| No Total window width ODP by 15375 |mm
Nom'r,‘al 4mr,n etelo 9DP : Others 1DP — Frame dimensions (All frame Frame height, by S]fril;ie;n \letlt
Glazing dimensions and properties: values to 0dp, gaskets to 1DP) p 9 Total
Thickness of pane 1, dp; 4.0 mm (mm) (mm) (mm)
Glazing fill thickness 1/2, dgs1 16.0 |mm F1 fixed top rail 56 n/a 56.0 04
Gas fill (1/2) Argon 90% F2 moving top rail 43 0.4 434
Thickness of pane 2, dy, 4.0 Imm F3 top (LH) jamb (moving sash) 43 0.4 43.4 a0
Complete next 3 cells for TG IGU F4 top (LH) jamb (fixed frame) 110 na 110.0
Glazing fill thickness 2/2, dg;, Imm F5 top (RH) jamb (moving sash) 43 0.4 43.4 B
Gas fill (2/3) F6 top (RH) jamb (fixed frame) 110 n/a 110.0
Thlcl_(ness of pane 3, dyg mm 7 mid rail (upper) 40 04 o 03
Glazing Trans. - 3DP Ug| 1.045 |W/(m2K) (lower) 0.4
g -value - 2DP gL 0.49 F8 bottom (LH) jamb (fixed frame) 110 n/a 110.0 .
F9 bottom (LH) jamb (moving sash) 43 0.5 435
Thermal transmittance of window from hot box test F10 bottom (RH) jamb (moving sash) 43 0.5 435
U, - 2DP I W/(m2-K) F11 bottom (RH) jamb (fixed frame) 110 na 110.0 1535
F12 bottom moving rail 50 0.4 50.4 LR
Window Dimensions: Area, A F13 bottom fixed rail 68 n/a 68.0
Length, Width, No With Total gasket area| 0.00306776 |m?
| b gasket gasket
Section m m m? m’ Where a Uw value from hot box testing is available, no L 2> or L ¢,2° values need to be entered
Upper glazing 0.6210 1.2315 0.7648 0.7633 Frame conductance: AllL values to 4DP . All b values to ODP
Lower glazing | 0.6020 1.2315 0.7414 0.7398 W/(m-K) | b, (mm) W/(m-K) | by (mm)
Total of glazing| 1.5061 1.5031 F1+F2 top rail 0.3603 190 0.3818 190
Erame m m m? m? F3+F4 top (LH) jamb 0.4751 190 0.4966 190
F1 1.5375 0.0560 0.0799 0.0799 F5+F6 top (RH) jamb 0.4751 190 20 0.4966 190
F2 13175 | 0.0430 | 00548 | 0.0553 F7 mid rail L% |0.5883| 380 Ly 0.6323 | 380
F3 0.6840 | 0.0430 | 0.0281 | 0.0283 F8+F9 bottom (LH) jamb 0.4609 190 0.4827 190
F4 0.7400 0.1100 0.0783 0.0783 F10+F11 bottom (RH) jamb 0.4609 190 0.4827 190
F5 0.6840 0.0430 0.0281 0.0283 F12+F13 bottom rail 0.3807 190 0.4026 190
F6 0.7400 0.1100 0.0783 0.0783
F7 1.3175 0.0400 0.0510 0.0520 Frame: Frame Frame Frame Erame Linear | Junction
F8 0.7400 | 0.1100 | 0.0777 | 00777 width, | U-value, | areas, | heatflow, |Lineartrans, ¥| length, | heatflow,
F9 0.6720 | 00430 | 00274 | 00277 by Ur At HU ly Hy
F10 0.6720 0.0430 0.0274 0.0277 Section m WI(m2-K) m? WIK WI(m-K) m W/K
F11 0.7400 0.1100 0.0777 0.0777 F1+F2 top rail 0.0990 1.3966 0.1347 0.1882 0.0450 1.2315 0.0554
F12 1.3175 0.0500 0.0637 0.0642 F3+F4 top left jamb 0.1530 1.6540 0.1064 0.1759 0.0450 0.6210 0.0279
F13 1.5375 0.0680 0.0971 0.0971 F5+F6 top right jamb 0.1530 1.6540 0.1064 0.1759 0.0450 0.6210 0.0279
Total Frame| 0.7694 0.7724 F7 mid rail 0.0400 3.6057 0.0510 0.1838 0.0910 1.2315 0.1120
Total Window, Aw| 2.2755 2.2755 F8+F9 btm left jamb 0.1530 1.5612 0.1051 0.1640 0.0453 0.6020 0.0273
Percentage upper glass area| 33.61% | 33.54% F10+F11 btm right jamb 0.1530 1.5612 0.1051 0.1640 0.0453 0.6020 0.0273
Percentage lower glass area| 32.58% | 32.51% F12+F13 bottom rail 0.1180 1.3446 0.1608 0.2162 0.0454 1.2315 0.0559
Percentage glass area (total)| 66.19% | 66.05% Totals| 0.7694 1.2681 Total| 0.3337
glazing area Aq (mz) 1.7153 Other parameters needed for calculation, taken from simulations: d p= d g= 0024 m
Sogle_l\r/;f:(cat:or, Fuw| 09 Ap= 0035 wi(mK) Ree= 004 mK/W Rge = 013  mK/MW
gw| 033 Rp= 06857 m“KWw Rit = 08557 m KW Up = 1.1686  Wi(m2-K)
No bars; or attached bars 1.40 Thermal transmittance, W/(m?-K) U window 14 S S
Uningon Sinqle cross bar in. IGU 15 Wi(m2K) Solar factor g window| 0.33
Multiple cross bar in IGU 1.6
Glazing bar (Georgian bar) 1.8 BFRC Certified B F RC
Simulator No
Simulator Name: Sue Peatey S166

BTF 05 Iss2 (Jul24)
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Figure 1. Cross section drawing, including dimensions, of window.
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Figure 2. Simulation of head profile

External Environment Internal Environment
Rsi Normal = 0.04 m?K/W Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.04 m?K/W Rsi Reduced = 0.20 m?K/W
Temperature =0 °C Temperature = 20 °C
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Figure 3. Simulation of upper jamb profile.

Internal Environment

Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.20 m?K/W
Temperature = 20 °C

Quad Tree Mesh Parameter 9

External Environment
Rsi Normal = 0.04 m2K/W
Rsi Reduced = 0.04 m?K/W

Temperature = 0 °C
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Figure 4. Simulation of mid rail profile.

External Environment

Rsi Normal = 0.04 m?K/W
Rsi Reduced = 0.04 m?K/W
Temperature = 0 °C
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Figure 5. Simulation of lower jamb profile.

Internal Environment

Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.20 m?K/W
Temperature = 20 °C

Quad Tree Mesh Parameter 9

External Environment

Rsi Normal = 0.04 m?K/W
Rsi Reduced = 0.04 m?K/W
Temperature = 0 °C

BFRC

BTF 05 Iss2 (Jul24) TESTING



Report Ref: U25-008-4A Page 10 of 16
Report For: Bereco Ltd

Figure 6. Simulation of sill profile.

External Environment Internal Environment

Rsi Normal = 0.04 m?K/W Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.04 m?K/W Rsi Reduced = 0.20 m?K/W
Temperature =0 °C Temperature = 20 °C
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Key To Figures

Material Thermal Conductivity W/(m.K) Source
Softwood 0.13 Annex D of BS 10077-2
Soda Lime Glass 1.0 Annex D of BS 10077-2
EPDM 0.25 Annex D of BS 10077-2
Swisspacer Advance 0.29 BF Datasheet W24 (see
page 16)
Polysulfide/Polyurethane 0.4 Annex D of BS 10077-2
Silicone 0.35 Annex D of BS 10077-2
Polyurethane foam 0.05 Table 3 of BS 10456
Insulation panel 0.035 Annex D of BS 10077-2

BFRC
BTF 05 Iss2 (Jul24) TESTING
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Glazing unit 4-16-4 Low E 0.01 uncorrected 90% argon 10% air filled

BTF 01 Issue 0, September 2023. Calculations according to BS EN 673:2011

Number of
spaces
1
Spaces 1
Glazing orientation
Vertical
istivi P P
Resistivity 1 m-K/W
panes a a
Outside ! 90% "
e e
1 2
Calculate Gas
Argon
Thickness (mm) | 4.0 16 4.0
Normal emissivity. 0.89 0.01

5d;r=]0.008

Uncoated

For uncoated surfaces input 0.89 for normal emissivity, which corresponds to a corrected emissivity of 0.837

External, Ree 0.04 | (m*K)/W
Internal, Ry 0.13 (m2K)/W
Iteration Uvalue | 51/h, Aeff AT
number  lw/(m®K) |(m*K)/w W/(mK)
1 1.045| 0.77939 0.0205 15
2 1.045| 0.77939 0.0205 15

BTF 05 Iss2 (Jul24)
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G-Value Data

% Calumen D,

-t P
SAINT-GUBAIN
l4 (16 Argon 90) 4 [Swisspacer Advance]
Coating: PLANITHERM ONE T FG #3
Computed by: Sue Peatey Computed on: 12{02/2025 Product catalog: United Kingdom Norms: EN410:2011

Glazing type Simulated performance datas
.~ Lumincus Factors CIEO15:2018
Light Transmittance (TL) 67%
Nag 05 Outdoor Reflectance (RLe) 25%
v c Indoor Reflectance (RLI) 25%
4 Energy Factors EN410:2011
Transmittance (TE) 43%
Outdoor Reflectance (Ree) 42%
Glazing 1 Indoor Reflectance (Rel) 40%
Absorptance Al (AE1) 8%
PLANICLEAR {4mm) - Annealed rptance A2 (AE2) 7%
i Solar Factors EN410:2011
T  caviya Selar Factor (g) 0.49
Argon 90% 16 mm Shading Coefficient (SC) 0.57
Swisspacer Advance 4 Thermal Transmission ENG73:2011
ug 1.0 Wi{m2.K)
Glazing 2 Angle relative to the vertical 0®
PLANITHERM ONE T FG + Acoustics EN 12758
PLANICLEAR (4mm) - Annealad Acoustic measurement values according to EN 12758 and from
notifiad body
Rw (C;Ctr) 31(-1; -4) dB
Ra 30dB
. Ra,tr 27dB
| swisspacer| STC (ASTM E413) NiA
QITC (ASTM EL332) N/A
Swisspacer Advance
Psi-values (Wg) for double glazing -+ Color Rendering CIE015:2018
Transmisslon (Ra) 971
For windows
Metal with thermal break 0.047 W/(m.K) Reflection (Ra) 9%
Plastic 0.039 W/(m.K) Safety Class EN12600
Wood 0.039 W/(m.K) Pendulum Body Resistance NPD
Wood | Metal 0.042 W/{m.K) % Anti-Burglary EN356
For facade profiles Burglar Resistance NPD
Wood / Metal 0.066 W/im.K) | Manufacturing Sizes
Metal with thermal break (di = 100mm) 0.088 W/{m.K) Nominal Thickness 24.0 mm
Metal with thermal break (di = 200mm) 0.093 W/(m.K) Welght 20 ka/me

Source: ift Rosenheim directive WA-08/3 and WA-22/2 (“Warm edge”
working group) / Bundesverband Flachglas (German Flat Glass

Association) window data sheets

<= Sustainability
Carbon footprint

The vaive is calculated regarding the composition computed based
on the standard EN 15804+A2 (2019)
Global Warming Potential (GWFP) - Al-

A3

(kg, CO: eq./m?) European average

BTF 05 Iss2 (Jul24)
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Conductivity of Spacer

Page 14 of 16

August 2014 - No. W24 - Resision index T-01,/2025 - valid untll Jume J0th, 2025 ‘WARM EDGE" WORKING PARTY BF

. == = | [ ] [ L
Repesanaie pe valle Tpk- | Reprsenaive pelvalie doue- | Represamate tame profles

further information, refar to the Bullstin 004/ 2008 *Guide to'Warm Edge” of Bundesverband Flachglas.

- -
Data sheet Psi values for windows RAL
bhsed on determination of the equivalent thermal conductivity of spacers by measurement elTEzElciEN
. ISOLEERGLAS
| swisspacer|
SWISSPACER
. Vetrotech Saint-Gobain (Imtemational) AG
|swisspacer| mwonss
SAINT-GOBAIN CH-85T4 Lengwil
Pract nams Spacer helght n mm Maeral Thicknass d In mm
H 6.5
oS Themmally Impoved -0.02
EQ Spacer caeginy aluminiurm foll / SAN-GF 1.0
C
Reprasemaive plass consinetons Wzl with themal break Plastl: Wood ‘W od/Menal
'
#
E 1 18 g
= ) 0.047 0.039 0.039 0.042
E Duuﬁ&mmlmuhﬂrﬂi}m
Ug=1.1 WY ek
B
? 4 4
4 12 |4 12 4
|
= ) 0.042 0.037 0.037 0.040
E 4
E Tripke-sheat Inzuladng fass
U=0.7 Wy PR
EE K
Ez pae bEtesEn pane Spacs beween panes 0 mm haqza 1 W/ m
a8 g1 - hy =3 mm B2 - hy = 6.5 mm
E E . a
&
- : Can be used for all 0.40 0.29
spacer widths
|
£ The equivalent themnal conductivity has been determined in accordancs with the ift guideline WA-17engl/ 1 “Thermally im-  pharacaristic valuss
-] proved spacers - Determination of the equivalent themal conductivity by measurement®. The represantative linear heat  determined by:
E transfer coefficients caleulated in this way (representative psi values) apply to typical frame profiles and glazing for the
detarmination of the heat transfer coefficient Ly of windows. They have been determined under the boundary conditions
{frame profiles, glazing, glass mounting depth, back covenng, primay and secondary sealant) defined in the ift guideline -
WA-DBangl/3 “Tharmally improved spacams - Part 1: Determination of the representative Psi walue for window frame pro- Ift
files”. Thiz guideline ako govems the amea of validity and application of the represamtative pei values. In onder to avoid
rounding errors, the psivalues in the data shest have baen given at 0.001 W/ mK. The method for the arithmetical determi-
nation of the psi valuas has an accuracy of £ 0.003 W/ mK. Differences of less than 0.005 W/ mK are not significant. For AOSEMHEIM

BTF 05 Iss2 (Jul24)
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Appendix — Thermal transmittance for windows with bars

Where the window is fitted with bars the following thermal transmittance values will apply, following
the principles of Annex J of BS EN 14351-1.

1. Attached bar(s)

Window with attached bar(s) 1.4 W/m?K

%

>

2. Single cross bar in the IGU with or without attached bars

Window with s_mgle cross bar in the IGU with or 1.5 W/m2K
without attached bars

N

BFRC
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3. Multiple cross bars in the IGU with or without attached bars

Window with multiple cross bars in the IGU with
or without attached multiple bars

1.6 W/m2K

N
N\

N
N

%i L

4, Glazing bar (Georgian bar)

Window with glazing bar (Georgian bar)

1.8 W/m?K

7%

-

.

BTF 05 Iss2 (Jul24)
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