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2.0

Introduction

This document details the thermal performance calculation of the door 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 1SO 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 door (Uw) in accordance with EN ISO 10077-1:2017 is:

1.3 W/m3K

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 (Ur) Transmittance (y)

Fixed Head 1.4 W/m?K 0.046 W/m.K
Fixed Jamb 1.3 W/im?K 0.046 W/m.K
Fixed Threshold 1.4 W/im2K 0.046 W/im.K
Meeting Stile 1.8 W/im?K 0.092 W/m.K
Opening Head 2.3 WimK 0.048 W/im.K
Opening Jamb 1.3 W/m2K 0.046 W/im.K
Opening Threshold 1.7 WimK 0.046 W/im.K
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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 = 32.8mm
Outer pane = 6.4mm St Gobain Planiclear
Cavity = 20mm 90% Argon 1.1 W/m2K
Inner pane = 6.4mm St Gobain Planitherm One
Spacer bar = St Gobain Swisspacer Advance

BFRC
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4. U-value calculations
F1 F8 Sample Report Number: U25-008-10 Issue 1.0: 15/01/2025
F2 Fo Style: Report Date: 14 March 2025
= Project Detais: HS Patio Sliding Door
Patio
Door
1 kelz e i ohering This spreadsheet is the property of BFRC e.lnd is not valid unless
Light Light approved by BFRC testing
T
Input Values:
Ad - Yellow input, green intermediary, blue finals X' DP is no.of decimal places to enter
F6 F13
F5 F12 Parameter Symbol Units
2 4 bd } Not to scale Total door height ODP Iy 2725 |mm
‘ - bd Total door width 0DP by 2500 |mm
| Frame offset:| No | Frame dimensions: All Frame heights, Without Gasket With Total
frame values to nearest (by) gasket | protrusion | gasket
Nominal 4mm etc to ODP, others 1DP 1mm, gaskets to 1DP (mm) (mm) (mm) (mm)
QIazmg dimensions and properties: T F1 Ieftﬁxeg head 56 na 56.0 0
Thickness of pane 1 6.4 mm F2 left opening head 104 0.4 104.4
Pane 1/2 distance 20 mm F3+ Fa leftjamb F3 left flxe.d Ja.rnb 56 n/a 56.0 Ea
Gas fill (1/2) Argon 90% F4 left opening jamb 97 04 97.4
Thickness of pane 2 6.4 Imm g —— F5 left ﬁxef:i threshold 67 n/a 67.0 o
Complete next 3 cells for TG IGU F6 left opening threshold 137 0.4 137.4
Banel2/Sldistence [rom F7 Meeting Stile F7 Meeting Stile 92 0 928
Gas fill (2/3) 0.4
ihicknessTofpariels mm F8 + F9 right head rail F right fixed head 20 ma 560 160.4
Glazing Trans. - 3DP Uy 1.065 |Wi/(m2K) F9 right opening head 104 0.4 104.4
g -value - 2DP gL 0.46 L F10 right fixed jamb 56 na 56.0
F10 + F11 right jamb = — 153.4
F11 right opening jamb 97 0.4 97.4
Thermal transmittance of door from hot box test . F12 right fixed threshold 67 n/a 67.0
F12 + F13 right threshold = = 204.4
Ug. 2ap W/(mz2-K) F13 right opening threshold 137 0.4 137.4
Total gasket area| 0.0054579 m?
Door Dimensions: Area
) N Where a U 4 value from hot box testing is available, no L,ZD orL WZD values need to be entered
Length Width No gasket | With gasket
Frame conductance: AllL values to 4DP . Allb values to 0DP
Section (m) (m) (%) (m?) W/(m-K) by (mm) WI(m:-K) bg (mm)
Left Fixed Light 2.3610 1.0510 24814 24787 F1 + F2 left head rail 0.3937 190 0.4699 190
Right Opening light 2.3610 1.0510 24814 24787 F3 + F4 left jamb 0.3659 190 0.4423 190
Total glazing, A;|  4.9628 4.9574 F5 +F6 left threshold 0.4561 190 20 0.5326 190
FEmE (m (m (m?) (m?) F7 Meeting Stile L:® | 05107 380 e 0.6632 | 380
F1 1.2500 0.0560 0.0684 0.0684 F8 + F9 right head rail 0.5433 190 0.6218 190
F2 1.1940 0.1040 0.1167 0.1172 F10 + F11 right jamb 0.3647 190 0.4412 190
F3] 2.7250 0.0560 0.1492 0.1492 F12 + F13 right threshold 0.5223 190 0.5988 190
F4 2.6020 0.0970 0.2407 0.2416
F5 1.2500 0.0670 0.0819 0.0819 Frame: Frame Frame Frame ares | Frame heat | Linear Linear Junction
F6 1.1940 0.1370 0.1538 0.1542 width, Uvalue, | (no gaskets), | flow, trans, length, | heat flow,
F7 2.6020 0.0920 0.2283 02302 & & & i ly IR
F8 1.2500 0.0560 0.0684 0.0684 Section (m) (W/(m2-K)) (m?) (W/K) (W/(m-K)) (m) (WIK)
F9 1.1940 0.1040 0.1167 0.1172 F1 + F2 left head rail 0.1600 1.3880 0.1852 0.2570 0.0455 1.0510 0.0478
F10 2.7250 0.0560 0.1492 0.1492 F3 + F4 left jamb 0.1530 1.2699 0.3899 0.4951 0.0457 2.3610 0.1078
F11 2.6020 0.0970 0.2407 0.2416 F5 +F6 left threshold 0.2040 1.3945 0.2357 0.3286 0.0458 1.0510 0.0481
F12 1.2500 0.0670 0.0819 0.0819 F7 Meeting Stile 0.0920 1.8204 0.2283 0.4156 0.0910 2.3610 0.2149
F13 1.1940 0.1370 0.1538 0.1542 F8 + F9 right head rail 0.1600 2.3230 0.1852 0.4302 0.0478 1.0510 0.0502
Total Frame 1.8497 1.8551 F10 + F11 right jamb 0.1530 1.2620 0.3899 0.4920 0.0458 2.3610 0.1080
Total door, Ay 6.8125 6.8125 F12 + F13 right threshold 0.2040 1.7191 0.2357 0.4051 0.0458 1.0510 0.0481
Percentage left light glass area 36.42% 36.38% Totals 1.8497 2.8236 Total| 0.6249
Percentage right light glass area 36.42% 36.38%
Percentage glass area (total) 72.85% 72.77% Other parameters needed for calculation, taken from simulations: d p= d g 0.0328 m
Solar Factor, g -value: Fa 0.9 Ap= 0035 wimK) Rise'= 0.04 m-K /W Rge= 013 miK/MW
gd 0.30 Rp= 09371 mKW Ry = 11071 m*KMW Up= 09032 wim-K)
No bars; or attached bars 1.28 IThermal transmittance, W/(m?%K) Ugoor| 1.3
U door Single cross bar inA IGU 14 WimK) ISoIar factor 9door| 0.30
Multiple cross bar in IGU 1.5
Glazing bar (Georgian bar) 17 BFRC Certified

Simulator Name: Sue Peatey

Sim

ulator No

S166
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Figure 1. Cross section drawing, including dimensions, of door.
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Figure 2. Simulation of fixed head profile
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Figure 3. Simulation of fixed threshold profile.
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Figure 4. Simulation of fixed jamb profile.
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Figure 5. Simulation of meeting stile profile.
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Figure 6 Simulation of opening head profile
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Figure 7. Simulation of opening threshold profile.
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Figure 8. Simulation of opening jamb profile.
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Key To Figures

Material Thermal Conductivity W/(m.K) Source
Softwood 0.13 Annex D of BS 10077-2
Hardwood 0.18 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
Aluminium 160.0 Annex D of BS 10077-2

BFRC
BTF 05 Iss2 (Jul24) TESTING
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Glazing unit 6.4-20-6.4 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
. p p
Resistivity 1 m-K/W
panes a a
Outside : 90% f
e e
1 2
Calculate Gas
Argon
Thickness (mm) |6.4 20 6.4
Normal emissivity 0.89 0.01
Zdj-rj=|0.0128 Uncoated
For uncoated surfaces input 0.89 for normal emissivity, which corresponds to a corrected emissivity of 0.837
External, Rq. 0.04 | (m*K)/wW
Internal, Ry 0.13 | (m*K)/W
Iteration Uvalue | S1/hg Aeff AT
number  lyw/m?K) |(m2K)y/w W/(mK)
1 1.065| 0.75659 0.0264 15
2 1.065| 0.75659 0.0264 15

BTF 05 Iss2 (Jul24)
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G-Value Data
% Calumen'
33.1 (20 Argon 90) 33.1

Coating: PLANITHERM ONE T FG #5
Computed by: Sue Peatey Computed on: 03/03/2025

Glazing type

I
Cc

Glazing 1

PLANICLEAR (3mm) - Annealed
PVE STANDARD (0.38mm)
PLANICLEAR (3mm) - Annealed

T

Argon 90% 20 mm

Glazing 2

PLANITHERM ONE T FG
PLANICLEAR (3mm) - Annealed
PVE STANDARD (0.38mm)
PLANICLEAR (3mm) - Annealed

g

SAINT-QOBAIN

Product catalog: Unived Kingdom Norms: EN410:2011

Simulated performance datas

. Luminous Factors CIEO15:2018
Light Transmittance (TL) 66%
Outdoor Reflectance (RLe) 25%
Indoor Reflectance (RLI) 25%
4 Energy Factors EN410:2011
Transmittance (TE) 39%
Outdoor Reflectance (Ree) 37%
Indoor Reflectance (Rel) 35%
Absorptance Al (AE1) 17%
Absorptance A2 (AE2) 7%
= Solar Factors EM410:2011
Solar Factor (g) 0.46
Shading Coefficlent (SC) 0.53
4 Thermal Transmission EN673:2011
Ug 1.1 Wiim2.K)
Angle relative to the vertical Q°
“ Acoustics EN 12758
Acoustic simulated values
Rw (C;Ctr) 37 (-3; -7) dB
Ra 34 dB
Ratr 30dB
STC (ASTM E413) a7
QITC (ASTM E1332) 26
 Color Rendering CIEO15:2018
Transmission (Ra) 96.5
Reflection (Ra) 95.8
Safety Class EN12600

Pendulum Body Resistance 2B2/2B2

“ Anti-Burglary EN356
Burglar Resistance NPD

L. Manufacturing Sizes
Maominal Thickness 32.8 mm
Welght 31 kafm?
<7, Sustainability
Carbon footprint

The value is calculated regarding the compasition computed based

on the standard EN 15804+A2 (2019)
Global Warming Potential (GWP) - Al-
A3

(kg, CO:z eq./m?) European average 54

BTF 05 Iss2 (Jul24)
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Conductivity of Spacer
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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
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