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1 Introduction
This document details the energy rating performance of the window configuration as detailed below.

The frame profile results detailed below are provided by computer simulation using LBL software
program THERM 5.2 and validated against proofs in Annex | (I1 to 110) of BS EN ISO 10077-
2:2017.

The frame profile results detailed below are provided from methods contained in BS EN ISO 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.

2 Summary of Results

BFRC Rating A

Energy Rating Index +5 | KWh(m?2-yr)
Thermal transmittance (Uwindow) 1.4 | W/(m2-K)
Solar Factor (gwindow) 0.47

Window Air Leakage Heat Loss (Ltactor) 0.01 | W/(m*K)

3 Authorisation

Report Issued By: Sue Peatey
Technical Officer

4 Technical Specification

System & Manufacturer London Box Sash Windows — Box Sash

Window Type Vertical Sliding Sash Window

Frame Reference Size (mm) h x w

Outer Frame | Head Accoya and MDF (Tricoya) 77 x 155
Sill Accoya 75 x 155
Jambs Accoya and MDF (Tricoya) 95 x 154

Sash Head Accoya 55 x 52
Sill Accoya 97 x 52
Jambs Accoya 55 x 62

Bead Glazing bead | Accoya 16 x 6.5
Parting bead | Accoya 25x8

BFRC
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Weather Seals / Gaskets Reference Material
Frame Rebate SP5920 Deventer seal EPDM
Sash SP5920 Deventer seal EPDM
Glazing Rebate Glazing tape EPDM
Glazing Bead Glazing tape EPDM
Glazing Unit Description

Overall Size 24mm

Outer Pane 4mm St Gobain, Diamant

Cavity 16mm 90% Argon

Inner Pane 4mm St Gobain, Planitherm Total+
Spacer Bar St Gobain, Swisspacer Ultimate
Secondary Sealant Polysulfide / Polyurethane

yBFRC
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5 BFRC Spreadsheet

3] . Sample Style: Report Number: ~ 3-014-2 Report Issue No.15.3: 04/01/2016
, Report Date: 08/08/2023
pper . . .
=l Sash ol Ve-rt|.ca| Project Details: Box sash VSS
£ Sliding
w 7 Sash
T Lower THIS SPREADSHEET IS THE PROPERTY OF THE BFRC AND CAN ONLY BE
2 [2f Sosh 2T USED IN CONJUNCTION WITH A BFRC LICENCE APPLICATION
I w Ag2
J E}g Blue .Iine.illustm{es Input Values:
Not to scale OPQZI'E "gh”e'?gm Yellow input, green intermediary, blue finals X' DP is no.of decimal place to enter]|
- bw Parameter Symbol Units
[Total window height 0DP 1, [ 1480 [mm |
[ Frame offset] No | | Total window width 0DP by | 1230 [mm |
Nom"jal Amr? stlo ?DP’ others 1DP — Frame dimensions (All frame Frame height, br (mm) gta:':;n :QLL
Glazing dimensions and properties: values to 0dp, gaskets to 1DP) P! 9 Total
Thickness of pane 1, dp1 4.0 Imm Intenal External (mm) (mm)
Glazing fill thickness 1/2, dgt1 16.0 Imm F1 fixed top rail 77 78 na 77.0 0
Gas fill (1/2) Argon 90% F2 moving top rail 44 43 0.0 44.0 :
Thickness of pane 2, dp; 4.0 Imm F3 top (LH) jamb (moving sash) 42 42 0.0 42.0 0
Complete next 3 cells for TG IGU F4 top (LH) jamb (fixed frame) 95 95 na 95.0 )
Glazing fill thickness 2/2, dgr2 Imm F5 top (RH) jamb (moving sash) 42 42 0.0 42.0 0
Gas fill (2/3) F6 top (RH) jamb (fixed frame) 95 95 na 95.0 :
Thicl‘(ness of pane 3, dp3 mm E7 mid rail (upper) 37 0.0 37.0 37.0
Glazing Trans. - 3DP Ug| 1.195 [wWim*K) (lower) 0.0
g -value - 2DP gl 073 F8 bottom (LH) jamb (fixed frame) 95 95 na 95.0 0
F9 bottom (LH) jamb (moving sash) 42 42 0.0 42.0
Thermal transmittance of window from hot box test I F10 bottom (RH) jamb (moving sash) 42 42 0.0 42.0
U, - 2DP [ wigek) | F11 bottom (RH) jamb (fixed frame) 95 95 n/a 95.0 1870
F12 bottom moving rail 76 0.0 76.0 B0
Window Dimensions: Area, A F13 bottom fixed rail 75 na 75.0
Length, Width, No With Total gasket area 0 m?
| b gasket gasket
Section m m m m Where a Uw value from hot box testing is available, no L ,ZD orL wZD values need to be entered
Upper glazing 0.6005 0.9560 0.5741 0.5741 Frame conductance: AllL values to 4DP . All b values to 0DP
Lowerglazing | 05705 | 09560 | 05454 | 05454 wi(mK) | b, (mm) W/(mK) | by (mm)
Total of glazing| 1.1195 1.1195 F1+F2 top rail 0.4262 190 0.4662 190
Frame m m m’ m’ F3+F4 top (LH) jamb 0.3928 190 0.4322 190
F1 1.2300 0.0770 0.0874 0.0874 F5+F6 top (RH) jamb 0.3928 190 20 0.4322 190
F2 1.0400 0.0440 0.0439 0.0439 F7 mid rail L fZD 0.5669 380 Lv 0.6516 380
F3 0.6630 0.0420 0.0265 0.0265 F8+F9 bottom (LH) jamb 0.3914 190 0.4314 190
F4 0.7400 0.0950 0.0666 0.0666 F10+F 11 bottom (RH) jamb 0.3914 190 0.4314 190
F5 0.6630 0.0420 0.0265 0.0265 F12+F 13 bottom rail 0.4369 190 0.4770 190
F6 0.7400 0.0950 0.0666 0.0666
F7 1.0400 0.0370 0.0369 0.0369 Frame: Frame Frame Frame Frame . Linear Junction
F8 0.7400 | 0.0050 | 0.0667 | o0.0667 width, | Uwalve, | areas, | heatflow, | - "e"’[v"ans' length, | heat flow,
Fo 06650 | 0.0420 | 00259 | 0.0259 by Ur As HU Iy Hy
F10 0.6650 0.0420 0.0259 0.0259 Section m Wi(m?K) m? W/K W/(m-K) m W/K
F11 0.7400 0.0950 0.0667 0.0667 F1+F2 top rail 0.1210 1.6873 0.1313 0.2216 0.0350 0.9560 0.0334
F12 1.0400 0.0760 0.0758 0.0758 F3+F4 top leftjamb 0.1370 1.2464 0.0932 0.1161 0.0344 0.6005 0.0206
F13 1.2300 0.0750 0.0851 0.0851 F5+F6 top right jamb 0.1370 1.2464 0.0932 0.1161 0.0344 0.6005 0.0206
Total Frame| 0.7009 0.7009 F7 mid rail 0.0370 3.3196 0.0369 0.1226 0.0747 0.9560 0.0714
Total Window, Aw| 1.8204 1.8204 F8+F9 btm left jamb 0.1370 1.2362 0.0927 0.1146 0.0350 0.5705 0.0200
Percentage upper glass area| 31.54% 31.54% F10+F11 btm right jamb 0.1370 1.2362 0.0927 0.1146 0.0350 0.5705 0.0200
Percentage lower glass area| 29.96% 29.96% F12+F13 bottom rail 0.1510 1.4229 0.1610 0.2291 0.0351 0.9560 0.0335
Percentage glass area (total)] 61.50% 61.50% Totals| 0.7009 1.0346 Total| 0.2196
glazing area Aq (mz) 1.3063 Other parameters needed for calculation, taken from simulations: dp = dg = 0.024 m
Solar Flact.or, Fuw 0.9 Ap = 0035  wimkK) Rse= 004 miKW Rse = 013  mK/MW
g-value: gw| 047 Rp = 06857 mKW Rt = 08557 m KW Up = 1.1686  W/(m?K)
No bars; or attached bars 1.42 Air Leakage loss:
U Single cross bar in IGU 1.5 WimK) Air leakage at 50 Pa per hour & per unit length of opening light (BS 6375-1) - 2DP 0.10 [m/(mh)
window Multiple cross bar in IGU 1.6 Opening light length, Iopemngl 6.2220 Im I Total air leakage| 0.622  [m*h
Glazing bar (Georgian bar) 1.8 LsUI 0.34 Imal(mz-h) I Heatloss =0.0165Lsof  0.01  |wi(m"K)

Energy Window BFRC Rating BFRC Rating =
Energy Index KWh/(m?-yr) 218.69 window - 68.5 X (U window * Effective Lso) = 5.14
220 Climate zone is: UK
5 >101020
0to<10 v | |Thermal transmittance, W/(m?-K) U window 1.4 B F RC
Window Rating Solar factor Gwindow| 0.47
-20t0 <10 Window air leakage heat loss, W/(m?-K) L factor| 001 BFRC Certified
A 3010 <-20 D Simulator No
5010<30 Simulator Name: Sue Peatey $166

§ BFRC
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6 BS EN 673 Spreadsheet

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

Number of Help

spaces

1
Spaces 1
| Glazing orientation
Vertical
Resistivity 1 m-K/W
panes
Outside 90%
Calculate Gas
Argon
Thickness (mm) |4.0 16 4.0
Normal emissivity 0.89 | 0.05
Zdj'l'J: I 0.008 Uncoated
For uncoated surfaces input 0.89 for normal emissivity, which corresponds to a corrected emissivity of 0.837
External, Ry, | 0.04 | (m*Kyw
Internal, Rg; 013 | (m*Kyw

lteration Uvalue | 31/hs Aeff AT

number K |(mP-Kyw W/(mK)
1 1.195| 0.65864 0.0243 15
2 1.195| 0.65864 0.0243 15

Proven Performance.
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7 Conductivity of Spacer
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8 G-Value Data

4, Calumen

4 DIAMANT (16 Argon 90) 4

PLA + ORI

Computed by: Sue Peatey

Computed on: 07/08/2023

_earll b
SAINT-GOBAIN

Location: United Kingdom

Glazing type Simulated performance datas
Luminous Factors CIE {15-2004)
Light Trarsmatance (TL} &%
Outdear Refectance {RLe) 13%,
Indoar Reflectance RLI} 13%

—

‘+ Energy Factors

EM410 (2071 1-04)

Trandmittance (TE) H3%

Glazing 1 Outeloar Reflectance {Ree) 13%

THAMANT (#mm) - Annealad trsdoor Raflectance [Rei) i
Absorptance A1 (AET) %

C— cavity1 Almorpbance A2 (AE2) 1%

Argon 90% 16 mm
Glazing 2

% Solar Factors

EM41T (2011-04}

Salar Factor {g] ar
PLAMITHERM TOTAL+ FG Shading Canfficiant (50} nas
PLAMICLEAR [4mm) - Annealed
i 4 Thermal Transmission (Lig) ENET3-2011

Ug 1.2 wWime. k)

Angle relative bo the vertical o

% Acoustics EM 12758

Acowsbic values oocovding to EM 72758 and from

natified body

Rw 304 di

STC [A5TM E413) FlfA

CITRC (ASTM E1332) RTE)
Coler Rendering CIE (15-2004)

Traramissian (Ra) a8

Refgctian (Ra) an.a
Safety Class EM 12600

Pendulum Body Resistance HPD

7 Anti-Burglary EM 356

Burglar Resttarce HPD
Manufacturing Sizes

Haminal Thickness ia.0mm

wight 20 kg/m*

Wuiifimd

EN O
ENETY

Tl irmistand

0 sustainability
Carban featprint

The wolu i cokipharad regarding the ovmposition covnuled dased an the Standeed

Efy 15804+42 (2015)
Clobat Warming Fotential ([GWF) - 41-43

(e CO: 8 /m?

BFRC
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9 Copy of Air Leakage Test Evidence

olutions project No- 47309045741
Crate: July 17, 2023

' TEL 506 Rev 2 — Test Report BS 6375-1:2015+4A1:2016 Page 12 of 18
5 Test Report Mo: R4790904574-1 Rev 1
B

Test Results
6.1 Lab Conditions

The conditions measured inside the laboratory were as follows:

Temperature Humidity Aﬂ;:g:f:f:c
(*C) {%RH) {kPa)
211 47 4 100.1

6.2 Air Permeability

Calculated area of test sample 1.54 m?
Measured length of opening joints 600 m

6.2.1 [Initial Air Permeability Tests 1 & 2

Bressure Air Permeability Rate Air Permeability Rate
Difierential Infiltration & Exfiltration Tests Infiltration & Exfiltration T_esl:s
Ba mithrim?® - Area m*hrim - Length of Joint
Test Ho. 1 Test Mo, 2 Average TestMo. 1 Test No. 2 Average

50 057 0.19 0.38 0.15 0.05 0.10
100 1.09 1.15 1.2 0.28 0.30 0.29
150 1.60 243 2M 041 0.62 0.52
200 2.04 370 2.87 0.53 035 0.74
250 223 453 3.38 0.57 117 0.87
300 2.30 5.36 383 0.59 1.38 0.98
450 3.82 7.60 5.72 0.98 1.95 1.47
600 3.00 926 6.12 0.77 238 1.58

Graph 1 — Air Permeability — Area Graph 2 — Air Permeability — Length of joint

Tests 1 & 2 - Area [Class 4) Tests 1 & 2 - Length of Joint (Class 4)
a0 35

% ] e LT é’-f" izl
E o —.— e il_, TR
5 ——gatne .. —— g
a5 1
v —— e e
& ns
oo on
T ] 0 3 1m0 W00 A @ =0 I0G 13D 00 350 Ao &b ata
Frevure ) Presssie ()

Copyright & UL International (UK} Lid, Unit 1-3 Horizon, Kingsland Business Park, Wade Road, Basingstoke,
Hampshire RG24 34H, UK authorizes the above named company to reproduce this Report only for purposes
as described in the Infroduction, provided it is reproduced in its entirety.

§BFRC
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Thermal Conductivity Values Test Evidence - Accoya

Chent

Product /
Construction

Designation
Material

Thicknass
Diensity
Conditioning

Spacial fealures

ift Rosenheim

Evidence of Performance
Thermal conductivity

Test Report
Nr. 10-000788-PRO1
(PB-K23-06-en-01)

Titan Wood B.V.

PO Box 2147
Westervoortsedijk 73
6802 Amhem
Netherlands

Modified wood - product
ACCOYA™ HOLZ
Pinus radiata, modified by acetylation

30 mm
514.4 kg/m? (average)
495 - 541 kg/m” (range)

23 T/ 50 % rh up to constant mass (0.1% /24 h )

Thermal conductivity (declared value)
Jp=0.120 W/(m - K)~

" datarmined at mean temperature of 10 T

07. November 2011

3. %F—f’
D¢ Joachim Heasinger, Dipl.-Phys.
Head of Testing Dapartmant

Building Physics Bullding Physics
¥ 7- [ 4
it Biruas by (Ll 1Dr||:odal mm&"r.__mn E.mumf:m
pachatish] ] L2614 Sparkasse Rosenheim
lft Enl g lFl";'Iijllrh Siabamt Fax +88 1261280 nl’: 387
dEur 'O dochen Peichl wwe FtamsanheT de BLE 711 500 00

A

Kenrad Huber, Digl.ng. (FH)
Assistant Head of Testing Dapariment

M

ROSENHEI

Basis

EN 12684: 2001

Building matarials - Datarmind
tion of thermal resistance by
means of guarded hat plate and
huat fiow meter mathods - Dry
and moist products of medium
and kow tharmal resistance

EM IS0 10456 2008

Budlding matarials and products
Hygrethermal properties - Ta-

bulated dasign values and pro-

caduras for determining de-

clared and design thermal val-

uBs

Instruciions for use

This test report sarvas bo dam-
onstrate the declared value of
the aquivalant tharmal conduc-
ity Ap. The declared value
can b used within the calcula-
thon ace. o prEN IS0 10077-2
2011,

The declared value ace. 1o EN
150 10456 doesn't represant
tha design value acc. o

DIN W 4108-4. Tha datermina
tion of 1he design value has o
take Into account the national
regulations.

Validity

The data and rasults given re-
late salely 1o the tested and de-
scribed spacimen

Tasling for thermal conducivity
A does not allow any statement
e be made on any furiher
characterislics relevant to par-
fermance and quakty of the
preseni construciion

Hotes on publication

The ift Guidance Sheet "Condi-
tionz and Guidanas fos he Las
af ift Test Documents® applies
The cover sheel can be used
as absiract

Contents

Thi rapad compromises & total
of 15 pages

1 Object

2 Procedura

3 Dalailed resulis

Hoties Nr: 0757
Armriarete FOZ-Stelie BAY 18

[ Pty
R T 00
TR B L
[Trievee e

Page 9 of 16
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Appendix 1 — Technical Drawings
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Appendix 2 — Simulations

1. Head profile

U-Factors. X
| % ErorEnergy Nom | 212% Export
External Environment Internal Environment
Rsi Normal = 0.04 mZK/W Rsi Normal = 0.13 mZK/W
Rsi Reduced = 0.04 m?K/W Rsi Reduced = 0.20 m?K/W

Temperature = 0 °C Temperature = 20 °C

|

U-Factors X
Udactor  dekaT  Lengh

Silm2-K 3 nm__ Rolation
Frame [04262  [200 1000 [NeA Custom lengih ~

| % Enor Eneray Nom | 1.94% Export

Quad Tree Mesh Parameter 9

§BFRC
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2. Sill profile.

Quad Tree Mesh Parameter 9

U-Factors x
Ufactor  cehaT  Lengh

WimzK c mm__ Rolation
Frame [04770  [200 1000 [NA Custom length -

% Entor Energy Nom | 1.36% Eport

External Enwronmer;t Internal Environment

Rsi Normal = 0.04 m K2/W Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.%4 m*K/W Rsi Reduced = 0.20 m2K/W
Temperature = 0 °C Temperature = 20 °C

U-Factors b

Ufactor  delaT  Length
im2K o

mm_ Retation
Frame [04363  [200 1000 A Custom length -

% Enor Energy Nom | 1.76% Export

BFRC

Proven Performance.




Report Ref: 3-014-2 Page 13 of 16
Report For: London Box Sash Windows

3. Upper Jamb profile.

Quad Tree Mesh Parameter 9
External Environment
Rsi Normal = 0.04 m?K/W
Rsi Reduced = 0.04 m?K/W
Temperature =0 °C

/—

U-Factors X
Ufastor  detaT  Lengh

Wm2K © mm__ Rotalion
Frame [04322 [200 1000 [ Custom lenath =

% Enor Energy Nom | 1.91% Expart

o=

b
Ufaclor  defaT  Lengh

ek, & mm__ Rotalion
Frame [03928  [200 1000 A& Custom length ~

% Enor Energy Norm | 1.67% Export oK

Internal Environment
Rsi Normal = 0.13 m?K/W
Rsi Reduced = 0.20 m?K/W

Temperature = 20 °C

8

BFRC
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4. Lower Jamb profile.

Quad Tree Mesh Parameter 9
External Environment
Rsi Normal = 0.04 m?K/W
Rsi Reduced = 0.04 m?K/W
Temperature =0 °C

U-factor delta T Length
wimzk € nn_ Rotation
Fame [04316 | [0 [0 WA | [owtomengh <]
% Eror Energy Norm | 202% Export

X |

U-Factors x
Ufactor  debaT  Lengh
wimk € mn__ Potalion
Frame |0.3314 20.0 1000 [N/A Custom length s
%Enor Eneray Nom | 1.78% Expott

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

{BFRC
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5. Meeting rail profile.

Quad Tree Mesh Parameter 9

External Environment Internal Environment
Rsi Normal = 0.04 m2K/W Rsi Normal = 0.13 m2K/W
Rsi Reduced = 0.04 m2K/W Rsi Reduced = 0.20 m?K/W

Temperature = 0 °C Temperature = 20 °C

BFRC
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Key to Materials

Material Thermal Conductivity Source

W/(m.K)
Accoya 0.12 (declared value) IFT report 10-000788-PR0O1
MDF (max density 800kg/m?3) 0.18 BS EN 10456
EPDM 0.25 Annex D of BS 10077-2
Soda Lime Glass 1.0 Annex D of BS 10077-2
Swisspacer Ultimate 0.14 BF Datasheet W19
Polysulfide / Polyurethane 0.40 Annex D of BS 10077-2
Mohair 0.14 Annex D of BS 10077-2

BFRC

Proven Performance.




