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Calculation for Thermal Transmittance of PVC-U Windows
In Accordance with
BS EN ISO 10077-2:2017
(Effective conductivity method)
U Value Simulation by Physibel Bisco 12.0w

Client
Eclectic Systems LLP
Unit 8
Quadrant Business Centre
Davy Way
Hardwicke
Gloucester
GL2 2RN

Date
7t April 2021

Report
R9_136

Window Profile
R9 Flush Casement
Standard frame, sash and mullion

Insulated Glazing Unit
44mm unit size

4-16-4-16-4 configuration
4mm Diamant - 16mm Argon (90%) - 4mm Total+ - 16mm Argon (90%) - 4mm Total+

Spacer Bar
Swiss Ultimate

Simulation Result Summary
Window U Value Window g Value L Factor Energy Rating Label Index
0.82 0.33 0.01 15.28 16
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CERTIFIED SIMULATOR

No. 039
Re_136 Glass Unit Specification
@ Calumenlive Wednesday, April 7, 2021
DIAMANT 4 mm
Argon 00% 18
PLANITHERM TOTAL+ FG
PLANICLEAR 4 mm
Argon 90% 16 mm
PLANITHERM TOTAL+ FG
PLANICLEAR 4 mm
Climatop 4 DIAMANT (16 Argon 90) 4 (16 Argon 90) 4
PLANITHERM TOTAL+ FG F3 PLANITHERM TOTAL+ FG F5
Name: Mark Castle
Notes:
Country: United Kingdom
X- LUMINOUS FACTORS EN410 (2011-04) 4 ENERGY FACTORS EN410 (2011-04)
Light Transmittance (TL) 70 % Transmittance (TE) 53 %
Outdoor Reflectance (RLe) 17 % Outdoor Reflectance (Ree) 27 %
Indoor Refiectance (RLi) 15 % Indoor Reflectance (Rei) 26 %
85 THERMAL TRANSMIssioN EN673-2011 Absorptance A1 (AE1) 3%
Absorpt: A2 (AE2 Y
Ug 0.6 W/(m2K) Absorp ance ” (AE3) 1 %
t 79
Angle relative to the vertical 0° Barpiance A3 { ) A
3. SOLAR FACTORS EN410 (2011-04)
ﬂ MANUFACTURING SIZES 1
Solar Factor 0.64
Nominal Thickness 44.00 mm I Coe:?) | e P
Weight 30.0 kg/m? EIDEOREE) . 014
COLOR RENDERING
<4 ACOUSTICS EN 12758 &
Ti ission (R
Rw (C:.Ctr) 32 (1;-5) dB Rra:sm'ss'(‘: () 2) =9
eflection (Ra 87
€ UVFACTORS EN410 (2011-04)
& ANTI-BURGLARY EN 356
TUvV 29 % .
urglar Resistance NPD
@ SAFETY CLASS EN 12600
Pendulum Body Resistance NPD
Calumen ics and thermal transmission of glass using calculation algorithms which comply with the fouowng standards: the
Eropen standards EN 310 and BN 673, the international standard 1SO9050, the Japanese standard JIS R 3106/3107 and the Korean standard KS L 2514/2525.
The functional output and calculation rules of Calumen for standards EN 410 and EN 673 have been validated by TUV Rheinland (rapa't 11923R -11-33705). TM
awordm to these s1andards are provided for information only and are subject to amendment. u?:? es entered
in Glass are official. The sound attenuation indices are meas under hbora!ory omdﬁom Tormarats
wnndam EN ISO 10140 and ENn192756 The calculated lndiees are provided for information oniy The accuracy for Rw hdex Ies within a range of -
+12dawceglassm| ickness calculations with the 2012 version of the D’ tf The USER for the correct calculation
antored and the DTUSS is anplied appropriately for the projed
SAINT-GOBAIN
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BFRC

CERTIFIED SIMULATOR

No. 039
Re_136 Glass Unit Specification (cont...)
Version 12 18/06/2015. Calculations according to BS EN 673:2011
Number of
spaces
2
Spaces _ 1 2
|__Glazing orientation
Vertical _
Resistivity 1 KW ‘
panes
Outside 90% 90%
Gas Gas
Argon Argon
Thickness (mm) |4.0 16 40 16 4
Normal emissivity 0.89 | 0.05 0.89 | 0.05
Zdj' r]=|0.01 2 Uncoated 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 |(m™ KW
lteration | Uvalue | >1/hs Aeff £t Aeff o
number  lwym>K) |(m>Km W/(mK) W/mK)
1]  0.622] 1.42542] 0.0224] 7.9 0.0224] 75
2|  0.622] 1.42542| 0.0224] 7.5] 00224 75
Mark Castle
T. 01249 810415 F. 01249 815234
mark.castle@deceuninck.com



CERTIFIED SIMULATOR
No. 039

R9_136 Spacer Bar Datasheet

RpcessE wikha cier (gl

Data sheet Psi values for windows RAL

based on determination of the equivalent thermal conductivity of spacers by measurement GUITEZEICHE:
MEHRSCHEIBEN
SWISSPACER® ISOLIERGLAS

Vetrotech Saint-Gobain (International) AG
Zweigniederiassung Kreuzlingen

SWISSPACER" &asss weusingen

Product name Spacer height in mm Material Thickness d In mm

% Plastic /Multilayer — polyester 1.0

g U t I I I I a te 6.5 coated film

& SWISSPACER “High Tech Gas Banier Foil” 0.097

Metal with thermal break Plastic Wood Wood / Metal

H

2 I |

g bl

- ol o
| L
HE s |
[ z 7|
H AP 0.036 0.032 0.031 0.032
ig L
gg Double-sheet insulating glass
& Ug=1.1 W/m’K

éﬁ? 2‘_.’:
S§ = 4 12
=’ 0.031 0.030 0.029 0.030
Ei -é Triples&\;%‘i;\izl/a;:g(g glass

z8 Neg.28 in W/mK

E? Space between panes Space between panes in mm TR L mBon g e
=% i |

=" Can be used for all

& 0.40 0.14
- spacer widths ' :
The equivalent thermal conductivity has been determined in accordance with the ift guideline WA-17/1 y im- der durch: *

proved spacers ~ Determination of the equivalent thermal conductivity by measurement”. The representative linear | =
heat transfer coefficients calculated in this way (representative psi values) apply to typical frame profiles and glazing | HSShSchule Rosenheim |
for the determination of the heat transfer coefficient UW of windows. They have been determined under the bounda- |
ry conditions (frame profiles, glazing, glass mounting depth, back covering, primary and secondary sealant) defined
in the ift guideline WA-08/2 “Thermally improved spacers — Part 1: Determination of the representative Psi value for
window frame profiles”. This guideline also governs the area of validity and application of the representative psi values. In order to avoid rounding emors, the psi values in
the data sheet have been given at 0.001 W/mK. The method for the arithmetical determination of the psi values has an accuracy of + 0.003 W/mK. Differences of less
than 0.005 W/mK are not significant. For further information, refer to the Bulletin 004/2008 “Compass 'Warm Edge’ for Windows” of Bundesverband Flachglas.

ROSENHEIM

BRI e RSN A TN
Expianations
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BFRC

CERTIFIED SIMULATOR
No. 039

R9_136

Air Permeability Test Results
BS 6375-1:2009 / BS EN 1026:2000

Exova Warringtonfire Test Report No. WIL335987
Report Date 19t May 2014

I%sw;r—\'(‘r

Air permeability per unit length
Test Pressure
(Pa) Positive Negative Average Simulation it
(m3h.m) (m?/h.m) (m3/h.m) relates to
50 0.33 0.31 0.32
100 0.52 0.51 0.52
150 0.68 0.68 0.68
200 0.82 0.81 0.82
250 0.96 0.94 0.95 RR-138
300 1.08 1.07 1.07
450 1.42 2.03 1.72
600 1.74 5.35 3.55
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BFR

CERTIFIED SIMULATOR
No. 039
Ro_136 Calculation Spreadsheet
T B ple Style: Report Number: R9_1 36 Issue No 22.2: 22/10/2015
| Casement | ReportDate: 7th April 2921 ; ) i
| Project Details: R9 Diamant_Total+_Total+ with Swiss Ultimate or
i , Fixed Light / Thermobar (3.0mm PS/PU)
ol Fued  [2[c] Oponing) Side Hung
bvf T Ff Lt THIS SPREADSHEET IS THE PROPERTY OF THE BFRC
o AND CAN ONLY BE USED IN CONJUNCTION WITH A
A A BFRC LICENCE APPLICATION
! |2 3 | Blue line illustrates
Lk 2] Qi . . opening light length %
----- § bw b Nortoscute (air leakage) Input Values:
bw Yellow input, green intermediary, blue finals X' DP Is no.of decimal places to enter
Parameter Symbol Units
[ Frame offset] No | Total window height 0DP 5, | 1480 |mm ]
Total window width 0DP 5, | 1230 [mm |
Nominal 4mm etc to 0DP, others 1DP
e n y ions: Fi Gasket | Frame &
Glazing dimensions and properties: Frame dimensions: gl Gl R
Thi of pane 1 4 |mm by byt widths
Pane 1/2 distance 16 [mm (by) (mm) (mm) (mm)
Gas fill (1/2) Argon 90% All frame values round to nearest F1 fixed sill 113 113.0
Thi of pane 2 Y |mm 1mm, gaskets to 1DP F2 fixed head 113 113.0
Complete next 3 cells for TG IGU F3 fixed jamb 113 113.0 Total
Pane 2/3 distance 16 |mm 7 F4 fixed sash sill 65 nla 65.0
Gas fil (213) ‘Argon 90% el F5 moving sash sil ) 280 | "0
Thi of pane 3 4.0 |mm F6 fixed sash head 65 n/a 65.0
Glazing Trans. - 3P U,| 0622 [Wim ) £8 7 Figesn iner) F7moving sashhead | _ 48 TN [l
g-value - 20P gi| 0.64 ) F8 Fixed sash jamb 65 n/a 65.0
RISIRPlea s Fumb F9 moving sash jamb 48 480 180
Thermal transmittance of window from hot box test F10+ F11 mulion F10 fixed mullion 121 121.0 1680
U WiR F11 moving mullion 48 480 1)
w - 2DP Uik Total gasket area| 0 m?
Window Di i Area Where a Uw value from hot box testing is available, no L, or L, values need to be entered
0 No With Frame di All L values to 4DP. All b values to 0DP
L ficd gasket | gasket W/(m-K) | b, (mm) WimK) | b, (mm)
Section (m) (m) (m?) (m?) F1 fixed sill 0.2377 200 0.2475 200
Fixed Light 1.2540 04415 0.5536 0.5536 F2 fixed head 0.2377 200 0.2475 200
Opening light 1.2540 0.3935 04934 | 04934 F3 fixed jamb 0.2377 200 20 0.2475 200
" - Fiol se=— Ly e ——————|
Total glazing A | 10471 | 10471 F4 + F5 sash sill Ly 0.2377 | 200 0.2475 | 200
Frame (m) (m) (m?) (m?) F6 + F7 sash head 0.2377 200 0.2475 200
71 0.6150 0.1130 0.0597 0.0597 F8 + F% sash jamb 0.2377 200 0.2475 200
F2 06150 0.1130 0.0587 0.0587 F10 + F11 mullion 0.4322 400 0.4528 400
F3 1.4800 01130 01545 | 0.1545
F4 06150 | 0.0650 |Frame: Frame Frame | Frame | Frame | Linear Linear | Junction
F5 04895 | 00480 width, | Uwvalve, | areas, |nheatfiow,| trans, length, | heat flow,
6 06150 | 0.0650 X b 4 o i ¥ b i
F7 04895 | 00480 | 00212 | 0.0212 Section m | Wiy | (m?) WK) | (Wim-K) (m) (WIK)
F8 14800 | 00650 | 00820 | 0.0820 F1 fixed sill 0.1130 | 0.8634 | 0.0597 | 0.0515 | 0.0255 0.4415 | 0.0113
F9 1.3500 0.0480 0.0625 0.0625 F2 fixed head 0.1130 | 0.8634 00597 | 0.0515 | 0.0255 0.4415 0.0113
F10 1.4800 0.1210 0.1683 0.1683 F3 fixed jamb 0.1130 0.8634 01545 | 0.1334 | 0.0255 1.2540 0.0320
F11 1.3500 0.0480 00625 | 0.0625 F4 + F5 sash sill 0.1130 8634 0.0571 | 0.0493 | 0.0255 0.3935 0.0101
Total Frame| 07733 | 07733 F6 + F7 sash head 0.1130 | 0.8634 0.0571 | 0.0493 | 0.0255 03935 | 0.0101
Total Window, A, | 1.8204 1.8204 F8 + F9 sash jamb 0.1130 | 08634 0.1545 | 0.1334 | 0.0255 1.2540 | 0.0320
Percentage fixed light glass area| 30.41% | 30.41% F10 + F11 mullion 0.1690 | 0.8888 0.2308 | 02075 | 0.0521 1.2540 | 0.0853
F opening light giass area| 27.11% | 27.11% Totals| 0.7733 | 0.8758 Total| 0.1720
Percentage glass area (total)] 57.52% | 57.52%
Other needed for taken from simulations: d,=dg= 0044 m
Solar Factor, g -value: Fuw 09 Ap = 003  wimk) Rse= 004 mikmw Rp = 013 mikmw
Iw 0.33 Rp = 12571 m*kW Rt = 14271 mik/W Up = 07007 wrm>K)
No bars; or attached bars | Air Leakage loss:
Air leakage at 50 Pa per hour & per unit length of opening light (BS 6375-1) - 2DP 0.32 |m%mh)
Opening light length| 3.6780 [m | Total air leakage| 1177 [m’m
Lso[ okssta/(m’-m | Heat loss = 0.0165 Leo] 0.01  |wim>K)
BFRC Rating =
218.69 window - 68.5 X (U yingow + Effective Lgg) =
Climate zone is:
B F R Signed...
Thermal transmittance, W/(m*- e
Solar factor
Window air leakage heat loss, W/‘I_Vlz'K) BFRC Certified L\/ \

Simulator No

A,

si Name: M Castle 039 M. Castle

Mark Castle

T.01249 810415 F. 01249 815234
c ceuning



CERTIFIED SIMULATOR
No. 039

R9_136

F10-F11 Ly2D

[REsiDENCE

Boundary conditions
Colour ID Name
170 exterior
174 interior (normat}
182 1 interior (reduced)
Materials
Cotour 1D Name
3 PVC rigid
18 soda lime
28 4/16/4/16/4 argon 0.05 fow e
37 slightly ventilated cavity (€1=0.9 £1=0.9)
38 stightly ventilated cavity (¢1=0.9 £1=0.9)
78 Swiss Ultimate or Thermobar
81 g-lon
92 PU/PS
198 slightly ventilated cavity (¢1=0.9 €1=0.9)
199 slightly ventilated cavity (£1=0.9 £1=0.9)
253 cavity <1x1 mm2

Temperature
°ci
0
20
20

Thermal conductivity
[W/(m.K)}
0.17
1
0.0224

0.14
0.06
0.4

0.028

Surface resistance
[m2.K/W)
0.04
0.13
0.2

Emissivity

3]

' unventilated cavities - single equivalent thermal conductivity method (£1=0.9 £2=0.9)

Linear thermal transmittance of the junction with the glazing, ¥ ,

Mark Castle

Total heat flow rate, @

Temperature difference between environments

Thermal conductance, L*°

Thermal transmittance of the frame section, U;

Projected width of the frame section, b;

Thermal transmittance of the glazing, U,

Visible width of the glazing, b,

T. 01249 810415 F. 01249 815234

mark.castle@deceuninck.com

0.026
(0.026)

9.0563
20

0.4528

0.901
0.1690

0.622
0.4000

EN 1SO 10077-2:2017

Annex D
X
X

W/{m.K)

W/m
<€
W/(m.K)

W/(m?2.K)

m

W/(m2.K)

m



BFRC

CERTIFIED SIMULATOR
No.039

R9_136 F10-F11 L2D

Boundary conditions
Colour ID Name Temperature Surface resistance
I’cl [m*.K/W]
170 exterior 33 .04
174 interior (nermal) 20 0.13
182 . interior (reduced) 20 0.2
Materials
Colour ID Name Thermal conductivity Emissivity EN ISO 10077-2:2017
W/im.Kj)] [ Annex D
3 PVC rigid I 0.27 X
28 insutation panel 0.035
32 slightly ventilated cavity {e1=0.9 £1=0.9)
33 slightly ventilated cavity (e1=0.9 £1=0.9)
81 g-lon 0.06
198 slightly ventilated cavity (¢1=0.9 £1=0.9)
199 slightly ventilated cavity (e1=0.9 £1=0.9)}
253 cavity <1x1 mm2 0.028
unventilated cavities - single equivalent thermal conductivity method (1=0.9 £2=0.9)
Thermal transmittance of the frame section, U ¢ 0.90 W/(m*K)
{0.901)
Total heat flow rate, @ 8.6645 W/m
Temperature difference between environments 20 °C
Thermal conductance, L*™° 0.4332 W/(m.K)
Thermal transmittance of the panel, U, 0.701  W/(m?K}
Visible width of the panel, b, N 0.2000 m
Thickness of the panel, d 0.0440 m
Thermal transmittance of the second panel, U, 0.701 W/(m*K)
Visible width of the second panel, b, 0.2000 m
Thickness of the second panel, d 0.0440 m
Projected width of the frame section, b; 0.1690 m

Mark Castle
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mark.castle@deceuninck.com



BFRC

CERTIFIED SIMULATOR
No. 039
Ro_136 F1-F1, F2-F2, F3-F3, F4-F5, F6-F7, F8-F9 Ly2D
Model
Boundary conditions
Colour Name Temperature Surface resistance
r°cl [m?.K/W}
170 exterior 0 0.04
174§ interior (normal) 20 0.13
182 | interior {reduced) 20 0.2
Materials
Colour 1D Name Thermal conductivity Emissivity EN 150 10077-2:2017
[W/{m.K)] [ Annex D
3 PVC rigid 0.17 X
18 soda lime 1 X
28 4/16/4/16/4 argon 0.05 low e 0.0224
78 Swiss Ultimate or Thermobar 0.14
81 g-fon 0.06
92 PU/PS 0.4
197 shightly ventilated cavity {£1=0.9 £1=0.9)
248 slightly ventilated cavity (€1=0.9 €1=0.9)
253 cavity <Ix1 mm2 0.028
unventilated cavities - single equivalent thermal conductivity method (€1=0.9 £2=0.9)
Linear thermal transmittance of the junction with the glazing, ¥ , 0.026 W/{m.K)
(0.026)
Total heat flow rate, © 49501 W/m
Temperature difference between environments 20 .
Thermal conductance, L*° 0.2475 W/(m.K)
Thermal transmittance of the frame section, U; 0.863 W/(m2.K}
Projected width of the frame section, b 0.1130 m
Thermal transmittance of the glazing, U, 0.622 W/(m2K)
Visible width of the glazing, b, 0.2000 m
Mark Castle

T.01249 810415 F. 01249 815234
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BFRC

CERTIFIED SIMULATOR
No. 039
Ro_136 F1-F1, F2-F2, F3-F3, F4-F5, F6-F7, F8-F9 L2D
C =
||
Boundary conditions
Colour ID Name Temperature Surface resistance
ra [m?.K/W}
170 exterior 0 0.04
174 interior (normal) 20 0.13
182 | interior (reduced) 20 0.2
Materials
Colour ID Name Thermal conductivity Emissivity EN ISO 10077-2:2017
[W/(mK)] 9] Annex D
3 PVC rigid 0.17 X
28 insulation panel 0.035
g1 g-lon 0.06
187 slightly ventilated cavity (e1=0.9 €1=0.9)
247 slightly ventilated cavity (¢1=0.9 €1=0.9)
253 cavity <1x1 mm?2 6.028
unventilated cavities - single equivalent thermal conductivity method (¢1=0.9 £2=0.9)
Thermal transmittance of the frame section, U 0.86 W/(m?K)
(0.863)
Total heat flow rate, ® 47539 W/m
Temperature difference between environments 20 el
Thermal conductance, P 0.2377 W/{m.K)
Thermal transmittance of the panel, U, 0.701  W/{m2.K)
Visible width of the panel, b, & 0.2000 m
Thickness of the panel, d 0.0440 m
Projected width of the frame section, bg 0.1130 m
Mark Castle
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CERTIFIED SIMULATOR
No. 039

R9_136

Mark Castle

Component Material Specifications

Component Material Thermal Authority Simulation
Conductivity it relates to
(W/mK)
Framing PVCU 0.17 EN 10077-2
Glazing bead PVCU 0.17 EN 10077-2
R9_136
Manufacturers
Gasket/weatherseal Q-lon 0.06 &tated value
Glass Saint Gobain 1.00 EN 10077-2
Spacer bar
Plastic/multi-layer
Swisspacer Ultimate polyester coated 0.14 WA-1T/1
fitm BF datasheet 19 R9_136
Secondary seal PU/PS 0.40 EN 10077-2

T. 01249 810415 F. 01249 815234

castl

inck.co




