3 KOMMERLING®

BFRC WER & U-Value Report

Report Number:

05096-11

Window System

Kémmerling 70 — C70

Window Type Casement Window
Size & Style 1230mm x 1480mm
Frame Material PVC-U
Outer Frame 7502 Reinforcement N/A
Vent 7581 Reinforcement $2917 (Steel)
Mullion 7588 Reinforcement 676 (Steel)
Glazing Bead 1932 Gasket CO-EX
Glazing Gasket CO-EX
Weather Seal CO-EX
Glazing Unit 28mm Arrangement 4/20/4
Outer Pane Planiclear Low-e Coating -
Cavity -
Centre Pane - Low-e Coating | -
Cavity Argon 90%
Inner Pane Planitherm ONE Low-e Coating | 0.01
Spacer Bar SWISSPACER ULTIMATE
Primary Sealant Polyisobutylene
Secondary Sealant Polysulfide | Sealant depth 3mm
RESULTS
U-value (Uwindow): 1.2 (W/(m?K)
Solar Energy Transmittance (gwindow): 0.32
Effective Air Leakage (Ltactor): 0.01 (W/(m?K)
Energy Index: -15 (kWh/m?/year)
BFRC Energy Rating Band: C

Prepared by:

Signed:

Date:

Phil Brown
R&D and Product Manager
Profine UK Extrusions Ltd

03 December 2021

BFRC Certified Simulator 141

Report in Accordance with BFRC rules. Simulations in accordance with BS EN ISO 10077-
2:2017, performed with Winlso® 2.7.6 Using the radiosity approach to cavity modelling

J
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profine

BFRC Spreadsheet

BFRC Certified Simulator 141 BFRC

Phil Brown

M sample Styls: Report Number: 05096-11 Issue N0 22.3: 040172016
1/ Casement | RepotDae 03 December 2021
Project Detalis: Kommerling 70 - C70 (4/20/4) Planiclear, Argon 90%, Planitherm
= Fixed Light / ONE, SWISSPACER ULTIMATE
Lol P (2| Cperieg Zip Side Hung
MRl T R THIS SPREADSHEET IS THE PROPERTY OF THE BFRC AND CAN
ONLY BE USED IN CONJUNCTION WITH A BFRC LICENCE
M o APPLICATION
| 5. S Bive ne Nustrates
4] F4 W
Sy —F Nerwars > {a,",g:;) Input Values:
bw Yeldow Input, green ntermediary. biue finals X' DP s no.of decimal places 10 enter
Paamieter Symbol Uity
[ Frame ofset]  ves | Total window height 00P t. | 1480 Jmm
Total window width 0DP b, | 1230 [mm |
Nomina 4mm etc 0 0DP, othess 10P
v Frame dimensions: Fame | Frame [ Casket | Fomed
Glazing dim and properiiss: wan, | ofset, | protnzin, | gamet
Thickness of pane 1 4 [mm B by by waths
Pane 172 distance 20 |mm (D) (mm) (mm) (o)
Gas M (1/2) Argon 90% Al frame vauss round to nearest] F1 fced sli 53 1.5 545
Thickness of pane 2 4 Imm 1mm, gaskets to 10P F2 fxad head 53 1.5 545
Compiete next 3 cells for TG IGU F3 txed amd 53 1.5 545 Total
Pane 273 distance [mm F4 Bed s3sh sli 53 na 53.0
Gas i (23) Shtincahay 7= moving 5= 1l o T e
Thickness of pane 3 mm F& fxad sash haad 53 na 53.0
Giaing Trans. - 30P T,| 1070 [Wine K i Frmovngsenhead | 48 R
|g-vaue - 20P gy 052 FE Fixed s3sh jJamb 53 na 530 5
el Famowngs=njamb | 48 T s
Tharmia Tansmizance of Window from hot bax test F10 eed musiion 70 15 715
i e | dehattlor o F11 moving mulicn 4 15 s | 2P
w - 2DP Total gasket area| 0.010812 |m¢
Window Dimensions: Area Where a Uw valbe Som hot box $esting Is avalable, no L, or L, vaiues nead to be entered
s No wth Frame conductance: All L values to 4DP. All b values to 0DP
gmhet | gmket Wim-K) | b, imm) Wim-K) | B, imm)
Section m) im m’) ) F1 fxed st 0.2580 150 0.2530 150
Fived Light 1.3740 | 0.5270 | 07241 D.7184 F2 fxed haad 0.2580 190 0.2930 190
Opening light 12780 | 0.4310 | 05508 | 0.5457 F3 fxed jJamb 0.2560 190 0 0.2330 190
Toal A 12743 | 12641 F4 +F5 sash s L™ [o3262 | 120 Le 0.3609 130
Frame {m) m m) =) F6 + F7 sash head 0.3262 190 0.3605 190
F1 06150 | 0.0530 | 00303 | 0.0311 F8 + F2 s3sh jlamb 0.3262 190 0.3609 190
F2 05150 | 0.0530 | 00303 | 0.0311 F10 + F11 mulion 0.5552 380 0.6251 330
F3 14800 | 0.0530 | 00755 | 0.0777
Fd 05150 | 0.0530 | 0.0303 | 00303 | [Frame: Fome | o | Smme: |- rome — PRSI R—
FS 0.5270 | 0.0480 | 00230 | 0.0236 i, Unalue, =z, | heat %ow, rans, fength, | heat flow,
& 05150 | 0.0530 | 0.0303 | 0.0303 b % A ) * '- e
F7 0.5270 | 0.0480 | 00230 | 0.0236 Section m (WIm=K) i) Wi (Wim-K) (m} ey
F8 1.4800 | 0.0530 | 00756 | 0.07s6 F1 fad sil 0.0530 | 1.1721 | 0.0303 | 0.0355 0.0276 05270 | 0.0145
Fa 1.3740 | 0.0480 | 00635 | 0.05S6 F2 tx2d haad 0.0530 1.1721 0.0303 | 0.0355 0.0276 05270 | 00145
F10 1.4800 | 0.0700 | 00993 | 0.1019 F3 fxed Jamd 0.0530 | 1.1721 | 0.0756 | 0.0887 0.0276 1.3740 0.0379_
F11 1.3740 | 0.0480 | 00635 | 0.0556 F4 + F5 sash sii 0.1010 12903 | 0.0533 | 0.0687 0.0273 04310 | 00118
Total Frame| 0.5455 | 0.5563 FE + F7 sash haad 01010 | 12903 | 0.0533 | 0.0687 0.0273 04310 | 00118
Totd Window, A, | 13204 1.5204 FB + F3 sash jamd 0.1010 12903 | 0.1333 | 0.1797 0.0273 12780 | 00349
Parcentage fxed light glass area| 39.78% | 39.45% F10 + F11 muslion 0.1180 1.3851 0.1635 | 0.2255 0.0551 13280 | 0.0730
Pescentage opening light glass area| 30.26% | 29.98% Tolals| 0.5455 | 0.7033 Tota| 0.1363
Percentage glass area (tota)| 70.03% | £9.44%
Cther parameters needed for calculation, taken from simulations: 0,=0,= 0028 m
Solar Factor, g-vaiue: Fo 0.8 4,= 0035 wmx R,,= 004 wmxm Ra= 013 ofxm
Tw 0.32 Ry = 08000 n»Fxmw R = 08700 m'KoN Up= 10308 wamPx)
No bars; or attached bars 1.24 Alr Leakage loss:
U Single cross bar In IGU 1.3 Wi K) Alr leakage at S0 Pa per hour & per unit langth of opening light (BS 6375-1) - 2DP 0.15 [mmh)
windw  [\aultiple cr06s bar I IGU 14 Opening ignt length| 3.5020 [m Totd drlekage| 0.570 |='m
Glazng bar (Georgianbar) | 1.6 Leo| 031 [wiam'n) Heatloss = 00165 Leo| 001  |waem’ g
BFRC Rating =
218.8G pingon - 68.5 X (U surgew + EMTBCHVE Lyog) = 14.25
Chimats zone Is: UK
Thermal transmittance, Wi{m*-K) U paicne 1.2
Solar factor g miocre 0.32
air ge heat loas, Wiim*-K) L pacaor 0.01 BFRC Certified
Simulator No
Simulator Name: Phll Brown 141

The legal validity of this report can only be claimed on presentation of the complete report with supporting electronic information.
Simulations in accordance with BS EN ISO 10077-2:2017. Simulation Program: SommerGlobal WiniSO.
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Phil Brown
pI‘Of' ne BFRC Certified Simulator 141 BFRC
1

EN 673 Spreadsheet
Version 12 18/06/2015. Calculations according to BS EN 673:2011
Number of
spaces
1
Spaces 1
| Glazing orientation
Vertical
Resistivity 1 m-K/W
panes
Outside 90%
Gas
Argon
Thickness (mm) [4.0 20 4.0
Normal emissivity 089 | oot [N
zdj'rj=|0.008 Uncoated
For uncoated surfaces input 0.89 for normal emissivity, which corresponds to a corrected emissivity of 0.837
External, R,.| 0.04 [(m™K)w
Internal, R [ 0.13 [(m*Kyw
lteration Uvalue | >1/hg Aeff AT
number |y m?.K) |(m2Kyw W/(mK)
1 1.070] 0.75659 0.0264| 15
2 1.070] 0.75659 0.0264| 15

Additional Notes
N/A

The legal validity of this report can only be claimed on presentation of the complete report with supporting electronic information.
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profine

Glazing gL Results

SAINT-GOBAIN

BFRC Certified Simulator 141 BFRC

Phil Brown

& Calumenlive

Thursday, November 18, 2021

s

Last name: phil brown

PLANICLEAR 4 mm
Argon 80% 20 mm

PLANITHERM ONE
PLANICLEAR 4 mm

: < Notes:
Country: United Klngdom
Q LUMINOUS FACTORS EN410 (2011-04) 59 ENERGY FACTORS EN410 (2011-04)
Light Transmittance (TL) T2% Transmittancs (TE) 46 %
Qutdoor Reflectance (RLe) 2% Outdoor Reflectance (Ree)  40%
Indoor Reflectance (RLI) 23% Indoor Reflectance (Rei) 41 %
3 Absorptance A1 (AET) 8%
J° THERMAL TRANSMISSION EN673-2011 Absorptance A2 (AE2) 8%
Ug 1.1 Wiim*K) A7 ¢
Rk e ko i 0: SOLARFACTORS  EN410(2011-04)
Solar Factor (g) 0.52
ﬂ MANUFACTURING SIZES Shading Coefficient {SC) 0.60
Nominal Thickness 28.00 mm
Weight 20.0 kgim* % COLOR RENDERING
Transmission (Ra3) 08
<€) ACOUSTICS EN 12758 Reflection (Ra) a7
Acoustic simulated values ~
Rw (C-Cr) 33 (1: 5)d8 @ ANTIBURGLARY  EN356
STC (ASTM E413) 4 Burglar Resistance NPD
OITC (ASTM E1332) 26
@® SAFETY CLASS EN 12600
Pendulum Body Resistance NPD
Calumen caiculates the C characteristics and thermal fransmission of giass using caicuiation gmmmcn Wwith the foliowing standards: the European
.. Sstandards EN 410 and 67311‘& standard ISOS0S0, the WJSRSIM'M the Koraan KS L 251 25. The funclional output
calcuamnlesofcai MMENMDNENGHMV nm% ﬂmdw‘tﬂnmlléww The tachnical obtained
accotmgw standards are provided for information only and are mom¥ In the avallabie on the CE
Mwmcmmmumm NS 3ccol 10 the standards EN I1SC 10140 and EN

12756, cawlaea Indices are provided for

3t the comect calcuiation

rormmenesmmamge’m/-mmeg ickness calculaions comply
nypotheses are enterad and the DTU3S Is applied aporopriately for

mmezmz
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Phil Brown

. BFRC Certified Simulator 141
profine e BFRC

Glazing Spacer Bar Conductivity Data

April 2013 - No. W19 - Revision index 40672021 - valid until June 30th, 2023 ‘WARM EDGE’' WORKING PARTY B F
Data sheet Psi values for windows RAL
based on determination of the equivalent thermal conductivity of spacers by measurement LR HLL

: ISOLIERGLAS
SWISSPACER
Vetrotech Saint-Gobain (Intemational) AG
Mweigniederlassung Kreuzlingen
SWISSPACER s
CH-8280 Kreuzlingen
Prduct name Spaoer height in nm Matzrial Thickness d in mm

E 6.5 Metalized multilager polyester
E% d 4 ULTIMATE @ fim "High Tech Gas Bamer Fod'/ ~0.05

3 | & swisspacer Smgﬂm SANGF 1.0

Reprsantaive gees constuctins Metal with thermal breck Fastic Wood Woad/Metal

0.036 0.032 0.031 0.032

=

Daublesheet nzulsting goss
Up LA W/mK

4‘ » 41 12 47
- 0.031 0.030 0.029 0.030

Triple-sheet luulnh;f gdass
U 0.7 W/ m

i

nﬂuh

subatin

resentath e
thamall

o
ot

R
sh

Aeqza N W/mK

Bax 1 - hy=3mm Box2 « My = 6.5 mm

Spoce betwesn panes inmm

Two Box model
Characterstic values

Can be used for all 0.40 0.14
spacer widths . :

sevtabve pelvalio dubin|  Repesantatie fame prfle
u-m;,hvnmﬁa")':é 5 = i
: —
7 &
N -
|
I3

The equivalent thermal conductivity has been detemmined in accordance with the ift guideline WA-17eng/1 “Thermally im  oparactaristic valuss
proved spacers — Detemnination of the equivalent themnal conductiity by measurement”. The representative linear hest  getanined by:
transfer coefficients calculated in this way (represantative psi values) apply to typical frame profiles and glazing for the

determination of the heat transfer cosfficient Wy of windows. They have been determined under the boundary conditions

(frame profiles, gdazing, @ass mounting depth, back covering primary and secondary s=alant) defined in the ift guidaline . ft

Bphnatiors

WA-OBangl/3 “Themally improved spacers — Part 1: Detamination of the representative Psi value for window frame pro-

files". This guideline slso govems the area of validity and application of the represantative psi values. In order to avoid

rounding emors, the psi values in the data sheet have baen given at 0.001 W/mK. The method for the anthmetical 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
further information, refer to the Bulletin 004/ 2008 “Guide to Wam Edge” of Bundesverband Rachglas.
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Phil Brown

. BFRC Certified Simulator 141
profine BFRC
| Sommer
| Informatik
53 190
7 20
_L"" -Up bp _0.2580 - 1.0309 - 0.19000 _ w
e 0.05300 g
)
Wa =120 . Us- br- Ug - bg = 0.2930 - 11730 - 0.05300 - 1.0700 - 0.19000 = 0,028 (0.0275) -
Winlse® 2.7.6, @ Sommer Ipformatik GmbH, registered for Profine UK Limited

Boundaries R T
[m*KIW] [°c) [Wim]
Boundary condition external 0.04, 0°C. 80% 0.040 0.000 -5.850
Boundary condition internal 0.13, 20°C, 50% 0.130] 20.000 5.279
.Boundary condition internal 20°C 0.20 0.200] 20.000 0.580
Solids A )\1 €
[mm7|  [WilmK)] []
018 Saint-Gobain Glass Solutions Swisspager Utimate 2018-10. 6.5 mm 130.00, 0.140 0.800
2 float 1.0 1656.00 1.000 0.800
3 PVC-U Hard 884.17 0.170 0.800
5 PVC soft 67.23| 0.140 0.800
& polysulfide 60.00| 0.400 0.800
SZR 0.026435 3850.00 0.026 0.000
Cavities A
[mm’]
Unventilatad air cavity - EN 13S0 10077-2 2104.52
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Simulations in accordance with BS EN ISO 10077-2:2017. Simulation Program: SommerGlobal WiniSO.
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Phil Brown

. BFRC Certified Simulator 141
profine BFRC
Sommer
Informatik
101 190
& 2D
_L"" -Up-bp 03262 -1.0309 -0.19000 _ w
Ur= bt = 010100 -13(1.2903)m,K
Yq = LZD_ Uf - bf - Ug - bg = 0.3609 - 1.2903 - 0.10100 - 1.0700 - 0.19000 = 0.027 (0.0273) :»
[Winlse® 2.7.6, ®@ Sommer Ipformatik GmbH, registered for Profing UK Limited
Boundaries R T
[m*KIW] I°C] [Wim]
Boundary condition external 0.04, 0°C, 80% 0.040 0.000 -7.218
Boundary condition internal 0.13, 20°C, 50% 0.130] 20.000 6.113
.Boundary condition internal 20°C 0.20 0.200 20.000 1.105
Solids A )\I £
[mm7|  [WilmK)] []
018 Szint-Gobain Glass Solutions Syisspaser Uttimats 2018-10, 8.5 mm 130.00| 0.140 0.200
2 float 1.0 1656.00 1.000 0.800
3 steel galvanized 50 e = 0.3 56.42] 50.000 0.300
3 PVC-U Hard 1780.18 0.170] 0.800
5 PVC soft 146.07 0.140 0.800
& polysulfide 60.00 0.400] 0.800
SZR 0.026435 3850.00) 0.026 0.000
Cavities A
[mm7]
Unventilated air cavity - EN 1SC 10077-2 4840.16
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Phil Brown

. BFRC Certified Simulator 141
profine BFRC
| Sommer
| Informatik
0 1 "
I
U’=L20.Up bp _0.5552-1.0309 019000 - 1.0300 019000 _, , (\ sy W
b 011800 mwK
Wa =122 i e Ua - B = 0651 - 13851 - 0 11800 - 1 0700 - 0 19000 - 10700 - 0 19000 = 055 (0 0550
Minlse® 2.7.6, ® Sommer |pformatik GmbH, registered for Profing UK Limited

Boundaries R T
[m K] [°C] [Wim]
Boundary condition external 0.04, 0°C. 80% 0.040 0.000 -12.501
Boundary condition internal 0.13, 20°C, 50% 0.130 20.000, 10.775]
.Boundary condition internal 20°C 0.20 0.200 20.000 1.726
Solids A }\| €
[mm7|  WiinK)] []
010 Szint-Gobain Glass Sclutions Syisspager Utimats 2018-10, 8.5 mm 260.00 0.140 0.800
2 float 1.0 3312.00] 1.000 0.800
3 steel galvanized 50 e = 0.3 172.74 50.000 0.300]
3 PVC-U Hard 2006.00 0.170 0.800)
5 PVC soft 212.80 0.140 0.800
& polysulfide 120.00) 0.400 0.800
SZR 0.026435 7800.00| 0.026 0.000
Cavities Al
[mm?]
Unventilated air cavity - EN 1SC 10077-2 4885.83
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