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INTRODUCTION

Building regulations document L covers
the energy efficiency of building. This
document summarises the areas of
relevance to the fenestration industry,
from the most recent publications of
standards.

Highlighting the various routes to prove
compliance, with an overview of
calculation methods and example
calculations.

The thermal performances of various
Smart Systems are summarised in the
appendix.

Anthony Murray (MEng)
Smart Systems

Document Issue Date November 2013

Copyright © 2013 SMART SYSTEMS LTD

No part of this document may be reproduced
without written consent of Smart Systems Ltd. This
guidance document is to be read in conjunction
with all relevant standards. This document is
provided as is and written in good faith, but no
responsibility can be accepted for errors or
omissions or liability for any actions taken because
of this document.

Building Regulations L
Conservation of fuel and power
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Conservation of Fuel and Power

Recent changes in the building
regulations are being driven by the
commitment for the Government to
continually improve thermal
performance of buildings.

The building regulations part L are sub-
divided into L1A (new dwellings), L1B
(existing dwellings), L2A (new buildings
other than dwellings) and L2B (existing
buildings other than dwellings). Within each
of these documents are different limiting U
Values setting minimum performance
requirements and the calculations methods
to prove compliance.

Copies of the approved documents to
building regulations can be downloaded
from:

www.planningportal.co.uk

Building Regulations L
Conservation of fuel and power 5
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Compliance Methods

New Buildings

New building are based on fabric limiting values and target Building CO, calculations
based on a notional buildings. The limiting values have remained unchanged from 2010
at 2.0W/m3K for new Buildings and 2.2W/m2K for commercial giving building designers
the flexibility to improve different building elements to achieve overall building targets.

However the overall notional building CO, targets have increased.
e L1A 2013 SAP New Domestic 6% CO saving relative to 2010.
e L2A 2013 SBEM New Commercial 9% CO, saving relative to 2010.

Fabric limiting value Notional Building Guide*
U Value U Value g Value | Light
W/m3K W/m2K Transmittance
L1a | New Domestic | 2.0 1.4 63%
L2a | New 2.2 1.6 40% 71%
Commercial

Notional building specification prepared as a guide for all the building fabric, which if
followed achieves compliance for new buildings. For the windows a notional U Value of
1.4 or 1.6, upper g value to avoid overheating and light transmission to reduce the need
for artificial lighting during daylight hours.

As this is only a notional building specification different performances can be used as
long as the overall building archives the performance required. For example the SBEM
notional building also proposes 0.26W/m? for walls, upgrading the performance of walls
allows offsetting the performance of the windows.

Building Regulations L
6 Conservation of fuel and power
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Compliance Methods

Limiting Values

Energy Ratin
Crverall U or qy q

Average Band
. '_:_ — Windows, roof windows, 20 -
Dwellings —1— New Build “: n rocflights and doors :
_T-.-._.__ (s
y:
— Referhishment — | **== Windows, roof windows, C
Extensions : 118 rooflights 1.6
o e B
e Doors 1.8 E
-
- s - .
Non-Dwellings |—— New Build —— | __ i -— Windows. roof windows, 2.7 -
~L2A rooflights and doors ’
T | High usage entrance 15 -
'''''' - doors ’
£ | |- Display windows N/A -
— Curtain walling 22
— Referbishment — | " - Windows, roof windows,
Extensions T 7 rooflights and doors 18 -
N Winduws domestic 16 C
in character 1
4| |- High usage entrance -
doors 35
— Display windows N/A =
— Curtain walling 2 08to 1.6 -

1 Buildings domestic in character, for example student accommodation, care homes and similar
uses where the occupancy levels and internal gains are eszentially domestic in character.

2 Curtain waling U-Valug should be no greater than- 1.6 and 0.8 + 1.2 AGlazed + 0.6 AOpenable, Aglzzed
Tatsl Atotal Atatal

Building Regulations L
Conservation of fuel and power 7
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Calculation Methods

The fenestration calculation methods to prove compliance have changed with the

tightening of the rules for use of Indicative and Centre Pane methods. The calculated U
Values can be calculated to BS EN 14351-1 permit CE Marking to prove compliance to
the UK building regulations. For domestic windows ECO Labels combine the thermal

parameters to creating a window energy rating, the methodology for window energy
ratings is included in the 2010 regulations.

CE Marking is included in the regulations referencing CEN window to BS EN
14351-1 providing a system method for calculating the U Value. CE Marking can
be used as benchmark to compare similar products for U Value g value and air

permeability.

ECO Labels simplifies the performance data to a single value, combined to
provide an energy balance of losses and gains. This is based on a typical climate

data to the UK and provides a comparison tool between different products.

Indicative U Value. The use of BRE’s Standard Assessment Procedures are
now restricted to mainly residential buildings, only applying to commercial
buildings where the building is domestic in character, such as student

accommodation.

Centre Pane of 1.2 provided compliance for all replacement windows in the 2006
regulations. This option is restricted to where there is a need to maintain the
external appearance of the building. In these circumstances the replacement
windows should meet a centre pane of 1.2W/m?K alternatively single glaze

windows should be supplemented with a low e secondary glazing.

8 Building Regulations L

Conservation of fuel and power
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Declaring Thermal Performance

Domestic Commercial
New | Replacement New | Replacement
Hot box testing
BS EN ISO 12567-1 - . -
-~ LA ,.,‘,___gj_ﬂ:,
- y o 4 4
CE Marking
BS EN ISO 14351-1 = = = =
—11; _1Liz _L22 L2
4 4 T
ECO Label
Window Energy - -
rating bands - L1B =128

Glass centre pane
Centre Pane < - -
1.2W/m2K =L18 =L2E

Indicative Method
SAP2012 Table6e =

New domestic (or domestic in character) windows only

Building Regulations L
Conservation of fuel and power 9
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Hot box testing and Simulations

BS EN ISO 12567-1 BS EN ISO 10077-1 & 2 Applies to:

The hot box test is a physical measurement of the actual heat | 1aL1bL2aandL2b
transfer through a particular window configuration. Based ona [ |
standard design the heat transfer is measured in a libratory ‘hot | =114\ L
box’. Hot box testing to prove compliance can be prohibitively 4 4
when considering design variations.

Hot Box test provides an accurate performance, however the results
cannot be used for any other sample or variant i.e. change a sash or
any other part of the window make-up and a new hot box test is
required to assess the thermal performance each specification
variation. Finite element simulations to BS EN 10077-2, can be used
in the absence of Hot Box testing; this uses numerical software
packages to simulate the physical heat transfers. A simulation in
accordance with BR443 can also be used to prove compliance to the
UK building regulations.

CE Marking

BS EN 14351-1 Applies to:

The Harmonised European standard allows general [1aL1bLl2aandL2b
performance declarations for Windows and Doors to a common [—. |
format throughout Europe. Providing commonality to the [-112
methodology and performance declarations from different
countries allow free trade across Europe.

The thermal performance from the European standard can be from o
testing or simulation to a standard CEN Window configurations -
detailed BS EN14351-1. Thermal Simulation software uses finite
elements to calculate the conduction and radiation of the framing
sections and area weighted with the performance. U values
calculated to BS EN 14351-1 can be used to prove compliance to

UK building regulations L and provide compliance to building
regulation 7 for energy performance.

BS EN 14351-1 applies to New build and replacement for
commercial and domestic application.

Building Regulations L
1 O Conservation of fuel and power
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Window Energy Rating

WER window energy rating bands (Domestic Windows Only) Applies to:
The ratings are classified into bands A-G representing bands of = Domestic Replacement
WER Ratings kWh/m?/yr. Windows with a net heat loss have Window Only

BFRC rating bands B-G windows with an A rating indicating a
net inflow of heat, warming the property.
Window energy rating are based on the energy balance of the losses —
through the window offset against the solar heat gains through the

window. The calculations are always on standard designs and based

on typical climate data for the UK. Window energy ratings are

intended as a comparator tool and the actual heat losses on the

window will depend on the location design of window and climate.

o

Only applies domestic buildings L1b refurbishment only.

WER may also apply to commercial refurbishment, if the building is
domestic in character. For example, student accommodation, care
homes and similar

Standard Assessment Procedure
SAP2009 Table6e

e . . Applies to:
The indicative method calculates typical thermal performance Domestic Buildings
of windows, doors, and roof lights. This calculation takes into e
account the thermal performance of the frame based on the = =
window material thermal break size combined with thermal e
performance of the glass.
The BRE’s Standard Assessment Procedure is now only a valid
calculation method for domestic buildings L1a and L1b.
SAP 2009 may also apply to commercial, if the building is domestic
in character. For example, student accommodation, care homes and
similar
Glass centre pane
Centre Pane < 1.2VYIm2K _ _ _ Applies to:
For replacement windows only it was possible to claim Replacement and
compliance with Part L1B and L2B by simply certifying or Extensions to Existing
proving that the window is glazed with glazing with a ‘centre of ~ Buildings
glass’ U value < 1.2 irrespective of frame type.

Only applies to replacement windows and doors where there is a
need to maintain the external appearance of the building and —=
replacement windows unable to meet the requirement. ==

Building Regulations L
Conservation of fuel and power 1 1
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U Value Calculation
U Value of Window

Heat loss though the glass, is calculated by
the Centre Pane (U value) of the glass
multiplied by the visible glazed area.

Heat Loss Glass 1.738 W/K

Glass Edge

At the edge of the glass, the spacer bar has a
different thermal performance to the centre of
the glass. The edge spacer effect can be
calculated by an edge effect coefficient y
multiplied by the linear perimeter of the Ly
glass.

Heat Loss Glass Edge 0.292 W/K

The U value for a window can be calculated Specification:
by summing the area weighted heat loss Outerframe
though the window. ETC311
Vent
2 ETC320
e Frame T Transom
e Glass ETC330
e Glass Edge
For the purposes of UK Building regulation ke — N
this is standard window defined in BR443 or
in BS EN14351-1.
Heat loss through the frame is calculated by lf,v\,ﬁ'z‘f(e A,;eza V?,L ‘
multiplying the areas by the U value of the Ulouterframe 2.798 | 0.1026 | 0.2872
individual parts of the window see table right. Cvuttion 2509 | 0.0338 | 0.0848
Mventframe 2912 | 0.1652 | 0.4809
Heat Loss Frame 1.031 W/K Wuiion +vent 2509 | 00712 | 0.1785
Frame Overall 2.767 0.3727 | 1.031

Centre Pane| Area Qg
W/m2K m? W/K
| Glass Unit 1.2 1.449 1.738

Centre Pane  Area Qg
W/m2K m? WIK
[ Spacer Bar 0.039 7.508 | 0.292

Overall U Value

The overall U Value for the System can be
calculated.

Overall U Value 1.7 Wim2K

U Window = Total Heat Losses
Window Area
= 1.031 +1.738 + 0.292
1.230 x 1.480
U Window 1.681 W/m2K

12

Building Regulations L
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Window Energy Rating Calculation

Window Energy Rating
The Window Energy Rating WER is T
calculated from.

e U Value
e g Value
e Air Leakage

14580

Heat Loss (U Value)

. . Wim2K UK Heat Losses

The heat lost through the window for a typical WER | kWHr/m2Year
year in the UK. Factor

Heat Loss 1.681 68.5 115.148
68.5 x UWindow
Heat Loss (Air Leakage)
Where AL air leakage though the window in AL UK Heat Losses
m3h.m? at 50Pa pressure difference. F‘g’g:r KWHr/m?Year

Air Leakage 1.13025 0

1.13025 x AL

Solar Gain (g Value)

; ; ; YWindow UK Solar Gains
The solar gain of the window is calculated WER | KWHr/m2Year

from the g value of the glass multiplied by the ' Factor
visible area of glazing. Solar Gains

115.719

196.7 x (1-f)X ggass
196.7 x (0.795)x 0.74

WER Value |
The annual energy balance for the window WER Band WER (kWh/m?Year)
can be calculated from the Solar Gains offset 7 0
against the Heat Losses:
115.719 — 115.148 O0to-10
Window Energy Rating © -1010-20

+ 0.4kWh/m?*Year. [D) -20 to -30
The window energy band is assigned based E -30t0-50
on the typical heat balance. .50 to -70

Window Energy Band -70 or more

BAND A

Building Regulations L
Conservation of fuel and power 1 3
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CE Marking

Applies to L1a L1b L2a L2b

CE Marking cover varied construction products, the harmonised standard for windows and
doors is implemented BS EN 14351-1, this cover many performance aspects including
weather, impact and acoustics performance including calculations for the thermal
characteristics.

B00Pa
=17 S
= || V=2, W2k
e N | 4-16-4 Impact L i
Frame Deﬂecfinﬁ“{mié h LT=17
Class B S| ¢=0.74
33(-1,5)dB Air Class 4 SRR
Water Class 8A =04

WWind Load Class &

Building Regulations L
1 4 Conservation of fuel and power
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BS EN 14351-1 Windows and Door Product Standard

BS EN 14351-1 allows for clear comparisons between
the performances from different suppliers allowing
informed choices to be made on all characteristics
and to select the highest performing products.

U Value calculation to BS EN 14351-1 is based on
CEN windows and can be used to comply with the U
Value requirements for commercial and domestic
applications. WER are suited to refurbishment

domestic CE Marking U Values are suited to new
buildings and commercial buildings. This allows for
the overall energy in new buildings to be calculated
including

through SBEM or SAP calculations
allowances for overheating.

HEITISH STANDARD

Windows and doors —
Product standard,
performance
characteristics —

Part 1: Windows and external
pedestrian doorsets without

resiztance to fire andior smoke
leakage characteristics

Tha Fomrmpaeam: S [T 1854 103 2708 loam o sisimn o
Tmsia tan dari

)Y T T P 0 DT A ST BT SV BT RN
———————————————————

BEEN
14531-1:2008

—
Britlsh Stanan

=

I CE Marking
File Edit Help
Selected X
~
Glass Spec | Centre Pane | Edge Effect Light Trans | Solar F,
6712/ Planitherm Total + 18l 0.033 0.74
Systemn U Frame | Sight Line ] Area ‘ uo, ’ha”‘q
28 |19 [T0-23r =] 17 Chitg,,
*Thermal perfarmance levels are MANDATORY in the UK refer to building regulation 10’"'7/4’"
Y nj
Smart Architectual Aluminium @ e 7 57 7
OMeg, "fllith o 200
EN 14351-1:2006 I 13 Tesistance to snow foad Rir S ang n Op 12)
Por, g, o
Alitherm 700 Sabiy, s
for domestic and commercial use watﬁr 4 7] C‘/a/u
f i
Air permieability 1 412 Thermal Transmittance Ree: ‘Ihfhes‘\ Cy
Class 4 (6O0Pa) U Walue (L) (Wm0} Sigy, h a5y 4 p
Water tightness Re c (000/;.8;
Class 9A (E00Pa) / S”S o )/
Resistance to wind load 12 413 | Solar Factor ’ fa Ce C/as Ioic/ 94 [5’00 @
Class E2400 (2400P3) Feadiation Properties The,, in s 5240 Ra) v
Resistance to wind load ) Tr o /oa 0 (_?40 0
Clags C (1/350) ; ~ /> g
Thermal Transmittance 13 413 Light transmittance npd o/ﬁr m’lta” "/é?ss ~ ) @
1.7 Radiation Properties 8 g r
Solar Factor (LT)
074 _
Acoustic Performance 10 4.1 Acoustic Performance @ b
33E1-3 | £ ¥

Building Regulations L
Conservation of fuel and power
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Window Energy Ratings

Applies to L1b

Window Energy Ratings calculate the “energy balance” of a typical window by combining
the heat losses and offset against heat gains due to the sun.

o

Solar Gains

Al

Heat Losses

The resulting energy balance, the difference between the gains and losses is the Window Energy
Rating expressed in kWh/m? per Year. Window with high solar gains can completely offset the heat
losses from the window resulting in a windows which is a net heat contributor to the property.

The values used to calculate the energy balance are based on typical values of sunshine and
climate for the UK for a typical window. This actual window configuration including the glass
specification can be modelled by a Smarts Dealer to provide a detailed energy report and WER
label.

| Sotar Factor
3 | MirLeakage
| Simutator

St WER ot S Ve 1 =FRONE BFRL LCERCED GO — Clstatase s 1372010

Building Regulations L
1 6 Conservation of fuel and power
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Understanding the ratings

The ratings are from A to G with A being most efficient and G rated windows losing the most
amount of heat. Band A is a window where the solar gains are larger than the heat losses, band B
to G the window will lose heat. The energy balance is calculated for a typical year in the UK and
calculates the energy in kWh per square metre of window.

The effective cost for the typical window would depend on the cost of heating and number of
windows. The following table shows typical annual savings based on the cost of gas heating for
different sized properties.

ibution of wind : ingbill |

WER Rating Window Flat Terraced | Semi Detached
(KWh/m>2Year) Tm x 1m 6.9m? 12.7m? 16.9m? 23.7m?
0 £0 £0 £0 £0 £0

0 to -10 £0.40 £3 £5 £7 £9
-10 to -20 £0.80 £6 £10 £13 £19
-20 to -30 £1.20 £9 £15 £20 £28
-30 to -50 £2.00 £14 £25 £34 £47
-50 to -70 £2.80 £20 £36 £47 £66
-70 or more £2.80+ | £20+ £36+ £47+ £66+
Inotalled Windows n 2002 | £4%3 | 29 | £t | 72 o

'Source GGF Energy Saving Calculator Based on Gas Heating

Heating costs Gas 0.04 “2NZ k Adfwilf#.083 “NZ kAR BD.061 "Nz kiR hivrdg#xhah.027 "Nz kiDouble Glazed
PVCu in 2002 with DGU with 20mm spacer bar commercial domestic

Example
A detached house with PVCu window 8 years old replaced with C Rated Windows
Aluminium the heat losses would drop from £100 per year to £19 saving £81 per year.

Building Regulations L
Conservation of fuel and power 1 7
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Appendix A

Thermal Simulation BS EN IS0 10077-2

BS EN 14351-1

A

—_

A

\V]

A

w

A

=~

A5

A

»

>
<

>

8

>
©

A13

A14

A18

A19

A23

A24

Alitherm 300

Alitherm 500

Alitherm 600

Alitherm 700

Alitherm 700 Reversible
Alitherm 800

Alitherm Heritage
Alitherm Heritage (Door)
Alitherm/Alitherm Plus Door
EcoFutural Casement EFi+
EcoFutural EFi+
EcoFutural Pivot EFi+
Shopline

Slide 2000

Smart Wall

UltraGlide

Visofold 1000

Visofold 2000

Visofold 3000

Visofold 4000

Visofold 5000

Visofold 6000

Visoglide

Visoglide Plus

VS 600

Designer Door
Orangery

Rooflight

smart
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Alitherm 300 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical SpacerV\B;r; Performances? Beniasie e
= +
. |8 [z |3 :
= |2 2 |S 5
o | |8 |E |F S _
1 E ©
= |3 = |5 6 |8 |B 3 o 3| ¢
£ [ @ = 8 S @ © ] e 2 3] g
5 8 o £ 2 o S o o 5 4 2| g| g| €
' () S_E' 'E . g g -8 »n < n <= E 3 (7 E Do IS 8
_— - Q < O O = O
ES. |£E33 |25 (522|882 |32y 85y |88y g%g 8% <§m§ <§m§
2arC- |[8a [} @ c = £ 2 - -2 2
5o P8 Eas|6es |82 |38 @8 |EES|Bag wE RN
U Value Centre Pane'
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 . . . .
15 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 ° ° ° °
1.6 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 . . . °
1.7 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 e (D | e °
1.8 1.0 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 e | D | o .
1.9 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 e (D | e ¢}
2.0 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 ol D| e o
2.1 1.4 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o || e o
1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 o e} ° o}
1.7 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 ] ] ] ¢}
1.8 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 o e} o o
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 e} o e} e}
2.1 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 o e} o o

System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Alitherm 500 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical SpacerV\B;r; Performances? Beniasie e
= +
. |8 [z |3 :
= |2 2 |S 5
o | |8 |E |F £ _
= e < 2 3 ] o o s 3
E |3 |s. [B |8 |=. |8 |8 2 o & g e
5 8 o £ 2 o S o o 5 4 2| g| g| €
.E () S_E' 'E . g g -8 n < n Ny E 8 (7 E Do IS 8
- _— o = [ = O = O
ES. 1533|280 (522|880 (82 B2 |EEs|Bis|80s| |<S|md|aS|md
2arC- |[8a [} @ c = £ 2 - -2 2
5o P8 Eas|6es |82 |38 @8 |EES|Bag wE RN
U Value Centre Pane'
W/m2K W/m2K
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 . . . .
0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 ° ° ° °
1.4 0.7 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 . . . .
15 0.8 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 ° ° ° .
1.6 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.7 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 e (D | e °
1.8 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 e | D | o .
1.9 1.3 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 e (D | e o
2.0 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 ol D| e o
2.1 1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 o || e o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 e} o ° o
1.8 2.0 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 e} o o e}
1.9 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 o e} o o
2.1 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 ¢} ¢} ¢} ¢}
2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 o e} o o

System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance +
Alitherm 600 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance +
Alitherm 700 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance *Smart
Alitherm 700 Reversible _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance +
Alitherm 800 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance *Smart
Alitherm Heritage _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance *Smart
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Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance *Smart
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Thermal Simulation BS EN IS0 10077-2 architectural aluminium
BS EN 14351-1
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System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation



Thermal Performance *Smart
EcoFutural Casement EFi+ _ !
Thermal Simulation BS EN IS0 10077-2 architectural aluminium
BS EN 14351-1

ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
§ |% |3 £
w & 3 o =
s |g |2 | 3
o £ |2 [k |F & -
o = = = - _ .«
- = > 5 7 3 8 g el ® ¥
£ [ @ - b o o c S o @ S 2
S 2 O E 2 o < o o = 8 = g g g
E_ |2 |88 |Es |B. |28 |25 |25 |BE |23 o8 E| 3
Eg- %E% U_’ggz qg,é’g Egg ‘;9; 2ty (88 ﬁég 2%y <§m§<§m§
= -S © @ = £ o) =) g =) - - P
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 ° ° ° °
14 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 J ] L L
1.5 0.7 0.8 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 L L ] L
1.6 0.8 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 ° ° ° °
1.7 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° @ ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 ° ® ° °
1.9 1.2 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 ° @ ° o
2.0 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 o|® | e o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 o | ® ° o
1.6 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 ¢} o ° o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o o o o
1.9 2.1 2.1 2.1 2.1 21 2.1 2.2 2.2 2.2 o ¢} o o
2.0 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 o o o o
2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance *Smart
EcoFutural EFi+ _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1
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= e 8 s} 2 = k= =)} o _qC> o - - -
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 J ° ° °
0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 L U ° °
1.4 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 ° ° ° °
15 0.9 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.6 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 ° ° . °
1.7 1.2 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 ° @ ° °
1.8 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ° ® ° °
1.9 1.5 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 ° @ ° o
2.0 1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 o|® | e o
2.1 1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 o | ® ° o
1.9 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o ¢} ° e}
2.1 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4 o o o o
2.2 2.4 2.4 2.4 2.5 2.5 2.5 2.5 25 2.5 o ¢} e} o
2.4 2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 o o o o
25 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A11

Oct 2010



Thermal Performance *Smart
EcoFutural Pivot EFi+ _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical Spacer Bar Performances? Beniasie e
W/m
H +
R EE 5
s (& |2 | g
o = 2 = = & _
o = = = - _ .«
© % x ﬁ s 8 8 8 ) % 'g g
£ 2 Se |F 2 e |2 8 _ |8 gl 8l | &
.E (2] S_E' 'E . g g é n < n < E § (7 E Do E 8
3ar- _'_"—co < 'gv =< £ < o o N ;c') o M - - 2
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 L L ] °
0.7 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 J ] L L
09 | 10 | 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 o | o | o | o
1.8 1.0 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ° . .
1.9 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 ° ° ° °
2.0 1.3 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ° ° . °
2.1 1.5 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 ° @ ° °
2.2 1.7 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 ° ® ° °
2.3 1.8 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 ° @ ° o
24 2.0 2.2 2.2 2.2 2.2 2.2 2.3 23 2.3 2.3 o | ® ° o
2.5 2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5 o | ® ° o
2.3 2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 ¢} o ° o
2.5 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 o o o o
2.7 2.8 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 o ¢} o o
2.8 3.0 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 o o o o
3.0 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3 o o e} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance +
Shopline Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
. 2
Typical SpacerV\B;r; Performances Beniasie e
= +
. |8 [z |3 :
= |2 2 |S 5
e |£ |8 | [E i _
1 E ©
= |3 = |5 6 |8 |B 3 o 3| ¢
e (3 5. [ |8 |2. |8 |8 g o 8 F @
S 2 O E 2 o < o o = 8 = g g g
' () g—L‘(E 'E . g g -8 »n < n <= E 3 (7 g Do = 8
_— - Q < O O = O
ES. |£E33 |25 (522|882 |32y 85y |88y %%g 8% <§m§ <§m§
=22rC (82 5] 2 < = = 8 - -2 L
5o P8 Eas|6es |82 |38 @8 |EES|Bag wE RN
U Value Centre Pane'
W/m2K W/m2K
o] (@] (] °
(o] (@] ° °
o] (@] (] °
(o] (@] ° °
2.9 e} o ° °
3.0 o o ° °
3.1 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 o o) ° °
3.2 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 o o (] (]
3.3 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 o o ° °
3.4 0.9 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 o o) . °
3.5 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 o o) ° °
3.6 1.2 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 o o o o
1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 o o o o
1.5 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 o o o o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 o o o o
1.8 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.1 o o o o
2.0 21 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o o o o

System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance *Smart
Slide 2000 . '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

Glazing Specification ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
5 =+ » £
w 8 s 3 3
© a @Q % g
o = @ = = £
= = 844 o —
= a H ° o P _ %
= s < S (2] o o 8 2| E| 3
E [ ] = 4 o ] @ S el B gf 2
S 2 o £ 2 s |2 =3 s |8 Bl E| 2| €
' (/2] Ss - ] O g w n - G o N g S £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
ES._ -Egcn wf:cn Bgm 2800 29,\ g%N 8_%00 BECD g_%m <Dmg <omg
Se- 858 |G |23 =3 |8 ES |52 |598|288 |599 H 2 2 L
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 0.7 0.7 0.7 0.7 ° ° ° .
1.5 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 L ] ° °
1.6 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 J ° ° °
1.7 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 ° ° ° °
1.8 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.9 1.1 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 ° o ° o
2.0 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 ¢} o ° o
2.1 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 o o ° o
1.5 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 ¢} o ° o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 o o o o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o ¢} o o
1.9 2.1 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 o o o o
2.1 2.2 2.3 2.3 2.3 2.3 2.3 23 23 2.3 o ¢} ¢} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance +
Smart Wall Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

Glazing Specification ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
5 =+ » £
3 © E S
I8 © Q o =
© =3 (2] 5 £
= [7] fe pus 2
2 5 8 = = a -
= a H ° o P _ %
= - < S n 3] Q @ el = o
£ [ ] - 8 s ] ® o o ? © 2
S i) o E 2 Q< o S _ s £ 8 S £
= n ® = X © oS8 [77) [77) - 3 © £
= 85 X 8 < = G 8 N < £ 8 £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
ggv— -%gm u_,f:cn Bgm 2800 29,\ g%N 8_%00 Egco g_%m <§mg <Q§)mg
2arC ‘8 Y Goﬁ‘ _:'EV c=3 B <Y 590 599 _:cu“’) 599 < | ~N 5
<2 |Bed Rl lFag|oed |8 |dES |dES |FiEd |@ES SJ210¢gl32a¢8
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 ° ° ° °
1.5 ° ° ° °
1.6 ° ° ° °
1.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 L ° ° °
1.8 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 J ] L L
1.9 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 ° o ° °
2.0 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 ° o ° °
2.1 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 o o ° °
1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.6 ¢} o ° °
1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° °
1.6 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 ¢} o ° °
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o o ° °
1.9 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 ¢} o ° °
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A15
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Thermal Performance
UltraGlide

Thermal Simulation BS EN IS0 10077-2

BS EN 14351-1

‘smart

architectural aluminium

Glazing Specification ADL
- 2
Typical Spacer Bar Performances Beniasie Commercial
W/m
5 =+ » £
3 © S E]
(18 © Q o 'E
© =3 2} S
= [7] fe pus 2
o 5 8 = = a -
= a H ° o P _ g
— v < n o o [ 9 © 2
£ Q @ o 2 s @ ] ] el B g ¢
S i) o E 2 Q< o S _ s £ 8 S £
— n ® = » © o © %) on » @© I IS
= 85 X 8 < = G 8 N < £ 8 £ 3
= _ - _ 5 £ o € c c 0o ~ O » O a3 Fo ] 5 [a] 5 o
ES‘— £33, wgm Bgm 2800 ggl\ g%N 8_%00 o Ee 8_%._0 <Dm-9<0m'9
Ber [8Bc8 |0Cc |28 |€ES3 |BES |59 |98 |268 |39 2 AR
< s |beS|FfS|FES|os <SS (@83 |dES [FES |dES SJ210¢gl32a¢8
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 ° ° ° °
1.5 0.7 . . ° °
1.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 J ] L L
1.7 0.7 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 ° ° ° °
1.8 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 ° ° ° °
1.9 1.0 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 ° o ° o
2.0 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 o e} ° e}
2.1 1.3 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 o o ° o
1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o e} ° e}
1.6 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 1.9 o o o o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o ¢} o o
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o ¢} o o
2.1 2.2 2.3 2.3 2.3 2.3 2.3 23 2.4 2.4 o ¢} ¢} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A16
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Thermal Performance *Smart
Visofold 1000 _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical Spacer Bar Performances? Beniasie e
W/m
§ |% |3 £
w & 3 z =
s |g |2 | 3
o £ |2 [k |F & -
o = = = - _ .«
- = > 5 7 3 8 g el ® ¥
£ [ @ - b o o c S o @ S 2
=] 2 o E 2 © < =% -3 = s 5 2| g £
.E (2] S_E' 'E . g g é n < n Ny E 8 (7 E Do IS 8
.ES'- %E% U_’ggz qg,é’g Egg ‘;9; g%g g.ég ﬁég g.ég <§mg <§m§
=2oC |8 S @ = £ o) ) 2 o) - -2 Q£
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 ° ° ° °
14 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 J ] L L
1.5 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 ° ° ° °
1.6 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 ° ° ° °
1.7 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.8 1.2 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 ° ° ° °
1.9 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 ° o ° o
2.0 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ¢} o ° o
2.1 1.5 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 o o ° o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 ¢} o ° o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o o o o
1.9 2.1 2.1 2.1 2.1 21 2.1 21 2.1 2.2 o ¢} o e}
2.1 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 o o o o
2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A17
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Thermal Performance *Smart
Visofold 2000 _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
H +
R EE 5
©
= |2 2 |S 5
o £ |2 [k |F & -
= o H E qh, - _ .«
— K= [7) [} kel < <
D [ > O Q (3] o E 3] o
S |2 |8e % |8 3s & & |.z |B -
' (/2] Ss - ] O g w n - G o N g S £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
EZ. |£E33|2£5(522(882(32: |88y |88 |5Es |88y <S|m5|eS|ms
22arC |82o ] @ £ = T S 359 32 g 35 2 5 5
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 ° ° ° °
1.5 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 L ] ° °
1.6 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 ° ° [ J
1.7 09 | 10 | 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 o | o | o | o
1.8 1.0 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 ° ° o .
1.9 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 ° o ° o
2.0 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 ¢} o ° o
2.1 1.4 1.6 1.6 1.6 1.6 1.6 1.6 1.7 1.7 1.7 o o ° o
1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 ¢} o ° o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 o o o o
1.8 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.1 o ¢} o o
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o o o o
2.1 2.2 2.3 2.3 2.3 2.3 2.3 23 23 2.3 o ¢} ¢} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A18
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Thermal Performance *Smart
Visofold 3000 _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
H +
R EE 5
s |8 |2 |3 g
o = 2 = = & _
= o H o o o _| g
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€ 2 8e |F 2 s |8 3 = |8 2 g gl &
' (/2] Ss - ] O g w n - G o N g S £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
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<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
14 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 J ] L L
1.5 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 L L ° °
1.6 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ° ° . .
1.7 0.9 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 ° ° ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ° ° °
1.9 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 ° o ° o
2.0 1.4 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 ¢} o ° o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° o
1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9 ¢} o ° o
1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 21 2.1 21 2.1 2.1 o ¢} o e}
2.0 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 o o o o
2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A19
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Thermal Performance

Visofold 4000

Thermal Simulation BS EN IS0 10077-2

BS EN 14351-1

‘smart

architectural aluminium

Glazing Specification ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
5 =+ » £
3 © S E]
(18 © Q o 'E
© =3 2} S
= [7] fe pus 2
2 5 8 = = a -
= a H ° o P _ g
— v < n o o [ 9 © 2
£ Q @ o 2 s @ ] ] el B g ¢
S i) o E 2 Q< o S _ s £ 8 S £
— ) © = > © o © 7] %) - © by 1S
= 85 X 8 < = G 8 N < £ 8 £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
ggv— -%gm u_,f:cn Bgm 9 8w ggr\ g%N 8_%00 o g g_%m <§mg <Q§)mg
_'C_).:: R Goﬁ- -:'av _=‘="<r .c_gv B@v 3@0': _=q,€") :c»f"J AR N5
<2 |Bed Rl lFag|oed |8 |dES |dES |FiEd |@ES SJ210¢gl32a¢8
U Value Centre Pane’
W/m2K W/m2K
o} o} o} O
e} e} e} e}
o} o} o} o}
e} e} e} e}
1.4 0.7 0.7 0.7 0.7 o ¢} o e}
1.5 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 o o o o
1.6 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 o o o o)
1.7 0.9 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 o ¢} o o
1.8 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 o ¢} o e}
1.9 1.1 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 o o o o
2.0 1.3 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 o ¢} o e}
2.1 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 o o o o
1.5 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 o ¢} o o
1.7 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 o o o o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o ¢} o o
1.9 2.1 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 o o o o
2.1 2.2 2.3 2.3 2.3 2.3 2.3 2.3 23 2.3 o ¢} e} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
A20
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Thermal Performance *Smart
Visofold 5000 _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical Spacer Bar Performances? Beniasie e
W/m
§ |% |3 £
w & 3 o =
s |g |2 | 3
o £ |2 [k |F & -
o = = = - _ .«
- = > 5 7 3 8 g el ® ¥
£ [ @ - b o o c S o @ S 2
S 2 O E 2 o < o o = 8 = g g g
E_ |9 |8: |Es |E. |82 |25 |2: |BE |2% |l o8| gl S
Eg- %E% U_’ggz qg,é’g Egg ‘;9; 2ty (88 ﬁég 2%y <§mg <§m§
= -S © @ = £ o) =) g =) - - P
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 ° ° ° °
14 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 J ] L L
1.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 L L ] L
1.6 0.9 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 ° ° ° °
1.7 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ° ° °
1.9 1.2 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5 ° o ° o
2.0 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ¢} o ° o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° o
1.6 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 ¢} o ° o
1.8 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 21 2.1 21 2.1 2.1 o ¢} o e}
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o ¢} o o
2.2 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance *Smart
Visofold 6000 _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical Spacer Bar Performances? Beniasie e
W/m
§ |% |3 £
w & 3 o =
s |g |2 | 3
o £ |2 [k |F & -
o = = = - _ .«
- = > 5 7 3 8 g el ® ¥
£ [ @ - b o o c S o @ S 2
S 2 O E 2 o < o o = 8 = g g g
E |2 |82 |Es |B. |22 |95 |25 |BE |2 El & g 8
Eg- %E% U_’ggz qg,é’g Egg ‘;9; 2ty (88 ﬁég 2%y <§mg <§m§
= -S © @ = £ o) =) g =) - - P
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 ° ° ° °
14 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 J ] L L
1.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 L L ] L
1.6 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 ° ° ° °
1.7 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 ° ° ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ° ° °
1.9 1.2 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 ° o ° o
2.0 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ¢} o ° o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° o
1.6 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9 ¢} o ° o
1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 21 2.1 21 2.1 2.1 o ¢} o e}
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o ¢} o o
2.1 2.3 2.3 2.3 2.3 2.3 2.3 23 2.4 2.4 o ¢} ¢} o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance +
Visoglide Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

Glazing Specification ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
5 =+ » £
3 © S E]
(18 © Q o 'E
© =3 2} S
= [7] fe pus 2
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— v < n o o [ 9 © 2
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EZ- |£E%, wgm Bgm 9 8w 29,\ g%N 8_%00 o g g_%m <Dm-E <Om-E
33r- |8E3 aov 83 =3 |83 |52 | 509 :5«) 559 = ,‘EN;N&
<2 |Bed Rl lFag|oed |8 |dES |dES |FiEd |@ES SJ210¢gl32a¢8
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
1.4 ° ° ° °
1.5 ° ° ° °
1.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 ° ° ° °
1.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 L ° ° °
1.8 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ° ° ° J
1.9 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 ° o ° o
2.0 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 o ¢} ° ¢}
2.1 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 ¢} e} ° e}
1.3 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 ¢} o ° o
1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o ¢} o o
1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 o ¢} o o
1.7 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance *Smart
Visoglide Plus _ '
Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
- 2
Typical Spacer Bar Performances Beniasie e
W/m
H +
. (&8 |3 |3 2
s |g |2 | 3
o £ |2 [k |F & -
= o H E qh, - _ .«
— K= [7) [} kel < <
D [ > O Q (3] o E 3] o
E |8 [8: | |8 |3 |8 & _ s gl g 5 E
' (/2] Ss - ] O g w n - G o N g S £ 3
- _ 5 [ € - c o »~ O P a3 i O 153 5] 53 ]
Ei:|5iz|gie |82 (882|825 |85y |88 |85s (88| |<5(of|as|ns
_ o = o [5) (%) T = ko] = ko Q2 Q2
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
° ° ° °
14 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 J ] L L
1.5 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 L L ° °
1.6 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ° ° . .
1.7 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 ° ° ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ° ° °
1.9 1.2 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 ° o ° o
2.0 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 ¢} o ° o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° o
1.6 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 ¢} o ° o
1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 21 2.1 21 2.1 2.1 o ¢} o e}
2.1 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 o o o o
2.2 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance +
VS 600 Smart

Thermal Simulation BS EN 1S0 10077-2 architectural aluminium
BS EN 14351-1

ADL
Typical Spacer Bar Performances? Beniasie e
W/m
5 =+ » £
o |8 |8 |2 2
s |g |2 | 3
o £ |2 [k |F & -
o H = = - _ .«
- = > 5 7 3 8 g el ® ¥
£ [ @ - b o o c S o ? S 2
3 2 o € 2 oS o =3 - s g 2| g| ¢
E_ |2 |88 |Es |B. |28 |25 |25 |BE |23 o8 E| 3
Eg- %E% U_’ggz qg,é’g Egg S2r (884|883 ggg 2%y <§mg <§m§
=2oC |8 S @ = £ o) ) 2 o) - -2 Q£
<cs 3o [PES|EES 622|232 |a8S A8 [FES|BES SéoedgYe
U Value Centre Pane’
W/m2K W/m2K
° ° ° °
° ° ° °
° ° ° °
0.7 ° ° ° °
14 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 J ] L L
1.5 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 L L ° °
1.6 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 ° @ ° °
1.7 0.9 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 ° @ ° °
1.8 1.1 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 ° ® ° o
1.9 1.2 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 ° @ ° o
2.0 1.3 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 o|® | e o
2.1 1.5 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 o o ° o
1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 ¢} o ° o
1.7 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 o o o o
1.9 2.0 2.1 2.1 2.1 21 2.1 21 2.1 2.1 o ¢} o e}
2.0 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 o o o o
2.1 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 o ¢} o o
System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.
2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
3 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.
®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance smart
Designer Door

Thermal Simulation BS EN IS0 10077-2 architectural aluminium
BS EN 14351-1

Door Reference
1.3|DM0003 Bloomsbury
1.3|DM0005 Canonbury
1.3|DM0007 Eastleigh
1.3|DM0021 Sherbourne
1.3|DM0024 Teddington
1.3|DM0026 Winchester
1.4|DM0028 Westbury
1.4|DM0001 Amersham
1.4|DM0002 Ashwell
1.4|DM0004 Broadstone
1.4|DM0006 Clifton
1.4|DM0008 Falmouth
1.4|DM0010 Highgate
1.4|DM0011 Kingsbridge
1.4|DM0012 Kensington
1.4|DM0013 Lymington
1.4|DM0014 Marlborough
1.4|DMO0015 Oakham
1.4|DM0017 Mayfair
1.4|DM0020 Pimlico
1.4|DMO0016 Pembroke
1.4|DM0018 Purbeck
1.4|bM0019 Rushcliffe
1.4|DM0022 Richmond
1.4|DM0023 Shipston
1.7]DT0002 Elberry
DT0005 Regency
DT0004 Georgian
DT0006 Victorian
DT0003 Edwardian

System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

' Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
% Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance +
Orangery Smal’t

Thermal Simulation BS EN IS0 10077-2 architectural aluminium

BS EN 14351-1

U Value
2, W 1000 1000 1000 1000 1000 2000 2000 2000
§ E L 2000 2500 3000 3500 4000 3000 3500 4000
0.5 1.2 1.2 1.1 11 1.1 1.0 0.9 0.9
0.6 1.3 1.2 1.2 1.2 1.2 1.0 1.0 1.0
0.7 13 1.3 13 1.3 13 11 1.1 1.1
0.8 1.4 14 1.3 1.3 1.3 1.2 1.2 1.2
0.9 1.5| 1.4 1.4 1.4 1.4 1.3 13 1.2
1.0 1.5 1.5 1.5 1.5 15 14 1.3 1.3
11 1.6 1.6 1.5 1.5 1.5 1.4 1.4 1.4
1.2 1.6 1.6 1.6 1.6 1.6 1.5 1.5 1.5
1.3 1.7 1.7 1.7 1.7 1.7 1.6 1.6 1.6
1.4 1.8 1.8 1.8 1.7 1.7 1.7 1.6 1.6
1.5 1.8 1.8 1.8 1.8 1.8 1.7 1.7 1.7
1.6 1.9 1.9 1.9 19 1.9 1.8 1.8 1.8
1.7 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.9
1.8 2.0 2.0 2.0 2.0 2.0 2.0 2.0 19
1.9 2.1 2.1 2.1 2.1 2.1 2.0 2.0 2.0
2.0 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1

System Thermal Performance.

Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2

! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
% Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Thermal Performance

Rooflight

Thermal Simulation BS EN IS0 10077-2

BS EN 14351-1

‘smart

architectural aluminium

U Value

W 1000 1000 1000 1500

L 1000 1500 2000 1500

Glass % 66% 81% 81% 88%
o o Frame % 34% 19% 19% 12%
§ E Utspsi 0.697 0.436 0.449 0.333
0.5 1.0 1.1 1.1 1.1
0.6 1.1 1.2 1.2 1.2
0.7 1.2 1.3 1.3 1.3
0.8 1.2 1.3 1.3 1.4
0.9 1.3 1.4 1.4 1.5
1.0 1.4 1.5 1.5 1.6
1.1 1.4 1.6 1.6 1.7
1.2 1.5 1.7 1.7 1.7
1.3 1.6 1.8 1.8 1.8
1.4 1.6 1.8 1.8 1.9
1.5 1.7 1.9 1.9 2.0
1.6 1.8 2.0 2.0 2.1
1.7 1.8 2.1 2.1 2.2
1.8 1.9 2.2 2.2 2.3
1.9 2.0 2.2 2.2 2.4
2.0 2.0 2.3 2.3 2.4

System Thermal Performance.
Calculation in accordance with BR443, Thermal transmittance of system from numerical method of simulations, BS EN IS0 10077-2
! Thermal Transmittance of glazing (Centre Pane) to be determined in accordance with EN 673, EN 674 or EN675.

2 Spacer Bar Data to be Calculated in accordance with ift-Guidelines WA-08 'Determination of representative values for profile sections of windows
8 Calculated overall thermal performance to BS EN ISO 1007-1 configuration to EN 14351-1 Annex E as per UK 2010 Building Regulations.

®L1B dependent on g value of glazing windows may also be compliant with energy rating calculation
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Calculation Methods

BS EN ISO 6946* Thermal performance of buildings and building components — Thermal
resistance and thermal transmittance — Calculation method

BS EN ISO 10077-1* Thermal performance of windows, doors and shutters — Calculation
of thermal transmittance — Part 1: Simplified methods

BS EN ISO 10077-2 Thermal performance of windows, doors and shutters — Calculation
of thermal transmittance — Part 2: Numerical methods for frames

EN 13947 Thermal performance of curtain walling — Calculation of thermal transmittance
Measurement methods

BS EN ISO 12567-1 Thermal performance of windows and doors — Determination of
thermal transmittance by hot box method — Part 1: Complete windows and doors

BS EN ISO 12567-2 Thermal performance of windows and doors — Determination of
thermal transmittance by hot box method — Part 2: Roof windows and other projecting
Windows
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