Saint-Gobain Glass
Seminar

Gertrud Dederichs-Wimmer
Pascal Chartier

SGG Exprover

Vilnius, April 17t, 2012

...4

GLASS



Saint-Gobain Glass presentation

References

Modern glass for energy efficient buildings

Discussion

GGGGG



SGG EXPROVER
Vilnius, April 17, 2012
IR o AT
B SAINT-GOBAIN

GLASS



1665 : creation of Saint-Gobain...

& ...to manufacture the mirrors of the
| Versailles Palace Mirrors Hall




Three centuries of prestigious projects...

Hall of Mirrors,
—...Versailles, 1678
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...and today

Swiss Re London - Foster & Partners
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Saint-Gobain : a long international tradition

1665 France 1959 U.S.A. 1991 Indonesia
1857 Germany 1960 Sweden 1991 Korea

1889 ltaly 1962 Portugal 1991 Hungary
1900 Belgium 1967 India 1993 Czech Republic
1904 Netherlands 1976 © Denmark 1993 Poland

1909 Spain 1977. Columbia 1995 Slovakia
1917 Japan 1985 UK. 1996 Greece
1937 Brazil 1986 Norway 1996 Venezuela
1938 Australia 1988 Malaysia 1996 Thailand
1939 Switzerland 1988 Finland 1997 South-Africa
1950 New-Zealand 1989 Estonia 1998 Turkey
1952 Mexico 1989 Yugoslavia 2000 Russia

1956 Argentina 1990 China 2007 UAE

------- 2008 Egypt



Saint-Gobain, one of the world’s

TOP 100 industrial groups

-

Operations in

64 countries

Over

190,000 employees

361 patents

in 2010
N /

Operating income
Recurring net income

Capital expenditure

Cash flow from operations
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Split of Turnover by Business Sector 2010

Building Distribution

| @

#1 in Europe

Construction Products

Interior Solutions
Exterior Solutions

#1 worldwide

Verallia (Packaging)

Innovative Materials @
> #1 in Europe
@
= )
Glass: 13% ...

HPM: 10% World or European

LEADER

HPM

#1 worldwide
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A vision of Saint-Gobain

SAINT-GOBAIN

World leader of the habitat market, offering innovative
solutions to today’s critical challenges of
growth, energy and the environment.

THE reference
In sustainable Habitat

GLASS



Strong R&D centers, to prepare for the future
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&D multi-business centers
are working on glass products

France

» CHANTEREINE-THOUROTTE

CRDC (CHANTEREINE RE:D CEINT'E R)
230 employees

L e > Flelds of research: Automotive and

| 4499 ?'“ ployees architectural glass, solar products,
SR #fields P.ﬁ’@é[‘.‘"’l. ' lighting, thermal for building

France
> AUBERVILIERS SAINT-GOBAIN

Un&edasfgg
> MASSACHUSETTS
NORTHBORO ET WORCESTER
RE:D CENTER
340 employees
> Fields of research:
‘ceramic materials, plastics,
abrasives, building materials

e _ China
| %] > SHANGHAI
ﬂhrm.ﬁoamu RESEARCH
T . SHANGHAI

> Fields of research:
s, plastics, glass, solar,

energy, environmen ' a8 amic materials, pipes
and constructio




Construction Products .7

» World leader in all businesses
» Offering global solutions
» Extending geographic coverage

» Developing new products

2010 sales: € 10.9 bn

45.000 employees

Pipes Mortars Exterior Gypsum  |psulation
products
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Building Distribution
£

> #1 in Europe | _ ﬂ
> Maintain steady external growth ; :

» Develop customers services and
new selling concepts

» Reinforce specialized networks 2010 sales : € 17.3 bn

66.000 employees
Dahl Optimera




Packaging
> #1 in Europe

» Over 30 bn bottles and jars sold
annually

» Increase added value by
customizing products

» Develop in emerging markets 2010 sales : € 3.5 bn
14,500 employees

Bottles & Jars




High Performance
Materials

> #1 or #2 worldwide leader in most sectors

» Investing in emerging countries

> Strengthening leadership through .
acquisitions 2010 sales: € 4.1 bn
» Strengthening leadership through R&D 26.000 employees

and technological synergies

Grains & _ _ Textile
Ceramics  Powders Crystals Plastics Abrasives  golutions
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Saint-Gobain Glass in details

The manufacturing of industrial glass products
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Saint-Gobain Glass

f An international manufacturing organisation

® 36 Floats (of which 8 are yvs) + 4 under construction (of which 3 are Jvs)
® 15 Coaters + 1 under construction

& One unique brand

A 9,655 employees
@ Products

@ Clear and colored glass, patterned glass, laminated glass
@ Coated glass

® Specialties

G LASS



The major glass market segments
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The main industrial glass families

Float glass :
® Clear glass: secc PLANILUX
® Extra-clear glass : sec DIAMANT

® Body tinted glass : scc PARSOL
Coated glass :
® Low-E glass : sscc PLANITHERM, scc PLANISTAR

® Solar control glass : scc COOL-LITE, secc ANTELIO,
scc REFLECTASOL

® Self-cleaning glass : secc BIOCLEAN
® Anti-reflective glass : scc VISION-LITE

Mirror : ss<c MIRALITE REVOLUTION
Acid etched glass : scc- SATINOVO

Patterned glass : scc DECORGLASS, scc MASTERGLASS
ssc ALBARINO
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15 coaters

Y
O
o

Saint-Gobain Glass
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Coated glass

4. [or reflection (mirrors)
4. For thermal insulation
4. For solar control
4 For antireflection
4. For self-cleaning
4. For photovoltaic




Saint-Gobain Sekurit

4. | eading automotive glass supplier:
@ 40 plants

® Industrial and commercial operations
In 22 countries

2.13,300 employees

4. Organized by market:
® OEM
@ Automotive glass replacement
® Transport

4. One out of two cars in Europe is
equipped with Saint-Gobain glazing
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e
.

—_— . B SAINT-GOBAIN
G LASS




Saint-Gobain Solar

& One business unit, three entities:

® Saint-Gobain Solar Glass: special glass
substrates for photovoltaic modules and
high performance mirrors

® Avancis: photovoltaic modules

® Saint-Gobain Solar Systems: distribution,
Integration and mounting of full
photovoltaic systems

4. A major positioning, covering the whole
supply chain

A 300 employees
a. Over 30% of the Flat Glass Sector’s R&D

nnnnnnnnn
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SGG Exprover

A The export organization of Saint-Gobain Glass
acting in more than 100 countries

A 2 main activities :
® Trading of raw glass to distributors and processors

® Specification job and commercialization of glass and
glazings for architectural projects

A goto : http://exprover.saint-gobain-glass.com




SGG Exprover sales network




Saint-Gobain Glass
Our strengths and ambitions

One of the worldwide flat glass leaders, the only one European
An industrial history of more than 3 centuries

AN

AN

International coverage on the 5 continents, with an expansion in fast growing
countries : Eastern Europe & Russia, Asia, Africa / Middle-East, Latin America

N°1 on coated glass for window market and architectural applications
A unique product range

A dedicated Marketing approach by segment

A well experienced technical certification program for fabricators

AN N NN

Innovation is our key for success
v Strong investments in R&D
Massive program of new products launches
Exploration of new segments and new applications

-----
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Saint-Gobain’s ceramic tiles™ Saint-Gobain's energy-saving insulation
Saint-Gobain’s eco-friendly piping Saint-Gobain’s light-emitting diodes
Saint-Gobain’s ceiling panels Saint-Gobain’s sanitation system

Saint-Gobain’s low-emissivity glass Saint-Gobain's fuel cell

Saint-Gobain’s self-cleaning Glass Saint-Gobain's kitchen and bathroom™

Saint-Gobain’s decking Saint-Gobain’'s solar reflecting glass

Saint-Gobain’s wood
protection

Saint-Gobain’s solar panels

Saint-Gobain’s
Saint-Gobain’s wall facing mortar

plasterboard




SAINT-GOBAIN GLASS

References in architectural projects
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T|cket Booth Times Square NYC

scc STADIP PROTECT DIAMANT
lsee STADIP'COLOR
wsce LITE FLOOR
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Dentsu tower - Tokyo

Architect:
Ateliers
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Rodin Museum — Seoul, Korea
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The National Grand Theatre — Beljing, China

Architect: Andreu

secc DIAMANT
sec PLANITHERM
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sec COOL-LITE KN 169




Infosys, Mysore, India
scc COOL-LITE® STB 120
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Hotel Baltchug-Kempinsky, Moscow




World Trade
Center 2,
Moscow
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10001t — Kaunas, Lithuania




Lehrter Banhof — Berlin, Germany
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Netherlands Institute
for Sound & Vision
Hilversum,

- The Netherlands
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Le Monde HQ
Paris, France

Architect:

Christian de Portzamparc

scG BIOCLEAN®
scG DIAMANT®
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Torre Agbar
Barcelona,
Spain
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Torre Cristal
Madrid, Spain

a. Architect :
@ Pelli Clarke Pelli

A Product :
® sGc COOL-LITE® SKN 054

____—————ip—d___.__
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New Acropolis Museum, Athens, Greece

e e

secc DIAMANT
sec LITE FLOOR

secc CLIMAPLUS
SERALIT



HHHR Tower
Dubai, UAE




LITE® SKN 165

soa COOL




New National Library, Riga, Latvia

Architect : Gunars Birkerts

Products :
« MASTERPOINT
« EMALIT

Suppliers :

{ Sas Glas
_ SGGD Mannheim
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Modern glass solutions
for energy efficient buildings

Pascal Chartier
Gertrud Dederichs-Wimmer

SGG Exprover

~— Vilnius, April 17th, 2012



1 | Energy efficient glass

Background
Low-E glasses & Solar control glasses
Energy balance / regulations trends

2 | Noise protection glass
3 | Self-cleaning glass
4 | Safety / Security Glass

5| A look at the future

........ 6

| Interior - Design
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1 | Energy efficient glass
Background




of glass|in energy efficient buildings

B =

& Cahtrols heat gain / Ig§$ : minimize COOI“:E/ heatingcosts
|

& De f{ |ght control : minjmize artificjal lighti

p - N SN pea ~W_L
[} T IS T I L . U Ly -

P i T 1]

N Con rols t'h esthetics |: coliu eflection
& Controls rio : acoustic comf

¢ Controls glea Ingness :minimize, maintenance costs




Main criteria for sg Iectin

of energy jfficiem glass;

Three key,criteria:

W o I | ™ |!

>l ‘ Aesthetics | II
| e == || C—— 1

| Procet irp characte istiics




Energy efficient glass - Definitions
Key Performance Indicators

A LIGHT FACTORS
A Visible light transmittance LT %
A Visible light reflectance LR %
@ External light reflectance LRe
@ Internal light reflectance LRi
Glass Clear Extra clear Reflective Low-reflective
type glass glass glass glass
6mm sGG DIAMANT sGG ANTELIO sGG VISION-LITE
LT % 89% 91% 45% 97%
LRe % 8% 8% 32% 1%

GLASS




Total Heat Exchange

TOTAL HEAT EXCHANGE

l Thermal Insulation

Heat transfer due to
temperature difference

Heat gain due to
direct solar radiation

Near Infra Red

.25 .38 78 2.50

Wavelength axis

SSSSS



Thermal insulation :
a strong challenge for buildings

EEEEE



Energy efficient glass - Definitions
Key Performance Indicators

THERMAL INSULATION

A U-value = Thermal heat transfer coefficient

Amount of heat transferred through the glass pane due to the difference
of temperature between inside and outside

The lower the U-value, the better the thermal insulation
A Unit

® Metric : W/sgm.°K

@ Imperial : btu/ft:.hr.°F

a Norms : EN 673, ASHRAE (US)



Heat transfer : the U-value

Amount of heat
transferred due to U-Value
temperature difference

Area =1 m?

6mm thick glass :
Ug = 5.7 Wim3.°K



Thermal insulation
Influence of the glazing design on the U-value

Convection Bad

Conduction Bad Medium Medium Medium
Radiation Bad Bad Medium
e
NE Today’s
—_ standard
; in Europe
Q
=
Y
>
o
-
SINGLE DOUBLE DGU with DGU with TRIPLE GU with
GLAZING GLAZING hard offline magnetron offline magnetron
UNIT UNIT low E coating low E coating low E coating
- (2x clear float)
<1970  1970-1980 1980-1990 1990-2010 >2010
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d
u, 1,6 -2,.2
Wim2K
B Glazing is only one part of the window.
® The Glazing thermal insulation is
characterized using: Ug o e
[] _qubal thermal insulation of the window wwfmzm ’
is linked to:
® Thermal insulation of the frame
® Thermal insulation of the glazing
U, 1,4-1,8
L w s ,
Edge.effect | | Wim?K
® AND is characterized using: U,
Single Double Low E DGU
Glazing Glazing Uwvg;s ;K"sz
U, W/m?K 5.7 2.9 1.1 §
U, Wm2K 4.7 2.7 1.4 (PVC)




Total Heat Exchange

TOTAL HEAT EXCHANGE

Solar Control Thermal Insulation

 —

Heat gain due to Heat transfer due to
direct solar radiation temperature difference

Near Infra Rad

Wavelength axis

SSSSS



Energy efficient glass - Definitions
Key Performance Indicators

SOLAR ENERGETIC FACTORS

4. Solar Factor g-value
4. Solar Heat Gain Coefficient SHGC
4. Shading Coefficient SC

=g / g3mm clear float (0.87)

The lower the g-value (or SHGC or SC), the better the glass in cutting
solar energy

GLASS



Solar Factor / Shading coefficient

) directly +
Heat gain re-emitted energy
due to direct

solar radiation

Solar Factor g

incident
solar
radiation
I directly transmitted energy
reflected .
energy re—emltted energy
re- em|tted

energy



Energy efficient glass - Definitions
Key Performance Indicators
ENERGETIC FACTORS

4. Solar Factor g-value (0< <1)
& Solar Heat Gain Coefficient SHGC
4. Shading Coefficient SC =9/ 93mm clear float (0.87)

The lower the g-value (or SHGC or SC), the better the glass in cutting
solar energy

Glass Clear Tinted glass | Solar control glass | High selective glass
type glass sGG PARSOL sGG COOL-LITE sGG COOL-LITE
6mm grey KNT 155 SKN 154
LT % 89% 43% 47% 50%
LRe % 8% 5% 17% 18%

.| g-value 0.82 0.58 0.36 0.26
SC | 094  0.67 0.41 0.30

AT I
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Energy efficient glass - Definitions
Key Performance Indicators

SELECTIVITY
A Selectivity * =LT/g

The higher the selectivity, the more performing is the glass in cutting
more solar heat than visible light

Selectivity < 1 Non selective glass

Selectivity ~1.3 - 1.5 Medium selective glass
Selectivity > 1.8 High selective glass
Selectivity > 2 Extremely High selective glass

* Also called Light to Solar Gain (LSG)

GLASS



Energy efficient glass - Definitions
Solar control or low-E ?

A Solar Control glass (reflective)
Plays on the solar factor g-value (or SHGC or SC)

A Low-E glass
Plays on the U-value

A Last generation of coatings — high performance
coatings — combine both functions in one product



How to deposit a coating on glass ?

Online process
= pyrolitic = magnetron
technology puttermg
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Off Line coating Iine

nﬁm @oa
- 2o g‘x '@'

2. Coating applied under vacuum by a Magnetron sputtering process

2 Offline process only can produce F




Energy efficient glass
Major benefits of coated glass

4. Air-conditioned buildings
® Energy savings all along the year, less money spent for AC
® Smaller sized air conditioning, less investment
® Less CO, output
4. Buildings without air-conditioning
® Energy & money savings during wintertime
® Less CO, output
® Improved comfort in hot period

& All buildings
® Optimised daylight autonomy
® Energy & money savings on artificial lighting
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Performances vs. climate

. Heating-dominated climates

® Low U-value — High LT — High / medium g-value
@ IGU (double or triple)

. Mixed climates

® Low U-value — Medium / high LT — Medium / low g-value
® IGU (double)

A Cooling-dominated climates
® Low g-value — Medium LT — Low U-value if AT > 10°C in average
® Single, laminated or preferably DGU



Aesthetics % T |||.! Ig ﬂ“ i

4. Transparency

A Tint / Neutrality
@ In reflection
@ In transmission

A Reflectivity
4. Design elements

HI 1)) L' ”L'“'

i TN
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Processing characteristics of coated glass

4. Can the coating be
® tempered ?
® laminated ?
® curved ?
® enameled ?
® used as single glazing ?

® easily processed ?
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I SAINT-GOBAIN

GLASS



Main recommendations for processing coated glass

Cutting

Grinding

Tempering

v
e

A

Double glazing line /
Laminating Line

4. Cutting : use volatile cutting oil

4. Grinding: prefer wet process to dry one

4. Washing : use soft brushes & demineralised water

4. Tempering : settings to adjust as per product type

___________ A—Laminﬂt_i_(?_n_:_}feep nip-rO"s CIean

SAINT-GOBAIN
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Compared to clear float glass processing, what’s different ?

Cutting Washing Tempering Laminating IGU
Assembling
F F 5% more F F
heating time
= Demineralised | Use little air F F
water / Soft injection
brushes
F Demineralised | Use little F F
water / Soft convection
brushes
= Demineralised | Use full F F
water / Soft convection
brushes
= Demineralised | Use full F F
water / Soft convection
brushes
= Demineralised | Use full F F
water / Soft convection
brushes
ar Float e
B B SAINT-GOBAIN

GLASS
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Technical certification

LE TRAO GIAY CHUNG NHAN CUA SAINT-GOBAIN GLASS CHO

Of glass processors EUROWINDOW VE CHAT LUGNG SAN PHEM KiNH

CEREMONY OF GIVING SAINT GOBAIN GLASS'S
CERTIFIC="ION TO EUROWINDOW

4
; {
' EH 1ay 12/06/2008
i E . Tﬂ? »

Saint-Gobain Glass CERTIFICATE

is pleased to confirm that the Company

2
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1 | Energy efficient glass

Energy balance / regulations trends / window labelling

BLA3S

Agenda



Residential buildings
Thermal Insulation trends

A From a ‘U-value’ tradition to the ‘energy balance’ concept
® Mixing U-value and g-value (or SC)
® Hot, mixed and cold climates

A From double glazing units to triple glazing units
@® Both very low U-value (<< 1.0) and high g-value
® Cold climates in priority

-----
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Windows
Labelling
schemes

SAINT-GOBAIN GLASS
APPROACH

— SAINT-GOBAIN
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Indication of the energy consumption of a
window by a labelling will become compulsory
(Directive 2010/30/EU)

18.6.2010 =] Oificial Jourval of the Ewropean Unicn L 1331

[Legisinlive ss)

DIRECTIVES

DIRECTIVE 2000{30/EL OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 19 May 2000

on the mdication by labelling and standard produc mbormation of the consumption of energy and
athier resources by energy-relared produces

{recasr)

[Tesa weith FEA relevanse)

POSITION (UE) N 0 9/2010 OF THE COUNCIL AT FIRST READING:

[I. OBJECTIVE OF THE PROPOSAL

Together with rwo other proposals (4 this propasal is part of the Eneroy Efficiency Package rabled by the
Cormmission in Novembser 2003,

The main aim of the recast propesal iz (the exiension of (he scope of the curment Directive 9375 EEC,
vesericeed o honsehold applivnces, to allow for ookl faispbrsbaslmpion el
household, comumercial and induseial sectors and some non-energy using products such as windows
which have a significant porential for energy savings once i use or istalled. T follows i particular the
overall objective o improve the enscgy efficiency pertormance of thoss products, thereby contritmring w0
the Community abjectives of protecting the enviconment and combating climare change, in line with the
EU's climarcfencrgy policy goals for 2020 as regards greenhouse gas cmissions.




How are shaped labelling window systems?
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Energy balance: Heat loss and Heat gain

A Low-E coatings stop exchange g value = global heat gain
by radiation in far infrared Yor . ;
wavelengths: <Q>
p LA
= Reduction of Heat Loss Vv

4. Low-E coatings are transparent
to solar radiation from UV &
visible until near Infrared:

=» Increase of solar Heat Gain

Outside

4 Energy balance of a glazing is Convection
the balance between Heat Loss
and Heat Gain:

U value = global heat loss

-----

—

Loss ‘Gain B i B
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Solar and Thermal Energy Spectrum

AV A 4 Solar Radiation Thermal Radiation
4» QD < > < >
vso\a( X Vis. '%*9/
g CX
6\@
&
0.3 20 25 5 10 20 30 40 50

Wavelength in pm




Examples of Window Ratings

A >0 A >0 A >0
¥ -10do <0 B -20>0 B -20>0 .
-20do <-10 -40 > -20 - 40 > - :
D | -60>-40 L A D | -60>- et .
From -80 > -60 [ S e -80 > - A
01.2010 -100 > -80 100 > -
<-100 - >-100
a7 classes Ato G A 7 classes Ato G A7 classes A o G
A F  =218.6%g,-68.5(U,+Ls,) A E = 266,6%g,-96,6(U,+L,) AE _ =2824%*g,-98,7(U,+L,)

A <85
B 85-105
105-125 Level E index
A >35
B 2510 <35
10to < 25
D -10to <10
- -50to <-10
a3 classes Ato C A7 classes A to G -100 to < -50
A E, = 196,4%g,-90,36*U,, AE_ = 140*U,-160%g, +50°L ﬂ =-100
Poland

ATTTT
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» UK - Window Energy Rating |
Energy Rating

e system
KM 565012
Esthetique
A4 LA
4. | abel content: ——
® Consumer-friendly traffic-light style A-E — E Y
ratings guide similar to that used on [
‘white’ goods (such as fridges, freezers, —
washing machines etc...). e oy | @
Pri nCi ples: :::n::ﬁansmmanoe 1.4U\!5K
® Comparison of window performance et oo oty
under identical conditions O st bl
A Standard WIndOW Slze Approved Document L1B 4.22
4. General orientations of windows in UK
homes

4. ONE zone in UK

® Does not provide an absolute measure of
t_h_g_gpergy performance

-----
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N 2

ralie UK - Rating Method:
Energy Index = 218.6 gw — 68.5 (Uw + L50)

4 Energy index: shows
how much energy the
window will save or
loose

4 gw: solar factor of the window

(glass fraction * glass solar
factor) corrected by 0.9 factor

(simplified method in EN 832) L

-10 TO <0

4. Uw: U value of the window calculated 2010 <-10

by BFRC Certified Simulators (EN 010220
10077-2)

-70to < -50
<-70

a. L50: effective heat loss due to air penetration.
Measured at 50 Pa, it is not suitable for energy
calculations so it is divided by 20 to be
converted to heat loss rate.

-----
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UK - WERs simplify product offer to the
end user and change common ranking...

From to Labels valuing / \

Insulation focus Energy efficiency WERSs in UK:

Ug Ug g WERs
0.7 |PLT UN (TGU) PLT LUX(TGU) 0.8 |0.62
0.8 |PLT LUX (TGU) PLT TOTAL+ (DGU) 12 | 0.71

1.0 |PLT ONE (DGU) B PFLTUN(DGU or TGU) 0.7 |0.50 -
> PLT ONE (DGU) 11 0.63

1.1 |PLT UN (DGU)
1.2 |PLT TOTAL+ (DGU) 1.0 | 0.50 D

...by shifting strongly
[ G focus from insulation
\to energy balancy

4 Introduction of a minimum « band C »
in UK thermal regulation from Oct. 2010

—.._ 4 Band B expected in 2014

T _
\
D

_
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Procedure for rating fenestration products in
UK is based on voluntary certification

4 Independent Agency approved by BFRC is
responsible for auditing simulation, manufacturing
systems and submit details to BFRC for label
registration. Quality management system (ISO 9001
or similar) must be in place

OR

& KITEMARK (BSI) certification for individual
Fabricator scheme / System supplier scheme

4. Companies achieving a ‘B’ rating under the WER
scheme will be eligible to apply for the Energy
Saving Trust Recommended scheme (one of the
most highly recognised certification mark in UK)
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ZI-E Labelling information:

Energy Window

Windows Flus Lid
PVC U Casement Window

Window Plus A+ Rated
Q mm) » Energy Band

& WFM & window
references

repmmtinte, | 0 NS AEnIergy index

¥ anp i e
depand on the building. the local climate and
Fhe indioos lemperalure]

The climate zone is: U K
a Uw
A gw Thermal Transmittance (U,,.,..) 16 WImZ K
Solar Factor (g,.,._) 049 Wim? K
Effective Air Leakage (L.} 0. Wihm2 K

B reono:2res wio EEEEp A BFRC label
Jim- . registration number
........... e S s or Kitemark logo
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BB Poland - Rating Method:
Energy Index = 309.6 gw — 91.59 Uw - 10.13a

4 Energy index: shows
how much energy the
window will save or C
loose
& gw: solar factor of the window
(glass area * glass solar factor)
Level E index
>35
2510 <35
4. Uw: U-value of the window oot
10to <10
50to <-10

-100 to < -50
<-100

a a: air infiltration - effective heat loss due to air
penetration.
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SAINT-GOBAIN GLASS APPROACH:
Labelling system based on TRNSYS calculations
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Residential Windows : Expected performance directly
depends on climate : cold, intermediate, warm and hot
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a. COLD CLIMATE
@® Focused on thermal insulation
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m oo g ® Driven by energy balance
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® Balancing between insulation”
and summer comfort

4 HOT CLIMATE
- @ Focused on low solar heat gain -
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Labelling Method is based on a classical basic
shaped single house

& 1?2 *8m House

& 20% of floor surface is glazed:
® 4% N, E, W and 8% South

Windows
1,2x1,6m




96 combinations of windows are studied per climatic zone

A 6 Types of glazing : Ug (W/m2K) g-value
® Clear DGU 4(16)4 2.6 0.78
® Climaplus Ultra N 4(16)4 1.1 0.63
® Climaplus ONE 4(16)4 1.0 0.50
® Climaplus 4S 4(16)4 1.1 0.42
® Climatop Ultra N 4(14)4(14)4 0.7 0.50
® Climatop LUX 4(14)4(14)4 0.7 0.62

A 2 ratio Glass to Frame Sg / (Sf+Sg) :
® Typical PVC 64%
® Typical Aluminium 76%

a2 Types of spacer psi
® Warmedge: 0.035 W/mK
® Aluminium 0.074 W/mK

a7 Types of frame Uf

® Typical Alu, PVC and mix 29/2/1.6/1.4/1.2/1/0.8 Wm?K
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For each climate zone and window, the House
Energy consumption is calculated using TRNSYS

Thermal simulation using TRNSYS:
TRaNsient SYstem Simulation

PR o RS RS

ﬁ\s\‘\‘\‘\ 3 \Ew ir’) L
House Energy needs
for cooling and heating

GLASS



It’s possible to determine a simple energy
consumption equation based on Uw and gw

4 All parameters except
windows are fixed

105.00

& For each climate zone
and each window type:

® Energy consumption
has been calculated
with TRNSYS

® Multi Linear models

gives Simple equation 80.00 85.00 90.00 | 95.00 100.00 | 105.00 110.00
based on Uw and gw Energy consumption calculated with TRNSYS

100.00 -

95.00 -

©0
o
=}
S

=)
«
=}
S

Energy consumption
estimated with equation

# Conso Linéaire
= Conso Quadratique

4. ‘simple’ energy consumption equation :

Erep=a U, -Bg,+vy
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Window Labelling Scheme in France

SGG proposal

& Example FRANCE

® 4 climates zones
A H1-H2a&b-H2c&d-H3

® Labelling for global Energy
consumption

® Labelling for Summer Comfort
® Energy Index

® Global performances

® WFM coordinates

. ETIQUETTE D’EFFICACITE
. | ENERGETIQUE FENETRE

Zone Climatique

H1 H2a&bH2c&d H3
Confort d’été: ABcDE | ABcDE | ABcDE | ABCDE
ENERGYINDEX | 32% | 30% | 33% | 36%

Isolation Thermique Uw: 1.37 W/im?K

BLASS

Facteur Solaire Sw: 0.34
MENUISERIES XXX
MODELE AAA
- s S AT o
SAINT-GOBAIN




Promotion routes of energy labels in a given market
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1 | Energy efficient glass

Low-E glasses & Solar control glasses




SGG Low-E range for DGUs: performances

High light and energy transmitting low-E products

ey

LT LRe g U Tempering Factory
PLANITHERM ULTRA N 80% | 12% | 0.63 | 1.1 No Europe
PLANITHERM ULTRANII | 80% | 12% | 0.63 | 1.1 | Tobetempered | DE, PL, RO
PLANITHERM ONE 1% | 22% | 0.49 | 1.0 No Europe
PLANITHERM ONE li 71% | 22% | 0.51 | 1.0 | To be tempered DE
PLANITHERM T 77% | 11% | 0.66 | 1.3 Temperable IN, CH, KR
PLANITHERM TOTAL + 79% | 12% | 0.66 | 1.2 | Temperable UK
DGU: 4mm clear float / 16mm 90% Argon / coating on side 3 on clear float 4mm
« 4 seasons comfort » low-E products
LT | LRe g U Tempering Factory
PLANISTAR SUN 1% | 12% | 0.38 | 1.0 No FR
PLANITHERM RELAX 70% | 10% | 0.42 | 1.1 No DE
PLANITHERM 4S 65% | 26% | 0.43 | 1.1 No RO, UK
_'IE’_I:ANITHERM 4S Il 65% | 26% | 0.43 | 1.0 | To be tempered RO, UK

DGU: coafiﬁé 6ﬁ_§ﬁe'2-eﬁ+:leaLﬂqa_t_4_ner / 16mm 90% Argon / 4mm clear float

SAINT-GOBAIN
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SGG PLANITHERM ULTRA N and ULTRA N I B

a sGG PLANITHERM ULTRA N:
®c, =0.03
® U= 1.1 Wm2K (DGU 4/16/4 90% Argon) I

a SGG PLANITHERM ULTRA N I

® To be tempered version T
4. \When a safety glass is necessary 5'
4. To avoid the risk of thermal breakage

® Characteristics, after tempering, are similar cce PLANITHERM

to those of sGG PLANITHERM ULTRA N. ULTRA N
DGU type:
4. Advantages of those products: fm e B8 Brgn
- ) 1.1 Wim?K
® Optimum energy balance: g
A Minimum U value T.: 80/_
. Reflected Light
4. Maximum g value R,: 12%
Solar Factor
® Excellent neutrality in transmission and g:0.63

———reflection



SGG PLANITHERM ONE and ONE Il L

a sGG PLANITHERM ONE:
® The lowest emissivity ever reached!
®c, =0.01
® U.=1.0 Wm2.K (DGU 4/16/4 85% Argon)

® To be tempered version : ONE |I

& Same performance and appearance both
before and after tempering

sGG PLANITHERM ONE

DGU type:
4mm / 16mm 85% Argon / 4mm

4. Benefits of scc PLANITHERM ONE: 1.0 Wimek

Light Transmission

® Maximized heat insulation T 1%

Reflected Light
R.: 22%

® Excellent neutrality in transmission and
= Solar Factor
reflection g:0.49




\/ Isee PLANITHERM®

LUX

—— _i

Low-E glass for
» Triple Glazings
Units

T ?:-f f—_’.:’- 2 o
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Applying the principle :
FROM THERMAL INSULATION
TO ENERGY BALANCE OF GLAZING

Triple glazed units with
high energy balance

= REDUCTION OF HEAT LOSSES
=» INCREASE OF SOLAR GAINS

GLASS



Reduction of Heat Losses can only be achieved
using Triple Glazed Units

Low E DGU:

4. |f air or gas spacer becomes too wide (>16mm), then increase of volume creates natural
convection inside the cavity.

4. Ug value is no more improved for spacer wider than 16mm

Low E TGU:

A A glass put in between the gas space will block natural convection: TRIPLE GLAZING UNIT!
4. Ug value can be improved up to 2 times compared to Low E DGU.

-----
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-----

Solar Heat Gains drastically downgraded by

using ‘Standard’ Low-E coatings in a TGU

4 To avoid thermal breakage of the middle
pane Low E coatings are usually on both
sides #2 and #5 in a TGU

& Most ‘common’ Low E coating are not
optimized for TGU

% Decrease of the Solar Factor (and LT)
% Energy balance is not optimised

DGU with TGU with
PLT ULTRAN PLT ULTRAN
Glazing 4mm PLX/ PLT ULTRA N 4mm (2) /
o 16mm 90% Argon / 12mm 90% Argon /
composition PLT ULTRA N 4mm (3) 4mm PLX/

12mm 90% Argon /
PLT ULTRA N 4mm (5)

g 1.1 Wim?K 0.7 Wim?K

TL 80% 70%

—g-=ya_[l_1_e__ B 0.63 0.50 )

P —— SAINT-GOBAIN

GLASS



scc PLANITHERM® LUX / MAX / ULTRA N

Performance data comparison

TGU with PLT ULTRA N TGU with PLT LUX TGU with PLT MAX
External Pane se PLANITHERM ULTRA N sec PLANITHERM LUX sec PLANITHERM MAX
Middle Pane scc PLANILUX scc PLANILUX scc DIAMANT
Internal Pane scc PLANITHERM ULTRA N sec PLANITHERM LUX scc PLANITHERM MAX
Composition in 36mm=4/12/4/12/40r4d0mm=4/14/4/14/4
mm
spacers 2Xx12mm 2 X 14mm 2X12mm 2 X 14mm 2Xx12mm 2 x14mm

90% Argon 90% Argon 90% Argon 90% Argon 90% Argon 90% Argon
Coating positions Face 2 and 5 Face 2 and 5 Face 2 and 5
TL* 70% 73% 74%
RLe* 15% 17% 15%

_g— g

g-value* 0.50 @ @
Ug-value in W/m2K** 0.7 0.6 0.8 0.7 0.7 0.7

* Light and solar performance according to EN 410
** Centre pane Ug-values in accordance with EN-673-

———— = AT I
R SAINT-GOBAIN
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scc PLANITHERM® LUX / MAX /ULTRA N / ONE

Performance and cost savings referring to EnEV

TGU: 4mm Glass coating on side 2 / 12mm 90%Ar / 4mm Glass / 12mm 90%Ar / coating side 5 on 4 mm Glass

Heating consumption Reference value: 46.36 kWh/m?/year (70% glazing)
-------------- Heating consumption Reference value: 44,91 kWh/m?/year (80% glazing)

H
(o]

H
~

Consumption in kWh/m?y
A A A A B
N w £ (3] »

=N
-
I

H
o
|

PVC 1,6 PVC 1,2 ALU 1,8 MIX 0,9 ALU 2,0

< 70% Glazed surface »80% Glazed surface

TETFGUPLTULTRANII ETGUPLTLUXII ETGUPLTMAXII ODGUPLTULTRANII EDGUPLTONEI




scc PLANITHERM® LUX / MAX / ULTRA N
Performance and cost savings referring to EnEV

Tvoe TGU with TGU with TGU with DGU with
yp PLT ULTRA N PLT LUX PLT MAX PLT ULTRA N
u, 0.7 0,8 0,7 1.1
Solar factor 0.50 0,62 0,60 0.63
PVC frame ﬁg'}(ﬁ,‘\;mﬂ:‘;" 44.15 43,06 42.41 44.86
u =12 )
+warm-edge

Dollarization: Reference ‘Familien Haus’ of 214.1m?2
Electricity = 0.19€/kWh

e = AT
= SAINT-GOBAIN
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scc PLANITHERM® LUX and scc PLANITHERM® LUX II:
‘next generation’ of Low-E coatings on clear float glass

4. |aunched in 2010 secc PLANITHERM® LUX is the BEST
Low-E for Triple Glazed Units using clear float glass S e

. Now, the “to be tempered” version scc PLANITHERM® ", = ”
LUX Il is available with the same exceptional energy balance S

® Ug down to 0.7 W/im2K
® g=0.62
® LT=73%

4. sec PLANITHERM® LUX Il provides the safety function and |
can be used in side 3 of triple glazing without risk of
thermal breakage

-----
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scc PLANITHERM® LUX / LUX I
Performance data in triple glazing units

TGU with PLT LUX

TGU with PLT LUX I

TGU with PLT LUX I

External Pane

see PLANITHERM LUX

see PLANITHERM LUX I

see PLANITHERM LUX I

Middle Pane

s PLANILUX

s PLANILUX

s PLANILUX

Internal Pane

see PLANITHERM LUX

see PLANITHERM LUX I

see PLANITHERM LUX I

Composition in mm 36mm=4/12/4/12/40rd0mm=4/14/41/14/4

spacers 2Xx12mm 2 X 14mm 2Xx12mm 2 X 14mm 2x12mm 2 x 14mm
90% Argon 90% Argon 90% Argon 90% Argon 90% Argon 90% Argon

Coating positions Face 2 and 5 Face 2 and 5 Face 3 and 5

TL* 73%

RLe* 16%

g-value* < 0.62 s ( 0.62 ) ( 064)

Ug-value in W/im2K**

0.8

0.7

0.8

0.7

.....

* Light and solar performance according to EN 410
** Centre pane Ug-values in accordance with EN-673-

BLASS




Enlarge wmdows S|ze and brlng more space inside with
. SGG PLANITHERM® LUX / LUX II




SGG rolling-out the scc GLASS COMPASS across EU
through 2012, with more user-friendly applications

www.glass-compass.com

GLASS EN FR

Now available:

SGG
GLASS
COMPASS

Install the Glass Compass
application on your tablet or
smartphone today

Planned in 2012:

Determine the most performing
glazing for the windows of your home

Calculate future savings with most
performing windows

Pick geographical location for your
home, set its orientation and choose
personal settings

Send result over e-mail

(:}
. Download | & Download
i05 for ios g

for Android

nnnnnnn
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SGG and its window frame partners starting with an
“end-user oriented offer”, based on customer needs...

er i r i /FJ"?

COMFORT FAMILY PLATINIUM

— s PLANITHERM LUX  sce PLANITHERM ONE  scG PLANITHERM LUX
— s6G STADIP 44.2 s6G BIOCLEAN VISION s
—_ s6G STADIP SILENCE 44.2___——""
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IMPROVING ENERGY SAVINGS
AND SUMMER COMFORT
USING ‘FOUR SEASONS’ COATINGS

GLASS



SGG Residential ‘Four Seasons’ product range:

& Four seasons
@® scc PLANISTAR SUN
® scc PLANITHERM RELAX
® scc PLANITHERM 4S

.....

e AT
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sGG PLANISTAR SUN

A Low E glass
@ with low solar factor
@ with low reflection

A |n Winter:

® DGU incorporating scc Planistar brings same
comfort as scc PLANITHERM ULTRA N

A [n Summer: e PLANISTAR

® scc PLANISTAR stops two times more solar LUNIT:
energy than a clear glazing.

® The interior of the room is cooler
level of light transmittance.

A Range:
®4,6,8mm
T @PLF, DLF
@ Laminate_d_"“ ——

sac PLANISTAR®

SAINT-GOBAIN
GLASS



scc PLANITHERM 4S / 4S |l — L

4. Low E glass with low solar factor

® Multicomfort glazing for cold winter
AND warm summer

sGG PLANITHERM 4SII sGG PLANITHERM 4S

DOUBLE GLAZING UNIT: DOUBLE GLAZING UNIT:
4mm / 16mm 90% Argon / 4mm 4mm / 16mm 90% Argon / 4mm

U Value: U Value:
1.0 W/m2K 1.0 Wm2K

Light Light
Transmittance Transmittance
T, :65% T, :65%

Light Light
Reflectance Reflectance
R, : 26% R, : 26%

Solar Factor Solar Factor
g:043 g:0.43




Impact of ‘Four Seasons’ coating on
comfort in standard French House:

4. ‘Maison Mozart’ reference house according to RT2005

Floor surface: 100m? w@»e
270 . 275 ,

S

450 235

570

180 5 85 135

e T
i SAINT-GOBAIN

' — ' BLASS



Four Seasons glazing: a strong improvement of
energy consumption for heating and cooling.

ENERGY CONSUMPTION in kWh/m?3ly

160
PLANILUX 4mm
140 ® DGU with PLANITHERM ULTRAN
= DGU with PLANITHERM RELAX
120
100 / .
80 I
y
y |
60 y —
40
1- Carpentras
3- La Rochelle
| B | | P 4- Nancy
Carpentras Nice La Rochelle Nancy
a 33% to 35%

BLA3S



Four Seasons glazing: a strong impact on
comfort without air-conditioning

3000 ® Glazing with SGG PLANITHERM ULTRA N

® Glazing with SGG PLANITHERM RELAX
2500

2000

t
o
£
o
o
i)
]
“ y—
o
“E’ o P
2 & 1500
s A
o &
s Vo
E 1000
S e
3 y
>
5 500 I
o o 4
" ‘i = H
0 -— P o P P L
Bedroom 1 Bedroom 2 Bedroom 3 Kitchen Living room Bathroom
Orientation: North East East & South North South & West South

PN

BLA3S



Case study : Main Olympic Village at Sochi

& Results

100
90

80 —4Hr-#-o-1 b———vpmo-—--—-—-—-—-—"-—"—/—/—"—"-- -—- ;
Energy Gain
70 17.1 I of 17%

60
50 -
40
30
20
10
0

Energy consumption

kWep/m?/year

PLANITHERM PLANITHERM nghtlng
ULTRA N 48

Cooling

Heating

GLASS
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* Energy efficiency

» Cost reduction for heating and cooling
« CO, reduction

* Reduction of condensation

o Aesthetics

 More comfort

SWISSPACER

SAINT-GOBAIN




sas SWISSPACER® — simply the best. |

Strar QU e 1Sy e et g Pried

o, e o ity o vy, e s HAROCR o

ssc SWISSPACER®

Perfect aesthetic surface

Same geometry as standard spacer bars

SWISSPACER

SAINT-GOBAIN




sas SWISSPACER® — simply the best. |

Strar QU e 1Sy e et g Pried

o, e o ity o vy, e s HAROCR o

2 Types:

o SWS: Glass-fibre (35%) rein-
forced synthetic material and
aluminium foil (0.03mm)

 SWS-V: Glass-fibre rein- forced
synthetic material and stainless

ssc SWISSPACER®

Glass-fibre

reinforced Aluminium

material or stainless
steel foil

SWISSPACER

SAINT-GOBAIN




v Gitegemeinschaft
H Mehrscheiben-
Isolierglas e.V.

A « real » warm-edge system
with the lowest heat transmission values, available on the market(y),

DGU, Ug 1.1 W/gmK

Psi — value

Spacer: Uf: Wood 1,4| Alul6 | PVC1,2| Wood/Alul4
ALU 0.081 0.111 0.077 0.092
Stainless Steal 0.053 0.068 0.051 0.058
SWISSPACER 0.047 0.060 0.045 0.052
SWISSPACER V 1 0.032 0.039 0.034 0.035

The technical values were determined in accordance with ift guideline WA-08/1
» 1 hermally Optimised Spacers-Part 1: Determining the Representative PSI

Value for Window Frame Profiles”.

SWISSPACER

SAINT-GOBAIN




scs SWISSPACER® — simply the best.

» Full product range :
— All sizes : 8,10, 11,12, 2" 14, 15,
16, 18, 20, 22, 24, 27 mm
» All accessories including warm-edge
Georgian Bars out of SAN

s SWISSPACER®

Sizes:
7,5 x 20 mm
7,5 x 24 mm
7,5 x 30 mm

9,5 x 20 mm
9,5 x 24 mm
9,5 x 30 mm

11,5 x 20 mm
11,5 x 24 mm
11,5 x 30 mm

SWISSPACER

SAINT-GOBAIN




Aesthetics

SWISSPACER

SAINT-GOBAIN




Aesthetics

SWISSPACER
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Energy saving

Aluminiumfenster: Rahmen-Wert: Us = 1,6 W/mK

Glas-Wert: Ug= 1,1 W/m2K
Psi-Wert [wW/mK] 0,111 0,068 0,060 0,039
Fenster, U, 1-fliigel. [W/m] - 14 14 I
Fenster, U, 2-flugel. [W/mK] 1.7 1,5 15 14 )
Minimale Oberflachentemperatur* [° 10 ;

cc SWISSEACER S thiinische Laishnin Umtérschiediiche 5
Abitandhalter-System Alisminium  Edelstahl | soc SWISSPACER scc SWISSPACERV | Aluminium | Edelstabl | scc SWISSPACER | sco SWISSPACER V
Holafenster: Rahmen-Wert: U= 1AW/ mE 1LAW/mK
Glas-Wert: Ug = LIW/mE 0.7 W/m'K
PriWert Wimx] 0081 _-MT: 0,047 oon | oo | opm  vo 0031
Fenster, Uy, 1-fliigel. [Wym'K] 14 13 | 13 13 11 10 10 |
Fenster, Uy, fldgel [W/mx] 15 14 | 14 13 13 12 11 | I.II._
Minimale Oberflichentemperatur® [*C] 65 92 100 1.2 E2 1z 17 132
Kunststofffenster: Rahmen-Wert: U= LIW/mK LIW/mK
Glas-Wert: Ug = 1AW/mK 0.7 W/m'K
Pai-Wert [W/mx] 007 | opst | opas 0034 | oors  opas 0,082 0,032
Fenstes, Uy, 1-fliged. [W/m?x] 13 | 13 12 12 10 10 10 09
Fenster, Uy, 2-fligel. [W/mK] 14 13 | 13 13 12 11 10 10
Minimale Oberflichentemperatur® [*C] 27 w2 | 107 120 50 ws | ume | 1
Holz-Aluminiumfenster: Rahmen-Wert: Up= 14w/ mK 1AW/m'K
Glas-Wert: g = 11 W/ 0,7 Wim'K
PaiWart [W/mK] 0092 | o038 0,052 0,035 0097 | 0088 0,051 0,033
Fenstar, Uy, 1-fligel [W/mx] w | 13 | 13 3 w | o 10 |
Fenster U, 2-fligel [W/mk] 15 14 14 13 13
..!wmukobuﬁldmnnr'l'ci 50 82 0 105 1.2 110

Aluminiumfenster: Rahmen-Wert; Lig=

1E6W/m'K

1-flgel [W/m'K]
z.ﬂugellw,{mﬂ

Pri-Wert: lines
[WeeK] nach EN 150
*Entspricht den Randbedingungen der
Aufientemperatur Ta: -5 °C
Innentemperatur Ti: +20°C

fisr Fensterrahmenprofile” ermittelt.
durchgang om Glasrand

Ceometrie

Gesamifliche; (1,23 x 1,48 m) Aw =182 m

Fenster, 1 Figel

Fenster, 2 Fllige!.
An =182 1

Reduction of Uw by
0,3 W/m2K

through SWISSPACER V

SWISSPACER

SAINT-GOBAIN




Energy saving

General calculation

Savings: A reduction by 0,1 of the
Uw — value means saving 1,2 Itr.
heating oil / m? / year. 30 m? surface
area in a single house means:

Savings / year
2006 = 68.05 €
2007 = 70.20 €
2008 = 97.20 €
2009 = 59.40 €
2010= 71.30€
2012 = 7?77

Euro [ 100 Liter Entwicklung der Heizdlpreise in Deutschland 3000 L-Preis [€]
95,- PJII\JP‘ 'ﬂ\l 2850 -
a0,- 2700,

}\(‘\ [ ' ‘
85.- | m L ‘N/ T‘FLY \ 2550,-
a0, P

2011"1,
75,

\1 2400,
A M o950

0 L]
QDDBI
70,

J‘]

|
AP

2100-

f5,-

)
B0,

1 1950,

e

AR/
%

A

1500~

inkd.

| rnJ
SU,' n Ll ;
m \,u Heizidlpreis im Bundesdurchschnitt
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SGG Solar Control coated glass range

SGG COATED GLASS RANGE 5
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Facade market

Solar control coated glass

Selectivity Benefits Markets
sec COOL-LITEAXXTREME (ll) Cooling + heating USA
,,Best” ® Europe/Russia
scc COOL-LITE SKN / SKN I energy savings Middle East
Singapore
Cooling + heating Middle East
, Better scc COOL-LITE KT energy savings Asia
secc COOL-LITEE Il
sec COOL-LITE ST i Middle East
~ - ,,Good" enen%c;osh:\ﬂngs Africa
- sesc ANTELIO Europe / Russia
L Central Asia

scc REFLECTASOL

GLASS

South East Asia




secc COOL-LITE

A complete range of solar control coatings
a scc COOL-LITE ST series

a sce COOL-LITE KT series
a secc COOL-LITE SKN series
a sec COOL-LITE XTREME







sGG COOL-LITE ST

4. Major product advantage : can be heat-treated after the deposition
of the coating (one single stock product)

& Has no low-E properties : must be combined with sGG
PLANITHERM in case enhanced thermal insulation is required

a. Manufactured in jumbo sizes, 3210 x 6000 mm (Europe), 3660 x
2440 or 2540 mm (India, China), and stock sizes (DLF)

A Vlain markets for SGG COOL-LITE ST : India, China, Southern
parts of Europe and Middle East

A& Coating always on surface # 2

-----
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SGG COOL-LITE ST on clear glass

i Performances of SGG COOL-LITE ST deposited on SGG PLANILUX

Product LT | LRg g U Color | Selec-
tivity
SGG COOL-LITE ST 167 39 22 0.58 | 2.8 | Neutral 1.02
SGG COOL-LITE ST 150 46 20 0.46 | 2.8 | Neutral 1.00
grey
SGG COOL-LITE ST 136 33 23 0.34 | 2.8 | Silver/ 0.97
grey
SGG COOL-LITE ST 120 18 32 0.22 | 2.8 | Silver 0.82
SGG COOL-LITE ST 108 7 44 0.10 | 2.8 | Silver 0.70
SGG COOL-LITE STB 136 33 18 0.34 | 28 | Blue 0.97
________ SGG COOL-LITE STB 120 20 23 024 | 2.8 Blue 0.83
DGU: 6 ST1)Zx + 12!a'ir-+{‘relear_-_s_o_lgr_ ggrltzgl _coating #2
Remark : the value of LT decreases due to the pres_e;_E_e:cg’_?h_gt__ = _—_:—'—_n-;::“_"___ ——

second glass of the DGU

SAINT-GOBAIN

GLASS




secc COOL-LITE ST

A complete range of

temperable Solar Control Coatings

SSSSS

Non selective

| .
T, | R g U Colour Selectivity
SGG COOL-LITE ST 167 60 | 20 0,48 1,1 neutral 1,25
SGG COOL-LITE ST 150 46 | 19 0,37 | 1,1 | neutral/blue 1,24
SGG COOL-LITE ST 136 33 | 23 0,28 | 1,1 | neutral/blue 1,18
SGG COOL-LITE ST 120 18 | 32 0,17 11 silver 1,06
SGG COOL-LITE ST 108 7 44 | 0,08 11 silver 0,88
SGG COOL-LITESTB136 | 33 | 17 0,27 11 blue 1,22
SGG COOL-LITESTB120 20 | 22 0,18 11 blue 1,11

(6-1 6-4 - Argon 90 % - COOL-LITE ST coating #2 / Planitherm Ultra N coating #3)

Available as well on Parsol Green (Spain, India) and on Parsol Sapphire Blue (India) -

il Bins
NT-=08 A TN

GLASS




SGG COOL-LITE ST

2. A wide range of processing possibilities™

scG COOL-LITE ST

- can only be used with coating on face #2

- can be used as single glazing

- can be tempered,

- can be curved (with the exception of STB)
- can be laminated

- can be laminated coating against the PVB
- can be enamelled

- does not require edge striping

- may be combined with Planitherm for improved U-value

T I
RET 2oy

GLASS



SGG COOL-LITE ST on clear : Graph LT — g-value

sec COOL-LITE XTREME

sec COOL-LITE . SKN

sec COOL-LITE\KT
s6c COOL-LITE ET

sgc COOL-LITE ST

secc COOL-LITE ST

TI(%) )

70

60 -
50
40
30
20
10

STB 136

¢ STB 120

ST 136

OST 167

ST 150

Factor solar, g (%)

BLA3S

60

70



SGG COOL-LITE ST on green glass

f Performances of SGG COOL-LITE ST deposited on PARSOL GREEN

Product LT | LRg g U Color | Selec-
tivity
SGG COOL-LITE ST 467 49 16 0.36 | 2.8 | Green 1.36
SGG COOL-LITE ST 450 37 15 0.30 | 2.8 | Green 1.23
SGG COOL-LITE ST 436 27 17 0.25 | 2.8 | Green 1.08
SGG COOL-LITE ST 420 15 23 0.18 | 2.8 | Green 0.83
SGG COOL-LITE ST 408 6 32 0.10 | 2.8 | Green 0.60
SGG COOL-LITE STB 436 27 14 0.24 | 2.8 | Blue- 1.13
green
SGG COOL-LITE STB 420 16 23 0.18 | 2.8 | Blue- 0.89
________ green

DGU: 6 S:I'_Z)Zx_;_‘f 2 air+6-¢clear - Solar ggrltrol coating #2
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SGG COOL-LITE ST on blue glass

B Performances of SGG COOL-LITE ST deposited on PARSOL BLUE

Product LT | LRg g U Color | Selec-

DGU with SGG PLANILUX tivity
SGG COOL-LITE ST 767 38 12 037 | 2.8 Blue 1.03
SGG COOL-LITE ST 750 29 11 0.31 | 2.8 | Blue 0.94
SGG COOL-LITE ST 736 22 12 0.25 | 2.8 | Blue 0.88
SGG COOL-LITE ST 720 12 12 0.18 | 2.8 Blue 0.67
SGG COOL-LITE ST 708 5 21 0.10 | 2.8 | Blue 0.50
SGG COOL-LITE STB 736 21 10 024 | 2.8 Blue 0.88
SGG COOL-LITE STB 720 13 12 0.19 | 2.8 | Blue 0.68

DGU: 6 S:I'__'I_)Zx_-l_-_‘l_ 2 air+6-¢clear - Solar (_:grltrol coating #2

T =TT

T I

P

—_—
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secc COOL-LITE KT

KNT 164 KNT 164 KBT 140 KBT 140 KNT 155 KNT 155
Non temp. tempered Non temp. tempered Non temp. tempered

T I
S INT- R OR A TN

GLASS



secc COOL-LITE KT

Temperable coatings combining
solar control and low-e performance

scG COOL-LITE KT coatings...

- are selective (Light / Solar Gain)
- offer solar control performance & low-E performance in one coating
- neutral or blue in colour of reflection
- will be used with coating on face #2
- require assembling into a DGU
- can be tempered / heat treated / bent (single stock product)
- can be laminated
- can be laminated with coating against the PVB
(> application as single glazing)
- do require edge stripping



secc COOL-LITE KT

Temperable coatings combining
solar control and low-e performance

LT [LR| g | U | Colour | LT/g
SGG COOL-LITE KNT 164 58 14 | 0.45 1,5 Neutral @ 1,29

SGG COOL-LITE KNT 155 48 17 037 | 1,5 Neutral @ 1,30

SGG COOL-LITEKNT 140 37 | 23 | 0.28 1,3 NSe_llltrall 1,32
ilver

SGG COOL-LITE KBT 140 | 36 24 | 030 14 Blue 1,20

Selective

(6-16-4 - Argon 90 % - KT coating surface #2)

Av-é-ila'ble as well-on Parsol _Gre_e_n (Spain, India) and on Parsol Sapphire Blue (_In_dia).--- -

'8 B SAINT-GOBAIN



Solar Control range sccCOOL-LITE

sec COOL-LITE,SKN 70

sec COOL-LITE KT 60 -

sec COOL-LITE ST

TI(%)

957167

50 -

T150

40

STB136 4#ST136
30 -

20 -

10

0 \ \ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70

sscc COOL-LITE KT

Factor solar, g (%)

BLA3S



sGG COOL-LITE KT on green glass

B Performances of SGG COOL-LITE KT deposited on SGG PARSOL GREEN

LT LR ¢ U | Color St;i:ﬁ;-
SGG COOL-LITE KNT 464 | 47 11 10.30| 1.4 | Green 1.57
SGG COOL-LITEKNT 455 | 39 | 13 |0.25| 1.4 | Green | 1.56
SGG COOL-LITE KNT 440 | 30 17 10.21| 1.3 | Green 1.43

DGU : 6 KT 4xx + 16 argon + 6 clear - Solar control coating #2

-----
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SGG COOL-LITE KT on blue glass

B Performances of SGG COOL-LITE KT deposited on SGG PARSOL BLUE

Selec-
LT LReg| ¢ U | Color tivity
SGG COOL-LITE KNT 764 | 37 8 0. 3 1.4 Blue 1.28
SGG COOL-LITE KNT 755 | 31 10 (0.24| 14 Blue 1.29
SGG COOL-LITE KNT 740 | 24 12 10.20| 1.3 Blue 1.20
DGU : 6 KT 7xx + 16 argon + 6 clear - Solar control coating #2

T I
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ssc COOL-LITE SKN series

A unique range of high
selective coatings !
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scc COOL-LITE SKN
The best choice series...

4. Main Characteristics
@ Best available selectivity (Light / Solar Gain)

@ High transparency

-] Uniform and stable in colour

o Excellent performance in controlling solar gains and heat-
losses

o Attractive aesthetics

@ Four 'to be tempered' versions available (“SKN II”)

4. Easily available, high degree of flexibility, shorter lead-
times when processing the glass

4 higher added value through in-house tempering



sGG COOL-LITE SKN

A The high selective coatings combining high
performance solar conftrol, high neutrality and
lowest possible emissivity

DGU 6-16-6 - Argon 90 % - solar control
‘éoé‘li:”s@:aﬁard LT [LRe| g | U | Selectivity | Temperable
SGG COOL-LITE SKN 174 68 1 041 | 11 1.66 NO
SGG COOL-LITE SKN 174 1l 68 11 | 0.41 | 1.1 1.66 YES
SGG COOL-LITE SKN 165 60 15 1 0.32 | 1.1 1.68 NO
SGG COOL-LITE SKN 16511 * | 60 15 | 0.32 | 1.1 1.68 YES
SGG COOL-LITE SKN 154 50 17 | 0.27 | 1.1 1.85 NO
SGG COOL-LITE SKN 154 1i 50 17 | 0.27 | 1.0 1.85 YES
| SGGTOOL-LITESKN 14411 | 40 | 21 [ 022 (1.0 1.82 YES |

* It exists a variation produced in China, calle _é}_iﬁ 16 _Jffvifh_tmyé/ﬁaé.%fl:l—1.—1 = B
e e == SAINT-GOBAIN
GLASS




sGG COOL-LITE SKN : Graph LT - g-value

secc COOL-LITEEXTREME
sss COOL-LITE SKN |2 7p
= SKN174/l| A
s66/COOL-LITE KT |
se COOL-LITE ET €l SKN165/11] A KNT164| ®STL67
sce COOL-LITE ST 50 - SKN154/1| A KNT155
ST150
P 40 SKN144 11| A
X KNT140|mg KBT140
n 30 -
LLI ET 125
|: 20 - ST120
-l
] ST108 ¢
O 0 \ \ \ \ \ \
O 0 10 20 30 40 50 60 70
(@)
§ Factor solar, g (%)
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sGG COOL-LITE SKN

A SGG COOL-LITE SKN 174 11, SKN 165 11, SKN 154 11 and
SKN 144 |l are the most recent innovations in the SKN
serie.

4. Those SKN Il variations are the first high selective solar
control coatings on the markets which allow for a heat
treatment after the deposition of the coating.

4. Both so-called 'to be tempered' coatings achieve their
performance and aesthetics only after tempering. So they
must be heat-treated before use.

4. After tempering, they match in colour and performance
with the annealed versions COOL-LITE SKN 174, SKN 165
—_and SKN 154.

a SKN_:I_ZZf_éi('l‘stsﬁnly-in_‘to_bg tempered’ version.
BRSNS Shlm.qm
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SGG COOL-LITE SKN on tinted glass

4&. The SKN Il serie includes now some coatings on
green and blue tinted glass, produced in India.

(6-16- 6 - Argon 90 % - solar contro

coating #2) sc Selec Temper
CEN standard LT |LRe| g IS0 U -tivity Color -able
SGG COOL-LITESKN 1541 | 50 | 17 | 0.27 | 029 | 1.0 | 1.85 | V6@ | ves

SGG COOL-LITE SKN 45411 | 41 14 | 0.22 | 0.23 | 1.0 1.86 | Green YES

SGGCOOL-LITESKNT75411 | 32 | 10 | 0.20 | 0.21 | 1.0 1.60 Blue YES

SGGCOOL-LITESKN 14411 | 40 | 21 | 022|024 | 1.0 | 1.82 Ne”t:a YES

SGG COOL-LITESKN 44411 | 33 15 [ 0.18 | 0.19 | 1.0 1.83 | Green YES

566 COOL-LITESKN 75411 | 26 | 11 | 0.16 | 0.18 | 1.0 | 1.63 | Blue | YES |

e AT I
e e e SAINT-GOBAIN

BLASS




Solar Control Coated Glass
Examples of product benefits

Comparison with a

— ENO
For LT =50% 6mm clear glass
Solar energy Thermal
cut insulation
»Best  scc COOLLLITE SKN 154 I X 3 X 6
,Better”  s¢c COOL-LITE KNT 155 X 2 X 4

5 :i ,Good* sec COOL-LITE ST 150 x1,5 X2

BLA3S



.. and how do the three scc COOL-LITE

series compare ?

SSSSS



secc COOL-LITE
Light transmission LT = 60%

T, | R, g U | Colour Selectivity

SGG COOL-LITE ST 167 60 | 22 | 0,59 2,7 neutral 1,02

SGG COOL-LITEST 167+ UN| 60 4 20 | 0,48 | 1,1 neutral 1,25

SGG COOL-LITE KNT 164 58 | 14 | 0,45 | 1,5 neutral 1,29

SGG COOL-LITE SKN 165 60 | 15 | 0,33 | 1,1 neutral 1,82

(6-16-4 - Argon 90 % - solar control coating #2 )

GLASS



secc COOL-LITE
Light transmission LT = 50%

T. R | ¢ U Colour |Selectivity
SGG COOL-LITE ST 150 46 | 20 | 0,46 | 2,7 neutral 1
SGG COOL-LITE ST 150+UN| 46 | 19 0,37 | 11 neutral 1,24
SGG COOL-LITE KNT 155 48 | 17 | 0,37 | 1,3 neutral 1,30
SGG COOL-LITE SKN 154 50 | 17 0,27 11 neutral 1,85

(6-16-4 - Argon 90 % - solar control coating #2 )

GLASS



scc COOL-LITE

Light transmission LT = 40%

T. RL| ¢ U Colour |Selectivity
SGG COOL-LITE ST 136 34 | 23 0,35 2,6 neutral 0,97
SGG COOL-LITE ST 136+UN| 33 | 23 0,28 1,1 neutral 1,18
SGG COOL-LITE KNT 140 37 | 23 (0,28 | 1,3 neutral 1,32
SGG COOL-LITESKN 14411 41 | 24 0,23 1,1 neutral 1,78

(6-16-4 - Argon 90 % - solar control coating #2 )

GLASS




secc COOL-LITE XTREME

——— '|"--"

GLASS



sGG COOL-LITE XTREME 60/ 28
Triple silver coating

A The extremely high selective coating combining high
performance solar control with lowest possible emissivity ||§

6-16-4 - A 90 % - sol | coating #2

E;EN Stand;grzn solar control coating #2) LT |LRE| ¢ U | Selectivity | Temperable
SGG COOL-LITE XTREME 60/28 60 14 | 0.28 | 1.0 214 NO
SGG COOL-LITE XTREME 60/2811" | 60 | 14 | 0.28 (1.0 214 YES

* Full release 2012

- AT I
e SAINT-GOBAIN
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scc COOL-LITE XTREME : Graph LT - g-value

BLA3S

secc COOL-LITE XTREME
scc COOL-LITE SKN | 20
= A SKN174/1]
sc6/COOL-LITE KT |
séc COOL-LITE ET 60 XTREME 60/28 ASKN165/ KNT164 #ST167
i 50 SKN154/1l A KNT155
ST150
2 40 SKN144 II|A
' KNT140|me KBT140
n 30 |
LL] ET 125
|: 20 ST120
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§ Factor solar, g (%)



Besoins kWh/m?/an

Impact of coated glass on energy

Energy
Saving

Clear Float

Reflectasol ‘good’)

Cool-Lite ST 150 (‘good’) 31%

Cool-Lite ST 467 (‘better’)

Cool-Lite SKN 165 (‘best’) 53%
.Cool-Lite XTREME 60-28 66%

180 B - oo oo oo —
70— | BEClimkWh/m?¥an -
60— | HEChauff KWh/m?¥an -
150 |+ ;fffffffffffffffffffffff [IConso Elec kWh/m?an —
L ] < ————
140
130 —f |—— o ————
04—~ +~— +—1
1204 | | | | -—
100 +
90 1 175,3
so | | == 0 e
- Ma5 | | | | ———
70 - 111,8
60 1 89,0 -
so— ( | | | P e
S 11 {1 | 789
04— —— IH— IH— IH—wwl— 64,4 —
3077 I [~~~ - I I [ |- -1
20
[4.0]
101 14,1
ol =[] Jer| [ D = a
79 29 46 49 59 60
72 42 46 37 33 28
2,7 2,7 2,7 2,7 1,1 1,0
Double PIx | Reflectasol ST 150 ST 467 SKN 165 Xtreme 6028
Tunis — West orientation

Simulation done with TRNSYS
Office building
Insulation level : current building french regulation

GLASS



Besoins kWh/m?/an

Impact of coated glasses on the energy
consumption - cold climate (Stockholm)

160 ~

150 .

140 +
130 -

1201

1} \Alhjm?lnv

W Chauff kwh/m?/
[OConso Elec kWI

61,9

23,8

77
58
11

PIth UN-

59
33
11

SKN 165-8
Ouest

Xtreme 60-28

59
28

1,0

Xt

Planitherm Ultra N REF

Cool-Lite SKN 165 16%
Cool-Lite XTREME 60-28 23%

Energy
Saving

GLASS



UK Building Regulations
2013 Amendments to Document L — 2A & B (non-dwellings)

= Conservation of fuel and power in New non-Dwellings
" The calculated rate of CO, emissions must not be greater than the TER
" Proposed 11% or 20% uplift over 2010
= Propose Uw from 2.2 to 1.4 (heated buildings) and 1.8 (a/c buildings)
® Add max g-value of 0.4 and LT of 71%.
® Response TBC as highly technical calculation

® Conservation of fuel and power in Existing hon-Dwellings

® Window standard tightened to WER band B, or Uw 1.4 for “domestic”
buildings and Uw 1.8 for all others.

® Centre Pane U value (1.2) still permitted, but is for glass only (not the
whole IGU).

= All agreed

-----
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Energy efficient coatings
Marketing tools

4. Calculation Software

® Calumen online on www.exprover.saint-gobain-glass.com

| EXPROVER
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e, Product documentations

GLASS

Covering:
Applications
Advantages
SAINT-GOBAIN Product Description
GLASS . .
Combinations
Range
SGGCOO'L'LITE. SKN High s_eler:ﬂve Proc?S_SIn_g
s COOL-LITE® SKN I & oz gion Specifications

for fagade applications




LEED 3.0 leaflet

T
SAINT-GOBAIN

GLASS

Covering:
Summary of chapters

LEED“ Wlth for a greener tomorrow ReqUIreme.ntS .
SAINT-GOBAIN GLASS SGG contribution

-----
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T
SAINT-GOBAIN
GLASS

sac COOL-LITE® Classic
saa COOL-LITE® K and SK Guidance for use
saa COOL-LITE® ST temperable [S@@teienedges

T
SAINT-GOBAIN
GLASS

sac COOL-LITE® SKN 174 1 |Guidance foruse

Solar control coated glass

T
SAINT-GOBAIN
GLASS

Guidance for use of
Solar control reflective glass

Guidance for use

Covers:
Receipt of glass
Storage
Cutting
Edge Deletion
Washing
Toughening
IGU Manufacture
Shelf Life
Quality



Handling & Processing

sacc PLANITHERM"®
Low-E Products

®

i las
SAINT-GOBAIN

GLASS

PLANITHERM
handling DVD
(UK version)

 Training DVD on handling
PLANITHERM correctly

* Begins with promotional video

e Can be used for new starters or
as a refresher

e Covers handling, toughening,
washing, IGU manufacture

GLASS



Coating detectors

Applicable for :
- Single glazing
- Double Glazing Unit
. Coating on surfaces # 1, #2, #3 or #4

GLASS



2 | Noise protection glass




The human perception of sound level

ﬁ X 2

50dB  + 3 dB

ﬁ X 10

50dB +10dB

GLASS



Sound reduction

Sound reduction R (dB)
s 3

S,

/" T 125 250 500 1000 2000 4000
Frequency (Hz)

AT
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EN ISO 717-1

Isolation acoustique R (dB)

125 250 500 1000 2000 4000

Fréquence(Hz)

aTm
SAINT-GOBAIN

GLASS



Rw (C ; Ctr) dB




Sound reduction : 2 systems

Mass

Mass-Spring

BLASS




Mass : law

| The heavier, the better! |

LASS



Single glazing

45

M
n

lllr— 10 mm = Rw 37 dB (-1;-2)

= 8mm= Rw35dB (-1;-3)
= 4 mm= Rw32dB (-1;-2)

Sound reduction R (dB)
S 3

—
n

2000
4000

SAINT-GOBAIN
BLASS




Mass-spring-Mass

Separated masses

Resonance

e AT m
e e 'SF'-”_H!T-EDB.IW-IN

BLASS



Mass-spring-Mass

Separated masses

Resonance

e AT m
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Mass-spring-Mass

Separated masses

Resonance
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Double glazing : asymmetrical =)
sec CLIMAPLUS ACOUSTIC .

N W
o O
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sce CLIMAPLUS PROTECT /SILENCE

Double glazing : laminated =) ‘[
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Acoustical double glazing

35-40dB R, 40-52dB
. | 30-35dB R,, 37-43dB

—________ P
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Multifunctional glazing

e low-E

e solar control
. safety

. self-cleanlng
e esthetics
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scc STADIP SILENCE®

Acoustic laminated glass
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scc STADIP SILENCE®
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scG STADIP SILENCE®

Acoustic PVB laminated safety glass
4. Applications:

A& |nterior
® Partitions and internal screens
® Recording studios
® Sound demonstration rooms
® Home entertainment rooms

® Plant rooms

a Exterior

® Windows, doors, conservatories, patio doors, roof lites

® Near to railways, stations, airports, flightpaths, roads
® Pubs & clubs

4 Safety critical locations

AH|gh Tisk security locations

e = AT
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scc STADIP SILENCE

* optimal acoustics + safety
* lower weight, lower thickness

* multifunctional glazing

ﬂﬂﬂﬂﬂ



scc STADIP SILENCE®

Reduction vs. Human
RS float 4mm perception
Stadip Silence 33.1 35 6 dB Divided by 4
Stadip Silence 44.1 37 8 dB Divided by 7
Stadip Silence 55.1 38 9 dB Divided by 8




Acoustic certificates for CE Marklng

Thickness Weight Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMALIT 3 (16) 3 22 15 28 27 25
CLIMALIT 4 (15) 4 mm 23 20 29 28 25
CLIMALIT 4 (16 Swisspacer) 4 mm 24 20 30 29 26
CLIMALIT 4 (16) 4 mm 24 20 30 29 27
CLIMALIT 4 (20) 4 mm 28 20 30 30 26
CLIMALIT 4 ( 20 Swisspacer) 4 mm 28 20 30 29 26
CLIMAPLUS 4 (16Ar) 4 24 20 30 29 27
CLIMALIT 4 (TGI 16) 4 24 20 30 30 27
CLIMALIT 4 (12) 4 mm 20 20 31 30 27
CLIMALIT ACOUSTIC 3 (16 Ar) 4 23 18 31 30 27
CLIMALIT ACOUSTIC 3 (16) 5 24 20 31 30 26
CLIMAPLUS ACOUSTIC 6 (15Ar) 4 mm 25 25 32 31 28
CLIMALIT ACOUSTIC 3 (16 Ar) 5 24 20 32 31 27
CLIMALIT ACOUSTIC 6 (7) 4 mm 17 25 33 32 29
CLIMALIT ACOUSTIC 6 (9) 4 mm 19 25 33 32 29
CLIMALIT ACOUSTIC 5 (12) 4 mm 21 23 33 32 29
CLIMAPLUS ACOUSTIC 6 (12Ar) 4 mm 22 25 33 32 29
CLIMALIT ACOUSTIC 5 (15) 4 mm 24 23 33 32 29
CLIMALIT ACOUSTIC 6 (15) 4 mm 25 25 33 32 29
CLIMALIT 6 (16) 6 mm 28 30 33 32 29
CLIMALIT SCREEN 4 ( 27) 4 mm 35 20 33 32 28
CLIMAPLUS ACOUSTIC 6 (10 Ar) 4 20 25 33 32 30
CLIMALIT 6 (16) 6 28 30 33 32 29
CLIMAPLUS ACOUSTIC 4(6) 6 mm 16 25 34 33 31
CLIMALIT ACOUSTIC 4 (12) 6 mm 22 25 34 33 29
CLIMALIT ACOUSTIC 6 (12Kr) 4 mm 22 25 34 32 29
CLIMALIT ACOUSTIC 4 (16 Swisspacer) 6 mm 26 25 34 33 30
CLIMALIT ACOUSTIC 6 (20) 4 mm 30 25 34 33 29
CLIMAPLUS ACOUSTIC 6 (20Ar) 4 mm 30 25 34 32 29
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Acoustic certificates for CE Marking

Thickness Weight Rw Ra Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMALIT ACOUSTIC 6 (25) 4 mm 35 25 34 33 30
CLIMAPLUS SILENCE 22-1S1 (16 SWS Ar) 4 25 21 34 33 30
CLIMAPLUS ACOUSTIC 6 (16 Ar) 4 26 25 34 33 30
CLIMALIT ACOUSTIC 4 (16 Ar) 5 25 23 34 33 30
CLIMAPLUS PROTECT 5 (12) 33-2 mm 24 28 35 34 31
CLIMAPLUS ACOUSTIC 4(16)6 mm 26 25 35 33 30
CLIMALIT ACOUSTIC 8 (12) 6 mm 26 35 35 33 30
CLIMALIT ACOUSTIC 5 (15) 8 mm 28 33 35 34 31
CLIMALIT ACOUSTIC 4 (20) 6 mm 30 25 35 34 30
CLIMALIT ACOUSTIC 4 (20 Swisspacer) 6 mm 30 25 35 33 30
CLIMALIT ACOUSTIC 6 (24) 4 mm 34 25 35 33 29
CLIMAPLUS SILENCE 22-1S1 (16Ar) 4 25 21 35 33 30
CLIMAPLUS PROTECT 4S 33-2 (16 Arn) 4 27 26 35 34 30
CLIMAPLUS SILENCE 5 (7) 33.2 S 19 28 36 35 32
CLIMAPLUS ACOUSTIC 4(6) 10 mm 20 35 36 35 33
CLIMAPLUS ACOUSTIC 4 (10) 10 mm 24 35 36 35 32
CLIMAPLUS ACOUSTIC 4 (12) 8 mm 24 30 36 34 31
CLIMAPLUS SILENCE 5 (12) 33.2 Sl 24 28 36 35 31
CLIMAPLUS ACOUSTIC 4 (16) 8 mm 28 30 36 34 31
CLIMAPLUS PROTECT 8(12)44-2 29 40 36 35 31
CLIMALIT ACOUSTIC 8 (16) 6 mm 30 35 36 35 32
CLIMAPLUS PROTECT 6 (15) 44.2 30 35 36 35 32
CLIMALIT ACOUSTIC 10 (15) 6 mm 31 40 36 35 33
CLIMALIT PROTECT 44-2 (14) 44-2 32 40 36 34 30
CLIMALIT PROTECT 44-2 (15) 8 32 40 36 35 31
CLIMALIT ACOUSTIC 8 (20) 5 33 33 36 35 32
CLIMAPLUS PROTECT 44.2 (15) 44.2 33 40 36 34 31
CLIMAPLUS_SILENCE 22-1S1 (10 Ar) 6 21 26 36 35 32
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Acoustic certificates for CE Marking

Thickness Weight Rw Ra Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMAPLUS PROTECT 8(6)44-2 23 40 37 36 34
CLIMAPLUS PROTECT 6 (12) 44-2 27 35 37 36 33
CLIMAPLUS ACOUSTIC 6(12) 10 28 40 37 36 34
CLIMALIT ACOUSTIC 8 (14) 6 28 35 37 36 32
CLIMAPLUS PROTECT 4(16) 44-2 29 30 37 35 31
CLIMAPLUS ACOUSTIC 8 (18 Ar) 6 32 35 37 35 32
CLIMAPLUS PROTECT 8(16)44-2 33 40 37 36 32
CLIMAPLUS PROTECT 10 (12) 64-2 33 50 37 36 33
CLIMALIT ACOUSTIC 8 (20) 6 34 35 37 36 33
CLIMALIT ACOUSTIC 10 (20) 6 36 40 37 36 35
CLIMALIT ACOUSTIC 8 (24) 5 37 33 37 36 32
CLIMAPLUS SILENCE 22-1S1 (16 Ar) 6 27 26 37 36 32
CLIMAPLUS PROTECT ULTRA N 44-2 (14 Ar) PUN 6 29 35 37 35 31
CLIMAPLUS SILENCE 44-1S1 (16 Ar) 4 29 30 37 36 32
CLIMAPLUS PROTECT 10 (6) 44-2 25 45 38 38 35
CLIMAPLUS SILENCE 6 (12) 44-1 Sl 27 35 38 37 34
CLIMALIT SILENCE 33-2S1(15) 33-2 SI 29 30 38 37 33
CLIMALIT SCREEN 4(27)6 37 25 38 36 32
CLIMALIT ACOUSTIC 10 (24) 6 40 40 38 36 35
CLIMAPLUS SILENCE 33-1S1 (16 Ar) 6 29 30 38 37 33
CLIMAPLUS SILENCE 33-1S1(12) 6 25 30 38 36 33
CLIMAPLUS SILENCE 6 (12) 44-2 Sl 27 35 39 38 34
CLIMALIT PROTECT 33-2 (12) 44-2 28 35 39 38 34
CLIMAPLUS SILENCE 6 (12) 44.4 SI 28 35 39 37 33
CLIMAPLUS SILENCE 6 (15) 44.2 SI 30 35 39 37 33
CLIMAPLUS SILENCE 6 (16) 44-2 Sl 31 35 39 38 34
CLIMALIT SCREEN SILENCE 33-1SI(27) 4 38 25 39 37 32
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Acoustic certificates for CE Marking

Thickness Weight Rw Ra Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMALIT SCREEN 8 ( 27) 4 39 30 39 37 32
CLIMAPLUS PROTECT 66-4 (15) 12 41 60 39 38 34
CLIMALIT SILENCE 33-2 (10) 44-1 SI 26 35 40 38 35
CLIMALIT SILENCE 44-2 (8) 44-1 SI 26 40 40 39 35
CLIMALIT SILENCE 44-2 (10) 44-2 SI 28 40 40 39 35
CLIMAPLUS SILENCE 8 (12) 44-1 Sl 29 40 40 39 35
CLIMAPLUS PROTECT 10 (12) 44-2 31 45 40 39 36
CLIMAPLUS SILENCE 6 (16) 44-1 SI 31 35 40 38 34
CLIMALIT SILENCE 44-1 Sl (16) 33-1 31 35 40 39 35
CLIMAPLUS PROTECT 10 (16) 44-2 35 45 40 38 35
CLIMAPLUS PROTECT 66.2 (15) 44.2 37 50 40 39 36
CLIMAPLUS PROTECT 66-4 (15) 10 39 55 40 39 36
CLIMALIT SCREEN SILENCE 44-1S1(27)4 40 30 40 39 34
CLIMALIT SCREEN 10 ( 27) 4 41 35 40 39 35
CLIMAPLUS PROTECT 12 (16) 66-2 41 60 40 39 36
CLIMALIT ACOUSTIC 10 (27) 6 43 40 40 39 37
CLIMAPLUS SILENCE 22-1S1 (14 Ar) 10 29 36 40 38 34
CLIMAPLUS SILENCE 44-1SI (20 Ar) 6 35 35 40 38 34
CLIMAPLUS SILENCE PROTECT 44-1SI (16 Ar) 33-1 23 15 40 39 34
CLIMAPLUS SILENCE 44-1SI (16 Ar) 6 31 35 40 38 34
CLIMALIT SILENCE 44-2 Sl (15) 8 32 40 41 39 35
CLIMAPLUS PROTECT 55-2 (15) 8 34 45 41 39 36
CLIMALIT PROTECT HS 15 (14) 6 35 0 41 40 36
CLIMAPLUS PROTECT 10 (16) 66-2 39 55 41 40 37
CLIMAPLUS PROTECT 66-2 (12) 66-4 39 60 41 40 34
CLIMALIT SILENCE 68-2 S| (16) 10 41 60 41 40 37
CLIMAPLUS SILENCE 8 (16 Ar) 44-1SI 33 40 41 39 35
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Acoustic certificates for CE Marking

Thickness Weight Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMAPLUS SILENCE 10 (12) 44-2 S| 31 45 42 41 38
CLIMALIT SILENCE 44-2 SI (15) 44-2 S| 33 40 42 40 36
CLIMAPLUS SILENCE 10 (12) 64-1 S| 33 50 42 41 37
CLIMALIT SILENCE 44-2 S| (15) 10 34 45 42 40 37
CLIMAPLUS SILENCE 6 (15) 66-1 SI 34 45 42 40 36
CLIMAPLUS PROTECT 10 (12) 88-2 39 65 42 41 39
CLIMAPLUS PROTECT 66-4 (12) 66-4 39 60 42 41 37
CLIMAPLUS SILENCE 8 (20) 66.2 Sl 41 50 42 41 37
CLIMALIT SCREEN SILENCE 44-2 SI( 27) 6 42 35 42 40 37
CLIMALIT PROTECT 1010-2 (10) 88-2 48 90 42 41 37
CLIMAPLUS SILENCE 8 (16 Ar) 66-2SlI 37 51 42 40 37
CLIMAPLUS SILENCE 44-1SI (16 Ar) 44-1SlI 33 41 42 40 36
CLIMALIT SILENCE 44-1SI (10 Ar) 10 29 45 42 40 37
CLIMAPLUS SILENCE 10 (12) 44.1 Sl 30,5 45 43 41 37
CLIMAPLUS SILENCE 8 (16Ar) 46.1 SI 34 45 43 41 37
CLIMAPLUS SILENCE 10 (16) 44-1 S| 34,5 45 43 42 38
CLIMAPLUS N SILENCE 8 (16Ar) 46.2 SI 35 45 43 41 37
CLIMAPLUS SILENCE 33-2Sl (20) 44-2 SI 36 35 43 42 37
CLIMAPLUS SILENCE 12 (15) 44.2 S| 36 50 43 42 39
CLIMAPLUS SILENCE 66-1 SI (15) 8 36 50 43 41 37
CLIMAPLUS PROTECT 88-4 (12) 66-4 43 70 43 42 36
CLIMALIT SILENCE 64-2SI (12) 44-1Sl 32 47 43 42 37
CLIMAPLUS SILENCE 12 (12) 44.1 Sl 32,5 50 44 43 39
CLIMALIT SILENCE 55-1( 16 Ar) 44-1 Sl 35 45 44 43 38
CLIMALIT SILENCE 44-2S1 (16) 10 35 45 44 42 38
CLIMAPLUS SILENCE 44-1 Sl (16 Ar) 55-1 SI 35 45 45 43 38
CLIMALIT SILENCE 55-2 Sl (15) 55-2 Sl 37 50 45 43 39
CLIMAPLUS SILENCE 10 (16) 66.1 Sl 38,5 55 45 44 40
CLIMAPLUS SILENCE 10 (20) 44-1 S| 39 45 45 44 40
CLIMAPLUS SILENCE 12 (20) 44.2 SI 40 50 45 43 41
CLIMAPLUS SILENCE 12 (20).66.2 SI 40 60 45 44 42
CLIMAPLUS SILENCE 12 (24) 66.2 Sl 40 60 45 44 43
CLIMALIT SILENCE 10 (20) 66-2 Sl 43 55 45 44 40
CLIMAPLUS SILENCE 10 (24) 86.2 SI 49 60 45 44 42
CLIMAPLUS SILENCE 44-2 Sl (20) 64-2 40 45 46 45 41
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Acoustic certificates for CE Marking

Thickness Weight Rw Ra Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Double glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMAPLUS SILENCE 10 (12) 44-2 Sl 31 45 42 41 38
CLIMALIT SILENCE 44-2 Sl (15) 44-2 SI 33 40 42 40 36
CLIMAPLUS SILENCE 10 (12) 64-1 SI 33 50 42 41 37
CLIMALIT SILENCE 44-2 Sl (15) 10 34 45 42 40 37
CLIMAPLUS SILENCE 6 (15) 66-1 Sl 34 45 42 40 36
CLIMAPLUS PROTECT 10 (12) 88-2 39 65 42 41 39
CLIMAPLUS PROTECT 66-4 (12) 66-4 39 60 42 41 37
CLIMALIT SILENCE 66-2 Sl (15) 66-2 SI 41 60 47 45 41
CLIMALIT SILENCE 86.1 (24Ar) 44.1 SI 47 55 47 46 41
CLIMAPLUS SILENCE 66-2S1 (16 Ar) 44-2SI 38 52 47 44 40
CLIMAPLUS SILENCE 44-2 Sl (20) 66-2 Sl 42 50 49 47 43
CLIMALIT SILENCE 88-2 Sl (15) 88-2 SI 49 80 49 438 44
CLIMAPLUS SILENCE 44-2 Sl (24) 66-2 Sl 46 50 50 48 43
CLIMAPLUS SILENCE 44-1 Sl (24 Ar) 86-1 SI 47 55 50 48 43
CLIMAPLUS SILENCE 86.2 S| (24) 66.2 SI 52 65 50 49 46
CLIMAPLUS SILENCE 64-2 Sl (24) 86-2 SI 50 60 51 50 47
CLIMAPLUS SILENCE 44-1SI (24 Ar) 68-1SI 47 56 51 49 45
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Acoustic certificates for CE Marking (TGUs)

Thickness Weight Rw Ra Ra,tr

Composition (mm) (kg/m2) (dB) (dB) (dB)

Thickness Weight Rw Ra Ra,tr

Triple glazing unit (mm) (kg/m2) (dB) (dB) (dB)
CLIMATOP 3 (12 Ar) 3(12 A 3 33 23 29 28 25
CLIMATOP 3 (12 Ar) 4(12 Ar) 3 34 25 29 28 25
CLIMATOP 4 (12) 4 (12) 4 mm 36 30 31 30 26
CLIMATOP 4 (12 Ar) 3(12 A 3 34 25 31 31 27
CLIMATOP 4 (12 Ar) 4 (12An 4 36 30 31 30 26
CLIMATOP 4 (12 Ar) 4 (12 Ar) 4 36 30 31 30 27
CLIMATOP 3 (12 Ar) 4 (12 An 4 35 28 31 30 27
CLIMATOP 4 (16) 4 (16) 4 mm 44 30 32 30 27
CLIMATOP 4 (8 Ar) 4 (16 Ar) 4 36 30 32 30 27
CLIMATOP 5 (12 Ar) 4 (12 Ar) 3 36 30 33 32 28
CLIMATOP SILENCE 22-1SI (10 Ar) 3(10 Ar) 3 31 26 34 33 29
CLIMATOP ACOUSTIC 6 (12) 4 (12) 4 mm 38 35 35 34 30
CLIMATOP SILENCE 22-1SI (12 Ar) 4 (12 Ar) 4 37 31 35 34 30
CLIMATOP ACOUSTIC 6 (12 An) 4 (12 Ar) 4 38 35 35 34 30
CLIMATOP ACOUSTIC 6 (12 Ar) 3 (12 Ar) 4 37 33 35 34 30
CLIMATOP ULTRA N ACOUSTIC 6 (12 Ar) 4 (12 Ar) 4 38 35 36 35 31
CLIMATOP ACOUSTIC 8 (12) 4 (12) 4 40 40 36 35 31
CLIMATOP ACOUSTIC 8 (10 Ar) 4 (10 Ar) 4 36 40 36 34 30
CLIMATOP ACOUSTIC 6 (16 Ar) 3 (8 Ar) 4 37 33 36 34 31
CLIMATOP PROTECT 44-2 (12)4 (12) 4 41 40 37 35 31
CLIMATOP PROTECT 44-2 (10 Ar) 4 (10 Ar) 4 37 41 37 36 32
CLIMATOP SILENCE 22-1SI (12 Ar) 4 (12 Ar) 22-1SI 37 31 37 35 31
CLIMATOP SILENCE 44-1S| (12) 4 (12) 4 41 40 38 37 33
CLIMATOP ULTRA N ACOUSTIC 8 (12Kr) 4 (12 Kr) 6 42 45 38 37 35
CLIMATOP SILENCE 22-1SI (12 Ar) 4 (12 Ar) 6 39 36 38 37 32
CLIMATOP SILENCE 44-1SI (10 Ar) 4 (10 Ar) 4 37 41 38 37 33
CLIMATOP ULTRA N ACOUSTIC 8 (12 Ar)4 (12 Ar) 6 42 45 39 38 34
CLIMATOP ULTRA N ACOUSTIC 10 (12 Ar) 4 (12 Ar) 6 44 50 40 39 37
CLIMATOP SILENCE 44-2SI (12 Ar) 4 (12 Ar) 6 43 46 41 39 35
CLIMATOP ULTRA N SILENCE 6 (12 Ar) 4 (12 Ar) 44-1 SI 43 45 42 41 37
CLIMATOP SILENCE 44-1SI (14 Ar) 4 (14 Ar) 6 33 46 42 40 35
CLIMATOP SILENCE 8 (12 Ar) 4 (12 Ar) 44-2SlI 45 51 42 40 36
CLIMATOP ULTRA N SILENCE 6 (12 Ar) 44-1 S1 (12 Ar) 44-1 SI 48 55 44 42 38
CLIMATOP ULTRA N SILENCE 8 (12 Ar) 4 (12 Ar) 44-1 SI 44 50 45 43 39
CLIMATOP ULTRA N SILENCE 8 (12 Kr) 4 (12 Kr) 44-1 Sl 45 50 45 43 39
CLIMATOP SILENCE 44-2SlI (12 Ar) 4-(12 Ar) 44-1SlI 46 51 45 43 38
CLIMATOP ULTRA N SILENCE 10 (12 Ar) 6 (12 Ar) 44-1 SI 49 60 46 44 40
CLIMATOP ULTRA N SILENCE 44-1 SI (12 Ar) 4 (12 Ar) 44-1 SI 45 50 47 45 41
CLIMATOP ULTRA N SILENCE 66-1 SI (12 Ar) 6 (12 Ar) 44-1 Sl 51 65 50 48 44
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3 | Self-cleaning glass




scc BIOCLEAN®:
How does it work?

DON’T THINK

THERE IS ANY MAGIC
WHEN IT’S ONLY
TECHNOLOGY!




SGG BIOCLEAN®

A the self-cleaning glass of the SAINT-
GOBAIN GLASS CLEAN family is a high
technology glass:

4. Saint-Gobain Glass has developed and
patented a New generation of coating with
revolutionary properties :

4 Using Sun’s UV rays it becomes yy
. Photocatalytic

and

~ A Super-Hydrophilic

e SAINT-GOBAIN



Self-cleaning glass : dual action
1- Photocatalytic

Action of UV rays (daylight): cc BIOCLEAN" Q.

Let nature do your dirty work !

4. Trigger the decomposition
of organic dirt (grease, oil,
hydrocarbons...) deposited
on the coating

& Reduce the adherence of
mineral dirt (dust, sand...)

1- photocatalytic action:

4. Turn to super-hydrophilic

Ultra-violet rays present in dz

the glass surface trigger the decomposition o

and cause the surface of

Demonstration available on the Web module
www.saint-gobain-glass.com/bioclean
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Self-cleaning glass : dual action
2- Super-Hydrophilic

scc BIOCLEAN" €.

Let nature do your dirty work ! ‘

Action of water (e.g. rain):

A& Forms a sheet of water
across the surface of the
glass

A Droplet of water on float | aei S i
glass (left) and on SGG clean away.
Bioclean (right)
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Self-cleaning glass: summary

1.Photocatalytic:

4. Trigger decomposition of organic dirt

4. Reduce the adherence of mineral dirt

4. Turn to hydrophilic the glass surface
2.Super-hydrophilic:

4. \\ater (e.g. rain) forms a film

4. Rinses away the dirt

4. Evaporates quickly without leaving any trace

e e T I
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without cleaning

Conventional glass secc BIOCLEAN




What does “self-cleaning” mean ?

4. Cleaning assisted by natural

elements : sun and rain Result after 6 months
without cleaning

4. Cleaner longer

4a Easier to clean

But...

4. Not 100% maintenance free

& A simple spray with water* is
generally sufficient to clean the
glass, in dry weather or if the
glass is not exposed to the rain

Normal glass sec BIOCLEAN

rrrrr
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Self-cleaning or easy-to-clean ?

UV + rain water

Self-cleaning

UV alone

Easy-clean

SAINT-GUBATN
GLASS




—____against

Efficiency / performance

SGG BIOCLEAN is ...

r 4 Moisture condensation
4. Dried rain streaks

A _.very efficient A Organics (air pollution)
against < 4. Salt spray
& Dust

\ & Insect residues

4 Finger prints
A __moderately

. . i 4. Bird droppings
efficient against Pping

4. Silicone vapours

4. Reactive silicone in direct contact
< 4 Spots of concrete and cement

4. Spots of paint
— & Spots of varnish

A no efficient

- = AT
e e SAINT-GOBAIN

BLASS



Behavior in respect nal soiling

Normal float glass | scc BIOCLEAN




SGG BIOCLEAN®

Consequence of the hydrophilic behavior
against external con_dgnsation

-----
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sGG BIOCLEAN®

Self-cleaning glass with low maintenance benefits
4. Applications where glass is exposed to rain
(or water) and daylight
® Domestic, Home Improvement, Local Authority
® Commercial Projects
® New build / renovation

4. Glass in a vertical or sloping position

4 All applications where access would otherwise g
be preclusive to cleaning

4 Direct light and rain give the best results

A |ifetime : same as the glass itself

4. Maintenance savings : 50% less cost of
cleaning in average

4 Average payback 2 to 5 years

-----
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Processing ofsec BIOCLEAN® :

& Assembly in IGU (with polysulfide, polyurethane and hot melt
sealant)

® Normal SGG BIOCLEAN

® Dual-coated products (SGG BIOCLEAN with a soft coat on the
opposite face)

4. Tempering

4 Laminating (mono or bi-coated)

4 Enamelling (take care of aesthetics change on Bioclean)

4 Screen — printing (take care of aesthetics change on Bioclean)

rrrrr

== SAINT-GOBAIN

GLASS




SGG BIOCLEAN®
Processing instructions (1/2)

4. The coating is almost invisible :

4. Correct identification of the coated side is very
important along the processing chain:
® On the big plates (jumbo, L.E.S.):
4. ? series of 3 blue ink spots are present on the left coating side

@ After cutting and before further processing :
4. Cut pieces must have the coated side clearly identified
4. Mark the coated side with a chalk or a white Pentel pencil

@® In case of doubt on the coated side :
4. A coating detector is available
4. Coated side is more rough than uncoated side (touch them)

4. Coating is always on the air side (use a UV lamp to detect the
——— _tin side)

T
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"""*'-——k-please_r_@f_@_r_ to our detailed instructions

secc BIOCLEAN®
Processing instructions (2/2)

4. Avoid all contact between the coating and
pointed or sharp objects

4. Cut and toughen the product with the
scc BIOCLEAN coating face up *

4. Avoid all direct contact with silicones (sealants,
sprays, suckers, gloves...)

4. Always position the coated face towards the
outwards of a sealed unit or a laminated unit

4. |dentify the coated side using the special
scc BIOCLEAN label

T
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* Except in the case of bi-coated pro_d_uz'@__ eSS e —ecnR
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secc BIOCLEAN®
Processing guidelines

byl Recipients: technical ] - B o es J— _— : -
cinss [kl SRS 1y anagers, operators | Processing instructions EIO 00 fasell soc BIOCLEAN ﬁ:ﬁ;‘;fg:&mﬁ[';:a' Processing instructions EIO D%
General recommendations sGG BIOCLEAN is very sensitive to silicone

Do not place the ses BIDCLEAN coating in contact with
= Incompalitde with the coating s!ljcone. Che;k that the eqluipment_usetli_does 1_101 contain any
(=] Spacial pracaulions silicone and is not contaminated with silicone:

Contents Slandard pracaulions {sc= PLANILUK) [¥] Greases, oils, penetrating cils (machine maintenance)
B Suction cupes, seals, adhesives, gloves

Assembly in DGU

General.... - el Also refer to: [T BT 1dentifcation, marking
Quality eontrol .. BIO 02 [ ranspor, Storage | [EZSIH Washing during processing |

BIO 03 Rules Always place the 366 BIOCLEAN coating on the cutside of the DG
If the coating is assembled inside a G, there is a risk of separation and loss of
tightness of the seal.

Testing the hydrophilic function..... ...

Identification, marking, labeling ... [Eet]
When on conveyors it must be placed with the coating on the opposite side to the
: conveyor (to avoid marking by the conveyor wheels, belts or mollers)
Transport, storage, RANING e BIO 05 B =0 B
UINSAcking, CURING oo BIO 06 Mastics Da not use silicone mastic or mastic containing silicone
E If you use silicone seals for other products, check that the equipment to be used for
Washing during Processing ..o e e BlIOOT sae BIOCLEAN (suction cups, gloves, ete) does not contain silicon and is not
contaminated with silicone. PN T sting the hydrophiic funch
- . Test the hydrophilic function: to check this &sting Ihe hydrophitic functhon
SHANArT CIEANTI oot BIO 08 o P
Mastics that can be used:
ASSEMBIY 1N DGL v e s s s BIO 08 ¢ Polysulphide
* Polyurethane
Edgewarking, drilling .o BIO10 * Hot melt
Toughening, heat-strengthening, HST [ BIO 11| Prosses Traditional presses or gas presses are compatible.
. . . Suction cups must be clean and silicone-free.
Assembly in laminated Qlass .o E=EA i
Exit [=] Regularly elean the exit conveyors (in particular on LISEC I
Cutting laminated glass . EEER conveyors cgularly clean the exit conveyers (in particuiaron e}

GLASS



scc BIOCLEAN®

Installation instructions document

AT
SAINT-GOBAIN

GLASS

sacc BIOCLEAN" ©

Installation and maintenance instructions for
window-makers and installers.

6 EIOCLE &M has bean spacialy dasigned to raman claanar for longar than
convantional glass. A trarepannt maing on the axtamal suttacsof the gass
hamasas tha rofulbra-viclet ays and the rain b break down dirt and grima
than wash it clsan away.

Tha coating Is totzily irbegrated indo the surfecs of tha glassand Is highly durabia.
Howaver, 35 with all coatad glass, carian guidalings must be followad to ensura
wrmect installadon and propar mairmanance of oo BICCLEAN

Tha Iretnictions balow muet b Tollowed carafully inondar to mairain the special
propartias of this glas.

Recelpt of glass
w500 BKOCLEAN b delivarad with 3 special labsl affbied to the costed surtacs. This
1absd must ramain attached urtil it Is raceivad on sika. It shoukd then ba caratully
removed 3t irst chaan -down,

5TDEE‘1

=& with Jlm e, 1o BICTLEAN muet bestoned in 3 chean, dry, wentilated
araa, probacted from any ectrema variations In temparriune and humidity.

= Kgaap tha product sway from confingd areas where fane i an obvious prasence
iof silboone or saalant vapours,

Handling/Equipment
» wcid all contack of friction with sharp, mekal or abrasive objects which may
sratch tha spedal coating g, balt buckles, Stanley knives, razors).
» &wcid contamination from hands whith havs baen in dinsct comtact with slicona.
»Usachian, drg doth safaty glovas, Svoid those with nabber orsilicona grips.
=Hand hald or machina suckars must bain a F,no-d condition, dean and complatsly
silicona-frag. Inorder bo ensura thalr caanliness, protective covars ara avallable.

Assermnbly Into a frame
= Always posiion the coatad surface facng cubward bo the extarior Tha coaisd
Taoa can be dantifed by the enceofa spacial soc BICCLEAN abel.
= &xvokd all contack with Iireaed oll and silconas during ssambly and installation
ncluding satting blocks, grecea of silcona saalants, adhasives, guas, Wbricanis).
= Glazing tapss wsad Intimioer Tramas should nok ba capped with slicona.

carketr

«Thia s of pre-Tormiad of dry geskats fFuch as EPDW gaskets) 15 recommandad
with this product.

« Limit contact butsen the gasketand tha glass to the prdss @es necasiarg

« Cilazing gazhuts mssk not ba kbdcated with skioone ol

Sgaiants

T s o ilio saalars ma be wendad

« Vi Tara posioie 3okl sl s of polymarizati masiics 35 they rakiase a number
of ol waich diminish the affidency of woo BOCLERN sepeciallyaround Ehe adgas
= it e of liresssed off mastics o1 pu i,

Acompreharsive st of compabible sealands and gackats & availabia from our

T bR ing duparimet o7 Ws i our wabiibe W s aink pobsin glass com Mkelean

[ Docurment B2 |

556 MICLEAN Aea a apecial ke which Viaeetfier
coeted fece.

i

.
vl —
) i
1
an ciean, dry safieey lower fo han dle AIOCIEAR.
lmu’ﬁqnzlﬁm‘wqrmmrjnp

0L /)
L (ODT >
i/ A \(

Eare tharhand el rackert ere clean endin ¢
ghacd condinon,

Apaid ail confect batse e glor snd matai ar
Sreaive objecer.

GLASS €]

Gaskets

+ The use of pre-formed or dry gaskets (such as EPDM gaskets) is recommended
wiith this product.

+ Limit contact between the gasket and the glass to the precise area necessary.

+ Glazing gaskets must not be lubricated with silicane ail.

Sealants

The use of silicone sealants must be avoided

+ Where possible avoid all use of polymerisable mastics as they release a number
of ails which diminish the efficiency of 566 BIOCLEAN especially around the edges.

+ &yoid all use of linsead oil mastics or putties.

A com prehensive list of compatible sealants and gaskets is available from our
marketing department or visit our website www.saint-gobain-glass.com/bioclean

BLA3S



scc BIOCLEAN®

Glazing silicone sealants issue

& Sjlicone sealants release oils which
cover self-cleaning coating

4 This induce an edge effect: coating is
not hydrophilic anymore.

4. This effect may last a long time

GLASS



scc BIOCLEAN®

Glazing silicone sealants issue

Best performances of sGG BIOCLEAN are
obtained with dry, non siliconised gaskets
(e.g. EPDM, TPE...) and non silicone
sealants (MS Polymer, XMAP...)




scc BIOCLEAN®
Glazing sealants

Compatible sealant :
edges are functional

Standard silicone sealant :
edge effect




Sealants & gaskets :
list of recommended products per country

List of products compatible with ssc BIOCLEAN

The products mentionned in the graphs below are compatible with SGG6 Biocesn at the date tested. Verify with the suppliar that the product hasn't been modified since g fully
recammanded. Saint-Gobain Glass is not responsible for an eventual modification braugth to those products.

Glass | Frame wet sealant

— Culside Important - no slcone sealint commercial reference has proved compatibiity with 533 Biockean. Product abernatees are the M5 Pobymer based sealamts below
s PopLey Family Supplier Reference Comment Datz Infernet Desnmark
tested
Bicclean adhesion certfied )
MS-Pelymar Soudal 4 All Pairt accarding ta EN 11431 082003 wwer soucial be 054, 18.60

Meed of the ME Prep Primer
ME-Polymar et Rotabend 2000 Bicclean adhesion certfied | (222000 EEny kbemaurspe com 049 17 78 88

B Frome wat seslsnt accarding to EN 11431

=] Hybnd-FU Lika S22 uv HMesd of primer 6 2003 weaw =i ka-industry. com D4 15 85 85
=
o Dry Glazing Systems
@ Outzide
E — Important - provent any use of siicone ciled gasket. Prefer the gaskets lizhed bedow, dry or lubricated without silicene ol
w Date
Family Supplier Reference Comment Infernet Denmark
W iesied
E m EPDn dry Linzar 408E - 1 ot ol 12 2003 wes linzar.com Tz
w EPDn dry Linzar 4100101 ot ol 12 2003 wes linzar.com Tz
EPCM oiled Linzar 408& - 11 Eighthy kibricated 12 2003 v linarcom oz
B Oy Glazing Systems
EPDM oiled Linzar 4100 101 Shghtiy kionicated 12 2003 wves linzar.com or1tazn
ERDRM dry Tredleberg EPDH Mk e 0 2003 | swww Ireleborg comindusinalprofios 07564 72 52

Construction / Frame Wet Sealant

Impoetant - no slcone sealnt are prefered, bo prevent any damage to the 533 Biockan functionalbty due to water nan-off poluted by silcone cils

Dats
Denmark
Family Supplier Reference Commaent t=sted Infernes rmar
ME-Polymar Soudal LM 218 05 2003 wewer soudal ke Ofd13E0
EAINT-GOBAN GLASS w Lucion | 2004

Updated list and instructions : go to www.selfcleaningglass.com

BLA3S



scc BIOCLEAN®

End-user instructions document:

T
SAINT-GOBA

GLASS

5GG BIOCLEAN@, L?e\

Congratulations on choosing scc BIOCLEAN for
your home. Now |2t nature do your dirty waork!

Please follow these instructions carefully in
arder to get the best out of your new product.

I How does it work?

CC BIOCLERM has Bann spacialy S igned Lo emais Seacer o0 longer than
ssrrm=tional glns. A hinicine=E coa®ng on thiseabern oo of P gla

bt i BEa pnvead of wllid-vioie? i and th rein by Biesk domn i and gima
Uhan mish il clean awiry.

Tha coating b Sl y nbigeabad lims U suTece of U ghiis asd b gsly durasie.
Firveen, ik with all csabed glaii & cortain besal of cine il B Esichiad whn
el g sl maistanisg wos BIOCLEAM.

e Guidelines far initial contact with 500 BIOCLEAN

Lakriting

S s BIOCLEAM lilsal b 4801 abliched 1o e ghiis canefully padl it oY,
=i b asgicund whan remsvicsy the label B2 the gla o e thal
" hpmiial coating ks nat |l.|mqr.|l. D ot i i SRS, Rase oF Wit 1
dtatch e labsl,

Claguing for dba fiest bme

=Wt ot el weanr hf:'ldl-"'s the ;ludunr St tha firal s Lo e al
smalants uied in il imtilatos ane

L5 i rinse er hime-down with mm---umu:ﬁ_li“mr,
wilh @ nermal el enos oot ne N feseal

Self-cinaning fusction

= ifigg thi vk aflar il [Fritalation and chaan-sews U sell-chaning
propety of son BOCLEAN will b peogesuiealy scthated, irlggerad by anpasiunm
S5 Dght

= This |n:m of tise reuied o activats T coating By UV reys can wary
dpasdng on B weaon, the otarlaticn of the glas. and o fodh, bulls
nor=ilby within i ek,

= Wthes el s b vt @ el berder of wanter draplets may appesr srcund the
peirmeter iufase of thegliii. Thi s pefestly meomal

[ Document BL |

S Mormal Mairtenanoe

%05 BOCLEAN Ba a spedal property which maar thil the g it dasne o
lenger than normal gais. The Sone expoiui the prodect has Le both sus and

il i, tha chaiarat it il b for lnsger. Howaser, 8 susbar of other Teten @t
et i ks fer o mark Lo b nalurlly minssd; th vl of amiess
pelution, atmesghieic conditiam g osg pecked without ren, .. e

%50 HOCLEAM I8 not a "=l rtenane- S’ product. Should the gs reguin
e b £ iin® g carafud by Pz Lo Uviia Irsitractionic

Ciraning squipsesd regaired

w A sof, cian list-fem doth o chamoti leather
o o mdnan, w50t nef-abradviigonge

= of Bddean, feresekal s indos g

Al @ iziess maal b= kel clman. Thisls 5o prevast ay dirl S abrasye parhdm
L Firin g (1o e g ul pesen Back oo U ghans wivkch may scritch o
dirfrige the coatng.

Cindning Pradictn

o Ol wikas il Iy it , Frld i cliining produsts cin
ko e el

@ ‘Lol waber b i S eanisg glagt 1= Basdwater anen. & dmall amsust of
sy b g-up bgoid Sas b weied 85 kP Wit

impartant

@ Durecl oty glaas realman? prodects stamisg ol 2o o abrise
Bl Ll

= D ferl ey corsarclnl daand g product wbics ane inlended ipedally
Fit clmaning shefrants clihve than glase

= Dol i il prodiet dode, B, riabiing povwidi, whils igicn

o sl osbasl with @l shinp of sl e cbjests induding jealicy, Busles,
R FreRa R, fiSor b anlen, S larhey brrass, sctusnp pads, itee el
AN par dnd 58 forth

a Wil it Ll b claan of @ spesiie madk en e o it of oo BIOCLEAM
wilhiaul Tril spplgisg wata:

s Protection dwring building/maintenance works

I sy ot morks ane takd g glaca in thevicinity off 560 BIGO
will Plastic sbee 5o prevast iy o pli e o Wlaining
congainds (palsh, vairia®, gk walend, Samiid, pilen, nmciad slcl Thia wil
sl protecl the presduct frem abeasive of bt pastice jgrisdng o meldisg
ik, @]

Impesttant’
Plaise relain these irabructions foe Future referenca.

Thesa instrechions mudt be sade knows 1o anposs coming |nio comect
il s BIOCLEG N ghiss e . your window cleanar.

sci BIOCLEAN'S, Let nature do your dirty work !

Ar @ AR ey B npalnnd, tke
|q¥,&mwaﬂ.‘ﬂ!nm“u=sr'

Adtwrotivaly 1 obron con-mi i windse
TAVERE CIT BF WEed

Ao al chamial
g nllw:v : Epoaney

Tou oY adeiad fe Wit af et & weak gafzie
chrondng ehe buifalied prodard for e At e

dains-dabsda Glu i Dwlisd
e eetia g O p T A
L i g, ey
ﬂI.A!-B —— T
Tk 00 TEEA T00
P 004 T 470

r rr‘*-

e AL - - L S e R

Distriboton



like Julie,
you will more than ever like

SUN & RAIN & SUN...

THANK YOU FOR YOUR
ATTENTION

www.selfcleaningglass.com

GLASS



4 | Safety / Security Glass




Definitions

A Types of safety / security glass

® Tempered / toughened glass
® Laminated glass

® Fire resisting glass

-----

—
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Tempered glass vs. Heat Strengthened glass
EN 12150 vs. EN 1863

4. Depending on the speed of cooling, result will be :
Fully tempered glass (FT) Heat strengthened glass (HS)

SGG CUR|T secc PLANIDUR

Fully tempered breakage pattern Heat strengthened breakage pattern

Safety glass YES NO
Mechanical strength ) &) X2.5
Resistance to thermal stress 200 °C 100 °C
Heat Soak Test to reduce

risk of spontaneous breakage YES NO

Structural applications
(Bolted Point fixed glazings)  YES _ | NO

T I
~ VR A

GLASS



Tests : falling resistant glass
EN 12600

4. 3 classes
® class 1: 1200 mm
® class 2: 450 mm
® class 3: 190 mm

1910mm

a3 fragmentation modes
® A: sharp fragments

® B: bounded fragments

P S - __C:__n_(_)_t_ _S__I‘_]_arp fl‘ag ments

e AT
= SAINT-GOBAIN

BLASS



Tests : penetration resistant glass
EN 356

P1A to P5A

« Ball test »

4,11 k
’ “ 9)

X cm

I
SAINT-GOBAIN

GLASS



Tests : penetration resistant glass

EN 356
Energy
EN classes Impact ball test (JOULES)

P1A 3 ball falls (4,1kg) height 1,5 m 181
P2A 3 ball falls (4,1kg) height 3 m 362
P3A 3 ball falls (4,1kg) height 6 m 724
P4A 3 ball falls (4,1kg) height 9 m 1.086
P5A 3 x 3 ball falls (4,1kg) height 9 m 3.258

- --Cr,ite_r_i_qr_n : the ball must not pass through the glass



Test : penetration resistant glass
EN 356

33.2
44.2 9 21
44.3 9 21
44.4 10 22
SP 510 (44.6) 10 23
. S
\_\\
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Test : penetration resistant glass
EN 356

P6B to P8B

20°C +/-2

P— AT
e e SAINT-GOBAIN
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Test : penetration resistant glass

P6B to P8B
EN classes | Test: hammer and axe — number of impacts (JEOnSIthyS)
P6B 30 to 50 hits of hammer and axe -
P7B 51 to 70 hits of hammer and axe -
P8B More than 70 hits of hammer and axe -

- ———— - AT I
- SAINT-GOBAIN
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Test : penetration resistant glass

EN 356
classes-EN sec STADIP PROTECT | Thickness(mm) Weight (kg/m?)
P1A 33.2 7 16
P2A 44.2 9 21
P3A 44.3 9 21
P4A 44 .4 10 22
P5A SP 510 (44.6) 10 23
P6B SP 615 15 34
P7B SP 722 22 51
P8B SP 825 25 53

-----

——
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Test : bullet resistant glass

EN 1063

BR1 to BR7
SG1to SG2

SAINT-GOBAIN

GLASS




Test : bullet resistant glass
EN 1063

BR1 to BR7
SG1to SG2

20°C +/-2-

 — AT I
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Bullet resistant glass
Saint-Gobain Glass product codification

EN 1063
Class
BR SG
1to 7 1 and 2
arme guerre fusil chasse
arme au poing
HS HC

HS + HC + Retardateur = FS

N %‘ﬂstl%(gat vulnérant) g Isrllslqnuge d’éclat vulnérant)

I AT
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Test : bullet resistant glass

classes
EN

BR1S
BR1 NS
BR2
BR2 NS
BR3
BR3 NS
BR4
BR4 NS
BR5 S
BR5 NS
BR6 S

BR6 NS

BR7 S
BR7 NS

EN 1063

sec STADIP Thickness
PROTECT (mm)
HS113 S 13
HS120 NS 20
HS219 S (1) 19
HS234 NS (1) 34
HS323 S (1) 23
HS349 NS 49
HS431 S 31
HS454 NS (3) 54
HS536 S (2) 36
HS558 NS 58
HS647 S(1) 47
CP-HS673 NS (3) 73
| CP-HS783 S 83

HS787 NS 87

Weight
(kg/m?)
31
48
A4
83
53
119
73
130
82
140
112
149
176
205

HS = HIGH SECURITY
CP = ENKEL IN VI

S = SPLITTING
NS = NON SPLITTING

AT I
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Test : bullet resistant glass

EN 1063
Les classes L'épais. Le poids
sec STADIP PROTECT

EN (mm) (kg/m?)
SG1S HC133 S 33 75
SG1 NS [HC171 NS 71 171
SG2 S HC247 S 47 114
SG2 NS CP-HC284 NS 84 177

HC = HUNT CALIBER

__ S=SPLITTING
NS = NON SPLITTING

e TR
e e SAINT-GOBAIN
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Bullet + penetration resistant glass
EN 1063 + EN 356

4. Protection levels can be combined




Bullet + penetration resistant glass
EN 1063 + EN 356

Classes
EN
P6B+BR4 S+SG1 S

P7B+BR6 S+SG2 S
P8B+BRS5 S+SG1 S

FS = FULL SECURITY

S = SPLITTING
NS = NON SPLITTING

scc STADIP
PROTECT

FS 641.34 S
FS 762.40 S
FS 851.36 S

Thickness
(mm)

34
40
36

Weight
(kg/m?)
82

92
82



Applications

4. Good protection (residential)

I 9 -10mm

sscc STADIP PROTECT
44.2o0r4440rSP310

— i

____—————ip—d___.__
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Applications

a. Street furniture

® Minimum specs :

VA HSCI

scG SECURIT 8mm
scG STADIP PROTECT 44.2

Caution: Composition and thickness is function of size
and fixation mode of the glazing

-----

T ———— ===
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Applications

. Shower cabins
® Minimum specs :

scc SECURIT 8mm
scGc STADIP PROTECT 44.2

Caution: Composition and thickness is function of
size and fixation mode of the glazing

= e
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Applications

4. Facade glazing

® Dependent of local
regulations

>150cm

—_— T

— e
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Applications

4. Facade glazing

® Dependent of I "
regulations ?(b‘\
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Applications

4. Facade glazing

>150cm

— =TT
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Applications

4. Facade glazing

Minimum

scc STADIP PROTECT 44.2

>150cm

Caution: Composition and thickness is function of
size and fixation mode of the glazing

—— —

= AT
e SAINT-GOBAIN

GLASS




Applications

]
4. Facade glazing

scG STADIP PROTECT 44.2
scG SECURIT 4 mm

Caution: Composition and thickness is function of
size and fixation mode of the glazing

-----

—— —
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Applications

4. Facade glazing

In case of sun exposure :

Glass must be heat treated
if absorptance is higher
than 50% or if there are
areas possibly at different
temperatures on the same
glazing.

Ideally : FT + HST
Or HS if no structural glass

-----
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Applications

4. Guarding

Minimum

scc STADIP PROTECT 44.2

Caution: Composition and thickness is function of
size and fixation mode of the glazing

—— —
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Applications

4. |nterior partitions

Minimum
scc STADIP 33.1
scG SECURIT 4 mm

CalFJFt-i'c_)_h_:'Cbmposition angi_thi_c_kness is function of
size and fixation mode of the glazing

 — AT I
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Applications

4. Overhead glazings

Minimum

scc STADIP 44 .1

“Caution: Composition and thickness is function of
size and fixation mode of the glazing

__J____,_,_;—f—'—’—”‘_rﬂ_f_ AT
SAINT-GOBAIN
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Applications

A& Glass floor

Minimum

scc STADIP PROTECT with 3
glass panes + Slip resistant
treatment

(see LITE —FLOOR,
secc SECURIT CONTACT)

"C'aution-:-CQmpqs_.i_tion and thickness is function
of size, load and fixation mode of the glazing

- — AT
e SAINT-GOBAIN
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Fire Resisting Glass (FRG)
EN 357-1

EEEEE



Fire Resisting Glass (FRG)
EN 357-1

4. Integrity only : class E (Pare-Flammes)

-----
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Fire Resisting Glass (FRG)
EN 357-1

4. Integrity only : class E (Pare-Flammes)
4 + Limitation of energy transfer (EW)

kwll.rmz

TE < 15 KW/m?

-----
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Fire Resisting Glass (FRG)
EN 357-1

4. Integrity only: class E (ex Pare-Flammes)
4 + Limitation of energy transfer : class EW
& + |[nsulation : class El (Coupe-Feu)

- <140°C

-----
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Fire Resisting Glass (FRG)

Specification datasheet

Determination need Data-sheet for FRG

One request per protection type

PROJECT NAME

1° Type of fire resistance

2° Duration of fire résistance
3° Type of framing system
4° Fire Direction

5° Application conditions

6° Type of framing element

7° Type of glazing

Click to select

Click to select

Click to select

Click to select

Click to select

Click to select

Click to select

All information in blue needs to be fulfilled

Acoustic Requirements (what value ?) dB
Thermal Reinforcement (what value ?)
Glass dimensions and orientation (width X height) X
Quantities m2 (sgm)

Comments



{ /L int-Gobai
SR RESIETANCET
ardzm  Vetrotech Saint-Gobain range
F -
Classification de la résistance au feu | Groupe Preduit Fenctions spédiales en cas d'incendie
Classification of fire resistance Product Group Special Features incase of fire
irnin.j 30 =14 GO 120 EN 13501-2 f EN 357

500G SATINCWG
550 MASTERGLASS Reste transparent

v 5GG PYROSWISS® 566 DIAMANT
500 CLISMALIT N
sGG STADIP %
Applications spéciales

v | v | ® | ® | sGGPYROSWISS®EXTRA Lkt
« 16 KWm?®

i » SGG VETROFLAM®™ rayonnement @ 1m distancea
radiation at Im distance
< 10 EWim?

v v » # | SGG CONTRAFLAM®LITE rayonnement & 1m distance
radiation at 1 m distance
£ 10 KW e

i . SGG SWISSFLAM®LITE rayonnement & 1 m distance
radiation at Tm distance
Les avartages du verre trempe

"'f "'X "'X 1"; SGG CONTRAFLAM® The tempered glass advantage
Proprietés multifonctionallas

"'X "'X SGG SWISSFLAM® Mu&:ﬁ.ﬁﬂt‘ﬁﬂnﬂfﬁﬂﬁjfﬂ
Systeme bord a bord

4 4 SGG SWISSFLAM® STRUCTURE Butt-joint/ flush-joint systems

¥ Dispenible / Available

#  Merci de cortactar Vetrotech £ Please coll Vetrotech

GLASS
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GENESIS

v vy

612 SCAGLIETTI — 2007/2009
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DESIGN CONFIGURATION

5 DOUBLE GLAZING

i ' i Clear State
Glass
E Intarlayar Foil
: Electrochromic coating
' Glass
Diark Stats

| Spacer

LowE coating

Ex tarior

Interior

5385

nterlayer Foll
Elactrochramic coating

Elass

Angon space

Glass

e

LowE coting

5lass

e T
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TECHNOLOGY

. Switching from clear to dark blue state on
demand (from ~ 60 to 90 sec)

. High technological coating manufacturing
process

4. Many thin layers deposited on a glass
(around 1um thick - a hair is ~40um)

4. Like a thin battery deposited on the glass

4. Range in double glazing unit
® Ug = 1,08 W/(m=K)
& Electrochrome PLANILUX
® LT ~60% to ~3%
® g value 0,40 to 0,06
& Electrochrome SKN
® LT ~40% to ~2%
® g value 0,20 to 0,04




FUNCTIONS AND APPLICATIONS

4. PROTECTION, TRANSPARENCY, ENERGY-EFFICIENCY
® Light & Glare Management
® Energy savings for buildings
® Comfort for users
® Always transparent

4. Potential applications
® atriums, facades walls, lobbies, verandas, etc.
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Labai aciu!

Contact :
www.exprover.saint-gobain-glass.com

gertrud.dederichs-wimmer@saint-
gobain.com
pascal.chartier@saint-gobain.com

Saint-Gobain Glass,
the future of glass... since 1665
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