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COMPANY

FOUNDED:

DIRECTORS:

MANAGERS:

AUDITORS:
LOCATIONS:

BUSINESS:

MAJOR PRODUCTS:

INVESTMENT:

R&D Partners

IN THE PRESS:

AWARDS:

2003

John Browne (Managing), Bob Hudson (Technical), Kevin Root
(Commercial), Frank Bagnall (Operations) & Richard Blake
(Chairman)

John O GormarSgés ManagerAlan SaxbyUKSale3 & Paul
Murphy (Production)
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SLC SmartGlag$rivacy & Light control
Ballistic SmartGlass
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Enterprise Ireland, Dublin Institute @echnology CRES&
Cambridge uiversity faculty of engineering

ITV Dapreak,Top Gear Live&sunday Times, Chael 4 Grand
Desgns, About the House, Room to Improve, FT Weekend, Irish
Times, BA Journal, Plan, Glass on weBdentific Amecan

RIBA 100% Detail Innovative product of the show award 2008 &
2006. Plan Expo Product Best Innovation of the show award 2004
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6[ C SmartGlass

ELECTRONICALLY SWITCHABLE GLASS

SWITCHED OFF (PRIVATE)

SmartGlass International

SPD SmartGlass®

Electronically Switchable Solarcontrol Glazing

Switched On (Clear) Switched Off (Tinted)

\\QSnmuG\ass International

jonal.com
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Welcometo SmartGlass International Ltd, the leading worldwide manufacturer of electronically switchable glass
supplied to the commercial, hospitality, healthcare, transport and secaritfindustrial sectors.

Vision and Values

Our vision is to create, challemgndevolve through excellence, passion, quality, innovation and drive. Gur no
compromise attitude to quality and customer focus is the foundation for our commitment to creating products and
experiences of real and lasting value.

Intelligent technologyadvanced features, innovative solutions and quality are what set us apart.

T [/ { YI NIPivacy énd@emand Internal partition screens, windows, security screens & doors

T {t5 { Yl NSoRfContoiXindows & Roofights

About SmartGlasinternational

SmartGlass International (SGI) is the dedicated manufacturer of Electronically Switchable Glass. Also known as

privacy glass, switchable glass, intelligent glass and electric glass these technologically advanced glass products are
fast bre&ing from being niche to becoming mainstream for use particularly imtspitality, healthcare,

commercia, retail, security and transpodt S O i 2 NA @ hdzNJ YFAY LINRRdzOGaAa FNB [/ {Y
RSYFYR YR {t5 {YI NIoidl.l 8an 2FFSNAY3I {2 NJ

SmartGlass International has its head quarters, manufacturing, finance and R&D centres in Dublin, Ireland with
commercial, sales and technical offices in the UK. With the intention of concentrating our products and markets
we only produce electrooally switchable glass products and through continued research and development
initiatives are expanding our range of products to meet the needs of growing specialist markets|#)

architecture, transport and medical fields. We have invested heswvpjant and machinery and have the capacity
to fulfil large orders on short lead times. Each piece of SmartGlass is bespoke made to meet and exceed our
Ot ASyiiQa ySSRaz lfglrea ogAGK (GKS OftASYyd Ay YAYRO®

We are an award winning companlaiming such accolas as the RIBSdiralInstitute of BritishArchitects
sponsored 100% Detail most innovative building product award.

The use of intelligent smart glass provides added value and increased flexibility in new building design, improves
working environments agh building ergonomics, saves energy, and increases the well being of occupants. We are
dedicated to bringing environmentally friendly building products and unique design capabilities to our customers.

Through continued investment we have expanded to eedNorld leader in the manufacture of electronically
controlled smart glass products for the architectural market. We offer unique and bespoke services including
technical, consultancy, design, installation, supply only service, control systems, sad/ivaiatenance through

to completedesign & build turnkey solutions.

Our no compromise attitude to quality is the foundation for our commitment to creating products and experiences
of real and lasting value. The principles of these sentimentemtteusiasm, pride and passion for our company,

our products and our roots. This spirit permeates all areas of the SmartGlass International organisation and
provides the backing for the full scope of our operations.



[ /  { Y| NiBédlfoa privacy punses allowing instant privacy at the flick of a switch. Using a minute
electrical current, users can immediately switch the LC SmartGlass from clear to private (opaque) and vice versa.
LC SmartGlass is easily instalied \arious configurations can be supplied including colour tinted, fire rated,

double glazedballistic, blast resistanturved and shaped.

SPR{ YI NI DOIHyaamS Yl ydzZ-fte 2N Fdzi2YFdAOFffte aildzySRE (2 LINB
heat pasig through. Glass facades using patented SPDdightrol technology reduce the need for air
conditioning during the summer months and heating during winter. SPD SmartGlass windows give the ability to

instantly switch a window to maximize daylight whén@a NX I ff & ySSRSR IyR (2 LINROBARS
during peak light conditions is unique.

Sample boxegan be sent to perspective clients anywhere in the World, each sample box contains a working
SmartGlass samples with plug, switch and disptand. Please contact us for further details.

Our products foster innovative design opportunities never before available while offering unprecedented
environmental benefits and protection to building inhabitants and contents.

SmartGlass is currentlysed inhotel room screens between bathroom and bedrogpaytition screens, windows,
roof-lights and doors, projection screens, security & teller scresrsas architects and designers explore the
boundaries and turn conventional perspectives of glasshaiir thead it is expected that the markets will continue
to grow and expand into new and innovative uses.

Evidence that the trend for increases in SmartGlass sales is visible in the range and locations of projects recently
completed by SmartGlass Internatialincluding theRolls Royce engines, Kempinski hot@lsinness Storehouse,
SiemensGolbach Kirchneffop Gear live, ITV Daybre&gyal College of Physiciadsamco,various hospitals,

Chevron Texaco HQ, Rolls Royaine Damico tankers, Royal Institution of GB, Emirates Airlines, Saudi Arabian
National Guard, European Space Agency, Central Bank of Ir&lalfaly Oil,Chubb Custodial, SMI, Fairline boats,
Zain Bahrai, Zeus Packaging & Pictet Bank.

Since 203, our productshave been sold into more tharb&ountries throughout the World and we export
approximately 99% of our production.

OurSales teanwill travel throughout the Worldat short noticeto meet withthe client Technicahdvicewill be

AAAAAAA
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Hotel room designisthe areawhere LC SmartGlass is being most frequently used in the World wide market.
We have developed a standard hotel design suite to assist clients in as far as possible when specifying SmartGlass
for use in hotels. Please contacttosdiscuss your requirements further.



Why SmartGlass International?

We havesuccessfully worked with and supplied to prestigious clients, World renowned architects and landmark
projects throughout the World and have built an enviable reputation for:

il

Quality Products Our products are designed to be not only aesthetically plgasin also essentially
functional and easy to use. The expectations raised by a strikingly individual appearance must be
completely fulfilled in terms of high quality performance in all areas when the SmartGlass system is used.
Excellence in providing ¢hconsumer with the highest pleasure in both ownership and use rests on the
highest quality standards employed through the design and manufacturing processes.

Innovation. Through extensive investment in research and development SmartGlass International
continually pushes the boundaries to bring new and innovative products to its customers.

Design Our design team will work with the client, their architects and design teams in order to guarantee
the products supplied are fit for purpose and are optimakygidned in terms of quality, regulatory
compliance, safety, aesthetics and function.

Customer FocudNe strive to offer our customer a level of service that matches the unprecedented focus
on quality and finish of our products. Following design, delivery and installation of your purchase the
SmartGlass International product and service guarantee ensha¢service and support is always close

at hand. Taking care of you and your products is our main ambition. Should you need support for your
products, we will do our utmost to help you as quickly and efficiently as possible.

Flexibility. We strive to bes flexible as possible in order to understand and enhance the customer
experience. Frequently competitors cannot supply certain configurations which SmartGlass International
will supply to exceed the clients requirements.

Beware of cheap imitationsOuwr SmartGlass products set the standards.

Lead time Through in house control of the manufacturing and quality processad times generally
range from 4o 6 weeks from receipt of orderOur goal is to deliver a quality product on time.

International Sales Network Through partnership with SCHOTT glass, we can service the requirements
of a worldwide customer base.

Environmental Policy We work continuously to minimise the effects of greenhouse emissions on the
environment. Equal priority is given timding a balance between the needs of the environment and the
consideration given to our products qualities, economic value, aesthetic value and life span. Our products
ultimately reduce green house emissions by enabling users to reduce peak eleands on lighting

and cooling. Our production processes are carried out in a sympathetic manner always with a view to
maximising recycling and minimising energy consumption and waste.



LC SmartGlassPrivacy on Demand

OVERVIEW

[ /  { Y| NI Dfinstantiprivacy & h& NGk of a switch. All LC SmartGlass panels are bespoke manufactured
using a lamination process which encapsulates a PDLC film between 2 or more glass sheets. Using a minute
electrical current, users can immediately switch theSn@artGlass from clear to private (opaque) and vice versa.

LC SmartGlass is easily installed and can be utilised in many applications. Various configurations can be supplied
including colour tinted, fire rated, double glazed, curved and shaped.

PRINCIHL

When the electrical supply is switched, the liquid crystal molecules align and incident avid st Polyme ‘
light passes through and the LC SmartGlass panel instantly clears. PELI | e

When the power is switchedff the liquid crystal molecules are
 CrsalPolner | randomly oriented scattering light and the LC SmartGlass
Pl becomes opaque (private).

Power OFF




APPLICATIONS AND FEATURES

Hospitality ¢ Hotel room privacy screen, bathroom / bedroom privacy screen, external winciness,
conference centre windows & rodights, bar & restaurant screens, toilet cubicles, balustrades and
balconies.

Commerciak; Office & boardroom patrtition screens, doors, sliding/folding doors, windows;liglfs.

Healthcareq Sheer easily cleanedigaces that allow patient privacy and dignity at the flick of a switch.

Fire rated hospital doors, moveable privacy screens, aRayprotection screens.

Securityg Cell doors and windows, vision panels, entrance foyer, teller & cash counting seksensan
be incorporated into bullet proof glass.

Industrial ¢ Machinery screening, rodights,doors,components.
Railc Driver privacy & security screens.
Retail & Showroont, Projection windowsyanity screensfeature screens.

Projection¢ Internal orExternal high resolution rear projection screens.

ADVANTAGES & BENEFITS

=A =4 =4 4 A4 -4 -4 A4 -4 A4 -4 A -4 -

Instant and precise privacy control

Efficient use of space in the built environment

Blocks 99.5+% of damaging UV rays

Eco friendly

Exceptional optical qualities that reduce glare aya strain

High durability, soliegstate technology with no moving parts to wear out or break
Large sizes of many shapes can be produced

Stablecolourcharacteristics for the life of the unit

Aesthetically pleasindygienic & low maintenance

ReduceuncomIi 6t S aD2f R FTA&K 02 ¢ f-densifly 6fé Buildigs 6 K Sy
Reduced fading of carpets, furniture and protects valuable artwork

High UV stabily

High contrast for use as rear projection screen

Long life- tested to in excess of 1,000,0@@cles

10
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SHAPES

Square

/m

Domed Top

Rectangle

Rounded Corners

Parallelogram

Degree
Triangle

OPERATION

LC SmartGlass is operated by appl@y AC o010V AC to the glass from a power transformer supplied. When a
current is applied to the glass it immediately turns from opaque to clear allowing vision through. When the

OdzZNNBy (i A& NBY2@SR (GKS 3JIfraa NBGdNya G2 GKS FNRAGSR 4L
radio remote, PIR switch, Crestron, ABX and more...

CONTROLS

1 Crestron, ABX, BM®/all switch, Remote control, Movement sensor, Tinigwor lock etc....

11



DURABILITY

Test
No. Testltem Test Conditions
On(lsec) Off(1sec),
1 Switching 110Vac 60 Hz 1 Million Times
2 High Temperature (Boil test) 70°C /2 Hours
3 High Temp. / Humidity 50°C / 95%RH, 14 Days
4 Low Temperature -20°C / 21Days
5 Heat Cycle -20°C to 70°C (1Hrs/Cycle), 5,000Cycles
6 Weathering Standard (For Laminated Glass)
7 Heat Resistance Standard (For Laminated Glass)
8 Water submersed 21 Days
Product samples used 10.8mm LC SmartGlassifg 16/09/08 Batch 2242A

Check on Chemical resistance acc. DIN EN ISO Task412543

12

Result

Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed



LC SmartGlassONFIGURATIND

(For nonstandard configurations please contact usdiscuss)

GLASS COLOR:

Clear, bronze, grey, green, blue tint.

GLASS TYRAl laminated): Annealed (Standard), Low Iron, heat/chemical strengthened, tempered, Fire

THICKNESS:

SIZE:

RATIO:

WIRING:

SHAPE:

ENVIRONMENTAL:

SIZE TOLLERENCE:

BOWINGIOLLERENCE:

ELECTRICAL:

SWITCHING TIME:

OPTICAL:

LIFE:

WARRANTY:

rated, curved, bullet resistant, tinted, mirrored.
Interior 9.5mm, 11.5mm, 135 mm or 155mm
Door 115mm or 135 mmalltempered

Exterior Flexible: Ex. 28 mm insulating glass unit (IGU)

4 mm LowE outer glass +2Imm airspace +1L5YY [/ { YI NI Df I a &«

Standard- up to 1155 mm x 300@hm Speciak 1525mm x 3200mm.
Special sizes above the standard can be produced to client requirements

Maximum Ratio Width: Height approx 4:1
(Without applying bus bars top and bottom or on 2 opposing sides)

Double insulated 0.5 mm@ual core flexstandard 4meter.
Longer wires can be suppliaghon request

Many shapes and curved including drilled holes
Storage / Operation10°C t050°C

+ 3 mm on OA size and + 0.5 mm on thickness
+ 3 mmper linear meter

Driving voltage 65VAC or 110 VAC
less than 200 mA/
approx. 5 watt/m?

Current
Power

Approx. 1/100 second at room temperature
Transmission approx. 75%

View angle approx. 1280

Scattering effectiveness approx. 100 mm

Greater than 10 years

Syears

13
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LC SmartGlass Sound Control Data

DB Rating

LC SmartGlass Configuration
Thickness
9.5 mm 4mm/1.5/4 mm
11.5 mm 5mm/1.5/5 mm
13.5 mm 6mm/1.5/6 mm
25.5 mm 12mm/1.5/12 mm

35
37
39
44

*Values are nominal (+/- 5%) and are dependent on glass configuration used. The above figures are recommended for guide purposes only.

LC SmartGlag9ptical performance*

LC SmartGlass LC SmartGlass
(11.5mm) (11.5mm)

Clear Float GlasFrosted Glass

Power ON Power OFF
Visible Light
Transmission 75% 67%
Clarity 76% 4%
UV Transmission 0.5% 0.5%

(6mm) (6mm)
86% 76%
83% 18%
55% 55%

* ) ) ) ) )
Values are nominal (+/- 5%) and are dependent on glass configuration used. The above figures are recommended for guide purposes only.

14




SPD SmartGlassSolar Control

OVERVIEW

SP YI NIiDf Faaun OFy 0S YL y dib doftrdl the amdountafilighkrid glake@edsding @ & G dzy SR €
through a window. While glass is a favored product for use in building facades; glare, solar heat gain and UV

exposure are problematic and can often make the use of glass impractical resulting in thie reegst in

expensive solar shading devices. Glass facades using patented Sebnfigiittechnology reduce the need for air

conditioning during the summer months and heating during winter. The ability to instantly switch the glass to

maximize dayligh 6 KSy Ad0Qa NBlIffte ySSRSR IyR (2 LINRPBOBARS O2yiNR:
valuable and uniqueAll SPD SmartGlass panels are bespoke manufactured using a lamination process which

Sy Ol LadzA FdSa | {t5 a&/{rndtetwsy R RoretgladdBhke®3f S 5SGPA 0S¢ TFTAt

PRINCIPLE

Whenthe power supply is switcheah, the rod shaped suspended particle molecules align, light passes through
and the SPD SmartGlass panel clears. SPD SmartGlass protect from damaging UV when on or off.

When the power supply is switchedf the rod shaped suspended particle molecuses randomly oriented
blocking light and the SPD SmartGlass becomes dark blocking up to 99.4% of light.

Suspended Particles

Retaining Film

Adhesive Layer

15
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External Glazing

A Fixed or casement windows and doors

A Create comfortable environments in offices, bedns, sunrooms and conservatories.

A Can be used in the marine and aviation industry.

A In SPD SmartGlass Curtain walling, the use of a photocell will automatically protadetier of a
building when thesunsrays shine

A Can be single, double or triptgazed including low E glass and gas filling, resulting in improved thermal
performance and reduced solar heat gain angparalleledU Values

RoofLights
A Skylights

A Rootlights¢ Fixed or opening
A Commercial and Domestic

Security and Safety

Protect staff and interiors from the effects of harmful UV rays.

Reduced harmful solar heat gain.

Control glare.

Reduce the effects of noise pollution.

Added security and safgtdue to toughened laminated glass construction.
Low electric consumption.

To T To o To Do

ADVANTAGES & BENEFITS

In an effort to reduce glare the windows of many commercial buildings are permanently tinted, therefore requiring
more lighting inside the building thanabhwhich is optimally needed. Natural day lighting, which can be regulated
dzaAy3 {t5 {YINIDfF&aaun LINPRdzOGAaX Kl & 0SSy aKz2gy (2 AYLIN

O2yaARSNBR 0608 Yilye (2 KIF@S | addimy 3 AyFtdsSyOS 2y 2ySQa
A Instant and precise control of light
A Energy Savings on cooling & lighting costs
A Eco friendly, reduce building carbon emissions
A Exceptional optical qualities that reduce glare and eye strain
A Elimination of the need for expensive window dressilikgs electronic louvers; blinds and solar shades
used in architectural applications
A High durability, soligstate technology with no moving parts to wear out or break
A Large sizes of any shape can be produced
A Stablecolourcharacteristics for the life ohe unit
A Wide working temperature range fror20xc to +70°c Ideal for exterior applications
A Ambient temperature control
A Aesthetically pleasing
A Hygienic low maintenance material
A Enhanced corporate image

16
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Wide light transmission ranges

Reduces uncomfortaBl ¢ D2f R FTA&K 02¢f ¢ FSSt deasiy baikisgg suth/asdA y 3
apartment blocks or office complexes

Reduced fading of carpets, furniture and protect valuable artwork
Protecting skin from damaging UV rays

High UV stability

Low workingvoltage

High contrast at any viewing angle and any illumination level

Long life- tested to in excess of 100,000 cycles

Cost competitive.

Infinite range of light transmission levels without the blockingésview.

SPD SmartGlasCONFIGURATION

Too Too o Joo To T To o To o

Maximum Size: 1,045* 3,000 mm

Minimum Size: 200 * 300 mm

Weight: 35.5 kg/m2 (24.0mm SPD SmartGlass DGU)

Thickness: Various from 9.51m for laminates and from 20mm for Double Glazed units
Colour tints: Blue

Glass types: Gas filled double glazed units (esttal windows)

Processing: Double Glazed, Drilled Holes, Curved, Shaped, Triple Glazed

Warranty: 5 Years
Leadtime: 8-12 weeks
Control: Wall switch, Remote control, Movement sensor, Light sensor, Timer

17
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SHAPES

Curved

TRANSMISSION DAT8PDOSmartGlass

SPD SmartGlaSPD SmartGlaClear Float
(11.5mm) (11.5mm) Glass

Frosted Glass

Power ON Power OFF (6mm)

Visible Light

Transmission 49% 0.24% 86%
Clarity N/A 2.90% 83%
UV Transmission0.5% 0.5% 55%

(6mm)

76%

18%

55%

*Values are nominal (+5%) and are dependent on the glass configurations used. SmartGlass International reserves to right to amend informationtgitior notice

18




Sound Control DataSPD SmartGlass

SPD SmartGlass Configuration DBRating
Thickness

9.5 mm 4mm/15/4mm 35

11.5 mm 5mm/1.5/5mm 37

13.5 mm 6mm/1.5/6 mm 39

25.5 mm 12mm/1.5/12 mm 44

*Results vary according to glass specification and framing system employed. The above figures are recofomguidedourposes only and may change without prior notice.

MANUFACTURING

The production team at SmartGlass International Ltd uses a combination of experience, technology and skill to
manufacture each SmartGlass panel to the highest levaisiality. In house proprietary manufacturing processes
using an Autoclave lamination process employ heat, vacuum and pressure to produce a multilayer glass sandwich.
Each SmartGlass panel is handmade & bespoke for the clients requirements. The prothatddead time for

each panel is-5 days depending on configuration.

All of the materials used in the production process are of world class standard and while expensive; these
materials ensure premium quality in the finished product.

Each SmartGlasspel is assembled in a climate controlled clean room environment. Production employees are
empowered to strive for World class manufacturing standards and individually sign off each bespoke made panel
after manufacturing and testing.

After manufacturinggcleaning and wiring each SmartGlass panel is tested by switching approximately 57,000 times
in rapid on/off sequence.

SmartGlass can be manufactured into various shapes including holes in the film. (Contact us for detailed
explanation) All panels are sigoke manufactured andannotbe cut after manufacture.

{ Y I NI D frdaldifafield tRsked for in excess o#lyears.
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SMARGLASS PANEL

LC & SPD Smart films are laminated betweendwmore pieces of glass.

Liquid crystalsti KS al YS (SOKy2ft238& Aa dzaSR Ay RAIAGIE g1 GOKSax
sandwiched between two layers of transparent conductive film to make LC SmartTHigfilm is then laminated

between two pieces of glass&Vhen electricity is applied to the film the liquid crystals line up and the window is

clear(slight hazg. When the power is turned off, the liquid crystals return to their normal positions and turn the

glass from clear to opaque2 wires exit the top oéach unit where they are connected to a copper bus bar.

Note: Framing needs to hide 15 mm where the bus bar is visij@eerally at the top of the SmartGlass panel

The electro activer8art
film is sandwiched
between two or more
glass layers in a similai
way to hownormal
laminated glass is
constructed. The outet
layers are made up of
glass (normally 5 mm ¢
Adhe ive 6 mm th?ck) each §ide,
~ Layers then an interlayer is
inserted on each side t
encapsulate the Smart
film and bond the
complete laninate.

LC / SPDFilm

Typical configuration of LC/SPD SmanGlass Panel Single Glazed Laminate

20



[/ 9 {t5 {°
aremanufactured using
electrically conductive
ITOcoatings, polymer
matrixQliquid crystals
suspended particles
adhesive films and bus
bars

ITCQ Conductive
coating

LC/SPD
Polymer

Typical configuration of LC/3PD Film

SPECIFICATION OF LC & SPD SMARTGLASS

SmartGlass International Specifications of LC SmartGlass

Wires to power SmartGlass Wires to power SmartGlass
(4m Long as Standard) (4m Long as Standard)
Busbar

Busbar Aﬂ Busbar ,ﬂ

] L ¥ NonActiveArea T

Busbar

13mm +/- 2mm
at Busbar edge
(At least 15mm of the
edge of the glass must be
covered by framework)

Mono LC SmartGlass ;I'rzinfga;ﬁm)mea DGU LC SmartGlass

LC 3mm +/- 2mm !—C
Film —f——> Potential Bubbles to * Film
be accepted in the
transparent area

— Bending —
upto 3mm per Metre

A
Note: :
Busbars will be applied both top & bottom if the unit has an aspect ratio of 4:1 or greater. a
Busbars will be fitted to the smaller dimensioned edge of the panel as standard. 10mm DGU Spacer +/- 3mm
Glass will have an overall length & width tolerance of +/- 3mm from edge of Glass

and a thickness tolerance of +/-0.5mm

Wire is: RS 491-829 - 2192Y 0.5mm 2 core 16/0.2mm - Black ;
(Sheath 3.0-3.6mm x 4.8-6.0mm) SmartGlass Drawing No. STD02d

21



SmartGlass International Specifications of SPD SmartGlass

Wires to power SmartGlass Wires to power SmartGlass
(4m Long as Standard) (4m Long as Standard)
Busbar .. 7”"""*-—-—.,‘:1 Bu sbar Busbar """"'-«-r.gl\ agsbar
N | 7 N 1] ,
[ ] [ ¥ NonActiveArea == ] [— ]
18mm +/-2mm
at Busbar edge
(At least 20mm of the
edge of the glass must be
covered by framework)
v
Mono SPD SmartGlass Transparent Area DGU SPD SmartGlass
(No SPD Film)
SPD 3mm +/- 2mm SPD
Film ——f——> Potential Bubbles to * Film
be accepted in the
transparent area
e
—_ i i
— Bending —
upto 3mm per Metre
o
Note: //
Busbars will be applied both top & bottom if the unit has an aspect ratio of 4:1 or greater 2
Busbars will be fitted to the smaller dimensioned edge as standard. 10mm DGU Spacer +/- 3mm
Glass will have an overall length & width tolerance of +/- 3mm from edge of Glass
and a thickness tolerance of +/-0.5mm
Wire is: RS 491-829 - 2192Y 0.5mm 2 core 16/0.2mm - Black X
(Sheath 3.0-3.6mm x 4.8-6.0mm) SmartGlass Drawing No. STD03b

SmartGlass Transmission & est Data

Energy Transmission Measurements

To provide a better understanding of what these figures are measuring, the brief explanation below discusses the
various spectrums of energy created by the sun. These are the same energy spectrums that prattlicts and
windows must endure on a daily basis. Some of the characteristics are positive and ones that we want to
maximize, while others are detrimental and must be reduced or controlled in some manner.

Electromagnetic energy from the sun is brokeroiatvariety of categories or spectrums based on the wavelength

of the energy. The three main spectrums that affect the building products industry, people and furnishings in
commercial and domestic settings are UV, Visible Light and Infrared energy ofRemsgee how SmartGlass can

not only achieve immediate privacy on demand but can control, protect and enhance building environments.

ULTRA VIOLETV

UV energy is not visible to the human eye and is typically broken into three categories: UVA, UVB, and UVC. UVC
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energy is blocked by standard float glass. Clear double pane windows will reject almost all of the UVB energy.
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Therefore the remaining UVA energy is the primary target. UVA energy passes through standard float glass, and

can only be blocked by coatings or films that are capable of reflecting or absorbing this spectrum of light such as

our SmartGlass technologiesvVA energy is the primary component responsible for fading of furnishings, art work

and overall deterioration of fabric quality.
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being protectal. All window products should strive for the lowest UV transmission value possible.

VISIBLE LIGHT
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colours of the rainbow. Visibleglit has mostly good attributes associated with it but eye strain associated with

glare can cause serious problems for building occupiers. Natural light is often desired to make a home or building

feel open or well lit. Large amounts of natural light widlcareduce the need for lighting in a given structure, thus

reducing utility costs. Windows that are tinted will have lower visible light transmission values. It should be noted

that large amounts of natural light can also increase the amount of glare ufilwanted element can be

aggravating in rooms with televisions or computer monitors and areas in office buildings where employees have to

combat uncomfortable and often dangerous glare levésmartGlass allows the user to control visible light

transmis$on and by choosing grey or blue tinted versions for specifically bright areas the user is protected and

inhabits a safer and more comfortable environment.

INFARELQ IR

Infrared energy relates to the heat energy that is emitted from the sun and is diswed to as radiant heat.

Infrared energy is light that our eyes cannot see, but which our bodies can detect asTtheatadiant heat energy

emitted by the sun in the solar spectrum is typically classified as Near Infrared (NIR) energy. This igtherener

feels as heat when standing in the sun. This is the same energy that hits a window surface and transmits through
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transmission value allows aimdow to control the amount of heat that is added to a building by the sun.

Decreasing the infrared transmission value of a window will decrease the amount of heat energy added to a

building, thus reducing ovéreating effects that occur in summer monthsdin hot climates. The use of

SmartGlass protects building occupants and significantly reduces carbon emissions and costs associated with air
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relatedtoag Ay R26 Q& {2t FNJ I S DI A the Infrar€dfiansissBryMaltes Ipwelitie) @ ¢ KS |
corresponding Solar Heat Gain Coefficient.
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Evidence of Performance
light transmittance
light reflectance

Test report 410 33071e

ROSENHEIM

Customer gmartGlass International Ltd. Basis

5 5 EN 410 : 1998-04
Unité Renmore Business Complex Glass in building — D
KllCOOle tion of luminous an

characteristics of glazing
County Wicklow

Ireland
Representation

Surface 1 2

Product Laminated glass

System ™
designation LC SmartGlass

Construction 4 float / 1 LC-foil / 6 float

external interna
111

Light transmittance T Instructions for use

: This test report may be used to
Light reflectance p,, classify the light

transmittance 7 and the light
reflectance p,

Opaque state
7. = 0,67
o= 0’1 8 Validity

T i stat The data and results given re-
ransparent state late solely to the described,

T, = 0 75 tested object
A\ )

Testing the total solar energy
o, = O’ 14 transmittance does not allow
any statement to be made on
further characteristics of the
present structure which could
define performance and quality

Notes on publication

The ift Guidline "Conditions
and Guidline on the Use of ift
Test Reports” applies

The cover sheet can be used
as an abstract

ift Rosenheim
4 July 2007
Contents

— The report contains 4 pages in
a [ total
. 1 Object

Norbert Sack, Dipl.-Phys. Florian Bock, M.Eng., Dipl.-Ing. (FH) 2 Procedure
Head of Testing Department Test Engineer 3 Detailed results
ift Centre Glass - Building Materials - ift Centre Glass - Building Materials -

Building Physics Building Physics
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Dipl.-Ing. (FH) Ulrich Sieberath Fax: +49 (0)8031/261-290 Kto. 3822 Ly

Dr Jochen Peichl wwiw.ift-rosenheim, de BLZ 711 500 00 =2
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Evidence of Performance - total solar energy transmittance, light transmittance

ROSENHEIM

Object

1.1 Description of test specimen (all dimensions in mm)

Product Laminated glass
Type LC SmartGlass™
Total thickness 11
construction 4 float / 1 LC-foil / 6 float

For the determination of the spectral data test specimen of single panes were used:
Dimensions (B x H) 80 x 300 mm, 300 x 300 mm
Glass thickness 11

The description is based on the documentation of ift. Numbers and names of material are given by
the customer. (Further data from customer are marked with *).
1.2  Representation of test specimen

The illustration was produced by the ift as a schematic representation of the cross sec-
tion.

Surface 1

external internal

14

Figure 1 Representation of the system
LC SmartGlass™
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Evidence of Performance - total solar energy transmittance, light transmittance

Page 3 of 4

Test report 410 3307 1e dated 4 July 2007
Customer SmartGlass International Ltd., IRE-County Wicklow

2 Procedure

231 Sample

ift

ROSENHEIM

The specimen were selected by the customer.

Quantity

Delivered
Registry No

2.2 Process

Technical basis
EN 410 : 1998-04

Deviations

2.3 Test equipment

IR-Spectrometer
Type

Measured range

Resolution
Climatic conditions
Reflection standard

Averaging

80 x 300 mm, 3 peaces
300 x 300 mm, 3 peaces

16 April 2007 by the customer
21783

Glass in building — Determination of luminous and solar
characteristics of glazing

There are no deviations from the test procedure or test con-
ditions

Equipment No 22133

Shimadzu UV-3102PC with LISR-3100, Integration sphere
@150 mm

190 nm to 2500 nm
variable, 2 nm was selected
approx 20 °C, 50 % RH

calibrated reflection standard, Fa. Labsphere; aluminium mir-
ror

average of three samples

2.4 Execution of the test

Date/period
Test engineer

31 May till 2 July 2007
F. Bock
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Evidence of Performance - total solar energy transmittance, light transmittance

Page 4 of 4
rt 410 33071e dated 4 July 2007

er SmartGlass International Ltd., IRE-County Wicklow

3 Detailed results

ROSENHEIM

Table1 Measured and calculated values according to EN 410 for light at normal incidence for
the laminated glass LC SmartGlass™

opaque

transparent

Ultraviolet transmittance

0.18

0.23

Light transmittance

0.67

0.75

Light reflectance

0.18

0.14

Solar direct transmittance

0.61

0.65

Solar direct reflectance

0.15

0.12

ift Rosenheim
4 July 2007
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Client

Product

Sy
designation
Construction
Gas filling
Type of coating
Coating

designation

Uncoated pane

elm

mbre 2007

Evidence of Performance
total solar energy transmittance
light transmitiance

Test report 410 330

* Translation of test report n°410 33071/2 dated 31 October 2007

SmartGlass International Ltd.
Unité Renmore Business Complex
Kilcoole, County Wicklow

Ireland

Insulating glass unit

Insulating glass unit with LC-Glass
6/12/11 mm

90 % Argon

IR-Coating on surface 2

arcon N33, arcon sunbelt platin
LC-Glass

Total solar energy transmittance g
Light transmittance 7,

g=0.39100.51*
z,= 0.54 to 0.65*

* Exact value see table detailed results

—

. O
| Rossa. Dipf-Phys
Testing Department
5. Building Malerials & Building

ift Rosenheim GmbH

Geschattstihrer
Dipl -Ing. (FH) Ulrich Siebeiath
Or. Jochen Peicht

Thecdor.Gietl.Str. 7 - 9
0-83026 Rosenheim

(&cé —+
Florian Bock, M.Eng.. Dipl-Ing. (FH)

Test engineer

ift Centre Glass, Building Materials & Building
Physics

Sitz: 83026 Rosenheim
AG Traunstein, HRB 14763
Sparkasse Rosenheim
Kio

www ift-rgsennmim de
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Hepresentation

Surtace 1 2 3 4

2 = IR-coaling

Argon

internal

|
]
extemnal L

Vaiidity

e, which could

ormance and quality
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