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Investment in a promising future

Escalating energy costs and acute environmental damage:
these are today’s challenges. Reducing the energy con-
sumption of buildings by thermal insulation becomes a vital
issue which is important for new buildings. For buildings
where it is impossible to apply external insulation on the
enclosing walls, the use of FOAMGLAS® interior insula-
tion can be the only appropriate choice. These are for
example buildings where facades have to be preserved
and cannot be retrofitted on the outside. FOAMGLAS®
cellular glass insulation is an unrivalled solution, because
its “inherent qualities” are one of the best on the market.

Saving energy costs and improving
the building performance.

Significantly reducing the energy con-
sumption of a building is, of course, the
most beneficial effect of FOAMGLAS®
interior insulation. In addition superior

Zurich-Kloten Airport, Dock E
Freitag Tower, Zurich

Widder Hotel, Zurich

Sports Hall Kreuzbleiche,

St. Gallen (Switzerland)
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performance characteristics of cellular
glass insulation systems ensure optimal
protection of the building. Due to the
cell geometry with a “build-in” vapour-
barrier, moisture cannot enter the
material. Damage caused by moisture
or mould can be excluded with profes-
sional design and workmanship. In . . _—
addition interior insulation is saving - : |
money, because expensive reface and
scaffolding works are not needed.
Another advantage: in buildings with
intermittent heating (rooms which are
not permanently used), the heating
time is significantly reduced.

1 Art Museum Liechtenstein,
Vaduz

2 Sihlcity Shopping Mall, Zurich

3 Topferpark, Mohlin,
Switzerland

Ultimate insulation — essential physical
qualities:

m Dimensionally stable, no
deformation

m Easily cut to shape

= Impermeable to moisture in
liquid and vapor forms

m fiber-free

m capillarity-free

= Non-polluting

m No solvents in adhesive systems
m Constant thermal insulation
performance

m Inorganic, rot-proof, no decay

m Ecologically sound, free from pol-
luting flame-retardants and green-
house gases, no eco-toxicological
components

m Acid resistant

m Non-combustible (Reaction to fire:
EN classification (EUROCLASS A1)

Increased standards
for human comfort

The majority of older buildings or con-
verted levels (basements or attics used
as living room) have poor insulation.
This results in excessively low tempera-
ture in winter and high temperatures
in summer. Proper interior insulation
can improve comfort and also signifi-
cantly impact energy costs for heating
and cooling.




For a healthier environment -
inside and outside.

On topic of indoor air quality interior
insulation can help to solve problems
relating to moisture and mould. Also,
FOAMGLAS® insulation is an environ-
ment friendly material and does not
emit volatile organic compounds to
the air. Cellular glass an environmen-
tally sound construction material. It is
made from natural raw materials
(including 60% recycled glass) and
contributes in many ways to a healthy
and a clean environment.

For more than 50 years architects,
engineers, contractors and owners
have chosen FOAMGLAS® interior insu-
lation systems for housing and indus-
trial construction, public buildings,
commercial and institutional buildings.
The reasons are:

m FOAMGLAS® solutions are
designed for high performance

and durability.

m Constant thermal insulation value
m Low cost due to easy installation
and ultra-long service life

m Environmental sustainability
from cradle to grave (production,
use and disposal)

FOAMGLAS® insulation: unrivalled performance

1 Waterproof FOAMGLAS® is waterproof because it consists of pure glass. Advantage: does
not absorb any moisture and does not swell.

2 Pest-proof FOAMGLAS® cannot rot and is pest-proof because it is inorganic. Advantage:
insulation without risk, especially in the base area and the soil. No basis for nesting,
breeding or seed germination.

3 Compression-proof FOAMGLAS® is extraordinarily in-compressible even with long-term
loads due to its cell geometry without deformation. Advantage: use as load-bearing
thermal insulation without risk.

4 Incombustible FOAMGLAS® cannot burn because it consists of pure glass. Fire behaviour:
Classification according to EN 13501: A1. Advantage: storage and processing not
hazardous. No propagation of flames in the event of fire (chimney effect) in ventilation
space.

5 Vapour-tight FOAMGLAS® is vapour-tightbecause it consists of hermetically sealed glass
cells. Advantage: cannot soak through and already contains the vapour barrier. Constant
thermal insulation value over decades. Prevents the penetration of radon.

6 Dimensionally stable FOAMGLAS® is dimensionally stable because glass neither shrinks
nor swells. Advantage: no dishing, contracting or creep. Low coefficient of expansion,
nearly equal to that of steel and concrete.

7 Acid-resistant FOAMGLAS® is resistant to organic solvents and acids because it consists
of pure glass. Advantage: no destruction of the insulation by aggressive mediums and
atmospheres.

8 Easy to work with FOAMGLAS® is easy to work with because it consists of thin-walled
glass cells. Advantage: with simple tools like a saw blade or hand saw, FOAMGLAS® can
be cut to any desired measurement.

9 Ecological FOAMGLAS® is free of environmentally damaging flame retardants and propel-
lants, no relevant eco-toxic components. Advantage: After generations of use as thermal
insulation, FOAMGLAS® can be used again: as filler in landscaping or thermally insulating
granulate. Ecologically sensible recycling through re-use.



Museum Tinguely, Basel

Architect Mario Botta, Lugano
Construction 1995
FOAMGLAS® applications

Floor insulation on the inside, about 1,800 m?, FLOOR BOARD T4+,

120 mm thick, butt-jointed

Floor finish Parquet flooring in European larch/oak

The Museum on the Rhine by architect
Mario Botta creates a unique atmos-
phere for Tinguely’s art objects. The
immense central exhibition hall show-
cases about 20 machinery sculptures.
Due to its cell structure FOAMGLAS®
maintains high-compressive strength
even under a heavy permanent load.
The insulation is perfect for use on
load bearing floors, and a safety load
factor admits for temporary or future
changes in workload and, respectively
conversion. Floor insulation using
FOAMGLAS® slabs or Boards is the best

solution to ensure structural stability
and functional design, which meets all
the needs for thermal and moisture
protection, even when materials are in
contact with the ground.

Interior
insulation,

floor

FOAMGLAS®
insulation is a safe
and versatile solution
www.foamglas.com

Floor construction
Concrete slab

Sand levelling course
FOAMGLAS® FLOOR BOARD
T4+, butt-jointed

Separating layer, PE foil
Sub-floor

Parquet flooring in European
larch/oak
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Linsebiihl Church, St. Gallen

Architect NUesch Architektur AG, St. Gallen

Construction 1990

FOAMGLAS® applications Interior insulation retrofits for floor, enclosure walls
and ceiling, about 2,800 m?, T4+ slabs, thickness 30/50 mm, adhesively bonded
Finishes for walls, ceiling and floor Plastering with stuccowork and mural

painting/terrazzo

When it comes to the preservation of
historical monuments a retrofit strate-
gy needs to ensure a structurally sound
building for the long-term — in particu-
lar for this project the stuccowork and
the mural painting needed to be pre-
served an protected from moisture.
Hence the material behavior of cellular
glass becomes important. As an envi-
ronmentally friendly construction mate-
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rial, the FOAMGLAS® assembly is a sus-
tainable solution that protects the
interior finishes. As the insulation slabs
provide perfect dimensional stability
under all temperature and moisture
conditions, it is suitable for stuccowork.
FOAMGLAS® slabs are easily cut to
shape and can be levelled with a grind-
ing tool to adapt to the shape of any
construction component as ceiling
vaults, transverse arches and reveals.
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Interior
insulation,
floor

Preservation of a
monument with use
of FOAMGLAS®
insulation
www.foamglas.com

Structure

Lean concrete

Floor slab, levelled
Bituminous primer coat
FOAMGLAS® T4+ slabs in hot
bitumen with mop coat
Separating layer, PE foil
Sub-floor with floor heating
system

Terrazzo flooring

Exterior render

Concrete enclosure wall
FOAMGLAS® T4+ insulation,
adhesively bonded

Base coat with reinforcement
fabric

Special interior finish coat




Logistikcenter Galliker, Freight Forwarders, Dagmersellen

Engineering office Anliker AG, Emmenbricke LU

Construction 2004

FOAMGLAS® applications Floor insulation on the inside, about 3,680 m?,
type S3, thickness 200/300 mm, adhesively bonded
Floor finish Pressure distribution concrete slab

This application for the production and
low-temperature storage of baked
goods demanded a well-conceived ener-
gy strategy, which certainly involved
the use of efficient thermal insulation.
A critical need was to account for
intertemperature differences , but also
between the inside and outside. After
detailed analysis, the decision was taken
to use cellular glass insulation for a
variety of areas (roof, facade, floor).

Due to its superior performance char-
acteristics, FOAMGLAS® insulation is
suited for the most demanding situa-
tions. Excellent load-bearing capacity,
dimensional stability, durability and con-
stant thermal performance are proper-
ties required for the insulation of low-
temperature storage and dispatching
locations of freight forwarders, in par-
ticular in the summer. Super long-term
performance and proven sustainability
of the FOAMGLAS® solution were criti-
cal factors in the decision.

A3
3
T RGO IN L D0 R DO N P a0 S e

FRIC LR P EIEI0 GO 0% R e

N =

Interior
insulation,

floor

No performance and
durability problems
occur even under
extreme conditions of
use
www.foamglas.com

Structure

Lean concrete

Concrete slab

Bituminous waterproofing,
1-layer system

FOAMGLAS® S3 slabs in hot bitu-
men, insulation laid in 2 layers,
with hot bitumen mop coat
Separating layer, PE-foil
Screed to falls load
distribution slab

Concrete wall

Raised on edge waterproofing
Metal lightweight wall

Corner angle on sealing strip
FOAMGLAS® insulation on
the periphery

Joint with strip of soft
insulation (fibre insulation)
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Kreuzbleiche Sports hall, St. Gallen

Architect Architekturblro Heinrich Graf, St. Gallen

Construction 1984

FOAMGLAS® applications Interior insulation for the floor, about 1,750 m?,
type FLOOR BOARD T4+, 60 mm thick, loose laid

Floor finish Court surface

Floor insulation using FOAMGLAS® slabs
and Boards are the optimal solution to
ensure high thermal performance in
the longterm and moisture protection
of components at ground level. Unique
physical properties make FOAMGLAS®
the perfect insulation. Cellular glass is
water- and vapor-proof and keeps out
moisture. FOAMGLAS® cell geometry
provides high compressive strength and
is resistant to point loads from gym
equipment. A floor structure including
FOAMGLAS® safety insulation has decid-
ed advantages.
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Interior
insulation,
floor

FOAMGLAS®
insulation keeps feet
firmly on the ground
www.foamglas.com

Structure

Concrete slab

Sand levelling layer
FOAMGLAS® FLOOR BOARD
insulation, laid loose
Separating layer, glass fibre
fleece

Mastic asphalt layer

Court finish




Sihlcity Shopping Mall, Zurich

Architect Theo Hotz AG, Zurich
Construction 2006

FOAMGLAS® applications Interior insulation for floor and walls,

about 14,540 m?, T4+ and S3 slabs, READY BOARD T4+, READY BOARD S3,
30-160 mm thick, laid loose and adhesively bonded

Floor and wall finishes Different materials

Sihlcity is a shopping and entertain-
ment center, the first of its kind in
Switzerland. The new development is a
visitors attraction and has unique tech-
nical and design qualities. Energy effi-
ciency was a central issue for the engi-
neering. The heating for the building
comes from gas-fired boilers for the
combined production of electricity and
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heat. Additionally a water-to-air heat
pump - groundwater-coupled - s
installed. It accounts for more than a
quarter of the heat demand. Also the
ventilation system with heat recovery
keeps the greater part of the heating
energy inside the building. Highly effi-
cient thermal insulation plays a key
part in resourceful energy manage-
ment of the building. On walls and
floors, FOAMGLAS® interior insulation
is installed, for a total surface of
15,000 m? Cellular glass is both, a
safety consideration for interior insula-
tion and an essential component in
efficient energy management.
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Interior
insulation for
floor and walls

A new dimension in
energy performance
and economy

www.foamglas.com

Structure

Lean concrete

Concrete slab, levelled

Bituminous primer coat

FOAMGLAS® T4+ slabs in hot

bitumen, insulation laid in

2 layers, with hot bitumen

mop coat

Separating layer, PE-foil

Subfloor

Floor covering

Concrete wall

FOAMGLAS® T4+ slabs,

adhesively bonded with PC 56

10 Base coat PC 164 with
reinforcement fabric PC 150

11 Finish coat
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Museum Foundation Beyeler, Riehen /Basel

Architect Renzo Piano Building Workshop, Paris and Genoa

Construction 1995

FOAMGLAS® applications Interior insulation for walls and floors,
about 2,500 m? FLOOR BOARD T4+, 60 mm thick, loose laid, and WALL BOARD,

60/100 mm thick, adhesively bonded

Floor and wall finishes Parquet flooring/plasterwork

For museum buildings, an essential
requirement is clean air. Hence, an envi-
ronmentaly friendly insulation product
that does not release dust and fibers is
important. In the exhibition space high-
er interior pressure prevents outside air

room from outdoor temperature swings.
Optimal ambient conditions can be
achieved on the inside with a mini-
mum of energy needed.

Interior
insulation,

floor

FOAMGLAS®
insulation provides
the best climate for
artwork
www.foamglas.com

with dust particles from entering the
building. After conditioning fresh air is
conducted into the rooms and finally
re-conducted to the air-conditioning
unit via ventilation ducts in the space
behind the plasterboard installation.
With the air circulation in place, it is
essential to use a dust- and fiber-free

Wall structure

Stone cladding

Concrete wall

Bituminous primer coat
FOAMGLAS® WALL BOARDs,
adhesively bonded with PC 56
MDF laminated construction

Metal rail system, sub-
construction for plasterboard
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insulation for the wall assembly. After
installation, FOAMGLAS® insulation does
not emit gases, fibers or dust and it
has been certified as a non-polluting
product. Moreover the creation of a
cellular glass buffer zone protects the

Plasterboard with plaster coat




Owner-occupied house, Untervaz

Architect Darius W. Rozumowski, dipl. Architekt ETH/SWB/FSAI
Construction 2006

FOAMGLAS® application Interior insulation for walls, about 200 m?,
T4+ slabs, 140 mm thick, adhesively bonded

Wall finish Plasterboard with surfacer and paint

Unlike mineral fiber or air-permeable nat- sesesreeorovese ¥e
ural insulation materials, FOAMGLAS® 1B0000000000000001 -3
interior insulation does not need addi- Jissess

tional vapor-barriers and bonding tape s
to become airtight. The installation of
thin polyethylene sheets used as vapor
control layers can be quite problematic,
as lapping and joining with bonding tape
and the connection to ceiling, floor,
around power points etc. is difficult to
achieve durably and thus prone to error.
Under normal conditions of use, the
vapor-barrier can become jeopardized if
fixing screws perforate them. Possible
implications include moisture damage W
from water condensation and develop- s U
ment of mould. Unlike FOAMGLAS®
insulation, which is an all-glass closed-
cell structure, that performs as a vapor
barrier. FOAMGLAS® insulation is all-
in-one solution: insulation layer, vapor
control layer and supporting structure
for direct bonding of the plaster-
boards.
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Interior
insulation,
floor

Moisture protection
and thermal
insulation, a solution
without risks
www.foamglas.com

Wall structure

Exposed concrete, surface
brushed when green
Bituminous concrete primer
FOAMGLAS® T4+ slabs,
adhesively bonded with PC 56
Plasterboard, adhesively
bonded with PC 56

Surfacer

Paintwork




Freitag-Tower, Zurich

Architect Spillmann Echsle Architekten, Zurich

Construction 2006

FOAMGLAS® application Interior insulation for walls, about 530 m?, T4+ slabs,

100 mm thick, adhesively bonded
Wall finish Paintwork

The «lowest skyscraper of Zurich City»
was raised using recycled rust-covered
cargo containers and connecting devices
from the shipping industry keep the

piled up containers in place. For interi-
or insulation, FOAMGLAS® is used. The
solution offers clear advantages. To
achieve airtightness and vapor control,
no additional protection sheet is need-
ed, as would be the case with fibrous
insulation or air-permeable natural insu-
lation materials. Damage caused by
condensation, water or mould is not
likely to occur because FOAMGLAS®
insulation is all-glass closed cells — a
structure that acts as a vapor barrier.
FOAMGLAS® insulation is an all-in-one
solution: insulation layer, vapor control
layer and substrate for paintwork.
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Interior
insulation,
floor

FOAMGLAS®
insulation - all in one
thermal insulation and
vapor control layer
www.foamglas.com

Wall structure

Wall of cargo container
(trapezoidal sheet metal)
H-profile for reinforcement
FOAMGLAS® T4+ slabs, two
layers, adhesively bonded
with PC 56/88

Paintwork




Ziirich-Altstetten indoor Swimming Pool, Ziirich-Altstetten

Architect Oetiker Partner Architekten, Adliswil

Construction 2007

FOAMGLAS® application Interior wall insulation, about 250 m?, T4+ slabs,

160 mm thick, adhesively bonded
Wall finish Plasterwork and paintwork

For the architect, only a water- and
vapor-proof insulation material would
achieve the requirements for swim-
ming pools and the material needed to
be fully resistant to chlorinated vapors.
Another issue was the curved walls; so
the insulation should be able to follow
any shape and curve of the walls. So,
the chosen material was FOAMGLAS®
insulation as it can fulfil all physical
demands of the building and can easily
be adapted and cut to shape. Regardless

of whether the sub-construction mate-
rial is flat, curved or arched, the
FOAMGLAS® slabs can fully be bonded
to the structural wall with optimal
adhesion. Using a grinding tool, cellu-
lar glass can be levelled out to follow
any shape.

15

Interior
insulation,
floor

To make big ideas
come true
www.foamglas.com

Wall structure

Exposed concrete
Bituminous primer coat
FOAMGLAS® T4+ slabs,
adhesively bonded with PC 56
and mechanically fixed

Base coat PC 164 with
reinforcement fabric PC 150
Primer-sealer

Plasterwork and two-compo-
nent paint




Interior
insulation,
floor

Art Museum Liechtenstein, Vaduz FL (Principality of Liechtenstein)

Architect ARGE Morger, Degelo, Kerez, Basel/Zurich, Switzerland

Construction 2000

FOAMGLAS® applications Interior insulation for walls, about 1,900 m?,
T4+ slabs, 140 mm thick, adhesively bonded

Wall finish Plasterboards and lime plaster

Museums are public buildings with a
variety of visitors ranging from school
classes and tourists to retirees. “Worst
case” safety measures have to be
planned, and the requirements regard-
ing fire prevention are very demand-
ing. Fire prevention in museums is
essential because art objects can be
destroyed by fire, soot and extin-
guishing water. FOAMGLAS® insula-
tion meets stringent fire-prevention
requirements. FOAMGLAS® insulation
is non-combustible and it does not
burn or contribute to spread of fire or
smoke. When FOAMGLAS® insulation
is used, the rapid development of the
fire is prevented allowing for precious
time for the fire fighters to rescue
people and cultural assets.
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Glass roof structure with
sun protection lamellas

Glass accessibly
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dust ceiling
(perforated foil)
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Protection for the
building’s structure
and art objects

www.foamglas.com

Wall structure
Exposed concrete
Bituminous primer coat
FOAMGLAS® T4+ slabs,

adhesively bonded with PC 56

Ventilation space
Full plasterboard
Lime plaster




Hotel Widder, Zurich

Architect Tilla Theus + Partner, Zurich

Construction 1995

FOAMGLAS® applications Interior insulation for floor and walls,
about 2,400 m? T4+ slabs, 60/100mm thick, adhesively bonded
Wall and floor finishes Plaster/natural stone/parquet

Physical demands are high when thermal
insulation is applied to the inner surface
of thick stonework. FOAMGLAS® insu-
lation is the ideal insulation material to
meet these demands, as it is made of
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closed glass cells. Cellular glass acts as
a vapour barrier and keeps moisture
(condensation) out of the wall section.
It provides efficient protection against
moisture damage and mould. Cellular
glass is also a perfect insulation for
ground floors. FOAMGLAS® cell geom-
etry ensures that the insulation is
water- and vapor-proof and keeps
moisture out, so additional protective
layer against rising damp and moisture
uptake by capillary attraction is not
required. Additionaly FOAMGLAS® insu-
lation has high compressive strength
which allows for the use of rather thin
sub-floors, allowing minimal losses on
the total headroom.
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Interior
insulation,

floor

FOAMGLAS®
insulation — when
"inherent qualities”
are the guiding
principle
www.foamglas.com

Wall structure

Exterior render

Quarry stone work

Levelling layer

Bituminous primer coat
FOAMGLAS® T4+, adhesively
bonded with PC 56

Surface coating PC 56
Ashlar masonry




Interior
insulation,
floor

Housing estate “Schlosspark”, in Boll-Sinneringen, Switzerland

Architect Atelier 5, Architekten und Planer AG, Bern
Construction 1996

FOAMGLAS® applications Interior wall insulation, about 7,800 m?
WALL BOARD, 60/80 mm thick, spot bonded

Wall finish Plasterboard and plaster coat

U
10660066

The exposed concrete facades of the
“Schlosspark” Estate are a landmark
feature. The building design required
thermal insulation to be installed

inside on the enclosure walls, and
FOAMGLAS® WALL BOARD is the ideal
material. With optimal insulation per-
formance, cellular glass provides a safe
solution and a comfortable indoor cli- PR
mate. The product is totally harmless for
health and the environment, because it
is free from fibers, binders and CFC/
HCFC/HFA. Furthermore, FOAMGLAS®
insulation provides fire protection
because it is non-combustible and

does not contribute to the spread of S
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fire or toxic smoke. Energy-efficiency
and unique physical properties ensure
the highest performance and ecologi-
cally sound construction.
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Home comforts,
energy-efficiency
and a benefit for the
environment
www.foamglas.com

Wall structure

Exposed concrete
Bituminous primer coat
FOAMGLAS® WALL BOARD
insulation, bonded with PC
56 adhesive

Studs, sub-construction
Plasterboard

Plaster finish




‘Iramali’ Kindergarten, Balzers FL

Architect Bischof Hubert, Architekt BSA, Zelg-Wolfhalden

Construction 2006

FOAMGLAS® applications Interior wall insulation, about 700 m?, T4+ slabs,

120-200 mm thick, adhesively bonded

Wall finish Panelling, steamed beech

High demands have to be met for pub-
lic buildings like schools and universi-
ties. These buildings have to accom-
modate a great number of users and
require high safety standards. Therefore
efficient and reduced maintenance solu-
tions are much in demand. FOAMGLAS®
interior insulation systems can fulfil
these requirements and allow for con-
structions where safety and cost-effi-
ciency are desired. FOAMGLAS® insula-
tion provides optimal protection for
the building’s structure; it is non-
combustible and does not contribute
to the spread of fire or smoke. The
insulation performance remains effec-
tive and stands the test of time over
many decades.
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Interior
insulation,
floor

Cost-efficiency and
long-term effective
construction: the
FOAMGLAS® formula
for success
www.foamglas.com

Wall structure

Exposed concrete
Bituminous primer coat
FOAMGLAS® T4+ slabs,
bonded with PC 56 adhesive
Timber studs, in vertical
direction

Panelling, steamed beech
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Interior

insulation,
floor
Hotel Krone, Sarnen
Architect Planergemeinschaft, Krucker u. Partner AG, Schotz, Barmade AG,
Schotz, Herbert Felber, Lucerne
Repair works 2005
FOAMGLAS® applications Interior wall insulation, about 270 m?, T4+ slabs,
130 mm thick, adhesively bonded
Wall finish Clinker facework
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Avry-Centre, Avry-sur-Matran

Architect Bureau d'architecture BBA Raphaél Bruegger, Fribourg

Rebuilding 2000

FOAMGLAS® applications Soffit insulation, about 18,750 m?, T4+ slabs,

40/80 mm thick, adhesively bonded
Ceiling finish Dispersion paint

Customers are very demanding today
and search for the Best shopping expe-
rience. To meet these expectations,
entire rebuilding and extension was
done on the Migros Shopping Centre,
which had been constructed 30 years
prior in the Avry-sur-Matran suburb of
Fribourg town. About 4 million clients
per year have visited the shopping mall,
even during reconstruction. It should be
noted that 18,750 m? of FOAMGLAS®
cellular glass insulation was used to
insulate the soffit of the old parking
level transformed into an attractive

shopping area. To avoid important
losses on the headroom, the space
between the binding beams had to be
used for lighting a sprinkler system
and glass reflectors for the ceiling. The
insulation slabs were fitted on the
underside of the ribbed slab and
directly installed to the concrete units,
with a color coating applied as a finish.
The high demands on the insulation
material regarding fire safety, water-
and vapor-resistance as well as dimen-
sional stability, were criteria in choos-
ing FOAMGLAS® insulation.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Interior
insulation,
soffit

Efficient thermal
insulation allows for
conversion to new use
www.foamglas.com

Ceiling structure

Mastic asphalt

Separating layer, glass fibre
quilt

Bituminous waterproofing,
two layers

Concrete protection layer
Prefabricated ribbed concrete
floor

Bituminous primer coat
Foamglas® T4+ slabs, bonded
with PC 56 adhesive and
mechanically fixed

Dispersion paint




AlpTransit Visitor's Centre, Pollegio

Architect Bauzeit Architekten GmbH, Biel

Construction 2003

FOAMGLAS® applications Soffit and interior wall insulation, about 1,000 m?,
T4+ slabs, 100 mm thick, adhesively bonded
Soffit and wall finishes Pit lime finish coat/ceramic tiles/expanded mesh for

the counter ceiling

The new Gotthard base tunnel, 57 km
long, was a challenge for civil engineer-
ing. In order to “visualise the invisible”
on both tunnel portals, information
centers were build. They are landmark
buildings that bear witness to the
importance and complexity of the cen-
tury old tunnel. The envelope of the
information center consists of tunnel
excavation material, and recyclability of
the insulation material was an impor-
tant factor. FOAMGLAS® insulation is
made from pure glass, mixed with
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recycled glass from auto windshields
glass and window glass as the main raw
material. Plus, cellular glass products,
ensure the most stringent demands on
insulation material — regarding thermal
performance. The material’s glass struc-
ture protects against moisture and vapor
in the long-term. And, for fire safety
FOAMGLAS® insulation sets the bench-
mark.
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Interior
insulation,
soffit

Invisible, nevertheless
efficient: FOAMGLAS®
insulation
www.foamglas.com

Structure

Cages filled with stones
Protection sheet, synthetic
material

Bituminous weatherproofing
membrane, 2 layers

4 Bituminous primer coat

5 Concrete slab
6
7

N =

w

Bituminous primer coat
FOAMGLAS® T4+ insulation,
bonded with PC 56 adhesive,
mechanically fixed

8 PC 164 base coat with PC
150 reinforcement fabric

9 Bonding course

Pit lime finish coat
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Bellevue Restaurant, conversion and extension, Ittigen/Bern

Architect Architektur- und Designbiro Pia Maria Schmid, Zurich
Friedli & Genoux Architekten GmbH, Berne

Rebuilding 2007

FOAMGLAS® applications Interior insulation for floors, soffits and walls, about
270 m?, T4+ slabs, 140/180/300 mm thick, adhesively bonded
Soffit, wall and floor finishes Acoustic ceiling, parquet flooring

FOAMGLAS® insulation does not contain
or emit formaldehyde, styrene, flame
retardants, fibers etc. As an environ-
mentally friendly material, FOAMGLAS®
insulation is ideal for all indoor situa-
tions, where pure air is required and
has inherent qualities when hygienic
and aseptic conditions are needed.
This is true for the catering and hotel
industry. As FOAMGLAS® interior insu-
lation systems do not need additional
protective layers as vapor control lay-

ers. All glass FOAMGLAS® geometry of
FOAMGLAS® keeps moisture in liquid
and vapour forms out. The wall assem-
bly remains condensation water and
ensures that thermal performance
keep high over the long-term.
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Interior
insulation,
soffit

Solidly built — healthy
living conditions
www.foamglas.com

Structure

Liquid plastics waterproofing
Concrete decking
Bituminous primer coat
FOAMGLAS® T4+ slabs,
adhesively bonded with PC 56
and fixed mechanically
Double cross iron for
suspended ceiling
Plasterboard

Acoustic ceiling, jointless

TR




Valuable total protection

The study of building physics has gained in importance
over the years and decades due to cost-efficiency and
environmental considerations. On the one hand, the deple-
tion of non-renewable resources leads to an increase in
energy prices. On the other hand, climate-protection
goals are the newest challenge. This explains the grow-
ing interest for FOAMGLAS® cellular glass insulation which
maintains long-term effectiveness, even in the most
demanding situations.

From storage room to classroom
or living space

The conversion of basements or attics
into living spaces has become incredi-
bly popular. Insulation is necessary but
cannot always be installed to the rooms
exterior due to construction issues or
high costs. However today insulation
technology, allows for effect retrofit
insulation of living spaces in basements
with the insulation layer being laid at
the inside to enclosure walls. Specific
requirements need to be met to ensure
full moisture protection and best ther-
mal performance.

1 Interior insulation, country
residence in Binningen (CH)
2 Krone Hotel, Sarnen (CH)

Thermal insulation up to standard

Insulation of walls is essential for eco-
nomical heating of rooms in the base-
ment or on ground floors. A perfect
solution is FOAMGLAS® insulation, cellu-
lar glas insulation — which is composed
of millions of all glass closed cells,
keeps the wall assembly free from con-
densation and ensures high thermal
performance.
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Air tightness guaranteed.

Architects and home-builders have cho-
sen FOAMGLAS® insulation for protec-
tion against heat losses by transmis-
sion (thermal conductivity) and from
air leaks which carry a two-fold risk:
heat loss and formation of condensa-
tion and mould. The risks of air leaks
and, in consequence, thermal bridg-
ing, persist mainly in the area of build-
ing services, at recesses and pipe pene-
trations. Energy efficient houses require
a perfectly sealed building envelope.
The theory of "breathing walls” is to
be abandoned and belongs in the
past. FOAMGLAS® insulation provides
an effective barrier, and no additional
vapor control layer is required.

The ultimate moisture protection

For remodelling of basement units mois-
ture protection is of highest priority for
two reasons. The building must not
only be protected from groundwater
but also water-vapour transport. Build-
up of condensation in the wall section
must be eliminated.

Outside moisture protection

A frequent cause of damage is from
seepage due to insufficiently drainage
on the underground walls. An efficient
drainage system allows to eliminate
most of the moisture in the ground but
this alone is not enough to dehumidify
the building.

Also action needs to be taken if the
presence of moisture is related to cap-
illary action due to the absorbency of
construction materials, or caused by
shrinkage cracks, joints, or wall open-
ings.

In the case of absorbing water the
interruption of the wall capillarity is
the solution, i.e. a non-absorbent layer
has to be added. In the case of the
latter causes the method of water-
proofing chosen should provide suffi-
cient resistance to water pressure.

In general vertical dampproofing mem-
branes can be applied to the exterior

or interior side of a structural wall.
Exterior dampproofing is the standard
practice, in particular for new con-
struction, with accessible underground
walls. Interior dampproofing is, techni-
cally speaking, a less-than-ideal solu-
tion and used as a second option. As
an analogy, it would be as if someone
wears his raincoat under his jacket. Of
course he protects himself against
moisture, but the clothes covering the
raincoat will still get wet.

Dampproofing on the interior should
only be used if the outside wall is not
at risk of damage from wet soil and
harmful substances, such as salts.

In some cases with old buildings damp-
proofing membranes can only be
applied at the inside of the building,
either because the building cannot be
accessed externally or because excava-
tion is too expensive. With vertical inte-
rior dampproofing a barrier against
humidification is achieved, however cer-
tain conditions require additional pro-
tection against dampness in the wall:
this means horizontal dampproofing
by means of mechanical procedures or
pressure grouting.

Dampproofing methods

Exterior dampproofing systems on
underground walls provide protection
against:

®m moisture ingress

m rising dampness

m water ingress and protection of
the construction against humic acids

Vertical dampproofing: The transfor-
mation of basements to living spaces
needs thorough preliminary examina-
tion of the moisture situation. For inte-
rior vertical dampproofing the follow-
ing proven systems are used:

m Water-repellent finishes

m Cementitious grouting compounds
m Shotcrete

Horizontal dampproofing: Mechanical
procedures, as for instance the wall saw-
ing method or the chrome steel sheet
method have the disadvantage to be
expensive and to expose the building
to considerable stresses. Therefore one
of the following grouting methods are
generally preferred (injection of liquid
dampproofing with or without pres-
sure):

m Solidification of porous wall
areas with filling compound

m Fill in (obstructing injection)

m Hydrophobing injection

= A combination method

1 Conditions for air leaks
2 Moisture protection neglected
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Moisture protection from
the inside

Moisture damage can be caused by
condensation due to water-vapor trans-
port and/or air leaks in the wall assem-
bly. Preliminary conditions for construc-
tion to be condensation free:

m The insulation value of the
construction components increase
from inside to outside, i.e. the
lambda-value becomes smaller,

m The resistance to water-vapor
diffusion of the construction
components decreases from

inside to outside, i.e. the

SD-value becomes smaller

Wall construction with conventional
interior insulation shows at first sight,
that none of these principles is
observed. The structural layer (concrete/
masonry) with a bad insulation value
and high water-vapour resistance is
situated on the outside.

This is why, for conventional construc-
tions, a so-called vapor control layer/
vapour-barrier is placed in front of the
insulation, in general a film layer. For
the surface, this is generally problem-
free. However, at the overlaps of the
film and at connections to walls, open-
ings etc. opportunities for moisture and
damage are predigtable. Where joints
are not perfectly sealed, air flows from
room into the construction due to
vapour pressure differences. The effects
of air flow can transport much higher
quantities of water vapor than pro-
duced by diffusion processes; there is
saturation in the circulating air which
introduces condensation moisture into
the insulation. The negative effects are
heat losses due to air permeability and
loss of insulation performance due to
condensation - aside from probably
more extensive damage on the con-
struction.

FOAMGLAS® insulation - all in one
moisture and thermal protection

For indoor air quality and energy effi-
cient underground walls and basement
slabs should be protected against rising
dampness. Exterior walls enclosing heat-
ed rooms should as well be protected,

i.e. insulated, against heat losses. By
using FOAMGLAS® insulation on floors,
walls and ceilings, both requirements
can be met. Cellular glass insulation acts
as a protective barrier against moisture
by capillary action and also water-
vapor diffusion directed from inside to
the outside of the wall. This makes
FOAMGLAS® insulation the perfect
solution. The material structure with
millions of closed glass cells forms a
natural, integral vapor control layer
which keeps the wall assembly free
from condensation and hence ensures
high thermal performance.

Thermal insulation and vapor
control layer

Due to its close- cell geometry,
FOAMGLAS® insulation will not absorb
water. FOAMGLAS® insulation serves
various functions including thermal
insulation, vapor control layer and sup-
port for the finish layer. When installed
according to the compact installation
method, the insulation acts in three
directions as a solid protection screen
against diffusion processes and air-
flow, which performes much better
than a thin vapor control film.

5 Insufficient dampproofing
in the floor area and at the
base of the wall

6 Insufficient dampproofing
in the floor area and at the
base of the wall

7-9 On vapor control layers,
problems arise at perforations
and connections because the
system is not sealed air tight
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By sealing the joints of the FOAMGLAS®
slabs, the system achieves full vapor-
and air-tightness.

With FOAMGLAS® interior insulation,
there are no doubts about effective
moisture protection and the essential
condition of a totally air tight and
vapor-proof system — quite a contrast
to thin conventional vapour control
layers, installed with great efforts and
time. FOAMGLAS® insulation blocks
moisture transport of any kind, be it
water or water vapor. The dewpoint
temperature is kept inside the closed-
cell insulation layer. This is why, in terms
of building physics, FOAMGLAS® insu-
lation is indestructible when it comes
to moisture impact.
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Interior insulation,
Hubschmied building in
Nesselnbach, Switzerland
Air- and vapor-proof sealing
of FOAMGLAS® slabs

Floor insulation on concrete
floor slab, Hofwies School in
Appenzell, Switzerland



Urban development measures on “reserve assets”

The principle of urban development requires the eco-
nomical and considerate use of land. In general a num-
ber of “reserve assets” can be found and are appropriate
for conversion and expansion projects. With minimal
expenditure on local public infrastructure, additional res-
idential, commercial and workspace can be developed. It
is essential that: transformation and expansion project be
planned with care. This also applies to thermal insulation
and, for the majority of cases, the use of FOAMGLAS®
insulation is the best choise .

Safe and leak-proof in the
long term

Expansion possibilities and enlarge-
ment of floor spaces may come from
annexes, storage space under pitched
roofs and basement rooms. Modern
waterproofing and insulation tech-
nologies allow for the conversion of
basements into living spaces. The use
of FOAMGLAS® insulation systems, for
the interior allows owners and archi-
tects to achieve design and perform-
ance objectives.

1 Sihlcity Shopping Mall, Zurich
2 Hotel Widder, Zurich

Interior insulation with just minor
decrease in useable space

FOAMGLAS® insulation is the ideal
solution for floor slabs contacting the
ground. Additional protective layers for
dampproofing against rising moisture
is not needed, because cellular glass
will not absorb water and is imperme-
able to water-vapor. Another advan-
tage is the high compressive strength
of FOAMGLAS® insulation, which allows
the use of rather thin subfloors on top
of the insulation. This means that the
losses of useable headroom can be
kept to a minimum.The system is also
cost effective due to fast installation
and energy cost savings.
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FOAMGLAS® insulation brings
home the bacon (or: turns to
account)

Regerdless of the  application,
FOAMGLAS® cellular glass insulation
ensures a durable solution. Ceilings,
walls and floors furnished with the
correctly applied insulation are imper-
meable to moisture: from both the
outside, and inside. Even under extreme
conditions, as wet rooms, the system
is extremly reliable. Shower rooms in
schools and gyms for example, can
perform after 20 years and more with-
out any deterioration and needs for
repair. Which other insulation product
can claim this?

Protection of building structure
The best building investment is to use

construction materials and systems
providing a long service life. To achieve

the highest efficiency, the following
criteria should be considered for a
building project:

m Operating costs (especially
energy)

m Costs for maintenance-/and
long-term maintenance of value

m Amortization/renewal cycles

m Assessment of damage risks.

It cannot be overstated: Due to its
outstanding product characteristics,
FOAMGLAS® insulation provides the
optimal insulation solution for the
longevity and protection of the build-
ing investment.

Showers — FOAMGLAS®
insulation protects
against leaks

Training room in the
basement

Trois Couronnes Hotel
in Vevey, Switzerland
Beyeler Museum, Riehen




Well-designed - healthy living environment

Today, people spend much more time indoors in their
house than outdoors. This is why the issues of wellbeing
have become a question of vital importance. There is a
great demand for information on residential biology or
residential hygiene. To contribute to good residential
hygiene, proper heating, cooling and ventilation, free
from dust and radiation, is the key. FOAMGLAS® insula-
tion — a product without adverse impact on health and
the environment reduces the risks of potential household
hazards such as moulds and radon radiation.

Pull the plug on moulds.

Mould infestation can become a seri-
ous problem in occupied buildings. It
does not only infringe on the appear-
ance of the rooms, but also on the
health of the occupier. In general, old
and renovated buildings can be affect-
ed by mould. The prime cause is too
high of a moisture level coupled with
too low surface temperatures at the
inside of external walls. In this case,
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1 Iramali Kindergarten,
in Balzers, Switzerland

2-4 Mould infestation in living

rooms and wet rooms
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FOAMGLAS® interior insulation is a cor-
rective solution. The insulation con-
tributes to a rise in temperature on the
interior face of the enclosure wall.
Condensate does not form, and the
development potential for moulds is
eliminated. This means healthier home
living, better hygiene conditions for
the building itself and a better quality
of life. With comparably low efforts, a
great beneficial effect is achieved.

What is radon?

Radon is a radioactive gas formed in the
ground by decay of naturally occurring
uranium. It is dangerous for people
because of its disintegration products
which, by breathing, accumulate in the
lungs. As uranium can be found in
many parts of the Earth’s crust, radon
is also released from the soil.

Which effect does radon have?

By breathing radon enters the lungs
and exposes them to radiation, which
means that the risks for pulmonary
cancer are increased.

Which radon levels are tolerated?

For new construction and refurbish-
ment, a radon concentration level of
400 becquerel/m? (Bg/m?3) is stipulated.
For higher concentrations, the Federal
Office for Health (Switzerland) recom-
mends measures to reduce the radon
levels in homes. Nobody should be
exposed in the long term to radon con-
centration levels above 1000 Bg/m?®.
Retrofit measures are compulsory for
the following limit values:

m Living spaces 1000 Bq/m?

m Workspaces 3000 Bq/m?

Radon may enter buildings through
leaks and cracks in the foundation
or the brickwork. What many people
do not know: it is the second most
common cause for lung cancer. With
FOAMGLAS® insulation placed without
interruptions and joints sealed on walls
and floors of the basement level, the
radon problem can be solved. This con-
structive measure allows the reduction

of more than 95 % of the radon expo-
sure. No other solution provides the
twin effect of optimum protection
against radioactive radon and heat loss
at the same time.

N

A way to healthier living and
indoor area hygiene.

For the preservation of health, a con-
scientious selection of materials, which
are ecologically safe, is most impor-
tant. FOAMGLAS® insulation is such a
product. Cellular glass insulation meets
the requirements and contributes to
good residential hygiene, comfortable
temperatures, wellbeing and healthy

5 Radon, a radioactive gas,
is considered to be a health
hazard
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living. The product does not release
toxic or harmful pollutants into the
environment.

Recommended for indoor
area hygiene

FOAMGLAS® insulation does not emit
harmful substances like formaldehyde,
styrene, fire or flame retardants, fibers
and so on. Cellular glass meets high
safety and environmental standards
and does not contain any alkyl halides
(CFCs/HCFCs/HFCs).

As FOAMGLAS® insulation is consid-
ered to exert no adverse impacts on
health and the environment, the insu-
lation offers the perfect solution for
rooms which are subject to the most
demanding clean air requirements
(museums, hospitals, schools, offices,
waiting rooms, high-tech production
sites etc.). It is ideal for all living and
workspaces, because a healthy living
environment is vital.

After field research by the World Health Organisation, more than 30 % of
employees working in air-conditioned offices suffer from the so-called “sick-
building-syndrome” with accompanying symptoms including: headache, mucosal
irritation, fatigue or feeling of discomfort with dry air.

The following pollutants
may be the cause:

Emission sources (among others):

Formaldehyde

chipboards, plastic foams

Solvents

paints, varnishes, coatings

Benzo4 Toluol, Xylole

paints, varnishes, adhesives

Pesticides, biocides

wood preservatives, chipboards

Polychlorinated biphenyls (PCBs)

fire retardant impregnations

Isocyanates spray in place soft foam insulation,
insulation boards
Asbestos insulation and protection boards, foams

Proliferation of microorganisms

air conditioning systems, wet walls and

surfaces

7= CARDEN M|

6  Avry-Shopping Centre,
Avry-sur-Matran (CH)

7  Zurich-Kloten Airport,
Terminal E
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Fire prevention

Heated discussions have arisen about the responsibilities
regarding fire prevention. One of the key issues is the
role of thermal insulation. Field research makes this clear:
FOAMGLAS® insulation can make a significant contribu-
tion to fire safety and control. It is not only non-com-
bustible, but it does not contribute to fumes or toxic
smoke.

Prevention starts with the right
choice of materials.

Fire disaster, Indication that fire safety
prescriptions were grossly violated,
Rapid spread of the fire was facilitated,
A sea of flames: Headlines of this type
bring home the message: Despite fire
safety planing, in many buildings it is
very difficult to conduct fire-fighting
operations.

Because of this it is essential to be
attentive to fire prevention. By choosing
adequate construction materials and sys-
tems, the risks of fire propagation and
the spread of fire via voids and flam-
mable materials can be significantly

reduced. FOAMGLAS® insulation, the
safe cellular glass insulation solution,
has achieved this in many cases.

A fire hazard - smouldering fires.

Fires of this nature generally develop
inside a construction unit and may go
undetected for a long time. Sometimes
hours can pass between covert ignition
and blazing of the fire. The specific
structural and chemical characteristics

1  Fire and toxic gases:
The fire disaster at Dusseldorf
Airport caused 17 casualties
2 Extra hazardous: Fumes and
toxic effluents

i
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of many insulants increase the risk of
smouldering fires. With FOAMGLAS®
insulation the closed-cell geometry
of the all glass insulation creates an
efficient barrier to the effects of air
flow.

Plastic foam insulation, polystyrene or
polyurethane for instance, has consid-
erable ignition potential. This leads to
burning, dripping and dropping mate-
rial. In public buildings and meeting
places such as office buildings, hotels
and restaurants, the use of inflamma-
ble material should be prohibited.

FOAMGLAS® insulation:
No fumes, no fire, no smoke.

It must not always be a “sea of flames”
when there is talk about fire disasters.
Have a flashback to the events on
Disseldorf Airport (1995) with 17 casu-
alties and the fire in the Montblanc
Highway Tunnel (1999), which caused
the death of 39 people. In both cases
toxic effluents from insulation materi-
als, that were not fire safe, were con-
sidered responsible for the fatality
(polystyrene in Dsseldorf, polyurethane
at the Montblanc rock).

By contrast FOAMGLAS® insulation,
does not give off fumes or toxic gases.
Regarding fire safety FOAMGLAS®
insulation performs unlike other insu-
lation materials which are classified as
non-flammable. One of the issues is
that FOAMGLAS® insulation does not
glow or smoulder, and accordingly,
reduces the risks of fire spread.

FOAMGLAS®

FOAMGLAS®
melting point > 1000 °C

According to german DIN 4102-17 the
melting point of FOAMGLAS® was test-
ed at MPA Braunschweig Institute (D).
More than 50 % of the insulation
thickness lasted the 90 minute fire
period without significant damage. As
an official result the melting point is
>1000°C.

General protection with
FOAMGLAS® in case of fire:
Melt Shield-Effect

Comparable as a thermal protection
shield the melted glas surface of the
flame treated area is protecting the
lower cell structure. The temperature
on bearing structure is remaining low.
FOAMGLAS® is defending the building
structure in case of fire.

insulation offers superior fire-safety performance

m FOAMGLAS?® insulation is a safer insulation product as it is made of
totaly non-combustible cellular glass. Reaction to fire classification: Non-
combustible, EN standard, Euro Class A1.

m Closed cell FOAMGLAS® insulation prevents oxygen from passing
through the material to tease the ignition source.

m FOAMGLAS? insulation is gas-tight. The passage of hot gases through
the insulation and their development inside the insulation is nonexistent.
FOAMGLAS® insulation is a safety insulation that forms a barrier against

the spread of fire.
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Excellent Ecological profile

FOAMGLAS® insulation systems are stable under all con-
ditions of use and protects the owner from unexpected
expenditures for heating or expensive replacement of the
insulation or repair. FOAMGLAS® systems safeguard the
environment one way or another. They allow for energy
saving and, from the cradle to the grave, they do not
contribute to environmental pollution, a safe product
consistent with the principles of building physics. Cellular
glass is certified to standards of health and indoor air
quality. Ecologically viable product recycling is possible in
the case of building demolition.

Production and composition

FOAMGLAS® manufacturing is two
sub-processes. In the first part of the
process the recycled glass is melted
and subsequently batched with the
remaining raw materials and crushed
in a mill. In the second sub-process the
powder mix passes in the cellulating
furnace at high temperature where
FOAMGLAS® cellular glass is foamed —
comparable to the process of fermen-
tation in bread baking.

Typically 60 %+ of the raw material is
recycled glass. A very low percentage
of carbon is added during manufactur-
ing which makes the charcoal grey
color of the insulation. In the cellulat-
ing furnace the soft, viscous glass is
foamed through release of carbon
dioxide (CO2) and forms millions of air-
tight glass cells enclosing the gas. This
closed cell glass structure ensures full
resistance to the transmission of vapor
(resistance to water vapor transmission

U= ).

-

Renewable energy sources
are increasingly used in
FOAMGLAS® production.
2 FOAMGLAS®: millions of
airtight glass cells
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Environmentally friendly
production

The raw materials used in the
FOAMGLAS® production are inherently
mineral and thus environmentally
friendly. Principal raw material is recy-
cled glass. Further raw materials are
feldspar, sodium carbonate, iron oxide,
manganese oxide, carbon, sodium sul-
fate and sodium nitrate. By the intro-
duction of recycled glass into the pro-
duction FOAMGLAS® makes a relevant
contribution to the protection of the
environment.

Minimal environmental pollution

Due to improvements in process engi-
neering and in the energy supply (com-
ing from hydro electric energy and wind
turbines) significant progresses has been
achieved in recent years regarding air
pollution, greenhouse gas emissions,
consumption of energy and resources:
m The demand for non-renewable
energy was reduced 4.24 kWh/kg.
m Greenhouse gas emissions have
been halved.

m The percentage of recycled glass
was progressively increased from

0 % to 30 and to 60 %.

m The environmental pollution
score (UBP97) was reduced from
1619 to 743 points.

m The eco-indicator (EI99 H, A)
dropped from 0.13 to 0.09 points.

Reduction of the production energy
means that the time period for energy
amortization of the investment in ther-
mal insulation — as an important evalu-
ation unit — is considerably reduced.

FOAMGLAS® manufacturing
(Tessenderlo Plant, Belgium)

b §
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1 Mixing and batching of the raw materials: Recycled glass, feldspar, sodium carbonate,
iron oxide, manganese oxide, sodium sulphate, sodium nitrate.

2 The melting furnace has a constant temperature of 1250°C.
3 Molten glass is drawn out of the furnace.
4 Control room for monitoring the production.

5 The glass is drawn off and falls onto the conveyor band where it cools down before entering
into the ball mill.

6 Addition of “carbon black”.
7 Ball mill grounds all ingredients into a fine powder before putting into stainless steel moulds.

8 The filled moulds pass through a cellulating oven (Foaming furnace) with a temperature of 850°C.
This is where the material gains its unique cell structure.

9 Energy recovery of heat.

10 The FOAMGLAS® blocks pass through an annealing oven to allow carefully controlled cooling
of them without thermal stress.

11 The blocks are cut to size and sorted by batch. Production waste is recycled.
12 FOAMGLAS® slabs are then packaged, labelled and palletized.
13 Finished FOAMGLAS® products are stored and prepared for transport.
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FOAMGLAS® stands comparison

The environemental pollution score (UBP 2006**) for the production and waste disposal of FOAMGLAS® is 903 points/kg
(insulation). This puts FOAMGLAS® into the pole position in eco-balance. Other insulation products show points between
2020 (stone wool) and 8490 (Extruded polystyrene).

Cellular glass 14.9
888
003
[

Stone wool 26.9

1990
2020

Expanded
polystyrene (EPS)

|

Polyisocyanurate (PUR)

4300
6100
|
Extruded 2000
polystyrene (XPS) o
UBP/kg 0 2000 4000 6000 8000
Waste disponal I Production Il total

Compared to surfaces, with a specified insulation value of 0,20 W/m?K, FOAMGLAS® performs very well. The environ-
mental pollution score (UBP 2006**) of cellular glass is 17 157 points (FOAMGLAS® W+F), 21807 points (FOAMGLAS®
T4+) per square meter. Other insulation products show 23790 points (PUR), 26571 points (EPS), 46 056 points (stone
wool) and 53232 points (XPS) for an identical U-value (see table).

FOAMGLAS® W+F
FOAMGLAS® T4+
Polyisocyanorate (PUR)
Expanded polystyrene (EPS)

Stone wool 46056
Extruded polystyrene (XPS)
UBP/m? 0 20000 40000
p AD* d weight UBP* UBP

Insulation per m? per kg per m?

kg/m? W/ mK m kg/m? UBP/kg UBP/m?
FOAMGLAS® T4+ 115 0.041 0.21 24.15 903 ~21807
FOAMGLAS® W+F 100 0.038 0.19 19.00 903 ~17157
Polyisocyanorate (PUR) 30 0.026 0.13 3.90 6100 ~23790
Stone wool 120 0.038 0.19 22.80 2020 ~46 056
Expanded polystyrene (EPS) 30 0.034 0.17 5.10 5210 ~26571
Extruded polystyrene (XPS) 33 0.038 0.19 6.27 8490 ~53232

*  The data are taken from building database KBOB/EMPA, june 2009.
**  The environemental pollution score (UBP 2006) quantifies the pollution coming from resources, water consumption, emissions into air, water and
ground and also for the waste disposal. The environment pollution through grey energy and global warming are included in the UBP score.
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World resources

The principal raw material of
FOAMGLAS® production today is select-
ed recycled glass (in the past the main
raw material was silica sand). The sup-
plies of recycled glass are ample, as in
the construction and other industries
large quantities amass and have to be
disposed of as waste. Plastic foam
insulation, however, is produced from
crude oil, which is a non renewable
fossil fuel.

FOAMGLAS® cellular glass
insulation products now with
natureplus label

Natureplus, an international organisa-
tion for the development of a culture
of sustainability within the building
sector, has selected cellular glass ther-
mal insulation from Pittsburgh Corning
Europe SA as a green building product
and awarded the natureplus quality
label. “Cellular glass thermal insulation
by Pittsburgh Corning Europe SA ideally
meets the quality requirements for a
sustainable construction product”, noted
Uwe Welteke-Fabricius, president of
natureplus e.V., when handing-in the
certificate. The natureplus quality seal is
the symbol of recognition for building
products with a high level of quality in
the areas of health, the environment
and functionality. Pittsburgh Corning’s
FOAMGLAS® types W+F, T4+, S3 and F
from the Tessenderlo plant (Belgium)
are tested and certified successfully.

Service life

Having outstanding qualities (mineral,
impermeable to water and vapor, resist-
ant to acids, non-combustible, high-
temperature resistant), cellular glass is a
very durable material. The long service
life of the material has very positive
effects, ecologically and financially, on
the service-life of the construction and,
consequently, on the life of the build-
ing. Maintenance and replacement
cycles can significantly be reduced by
the use of durable materials.

Emissions / nuisance during
installation and use

Cellular glass does not release harmful
or toxic components into the environ-
ment. It does not contain green house
gases or ozone depleting products, no
flame retardant and no con-taminative
or carcinogenic particles and fibers.
When recommended installation instruc-
tions are followed, cellular glass insula-
tion does not produce emissions that
degrade the environment or health, at
production, installation nor use.

Emissions in case of fire

Dumping and burning of construction
waste is most critical for the environ-
ment, even in small quantities. In par-
ticular plastic foam materials are classi-
fied as harmful. In the case of burning
of these materials high levels danger-
ous emissions are released than in com-
bustion in an incineration plant. Studies
have been conducted in Germany on

thermal combustion of polystyrene
insulation, which clearly indicated that
released fumes are acutely toxic. Serious
adverse health effects in the long-term
cannot be excluded. Even with com-
bustion in a waste incineration plant,
there is high impact to the environ-
ment, as annually several thousand tons
of slag and filter residue have to be
transported to special disposal sites.
The non-combustibility of cellular glass
makes the toxicity issues irrelevant.

nature Ius

No. 0406- ||0I 101-1

natureplus — The European quality seal
for approved green building products.

Ecological assessment for different thermal Insulation materials.

Long-term performance
Disposal/Recycling
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Stone wool

Cellulose insulation

Pure expanded cork

Expanded polystyrene

Extruded polystyrene

Polyurethane (PUR)

FOAMGLAS®

Very good Acceptable

Critical Very critical

Positive ecological assessment for FOAMGLAS®: Source: Cellular glass insulation, a cost-effective
and environmentally sustainable solution. [Schaumglas-Dammstoff, Wirtschaftlich und umweltver-

traglich Dammen.] Markus Welter, Lucerne
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Waste disposal

In the assessment of insulation materi-
als one consideration is repercussions
on the environment from waste dis-
posal. There are significant differences
between the various insulation prod-
ucts. In total evaluation — and consid-
ering the scarcity of raw materials — as
documented in eco-balance data sheets
for the building industry, plastic foam
insulation receives poor ratings for envi-
ronmental pollution.

Recycling

Cellular glass being non-combustible,
combustion in a waste incineration plant
is not a possibility. An option is the
recycling of cellular glass as crushed
stone (for bedding in road construc-
tion) or infill material for noise barriers.
Recycled FOAMGLAS® is a safe and
suitable product for these applications,
as it is dimensionally stable, neutral for
the environment, inorganic, rot-proof
and without any risks for the ground
water (meets ELUAT-test requirements).
If crushed and recycled FOAMGLAS® is
not used as bedding or infill material,
it can be taken to an inert waste dis-
posal site, like crushed concrete or
brick.

FOAMGLAS® - a valuable contribution to the
protection of the environment.

m Today FOAMGLAS® is made from 60 %+ recycled glass. The FOAMGLAS®
manufacturing concept is waste reduction and green energy utilisation.

m For the FOAMGLAS® production only energy from renewable sources is
used.

m Environmental pollution during manufacturing has halved when
compared to 1995.

m FOAMGLAS? insulation meets all environmental and health
requirements for construction products.

m At the end of its service-life FOAMGLAS® disposal is simple. One option
is the use of recycled cellular glass as infill in trenches or back-up for
buried pipes.

m FOAMGLAS® has an outstanding service-life, which is clearly the best for
the environment.

m On balance: FOAMGLAS?® is an insulation concept fit for the future that
gives an answer to the genuine concerns for the environment. The system
ensures that all demands on performance, durability, environmental
integrity and sustainability are fulfilled.

3 The percentage of recycling
glass in the FOAMGLAS®
production is from 30 to
60 %.

4 Crushed FOAMGLAS® - a
recycled filler material for
trenches.

5 FOAMGLAS® Environmental
product declaration
(according to I1SO 14025)

- confirms the sustainable
|:II'!1r|:|I!I'I_lIL'|!I.-‘H_l_!"r'.HﬂJlﬂ. Ligcinratson and ecological value of

b FOAMGLAS®.
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FOAMGLAS

www.foamglas.com Building

Pittsburgh Corning Europe NV

FOAMGLAS® Distributors

Lasne Business Park, Building B

Chaussée de Louvain 431, B-1380 Lasne

Phone + 32 2 352 3170 0
info-intl@foamglas.com

Pittsburgh Corning Europe NV

01
Headquarters Europe, Middle East and Africa (EMEA)
Albertkade 1, B-3980 Tessenderlo

www.foamglas.com [‘

®
natureplus

No.0406-1101-101-1

FOAMGLAS® Distributor
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The green solution now
with 60% recycled glass

|Green5pﬂ'"
ELUAT - elution test. FOAMGLAS® meets the requirements of ELUAT test (Investigative report LIETE |

EMPA Nr. 123544 A, based on the successful testing of bitumen coated FOAMGLAS® specimens).
According to declaration scheme D.093.09 of the Swiss Technical Directive for Waste Management
[Technischen Verordnung Uber das Abfallwesen (TVA)], FOAMGLAS® is an authorised material for
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inert waste disposal sites. ‘
y

Copyright June 2012. The product information and technical details contained in this brochure are ‘

accurate, according to our research and technical programme, at the point of going to press. We

reserve the right to make any changes to the construction or product range, which seam technically

appropriate, in view of our high standards for product advancement and development. All up-to-
date data can be found under the button products on our website: Institut Bauen
www.foamglas.com und Umwelt eV.
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