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Cork has protected,inspired
andfascinated mankind for thou-
sands of years. The discovery of
cork’s potentialand excellence
hasled tovariousindustries
passingthis knowledge onfrom
generation to generation, with-
out cuttingdownasingle tree.

Cork hasbeenthe preferred wine
closurefor centuriesandis chosen
by over70% of winemakers world-
wide, forapproximately 12 billion
bottles producedannually.

Manual Revestimentos Apcor ING.indd 5

Corkisa100% natural,sustainable
andrecyclable material. Cork oaks
have a unique ability toabsorb Co2
fromtheatmosphere. It is estimated
thatthe cork oak forests canabsorb
upto14milliontonsof CO2 peryear.

The cork oakforestisone of the 35
global biodiversity hotspots
andahabitat for some of the most
endangeredspeciesonthe planet.
Ithelpsto control erosion, regulates the
hydrological cycleand contributes to
fighting desertificationand

global warming,

High-tech materials for theaerospace
industry, polymer compounds for

the transport sector, top-levelsports
equipment, benchmarkarchitecture
anddesignworksarejustafew examples
of how corkis used whichdemonstrates
the versatility of this complex material.

Sincethereis nofuture without people,
the corkindustryisatruly social,envi-
ronmentaland economic pillar forthe
millions of inhabitants of the western
Mediterranean basin. Thanks to the cork
oakforestand products made from cork,
itis possible to showthat sustainable
development may not be a utopia.
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Cork is the material that covers the
trunks and branches of the cork oak
(Quercus suber L.), a tree related to
the oak, which is the only tree capable
of naturally regenerating its bark after
it is removed. Cork is harvested by
experienced professionals at intervals
of nine years, which causes no damage
to the tree. It is not necessary to fell the
cork oak to obtain cork.

Many cork oaks growingtogether create whatis knownasthe
“Montado” cork forests,aname giventothemin the 14th century
thatreferstothe biodiversity foundin this environment, since
theterm“montado”in Portuguese referstoanimals that canbe
“mounted.”

The Montadois essentially distributedamong southern
Mediterraneanand North African countries; yet itis Portugal that
holds the greatest concentration with over30% of the world’s
total.

The cork oakisaspontaneous species that currently occupiesan
areagreaterthanone-third of Portugal’s territory (around 730
thousand hectares),butitis mostly concentratedinthe south,in
Alentejo.

The Montadoishome toan endless variety of animaland plant

Manual Revestimentos Apcor ING.indd 7

PREFACE

speciesand has greatly contributed to maintainingaregular
hydrologic cycle while protectingthe soiland preventing
desertification.

[tisalsoimportant to note thatthe Montado helps capture carbon
dioxide (CO2),the gas responsible for global warming, by holding
up to14milliontons of CO2peryear.

Corkisfurther classified asan eco-efficient material with alife
cyclewhere waste from the manufacturing processisreusedas
biomassto produce new products. Duringthe cork production
process (asin the case of the pure expanded corkagglomerate
which requires only steam from heated waterasameans of
agglutinatingthe grains without the need for chemical additives,)
nowasteisreleasedinto the environment.Infact,eventhe

cork powder producedfromthe systemis usedas biomassin
producingsteamorelectric energy.

11/7/11
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Cork has come to be widely used in constructionasamaterial for
producing parquetstyle floor,wall or ceiling coverings, expansion
joints,air cavity fillings, refrigerator chambers, heatingand air
conditioning tube coverings,and machine foundations that absorb
vibrationsandnoise. Thus,awell-insulated building provides
greater comfortandistherefore more energy efficient, resultingin
greatersavings.

Regardingitsuseinindustrial areas, especiallywhenusedas
insulation (forimproving machine performance and preventing
waste of energyandwear), it substantially increases the yield of

workerswhoare givenamore pleasant workingenvironment.

Inrecentyears,dueto healthand environmental problems found
in connection with the productionand use of certain products (i.e.
asbestos fibersand chlorofluorocarbons or CFCs, which are used
asagentsforexpanding certain plastic and ureia-formaldahyde
foam cellsand may releaseirritants),thereisarenewed interest
inthermalinsulation solutions that useapure expanded
agglomerate, especiallyin countries suchas Austria, Switzerland,
Germany, the United Kingdom, Italy,and Russia.

Everyyear new cork-based products come onto the market, such
asnewflooring collections whichare visually similar to other
materials (wood, leather, stone, etc.); products with different
textures (smooth orwavy) invarious colorsandsizes that allow
foracombination of floorings from different collections to make
decoratingeasier;and products for use on walls,inavariety of
colorsandtextures.

Manual Revestimentos Apcor ING.indd 11

Althoughawareness of climate changesare evolving,inthe
constructionindustrythereisacontinued needto use the
principles of Ecological Architecture -a type of architecture aimed
atimproving Environmental quality, reducing the negative impact
of buildings onthe Ecosystem,and contributingtoadherence to
guidelinesthrough protocolsand International Treaties.

Accordingtostatistical data, the constructionindustry hasa
significantimpact onthe Environmentandsoinaneffortto
minimize thisimpact, innovative conceptsare being createdin
North Americaand Europe,amongst others.

The concept of Green Buildingisanother newtrendthatis used
inthe residentialand commercial sectors tosignificantly reduce
negativeimpacts onthe Environmentand the peoplelivinginit.

Theterm Green Buildingwas bornfromagrowing concernwiththe
high rate of consumption of natural resources,such as powerand
water,and with buildingin the context of large cities.

11/7111
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This new chain of thoughtisaimedat gaining philosophical
integration inlookingat both the efficacy of production methods,
andthe sustainable use of natural energy resources,inanattempt
tocutoreliminate defectsinthe process of producingand
consumingresources.

Inan effort to extend use of environmentally friendly materials
inbuildingand minimize the effects of heat transmission by
conductionin buildings,itis necessaryto consider the thermal
resistance of building elementsandincorporate naturally obtained
insulation materials.

Cork canplayanimportantroleinthisrespectsinceitis not
onlyanatural product, butits production process is extremely
environmentally friendly. Even cork powderis used as biomass. It
isharvested manually inthe Montado regionand, afterithasbeen
usedforaparticular purpose, cork can be reusedand recycled.

Because of its characteristics, pure expanded agglomerate sheets
have beenusedininsulationforroofs,walls,and outdoor coverings,
inan effort to contribute to reducingenergy consumptionandthe
loss of heatinto the Environment.

The compoundagglomerateis usedin newflooring concepts, wall
covering, furnishingand other applications that use corkasameans
of extollingitasamaterial capable of adaptingtoand performing its
functionin harmony with other materials.

Thus, the growing use of ecological materials is synonymous with
aphilosophy of “innovation geared towards the future” which not
only complies with European guidelinesand laws, but canalso be
usedinnew buildings or toremodel old ones.

11/711
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Corkisusedin Constructionasaresponse tothe current needs
for comfortand to environmental concerns for using green
materials that do not harm the Environment.

Cork coveringsare one of the most comfortableand
recommended options for flooringinany livingarea, since cork
works toabsorb the noise of impact and improves quality of life.

Corkisnotable for being one of the best solutionsin terms of
health because of its resistance to humidity. People who suffer
fromallergiesandasthmaare advised to use cork because it does
not gatherstatic electricity,and therefore does not attract dust,
pollen,orsmall fibers.

Anotheradvantage of thistype of flooringis its ability to regulate
roomtemperatureasaresult of its performance asathermal
andacousticinsulator. It provides comfortin places that require
special care suchas conference rooms, theaters, movie theaters,
commercial buildings, hospitals,schoolsand kindergartensas
wellas otherareasaimedatindividual well-being.

Productsavailable onthe marketare made of one of two types
of agglomerates: pure expanded agglomerateand compound
agglomerate, whichare produced differentlyand have different
functions. These agglomerates along with other materials can
further create new productsand uses.

Manual Revestimentos Apcor ING.indd 13

Pure expandedagglomerated cork,commonly knownas “black
agglomerate”, uses falca cork, virgin or reproduction cork,asaraw
material. Falcais ground up into granules, placed inautoclavesand
undergo expansion by being exposed to steam from water heated
t0350-370 °C. The granules exude aresin (suberin), which allows
foragglomeration without the use of any foreign additives.

Thusablock of expanded corkis obtained which, after
stabilization, isrectifiedand cutinto plates of varying thicknesses.

Expandedagglomerated corkisan excellent technical solution
forvibration, thermaland acoustic insulation. Cork has closed
cells,sothe poresare notinterconnectedto exterior openings.
Assuch,soundabsorptionis weak. However, blackagglomerated
corkhasopen pores betweenthe granules of cork,as the greater
thevolume fraction of these pores, the lower the density of
theagglomerate. This specificfeature helpstoimprove the
absorption of soundand mechanical energy.

11/7111
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Initsroleasathermalinsulator,expandedagglomerated cork
helpsto protectagainst temperature fluctuations, reducing
energylossand moisture condensation on the surface of walls
and ceilings. Inthe field of acoustics, the material’s absorption
capacity contributestothe reverberation time reductionas well
asreduces the transmission of sound impact. Thus,applying
agglomerated corktothe floor or wallensures the partial or
totalabsorption of sound energyandhence reduces reflected
sound.Inaddition, expandedagglomerated cork can be applied
asavibration bufferforlarge machines, reducingthe vibration
transmission to the structure and building foundation.

Corksmainfeaturesare:

1. 100%naturalandrenewableresource;

2. Industrial processwithout the use of additives;

Density of 100-120 kg/m3 (standard);

Excellent heat transfer coefficient - 0.038/0.040W/mk;
Goodacousticinsulation (aerialand percussive noises);
Excellent mechanical properties;

Excellent dimensional stability;

Behaves wellinfireand whenitundergoes combustion it
does not emit toxic gasses;

9. Practically unlimited durability, without losing features;
10. Totallyrecyclableandreusable.

oun h W

[

Corkisanaturalsolution for sustainable construction.

‘ ‘ Manual Revestimentos Apcor ING.indd 14
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The mainraw materialusedincompound or “white agglomerate”
isobtained by grinding the waste/byproduct fromthe
manufacture of corkstoppers. These granulesare bonded bya
jointaction of pressure,temperature andresin (synthetic or of
plantorigin)andare producedinsheets,blocks or cylinders. By
addingresinsandadditives technicalagglomerated products
with diverseapplications are obtained,including:

1. Intheelectricalindustry,asaninsulant;

2. Inconstruction,asflooringandaswalland roof coverings;

3. Asanacousticandthermalinsulatorforwallandfloor
coverings;

4. Inexpansionjoints; @

5. Asafrictioncomponentandfor polishingcrystals;

6. Officeequipmentandeducational products;

7. Onshoesolesandinserts;

8. Inmanufacturingitems,especially homewarearticles;

9. Forfurniture,rigid panelsandrigid parts for dividers;

10. Infishingbobbersandlife jackets;

11. Forhockey pucks,golfand cricket balls;

12. For protection fromradioactive isotopes;

13. Forvalvesonwindinstruments.

Thisisacompoundagglomerate of carefully selected cork that
iscompressed with rubber. This mix combines the resilience

of rubberwith cork’s properties of mechanical resistance and
dimensionalsstability, which resultsinaflexible, elastic, yet solid
product.Because of its precisionand resistance, itis usedin
enginejoints,intheautomobile and navalindustry,in the electro-
mechanical industry,andin manufacturinganti-slip flooring.

« Construction and Decoration Materials
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02.4.4- OTHER CORK COMPOUNDS

Corkis capable of generatingawide variety of products givenits
ability tointegrate with other materials suchas rubber, plastic,
asphalt,cement, plaster, casein, resinsand glues,and other
productsthatareintendedfor specificapplications.

Inadditionto beingan environmentally friendly materialand

easily recyclable, the fiber obtained from coconuts together with
expandedagglomerated cork presents exceptional acoustic
performancesinthe substantial reduction of impactandair-borne
sound levels.

02.4.5-GRANULES
Expanded (black)

Expanded (black) granulesare naturalgranules with thermaland
acoustic characteristics. Theyare used tofillempty spacesin
floors, light screeds, interior dividing walls,and for other specific
uses. Thistype of granuleis light (60/65 kg/m3) and can be supplied
indifferentsizes.

Non-expanded

Natural corkgranules can comeinvariable grain (granule) sizes
and can have adensity (or volume mass) of 4o to 100 kg/m3or
more,depending ontheir quality. Theindustry usually provides
granulesinspecific sizesand densities according to use.

Corkgranulesare traditionally used to manufacture
agglomerates,for boththe construction materialsand cork
stopperindustries. However, there are many other uses where
corkgranulesare usedalone oralong with other materials,
makingthe most of cork’s extraordinary characteristics. Cork
granulesare usedineverythingfromagriculture to construction,
environmental protection,energy,andthe militaryindustry,
andhave countlessindustrialusesinareas suchasautomotives,
electronics,chemicals, metal mechanics,and others.

Manual Revestimentos Apcor ING.indd 16
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Corkcanbeusedindifferentareas ofahouse orbuildingasan
insulant or simply for decoration.Image 1 provides an example

ofitsuses.

ROOF
Thermal
FACADE insulation
Thermalinsulation
of doublewalls
WALL

Acousticandthermal
insulationand decorative

Facade covering covering
FLOORING - Insulationusingthe ETICS system
Underlaysand decorative
with cork
Image 1 - 3D house with uses of cork
3.1 - Insulation in Inclined
Roofs
Inthe buildingarea, the pure expandedagglomerate or ICB WOOD OR CEMENT SLATS ATTACHMENT SH'N$'I-I_5E/

(Insulation Cork Board) finds its most “sophisticated” use in
thermalinsulationforterrace coverings, playingthe role ofa PURE EXPANDED AGGLOMERATE
thermalinsulantand supportingthe water-proofing system.

Dimensional stability, resistance to hightemperatures (needed

SLAB
-—

forthesheetseithertoadheretothe supportbaseorforthe NATERPROOTI®E B i

water-proof membranesto adhere to the sheets) and mechanical i -

characteristics (compression and cohesion), which characterize .

the pure expanded agglomerate account forundeniable Image 2 - Use of pure expanded agglomerate in inclined
advantages (image 2) (see inattachment - Product1sheet). roof insulation

‘ ‘ Manual Revestimentos Apcor ING.indd 20 @
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3.2 - Insulation of Flat
and Metallic Roofs

Insulation of flat and metallic roofsisaprocedure that
requires consideration of several factors: thermal insulation,
reduced heat transfer,and protection againstinfiltration of
water and humidity (image 3).

Inthe case of metallic roofs, pure expanded agglomerate
proves to be an excellent product because itis resistant,
allowing forsecureinstallation methods to be used that make
theroof resistant towind as well as traffic loads, especially
duringthe construction phase.

Not only canit bear permanent pressure without the risk of
damage, pure expanded agglomerate represents an excellent
thermalinsulant, thus preventingthe sudden variationsin
temperature to which this system is subject, while providing
stability for water-proofing since its lack of capillarity means it
doesnotabsorbwater.

Pure expandedagglomerate is used for roofs where

reducing weight results inimposition (roofs with resistant
metallic structures), requiring use of self-protected water-
proofingmembranes,and moreover if they show signs of the
aforementioned advantagesin comparison with other thermal
insulants.

Onaccessible terraces, the features favorable to acoustic
insulationandinsulation from percussive noises (people
circulating, objects falling) that pure expanded agglomerate
presents canalso be used to great advantage (see attachment
- Productsheet 2).

‘ ‘ Manual Revestimentos Apcor ING.indd 21

PUREEXPANDED AGGLOMERATE STEAMBARRIER WATER-PROOFING

STRUCTURE (CONCRETEORWOOD)

METALLICROOF

Image 3 - Use of pure expanded agglomerate in flat roof insulation

3.3 - Facade Insulation

The transfer of energy between theinside and the outside
isadetermining factorinabuilding’s energy performance,
regardless of the temperature control systemthatis used. The
first decisionis in choosing building solutions for the outside
coveringthatare appropriate for the local climate.

Inorder toreduce thermalinsulation problems in buildings,
many European countries have developed insulation systems
forapplication onfagade exteriors, whetherin retrofitting
buildings, where the vertical covering has the aforementioned
symptoms (signs of unsatisfactory thermal insulation, etc.), or
innew constructions. These systems represent an excellent
solution, bothforenergy conservationas wellasfroman
overall building standpoint.

One possible solution for use on external wallsis thermal
insulation of simple walls using ETICS (External Thermal
Insulation Composite System) adhered covering or usingthe
fagade,acontinual or non-continual independent covering
attachedto punctual supports. Anothersolutionisthermal
insulation of double walling using insulation that totally or
partially fills the insulant box.
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The ETICSsystem presentsahigh-quality technical solutionthatis
characterized by:

1. Reducedthermalbridges, which translatesintoaless thick
thermalinsulant that hasthe same global heat transfer
coefficient;

2. Lessriskof condensation;

3. Increasedthermalinertiainside buildings, since most of the wall
massis foundinside of the thermalinsulant. Asaresult, thermal
comfortisimprovedinthe Winter (increasing the usefulhours
of sunlight) andin the Summer, due to the capacity toregulate
thetemperatureindoors;

4. Watersavings duetothe reduced needtoheatand cool
theindoorenvironment through the reduced gradient of
temperaturesthatare subject totheindoorlayers of the wall;

5. Allows for thinner outdoorwalls,increased livingarea;

6. Lowerstheweight of wallsand permanent loads over the
structure;

7. Increased protection throughout the walls from weathering
throughatmosphericagents (thermal shock, liquid/water,solar
radiation, etc);

8. Improved water-proofing of walls;

9. Allows for changestothelook of fagades and placement during
constructionwithout disrupting building occupants;

10.Providesalarge variety of finishing solutions.

Manual Revestimentos Apcor ING.indd 22

Application of the ETICS systemincludes the following phases:

1. Assembly of sidesand pedestal profiles;

2. Glue preparation;

3. Glueapplication,

4. Placement of insulation, or pure expanded agglomerate in this
case;

5. Reinforcement of singular points;

6. Application of the reinforced base;

7. Application of the primary layer,

8. Applicationof final covering

Photograph1—
Prepared facade /
insulated with cork
for placement of
ETICS finishing
The standard size of pure expandedagglomerate sheetsis 1000 x
soo mmandwithathickness of 3ommorgreater (dependingon
the project specifications).

Sheetsof pure expanded agglomerateare used by attachingthem
with specialglue placed directly over the plaster, with or without
mounts,which canbe overlapped or use simpleapplication. It can
alsobeapplieddirectly tostructures (wood,iron,oraluminum)

(image 4).
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Furthermore, thermalinsulation for simple exterior walls
prevents thermalbridges,allowing the necessary thermal
inertiainthe walls to be used to maintainamore or less constant
temperatureindoors, regardless of season.

The use of pure expanded agglomerate sheets on the fagade
asan external coveringisaless costly solution since thermal
insulationapplied to double walls uses only part of the wall’s
thermalinertia, requiring correction of thermal bridges and
makingthe walls thicker, increasing the weight on the structure
andthefoundations (seeattachment - Product sheet 3).

Image 4 - Use of pure expanded agglomerate on fagcades - ETICS

Adhesive putty

Adhesive putty

Fiberglass network

Masonry

Pureexpandedagglomerate

Finalplaster

Concrete

‘ ‘ Manual Revestimentos Apcor ING.indd 23

3.4 - Insulation of Indoor
Walls

3.4.1For Insulation of Walls (air cavities)

Theapplication of pure expanded agglomerate in double wall
insulation (with air cavities) offers excellent thermalinsulation
overalongperiod of time as wellas excellentacoustic comfort.
Double walls with air cavities are susceptible to humidity
problems,whichiswhyitisvitalto createatroughat the bottom
of theair cavity, over the slab, exiting to the outside, thus
creating ventilation in the air cavity which,along with the barrier
made by the pure expanded agglomerate, eliminates humidity
problems (image5and 6).

Masonry

Covering

Air cavity

Image 5 - Use of
pure expanded

agglomerate
99 Corkinsulation

in wall insulation
(with air cavity) Slab
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Inthermalinsulation for double walls,sheets of pure expanded
agglomerateare placed inside the intermediate wall space, totally
or partially filling t.

Totalfilling, whichis easier to performat the constructionsite,

putstheagglomerateat risk of cominginto contact with water,
which mayaccidently enter through the outside surface of the

wall (or through condensation).

Yet, the best solution fromatechnicaland economic point of view
istoinstalltheinsulant onthe outside of the inside wall, between
thesheets of ICBand the outside surface, thus maintaininganair
space that drainsandis ventilated to the outside. One of the ways
thatthermalinsulation can be done from the inside consists of
combiningsheets of ICBwith sheets of gypsum board by using
glue (cementglue, liquid nails, or special mortars by Mapei, Fassa
Bartolo,KaraKol,etc,) or by using mechanicalinstallation (using
thermal bushings), giving it mechanical protectionand making it
resistant tofire (see attachment - Product sheet 4).

Masonry

Covering

Air cavity

Corkinsulation

Slab

Image 6 - Use of pure expanded agglomerate in wall insulation

24
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3.5 - Covering for Indoor
Walls

Usingsheets of corkagglomerate forindoor wall coveringsisa
current option thatallows forimproved conditions of thermal
andacoustic comfortinany space (image 7).

The material can be supplied in3mm thick sheetsin natural

state (for on-site finishing) or with varnish,waxor oil surface
treatments. Asureinvestmentinterms of design, these kinds of
wall coverings canbe chosen based onawide andthorough range
of looks, all of which are based on cork (see attachment - Product
sheets).

Adhesive putty

Decorative corkwall
covering

Concrete

Image 7 - Use of cork for internal wall coverings
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3.6 - Floors

Inrecentyears, construction professionals have increasingly used
corkinordertotakeadvantage of its exceptional characteristics.
Infact, corkfloorsare shockabsorbentand will retain their
original shape when exposed to normal compression. In addition,
theyreduce noise due to the naturalabsorption capacity of cork.

Corkfloorsare comfortable, natural,ecological, hygienic,durable
andeasy to maintain. The focus on designand on the use of the
mostadvanced technologiesin the preparationandtreatment

of surfaces hasallowed forawide variety of available textures,
colorsandshapes that follow the trends in fashion.

Using cork by itself orin combination with other materials such
aswood,vinyl,and leather provides awide range of elegantand
sophisticated looks that allow forthe most varied environments
tobe created, enriched by the unique qualities of cork.

However,to obtain satisfactory resultsitis necessary to
understandthe types of corkflooringavailable including:

FLOATING : GLUE-DOWN

Bothareavailablein naturalstate (for on-site finishing) orwith varnish,waxor oil

finishes.

Technical Manual « Construction and Decoration Materials

N
921

12:32 PM ‘ ‘



Manual Revestimentos Apcor ING.indd 26 11/7/11 12:32 PM




3.6.1-FLOATING FLOORING

Floating cork floorsare made up of decorative layer,an
agglomerate cork layer,anintermediate layer of HDF (an
agglomerate of high-density woodfibers)and alower layer of
agglomerated cork. The panels, which may have thicknesses
varyingfrom1oto 12 mm,are cut to size and the edges are milled
toaprofilethatallowsforthe mechanicalinterlocking of the
panels without the use of glue. This type of pavementis applied
directly onthefloor,without being glued, hence the name
“floating”.

This product’s biggestadvantage isits easy installationandthe
factthatit can be used overexisting floors (see attachment -
Productsheet6).

Surface Treatment

CorkLayer

High Density
CorkAgglomerate

Agglomerate

High Density Wood Fibers

Image 8 - Composition of a floating cork panel
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3.6.2-GLUE-DOWN CORK FLOORING

Corkfloorsthatare meant to be glued-downare composed of
asingle sheet (dense) of high-density agglomerated corkora
decorative sheet of high density agglomerated cork. The sheets
arecutintotiles of various sizes (600 x300mm being the most
common, butalso 300x300mm) and different thicknesses
rangingfrom3.2mmto6mm.

Tilesare usuallyalso supplied with a surface treatment that makes
themresistant to use.

Wheninstalling this glue-down system, the subfloor should be
leveland waterproofed (see attachment - Product sheet 7).

Surface Treatment
Decorative
Cork Layer

High Density
Cork Agglomerate

Image 9 - Composition of a glue-down cork panel
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Observatory Cork Oak
and Cork | 2001

Cork and its use in
construction have
increasingly captivated
architects who have
used it as a choice and
a reference when in
retrofitting buildings
or creating new
projects. Here are a few
examples.

04.
REFERENCE

04.1

Portugal Pavilion in
Hannover Expo 2000
04.2

Quinta do Portal
Warehouse

04.3
Portugal Pavilion in
Shanghai, China 2010

04.4
Sagrada Familia

04.5
Matrix, Vision 450

04.6
Green House Hotel

04.7
Nezu Museum

04.8
Aveda Frederic’s
Institute

PROJECTS.

Manual Revestimentos Apcor ING.indd 29 11/711 12:32 PM




30

Manual Revestimentos Apcor ING.indd 30

4.1 - Portugal Pavilion
in Hannover Expo 2000

Location - Coimbra-Portugal

Designed by - Architects Alvaro Siza Vieiraand Eduardo Souto
deMoura

Project - The Pavilionisan exhibition space that was
conceptualized for Expo 2000 in Hannover, Germany. Today, it
islocatedin Coimbraandis usedfor culturalactivities suchas
exhibitsand concerts sponsored by the Coimbra City Council.

Use of corlk - Sheets of pure expanded agglomerate (reference
MDFACHADA) and high-density cork @round 160 kg/m3) sheets,
are usedas external coverings on some of the fagades that

make up the building. Thearchitects’aim was toapply the black
agglomerateinavisible mannerfor thefirst time.

4.2 - Quinta do Portal Warehouse

Location - Sabrosa-Portugal
Designed by - Architect Alvaro Siza Vieira

Project - The Quintado Portal,builtinthe Pinhdo Rivervalley,
joinstraditionwithinnovation. Itiswhereinternationallyaward-
winningwinesare producedandis specialtothe Douroareaasa
sophisticatedwarehouse foraging. The project was developed with
theaim of includinga cellar,store,and auditoriuminjust onespace.

Use of cork - The external coveringmaterials chosen by the
architectservedtointegrate the buildinginto thelandscape.
Amongthe coveringsusedin the construction of this building,
the stone (schist) onthelower partand the pure expanded
agglomerate (reference MDFACHADA) above itandfollowing the
entirefagadestandout.

11/711
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4.3 - Portugal Pavilion
in Shanghai, China 2010

Location - Shanghai-China
Designed by - Architect Carlos Couto

Project - The Portugal Pavilionisanedgy prism shape thatis
dividedintothreeinterior zones: protocol room, business center,
andthetechnicalarea.ltstheme: “Portugal,asquare forthe
world, Portugal, energies forthe world.”

Use of cork - The Portugal Pavilionin Shanghai used pure
expandedagglomerate (reference MDFACHADA) asa covering
materialonall of the building’s fagades.

4.4 - Sagrada Familia
Location - Barcelona-Spain
Designed by - Architect JordiBonetiArmengol

Project - ItisBarcelona’s mostfamous callingcardand one

of the most visited monuments inthe whole world, receiving
millions of tourists every year. The Sagrada Familia, created by
Catalanarchitect Gaudiand considered by many to be his master
work, isaCatholictemple of impressive grandiosity whose
architecture amazesanyone whoseesit.

Use of cork - Corkflooringasacoveringmaterial chosen by
thearchitect.Inaddition to the features that make it comfortable
andvisuallyappealingtovisitors, cork’s capacity foracoustic
absorptionwasadeterminingfactorinitsselectionasaflooring
option,averyimportant featureinaproject of thiskind.
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4.5 - Matrix, Vision 450

Location - South Africa
Designed by - MatrixYachts

Project - This project of theinterior transformation of atop-of-
the-lineluxuryyacht was designed based onthe mostadvanced
anddemanding construction standards. The exceptionally
spaciousand sophisticated interior reveals luxurious detailsand
the bestinfinishings.

Use of cork - The corkflooringwas selectedinresponseto the
needs of amarket segment thatis extremely demandinginterms
of bothaestheticsand technical performance levels.

4.6 - Green House Hotel

Location - Cape Town, South Africa
Designed by -M&B Architects&Interiors

Project - The Hollow on The Square, M&B House is the first
“greenhotel”toopenin Cape Town,South Africa. Created by
M&B Architects&lnteriors,itisbased onthe principles of eco-
efficiency. All of its decorative materials reflect inspiration from
natural elementsand make the space extremely comfortableand
welcoming.

Use of cork - Asacovering, corkflooringwas usedinthe
corridorson3floors,intheelevator,inthe north-facingrooms on
the2ndand3rdfloorsandinioroomsonthestfloor.

11/711 12:32PM‘ ‘



4.7 - Nezu Museum

Location - Tokyo-Japan
Designed by - Architect KumaKengo

Project - Afterbeingclosedforseveralyearsandnowunderthe
authority of Japanese architect KumaKengo, the new museumis
inspired by the concept of traditional Japanese harmony;an effect
gained by selectingmaterials developedin balance with Nature.
Thus,inthe museumentrance and central hall, large windows
openontothe magnificent outdoor gardensandinundate the
space withlight.

Use of cork - Theaddition of corkflooring gave this space its
desired distinctionwhile providingacoustic comfortandan
idealized look.

4.8 - Aveda Frederic’s Institute

Location - Indianapolis - USA
Designed by - AvedaFrederic’s Institute

Project - Bytakingontherole ofa“greenandenvironmentally
friendly” building, this renowned institute of cosmetology,
artsandsciences education madeapoint of using recycled or
recyclable materials while keeping technical performance in mind.

Use of cork - Highlyresistant to scratches, stains,and
otherproblems resultingfromintensive useaswellasan
environmentally friendly,aestheticallyattractive,durable,and
practicalsolutioninapplicationand maintenance, corkflooring fit
in perfectly with the spirit of Aveda Frederic’s Institute.
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Although 90 percent of cork is used in the cork
stopper and construction materials industries,
the use of this raw material does not stop

there. It is increasingly common to find it used

in decorative and design items that beautify

spaces, in garments and goods that are shown on
the runways, and in the aerospace, automobile
and pharmaceutical industry. Cork continues to

be a subject of great discoveries and new uses.

There is a world to discover that fascinates
investigators, scientists, architects, and

designers.
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5.1 - Other Uses

5.1.1.ACOUSTIC AND VIBRATION INSULATION FOR
MACHINERY

Regarding corkagglomerate for machinery,thereare two general
methods of application thatare bothideal solutions forissues of
minorvibrationin machinery.

Inthe first, the foundation’s volumeis coveredin concrete; next,
sheets of corkwith sufficient density and thicknessare placedand
applied using hot pitch. Waterproof paperisalsoapplied ontop of
the cork using hot pitch.

Inthe second method, sheets of corkare applied directly between
the machine benchandtheflooror foundationtowhichitis
connected.

Thereare countless machines that require insulationagainst
vibration,including: compressors, elevators with motors,
hydraulic presses,looms, turbines, vises, generators,and engines.

5.1.2- AUTOMOTIVE INDUSTRY

Although corkisalready usedintheautomobileindustryinjoints
(cylinderhead, gearbox, etc.) and onfloorsin public transport
vehicles, cork products have beenstudied for use inside
automobiles, forstickers,on hand brake handlesand gear shifts,
for coveringthe steeringwheeland dashboardandso on.One
example of itsinnovative use in the automotive industryisinthe
F700 model from Mercedes Benz.
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5.1.3 - CORK POWDER

Corkpowderis the residue producedin the corkindustry,which
comesfromgrindingand milling cork. The powder is mostly used
asaco-generator of the energy that feeds the factories. Cork
powder canalso be usedin manyapplications,suchasacleaning
productfor parts, statues,and fagades exposed to environmental
pollution.

5.1.4 - AEROSPACE INDUSTRY

Atype of granule usedin NASA rockets is made of cork. This
materialisusedintheboostersandactsasaninsulatingagent
against hightemperatures.

5.1.5- CONDUITS

Cork canalsobe usedto cover conduits. Its use neutralizes the
two mainenemies of refrigeratorinstallations, heat and humidity,
andpreventsthemfrom penetratingandallows for complete
waterproofingof theinstallation.
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5.1.6 -SOLVENTS

Onewaste product from manufacturing pure expanded
agglomerate is steam condensation from boiling cork. This can
beusedinitsrawformto prepare solutionsaswellasinsolvents
thatareapplied towood, grantingitgreater dimensional stability,
greater resistance tofungal growth,and providinginteresting
colorantsfor certain uses (i.e. furniture). It canalso be used in
applicationsto protecttreestumpsandtrees.

5.1.7 -PHARMACEUTICAL INDUSTRY

Corkresidue canalso be usedasaveryimportant raw materialin

obtaining fine chemicaland pharmaceutical industry products. @
Afteritispurifiedand chemically separated, compoundsare

obtainedwith various uses,amongwhichisasavaccine adjuvant.

Thereare evenstudies onanti-cancer treatmentsandasaninsect

repellent.

5.1.8 - DESIGN

By embracingecologicaland natural materials more often,
architects,designers and decorators have beenrediscovering
cork,enablingthemto come up withavariety of decorative
productswithdifferent textures,tones,and colors,openingupa
range of options for creating new environments.

Design, style, trendinessandimage are key attributes in creating
added value foramaterial witha centuries-old tradition.

The challengeisto creativelyaddvalueto corkinareasasdiverse
asfurnishings,decoration, kitchen utensils, textiles, shoes, Hi-Tech
accessories, toys,and many other things.
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Heat transfer

Density coefficient

Thickness* Size (mm)

(asspecifiedin the project) Considering the standardsize

Asaprimarylayer, placement of locking teethand application of bricks tolockin the shingles. Second stage: waterproofing
-application of plastic to protect the roof. Next stage, insulation with application of sheets of expanded corkagglomerate
and,asafinalizer, finishwithapplication of shingles /tiles.

Insulation of flat and metallic
roofs

Heat transfer

Density coefficient

Thickness* Size (mm)

Consid thestandard
(asspecifiedinthe project) onsideringhe standardsize

The expanded corkagglomerateisapplied, consideringthe steam barrier space, under the metallic covering followed by a
waterproofing product.

*-The thicknesses (mm) willdepend onthe heat transfer coefficient that the environment needs.
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Facade Insulation — ETICS
System

Kvalue fordifferent thicknesses

30mm
thickness

Ordinary Concrete Thickness:25cm

Type “S” bricks Thickness: 25cm
Fullbricks Thickness: 25cm

Dublewood Thickness: 25cm
(Airspace)

Industrial sheet Thickness: 25cm

40mm
thickness

Dens.2,2t/mc
A=1.28 W/m°C

A =0.410 W/m°C
A=0.93W/m°C
C=4.25W/m°C

C=073W/m°C

0.63
0.80

0.62

0.65

5omm
thickness

A=thermal conductivity coefficient ' K=heattransfercoefficient C=(l/C=K)conduction

Manual Revestimentos Apcor ING.indd 42

Thickness

+ 2mm’

*Tolerance of the measures

Size (mm)
ISmm’ iI3mm’
Considering the standardsize
*Tolerance of the measures
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Start byassembling foundationandside profiles,and thenapply glue followed by insulation, whichin this case s pure
expandedagglomerate. This is followed by application of reinforced base (fiberglass -150/ 220 kg), the primary layerand,
finally,application of the final covering.

Externalbuildingwalls.

Double wall (air cavity)

insulation

Heattransfer
Density coefficient

Thickness*

Size (mm)
(asspecifiedinthe project)

*Thicknesses (mm) willdepend onthe thermalresistance andthe heat
transfer coefficient required by the environment.

» Construction and Decoration Materials

The double wallis made up of: masonry (or concrete) wall, corkagglomerate, mechanical attachment, adhesive putty,and
final plaster. The corkagglomerate is attached by using glues (cement glue or liquid nails or special mortars) or through
mechanicalattachment using so-called thermal bushings.

Dividers orinternal walls made of concrete, brick or other materials.
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Use as a decoration
for indoor walls

. Sizes (mm)
Thickness

The dimensionsvaryaccordingto the manufacturer.
Wax,oil,varnish, orinanaturalstate (for on-site finishing)

Asadecorative material forindoorwallsinhomes, restaurants, bars, hotels, etc.

Floating floor

Sizes (mm)

Thickness . . )
Thedimensionsvaryaccordingto the manufacturer.

Oil,varnish,wax, vinyl,orinanatural Accordingto manufacturerinstructions
state (for on-site finishing)

Attached floor

» Construction and Decoration Materials

Thickness Standard
Dimensions (mm)
(forfinishingwork)

QOil,varnish, wax, vinyl,orinanatural The dimensions varyaccordingto the manufacturer.
state (foron-site finishing)
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APCOR - PORTUGUESE CORKASSOCIATION

Av. Comendador Henrique Amorim, n®.580
Apartado 100

4536-904 Santa Maria de Lamas

t: +351227 474 040

f: 4351227474049

realcork@apcor.pt [info@apcor.pt
www.realcork.org / www.apcor.pt
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