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Biosourced materials / Bio-based material

derived from renewable resources,
are increasingly being used in various applications,
including acoustics.

Ta BioBacIKa UAIKG TTPOEPXOVTAI OTTO avavewaiun opyaviki UAN (Bloudada)
MIKPOBIAKAG, QUTIKNG, MUKNTIOKNG ) CWIKAG TTPOEAEUCNG. XPNOIUOTTOIOUVTAl KUPIWG
WG OOMIKA UAIKA Kal TTPOIOVTA OTNV OIKOOOMIKA BIodnxavia, aAAG JTTOPOUV ETTIONG
Va XPNOIJOoTToINBouUV 0€ opIouéva dIAKOOUNTIKA TTPOoIovVTA, €idn €vduong,
OUOKEUQOIES KAl OTABEPA ETTITTAQL.

Ta UNIKG auTd £xouv TTOAAEG HOP®EG: EUNO, KAvvapn, dxupo, BauBakl atrd
KUTTAPIVI, AVOKUKAWMEVA upAopaTa, QAOIOi dNUNTPIAKWY, HioXaveogs, @eAANOC,
Aivapl, wada, ypaaoidl Aifadiou, pavitTdpia (MUKOUAIKA) K.ATT.1 Kal opiouéva gival
TTPOIOVTA ATTORANTWV.



Here are some examples of biosourced materials commonly used for acoustic purposes:

Cork:
Cork is a natural and sustainable material harvested from the bark of cork oak trees. It is known for its excellent acoustic properties
and is used in wall panels, flooring, and ceiling tiles to absorb sound.

Wool and Sheep's Wool:
Wool and sheep's wool are natural fibers that can be used for acoustic insulation. They are often found in carpets, wall coverings,
and acoustic panels.

Hemp Fiber:
Hemp fibers, derived from the hemp plant, are used to make acoustic panels and boards. Hemp is a fast-growing and renewable
resource.

Flax Fiber:
Flax fibers, obtained from the flax plant, are used in the production of acoustic panels. Flax has good sound-absorbing properties
and is a sustainable alternative.
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Recycled Cotton:

Acoustic materials made from recycled cotton, such as denim, are used in the manufacturing of sound-absorbing panels and
insulation.
Bioplastics:
Some bioplastics, derived from renewable sources like cornstarch or sugarcane, are used in the production of acoustic panels.
These panels can be employed for sound absorption and diffusion.
Mycelium:
Mycelium, the root structure of fungi, is being explored as a sustainable material for acoustic products. It can be molded into
various shapes to create sound-absorbing panels.
Bamboo:
Bamboo is a rapidly renewable resource that can be used in the production of acoustic panels and flooring. It has good strength
and can contribute to sound absorption.
Coconut Coir:
Coconut coir, derived from the husk of coconuts, is used in the manufacturing of acoustic panels and soundproofing materials.
Sisal:
Sisal fibers, obtained from the leaves of the agave plant, are used in the production of acoustic panels and wall coverings.

NATURAL ORGANIC TEXTUREL WOODEN

CORK | AN % FLOORING




EtvpoAoyla kat onuacioAoyia

® 0 6pog « Bropaocika uAikd » [bio-based material] onpaivel 611 TrpoépxeTal atrd {wvTtavi UAN, he AAAa Adyia
a1ré QUTIKA 1 {WIKN Blropada.

®  Opiopévol xpnolhoTrolouy TTiong Tov 6po "aypo-UAIKG" (Kal, ouvauwg, "aypo-ouveeTa UAIKA") yia va ava@epBouv o€
UAIKG BIOAOYIKAG TIPOEAEUONG TTOU TTPOEPXOVTAI ATTO TN YEWPYIA.

° O 6pog bio-based uAikd dev Ba TTPETTEI va CUYXEETAI PE TOV OPO 0IKOAOYIKG UAIKA, O OTTOIOG TTEPIAAMPBAVEI £TTIONG TA
YEWAOYIKA UAIKA, KOBWG KAl TA ETTAVAXPNOIKMOTTOINUEVA KOl AVAKUKAWMEVA UAIKA.

° O 6pog « yewAoyikd UAIKG » [geo-sourced] ava@épeTal o€ UMK OPUKTAG TTPOEAEUONG, YVWOTA WG TTPWTOYEVH UAIKA,
TA OTTOIO UTTOPOUV VO XPNOIUOTTOINBOUV PE JIKPNR ETTECEPYOOIA: aKATEPYAOTN YN, TTETPA.



Pioneering sustainable materials
in acoustics.

Whenever we're looking for new designs, products or materials, nature is always
our first source of inspiration.

We strive to create acoustical solutions that not only check the boxes of
functionality and design, but that also contribute to creating a better tomorrow for
our planet. Nature provides a wellspring of ideas for colours, patterns and shapes.
And, when you explore beneath the surface, it holds the key to removing
unsustainable ingredients from the equation entirely.

Our criteria for materials:

* It should be possible to trace the material back to it’s source of origin

¢ There should be zero risk of recycled materials containing dangerous content
e Materials should have a low amount of volatile organic compounds (VOC)

* ltshould be possible to recycle and/or reuse the material



Acoustic insulation solutions

are often implemented in existing buildings to reduce
noise transmission and acoustic phenomena

and improve overall comfort.



Here are some examples of acoustic insulation solutions commonly applied to existing buildings:

Adding Insulation Materials:
e  Walls: Installing additional layers of insulation material, such as acoustic panels, mineral wool, or fiberglass, on existing walls can
significantly reduce sound transmission.
e  Ceilings: Applying acoustic ceiling tiles or adding insulation above the ceiling can help absorb and block sound.
Sealing Gaps and Cracks:
e |dentifying and sealing gaps or cracks in walls, windows, doors, and other openings can prevent sound from entering or leaving a
space.
Double Glazing or Window Inserts:
e Installing double-glazed windows or adding window inserts with acoustic properties helps reduce noise penetration through
windows.
Weather Stripping:
e  Applying weather stripping around doors and windows enhances their soundproofing capabilities by creating a tighter seal.
Acoustic Curtains or Drapes:
e  Hanging heavy curtains or drapes with acoustic properties can absorb sound and reduce its reflection within a room.
Floor Coverings:

e  Using thick rugs or carpets can help dampen sound transmission through floors. Additionally, underlayment materials with acoustic
properties can be added beneath flooring.



Wall Coverings:
e  Applying acoustic wall coverings or fabric wall panels can absorb sound and improve the overall acoustics of a room.
Bass Traps:
e® Installing bass traps in corners of rooms can help control low-frequency sound waves, particularly in spaces where music or home
theaters are present.
Resonators and Diffusers:
e Introducing resonators and diffusers strategically within a room can help manage sound reflections and create a more balanced
acoustic environment.
Spray Foam Insulation:
e  Applying spray foam insulation in wall cavities can reduce both airborne and impact noise.
Mass-Loaded Vinyl (MLV):
e  Adding MLV barriers to walls, ceilings, or floors can effectively block sound transmission.
Acoustic Doors:
e  Upgrading doors to those with acoustic seals and heavier mass can significantly improve sound insulation.

Before implementing any acoustic insulation solution, it's crucial to conduct a thorough assessment of the existing building's structure and identify
specific areas of concern.



Biosourced materials../Acoustic solutions



Il

——=\ M\ |
| ‘ W

"v‘.M‘A"\,‘,A'A,‘w.N“ —

THE BOOK OF ACOUSTICS

THE BOOK OF ACOUSTICS

THIS IS AHANDBOOK FOR ARCHITECTS AND
INTERIOR DESIGNERS WHO WANT TO CREATE
ACOUSTICALLY BEAUTIFUL SPACES THAT MAKE
PEOPLE FEEL HAPPIER, HEALTHIER AND MORE
PRODUCTIVE.

Download PDF

https://u.pcloud.link/publink/show?c
0de=XZ3392kZ69m6I3XjKrfgby5x9
AQyVR8cyEdX
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ABSORPTION

bsorption occurs when a
sound wave is absorbed by the
object or material it encounters.
A sound wave that is absorbed
transforms into heat energy inside
the object or material absorbing it.

How much energy gets absorbed
or continues to travel onward
depends on the thickness and
nature of the material. Too little
absorption causes sound to reflect.

Incoming sound

Absorption




Absorption

L1 1]

Diffusion

N

Refraction

L1 1]

A
1)

Diffraction

Reflection

Transmission

DIFFRACTION

iffraction is when a sound
wave either bends around the
edge of the object it encounters, or
passes through a narrow opening,
such as a doorway, and then spreads
out. Diffraction can lead to privacy

issues and disruptions, especially
in shared, mixed use spaces. It’s
the reason why someone speaking
in a room with an open door can be
heard by the people sitting outside.

Incoming sound

Diffraction
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DIFFUSION

iffusion typically occurs when
D the texture and hardness of
the object or material is similar to
the sound’s wavelength. Exactly
how the sound diffuses depends on
the nature of the surface texture.
Too much diffusion can make it

difficult to localise where a sound
is coming from. Diffusion occurs
when a sound wave diffuses or
scatters in different directions
upon encountering an object or
material.

Incoming sound
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REFLECTION

R eflection happens when a
sound wave hits an object or
surface, such as a wall, and reflects
or bounces back. Reflection is most
pronounced in rooms with smooth
and hard materials like marble

or glass. Reflection can result in
sound amplification, echos or
reverberation. Too much reflection
can make a room feel loud and
irritating.
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REFRACTION

efraction occurs when a sound
wave bends as it travels from
one object or material to another.
Both the direction of the sound
wave and the speed at which it
travels changes depending on the

properties of the object or material
as well as temperature. Refraction
can result in so-called ‘shadow
zones,” where sound cannot be
heard even when the source is
within the listener’s view.
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TRANSMISSION

T ransmission takes place when
a sound wave transfers from
one material or medium to another,
and then continues to travel out
through the other side. How much
transmission occurs depends on

how well the acoustical impedances
of the two materials match.
Transmission becomes problematic
when a sound originating from one
room travels through the wall to be
heard by the people next door.

Incoming sound

Transmission
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THE
ABCDs OF
SOUND CONTROL

When setting out to manage sound behaviour
and acoustical issues in an indoor space,
there are four basic approaches you can take:
Absorb, Block, Cover or Diffuse.



THE
ABCDs OF
SOUND CONTROL

When setting out to manage sound behaviour
and acoustical issues in an indoor space,
there are four basic approaches you can take:
Absorb, Block, Cover or Diffuse.

Absorb

Sound can be absorbed or captured
by porous treatment materials to
diminish the amount of reflection
in a space. These materials can be
installed on ceilings, floors, walls
or be integrated in furnishings
and other objects in a space.
The goal is not always to add
as many absorbers as possible.
Rather, the optimal amount of
absorbent materials used should
be determined by calculating the
optimal reverberation time of the
specific type of space.

Cover

Sound can be covered or masked
by introducing additional sounds to
a space. The aim is to make it more
difficult for the brain to detect
intelligible fragments of sound or
conversation so that focus can be
maintained on the intended activity
like work tasks, for example. These
active solutions are either natural
or artificial in nature. Natural
solutions might be, for example,
an indoor water feature. Artificial
solutions typically involve the use
of randomly generated electrical
signals that are introduced to a
space via a loudspeaker.

Block

Sound can be blocked, or stopped
from traveling, through the
introduction of barriers between
the sound source and the listeners
in a space. A blocker can take
the form of a wall, partition, a
tall piece of furniture or extra
layers of drywall. Blocking can
involve sealing off or isolating a
sound source, such as a machine,
by building a separate room or
isolation chamber. Appropriate
ceiling material may also be
necessary to block unwanted
sound transmission.

Diffuse

Sound can be diffused, or scattered
in different directions through the
introduction of objects or materials
with textured or uneven surfaces.
Rather than diminish the sound,
the idea is to improve its quality
by reflecting and spreading it
out more evenly. For example,
diffusers can be used to address
disturbing sound focusing or to
make a dull space feel more alive.
Diffusers come in different shapes
and sizes, from curved panels to
quadratic diffusers and custom
designs. Different depths of the
diffusing surface address specific
frequencies.
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REVERBERATION

roomwith a long reverberation
Atimo can be perceived as
more spacious and optimise
the experience of listening to
live music. Reverberation is less
optimal for speech, however. When
it is too long, it can cause the
sounds of individual words spoken
consecutively to
simultaneously.
Reverberation is the lifetime or
persistence of a sound wave in an

reverberate

enclosed space, measured from the
time it first appears to the time it is
no longer audible. As a sound wave
travels around a space, interacting
with different obstacles, it is
reflected back and forth between
surfaces with some of its energy
being absorbed upon each impact
until it completely ‘dies out’. The
more absorbent the room, the more
quickly the sound diminishes.

N

Direct sound




ECHOS

E choing indoors can make
conversation  difficult, and
amplify distracting sounds. When
reverberation time is long enough,
an echo can occur. An echo is the
distinct repetition of an original
sound produced through the
reflection of sound waves, which
arrives at the listener following
a delay. The length of the delay

depends on the distances between
the reflecting sound surface, the
sound source, and the listener. One
type of echo that is particularly
problematic is a flutter echo. A
flutter echo is the phenomenon of
sound energy becoming trapped
and reflecting repeatedly between
two parallel surfaces, such as in a
hallway.

Original sound

l



REVERBERATION
TIME

R everberation time (RT60) is
the lifetime of a sound in a
space, or the amount of time it
takes for the sound to decrease by
60 decibels (dB) once the source
of the emission has stopped.
Reverberation time is measured in
time (seconds) and sound pressure
(dB). Spaces with an RT60 less than
0.3 seconds are considered to be
acoustically ‘dead’, while spaces
with an RT60 more than 2 seconds
are considered to be ‘echoic’.

A long reverberation time may
make a room sound echoey, live,
and full. A short reverberation
time may make a room sound dull
or dry. Generally, a large room
will have a longer reverberation
time than a small room. While a
room equipped with many sound-
absorbing materials, like carpets
and textiles, will have a shorter
reverberation time than a room
with fewer sound-absorbing
materials. Likewise, a room with
many reflective materials will have

Sound Pressure
Level (dB)

s

Sound Source
switched off

100

»
»

Time RT60

a higher reverberation time than
a room that does not. The ideal
reverberation time depends on the
intended use of the space.

A simplified calculation of
reverberation time (T) can be
conducted using the volume of the
room (V) and absorption surface
area (A), according to Sabine’s
formula: T = 0.16 x (V/A)

60 dB
decay

Time (s)
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TIME
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Sound absorption coefficients

for common materials

Coefficient (a) Coefficient (a)
Material 500HZ 1000HZ 2000HZ Material 500HZ 1000HZ  2000HZ
Walls Floor
Brick, unglazed .03 .04 105 | Sonceer 015 .02 .02
. Linoleum, asphalt,
Brick. unlazed 02 02 02 | wbberorcoktie | .03 .03 .03
P ‘on concrete
Plaster, gypsum, or
lime, smooth finish .02 .03 .04 Wood 10 .07 .06
on tile or brick
Pla:nr. gypx:m. B s g
or lime, rou et in
et s .06 .05 .04 _‘w.,{’:’::mmm_ .07 .06 .06
on lath
Concrete block, Carpet, heavy, on
light, poroiss 31 .29 .39 b o 14 .37 .60
Same, on 40 oz
Concrete block, P
s el .06 .07 09 | haireltor foam .57 .69 n
Same, with
Gypsum boards. impermeable latex
1/2-inch nailed to .05 .04 .07 backing on 40 oz .39 .34 48
2x4s, 16 inches 0.c. hairfelt or foam
rubber
ey g, a7 .09 10 | Marble or glaze tile .01 .01 .02
L § "
et .04 03 .02 Fabrics
_ . Light velour, 10 oz
g:‘:‘:“" et a8 12 .07 f;:i’:h{";n":::m M a7 24
with wall
Medium velour,
Misc 14 oz per 5q yd, .49 75 .70
draped to half area
Chairs, metal or Heavy velour, 18 oz
wood seats, each, 22 .39 .38 per 3q yd, draped to .55 72 .70
unoceupied half area




SPEECH
INTELLIGIBILITY

peech intelligibility is a

measure of the quality of the
transmission of speech. Speech
intelligibility is particularly
important in public spaces where
occupants need to be able to clearly
hear and understand instructions,
whether the instructions are
coming from a person in the same
room or via an electronic public
address or voice alarm system.
For instance, this could apply to
classrooms, auditoriums, churches,
conference rooms, concert halls,
airports, trains stations and

ts of speech and noise.
A number of factors influence
speech intelligibility, including
ambient noise level, reverberation
time, the frequency response of
a room, psychoacoustic masking
effects, as well as the quality of
any sound reproduction equipment
being used to transmit sound in the
space.

The Speech intelligibility
index (SIl) is represented on a
numeric scale called the Common
Intelligibility Scale (CIS). The
value ranges from O to 1, or bad to

shopping centres. excellent, and indicates the degree
Speech intelligibility is to which a space, aka transmission

calculated according to a channel, degrades speech

standard index using acoustical intelligibility.

0 STl 03 0.48 0.6 078 10

The Speech Intelligibility Index (SlI)

Catagory Nominal Type of g E ples of typical Comment
STl value information usage
Excellent intelligibility but
A+ >0,76 Recording studios rarely achievable in most
environments
Complex messages,
A 0,74 unfamiliar words
Theatres, Speech auditoria,
courts, Assisti High speech intelligibility
s Hearing Systems (AHS)
B 0,7 unfamiliar words g
Theatres, Speech auditoria,
Co 3 - e S
(o] 0,66 u:;:.m.;i:.:v:rg:‘ hlmnhmr:::.‘pmhrunu. High speech intelligibility
Complex messages, Lecture theatres, classrooms, = S
D 0,62 familiar words concert halls Good speech intelligibility
E 0,58 Complex messages, Concert halls, modern churches High quality PA systems
- familiar context ¥ e Y 4
PA systems in shopping malls,
F 0,54 Cc:"zllo:'r:::;:g::. public building offices, VA systems, Good quality PA systems
cathedrals
Complex messages, Shopping malls, public building
G 0,5 familiar context offices, VA systems Target value for VA systems
H Simple messages, VA and PA systems in difficult Normal lower limit for VA
0,46 familiar words acoustic environments systems
1 0.42 Simple messages, VA and PA systems in very difficult
o familiar context spaces
J 0,38 Not suitable for PA systems
U <0,36 Not suitable for PA systems




TREATMENT PLACEMENT
BY ROOM SHAPE

The geometry of a room

shapes the acoustic environment

he shapes created by the

location of constructed walls
and barriers also form the acoustic
character of a space. As these
diagrams illustrate, convex and
elaborate surfaces cause sound to
scatter, flat surfaces cause sound
to reflect, and concave surfaces
tend to focus sound waves as
they reflect away. Collectively, the
surfaces of a given space not only
influence how sound will behave
but also the path that it will take.

If youare in the position to influence
the architectural layout of a space,
you can make decisions early on
that lead to optimal acoustics
instead of having to fix problems
later. Generally, domes and round
shapes should be avoided when
possible as they cause sound
focusing issues. Parallel surfaces
are also problematic, leading to
excessive reflection issues such as
flutter echos.

Small spaces

Hallways

Slanted surfaces

LD

Multi-storey spaces

Large spaces

—

Circular spaces

Connecting rooms
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Alkali
‘Treatment
—
straw buds for 24 hrs
Peroxide
‘Treatment

Plant waste

A view of harvesting site where finger millet Fibers used for
grains are separated from harvested sample preparation
finger millet plant

FiGure 1: Fiber extraction from finger millet straws at Bandipalya.

Hand
Seperation Chopped Fibers

Alkal! Treatment
for 24 hrs

Fibers used for
Sample Preparation

Darbha plant

Ficure 2: Darbha fiber extraction from darbha plant.

Ripe Bulrush plant Decorticator Ripe Bulrush fiber

Ficure 3: Fiber extraction from ripe bulrush.
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Diagram of the cylindrical two-
microphone impedance tube and b) the
image of the impedance tube setup used
in the measurement

Kundt's tube for the absorption
coefficient measure (above) and airflow
resistance measurement system at
alternate airflow (below
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Coconut

Electronic microscopy images at different
scales for some natural fibers. From left
to right: hemp, kenaf, cotton, and
coconut

(images courtesy of Dr. Jesus Alba —
Universitat Politecnica de Valéncia,
Spain)

https://doi.org/10.1016/j.buildenv.2015.05.029
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‘Fanocel

: Discover Fanocel, a sustainable alternative to
plastic materials sourced from fossil fuels. :
. This bio-composite material is made from
cellulose acetate and by-products of the agri-
food sector. Cellulose, extracted from natural
: resources like cotton plants and wood fibers,
along with acetic acid, forms the foundation of
Fanocel. This material is water-repellent, '
: elastic, durable, and non-toxic. Responsible
dyes, derived from agri-food by-products

: such as hemp leftovers, charcoal, and
: tobacco rgmnants, are used. Fanocel offers a
: @S d sustainable solution for various

blications, including flooring, wall

S, tiles, and more.
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Mycelium (pl.: mycelia)

is a root-like structure of a fungus consisting of
a mass of branching, thread-like hyphae.m
Fungal colonies composed of mycelium are
found in and on soil and many other substrates.
A typical single spore germinates into a
monokaryotic mycelium,m which cannot
reproduce sexually; when two compatible
monokaryotic mycelia join and form a dikaryotic
mycelium, that mycelium may form fruiting
bodies such as mushrooms.[2] A mycelium may
be minute, forming a colony that is too small to
see, or may grow to span thousands of acres
as in Armillaria.


https://en.wikipedia.org/wiki/Fungus
https://en.wikipedia.org/wiki/Hypha
https://en.wikipedia.org/wiki/Mycelium
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Substrate_(biology)
https://en.wikipedia.org/wiki/Spore
https://en.wikipedia.org/wiki/Monokaryon
https://en.wikipedia.org/wiki/Mycelium
https://en.wikipedia.org/wiki/Dikaryotic
https://en.wikipedia.org/wiki/Sporocarp_(fungi)
https://en.wikipedia.org/wiki/Sporocarp_(fungi)
https://en.wikipedia.org/wiki/Mushroom
https://en.wikipedia.org/wiki/Mycelium
https://en.wikipedia.org/wiki/Armillaria

Fields Acoustic Panels

Acoustic modules are made from soft, foam like
mycelium materials grown on upcycled textile
residues. Thanks to the unique technology, Acoustic
panels represent today the most sustainable
solution dedicated to acoustic comfort. They are
characterised by a unique velvety finishing and
different 3D shape, to maximise sound absorption
as well as aesthetic comfort.

FIELDS: Inspired by patches of cultivated land as
seen from above, Fields features an irregular
hexagon shape. Its soft, velvety surface is marked
by delicate stripes, recalling the pattern of the
seeding tracks. A calm texture, evoking a long-
lasting collaboration between Humans and Nature.
Despite their irregular shape, Fields modules allow
for perfect tiling compositions, by means of a simple
rotation of its geometry on one side. When adjacent,
as in their standard configuration, the lines always
meet each other, creating a visually ordered and
elegant pattern

Non-GMO, non-allergenic fungal strains, which do
not release any spores throughout the whole
production process. The materials have been tested

for alleraenic and VVOC. Fmissinns



lthe use of bars to which a large wool weft

Characterised by a dotted texture.



Thermafleece acoustic insulation is a greener
@alternative to normal Rockwool type acoustic
Blmineral wool and is manufactured in the UK
using sheep's wool. It offers first-class acoustic
performance in cavities of buildings whilst

minimising impact on the environment.



Hemp Block

Hemp blocks are unique bio based
construction bricks that combine insulation and
thermal mass properties. It contains probiotics,
hydrated dolomitic lime, and hemp shiv.

Respecting the principles of social and
environmental sustainability, it possesses all of
the characteristics required of a sustainable
building material: high insulating capacity, low
embodied energy, and the ability to absorb
CO2 from the atmosphere.

With the monobloc solution or by filling an
empty cavity with insulating interposition, it can
be used to construct an insulating masonry wall
for the building envelope.






Sea Stone is a sustainable material that is
composed of natural, non-toxic ingredients and
Every year, 7 million tons of seashells are
discarded by the seafood industry and
aquaculture. Even though some of the
seashells have been recycled and used as
fertilizers, the majority of them are being thrown
into landfills or by the seaside. The discarded
seashells which are uncleaned or rotten have
not been cleared away at all and have been
piling up near the beach for a long time, thus,
causing odour pollution and polluting the
surrounding land in the long run.

Yet, these ;hells are materials with high
potential,which consist of over 90% calcium
carbonate,containing similar to the one of what
calcium carbonate in the limestone contains
and seen as a valuable biomaterial




Project ‘Sea Stone’ proposes the use of discarde\d seashells to create environmentally
and economically sustainable material rathe} thh;i: contributimo the world’s rubbish
problem. The method is currently carried out manually to avoid the use of heat,
electricity and chemical treatments and ensure the process is aEtainable and
affordable as possible. Moreover, it is expected to positively impact effects such

as reducing waste disposal costs, preventing marine pollution, and recycling waste by
creating value-added products with artistic, aesthetic, and functional new uses




Bwall, exploiting parametric systems. It is also valuable for its
acoustic insulation ' ' ‘

lE xploring the symbiosis between low-tech material and high-
tech processes. The 100% natural and sustainable expanded
cork agglomerate is transformed through generative design L
algorithms and advanced digital fabrication processes,
expressing a new formal aesthetics. This creative and
disruptive system not only optimizes cork’s thermal and
acoustic properties but also adds artistic value to traditional
walls.




Cursed by sound. Liked by architects. Loved by nature.

Discover our wide range of acoustic products:

BAUX Acoustic Wood Wool Panels & Tiles contain

two of the world’s oldest building materials, the
combination is simple and ingenious. BAUX Acoustic
Pulp Panel is the first in the world to uncomprisingly

combine true sustainability with functionality.

BAUX Acoustic Wood Wool Ceilings is the
sustainable and acoustically outstanding option for
ceilings. It’s optimised for installations standards,
easy to cut, crop and adapt and has boundless colour
options.

BAUX Acoustic Flexfelt Screens is the most

sustainable felt product on the market yet. This
complete system of floor and desk dividers offers a
wide range of colours and designs for any office
space.



O1 TTAGKeG CUAGUaAAou Heraklith
TTPOCPEPOUV UNXAVIKI aVTOXH,
Bepuoudvwon, nxouovwaon /
NXoatmmoppoPnon, HE ECAIPETN
avtidpaon otn ewTId. 'Eva UAIKO pe
Baon 10 EUAO, TO OTTOIO O€EV
eTnpeddeTal ammd uwnAn uypacia. Ol
TTAGKES CUASGaAAou Heraklith gival
EAQQPIEG, EUKOAEG OTNV TOTTOBETNON PE
ECAIPETIKA TTPOCQUCT OTO PTTETOV.
‘Exouv pgeydAn avtoxrn otn 8pauon Kai
dlapkela CwNG. AlaTiBeTal katda
TTapayyeAia Kal o€ JopPr) ME ywvia
45% oTa dkpa. AvTidpaon oTn QWTIA:
kKatnyopia A2-s1, dO katd EN 13501-1.

https://www.knaufinsulation.gr/proionta/h
eraklith-a2-c












O ToaTUAG AMOTEAEL KATAOKEUT), amapaitntn yla
N SLOUOPdWON TWV ECWTEPLKWV TOLWV.

Mevikd, kataokevdletal éva EUAWVO TAQLOLO LE
opl{OVTLEG, KATOKOPUGDEG Kal TAAYLEG EUALVEG
dokolg, TOo omoio mAnpwvetalr Me AlBoug,
KEPOUIKA oTolxela, MaAAl, oxupa K.o. TEAOG
ETXPLlETAL PE TOLEVTOKOVIA.

http://5a.arch.ntua.gr/project/18368/19363
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e ToOTOUUAG N TOATUAG: EUALVO
SLOXWPLOTLKO E ETXPLOMA KAl ATTO
TG U0 mMAeupEg (ooBAg).

napaAAayr): TormoB£Tnon UALKOU aVAUECSO OE
SV0 oelpec EVAWV yla KaAUTEPN HOVWON.AUTO TO
UALKO ouvnBwg £wvat axupo N HoAAL amod
KOTOIKEG.

e  Muwoavtpa: tumog EUALVou
SloywpLoTikou Ttoixou (bev
TiPoodPEPEL TOOO KA LOVWON OG0 O
TOOTOUMAC).YTIAPXOUV TIEPUTTWOELG
TIOU N HLLOAVTPO XPNOLLOTIOLE(TOL YLaL
Pevdopodn.

http://5a.arch.ntua.gr/project/18368/19363




AO03 — Architectural Implementation Study ?
APXITEKTOVIKN WEAETN EPAPPOYNC ;

H apxitektovikn peAétn edpappoyng (ME) eival to oUvoAo twv
oxeblwv mou adopd TIG KATAOKEUAOTLIKEG AETMTTOUEPELEG, TA
XOPOKTNPLOTIKA TWV UALKWV Kal TIG LEBOSOUC KATAOKEUN G TOU
€pyou. ATtoteAel avamOOTIOLOTO TR TNG APXLTEKTOVLKNG
MEeA£TNC, EVW 0 OKOTIOC TNG lval vat KaAAU P eL kA Be
KOTOLOKEUQLOTLKK) TITUXI) TOU €pYOU, LEXPL TNV Ttapadoaon Tou.

The architectural application study (AlS) is the set of
drawings concerning the construction details, material
characteristics and methods of construction of the project.
It is an integral part of the Architectural Design, and its
purpose is to cover every construction aspect of the
project up to its delivery.

stru



AQ3 7

H apxLtektovikn HeEAETN edapUoynC AVAAUETAL OTLC TTOPAKATW PACELG:
1.AemtopepnC 2xeSLAOUOC

2.Texvikeg Mpodlaypadeg

3.

1. Aemttopepng IXESLAOUAG

O AemtopepnC oXeSLAOUOC lval TO 0TASLO OTIOU EKMTOVOUVTOL TOL KATAOKEUAOTLIKA oXESLA (TT.X. KATOYELG
Kol OPELG AOUTPWYV, KATAOKEUAOTLKEG AeTOUEPELEG SamedwV, EUAOUPYLKWYV, ToLXomoLLag, Enpag dopunong
KATL.).

The architectural application study (AlS) is the set of drawings concerning the construction
details, material characteristics and methods of construction of the project. It is an integral part of
the Architectural Design, and its purpose is to cover every construction aspect of the project up
to its delivery.
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1. Aenmtopepng IXeSLAOUAG

EvSELKTIKA AOLTOV, 0 AEMTOUEPNC OXESLOOUOG CUVIOTATOL OTNV TAPOKATW Alota oxeblwv:
ApPXLTEKTOVIKAL

*Alataén NepBarrovrtog Xwpou os KAlpaka 1/50 4 1/100 4 1/200

*Alaypappo Ekokadpwv og KAipaka 1/50 4 1/100

*Katoelg OAwv twv 2tabuewv oe KAipaka 1/50

*Oyeic Ktnpiou oe KAlpaka 1/50

*Touég Ktnpilou og KAlpaka 1/50

As an example, the detailed design consists of the following list of plans:

Architectural

- Architectural Architecture - Layout of the Surrounding Area in 1/50 or 1/100 or 1/200 Scale
- Excavation diagram at 1/50 or 1/100 scale

- scale plans of all levels 1/50

- Building elevations at 1/50 scale

- Building sections in 1/50 scale

Maybe for your pavillon, you need to draw at 1/20, 1/10 or 1/1 scale.



From AO2 to AO3

the structural elements (walls, floors, etc.) ensure the stability and resistance
of the building under the effect of loads (gravity, wind, earthquake, etc.)
Aopn

Ta dopika aToixeia (Toixol, dATTEdA K.ATT.) e€ac@aAifouv Tn 0TABEPOTNTA TOU
KTIPIOU KQI TNV AVTOXH TOU OTIG ETTIOPACEIC TWV QOPTiwV (BapuTtnTag, avéuou,
OEIOMOU K.ATT.).

Non-structural Elements

non-structural elements (chimneys, partitions, fagade elements, suspended
ceilings, etc.)

Mn douIK& oToIXEIa

MN OOMIKA OToIXEIO (KAUIVADES, XWPIoHATA, OTOIXEIA TTPOCOWNG, WEUDOPOPES
K.ATT.)



EvOelkTikad AoLmov, o AEMTOUEPNC oXESLAOUOC ouvioTatal oTnV napokatw Alota oxedlwv:

KOtaoKEUOLOTIKEG AEMTOMEPELEG:

... The details must be proposed by each group according to the originality of their pavilion.
O1 AeETTTOUEPEIEG TTPETTEI VA TTPOTEIVOVTAI ATTO KABE oudada avaloya e TNV TTPWTOTUTTIA TOU TTEPITITEPOU TNG.



2. Texvikég Mpodilaypadég

To tevyog Texvikwy Mpodlaypadwv gival Ta TPOTUNA TNEG KATOLOKEUT G KOL TO OUVOAO TWV ATTALTHOEWV TLC
omoleg akoAouBoUv OAa Ta EUMAEKOUEVA LEPN TOU £pYoU. ATTOTEAEITOL QTTO TO TTAPAKATW TTOPAPTHMATAL:
*Yroxpewaoelg Avadoyou

*MNpodiaypadéc YAkwv

*Kavoviopol kat Npotumna

*[MAAvo YALKWV KOlL EYKATECTNUEVOU EEOTIALOOU

*MeBodoAoyia yla kaBe oTAdLO TNC KATATKEUNG

2. Technical Specifications
The Technical Specifications are the standards of construction and the set of requirements that all
parties involved in the project follow. It consists of the following annexes:

Material Specifications

Material and Equipment Schedule
Methodology for each stage of construction



