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Natural acoustic
solutions

Giai phap tiéu am twr thién nhién

Remak® Woodwool acoustic panels are the natural ceiling and wall
cladding choice for all types of building. Our high performance acoustic
solutions can be seen everywhere, such as in schools, sports centres
swimming pools, offices and public buildings, theatres, hotels and even
private homes, in Vietnam and around the world. The combination of
wood and cement creates Remak® Woodwool unique sound absorbing
properties, ensuring good acoustics in any room. The material has a
natural resilience and can handle moist environments, while also
providing effective fire protection. Remak® Woodwool is a natural
product with documented sustainability throughout its entire life cycle.

But Remak® Woodwool is more than just acoustic panels. Our solutions
also give you the opportunity to integrate and conceal for example
speakers in the Remak® Woodwool ceiling. Specially designed lighting,
decorative elements and a wide range of accessories are also available.
You can read about all this on the following pages.

Pleasant reading.

TAm tiéu &m Remak® Woodwool |a giai phap &p tran va twdng tw nhién
pht hgp v&i moi loai cong trinh. Gidi phap am thanh hiéu suét cao cua
chung t6i co thé tim thay & moi noi, ti trwdrng hoc, trung tam thé thao, bé
boi, van phong cho dén cactoa nha thwong mai, nha hat, khach san va
céng trinh dan dung tai Viét Nam va trén toan thé gioi. Sw két hop gitra
soi gb va xi mang tao nén cac dic tinh hap thu am thanh doc dao cla
Remak® Woodwool, ddm bao ch4t lwgng am thanh tuyét vai trong bat ky
méi tredng ndo. Vat liéu cé kha ndng phuc hdi tw nhién va cé thé chiu
dwoc mdi trudng Am wat, ddng thdi co kha nang chéng chay hiéu qua.
Remak® Woodwool 14 san phadm tw nhién cé dd bén cao trong sudt qua
trinh str dung.

Remak® Woodwool khdng chi don thuan [a nhirng tAm tiéu am, ma giai
phap ctia chiing téi con tich hop hé théng am thanh va loa &m tran, taora
mot héthéng am thanh nhd gon, khong bi 16 ra ngoai, mang lai mot khéng
gian kién trGc hién dai. Thong tin chi tiét vé giai phap tiéu &am Remak®
Woodwool, quy khach hang vui long tham khao dwi day.
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RAW MATERIALS

Natural raw materials

Nguyén liéu tlr thién nhién

Remak® Woodwool is cement-bonded wood wool panels made using nature's

own materials — wood and cement.

The recipe for Remak® Woodwool acoustic panels
is as simple as it is viable, and has been followed
since 1935. By mixing wood and cement, we create
cement-bonded wood wool, combining the
strength of cement with the natural properties of
wood. The result is a healthy material with a
number of inherent natural benefits.

Coéng thirc san xuét tdm tiéu am Remak®
Woodwool don gidn nhw nhitng gi ban thay, va
dwoc san xuat lan dau tién trén the gioi tir nam
1935. Bang cach tron sgi go va xi mang ching toi
tao ra mot sén ph&m két hop dugc dac tinh ciing
chéc ctia xi mang véi tinh chat tw nhién ctia gb. Két
qua tao ra mdt san phdm méi an toan, bén virng véi
nhiéu tinh n&ng siéu hang.
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Wood

The wood used in Remak® Woodwool is acacia
and pine from local industrial forests. Industrial
timber is a renewable resource, as more is planted
than is logged. Wood is also a CO - neutral
resource, as it absorbs as much CO during its
growth as is emitted during its management,
logging and transportation. We use certified wood,
guaranteeing that it can be traced back to
responsible forestry operations.

Go

Gb st dung dé& san xuét tAm tiéu am Remak®
Woodwool 1a gb keo va gé thong trong cong
nghiép. G& cong nghiép dugc xem la mot nguon tai
nguyén tai tao vi dwoc trong nhiéu hon la khai thac.
Go6 cling la mot nguyéen tai nguyén CO trung tinh, vi
né hap thu CO trong qua trinh sinh trwvdng twong
dwong voilwgng CO phat sinh trong qua trinh quan
ly, khai thac, van chuyén. Chung t6i st dung gé
dwoc chirng nhan, ddm bdo rang né dwoc khai
thaclam nghiép co trach nhiém.

Remak® Woodwool 1a tAm tiéu am dang soi ép dwoc lam tr nguyén liéu tw

nhién - g6 va xi mang.

Cement

The production of Remak® Woodwool panels uses
only cement from Vietnam Portland, which extracts
the raw materials from the Vietnam bedrock with
minimal environmental impact. Chalk and sand are
the key raw materials used to make Portland
cement. Both chalk and sand is extracted in
Vietnam, where sand dredging helps keep sailing
channels navigable.

Xi mang

Cac tam tiéu am len gb Remak® Woodwool chi
dwoc san xuat tr xi méng Portland Viét Nam,
nguyén liéu tho tr da goc Viét Nam dwoc khai thac
véi tac dong méi treong téi thidu. DA voi va cat 1a
hai thanh phan chinh @& 1am nén xi mang Portland,
ca. Ca bot da voi va cét‘déu dwoc khai thac & Viét
Nam dw&i sw giam sat ve an toan mai tredong.

Cement-bonded Wood wool

Our Remak® Woodwool cement-bonded wood
wool panels used for acoustic ceiling and wall
cladding are produced at our factory in Hoa Binh,
Vietnam.

The Remak® Woodwool acoustic series comprises
the acoustic panels, design solutions and a wide
range of accessories. All Remak® Woodwool
panels have the same characteristic appearance
and good properties.

Tam tiéu am len goé

Tam tiéu am len g xi mang Remak® Woodwool st
dung cho tiéu am tran, twong dwgc san xuat tai nha
may cla chlng tdi tai Hoa Binh, Viét Nam.

Cac san pham tiéu am Remak® Woodwool gdm
mot serries cac cac phém tiéu &m, cac giai phap
thiet ké va phu kién dong bo. Tat ca cac sén pham
Remak® Woodwool déu c6 hinh dang dac trweng va
dactinh tuyétvoi.
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@ Extreme fine structure, 0,5 mm
Cau truc siéu min, 0.5 mm

@ Ultrafine structure, 1.0 mm
CAu truc cwe min, 1.0 mm

©® Fine structure, 1.5 mm*
CAu tric min, 1.5 mm*

O Coarse structure, 3.0 mm*
CAu truc thd, 3.0 mm*

Structures & colours

C4u tric & mau sac

Fine or coarse structure, natural
colours, classic white or custom
painted colours - The choice is
yours.

The characteristic Remak® Woodwool structure
derives from the thickness of the wood wool.
Remak® Woodwool panels are available in
extreme fine, ultrafine structures.

We use either grey or white Portland cement,
resulting in our natural grey or natural wood
colours. Remak® Woodwool panels require no
further surface treatment, but can be supplied
spray-painted with water-based paint in the
following standard colours: white 101, grey 202,
grey 208, black 207 and red 210. Remak®
Woodwool panels can be supplied in all colours to
order.

Natural wood Natural grey

White 101 Grey 202 Grey 208

Cau tric min hodc thd, mau séc tw
nhién, trang co dién hoac bat ky
mau sac nao - Sw lwa chon la cla
ban.

CAu tric dac trung cia tam tiéu am len g6 Remak®
Woodwool bat nguon tir d6 day soi len go. San
ph&m cé s&n cAu trdc min va siéu min.

Chuing t6i st dung xi mang Portland tréng va xam,
nén san pham len gb s& co6 mau xam va mau gb tw
nhién. Cac tam tiéu am len g6 Remak® Woodwool
khéng can x& ly be mat, nhung cling co thé& phun
son bang son goc nuac 1én be mat dé tao nén cac
mau tiéu chuan nhw trdng 101, xam 202, xam 208,
den 207, d6 210. Chung t6i cling co thé cung cép
duwoctat cad cac mau theo y mudn clia ban.

Black 207 Custom colour
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> Good acoustics

The combination of wood and cement gives Remak®
Woodwool panels a unique surface structure which absorbs
sound and reduces reverberation time in a room.

> Healthy indoor climate

Remak® Woodwool panels are a natural, breathable
material which can absorb and release moisture. The
acoustic panels are allergy friendly and have achieved
leading international indoor climate certifications.

> Documented sustainability

Remak® Woodwool panels are sustainable throughout the
entire product life cycle. The acoustic panels are made
exclusively from nature's own materials, are produced under
minimal environmental impact, and can return to nature as
compost.

> Effective fire protection

The wood wool in Remak® Woodwool panels is encased in
cement and Remak® Woodwool panels therefore have low
flammability.

> Natural strength

Remak® Woodwool panels combine the strength of cement
with the flexibility of wood, and have a lifetime of at least 25
years. Remak® Woodwool panels are a rugged, durable
material, even when subject to moisture or ball impacts. The
cement gives the acoustic panels their stable shape and
moisture tolerance, while the wood ensures they are easy to
work with and suitable for screw installation.

> Flexible design solutions

The characteristic surface structure gives Remak®
Woodwool panels their unique expression. Lighting and
speakers can be combined and integrated in a complete
ceiling.

Six good
reasons for
choosing

Remak®
\Woodwool

Sau ly do dé ban lwa chon
Remak® Woodwool

> Hiéu quatiéu amtuyét voi
Sw két hop gitva gb va xi méng tao cho cac tAm Remak®

Woodwool cé mét cAu tric bé mét doc dao gitp hap thu am
thanh va giam th&i gian vang am trong phong.

> Caithién chatlwong khdng khitrong phong

T4m Remak® Woodwool 1a vat liéu tw nhién, thoang khi c6
thé hap thu va gidi phong do dm. Do cé ngudn gbc chét liéu tw
nhién nén san pham ciing khong gay kich trng va da dat
dwoc kiém nghiém, chirng an toan cho ngudi str dung.

> Canbang sinh thai

Remak® Woodwool c6 dd bén cao subt qua trinh st dung.
Cac tAm tiéu am dwoc san xuét tlr nguyén liéu tw nhién dwoc
khai thac véi tac ddng mai trweng tdi thiéu va co thé phan hay
vé& tw nhién dwéidang phan bon.

> Chéng chay hiéu qua

Céc soi gb trong t&m Remak® Woodwool dwoc bao boc bai
I&p xi mang min va do d6, san pham c6 tinh chéng chay tét.

> Strc manh tw nhién

Tam Remak® Woodwool |a sw két hop d3c tinh ran chac tw
nhién ctia xi mang v&i tinh dan héi clia gd, san pham co tudi
tho it nhat 25 nam. Cac tAm Remak® Woodwool [a mot vat
liéu bén, chdc chan ngay ca khi chiu tac ddng ctia d6 4m hodc
va cham. Xi m&ng mang lai cho cac san pham hinh dang 6n
dinh va kha nang chiu &m cao trong khi g mang lai tinh d&
ché tao, dinh hinh cing nhw dé dang I&p dat bang vit.

> Giai phap thiét ké linh hoat

CAu triic bé mé&t dac trwng mang lai cho tAm tiéu &m Remak®
Woodwool vé dep doc dao. Thiét bj am thanh va anh sang
cting co thé két hop 1&p dat mot cach dé dang va déng bo.
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Good acoustics

Hiéu suat tiéu am tuyét voi

Noise and poor speech intelligibility results in
poor well-being and that’s why good
acoustics are so important.

Good acoustics are important to our well-being, whether at
home, at work, at a leisure centre or public building. Here you
can read about the factors that impact on room acoustics,
what the various terms mean and why they are important:

Sound and noise

Sound is compression waves that travel through the air. We
normally distinguish between sound and noise. We call
pleasant, ordered waves sound but categorise chaotic
obtrusive waves as noise.

Frequency

Frequency expresses how many times a sound wave
oscillates per second. Frequency is measured in hertz (Hz).
100 Hz corresponds to 100 oscillations per second. Bass
sounds have low frequency while treble sounds have high
frequency.

Sound pressure

Sound intensity is described using decibel (dB) units. The
higher the sound pressure, the higher the decibel value. If
dB measurements are to be comparable, they must be made
atthe same distance from the sound source.

Reverberation time

Reverberation time is the time it takes for a sound in aroom to
die out. The room's surfaces determine how sound spreads
within the room

Speech intelligibility

If aroom has a long reverberation time, spoken words will not
die out before the next words reach the listener. This results
in poor speech intelligibility, and it will be difficult for the
listener to understand what is said. However, if the sound is
absorbed, there is a short reverberation time, good acoustics
and a high level of speech intelligibility.

Sound absorption

Short reverberation times can be achieved by using
materials which are good at absorbing sound. This property
can be described using an absorption coefficient — specified
using the Greek letter a (alpha).

Absorption area

A room's acoustics depend on how many square metres of
sound dampening material you install. The higher the
proportion of the room’s surface area that absorbs sound, the
shorter the reverberation time will be in the room.
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Tiéng 6n va tap am tac doéng tiéu cuc dén
nguwdi nghe va do la ly do tai sao tiéu am
lai quan trong nhw vay.

Am hoc tbt rat quan trong déi v&i strc khde ching ta, cho du &
nha hay tai noilam viéc, trung tam glal tri hay cong trinh cong
cong. O day, ban co thé doc va hiéu cac yéu té anh hwéng
dén am hoc, cac thuat ngir khac nhau cé y nghta gi va tai sao
chung laiquan trong vay:

Amthanhva tiéng on

Am thanh Ia nhitng séng nén duwoc lan truyén trong khéng
khi. Chung ta can phan biét gitra &m thanh va tiéng on.
Nhirng séng &m tao cdm glac‘de chiu la @m thanh va nhirng
séng am gay kho chiu la tiéng on.

Tansé .
Tan so la so lan sbng am dao ddng trong mot glay Tan so
dugc do béng Hertz (Hz). 100 Hz twong (rng v&i 100 giao
dong | méi gidy. Am bass c6 tn sb thap trong khi am treble co
tan sb cao.

Cuwong do am

Cuwong dd am thanh dwoc md ta béng don vi decibel (dB),
cwéng dd 4m cang cao thi gia tri decibel cang cao. Néu mubn
xac so sanh cwong d6 am thanh, thi ching phai dwoc do &
cung mét khodng cach véinguon am.

Theigian vang am )
Thoi gian vang am la quang thoi gian tir IGc &m phat ra dén
ltc tAt hdn. Cac bé mét trong phong sé& quyét dinh cach thirc
amthanh lan truyén.

Kha nang nghe rd va chi tiét

Néu mét can phong co thoi gian vang 8m dai, am thanh sé bj
vang, kéo dai dén tan khi am thanh tiép theo duoc truyen
dén tai ngwdi nghe. Bidu nay dan ti kha nang nghe hiéu ctia
ngudi nghe sé bi gidm di. Tuy nhién, néu am thanh duwoc hép
thuy, thoi gian vang am sé giam bét va chi tiét am sé ré rang
hon, nang cao thu cdm clia nguoinghe.

Tiéuam

Co thé giam thoi gian vang am béng céach str dung cac loai
vat liéu c6 tinh hap thu am thanh tét. Kha nang tiéu am cla
vatliéu dwoc xac dinh bing hé sé tiéu am a (alpha)

Dién tich tiéuam )

Am hoc ctia mét can phong phu thudc vao so lwgng vét liéu
tiéu am dwoc str dung. Cang nhiéu dién tich bé mat c6 kha
nang hap thu am trong phong thi thoi gian vang dm trong
phong cang gidm bot.

6X

The desire to change job was six times higher
among teachers who taught in rooms with long
reverberation times.

Sé giang vién giang day trong moi trudng co do on
cao, thoi gian vang am dai muon thay ddi cong viéc
cao hon gap 6 lan so voi so giang vién dwoc giang
day trong moi trwedng cé thdi gian vang am thap.

Background noise impacts on well-being

A report from the Danish National Research Centre for the
Working Environment found that teachers who teach at
schools with poor acoustics are less satisfied with their job
than teachers at schools with good acoustics. The study
found that the most important factor for teachers'
dissatisfaction was long reverberation time, which is known
toresultin a noisy, chaotic acoustic environment.

107 teachers at ten schools in Copenhagen participated in
the study, and the desire to change job was six times greater
among teachers who taught in rooms with long reverberation
times. If the sound level was high for at least one quarter of
the working time, teachers were also less motivated and
experienced greater fatigue.

Poor acoustics also influenced teachers' perceptions of
class unity. The study found that teachers working in
classrooms with long reverberation times perceived the
social climate in the class as more competitive and
aggressive and less relaxed and comfortable.

Absorption coefficient «
Hé so tiéu am a
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Remak® Rockwool have a sound
absorption factor of around 1.0 for
sounds above 500 Hz

Tam tiéu am Remak® Woodwool vé&i 16p béng khoang
Remak® Rockwool day 50mm phia trén c6 thé dat hé s
tituama=1.0 v&idaitantrén 500 Hz

Tiéng 6n anh hwéng dén chéat lweng cudc séng

Theo mot bao cao twr Trung tdm nghién ctru quoc gia clia Ban
Mach vé méi trwéong lam viéc cho thay réng cac gido vién
gidng day tai cac truomg hoc c6 &m hoc kém thuo’ng khoéng
hai long v&i cong viéc cla ho so voi cac giao vién giang day
tai treong hoc dwoc xtr ly trang @m tbt. Nghién ctru cho thay
réng tac nhan gay anh hwéng tiéu cuc nhat den v&i sy hai
Idng trong cdng viéc clia gido vién chinh la tiéng 6n va tap am
gay ra bdi thoi gian vang am dai trong phong hoc.

107 gido vién tai mwoi trwdng hoc tai Copenhagen da tham
gia vao cudc thir nghiém, va két qua cho thay sb gido vién
lam viéc trong moi trwdng gidng day bj vang &m dai ¢ mong
mudn thay doi cong viéc nhiéu hon gap 6 1an. Néu lam viéc
trong méi trwong c6 mire do vang &m Ién, kéo dai trén 1/4
quang thoi gian lam viéc cling kién gido vién gidm doéng lyc
va gia tdng mét mai cang thang.

Am hoc kém ciing gay anh hudng dén cdm nhan cla gido
vién ve s doan két trong I&’p hoc. Nghién cwu chirarang cac
giao vién lam viéc trong I&p hoc cé thoi gian vang am dai sé
cam thdy méi trudng trong 16p hoc dwdng nhw canh tranh
cao hon, cang thang hon. it cé cdm giac thoai mai, thw gian.

Concrete
Tran bé tong

50 mm Remak® Rockwool
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SUSTAINABILITY

The environment is the main focus throughout
the product’s entire life cycle.

M@i trwérng 1a trong tdm xuyén subt toan bd vong ddi san pham.
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O Materials

Remak® Woodwool cement-bonded wood wool panels are
made of 100% natural materials: wood and cement. We use
acacia and pine grown in Vietnam which is the wood comes
from responsibly managed forests.

The production of Remak® Woodwool panels uses only
cement from Vietnam Portland, which extracts the raw
materials from the Vietnam bedrock with minimal
environmental impact. Chalk and sand are the key raw
materials used to make Portland cement. Both chalk and
sand is extracted in Vietham.

@ Transportation

Remak® Woodwool panels are made exclusively from local
raw materials — Acacia and cement Vietnam and the
environmental impact from transportation is therefore
minimal. We have a broad distribution network of local
dealers in our export markets and thus, transportation to end
users can be optimised.

© Production
We have been manufacturing Remak® Woodwool cement-
bonded wood wool panels at our factory in Hoa Binh. The
production of Remak® Woodwool panels takes place under
modern conditions in a closed system without any waste
water discharge.

0O Use

Remak® Woodwool panels contain no harmful substances
or allergens and have qualified for the best Indoor Climate
Labelling categories. Remak® Woodwool panels are also
recognised as a hypoallergenic product.

O Recycling
Wood and cement are naturally biodegradable materials.
Remak® Woodwool cement-bonded wood wool panels can
be composted and returned to nature as a soil conditioner.
The cement in Remak® Woodwool acoustic panels boosts
oxygen levels during the composting process, while the
wood adds organic material to the compost.

@ Nguyénliéu

Tam tiéu am soi len gb xi mang Remak® Woodwool dugc
lam ttr 100% nguyén liéu tw nhién: g6 va xi mang. Chung toi
str dung gb keo va théng dwoc trong & Viét Nam, dolanguon
gb cdng nghiép dwoc quan ly vai khai thac bén virng.

Cac tAm Remak® Wooldwool chi str dung xi mang Portland
twr Viet Nam, vo&i nguon nguyén liéu da voi dugc khai thac voi
tac ddng moi trwcmg tbi thiéu. Ca da véi va cat la hai nguyén
liéu chinh dé san xuét xi mang Portland déu dwoc khai thac
tai Viet Nam.

@ Vanchuyén

Cac tAm Remak® Wooldwool s dung nguyén liéu dia
phucyng - vGi cay keo va xi mang Viét Nam va do d6 tac dong
dén moi trudng tir giao théng van tai la rat nhé. Chung téi co
mot mang lwéi phan phéi rong khap va do vay viéc van van
chuyén dén nguoi dung cudi ciing dwoc ti wu hoa.

© Sanxuit o

Chung t6i xay dwng nha may san xuat tam tiéu am soi len gé
xi méng Remak® Woodwool & Hda Binh, noi c6 nguon
nguyén liéu gb keo tréng cdng nghiép va md da voi tw nhién.
Qua trinh san xuét hién dai va khép kin hoan toan gilp ching
tdi kiém soat dugc lwong nwéc thai tdi thidu.

O Sirdung

Cac tAm Remak® Woodwool khéng chira chét gay doc hai
hay chét gay di rng va dat tiéu chuan s dung trong nha.
TAm tiéu am len g6 Remak® Woodwool ciling dwoc cdng
nhan 1a mot san pham khéng gay di tng.

O Taiché

G6 va xi mang |a hai vat liéu phan hady sinh hoc. TAm tiéu am
Remak® Woodwool co thé dwoc G lam phan bén gitp can
béng dinh duwéng cho dét. Xi méng trong cac tAm Remak®
Woodwool gitip tang lwgng oxy trong qua trinh G trong khi gb
dong vai tro nhw mét vat chat hiru co' vao phan tron.

SUSTAINABILITY
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Remak® Acoustics - Lot 10 Lai Yen Industrial zone, Hoai Duc, Ha noi, Viet Nam

VN: +84 (0) 22427731 . tuvankientruc@gmail.com .. www.soundbox.com.vn




