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UP! Fibre-free from above

»

Welcome to the world of Fural
Metalit Dipling - a place where a lot is
currently happening. With the second
issue of our new magazine, we not only
want to keep you up to date on the lat-
est developments, but also share our
enthusiasm for materials, architecture
and quality with you.

In architecture, it is said that
a roof makes a building a house. It is the
same with rooms, because they only be-
come complete through the ceiling. The
»ceiling” creates extensive physical and
psychological protection. It is about
nothing less. Only ceilings shield us ef-
fectively.

For many years, our metal ceiling
systems have been installed in hospi-
tals, medical offices and healthcare fa-
cilities.

There, they successfully protect
patients, doctors, employees, opera-
tors and, last but not least, the envi-
ronment

Our metal ceiling systems are char-
acterized firstly by hygiene, easy
cleanability and good revisability. Sec-
ondly, by the integrability of a variety of
technical functions such as heating,
cooling, lighting and sprinkler system.
Thirdly, by a proven improvement in
acoustics. Fourthly, by the possibility of
integrated fire protection. Fifthly, by its
convertibility, deconstructibility and re-
cyclability (at the end of its often dec-
ades-long service life). And sixth,
through outstanding aesthetics and
surfaces.

The goal of it all? Acoustic, thermal
and visual well-being combined with
protection and also social and environ-
mental responsibility.

We look forward to discussing your
hospital project with you as well and
achieving an optimal result together!!

Let us inspire and excite you, dis-
cover materials in a whole new way,
and get to know us better! We hope you
enjoy the new UP,

Christian Demmelhuber
CEO Fural Group
Perfect metal ceilings

«
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WHY METAL CEILINGS?

— The components already have a finished surface at the time of delivery.
— Delivery and assembly are dust-free. SR
— Both the ceilings and the substructures stand out due to their durability. e ._" ;
— Thanks to their continuous paint surface, metal ceilings are especially hygienic. 3
— The paint surfaces can be easily cleaned, dry or wet.
— For school rooms and sports venues, our ceilings can be designed to be ball-
proof. ; L3 A
— Our metal ceiling systems can be easily serviced. i : e i)
— There is a possibility of simple dismantling. / i ? o :
— Our products are winners owing to their reusability.
— All our components allow mono-material recycling.
— We have a large portfolio of possible perforations.
— The integration of technical elements can be done easily and precisely.
— Our metal ceiling systems offer optimal conditions for the combination with
heating and cooling elements.
— We manufacture precise and aesthetic products.
— Modular pre-production allows for a short construction time.

Acoustics

Sustain'itbility

{
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Metal wall

Acoustic heating-cooling,
on which images of nature
are projected

or

Colorprint

(printed images of nature)

DA NN HEALTH

Metal ceilings
with integrated technology:
Dolby surround sound system

/
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MODULAR SYSTEM

Together with the builder and plan-
ner, the room goal can be adapted
in the planning phase.

Samantha Mariuzzi / Head of De-
sign of the Fural metal ceiling fa-
mily sketches a patient room to
feel good in.

UP/ 02 Healing - how patient rooms can help

Metal walls

with integrated tech-
nique/technology

n

Table and

Wall pull-out elements

Metal ceilings

With integrated technology:
Projector or TV screen
Metal ceilings

with integrated technology:
Dolby surround sound system

& " /

Screen with patient data
v
/ s ——

and monitor of the electronic
devices of the hospital

P -

Metal wall
el Ll Acoustic heating-cooling,
on which images of nature

are projected

or

Colorprint

(printed images of nature)
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The patient room at

AZ Sint-Maarten in Mechelen (BEL)
as a comfort room

The patient room - ‘.
of the year ‘
from the Jansen Group

—_—
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AZ Sint-Maarten
in Mechelen

Architecture

Jansen Group

Gross floor area

Number of beds
Ceiling system

Fleece
Surface

Perforation

Perforation @
Percentage of holes
Perforation width max

Ref. according to DIN 24041
Distance horizontal
Distance vertical
Distance diagonal
Perforation direction

METALIT DA NN HEALTH

VK Architects and engineers

Interior construction, Cleanrooms,
Surgery, Hospital pharmacy

105.000 m*

643 inpatient beds, 96 in the day hos-
pital

Floating ceilings

KLS 2500 x 860

45° edging

Galvanized sheet steel
powder-coated: RAL 9016

Fural

Rg 0,7-4%
0,7mm

4%

1.197 mm

Rg 0,70-3,00
3,00mm =
3,00mm
4.24mm N\
9

AZ Sint-Maarten in Mechelen (BEL) ;

Patient room of the year




Healing - how patient rooms can help
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We think from the perspéctive
of the patientim
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We think in terms of comfort
of patients and staff:

Climate and room air quality, _, '
acoustic, room-optical and -\ i
hygienic comfort. A ‘

_ !
The well-being of the patient in the When planning patient rooms, the = !F'_H’; § "{

hospital environment, as well as hisor  needs of the patients should be taken {"’ g

her ability to recover, is influenced by a  into account first and only after that | |

variety of factors. the technical and constructional de- |
In addition to medical and social sired requirements as well as possible '

factors, this also includes the comfort problem areas of the hospital staff
factors of room climate, room air should be considered.

quality, visual and acoustic comfort,

accessibility, and the area of electro-

magnetic fields.

1415
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Room air quality

Room air quality is significantly in-
fluenced by the building products used.

Construction projects are monitored
from a construction ecology perspective
during the planning and construction
phase in order to select the construc-
tion materials and construction chemi-
cals used according to ecological crite-
ria and to avoid the introduction of
materials that are hazardous to health.

Particular attention is paid to sol-
vents and allergenic building materials.

Building products as possible
sources of pollutants are fibers, radon
(granite), and VOCs (solvents in paints,
glue, and varnishes, biocides in wood
preservatives and carpets, PAHSs in par-
guet adhesives, and formaldehyde-con-
taining adhesives in wood-based mate-
rials).

Our metal ceilings and walls take
the hygiene aspect into account. Our
fire protection ceilings additionally en-
sure safety, because they achieve the
required fire resistance - and without
inserts made of artificial mineral fibers.

T ulmirftfmm

i |ll '".;' i

|||||"-"rr.n =i

State Hospital Salzburg
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Colors and
room optical comfort

DA NN HEALTH

Hotel Ameron Zirich Bellerive au Lac

The fact that colors have an uncon-
scious influence on people is no secret
and part of psychological research. Each
nuance has a different effect and can be
calming or stimulating, invigorating or
relaxing, concentration enhancing or dis-
tracting. Color accents in hospital con-
struction also serve orientation and at
the same time provide a feel-good at-
mosphere.

It is therefore perfect that metal
ceilings from Fural can be manufac-
tured in all RAL colors and thus adapt
completely to the architectural ideas.
In this way, a clinic becomes a place
where people like to spend time - in
rooms that are perfectly equipped in
form and color for the respective pur-
pose.

The visual comfort in the patient's
room is also influenced by the choice of
furniture in the room, type of windows,
floor coverings, walls and ceilings.

The surfaces, objects, fixtures and
attachments may be perceived as
pleasant or even uncomfortable in
terms of their color, format and ar-
rangement.

Some of the most interesting re-
search on the way hospitals are built
looks at nature’s role in promoting re-
covery. The more nature we have
around us, the better we can recover

from an illness.

1819

Cardiac Center, Ludwigshafen

(™
Eckenberg High School, Adelsheim

UPA 02

Comfort criteria




We are acoustic ceiling
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wall elements act as broadband ab-

they also

personal or

METALIT

We are acoust
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Hospitalization requires both mental

The recovery process can be signif-
icantly affected by acoustic annoyance.

These impairments can be: noise
penetrating from outside and generat-
ed by work equipment

Sound triggers physiological and
psychological reactions: some sounds
are perceived as pleasant, others

Acoustic walls from Fural not only
control the room acoustics

concentration and communication from

patients.

We are acoust
is suitable for both targeted and subse-
guent optimization of the room acous-

sorbers and are thus ideally suited for
tics.

devices or room air-conditioning sys-
optimize the design of the entire room.
regulating reverberation time and

speech intelligibility. The wall cladding

tems.
cause tension or feelings of annoy-

telephone conversations of fellow pa-
tients, noise and sounds of any kind
penetrating from the corridor, techni-
cal background noise, which is mainly
generated by EDP and air-conditioning
ance.

From the ceiling to the wall

Thanks to their specific structure

Acoustic comfort
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ciency and pragmatism, because all pro-
cesses must always run smoothly. The
architectural firms HDR Germany and
Matteo Thun & Partners succeeded in
combining the character of an upscale
hotel with the functionality of a clinic for
the new building of the Waldkliniken Ei-
senberg. A bright and warm friendliness
was implemented in the interiors. A lot
of wood and off-white tones in soft and
glare-free lighting harmonize perfectly.
Even if it is not about Iart pour S0
I*art, but about successful recovery
and healing processes, it has been
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proven marly times how a weII.—F:Ie— B —, - o=
signed environment has a positive ef- ey Ty
fect on this. '

The processing and installation ac- | = -

curacy of our products, the beauty of
the colors and the quality of the finishes
make our metal ceiling systems an im-
portant player in achieving the overall
aesthetic result.
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We think in therms of existing
and new buildings.

=
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State Hospital Hall

24125

Best Practice

Multifunctional metal ceilings

The Provincial Hospital Hall in
Tyrol is the second largest hospital in
Tyrol and offers a wide range of mod-
ern, medical, nursing and therapeutic
care. The project was carefully
planned by the architect Hinterwirth in
Gmunden.

The Fural metal ceilings were in-
stalled in an area of over 6700 m* and,
in addition to their aesthetic function,
convince with excellent solutions for
fire protection and hygiene. - Because
especially in hygiene-sensitive build-

Detail ceiling structure incl. suspens
on

86 mm

T

15-40 mm

57 mm

Wall connection variants

ings, such as hospitals, it is important
to choose systems that meet all re-
quirements.

The clip-in system has a special
hospital wall connection, which is
ideal for use in healthcare facilities.
The ceiling system is also acoustically
effective due to the perforation and of-
fers uncomplicated access to the ceil-
ing cavity in case of revision.

105 mm

53 mm

15-40 mm
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Hospital Maas/Kempen, Maaseik

DA NN HEALTH

Best Practice

Planning with experts

The Maas/Kempen Clinical Center
in Maaseik, Belgium, planned by the
Rotterdam-based architectural firm
Gortemaker Algra Feenstra and com-
pleted in 2016, combines the previous
Maas and Kempen locations into one
building on an area of over 33,000 m’.
The new campus is divided into five in-
dividual buildings, each with clearly
defined functions and a maximum
height of 3 levels. This results in a
pleasant atmosphere that perfectly

complements the building structure
and the surrounding landscape.

The architectural firm has founded a
joint venture with EGM architects, Dor-
drecht, Netherlands, called ,Dutch
Health Architects.”

The planning of hospitals requires
the use of specialists due to the exten-
sive and specific requirements.

KLG 2.2.2.3 Long span tile - Hang-in system

Standard aisle ceiling
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Hospital in the park

The expansion of the Kai-
ser-Franz-Josef-Spital in Vienna-Fa-
voriten by the Munich-based firm
Nickl Architekten Deutschland GmbH
aimed to continue the historic idea of
a clinic in a green setting. The social
medical center houses nursing sta-
tions with over 250 beds as well as a
mother-child area and a surgery
center with 8 operating rooms.

In addition to the integration of a va-
riety of technical functions in our metal
ceilings, the aesthetic and varied design
also contributes significantly to the
well-being in the hospital.

T~

Kaiser—Frnz—Josef—SpitaI, Wien

2829
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City Hospital, Lineburg

DA NN HEALTH

32|33
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Fire protection and hygiene

In hygiene-sensitive buildings in
particular, hospitals for example,
cleanliness and sterility take top priori-
ty. The fire protection ceilings from
Fural offer the necessary conditions for
it.

Thanks to their special design,
metal ceilings from Fural Metalit
Dipling not only prevent the accumula-
tion of dust particles but also ensure
easy cleaning of the surfaces. The
plaster board of our fire protection tiles
behind the ceiling remains completely
closed, so dust has no possibility to ac-
cumulate. The metal ceiling also ena-
bles ideal disinfection.

Fire protection F30/EI 30 | F90/EI 90

Detail F30 tile

Fural metal fire protection ceilings
combine practicality and safety with
today’s building requirements and
boast of numerous advantages:

In addition to being 100% free of
dust, ceilings from Fural Metalit
Dipling are easy to clean and fi-
bre-free. The panels do not contain any
rock wool; as false ceilings, they guar-
antee fire protection for up to 90 min-
utes.

Thanks to the minimum height,
light or emergency and warning lights
can be easily integrated into the ceiling
panels.

In addition to the fire protection
function, a cooling system can be inte-
grated as well.

“Fire Protection Ceiling” Manual in
AT/CH/DE according to the corre-
sponding country standard
ElI30a&—>b
El60a—>b+EI30a&b
ElI90a—>b+EI30a&b
F30 from above and from below
F90 from above and F30 from below
- Intro
— Swinging down system and lay-in

system

- Design of the fire protection tiles

— Direct wall connections

— Centre suspensions

— Hall crossings

- Niche connections

— Frieze connections

— Centre friezes
- Installation guide
— User guide

For more information, see our “Fire
Protection Ceilings” Manuals, availa-
ble for Germany, Austria and Switzer-
land, as well as on our website at:
www.fural.com/en/metal_ceilings/
fire_protection/11
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Open and close

Hinge-down process of the

Fural-Fire protection wall

— The ceiling is easy and
to open without special tools.

— With a spatula or Allen key
the F30/EI 30, El 60 and F90/EI 90
or F90/EI 90 ceilings can be easily
opened.

— The twist lock is galvanized and
prevents signs of wear
due to the opening.

— The swivel castors guarantee
through their perfect shape an au-
to-centering of the tiles between

1 Insert ceiling opener or
Allen key

2 Open twist lock

Fold down tile

4 Move tile

w

Technical fixtures

Generally tested are the installation or
connection of:
- Lights, e.g. LED-light 410 and more

types, LED Luminaire series 481
- Speaker
- Escape route pictograms
- Poppet valves
- Fire protection damper/Swirl diffu

sers

Various fixtures can be supplied inte-
grated as system parts ex works. These
include a selection of LED lights, escape
route pictograms and speakers.

Further information on this as well
as photometric data can be found on our
website www.fural.com or on request.
For fixtures, corresponding cutouts are
produced ex works.

City Hospital, Lineburg

34|35
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Security

At the Mainkofen district hospital
planned by Eggert Architekten, the
particularly safety-relevant circulation
areas were equipped with fire protec-
tion ceilings from Fural.

The used metal ceiling systems
have an easy-to-clean, smooth surface
and can be easily hinged-down for revi-
sion of the ceiling void. This means that

patients and caretakers can sleep 3-341 20 _u,311 Kassettenlange £ 2.500 mm
peacefully.
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FURAL

Multifunctionality

Metal ceilings from Fural can be

equipped with functions in many ways.

Our products combine the following
features:
— Fire protection
— Acoustics
— Heating, cooling and ventilation
Integration possibility
of fixtures
Each tile can be hinged-down
Simple maintenance
easy replacement of ceiling
components
easy revision of the
ceiling void
100 % separable by type
Recyclability

DA NN HEALTH

SKL Hospital Liineburg
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Copper/aluminium register with magnetic fixing for heating and cooling, Zent-Frenger + Fural

UPA 02

Heating and cooling

Climate elements

In Austria, the following climate el-
ements are manufactured by long-
term and well-experienced partner
companies and integrated into our
products.

— Copper/aluminium systems with
magnetic fixation

s

— Copper/aluminium systems with
adhesive fixation

| a

— Plastic/aluminium systems with
magnetic fixation

I

— Copper/graphite systems with
adhesive fixation

For more information please refer to
our website at:
www.fural.com/en/metal_ceilings/
cooling_and_heating/12

Heating and cooling

Fire protection ceiling and
cooling

*Cooling ceiling systems in the case of
fire protection ceilings always require
an expert opinion.

Expanded metal ceiling and
cooling

.

Baffle ceiling and cooling

1

Floating ceiling and cooling
90° angle

OO

45° angle

JOL _ _OL

(60° angle also available)

We are a cool company!

Above all, it's the metal ceilings we
produce that are cool. Because they
make it possible to heat and cool
rooms in a very simple way. Climate
functions can be added and integrated
into our metal ceilings according to the
modular principle and be combined
with other ceiling variants, e.g. acous-
tic ceilings.

Why use metal for a cooling ceiling?
Metal is ideally suited as a conduc-
tive medium for heat and cold.
Optimal temperature control is
achieved on the basis of the radiation
principle.
Since our cooling ceilings work com-
pletely without air circulation, dust
swirling is prevented and draft is avoid-
ed. During the pollen season, it is par-
ticularly important to ensure an agree-
able cooling of the room — without
being exposed to pollen.
This is particularly relevant to school
buildings, since more and more chil-
dren suffer from allergies due to pollen
in the air.
Cooling and heating ceilings with cop-
per/aluminium or plastic systems can
be implemented in various designs.
Sustainability is also taken into ac-
count: Energy is saved, and costs are
reduced.

We test cooling ceilings

The efficiency of our cooling ceil-
ings and walls is no accident. We test
your individual projects in our own test
laboratory and guarantee custom-tai-
lored solutions for your projects in top-
most quality.
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Detailed solutions for hospitals

Our hospital projects show the wide
range of detailed solutions associated
with fire protection and acoustic ceil-
ings.

DA NN HEALTH

100x opening and closing, fold in
the plaster, no mineral fibre, light
fittings in a tray

Strip lights

Strip lights + pictogram escape
route

Fire protection and cooling ceiling
Speaker

System installations, lighting series
481

LED-Light Gypsum

Column in the fire protection ceiling
KQK light fittings

Sprinkler and lighting

System installations lighting series
481, ventilation outlets

KLK light fittings

44|45
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Common areas

Stay in a feel-good atmosphere

In addition to excellent, all-inclusive
care, the environment and atmosphere
in hospitals is an important factor in
feeling comfortable.

The metal ceilings from Fural
Metalit Dipling create an area with one
hundred percent feel-good character in
the lounge, eating and drinking areas.
Whether for eating, drinking, chatting or
relaxing and switching off - for patients
and all employees.

Airport, Wien

asr Headquarters, Utrech.t'
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Silence

,Action takes place in a certain
amount of noise.

Work takes place in silence.”
(Peter Bamm, 1897-1975)

b A\We are acousticceilings- -
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Acoustics terminology

Sound and sound level

The term "sound" refers to local-
ised vibration and the propagating
waves. These can occur in air (air-
borne sound) or in solid materials
(structure-borne sound). If floors, ceil-
ings and stairs are stimulated to vi-
brate by footfall, this is referred to as
impact sound.

The sound intensity is designated
with sound level L and specified in the
decibel (dB) unit.

Acoustic quality

The term "acoustic quality" de-
scribes the interaction of the acoustic
factors of a room for such sound
events as music or speech with refer-
ence to the individual location of the
person listening.

Rather than any physical properties
of the room, the acoustic quality de-
scribes audio-physiological and au-
dio-psychological effects on the listen-
ers.

Acoustic quality is therefore not a
clearly ascertainable quantity. It also
depends on individual and subjective
factors, for example on hearing capaci-
ty and listening experience.

However, the aim of a good acous-
tic plan should also be to include peo-
ple with poorer hearing and therefore
to achieve generally good average au-
dibility.

DA NN HEALTH

Sound absorption area

The so-called equivalent sound ab-
sorption area, A, of a component is
calculated by multiplying its area with
the sound absorption coefficient, a.

All boundary surfaces, S, of a room
have individual sound absorption coef-
ficients, a,, which allows the equivalent
sound absorption area, A, to be deter-
mined for each partial area:

A=a,xS(m?)

The total equivalent sound absorption
area, A, is calculated by adding up the
individual amounts:
A= 0% S, +0, xS, (m?) ..
Reverberation time

The reverberation time, T, is a
measure of the time required for the
sound pressure to reduce to 1000 of its
initial value after the sound source be-
comes silent.

This value is usually determined
for a centre frequency (500 Hz or
1000 Hz) and specified accordingly.

The reverberation time increases in
proportion to the volume of the room
and in inverse proportion to the equiv-
alent sound absorption area, A.

Sabine formula

In the field of technical acoustics,
reverberation time T is calculated with
the "Sabine formula":

T=V+Ax0.163
"V" describes the room volume and "A"

the equivalent sound absorption area
inm?.

What do abbreviations
a,a,a, and NRC A stand for?

a_ (alpha ) describes the so-called
one-third-octave value. In a close
spacing of thirds, 18 different sound
absorption values are measured be-
tween 100 and 5000 Hz (100 Hz, 125 Hz,
160 Hz, 200 Hz, 250 Hz, 315 Hz, 400 Hz,
500 Hz, 630 Hz, 800 Hz, 1000 Hz,

1250 Hz, 1600 Hz, 2000 Hz, 2500 Hz,
3150 Hz, 4000 Hz and 5000 Hz]. A value
of 1.0 means complete absorption,
while a value of 0.0 means complete
reflection.

a, (alphap) describes the so-called
practical sound absorption coefficient.
Three on-third-octave values a_ are
used to calculate an octave value a,. In
addition 6 frequencies are represented
(125 Hz, 250 Hz, 500 Hz, 1000 Hz,

2000 Hz and 4000 Hz).

a,, (alpha,) describes the so-called
weighted sound absorption coeffi-
cient. This is frequency-dependent and
specified as a single-number value
rounded to the nearest 0.05. The a,
value can be supplemented with so-
called "shape indicators". These state
that the measured values in the low
(L), mid (M) or high (H) frequency range
are better than those identified by the
a, value (see index word "shape indica-
tors").

NRC A specifies the average of the
sound absorption at octave values
250 Hz, 500 Hz, 1000 Hz and 2000 Hz,
rounded to the nearest 0.05. A noise
reduction coefficient of 0.80 stands for
an average sound absorption of 80%.

I
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Shape indicators (L/M/H)

The weighted sound absorption co-
efficient, a , can be supplemented with
so-called "shape indicators"”, ex-
pressed by the letters L, M and H (low,
mid, high), in which frequency ranges
the sound absorption level is particu-
larly high.

L Particularly good absorption
up to 250 Hz

M Particularly good absorption
at 500 Hz to 1000 Hz

H Particularly good absorption
at 2000 Hz to 4000 Hz

Absorber classes

According to DIN EN 11654, acoustic
elements are assigned to absorber
class A, B, C, D or E based on their
sound absorption coefficient.

A Extremely absorbent
a,0.90-1.00

B Highly absorbent
a, 0.80-0.85

C Very absorbent
a, 0.60-0.75

D Absorbent
a, 0.30-0.55

E Slightly absorbent
a, 0.15-0.25

We are acoustic ceiling

Longitudinal sound insulation D,

In buildings with a skeleton con-
struction — typically nearly all new of-
fice buildings today - the individual
rooms are separated by lightweight
partition walls. The ceilings are sus-
pended.

The cavity that this creates be-
tween raw ceiling and suspended ceil-
ing acts as a sound transmission path
which must be compensated for with
longitudinal sound insulation.

The longitudinal sound insulation
can be implemented with vertical or
horizontal compartmentalisation.

The longitudinal sound insulation is
determined according to EN SO 717-1
and specified as a weighted normal-
ised flanking sound level difference
D, . in dB units.

Here "D, /" describes the normal-
ised flanking level difference for flank-
ing components (e.g. suspended ceil-
ings). " " means that the measured
values have been weighted in accord-
ance with normative specifications.
The specified numerical value is the
value read from the reference curve at
500 Hz.

The reference curve is not shown in
the test report diagrams.
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Fural Fural
Rg2.5-16% Rg2.5-16%
Perforation@  2.5mm Perforation@  2.5mm
Hole content  16% Hole content  16%
Max. perforation width 1,460 mm Max. perforation width 1,460 mm
Des. acc. to DIN 24041 Rg 2.50-5.50 Des. acc. to DIN 24041 Rg 2.5-5.50
Horizontal spacing 5.50mm —> Horizontal spacing 5.50mm —>
Vertical spacing 5.50mm | Vertical spacing 5.50mm |
Diagonal spacing 7.78mm N Diagonal spacing 7.78mm N
Perforation direction > Perforation direction >

Sound absorption

Overall structure
Fleece

Test certificate
NRC

OW

Absorber class
Acoustic infill

Sound absorption coefficient a_ at

one-third centre frequency f (Hz)

1.4

10 WQ S S 2 3

0.8

0.6 Yl

0.4 /‘7'

0.2 /

0.0
o) o o o o o
N n o o o o
4 & ®» 383 8 &

2 & <
200mm

Bonded acoustic fleece

P-BA 279/2006 Figure 14

0.95

0.95

A [DIN EN 11654)

30 mm mineral wool 45 kg/m?

Sound absorption

Overall structure
Fleece

Test certificate
NRC

OW

Absorber class
Acoustic infill

Sound absorption coefficient a_ at
one-third centre frequency f (Hz)

1.4
10 g s 5 5 B

06 I/

04 /‘7

0.2

0.0
el o o o o o
N Yol o o o o
| N s} S S =)

=1 Y <
200mm

Bonded acoustic fleece

P-BA 279/2006 Figure 17

0.85

0.90

A [DIN EN 11654)

30 mm mineral wool 45 kg/m?®in PE film
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Different acoustic infills

(absorber types)

The sound absorption coeffi-
cient is greatly affected by the

acoustic infills used, which can

consist of mineral wool, mineral
o > o = o wool sealed in PE film, foam or
3 £ o £ £ polyester wool.
§ 3 £ 03 These acoustic infills are
7 3 = 5 3 also available in different volu-
3 g 3 <(8 o metric weights (kg/m°).
[} (8]
8 g <
S
£
jo)
o
o 0 0000000000006 060 © 0000 00 0 0 0 0 0 0 0 00
O 0000000006000 0000 © 000 00 00 000 00 0 0 o
O 00000000060 000000 © 000 00 00 000 00 0 0 o
O 0 0000000060 00 0000 © 006000 00 000 00 0 0 o
O 00000000060 000000 © 00000 00 000 00 0 0 o
O 0 0000000060 000000 © 00000 00 000 0 0 0 0 o
Fural Fural
Rg25-16% Rg25-16%
Perforation@  2.5mm Perforation@  2.5mm
Hole content  16% Hole content  16%
Max. perforation width 1,460 mm Max. perforation width 1,460 mm
Des. acc. to DIN 24041 Rg 2.50-5.50 Des. acc. to DIN 24041 Rg 2.50-5.50
Horizontal spacing 5.50mm > Horizontal spacing 5.50mm >
Vertical spacing 5.50mm (| Vertical spacing 5.50mm (|
Diagonal spacing ~ 7.78mm \ Diagonal spacing ~ 7.78mm \
Perforation direction > Perforation direction >
Sound absorption Sound absorption coefficient a_ at Sound absorption Sound absorption coefficient a_ at
one-third centre frequency f (Hz) one-third centre frequency f (Hz)
1.4 o & 1.4 o ~
1.2 S 8 o & & 1.2 R s
10 70.%_% 10 ﬁ?é’vo_-io
0.8 0.8 o
o6 B/ 06 of
0.4 /7 04
0.2 0.2
0.0 0.0
0 o o o o o [Te o o o o o
N Yol o o o o N Yol o o o o
N o o o o N o o o o
— N < — N <
Overall structure ~ 200mm Overall structure ~ 200mm

Fleece

Test certificate
NRC

OW

Absorber class
Acoustic infill

Bonded acoustic fleece
P-BA 279/2006 Figure 18

0.95

0.95

A [DIN EN 11654)

30 mm foam 9 kg/m?

Fleece

Test certificate
NRC

OW

Absorber class
Acoustic infill

Bonded acoustic fleece

P-BA 279/2006 Figure 19

0.95
0.95
A (DIN EN 11654)

30 mm polyester wool 48 g/m?®
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Fural Fural

Rg 0.7-1% Rg 0.7-4%
Perforation@ 0.7 mm Perforation@ 0.7 mm
Hole content 1% Hole content 4%

Max. perforation width 1,140mm Max. perforation width 1,140mm
Des. acc. to DIN 24041 Rg 0.70-6.00 Des. acc. to DIN 24041 Rg 0.70-3.00
Horizontal spacing 6.00 mm > Horizontal spacing 3.00mm —>

Vertical spacing 6.00 mm (|, Vertical spacing 3.00mm
Diagonal spacing 8.48 mm \ Diagonal spacing ~ 4.24mm \
Perforation direction > Perforation direction >

Sound absorption

Overall structure
Fleece
Test certificate
NRC

a
w
Absorber class
Acoustic infill

Sound absorption coefficient a_ at
one-third centre frequency f (Hz)

1.4
1.2
1.0 2 1P
08 w o S 3
< - o
06 S 3% I »
0.4 // \.\—\%
0.2
0.0
n o o o o o
N Yol o o o o
— N wn o o o
— o~ <
50mm

Bonded acoustic fleece

07.12.2010 M 61840/27

0.55

0.40 (L)

D (DIN EN 11654)

50 mm mineral wool 100 kg/m®in PE film

Sound absorption

Overall structure
Fleece
Test certificate
NRC

a
w
Absorber class
Acoustic infill

Sound absorption coefficient a_ at
one-third centre frequency f (Hz)

1.4

12 g 8 8 g

0.8 et e, 0

0.6 o / \O
W./ ~

0.4 S,

0.2

0.0
ITe) o o o o o
N re} S S S S
— N re} S S S

=1 « <
50mm

Bonded acoustic fleece

07.12.2010 M 61840/26

0.85

0.80 (L)

B (DIN EN 11654)

50 mm mineral wool 100 kg/m?in PE film
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Clip-in system

Raw wall

Perforated metal wall
-f— Acoustic infill
—+—  Tile

Fixing plate

— Overall structure

We are acoustic ceiling

Hang-in system

Raw wall

Z-bracket 1
Perforated metal tile
Acoustic infill

>

Z-bracket 2 [mounting bracket)

Overall structure

e000000000C0OCOCOCOOOOOEOEOEONONOEO .0......0. .0. .0.0.0. 0..
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©0 0000000000000 00600000O0O0 0.0‘. 0.000.0 0.0 0.0 o.o o'oo
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® 0000000000000 0000000 0 00 ® © © © © © © © © © ©¢ © © © o o o
00 0000000000000 0060000O0C0O0CO0 [ I} ° ° [ ) ° [ ] [ ]
0000000000000 O0C0OCOCOCEOCEOOOEOOEOES ® 6 6 6 6 6 06 06 06 06 0 06 06 0 0 0 o
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Fural Fural
Rv1.6-20% Rd 1.8-21%
Perforation @ 1.6mm Perforation @ 1.8mm
Hole content 20% Hole content 21%
Max. perforation width 1,450 mm Max. perforation width 1,400 mm
Des. acc. to DIN 24041 Rv 1.60-3.50 Des. acc. to DIN 24041 Rd 1.80-3.50
Horizontal spacing ~ 3.50mm —> Horizontal spacing ~ 4.96mm —>
Vertical spacing ~ 3.03mm Vertical spacing 2.48mm (|,
Offset spacing 60° 3.50mm \ Diagonal spacing 3.50mm N\
Perforation direction > Perforation direction >

Sound absorption Sound absorption coefficient a_ at

one-third centre frequency f (Hz)

1.4
12 g 8 & &
1.0 o ad Ao g
0.8 Vs T X
06 .t N\
N
o 8/
0.2
0.0
Yo} o o o o o
N [Tel o o o o
— N Te) o o o
— N <
Overall structure 50mm

Fleece Bonded acoustic fleece
Test certificate 07.12.2010 M 61840/22
NRC 0.95
a 0.95

A (DIN EN 11654)
50 mm mineral wool 100 kg/m?in PE film

Absorber clasg
Acoustic infill

Sound absorption

Overall structure
Fleece
Test certificate
NRC

a
w
Absorber class
Acoustic infill

Sound absorption coefficient a_ at
one-third centre frequency f (Hz)

L4 © ITe}
Py > Y
13 ® S5 o o e
06 o/ N
oa S/
0.2 /
0.0
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« pres S S S S
— N Te) o o o
3 I 5
50mm

Bonded acoustic fleece

07.12.2010 M 61840/25

0.95

0.95

A (DIN EN 11654)

50 mm mineral wool 100 kg/m®in PE film
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Fural Fural
Rg 2.5-16% Rg 2.5-16%
Perforation @ 2.5mm Perforation @ 2.5mm
Hole content  16% Hole content  16%
Max. perforation width 1,460 mm Max. perforation width 1,460 mm
Des. acc. to DIN 24041 Rg 2.50-5.50 Des. acc. to DIN 24041 Rg 2.50-5.50
Horizontal spacing 5.50mm = Horizontal spacing 5.50mm =
Vertical spacing 5.50mm | Vertical spacing 5.50mm |
Diagonal spacing 7.78mm N Diagonal spacing 7.78mm N
Perforation direction > Perforation direction >
Sound absorption Absorption area A, /m’ at Sound absorption Absorption area A, /m’ at
one-third centre frequency f (Hz) one-third centre frequency f (Hz)
6.0 6.0 5
5.0 5.0 2, ISEEEE
5¢) Tl e
40 g B 8 g 08 7 & 8
3.0 5 N N 2 3.0 &
2.0 T 2.0
1.0 ,?/V T 10 7
0.0 0.0
el o o o o o el o o o o o
N Yol o o o o N Yol o o o o
— N [T o o o — N n o o o
— N < — N <
Overall structure 200mm Overall structure 200mm

Fleece

Test certificate
Equiv. sound absorp.
Visible surface area
Acoustic infill

Acoustic occ. level

Bonded acoustic fleece
28.06.2019 M105629/37
(500 Hz) 2.50 m?
3.45m?

Cooling system

73% [cooling system with 12 heat conducting
profiles)

Fleece

Test certificate
Equiv. sound absorp.
Visible surface area
Acoustic infill

Acoustic occ. level

Bonded acoustic fleece

28.06.2019 M105629/38

(500 Hz) 3.70m?

3.45m?

50 mm mineral wool 100 kg/m? in PE film

+ cooling system

73% [cooling system with 12 heat conducting
profiles)

5859

Overall structure

UPA 02

We are acoustic ceiling

Traverse

Acoustic fleece

=3
£
D
o
<
3
[}
=
=}
o}
i}
©
A
o
b
<
a

=

Cooling system

Suspension
Raw ceiling

T

Room temperature control
by floating ceiling

Floating ceilings are particu-
larly suitable for combination
with water-bearing heat ex-
changers for room temperature
control. Fitting with cooling sys-
tems changes the acoustic prop-
erties of the floating ceilings, be-
cause the previously continuous
holes of profiles are covered.
Therefore the "acoustic occupan-
cy level” is specified in the tables.
This means the proportion of the
area covered by the heat con-
ducting profile.

Edge formation
of floating ceilings

The edge formation of float-
ing ceilings can be implemented
with internal angles of 90°, 60° or
45°. While internal angles of 90°
create a voluminous impression,
the versions with internal angles
of 60° and 45° have a more two-
dimensional effect.
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Tested perforations 1

Fural Fural Fural Fural
Rg 0.7-1% Rg 0.7-1.5% Rg 0.8-6% Rd 0.8-11%
Perforation @ 0.7 mm Perforation @ 0.7 mm Perforation @ 0.8mm Perforation @ 0.8mm
Hole content 1% Hole content 1.5% Hole content 6% Hole content 1%
Max. perforation width 1,197 mm Max. perforation width 1,400 mm Max. perforation width 1,400 mm Max. perforation width 1,400 mm
Des. acc. to DIN 24041 Rg 0.70-6.00 Des. acc. to DIN 24041 Rg 0.70-5.00 Des. acc. to DIN 24041 Rg 0.80-3.00 Des. acc. to DIN 24041 Rd 0.80-2.12
Horizontal spacing 6.00 mm > Horizontal spacing 5.00mm —> Horizontal spacing 3.00mm —> Horizontal spacing 3.00mm —>
Vertical spacing 6.00 mm ¢, Vertical spacing 5.00mm ¢, Vertical spacing 3.00mm J, Vertical spacing 1.50mm |
Diagonal spacing 8.48 mm \ Diagonal spacing 7.07mm N\ Diagonal spacing 4.24mm N Diagonal spacing 2.12mm N
Perforation direction -> Perforation direction > Perforation direction -> Perforation direction ->
Overall structure 200mm Overall structure 200mm Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate 31/08/2007 P-BA 231/2007 Test certificate 04/12/2019 M 105629 Test certificate 09/06/2017 M105629/17 Test certificate 09/06/2017 M105629/18
NRC 0.65 NRC 0.60 NRC 0.75 NRC 0.75
a, 0.50 (LM] a, 0.50 (L) a, 0.75 a, 0.70
Absorber class D (DIN EN 11654) Absorber class D (DIN EN 11654) Absorber class C (DIN EN 11654) Absorber class C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o Acoustic infill w/o Acoustic infill w/o
. e o o o o o o e o o o o o o e o o o o o o e o e o o o o ® 0 & & 0 o & 0 o o O o O o O o o o 0 O 0 O o 00 o 0 0o o l...........0...........................................
. e o o o o o o e o o o o o o e o o o o o o o o e o o o o ® 0 0 o o o o 0 o 0 0O o 0 O o O 0o o o 0o 0o 0o 0O 0o 0o 0o 0o o ....C'............C'............C'.................'l...
. e o o o o o o e o o o o o o e o o o o o o e o e o o o o ® & 0 & o o & 0 o o 0O o O o O O o o 0 o o 0 0 0O 0 0 0o 0 0 .:.:.:.:.:':.:.:.:.:.:.:':.:.:.:.:.:.:':.:.:.:.:.:.:.:.:
lLliiiiiiiiiiiiiiiiiiiiin s R R RN
. e o o o o o o e o o o o o o e o o o o o o e o o o o o o ® 0 0 & 0 o & 0 o 0 0O o O o 0 O O o O 0o o o O 0o o 0o 0o o l...........0.l.........l.............‘.............‘....
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® © & 0 o o 0o 0o & o o & O o o O o O o O O O 0o 0 0 0 o o
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . L] e o e o L] L] L] e o e o L] L] L] e o e o L] L] L] L] L] e o e o L] .............................................‘..........
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Fural Fural Fural
Rg 0.7-4% Rg 0.9-7% Rd 0.9-14%
Perforation @ 0.7 mm Perforation @ 0.9mm Perforation @ 0.9mm
Hole content 4% Hole content 7% Hole content 14%
Max. perforation width 1,197 mm Max. perforation width 1,022 mm Max. perforation width 1,022 mm
Des. acc. to DIN 24041 Rg 0.70-3.00 Des. acc. to DIN 24041 Rg 0.90-3.00 Des. acc. to DIN 24041 Rd 0.90-2.12
Horizontal spacing 3.00mm => Horizontal spacing 3.00mm > Horizontal spacing 3.00mm =>
Vertical spacing 3.00mm Vertical spacing 3.00mm Vertical spacing 1.50mm
Diagonal spacing 4.24mm N\ Diagonal spacing 4.24mm \ Diagonal spacing 2.12mm N\
Perforation direction > Perforation direction > Perforation direction >
Overall structure 200mm Overall structure 200mm Overall structure 400mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate 31/08/2007 P-BA 219/2007 Test certificate 30/09/2019 M105629/44 Test certificate 17/11/2012 7178-12-2
NRC 0.80 NRC 0.75 NRC 0.55
a, 0.75 (LM) a, 0.70 a, 0.55 (LH)
Absorber class  C (DIN EN 11654) Absorber class  C (DIN EN 11654) Absorber class D (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o Acoustic infill w/o
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Tested perforations 2
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Fural Fural Fural Fural
Rg1.5-11% Rd 1.5-11% Rv 1.6-20% Rd 1.6-22%
Perforation @ 1.5mm Perforation @ 1.5mm Perforation @ 1.6mm Perforation @ 1.6mm
Hole content 1% Hole content 1% Hole content 20% Hole content 22%
Max. perforation width 1,488 mm Max. perforation width 1,470 mm Max. perforation width 1,450 mm Max. perforation width 636.4mm
Des. acc. to DIN 24041 Rg 1.50-4.00 Des. acc. to DIN 24041 Rd 1.50-4.00 Des. acc. to DIN 24041 Rv 1.60-3.50 Des. acc. to DIN 24041 Rd 1.60-3.00
Horizontal spacing 4.00mm > Horizontal spacing 5.66mm = Horizontal spacing 3.50mm > Horizontal spacing 4.30mm >
Vertical spacing 4.00mm Vertical spacing 2.83mm |, Vertical spacing 3.03mm ¢, Vertical spacing 2.15mm (|,
Diagonal spacing 5.65mm N Diagonal spacing 4.00mm N\ Offset spacing 60° 3.50mm N\ Diagonal spacing 3.00mm N
Perforation direction - Perforation direction - Perforation direction -> Perforation direction -
Overall structure 200mm Overall structure 200mm Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate 07/12/2010 M 61840/6 Test certificate 07/12/2010 M 61840/6 Test certificate 14/12/2006 P-BA 279/2006 Test certificate 09/06/2017 M105629/19
NRC 0.80 NRC 0.80 NRC 0.74 NRC 0.70
a, 0.75 a, 0.75 a, 0.80 a, 0.70
Absorber class C [DIN EN 11654) Absorber class C (DIN EN 11654) Absorber class B (DIN EN 11654) Absorber class C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o Acoustic infill w/o Acoustic infill w/o
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Fural Fural Fural
Rd 1.5-22% Rg 1.8-10% Rd 1.8-10%
Perforation @ 1.5mm Perforation @ 1.8mm Perforation @ 1.8mm
Hole content 22 % Hole content 10% Hole content 10%
Max. perforation width 1,488 mm Max. perforation width 1,400 mm Max. perforation width 1.460mm
Des. acc. to DIN 24041 Rd 1.50-2.83 Des. acc. to DIN 24041 Rg 1.80-4.95 Des. acc. to DIN 24041 Rd 1.80-4.95
Horizontal spacing 4.00mm > Horizontal spacing 4.95mm > Horizontal spacing 7.00mm —>
Vertical spacing 2.00mm Vertical spacing 4.95mm Vertical spacing 3.50mm
Diagonal spacing 2.83mm N Diagonal spacing 7.00mm \ Diagonal spacing 4.95mm \
Perforation direction -> Perforation direction > Perforation direction >
Overall structure 200mm Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate  07/12/2010 M 41840/5 Test certificate 07/12/2010 M 61840/4 Test certificate  07/12/2010 M 61840/4
NRC 0.70 NRC 0.80 NRC 0.80

a
Absorber class
Acoustic infill

0.70
C (DIN EN 11654)
w/o

6465

a
Absorber class
Acoustic infill

0.75
C (DIN EN 11654)
w/o

a
Absorber class
Acoustic infill

0.75
C (DIN EN 11654)
w/o
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Tested perforations 3
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Fural Fural
Rg 1.8-20% Rd 1.8-21%
Perforation @ 1.8mm Perforation @ 1.8mm
Hole content 20% Hole content 21%
Max. perforation width 1.460mm Max. perforation width 1,400 mm
Des. acc. to DIN 24041 Rg 1.80-3.50 Des. acc. to DIN 24041 Rd 1.80-3.50
Horizontal spacing 3.50mm > Horizontal spacing 4.96mm =
Vertical spacing 3.50mm ¢ Vertical spacing 2.48mm
Diagonal spacing 4.95mm N Diagonal spacing 3.50mm N\
Perforation direction > Perforation direction >
Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate  P-BA 220/2007 Figure 2 Test certificate  31/08/2007 P-BA 220/2007 Figure 2
NRC 0.75 NRC 0.75
a, 0.75 a, 0.75
Absorber class C (DIN EN 11654) Absorber class C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o
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Fural Fural
Rd25-8% Rg 2.5-16%
Perforation @ 2.5mm Perforation @ 2.5mm
Hole content 8% Hole content 16 %
Max. perforation width 1,460 mm Max. perforation width 1,460 mm
Des. acc. to DIN 24041 Rd 2.50-7.80 Des. acc. to DIN 24041 Rg 2.50-5.50
Horizontal spacing 11.0mm > Horizontal spacing 5.50mm =
Vertical spacing 5.50mm {, Vertical spacing 5.50mm {,
Diagonal spacing 7.78mm N Diagonal spacing 7.78mm N
Perforation direction > Perforation direction >
Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate  14/12/2006 P-BA 279/2006 Figure 5 Test certificate  14/12/2006 P-BA 279/2006 Figure 1
NRC 0.80 NRC 0.80
a, 0.75 a, 0.80
Absorber class  C (DIN EN 11654) Absorber class B (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o
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Fural Fural
Rv2.5-23% Rd 2.8-20%
Perforation @ 2.5mm Perforation @ 2.8mm
Hole content 23% Hole content 20%
Max. perforation width 1,467 mm Max. perforation width 627.9mm
Des. acc. to DIN 24041 Rv 2.50-5.00 Des. acc. to DIN 24041 Rd 2.80-5.50
Horizontal spacing 8.66mm = Horizontal spacing 7.80mm =
Vertical spacing 2.50mm Vertical spacing 3.90mm
Offset spacing 60° 5.00mm \ Diagonal spacing 5.50mm \
Perforation direction - Perforation direction -
Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate 07/12/2010 M 61840/7 Test certificate 09/06/2017 M 105629/20
NRC 0.75 NRC 0.75
a, 0.75() a, 075
Absorber class C (DIN EN 11654) Absorber class C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o
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Fural Fural
Rg 3.0-20% Rv 3.0-20%
Perforation @ 3.0mm Perforation @ 3.0mm
Hole content 20% Hole content 20%
Max. perforation width 1,434 mm Max. perforation width 1,402mm
Des. acc. to DIN 24041 Rg 3.00-6.00 Des. acc. to DIN 24041 Rv 3.00-6.35
Horizontal spacing 6.0mm > Horizontal spacing 6.50mm >
Vertical spacing 6.0mm Vertical spacing 5.50mm (|
Diagonal spacing 8.48 mm \ Offset spacing 60° 6.39mm N
Perforation direction - Perforation direction -
Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate P-BA 221/2007 Figure 2 Test certificate P-BA 221/2007 Figure 2
NRC 0.80 NRC 0.80
a, 0.75IL a, 0.75IL
Absorber class  C (DIN EN 11654) Absorber class  C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o
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Fural Fural
Rg 4.0-17% Rd 4.0-33%
Perforation @ 4.0mm Perforation @ 4.0mm
Hole content 17% Hole content 33%
Max. perforation width 1,453 mm Max. perforation width 1,450mm
Des. acc. to DIN 24041 Rg 4.00-8.60 Des. acc. to DIN 24041 Rd 4.00-6.10
Horizontal spacing 8.60mm > Horizontal spacing 8.60mm >
Vertical spacing 8.60mm |, Vertical spacing 4.30mm |,
Diagonal spacing 12.1mm N Diagonal spacing 6.10mm N\
Perforation direction - Perforation direction -
Overall structure 200mm Overall structure 200mm
Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate P-BA 279/2006 Figure 7 Test certificate P-BA 279/2006 Figure 3
NRC 0.80 NRC 0.80
a, 0.80 a, 0.80
Absorber class B (DIN EN 11654) Absorber class B (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o

Fural Fural
Qg 4.0-33% Rv 4.5-51%
Perforation 4.0mm Perforation @ 45mm
Hole content 33% Hole content 51%
Max. perforation width 630mm Max. perforation width 627mm
Des. acc. to DIN 24041 Qg 4.00-7.00 Des. acc. to DIN 24041 Rv 4.50-6.00
Horizontal spacing 7.00mm —> Horizontal spacing 10.4mm >
Vertical spacing 7.00mm Vertical spacing 3.00mm
Diagonal spacing 9.89mm \ Offset spacing 60° 6.00mm N
Perforation direction -> Perforation direction ->
Overall structure 200mm Overall structure 200mm

Fleece Bonded acoustic fleece Fleece Bonded acoustic fleece
Test certificate  P-BA 279/2006 Figure 4 Test certificate  09/06/2017 M 105629/21
NRC 0.80 NRC 0.65
a, 0.80 a, 0.65I(L
Absorber class B (DIN EN 11654) Absorber class  C (DIN EN 11654)
Acoustic infill w/o Acoustic infill w/o
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Perforations overview

Perforation @

Hole content

Max. perforation width
Des. acc. to DIN 24041
Horizontal spacing
Vertical spacing
Diagonal spacing
Perforation direction
Overall structure
Fleece

Test certificate

NRC

C]W

Absorber class
Acoustic infill

6869

Fural

Rg 14.0-23%
14.0mm
23%

598 mm

Rg 14.00-26.00
26.00mm =
26.00mm
36.76 mm \
%

200 mm

Bonded acoustic fleece
P-BA 279/2006 Figure 8
0.75

0.75 (L)

C (DIN EN 11654)

w/o



e Mould fur-rgl evolve in a humid and

,ﬁ- ‘warm environment. They secrete sub-

éfances that can be harmful to hu-

- mans, either indirectly through the air
or by direct contact. Mould must be
avoided.

Disinfection

In sensitive environments such as
hospitals, doctor’s offices, schools and
public institutions, hazardous environ-
ments can be created through use and
operation. It must be possible to disin-
fect surfaces in such buildings.

No moisture absorption

Components that can absorb mois-
ture often turn into a breeding ground
for microorganisms when heated. Sub-
sequently, the surfaces are hard to dis-
infect and dry. Metal ceilings by con-
trast are especially easy to clean and
do not absorb moisture. ¢

UP/ 02 Hygiene

Hygienic heating and cooling

Thanks to the high level of thermal
conductivity of metal, our ceilings are
excellently suited for heating and cool-
ing. Since our systems work via radia-
tion instead of air transport, they are
also especially hygienic.

Serviceability
Our ceilings can be quickly and
easily opened nearly everywhere. This
guarantees easy and thorough servi
ing not only of the ceiling itself b
the ceiling cavity and the bui om-
ponents in it as well.

Wet cleaning
With water solvent and sur-
factants, di be removed far easier
than by d aning. Important here is
that ¢ faces can be rinsed with
ater — metal ceiling systems

v for this, too.

Interior air quality

Our metal ceiling systems do not
release any relevant quantities of
VOCs, even taking into account the
paints and adhesives (LCl values, eval-
uation according to AgBB evaluation
scheme). Independent testing insti-
tutes have certified this.
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Metalldecken: Rohstoff fur den
generationenubergreifenden
Wiedereinsatz

ROM / 23. NOVEMBER 2021

Der Begriff der Nachhaltigkeit ist in der Baubranche sehr prasent. Experten aus Bauindustrie, Handwerk und
Planung tbersetzen ,Nachhaltigkeit” als Zusammenfassung der Eigenschaften dauerhaft,
umweltvertraglich und langlebig. Fir die Umsetzung nachhaltiger, energieeffizienter und
ressourcenschonender Gebdude ist die Materialauswahl fiir den Innenausbau von grofiter Bedeutung.

Der Begriff der Nachhaltigkeit ist in der Baubranche sehr présent. Experten aus Bauindustrie, Handwerk und
Planung tibersetzen ,Nachhaltigkeit” als Zusammenfassung der Eigenschaften dauerhaft,
umweltvertraglich und langlebig. Fiir die Umsetzung nachhaltiger, energieeffizienter und
ressourcenschonender Gebaude ist die Materialauswahl fiir den Innenausbau von grofter Bedeutung.

Die Forderung nach der Nachhaltigkeit eines Baumaterials ist eine Herausforderung fir zukiinftige
Generationen. Alle in einem nachhaltigen Wirtschaftskreislauf beteiligten Systeme kénnen ein bestimmtes
Mal an Ressourcennutzung dauerhaft aushalten, ohne Schaden zu nehmen. Baumaterialien und
zuverlassige Bausysteme sind dazu ein wichtiger Produktionsfaktor im Bauprozess. Die Baubranche
braucht langfristig wirkende Konzepte flir einen verantwortlichen Umgang mit unseren endlichen
Ressourcen. Dazu kommt die Erkenntnis: Okologisch sinnvoll — und von der Fachwelt propagiert — ist
ausschliellich die Bilanzierung eines Gebaudes liber den gesamten Lebenszyklus.
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Ein Sportartikelherstelier in Herzogenaurach entschied sich mit den Metallbaffeln flr eine ganz besondere
Deckenkonstruktion. Bildguelle: Rasmus Hjortshaf = COAST

Unsere Bausysteme sind der Rohstoff von Morgen

In der deutschen Baubranche herrscht derzeit ein eklatanter Materialmangel. Stahl, Aluminium und weitere
Baumaterialien fehlen auf dem Bau. Der Baustoffmangel gefahrdet sowohl Neubauprojekte als auch
Sanierungsarbeiten, daher gilt es fur die Zukunft vorzusorgen. Wir miissen folglich unseren gebauten
Bestand als Rohstoffquelle flir morgen verstehen. In Geb&uden eingesetzte Stahloder Aluminiumprodukte
zum Beispiel werden grundsétzlich nie zu Abfall, denn baulich verwendete Metalle wie Stahl und Aluminium
werden nicht ,verbraucht’, sondern immer wieder neu genutzt. Bauexperten bescheinigen den Baustoffen
Stahl und Aluminium daher eine hohe Recyclingfahigkeit.

Man kann die Prognose wagen, dass Abbrucharbeiten in Zukunft nicht mehr Kosten verursachen, sondern
als ,Abbau von Rohstoffen” fiir Gewinne sorgen. Beim so genannten ,Urban Mining" werden riickgebaute
Systeme aus Metall fir die Rohstoffversorgung und im Sinne der Ressourcenschonung in Zukunft
essentiell sein.

Upcycling von Stahl ist ein Zukunftstrend

Stahl Iasst sich verlustfrei recyceln. Wird der Baustoff nach seiner Verwendungszeit in einem Bauwerk zu
einem neuen Produkt gleicher oder besserer Qualitat aufgewertet, findet ein so genanntes Upcycling statt.
Ein bemerkenswertes Beispiel fiir das Upcycling ist der Bau des hdchsten Gebaudes der Welt: Das
Hochhaus Burj Khalifa in Dubai besteht in den oberen Stockwerken iiberwiegend aus Stahl, der
urspringlich aus dem ehemaligen ,Palast der Republik” in Berlin stammt.



FURAL L METALIT DA NN HEALTH

Stahl ist folglich ein langlebiger und zeitloser sowie einer der weltweit am meisten recycelten Rohstoffe,

Jedes Jahr werden weltweilt rund 570 Mio. Tonnen recycelt. Weil wahrend des Recyclingprozesses keine
Qualitétsverluste auftreten, giit Stahl als einer der nachhaltigsten Werkund Baustoffe. Dabel ist der Baustoft

Stahl noch nicht ausgereizt, weitere Potenziale des Baumaterials liegen beispielsweise in der

ingenieurtechnischen Materialoptimierung fiir den jeweiligen Einsatz

Mit Heiz- und Kithidecken kann die Raumlemperatur zuverldssig geregelt werden. Bildquelle: Taim

Das Leichtgewicht Aluminium hat eine gute
Umweltbilanz

Aluminium ist ein — weit Uber die Baubranche hinaus — weltweit eingesetztes Metall. Aluminium hat das
Potential fiir einen Rohstoff mit guter Okobilanz. Im Gegensatz zu anderen Werkstoffen kann reines
Aluminium ohne QualitatseinbulRe immer wieder aufs Neue flir hochwertige Produkte eingeschmolzen
werden. Ein qualitativer Unterschied zum Primarmetall, das aus dem Erz Bauxit gewonnen wird, besteht
nicht.

Aluminiumrecycling ist besonders energieeffizient: beim Umschmelzaluminium wird nur 5 % der Energie

bendtigt, die man sonst beim Primaraluminium brauchen wiirde.

Die Baubranche setzt Aluminium auch als Metalldecken ein. In dieser Form ist das Baumaterial leicht
rickbaubar und kann ohne Qualitdtsverlust wieder in den Rohstoffkreislauf eingefiihrt werden. In
Deutschland wird mehr recyceltes Aluminium produziert, als neues Aluminium hergestellt. Die
Recyclingraten fur den Metallwerkstoff sind hierzulande sehr hoch. Im Baubereich oder im Verkehrsbau
werden etwa 95 Prozent des Aluminiums wiederverwendet.
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Metalldecken im Einkaufszentrum Herti, Schweiz, Bildguelle: Plafondnova

3R-Baustoffe stehen fur die Zukunft des Bauens

Der Begriff ,3R" (Reduce, Reuse, Recycling) steht fiur die drei Themen Reduzieren, Reaktivieren und
Recyceln. Damit sind die Grundvoraussetzungen fiir ein von Fachleuten anerkanntes,
ressourcenschonendes, nachhaltiges Bauen vorgegeben.

Reduzieren: Baumaterialien sind Wertstoffe und folglich moglichst effektiv einzusetzen.

Reaktivieren: Unsere bebaute Umwelt ist das Rohstofflager der Zukunft. Moderne Baustoffe miissen in
einer Art und Weise verbaut werden, die daflir Sorge trégt, dass diese wieder leicht [6sbar und trennbar
sind.

Recycling: Bereits verwendeter Stahl oder Aluminium ist kein Bauschutt. Metall ist ein dauerhaft wertvolles
Baumaterial — jetzt und in Zukunft.

Auch wenn wir hier ausschlieRlich die Baustoffe Stahl und Aluminium in Bezug auf Metalldecken erwahnen,
gelten die vorbeschriebenen Grundsatze natlrlich auch flr andere am Bau verwendeten Metalle. Von der
Stahl- oder Aluminiumfassade Uber die Metalldecke bis zum Stahltrager oder Aluminiumrohr, konnen nach
der Nutzungsdauer von i.d.R. einigen Jahrzehnten recycelt werden und stehen dem industriellen Kreislauf
weitgehend uneingeschrankt wieder zur Verfligung. Dieser Recyclingprozess besteht seinerseits schon seit
Jahrzehnten und hat sich bewahrt. Nachdem das Material als Rohstoff fiir das Recycling dient, erfolgt bei
der Rlckgabe seit jeher eine monetare Verglitung

Stahl und Aluminium in der Anwendung als
Metalldecken

Als Baustoff flir hochwertige Raumgestaltung haben sich Metalldeckensysteme seit Jahrzehnten bewéahrt.
Die hochprazise herstellbaren Metalldecken lassen sich in allen Groken werkseitig vorfertigen und fiir die
bauseitige Montage vorbereiten.
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Praktisch jede planerisch darstellbare kreative Idee |asst sich mit Metalldecken verwirklichen. Zudem
konnen technische Einbauten, also Leuchten, Brandmelder, Lautsprecher, bereits systembedingt leicht
integriert werden. Akustische oder gestalterische Anforderungen sind mit Metalldecken sicher und
zuverldassig machbar.

Vorteile von Metalldecken

Gemal der Nutzungsdauer von Bauteilen nach dem Bewertungssystem Nachhaltiges Bauen /BBSR
Tabelle 2017/ liegt diese bei Uiber 50 Jahren. Danach ist eine Metalldecke nicht etwa wertlos, sondern kann
als hochwertiger Rohstoff zuriick in den Produktionskreislauf der Metallherstellung gegeben werden.
Innerhalb der zu erwartenden Einsatzdauer von einigen Jahrzehnten wird es in privaten wie auch in
gewerblich genutzten Bauten immer wieder gebaudetechnische Erganzungen oder Reparaturen geben.

Ein groler Vorteil von Metalldeckensystemen ist, dass diese ohne Beschadigung abgenommen und
wiederverwendet werden konnen. Bei Sanierungsund Wartungsarbeiten ist dies von grolem Vorteil.
Generell bieten Metalldecken aufgrund ihrer Robustheit eine dauerhafte und leichte Zuganglichkeit zum
Deckenhohlraum.

Metalldecken als Heiz- und Kuhldecken

Bifel links: Das Hochhaus Burf Khalifa in
Dubai wurde mit Stahlschrott gebaut,
der ursprunglich aus dem ehemaligen
JFalast der Republik”™ in Berlin stamimt.,
Bildquelle: Taim

Zuverlassiges Heizen und Kiihlen sind
flir die Mutzer eines Gebiudes
elementare Komfortmerkmale
Metalldecken tragen als Heizund
Kuhldecken zu einem angenehmen
Raumklima bel. Von unschatzbarem
Vorteil ist dabei die Tatsache, dass ein
Deckensystem sowohl zum Beheizen,

wie auch zum Kithlen gines Raumes

verwendel werden kann.

Akustische Anforderungen an
Deckensysteme werden dabei erfullt
Fur das Empfinden einer subjektiv
gefuhlten Behaglichkeit sind drei
Faktoren entscheidend. Meben der
Luftfeuchte spielen auch die Luftund
Oberflachentemperaturen eine Rolle.

In Burogebauden kommt dem
Raumklima eine grofie Bedeutung zu,
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denn es verhillt zu einer als angenghm empfundenen Aufenthaltsgualitat und steigert somit die
Konzentrationsund Leistungsfahigkeit der Nutzer. Heiz- und Kuhldecken — im Allgemeinen werden sie auch
als Flachentemperierungen bezeichnet — haben eine positive Kostenbilanz. Mit nur einem hydraulischen
Kreislauf kénnen Gebdude zuverldssig und aufgrund der wirtschaftlich erzeugbaren Vorlauftemperaturen
mit geringen Betriebskosten auf der gewlinschien Temperatur gehalten werden. Die Heizund Kiihldecke
bleibt zudem im Wartungsfall zuverldssig leicht erreichbar

Fazit

Metalldecken erfullen alle Anforderungen an moderne, nachhaltige Baustaffe. Sie sind langlebig und zahlen
auch nach dber funfzigjghriger Einsatzdauer noch nicht zum Alleisen”, stattdessen sind sie Rohstoff fir

den generationenubergreifenden Wiedereinsatz,

taim.info



The built environment
iIs an essential factor

In the fight against

Climate Change.

Sustainable building with sustainable
metal ceilings

Sustainability - a topic that is in-
creasingly becoming the focus of social
discussions - and justifiably so!

In the fight against climate change,
the conscientious use of resources and
measures to promote the ecosystem
are urgently needed to protect the en-
vironment. The idea of sustainability
should also find its way into the con-
struction industry: Thus, at Fural
Metalit Dipling we focus on this and
process our steel and aluminum
sheets directly in the factory and to
measure, which avoids unnecessary
work on the construction site. In addi-
tion, metal ceilings allow repairs and
revisions at any time without much ef-
fort and can be reused. Last, but not
least, our metal ceiling systems are
long-lasting and easy to recycle, thus
gentle on the environment.

Building materials

The use of building materials and
constructions with substances that
cause environmental damage has long
been avoided or greatly reduced in sus-
tainable construction.

In addition, we always keep an eye
on the reusability of individual compo-
nents in the event of modernization or
reconstruction. Since around 79% of
mineral waste in Germany comes from
the building industry and a total of
around 53% of the entire waste volume
can be attributed to the building indus-
try, possible deconstruction or conver-
sion is increasingly being taken into
account as early as the planning
phase.

In addition, building components
and products that require less energy
to manufacture are now preferred - as-
sessing the energy flows involved in
manufacturing, transporting, and pro-
cessing building materials involves cal-
culating their primary share of non-re-
newable energy, their share of global
warming, and their share of acidifica-
tion.

Metal ceilings for more comfort in the
room

Metal ceilings are ideal for cooling
and heating rooms, because the tem-
perature control is based on the radia-
tion principle: The heat or cold radiates
gently through the metal ceiling directly
into the room. In addition, cooling ceil-
ings work completely without air circu-
lation and thus cause neither dust tur-
bulence nor drafts.

»Nothing fits the building
life cycle like a Fural metal
ceiling.” (Dirk Freytag, CTO)
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Hospital Projects

Asklepios Klinik Hamburg Heidberg (Mitteltrakt Haus 7/8), DE
749 m* Fire protection

Bezirksklinikum Mainkofen, DE

810 m* Fire protection, Lights

BG Klinikum Unfallkrankenhaus Berlin (Reha-Klinik), DE
1.782m? acoustic ceilings/F0, Fire protection
Bildungszentrum am Klinikum Itzehoe, DE

889m’ fire protection

Biirgerspital Solothurn, CH

18.983 m* Cooling ceiling (only tiles)

Caritas Krankenhaus St. Josef, Regensburg, DE

163 m’ fire protection, Lights

Centrum fiir Integrierte Onkologie (CI0), Universitatsklinikum Kéln, DE

4143 m* Cooling ceiling (only tiles)
Elblandklinikum Radebeul (Haus 2), DE

863 m’ Fire protection

Erweiterung Stadtisches Klinikum Liineburg, DE
2.752m’ Fire protection

Evangelisches Krankenhaus Wien, AT

732m?* Acoustic ceiling/F0

Felix-Platter-Spital Basel, CH

18.629 m* Acoustic ceiling/F0, Fire protection
Universitatsklinikum Frankfurt (Haus 35), DE
1.6285 m* Acoustic ceiling/F0

Gastroenterologie, Stadtspital Triemli Ziirich, CH
154 m?* Acoustic ceiling/F0
Heinrich-Braun-Klinikum Zwickau, DE

492 m’ Fire protection

Helios Klinikum Bad Saarow, DE

565 m?® Fire protection

HNO/Augenklinik Universitatsklinikum Essen, DE
1.102m? Acoustic ceiling/F0, Fire protection, Lights
Kantonsspital Baselland, Liestal (Frauenklinik]), CH
105 m’® Fire protection

Kantonsspital Graubiinden (Kinderklinik M), CH
358 m* Acoustic ceiling/F0, Fire protection
Katholisches Klinikum Koblenz ¢ Montabaur (Marienhof), DE
177 m* Fire protection, Lights

Kinderklinik im Klinikum Wolfsburg, DE

564 m* Acoustic ceiling/F0

Kinderklinik im Klinikum Worms, DE

995 m? Fire protection

Klinik Bad Bergzabern (Klinikum Landau), DE
551m* Acoustic ceiling/F0

Klinik Hohe Warte Bayreuth (Therapiegebdude), DE
613 m? Acoustic ceiling/F0, Fire protection

Klinik Kitzinger Land, DE

1.293m? Acoustic ceiling/F0, Fire protection, Lights
Klinik Lausanne, CH

125m* Acoustic ceiling/F0

Kliniken am Goldenen Steig, Krankenhaus Freyung, DE
1.097 m’ Fire protection

Klinikum Frankfurt Hochst, DE

8.900 m* Acoustic ceiling/F0, Fire protection, Lights
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Hospital Projects

Klinikum Heidenheim, DE

1.809 m* Acoustic ceiling/FO0, Fire protection

Klinikum Landkreis Tuttlingen, DE

931m? Acoustic ceiling/F0, Fire protection

Krankenhaus der Barmherzige Briider Graz, AT

681m? Cooling ceiling complete

Krankenhaus der Barmherzige Briider St. Veit an der Glan, AT
76 m* Fire protection

Landeskrankenhaus Hall in Tirol, AT

4.301m? Acoustic ceiling/F0

Landesklinikum Salzburg - Uniklinikum der PMU

5.000 m* Acoustic ceiling/F0

Lindenhofspital Bern (Schulgebdude Arztpraxen) CH

229 m’ Expanded metal

LKH-Univ.-Klinikum Chirurgie Graz BE2, AT

4.619m* Acoustic ceiling/F0

LVR-Klinik Bedburg-Hau, DE

584 m’ Fire protection

Pius-Hospital Oldenburg (Umstrukturierung OP, Ersatz F-Fliigel], DE
449 m* Acoustic ceiling/FO0, Fire protection

Radiotherapie & Radio-Onkologie und Universitatsklinik fiir
Nuklearmedizin & Endokrinologie [(RANUK Salzburg), AT
623 m’ Acoustic ceiling/F0

Rechbergklinik Bretten, DE

2.235m? Fire protection

Rehaklinik Heidelberg-Kanigstuhl, DE

2.150m’ Acoustic ceiling/F0

Salzkammergut Klinikum Vocklabruck, AT

1.568 m* Acoustic ceiling/FO0, Fire protection

Sana Kliniken Cham, CH

792m* Acoustic ceilings/F0, Lights

Spital Grabs, CH

301m? Fire protection, Lights

St. Claraspital (NPK) Basel, CH

2.927m? Acoustic ceiling/F0, Fire protection
St.Marienhospital Vechta [Aufstockung Kinderklinik), DE
288 m* Fire protection

St.Vincentius-Kliniken, DE

639 m’ Lights

St. Johannes-Hospital Dortmund, DE

316m* Acoustic ceiling/FO0, Fire protection

Tirol Kliniken - MZA, AT

653 m* Acoustic ceiling/F0

Universitatsklinikum des Saarlandes, DE

3.092m? Fire protection

Vivantes Klinikum Neukdlln [Bettenhaus Psychiatrie, Onkologie), DE
596 m* Acoustic ceilings/F0

Waldkliniken Eisenberg (Neubau, Umbau Bestand), DE
1.840 m’ Fire protection, Lights

Zentrum fiir Synthetische Lebenswissenschaften (ZSL)
des Universitatsklinikums Diisseldorf, DE

576 m* Fire protection

ZithaKlinik, LUX

1.320m? Acoustic ceiling/F0, Fire protection
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