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Acoustics

WE ARE INNOVATIVE

ALP Acoustic guide profile

Our drive

Due to their basic materials of
sheet steel or aluminium, metal cei-
lings are excellently suited for supple-
menting with heat exchangers (cooling
coils) made of e.g. copper and alumini-
um.

High performance values in cooling
or heating are achieved with the appro-
priate occupancy of the ceiling ele-
ments. At the same time, there are de-
manding requirements for the sound
absorption of perforated metal ceilings
in offices.

The perforation offers the best
acoustic values if the holes are not co-
vered by heat-conducting profiles of
the heating-cooling elements. For a
very good cooling performance, a large
area must be covered with heat con-
ducting profiles.

Test values are often available for
partial solutions, rarely for the comple-
te construction. This leaves ambigui-
ties or gives rise to discussion points
and interpretations. In joint tests, the
companies Schmale (Menden), wg plan
(Simmerath) and Fural (Gmunden)
have developed a solution that ideally
combines cooling capacity and sound
absorption.

The result is the ALP acoustic guide
profile. The component, for which a pa-
tent application has been filed, covers
the perforated, acoustically effective
area to a much lesser extent than
other products. This means that the
perforation, the acoustic fleece and the
ceiling void can be and the ceiling void
can act in the the same way as with
metal ceilings.

This brochure

On the following pages, the mode
of operation of the ALP is presented on
the basis of test values. A distinction is
made between closed ceiling systems
and floating ceilings. Closed ceilings
are full-surface systems that do not
have any joints to the room partition
walls and the facade. This includes, for
example, strip grid sytem.

Floating ceilings are elements that
are mounted freely in the room and at
a distance from each other. Acousti-
cally, the so-called edge diffraction ef-
fect and reflections absorbed by the
raw ceiling mean that floating ceilings
can have an effect with a larger area
than their visible surface. For this rea-
son, the equivalent sound absorption
area (A equ.) per frequency and the vi-
sible surface area are specified directly
for floating ceilings. The diversions via
a sound absorption coefficient is saved.
The great advantage of acoustic cei-
lings made of metal is that they alrea-
dy have very good absorption values at
the first sound passage - the sound is
therefore immediately absorbed in the
best possible way, disturbing reflec-
tions are reduced. Every hole pattern
used in floating ceilings was also tes-
ted in parallel as a closed ceiling
structure (see examples on page 5).

Note

Other different perfora-
tions are possible. For
details, please refer to our
. Certified Acoustics”
brochure at
www.fural.com/en/
downloads.
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When using the ALP, much less acoustically effective area is covered than when using
thermal baffles. The incident sound energy can be absorbed, but the thermal energy is sti
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FURAL METALIT DIPLING

Acoustics ALP Acoustic guide profile

WLB VS. ALP

Heat guide plate (WLB) vs. Acoustic guide profile (ALP)

In order to improve the acoustic properties, the lamellas are partially bent up as de-
scribed before. This not only improves the acoustics, but also the thermal properties. Ben-
ding up the fins increases the heat exchanger surface in the cassette cavity (e.g. finned
heat exchanger). Furthermore, the bent-up fins optimise the convective transfer.

EN 14240 - Cooling:
- The performance is related to the active area according to EN 14240:2004

Cooling performance [W/m?] - average excess temperature in K

240
220
200
1
80 A £l B o O L A\A, 1oY0) /
160 A Q floating ceiling = 23,6 W/m*=+23% P
140 === - R —
120 s ==
100 i = ===
80 == == -
40 / ______
———=--Z2--"" A Q closed ceiling = 16,5W/m* = + 20%
40 ?:__: -
20
0 |
3 4 5 6 7 8 9 10 I 12 13
—floating ceiling with ALP
——floating ceiling with convential heat guide plate
- - -closed ceiling with ALP
- - -closed ceiling with convential heat guide plate
EN 14037 - Heating:
- The performance is related to the active area according to EN 14037:2016
Heating performance [W/m?] - average excess temperature in K
280
—
240
//
200 . . . —
A Q floating Cel[lfg=4]W/ﬁ‘2=+~%/ 44{
160 — —— S P o
// __/%::__——’——_
120 — o=
80 | B et
et
/_,/,—-:—:':'_/..f"fﬁ -
40 rf = A Q closed ceiling = 12,6 W/m’ = + 14%
0

6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
——floating ceiling with ALP
——floating ceiling with convential heat guide plate
- - -closed ceiling with ALP
- - -closed ceiling with convential heat guide plate
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ALP Acoustic guide profile

Comparison of floating ceilings and closed
ceiling - first sound transmission

Metal floating ceilings with ALP offer the
ideal combination to achieve very good sound
absorption values and cooling/heating perfor-
mance. Even without additional overlays, both
closed ceilings and floating ceilings perform
very well (see left column).

If overlays such as mineral wool strips are
used, the physical properties of the floating cei-
lings (e.g. edge diffraction effect] have a stron-
ger effect (right column).

Perforation @

Hole content

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

Sound absorption

Overall Structure
Fleece

Type

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

Acoustic occ. level

Fural Metalit Dipling
Rg2,5-16%

2,5mm

16 %

1.460 mm

Rg 2,50-5,50
550mm =
5,50mm

7,78 mm \

9

Absorption area Ay, /m? at
one-third centre frequency f (Hz)

5,0 2
4,0 g
3,0
2,0
1,0
0,0

125 0,80
250

200 mm

@
g
o
{a]
o
o

500

Bonded acoustic fleece
closed ceiling*; Floating ceiling
B105629_64; B105629_77

(500 Hz) 3,73m?; 3,70
4,05 m?
without

m?

2,90

1000

62% cooling register with ALP

2,90

2000

4000

Perforation @

Hole content

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

Sound absorption

Overall Structure
Fleece

Type

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

Acoustic occ. level

* The sound absorption coefficient a of the closed

ceiling was converted to the visible surface area
(4,05m?) of the floating ceiling Ag,.

**The sound absorption coefficient a, of the closed

ceiling was converted to the visible surface area
(2,70 m?) of the floating ceiling Ag,.

Fural Metalit Dipling
Rg2,5-16%

2,5mm

16%

1.460mm

Rg 2,50-5,50
550mm =>
5,50mm (|

7,78 mm \

%

Absorption area Ay, /m? at
one-third centre frequency f (Hz)

6,0
50 2 o
4,0 v o3&
Lo o~
3,0 o
2,0
1,0 & <
0,0 E T &3
[Te) o o o o o
o~ [Te] o o o o
200mm

Bonded acoustic fleece

closed ceiling**; Floating ceiling
B105629_73; B105629_80

(500 Hz) 2,32m?; 3,70 m?

2,70 m?

33 % with 50x50mm Mineralwool
57kg/m® in PE film between ALP
62% cooling register with ALP
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Fural Metalit Dipling Fural Metalit Dipling
Rd 1,5-22% Rd 1,5-22%
Perforation @ 1.5mm Perforation @ 1.5mm
Hole content 22% Hole content 22%
Max. perforation width 1.488 mm Max. perforation width 1.488 mm
Des. acc. to DIN 24041 Rd 1,50-2,83 Des. acc. to DIN 24041 Rd 1,50-2,83
Horizontal spacing 4,00mm > Horizontal spacing 4,00mm >
Vertical spacing 2,00mm Vertical spacing 2,00mm (¢,
Diagonal spacing 2,83mm N Diagonal spacing 2,83mm N
Perforation direction -> Perforation direction >

Sound absorption

Overall Structure
Fleece

Test certificate
NRC

Ay,

Absorber class,
Acoustic infill

Acoustic occ. level

Sound absorption coefficient a, at
one-third frequency f (Hz)

1.4

1,2 5 &

1,0 ) L %} 3

0,8 L =

0,6

0,4 o S

02 7L Sl E g

00 & P
[Te] o o o o o
o~ [Te) o o o o
— o™ [le) o o o

— o~ ~
200mm

Bonded acoustic fleece

M 61840/5; DE22ASRF 001 5; B105629/63
0,70; 0,70; 0,80

0,70; 0,60; 0,70(L]

C, C, C (DIN EN 11654)

without

ohne;
66 % cooling register with WLB;
62 % cooling register with ALP

Sound absorption

Overall Structure
Fleece

Test certificate
NRC

Ay,

Absorber class
Acoustic infill

Acoustic occ. level

Sound absorption coefficient a, at
one-third frequency f (Hz)

14
12 28 al g
1,0 S o

0,74

08 =
0.6
0,4 2
02 3 S B
' N fes)
00 °
o) o o o o o
o~ [l'e) o o o o
200mm

Bonded acoustic fleece

DE22ASRF 001 6; B105629 74; B105629 69
0,80; 0,95; 0,95

0,70 (LJ; 0,85 (L); 0,90(L)

C; B; A (DIN EN 11654)

30mm Mineral wool 45kg/m?in PE Film;
30mm Mineralwool 45 kg/m? in PE Film;
40mm Polyester wool 20 kg/m®

66 % cooling register with WLB;

62% cooling register with ALP;

62 % cooling register with ALP
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ALP Acoustic guide profile

Different overlay/absorber thicknesses

The layer thickness influences the sound
absorption coefficient just as much as the layer
type and the height of the air cavity. All these 3
factors play an important role in the acoustic
behaviour of the metal ceiling.

Acoustic occupancy level

Metal ceilings are ideally suited for com-
bination with water-bearing heat exchangers
for room temperature control. The use of coo-
ling coils leads to a change in the acoustic
properties of the ceiling tiles because previ-
ously continuous holes are covered by profiles.
For this reason, the ,acoustic occupancy rate”
is given in the tables. This refers to the pro-
portion of the surface that is covered by heat-
conducting profiles.

Perforation @

Hole content

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

Sound absorption

Overall Structure
Fleece

Test certificate
NRC

Ay,

Absorber class
Acoustic infill

Acoustic occ. level

Fural Metalit Dipling
Rg 2,5-16%

2,5mm

16%

1.460mm

Rg 2,50-5,50
550mm =
5,50mm

7,78 mm \

9

Sound absorption coefficient a, at
one-third frequency f [Hz)

1,4
1.2 so&® 8 o
1,0 = o =3 o~ ©
S %
0.8 L+ S
0.6 &
0,4 g
02 % o
0,0 b=
Lo o o o o o
o~ [Te) o o o o
— o~ Lo o o o
— ~N ~F
200mm

Bonded acoustic fleece

B105629_75; B105629_73

0,90; 0,80

0,80(L); 0,70(L)

B; C [DIN EN 11654)

30 mm Mineral wool 45kg/m® in PE Film;
33% with 50x50 mm MiWo57 kg/m* PE
62% cooling register with ALP

Perforation @

Hole content

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

Sound absorption

Overall Structure
Fleece

Test certificate
NRC

OW

Absorber class
Acoustic infill

Acoustic occ. level

Fural Metalit Dipling
Rg2,5-16%

2,5mm

16 %

1.460mm

Rg 2,50-5,50
550mm =>
5,50mm (¢

7,78 mm N

9

Sound absorption coefficient a, at
one-third frequency f (Hz)

1.4

12 s 2

1,0 o L S <

0,8 o o=

0,6

0,4

0,2 @

0,0 =1
Lo o o o o o
o~ [Te] o o o o
— o~ [Te) o o o

— o~ ~
200mm

Bonded acoustic fleece

B105629_65; B105629_64; B105629 66
0,80; 0,80; 0,80

0,70(L); 0,70 (L); 0,65 (L.M)

C; C; C (DIN EN 11654)

without

46 % cooling register with ALP;
62 % cooling register with ALP;
77 % cooling register with ALP
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Fural Metalit Dipling Fural Metalit Dipling
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 1.460mm
Des. acc. to DIN 24041 Rg 2,50-5,50 Des. acc. to DIN 24041 Rg 2,50-5,50
Horizontal spacing 5,50 mm - Horizontal spacing 550mm >
Vertical spacing 5,50 mm |, Vertical spacing 550mm
Diagonal spacing 7,78 mm \ 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])
4,0 = 4,0
Sel =} S 2
== 2’ S o r==) o o o
& o~ 2, s<% = = o
20 2,0 e~
< = A 2 =]
=) [e=) ~ o~ o %
00 £ 00 73
Yo o o o o o Lo o o o o o
o~ Te) o o o o o~ [Te] o o o o
— o~ Lo o o o — ~N Lo o o o
— IS S - N ~
Overall Structure  200mm Overall Structure 200mm

Fleece

Test certificate
equiv. sound absorp.
Visible surface area
Acoustic infill
Acoustic occ. level

Bonded acoustic fleece
B105629_84; B105629_83

(500 Hz) 2,60 m?; 3,10 m?

3,45m?; 3,45m?

without

72 % cooling register with WLB;
72 % cooling register with ALP

Fleece

Test certificate
equiv. sound absorp.
Visible surface area
Acoustic infill
Acoustic occ. level

Bonded acoustic fleece
B105629_81; B105629_82

(500 Hz) 2,70 m?2,70 m?
2,70m?; 2,70m?

without

46 % cooling register with ALP;
77 % cooling register with ALP
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Acoustics ALP Acoustic guide profile
Floating ceiling
Floating ceilings can be used both as in-
dividual elements and as multi-part, compo-
site units. With floating ceilings, the edge dif-
fraction and the ratio of perimeter to surface
area result in better sound absorption than
} with closed ceilings. For this reason, the equi-
NCYENYENCY valent sound absorption area and not the
sound absorption coefficient is given for indi-
vidual absorbers. To achieve the same acou-
g g e g a g .5 CED stice.ffectin‘aroom,sigqificantly‘lessggrface
3 z < § =9 @ z area is required when using floating ceilings.
2 o = 5 2 F L © The additional physical damping effects can
3 T 2 S o ~ 0] z i i i 9
= = n O B I§] result in material savings of up to 30%.
E E 5 3 2 g -
& st O o
: 32§
tr s
S o
& 3
O 0 0000000600006 0606 060 000000000 0 0 0 0 0 0
® 0000000000000 00 0000000000 0 0 0 0 00
® 000000000000 06060 00600000000 0 0 0 0 00
® 0000000000600 0060 00600000000 0 0 0 0 00
® 0000000000600 0060 0000000000 0 0 0 0 00
® 0000000000060 0060 000000600000 0 0 0 00
Fural Metalit Dipling Fural Metalit Dipling
Rg2,5-16% 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 550mm = Horizontal spacing ~ 5,50mm =
Vertical spacing 550mm | Vertical spacing ~ 5,50mm {,
Diagonal spacing 7,78 mm N\ Diagonal spacing 7,78 mm \J
Perforation direction -> Perforation direction ->

Sound absorption

Overall Structure
Fleece

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

Acoustic occ. level

Absorption area Agy,/m? at
one-third centre frequency f (Hz)

6,0
50
4,0
3,0
2,0
1.0
0,0

[Te)
o~

250
500
1000
2000
4000

400mm

Bonded acoustic fleece

B105629_78; B105629_79

(500 Hz) 2,80m?; 3,90 m?

4,05m?; 4,05 m?

without; 33 % with 50 x50 mm Mineralwool
57kg/m’ in PE film between ALP

62% cooling register with ALP

Sound absorption

Overall Structure
Fleece

Test certificate
equiv. sound absorp.
Visible surface area
Acoustic infill
Acoustic occ. level

Absorption area Ay, /m? at

one-third centre frequency f (Hz)
6,0
50
4,0
3,0
2,0
1,0
0,0

S
o ~ o o
N o @ N
Se) [5e) [sg)

2,60

[
X
=)

Lo

o~

250

o
o
[fe)

1000
2000
4000

200 mm; 400 mm

Bonded acoustic fleece
B105629_77; B105629_78

(500 Hz) 3,70m?; 2,80 m?
4,05m?; 4,05 m?

without

62% cooling register with ALP
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ACOUSTICS TERMINOLOGY

Sound and sound level

The term ,sound” refers to lo-
calised vibration and the propagating
waves. These can occur in air (airborne
sound] or in solid materials
(structure-borne sound). If floors, cei-
lings and stairs are stimulated to vib-
rate 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” descri-
bes the interaction of the acoustic
factors of a room for such sound
events as music or speech with refe-
rence to the individual location of the
person listening.
Rather than any physical properties
of the room, the acoustic quality de-
scribes audio-physiological and audio-
psychological effects on the listeners.
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 acoustic
plan should also be to include people
with poorer hearing and therefore
to achieve generally good average au-
dibility

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;-5(m?)

The total equivalent sound absorption
area, A, is calculated by adding up the
individual amounts:

Ato‘at= a;- Sw[mz] +0y- SZ[mQ] +...

Reverberation time

The reverberation time, Ty, is a
measure of the time required for the
sound pressure to reduce to Yio0o of its
initial value after the sound source
becomes 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 equi-
valent sound absorption area, A.

Sabine formula

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

T=V=A-0,163
V" describes the room volume and , A"

the equivalent sound absorption area
in m?.

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 bet-
ween 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, (alpha,) describes the so-called
practical sound absorption coefficient.
Three on-third-octave values as 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, lalpha,) describes the so-called
weighted sound absorption coefficient.
This is frequency-dependent and
specified as a single-number value
rounded to the nearest 0.05. The aw
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%.

o

Shape indicators (L/M/H)

The weighted sound absorption co-
efficient, aw, 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 2000Hz to 4000Hz

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
aw 0.90-1.00
B Highly absorbent
aw 0.80-0.85
C Very absorbent
aw 0.60-0.75
D Absorbent
aw 0.30-0.55
E Slightly absorbent
aw 0.15-0.25
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Acoustics

Longitudinal sound insulation D,

In buildings with a skeleton const-
ruction - typically nearly all new office
buildings today - the individual
rooms are separated by lightweight
partition walls. The ceilings are sus-
pended.

The cavity that this creates between
raw ceiling and suspended ceiling 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 1SO 717-1
and specified as a weighted norma-
lised flanking sound level difference
Dn,fwin dB units.

Here .Dn,f" describes the normalised
flanking level difference for flanking
components (e.g. suspended ceilings).
. W, means that the measured
values have been weighted in ac-
cordance with normative specifica-
tions.

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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ALP Acoustic guide profile

Perforation sizing

A

B
C
D

Horizontal spacing
Vertical spacing
Diagonal spacing 45°
Offset spacing 60°



FURAL METALIT DIPLING Acoustics ALP Acoustic guide profile

SUSTAINABILITY

-75% CO,

Manufacturing

- The metal used in production consists of
100 % recyclable material. This provides
the best possible opportunity for
sustainable deconstruction.

- The recycling process of metals has been
established for decades. Sheet steel, with
a current scrap content of approx.

Manufacturing process
25 -33%, can be reused indefinitely. '

& jelajew mey

- 90 % of the copper used today already
comes from secondary sources.

- 80 % of the steel produced worldwide and
75 % of the aluminium produced is still
used today.

- Compared to primary steel production,

recycling steel saves about 75% C02, and
recycling copper saves as much as 85%.

Use
- Animportant factor in the sustainability of
metal ceilings is their long service life of

more than 50 years.
—  This makes metal ceilings perfectly suited
for the life cycle of modern buildings.

- Metal ceilings are durable, surface-
finished and robust.

- The integration of a variety of functions
and properties into the metal ceiling (e.g.
revisability, sound absorption and fire
resistance], in combination with low and
regeneratively generated supply
temperatures, ensures economical and
environmentally friendly building
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operation.
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Disposal

- The material is returned to the
established recycling process via local
scrap recyclers. Landfilling, as with other
ceiling materials, is not necessary.

Metals are recyclable materials.
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