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PERFORATIONS

FURAL
0701 with fleece

FURAL
0704 with fleece

Diameter: 0.7 mm Diameter: 0.7 mm
Free cross-section: 1% Free cross-section: 4%
without support without support
>= 200 mm >= 200 mm
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PERFORATIONS

FURAL FURAL
1511 with fleece 1522 with fleece
Diameter: 1.5 mm Diameter: 1.5 mm
Free cross-section: 11% Free cross-section: 22%
without support without support
>= 200 mm >= 200 mm
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PERFORATIONS

FURAL FURAL

1620 with fleece 1810 with fleece

Diameter: 1.6 mm Diameter: 1.8 mm
Free cross-section: 20% Free cross-section: 10%
without support without support

>= 200 mm >= 200 mm
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PERFORATIONS

1821 with fleece 2508 with fleece

Diameter: 1.8 mm Diameter: 2.5 mm
Free cross-section: 21% Free cross-section: 8%
without support without support

>= 200 mm >= 200 mm

NRC=0,75 a,=0,75 Absorber class C NRC=0,80 a,,=0,75 Absorber class C
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PERFORATIONS

FURAL FURAL
2516 with fleece 2523 with fleece
Diameter: 2.5 mm Diameter: 2.5 mm
Free cross-section: 16% Free cross-section: 23%
without support without support
>= 200 mm >= 200 mm
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PERFORATIONS

FURAL
311 with fleece

Diameter: 3 mm
Free cross-section: 11%

without support

>= 200 mm

FURAL
320 with fleece

Diameter: 3 mm
Free cross-section: 20%

without support

>= 200 mm

Schallabsorptionsgrad nach DIN EN 150 354

Schallabsorptionsgrad nach DIN EN 20 354 BA T
Bild & Auftraggebstr:  Fural Systeme in Metall GmbH Bild 2

Aufiraggeber: Fural Systema in Metal GrbH
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PERFORATIONS

FURAL FURAL

417 with fleece 433 with fleece

Diameter: 4 mm Diameter: 4 mm
Free cross-section: 17% Free cross-section: 33%
without support without support

>= 200 mm >= 200 mm

Schallabsorptionsgrad nach DIN EN 20 354 P-BA 279/200¢ Schallabsorptionsgrad nach DIN EN 20 354 BA
Bild 3
Auftraggebar: Firal Systerrss in Matall GmbH — Auttrsggeber: Fural Systeme in Metall GmbH
P b A — 4810 Grursden
Priifgegenstand: Priifgegenstand:
A Metalkassette, Perforation 417 Skizza Aufbau (Abmessungen in mm) A Malaikassetie, Perforation 433
il Akusticvies el Akustibvias
= n :
B Lufthohiraum 200 mm \D) B Lufthahiraum 200 mem
= B =
\C) Halraumbodan | C) Hallraumboden
4 = !'5 .
') Spanpdathe 19 mm \EL 0 Sparplatte 19 mm
A A s .
E | Abdichbung zum Hallraumbodan '_,/%{ f _,/4 o {/(}/ X///. .E) Abdechiung zum Hallraumboden
- N
3750 x 37RO A7TB0 x 3TS0
i | 125 | 250 | 500 | 1000 | 2000 | 4000 fijHe | 125 | 250 | 500 | 1000 | 2000 | 4000
o | 032 | 0,80 | 0.97 | 085 | 0.80 | 0.7 a, | 0A0 | 0,77 | 0,80 | 0,68 | 081 | 0.77
Prifffiiche: 14,1 mé Priifbcha: 14,1 m?
w2 . - :
Hallraum: i | Hallraurs ey o - 12
ol | 0% 1.60m E = I
; ',d'/ E 1,0 4 ] —
]
Eos H e L) | /.:_J._‘-\ |
E / E o8 — e =
S 08 — Rl Feuchte: 57 % & : ‘EN.-""F
B : Terrgeratur: 20 % 508 e LA
8 i : I
g 04 - - > & /
Priifschall: 5 x Prifschall:  rosa Rauschen S o4 £ .2 - [
= 02 r"’_,- =" LS I - o ) 4 ¥ |
Prifdastum: g 1_ Prifdatem: 04 Juni 2002 ;‘ 02
; 0.0 MAessergebeisse sind ideniisch mit W@
ek : wrd _Iz - il 125 25{] 500 000 2000 4000 Sarlier e us PrOfbericht FuBA oo
e Toszmittentroquana | [Hz] 34873000 125 250 SO0-C0000- 2000 4000
Terzmittenfrequenz f [Hz]
3 Lisr
Fraunhofer Institut stuttgart, den 14. Depember 2006 Y PET Fl""'mh':'ferIm.'nt-..-t : 3, = 5 ) Tl ik
Bauphysik | Prifstelienteiter: o7 ) (el e Bauphysik | Prifstelienteiter: ¢ ¥ ./ et | Fot
NRC=0,80 a,=0,80 Absorber class B NRC=0,80 a,=0,80 Absorber class B

FURAL Systeme in Metall GmbH ¢ Tel / Fax +43 - (0) 7612 /74 851-0/ -11 » www.fural.at



PERFORATIONS

FURAL
4433 with fleece

Side length: 4 mm
Free cross-section: 33%

without support

>= 200 mm

FURAL
1423 with fleece

Diameter:
Free cross-section: 23%

without support

>= 200 mm

14 mm

Schallabsorptionsgrad nach DIN EN 20 354

Aufiraggeber: Fus

2810 G

al Systerne in Metall GmbH

Bild 4
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DIFFERENT AIR GAPS

FURAL

2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

without support
30 mm mineral wool, 45 kg/m3

FURAL

2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

without support
30 mm mineral wool, 45 kg/m?3
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DIFFERENT AIR GAPS

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

without support
30 mm mineral wool, 45 kg/m?3

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

without support
30 mm mineral wool, 45 kg/m?3

200 mm 400 mm
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DIFFERENT ABSORBERS

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool,

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool, 45 kg/m?3

45 kg/m3 in PE-film
200 mm 200 mm
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DIFFERENT ABSORBERS

FURAL FURAL
2516 with fleece 2516 with fleece
Diameter: 2.5 mm Diameter: 2.5 mm
Free cross-section: 16% Free cross-section: 16%
30 mm foam, 30 mm polyester wool,
9 kg/m3 48 kg/m3
200 mm 200 mm \/
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DIFFERENT ABSORBER THICKNESS

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

20 mm mineral wool,

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool,

45 kg/m3 45 kg/m3
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DIFFERENT ABSORBER THICKNESS

FURAL

2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

40 mm mineral wool,

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

50 mm mineral wool,

45 kg/m3 45 kg/m3 ;
L%
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WITH/WITHOUT FLEECE

FURAL FURAL

0701 without fleece 0701 with fleece

Diameter: 0.7 mm Diameter: 0.7 mm

Free cross-section: 1% Free cross-section: 1%

without support without support

>= 200 mm >=200 mm
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DIFFERENT SUPPORTS

FURAL

2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

50 mm mineral wool, 28 kg/m?3
+1 mm sheet steel

FURAL

2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

50 mm mineral wool, 28 kg/m?3
+12,5 mm plasterboard

200 mm 200 mm
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EXPANDED METAL - DIFFERENT AIR GAPS

FURAL
Expanded metal with fleece

Diagonals:
Free cross-section: 68%

without support

50 mm

13,0 mm x 7,5 mm

FURAL
Expanded metal with fleece

Diagonals: 13,0 mm x 7,5 mm
Free cross-section: 68%

without support

100 mm

WW

Schallabsorptionsgrad nach DIN EN 20 354

P-BA 248/2002
Bild 5

Schallabsorptionsgrad nach DIN EN 20 354 P-BA 248/2002

Bild &
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EXPANDED METAL - DIFFERENT AIR GAPS

FURAL
Expanded metal with fleece

Diagonals:
Free cross-section: 68%

without support

200 mm

13,0 mm x 7,5 mm

FURAL
Expanded metal with fleece

Diagonals: 13,0 mm x 7,5 mm
Free cross-section: 68%

without support

400 mm

i
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EXPANDED METAL - DIFFERENT ABSORBERS

FURAL
Expanded metal with fleece

Diagonals: 13,0 mm x 7,5 mm
Free cross-section: 68%

without support

200 mm

FURAL
Expanded metal with fleece

Diagonals: 13,0 mm x 7,5 mm
Free cross-section: 68%

30 mm mineral wool,
45 kg/m?3

200 mm

i

Schallabsorptionsgrad nach DIN EN 20 354 P-BA 246/2002

Antragatellorn: Fural Matalidecian GmbH Bild1

A-4840 Gmurnden

P-BA 246/2002
Bild 2

Schallabsorptionsgrad nach DIN EN 20 354
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EXPANDED METAL - DIFFERENT ABSORBERS

FURAL FURAL

Expanded metal with fleece Expanded metal with fleece
Diagonals: 13,0 mm x 7,5 mm Diagonals: 13,0 mm x 7,5 mm
Free cross-section: 68% Free cross-section: 68%
30 mm mineral wool, 30 mm polyester wool,
45 kg/m3, in PE-film 48 kg/m?
200 mm 200 mm
Schallabsorptionsgrad nach DIN EN 20 354 P-BA 246/2002 Schallabsorptionsgrad nach DIN EN 20 354
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COPPER-ALU COOLING SYSTEM - DIFF. PERFORATIONS

FURAL FURAL
0704 with fleece 2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

Diameter: 0,7 mm
Free cross-section: 4%

30 mm mineral wool, 28 kg/m?3 30 mm mineral wool, 28 kg/m?3

+ cooling system + cooling system
200 mm \/ 200 mm \/
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COPPER-ALU COOLING SYSTEM - DIFF. SUPPORTS

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

40 mm mineral wool, 28 kg/m3
+ cooling system B
+ 12,5 mm plasterboard

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

40 mm mineral wool, 28 kg/m3
+ cooling system e
+ 1 mm sheet steel e,

200 mm 200 mm
® ® 0000606060660 6 6 o6 ® ®®® 0000606066600 ¢ o6
® ®®® 0000660666060 6 ¢ o6 ® ®®® 0000606666066 ¢ o6
® ®®® 000660606660 6 6 o6 ® ®©® 0000606666066 ¢ o6
® ® 0006606606060 6 ¢ o6 ® ®®® 000060606660 6 ¢ o6
® 0000000006000 0 00 ® 0000000000000 00
® 0000000006000 0 00 ® 0000000006000 0 00
® 0000000006000 0 00 ® 0000000000060 0 00
® ® 0060066060666 0606 6 6 o6 ® ® 0060606606666 6 6 o6
Schallabsorptionsgrad nach DIN EN IS0 354 i Schallabsorptionsgrad nach DIN EN 150 354 2
Auftraggeber n Aetal Gmbi Bild 2 Auttraggeber Pbet Bild 2
Priifgegenstand: Prisfgegenstand
ety

Priffiche: 11,72 mt 12 Prifiiche:
Hallraum: 2 | e Hallraum 2
= . 7 o " " s

O : = E

?. s TS ‘\\\Hﬂ | g

g 06 At :

3 E 2
ﬁ:l.l.lfd:ilng::nlpﬂl: :EI},J '_'\" - i..:?.m?nr;:;:fgm'..":. E

IJ.I}I

125 50 - Gen0%oed 2000 4000

15 T30 B 000 THp000 4000
Terrmitten i uils ' (1]

Pt et Priifdatumn;
3 i i o ') v i N ¥
it o8 " & cher £
Frﬂunhnferlmﬁm._ Prifstedlankiter g Fraunhofer ... . |erifstelionisitor:
Bauphysik e " Eau;}h:ﬁlkj e — i -
NRC=0,80 a,,=0,80 Absorber class B NRC=0,85 a,,=0,85 Absorber class B

FURAL Systeme in Metall GmbH ¢ Tel / Fax +43 - (0) 7612 /74 851-0/-11 » www.fural.at



TEMPERON COOLING SYSTEM - DIFF. PERFORATIONS

FURAL
0704 with fleece

Diameter: 0,7 m
Free cross-section: 4%

TEMPERGON cooling system
+ 40 mm mineral wool,
45 kg/ms3, in PE-film

FURAL
1620 with fleece

Diameter: 1,6 mm
Free cross-section: 20%

TEMPERGON cooling system
+ 40 mm mineral wool,
45 kg/ms3, in PE-film

und

P E
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und L

Abmessungen Prifobjekt L x B = 38 m x 3,0 m = 10,80 m*
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Lochemite w = 0,7 mm, Lochisliung p = 3.0 mm w = 1,6 mm, Lochisiung p = 3.5 mm
ralative Bow Lochichs A, = 4 %, rodathve froie Lochilche A; = 20 %,
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TEMPERON COOLING SYSTEM - DIFF. PERFORATIONS

FURAL
1821 with fleece

Diameter: 1,8 mm
Free cross-section: 21%

TEMPERGON cooling system
+ 40 mm mineral wool,
45 kg/ms3, in PE-film

200 mm

FURAL
2516 with fleece

Diameter: 2,5 mm
Free cross-section: 16%

TEMPERDON cooling system
+ 40 mm Mineral wool,
45 kg/ms3, in PE-film

200 mm
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Schallabsorptionsgrad nach 1SO 354
Messung der Schallabsorption in Hallrwmen
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Messung der Schallabsorption in Hallrdwmen

Mustiraggeber: FURAL Sysieme in Metall GenbH
4810 Gmunden, Ostemeich
Pritg FURAL |

Ly by :
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mm&m;mmﬂmm& Freudenben

Funstofficihiregsior aul Vies goklebt
Lisfthohirsam mit Unterkonstruition aus 20 mm hoher Rahmenkonsinktion
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FLOATING CEILING

ACOUSTICAL CHARACTERISTICS

Compared to closed ceiling systems, it makes no sense to state the sound absorption values for individual absorbers. On paper excel-
lent sound absorption results can be achieved by adding an absorbing rear in suspended ceiling sails (e.g. ay = 1.6), which cannot off-
set in a meaningful way. In addition, the diffraction on the edges and the relationship of circumference to the surface of the ceiling salil
has a certain impact, which cannot be determined directly. Oftentimes, just because of these effects, the ceiling sails have a greater

sound absorption potential than closed ceiling systems.

Accordingly, it makes sense to determine the equivalent sound absorption surface of suspended ceilings rather than the degree of

sound absorption e.g. how much ceiling surface area can be replaced by a suspended ceiling sail to achieve the same effect.

EXAMPLE FORMULA

Room situation: A=a*S A: Equivalent acoustical absorption surface
L=10 m, W=10 m, H=3 m o: Degree of absorption
Floor space: 100 m2, room volume V: 300 m3 S: space

T =0,163*V/A T: reverberation time

Carpet (100 m?; a=0.06), plastered ceiling and wall (190 m?; a=0.03),

Glass window wall (30 m2; a=0.10), unfurnished W TR L

Recommended
reverberation time
T ~ 0,6 s (DIN 18041)

initial information =
Plaster, reverberant ceiling

metal ceiling full coverage
perforation 2516 sV +
mineral wool cover

floating ceiling 2.4x1.2 m
perforation 2516 sV +
mineral wool cover

entire room

RESULT

Calculated
U reverberation time e D LIS
for the metal ceiling } & g
S surface 75 m 52 m? bzw. 18 Stk.
Equivalent sound ab-
A | sorption surface of the 14,7 m? 83,7 m? 84,9 m?

Your consultant is happy
to provide you with

detailed information.

Floating ceilings allow you to achieve the same acoustic impact in a room, with considerably less surface area required than in a con-

ventional closed ceiling system. The addition of physical cushioning effects can ultimately result in the savings of up to 30% of material.

BENEFITS

Additional absorbing rear side
- Savings: ~ 30% less material
- Increased flexibility in terms of layout and design
- The existing lighting may be reused
- Easy retrofitting
- Easy to install air-conditioning
- Can be used or retrofitted in buildings with concret

core cooling

FURAL Systeme in Metall GmbH ¢ Tel / Fax +43 - (0) 7612 /74 851-0/-11 » www.fural.at



FLOATING CEILING - DIFF. ABSORBERS-DENSITY

FURAL
1620 with fleece

Diameter 1,6 mm
Free cross-section: 20%

50 mm mineral wool,
100 kg/m3, in PE-film

200 mm
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FURAL
1620 with fleece

Diameter: 1,6 mm
Free cross-section: 20%

50 mm mineral wool,
150 kg/m3, in PE-film

200 mm
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Absorptionsfliche nach 150 354
Messung der Schallabsonption in Hallriumen

Absorptionsfiache nach 150 354
Messung der Schallabsonption in Halliiumen

Auferaggeber: FURAL Systiem in Miatall GrabH
ABAD Genundan, w

Pridg d: FLIRAL D [Pl 1620, G fhauhahe 200 mm,
il WrvsritParssreen e

Es wurdén raei Deckersegel aks Ercelobiekie gepnifl.
Déer Deckensegel wurden Ober 150 mm hohe S30tzen aul dem Halrsemboden aulgestindent

Pridaufbau (ven cben nach unten):

= 50mm  Metabdeckesglotio L x B = 2500 mm x 1200 mm,
Fasigriibg S0 em, Blechdicks 5= 0,7 mm,
Lochung: Ry 1.6 - 3.5 Rundlochurs in versetzien Redhan,
Lochwesta w = 1.8 mm, Lochiedung o = 3.5 mem
iskartivs Tredes Lochbbche A; @ 20 %,

mmm
il F. Mﬂl{: 1'936 Fa. Froudankang;
2 rm Luftabstand Fi und b
50 mm dicke Minaralfaser 100 'n&ﬂmdﬂhﬂﬁ#bhw
= 180mm  Lufthohicaum mil Sibtzen =
Al gen des D gels: Lange x Breile x Mohe = 240 m x 1,20 m x 0,08 m
R E

Wolumen: 188,60 m*
Prifdatum; 22, 11,2040
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Husferaggeber: LARAL Sysbars in Malal GmbH
4B1QMW

Priligeg & FURAL Dech Par 1620, & it 300 e,
l'ﬂlmfm

E& wurden rwei Deckensegel als Ennslobjoke gegrif.
D Declopsrriagel wunden (e 150 mm ok Sten sul dem Halkaumboden aulgestnden

Prifsufbau (von oben mnech wnbenjc
50 mm wwilﬂlllwmlimm

Sagirans chre Lochung

richaadig kaschian mil Faacded SoundTex C 1084 Fa. Freudenbey

50 ann dickas Mirsealiasar 150 ki’ HNMMHP‘EFC‘IGW
= 150 mm Lufhohiraum mil Sulteen
= Halraumzoden

Abmessungen des Deckensegels: Linge x Breite x Hohe = 240 m x 1,20 m x 0,08 m

Raam: E
Wodumen: 188,60 m*
Priddatum; 03112010
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Equivalent sound absorption surface (500 Hz)=3,8 m?
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FLOATING CEILING - DIFF. ABSORBERS-DENSITY

FURAL
2516 with fleece

Diameter: 2,5 mm
Free cross-section: 16%

50 mm mineral wool,
100 kg/m3, in PE-film

FURAL
2516 with fleece

Diameter: 2,5 mm
Free cross-section: 16%

50 mm mineral wool,
150 kg/m3, in PE-film

200 mm 200 mm
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Es wurdén raei Dockerragel aks Ercelobiekie gepnifl.
Déer Dechensegel warden Ober 150 mm hohe S0tzen aul dem Halrsemboden aulpestanden.

Pridaufbau (ven oben nach unten):
= S0mm  Melaldeckesglotio L x B = 2500 mm x 1200 mm,

retative freie Lochtlche Ay = 16 %,
mmm

il F, SoundTax C 1966 Fa. Fi 3
ﬂmmM&Mﬂmimm'nﬁﬂmmﬁ#ﬁ- +
Luhthohiraum mit Stitmen

= 150 mm

s Dasck Linge x Brefle x Miha = 240 m x 1,20 m x 0,08 m
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E& wurden rwel Deckensegel als Enpsobjelne gegrifl
D Dechopsrvaagpel wurden Gber 150 mm Roke Stitoen aul dem Halksumboden aufgestanden

Priifasufbau {von oben mach snbenjc
= S0mm Mhetalidpchansagel L x B= 2400 mm 1 1200 mm,
Kanbpnhdhe 50 men, Blochdicke 3 = 0.7 mm,
Lechung: Ry 2.5 - 5.5 Rundiochung in gonsden Resthen,
Lochwails w = 2.5 mmn, Lochieilung o = 5.5 mm
rutathve frate Lochiche A, = 16 %,
Sagiransd chre Lochung
richaadig kaschian mil Faacdes SoundTex C 1086 Fa. Freudenbey
50 ann dicks Minseealiasar 150 kg in 30 pm dicke PE-Folis engescfvesll
= 150 mm Lufhohiraumm mit Sultpen
= Halraurtoden

Abmessungen des Deckensegeds: Linge x Breie x Hohe = 240 m x 1,20 m x 0,08 m

Faam: E

Wodumen: 188,60 m*
Pridcdatum; 03112010
Absomptionifche @ Prifobjskt
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Equivalent sound absorption surface (500 Hz)=3,9 m?
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TEMPERON FLOATING CEILING - DIFF. PERFORATIONS

FURAL
1620 with fleece

Diameter: 16 mm

Free cross-section: 20%
TEMPERDON Cooling system

FURAL
2516 with fleece

Diameter: 2,5 mm
Free cross-section: 16%

TEMPERDON Cooling system

200 mm 200 mm
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Reawart: E
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/ & Anhang A
Prifbericht be. M1 B40/18 Ao gatat

Bt BB . AP et el SR Skl 040 AL F0 i 5 63 304

Equivalent sound absorption surface (500 Hz)=2,5 m?

Bt B 8 kPt gl SR S 304041 i 4 63 341

Equivalent sound absorption surface (500 Hz)=2,6 m?
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ACOUSTIC WALLS - DIFFERENT PERFORATIONS

FURAL
0701 with fleece

Diameter: 0.7 mm
Free cross-section: 1%

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

FURAL
0704 with fleece

Diameter: 0.7 mm
Free cross-section: 4%

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

50 mm 50 mm
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Schallabsorptionsgrad nach 1S0 354 Schallabsorptionsgrad nach 1SO 354
Messung der Schallabsorplion in Hallrumen Messung der Schallabsorplion in Hallrumen
Aultraggaber: F“L:’:]A.Lﬂmmhmﬁlﬂ-l Auftraggekser: FﬂL:’:]ALS;mmhmﬁlﬂ-l
Prifgegenstand: FURAL Wardvarideidung aus Metalkassotion, Perforation 0701, Priffgegenstand: FURAL Wanchmikhiidung aus Molalkassation, Parforation 0704,
il M rd T et il Al T et

vinkge,
Prilaufbau Typ & gemil 50 354, Ankang B

munuummm}a

50 mm mmlh#"mmhmm
K i, Blach & ® 0,8 mm.
Lachung: Ry 0.7 - 6,0 Rundiachung in geraden Radhen,
Lochwene w = 0,7 mm. Lochisiung o = 8.0 mms
reskatives freie Lochibiche A; = 1%,
Aulkaniung ohne Lochung
ricksalig kaschier mil Fasanies SoundTax C 1888 Fa. Freudanbang:
2 mn Lufiabatand rwischen Faseries und Mineralfaser.
S0 o cicka Minecalfasec 100 kg/m? in 30 pm Scks PE-Folle singeschwailil
allraymbaden

Abmastungen Prifobgekt: L x B= 38 m x 30 m = 10,680 m*

= Mipkalls assamen Sl 5ol An Matplk und Lim; rArA gkt
+ Uminssungsmhmen aus MOF-Platen (Dicke 18 mmj; Fugen swischen Uminssungsrahmen
el Hallimumboden abgedichaed
R E
P an: 180,60 m* B v b P 0 Pl
Pridiache: 10,80 m* Diweg Probe 3 | 378 | aae
Prijddaton: 22,11 2010 DAL Procs 188 | 3@ | @8
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vinkge,
Prilaufbau Typ & gembb 150 354, Ankang B

mulﬂﬂmﬁlﬂlmk

50 mim Mstalliasieette L i £ = 1800 mm x 600 mm,
K 50 mm, Bloch & = 0,6 mm.
Lachung: Ry 0.7 - 30 Rundicchung in geraden Radhen,
Lochwens w = 0,7 mm. Lochiedung @ = 3.0 mm
rstative frabs Lochibche A; = 4 9%,
Aulkantung ohne Lochung
riickaaiy kaschien mil Fasendes ScundTax C 1886 Fa. Freudenbeng:
2 mn Lufiabatand reischen Fasendes und Mineralfaser
50 o cicke Minecalfaser 100 kg/m? in 30 pm Scks PE-Folle singeschesilil
allraymbaden

Abmassungen Prifobjekt Lx B= 38 m x 30 m = 10,80 m*

aH o= 3
g em | Jff.
W oa7 | 04 b
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Baweriung nach IS0 11654 Beawrmeng rach ASTM Ca4Xk
B grad Holse Reduction Cosfficient NRC = 0,56
o, =040 (L)
Sound Absorption Average SAA = 0,56
Pianegg, 07.12.2010 / i Anhang A
MULLER-BBM S ,/.,é,,m o

» Bliaalli pksadion ded S2cll n Mainik und Uimi; AR Qoligl
s Uminssungsmhmen aus MOF-Platen (Dicke 18 mmi); Fugen zwischen Umiassungsrahmen
el Malmumboden abgedichiet
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9= &9 (L] Sound Absorption Average
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Planagg, 07122010 / e Anhang A
MULLER-BBM P o2z /é,,m e
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Absorber class D
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NRC=0,85 0.,=0,80 (L)
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ACOUSTIC WALLS - DIFFERENT PERFORATIONS

FURAL
1620 with fleece

Diameter: 1.6 mm
Free cross-section: 20%

50 mm mineral wool
100 kg/ms3, in PE-film

50 mm
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FURAL
1821 with fleece

Diameter: 1.8 mm
Free cross-section: 21%

50 mm mineral wool
100 kg/ms3, in PE-film

50 mm

Schallabsorptionsgrad nach 1SO 354
Messung der Schallabsorplion in Hallrumen

Auferaggeber: FURAL Systema in Motall GanbH
4810 Grureden, Calraich

Priffgegenatand: FURAL Wandmikehag s MalnBssation, Paforston 1620,
vl Ml ralnge

vinkge,
Prilaufbau Typ A gemil 50 354, Ankang B

l‘mulﬂﬂlﬂhﬂﬁlﬂlm}!

50 mim Mstalliasisette L ix £ = 1600 mm x 800 mm.
K 50 mm. Blech & 0,6 mm.
Lachung: Ry 1,6 - 3.5 Rundiochung in wirsetren Fsihan,
Lechwate w = 1,8 mm. Lochisiung o = 3.5 mm
reskative freie Lochifiche A; = 20 %,
Aulkantung ohne Lochung
ricksalig kaschier mil Fasenies SoundTax C 1888 Fa. Freudanbarng:
2 mn Lufiabatand rwischen Faserdes und Mineralfaser.
50 o dicka Mineralfaser 100 kg/m® in 30 pm dcks PE-Folle singeschwailil
allraymbaden

Abmastungen Pridobjekt L x 8= 36 m x 30 m = 10,80 m*
= Pridobyskl aus 10 Metaliaasation

» Blipadli s el 5100 mn Motailk, und Uimi; AR okt
+ Uminssungsmhmen aus MOF-Platen (Dicke 18 mmi); Fugen swischen Uminssungsrahmen
uund Malmumboden abgadichiet
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Schallabsorptionsgrad nach IS0 354
Messung der Schallabsorplion in Hallrumen
Auftraggeber:  FURAL Systema GmbH
4810 Gndan, Ostaresh
Prifgegenstand; FURAL Wandverklsideng aus Melnlkassation, Perforasion 1821,
mil Mineralfasersinlags.
Pridfaulba Typ A gemal 50 354, Anhang B
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Absorber class A
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ACOUSTIC WALLS - DIFFERENT PERFORATIONS

FURAL
2516 with fleece

Diameter: 2.5 mm
Free cross-section: 16%

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

FURAL
320 with fleece

Diameter: 3.0 mm
Free cross-section: 20%

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

50 mm 50 mm
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Schallabsorptionsgrad nach 1SO 354 Schallabsorptionsgrad nach I1SO 354

Messung der Schallabsorplion in Hallriumen Messung der Schallabsorplion in Hallriumen
e e
Prifigegenstand: mmwwmmm.wmm& Prifigegenstand: m'mmmmmwmm

vinkge,
Prilaufbau Typ & gemil 50 354, Ankang B

l‘mulﬂﬂﬂhﬂﬁlﬂlm}!

50 mm mmu#-iﬂwmanﬂmm
K i, Blach & ® 0,8 mm.
Lachung: Rg 2.5 - 5.5 Rundiachung in gésaden Radhen,
Lochweta w & 2.5 mm. Lochisiung o = 5.5 mm
reskative freie Lochifche A; = 1 %,
Aulkantung ohne Lochung
rlcksally kaschian mil Fasendes ScusdTax C 1888 Fa. Freudenban:
2 mwn Lufiabatand rwischen Faservies und Mineralfaser.
S0 o cicka Minecalfasec 100 kg/m? in 30 pm Scks PE-Folle singeschwailil
allraymbaden

Abmastungen Prifobgekt: L x B= 38 m x 30 m = 10,680 m*

» Matalli A 50m0n dul 510 an Motnlk und Limf, AT Gkl
+ Uminssungsmhmen aus MOF-Platen (Dicke 18 mmj; Fugen swischen Uminssungsrahmen
el Hallimumboden abgedichaed
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vinkge,
Prilaufbau Typ & gembb 150 354, Ankang B

Muluummm]e
50 mm Mistalliasieme L x & = 1600 mm x 800 mm,
K 50 mm. Blach &= 0,8 mm.

Aulkantung chne Lochung

riickaaiy kaschien mil Fasendes ScundTax C 1886 Fa. Freudenbeng:

2 mn Lufiabatand reischen Fasendes und Mineralfaser

50 o cicke Minecalfaser 100 kg/m? in 30 pm Scks PE-Folle singeschesilil
allraymbaden

Abmassungen Prifobjekt Lx B= 38 m x 30 m = 10,80 m*
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s Uminssungsmhmen aus MOF-Platen (Dicke 18 mmi); Fugen zwischen Umiassungsrahmen
wnd Malmumboden abgadichied
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e Sound Absanption Average 544 = 0,99

MULLER-BBM M 07122010

- Anhang A
Prifbericht Hr. M1 B40G23 /%'m Seite 1
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LONGITUDINAL SOUND INSULATION

BASICS

The sound transmission between rooms or between floors is a significant criteria in determining the acoustic quality of a
building. The better the quality of construction materials used to absorb the longitudinal sound waves, the lower the
disturbance factors. In this case, as it so often does, the principle of the weakest link applies. If a building component has a
sound transmission rating of e.g. 20 dB, then the resulting sound transmission rating of the entire system will never achieve
a rating higer than 20 dB, regardless of the quality of the other building components. For this reason, not only should the
degree of absorption be considered when selecting products to use, but also their degree of longitudinal sound trans-

mission.

In particular, when using flexible gypsum walls the longitudinal sound insu-
lation of the ceiling plays a significant role in the acoustic function of a room.
Sound waves travels through the ceiling into the ceiling cavity and are trans-
mitted into the neighboring room. Once these sound waves have traveled into
the neighboring room they are heard as residual sound from the adjoining
room. The difference between the acoustic level which is sent and received
is called the normalized flanking level difference and it can be tested in a

laboratory.

EXCELLENT INSULATING PROPERTIES

In the latest tests in accordance with DIN EN ISO 10848-2 FURAL achieved excellent results.

The strip grid and clip-in strip grid systems were tested in the following configuration:

e Perforated FURAL metal ceiling Achieved levels:
e Mineral wool insert sealed in a PE-film Metal cassettes with gypsum board covers: up to 56 dB
e gypsum board or steel covers Metal cassettes with steel covers: up to 52 dB

These systems allow contractors or tenant a swift and flexible conversion of existing rooms. The excellent insulating
properties of FURAL s longitudial sound insulation products allow for gypsum partitions to remain open above the ceiling

height, resulting in substantial potential savings.

MEASURING AND EVALUATING

The normalized flanking level difference in accordance with DIN EN ISO 10848-2 was tested in a labertory. The standard
partition wall construction was connected by suspended ceilings extending over two neighboring rooms. In one room sits a
sender (speaker), in the other room, a receiver (microphone) is installed. The defined, sent noise is measured according to
its received frequency in the adjoining room. The received frequency data is then evaluated on the frequency measurement
curve, which ranges 100 Hz to 5000 Hz according to ISO 717-1.

The higher the evaluated normalized flanking level difference Dy, t v, the better the sound insulating properties are of
the building component. The values C or Cy, provide additional information about the properties of a building component.
C provides information about the insulating properties for the equalized frequency spectrum such as office, apartment, and
traffic noises. The Cy-value can be used to evaluate noises with large low frequency portions (air traffic noises, road traffic

noises).

FURAL Systeme in Metall GmbH ¢ Tel / Fax +43 - (0) 7612 /74 851-0 / -11 »« www.fural.at



LONGITUDINAL SOUND INSULATION - TERMINAL STRIP GRID

FURAL
2516 with fleece

Terminal strip grid ceiling

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool
+45 kg/m3, in PE-film

FURAL
2516 with fleece

Terminal strip grid ceiling

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool
+45 kg/m3, in fE-Film
+12,5 mm plasterboard cover

MNorm-Flankenschallpegeldifferenz nach ISO 10848-2
Messung der Flankendbertragundg von Luftschall und Trittschall eischen
benachbarten Riumen in Prifstinden

Morm-Flankenschallpegeldifferenz nach IS0 10848-2
Messung der FlankenObertragundg von Luftschall und Trittschall peischen
benachbarten R3umen in Prifstinden
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43H:I Gimunden, bmﬂrkh
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LONGITUDINAL SOUND INSULATION - STRIP GRID

FURAL
2516 with fleece
Strip grid

Diameter: 2.5 mm
Free cross-section: 16%

without support

FURAL
2516 with fleece
Strip grid

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool
+45 kg/m3, in PE-film

Norm-Flankenschallpegeldifferanz nach IS0 10848-2
Messung der Flankenibertragung von Luftschall und Trittschall zwischen
benachbarten RAumen in PriifstAnden

Norm-Flankenschallpegeldifferenz nach 1SO 10848-2
Messung der Flankendbertragung von Luftschall und Triftschall zwischen
banachbarten Riumean in Prifstdndan

Musttraggeber FURAL Syslama in Matall GabH, Cumberdandstrails 62,
4810 Grwnden, Ostesmeich

Prifgegenstand: Bandrasterdecks aus gelochien Metalkkassetien, Lochbdd 2818, mit Vies

[ chs aus 48 mit 300 mm breflem C-Bandrasterprodl oberhall der
Trererwand und sonst 100 mm breiten Bandrasiepeolien
Abstand rwischen Pk ki und L ydecke: T20 mem

Aufbau der Decke [von oben nach unten):
- Pridstandsdecke

risckseitiy auaschaenem
Lochbdd: Rundiochung in geraden Rehen R 25 - 55

Musttraggeber: FURAL Systeme in Malal GrbH, Cumbertardsirale 82,
4810 Grewnden, Ostomeich

Prifgegenstand: Banckasterdeckes aus gelochien Metalikassaiten, Lochbild 2818, mil Vikes and
30 mm dicker Minerailasenullage

Urisrdecks aus 48 Metalkassation mil 300 mm bretem C-Bandrasiepooll oberhalb der

Aufbau der Decke (von oben nach uniesnjc
Prifsiandsdecke

:EJ'SITI'H Lufthohdmim
= 45 mm geochis Metallnsseie mil iickseiig suleschisriem Vies und
2 e il Mingsrbwolianullags in PE-Folo eingeschweill, Dohie 45 kgim?,
Lochbi Rundipchung in geraden Redhen Rg 25+ 5.5
-E:mmwmmm und dasn C-8 il

arfolglhe durch Nm.rhqm-.lmn

et
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LONGITUDINAL SOUND INSULATION - STRIP GRID

FURAL
2516 with fleece
Strip grid

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool
+45 kg/m3, in PE-film
+1 mm sheet steel cover

FURAL
2516 with fleece
Strip grid

Diameter: 2.5 mm
Free cross-section: 16%

30 mm mineral wool
+45 kg/m3, in PE-film
+12,5 mm plasterboard cover

MNorm-Flankenschallpegeldifferenz nach 1SO 10848-2
Messung der Flankenbertragung von Luftschall und Trittschall 2wischen
benachbarten RAumen in Prifstanden

Norm-Flankenschallpegeldifferenz nach 1SO 10848-2
Messung der Flankendbertragung von Luftschall und Trittschall 2wischen
banachbarien Rdumean in Prifstindan

Musftragpetser FURAL Systarmss in Matal GmbH, Cumbserisrdsirale 82,
Grunden, Ostemech

4810
Prifgegenstand: Hlﬂl!.ﬂﬂ;WWLDﬂ“!ﬁlﬂ\ il Wi wnd
30 mm dicker sereinkage und 1 mm dickem Stahiblechdeckel

Urisrdecks aus 48 Metalkassation mil 300 mm bretem C-Bandrasiepooll obertalb der
hochschaliddmenenden Trenmand und sonst 100 mm brelien Bandr;
Abstand zwischen Prifstandsdecks und Unierseiie Bandrasiendecke: 720 mm

Aufbau der Decke (von oben nach unienjc
Prifsiandsdecis

:EJ'ElTI'n Lufthohlmum
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Lochbid Rundiochung in mmmzﬁ 5.5
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PERFORATIONS

OVERVIEW

FURAL FURAL
3 il 3 i)
0701 = /" 0704 e /_V
with fleece \Q_' * e with fleece I
@ 0.7 mm — e ° 3 ° . . ° @ 0.7 mm ® o o o e 5 06 0 ¢ 0 0 0 0
Free cross-section Free cross-section eeeeeee e c e
1°/ L] L] ° L] ° ° L] 4°/ e © ¢ © © o © © © © © o ©
© © e © ¢ © © o ©¢ © o © © ©° ©
Suspension height e s e e s o Suspension height LRI IS 2 A A B A
200 mm 200 mm ® © o © © ®» o o o © o o o
Class D Class C e 06 0606 00606 06606 00 0 o
U'W = 0.40 (LM) L] L] ° L] ° ° L] U.W = 0.75 e © ¢ © © o ©¢ © © © © ©° ©
max. perforation e e e e max. perforation : : : : : : : : : : : : :

exterior size

exterior size

1.140 mm Rg 0.7 - 6 (acc. to DIN 24041) 1.140 mm Rg 0.7 - 3 (acc. to DIN 24041)
FURAL FURAL

1511 : 5 1522 .

5 @1 5

with fleece - ® o 000 .—./ with fleece 3 e
@ 1.5 mm ® 00600000 @ 1.5 mm o @
Free cross-section ee0ce0cseeoe Free cross-section .....
119% oo 00 00000 200, o.o.o
Suspension height ee0c0cse0oe Suspension height ....
2000w ® e 60 00 0 0 0 200 mm ..0..
Class C : : : : : : : : : Class C :.:.
ayw = 0.75 ayw = 0.70

W _ eescesose W _ e’
max. perforation max. perforation [ N ]

exterior size

exterior size

1.486 mm Rg 1.5 - 4.0 (acc. to DIN 24041) 1.486 mm Rd 1.5 - 2.883 (acc. to DIN 24041)
FURAL FURAL
6 4.95
LY :'ﬁs‘oooo‘jo :750000‘0} 1810 i ,&
: i ® © © © ©¢ © ©
B e S eeeesccccce with fleece &I > -®
@ 1.6 mm 90000000000 @ 1.8 mm \*Toooooooo
Frie cross-section .’.’.‘.‘.’.‘.‘.’.‘.‘.‘ Fre;e cross-section ® &€ &6 6 6 6 © ©
20% 2 eeeececcecoce 10% ee e o e e o e
Suspension height " eoeoee0e0000080 Suspension height
200pmm ° eceeccec0o0ee 200 mm ® 60600 000
P90 06060666 6 6
Class B ..........\"?& Class C ® 6 &6 6 6 & © @
ay = 0.80 CRC I RGN B ay = 0.75 ®© © ® ® ®© ®© © ©
: eececocecoecece :
. f
max. perforation LR max .per.oratlon e ©e e @ @ © © o
exterior size 1.440 exterior size
mm Rv 1.6 - 3.5 (acc. to DIN 24041) 1.413 mm Rg 1.8 - 4.95 (acc. to DIN 24041)
FURAL FURAL
.95, 8 55 25
1821 ¢l 2508 ) ¢
with fleece Q- ..... ......./‘.;/ with fleece = e ® /./
- @ © ®© © © ®© © © = ® ® ® ®
@ 1.8 mm e o e o0 0 o @ 2.5 mm
Free cross-section ... L .... ... Free cross-section ® ® ® ®
21% o © o @ @ @ ° 8% ) e e e
Suspension height '_.. ........ ... Suspension height e =) @ <@
200 mm % ® .0..... A .O. - 200 mm
Class C “" 0%6%6%%c%%c e = Class C ® ® ®
ow = 0.75 OO ow =075 & e e o
max. perforation ® © & & © o ® max. perforation

exterior size
1.413 mm

© e 0 © 06 © o
Rd 1.8 - 3.5 (acc. to DIN 24041)

exterior size
1.458 mm

® ® ® ®
Rd 2.5 - 7.8 (acc. to DIN 24041)

Direction of perforation

ﬁ-
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PERFORATIONS - OVERVIEW

FURAL
2516

with fleece

J 2.5 mm

Free cross-section
16%

Suspension height
200 mm

Class B

aw = 0.8

max. perforation
exterior size

1.458 mm

FURAL
311

with fleece

3 3.0 mm

Free cross-section
11%

Suspension height
200 mm

Class B

oy = 0.75

max. perforation
exterior size
600 mm

FURAL
417

with fleece

J 4.0 mm

Free cross-section
17%

Suspension height
200 mm

Class B

ay = 0.80

max. perforation

exterior size
606 mm

FURAL
4433

with fleece

714.0 mm

Free cross-section
33%

Suspension height
200 mm

Class B
ay = 0.8

max. perforation
exterior size
630 mm

19

122 /
®

® & &
5 (acc. to DIN 24041)

e e o o
Rd 3 - 7.92 (acc. to DIN 24041)

Qg 4 - 7 (acc. to DIN 24041)

FURAL
2523

with fleece

@ 2.5 mm

Free cross-section
23%

Suspension height
200 mm

Class C

oy = 0.75 (L)

max. perforation
exterior size
1.458 mm

FURAL
320

with fleece

3 3.0 mm

Free cross-section
20%

Suspension height
>= 200 mm

Class C

oy = 0.75 (L)

max. perforation
exterior size
1.403 mm

FURAL
433

with fleece

3 4.0 mm

Free cross-section
33%

Suspension height
200 mm

Class B

aw = 0.80

max. perforation
exterior size
606 mm

FURAL
1423

with fleece

3 14.0 mm

Free cross-section
23%

Suspension height
200 mm

Class C
ay = 0.75

max. perforation
exterior size
598 mm

%_.l a25
.., ...
0 ®o_o0_0_9©
.......
25| @ _©_@_©0_0©o
®_0_6o0_o
®_©0_o0_o_ o

o _o_o_o
®e_©0_o0_0o_ o

o _0_o0_0o
®_0_o0_o¢_ 9o
0........

e o o o

Rv 2.5 - 5 (acc. to DIN 24041)

3.175

¢3
oo
o0
XX NN
o000 >
o000
TEE X
o0 0000

Rv 3 - 6.35 (acc. to DIN 24041)

11

T e 0. 0.0

Rd 4 - 6.1 (acc. to DIN 24041)

26 o

Rg 14 - 26 (acc. to DIN 24041)

Direction of perforation

ﬁ—
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PERFORATIONS - FURTHER VARIANTS UNVERIFIED

FURAL
0702

with fleece

@ 0.7 mm

Free cross-section
2%

max. perforation

exterior size
1.140 mm

FURAL
1802

with fleece

@ 1.8 mm

Free cross-section
2%

max. perforation

exterior size
1.413 mm

FURAL
320 g

with fleece

@ 3.0 mm
Free cross-section
20%

max. perforation
exterior size
1.430 mm

acoustic value see
perforation 320
(page 7)

FURAL
4408

with fleece

4.0 mm
Free cross-section
8%

max. perforation
exterior size
630 mm

. . . .
. . . . . .
e . . . . .
B — L] . ° ® ®
m ¢ e o e e e )>\
0 . . . ® -
. L] . . . . '\-}-
. . . . . .
- - L] L] - L
L] Ll L] L] L] L]
. . 0 . . .

!

] @ [ J ®
Rg 1.8 - 9.9 (acc. to DIN 24041)

6

14

Qg 4 - 14 (acc. to DIN 24041)

FURAL
1506

with fleece

@ 1.5 mm

Free cross-section
6%

max. perforation

exterior size
1.486 mm

FURAL
1805

with fleece

@ 1.8 mm

Free cross-section
5%

max. perforation

exterior size
1.413 mm

FURAL
404

with fleece

@ 4.0 mm
Free cross-section
4%

max. perforation
exterior size
606 mm

FURAL
4417

with fleece

$4.0 mm
Free cross-section
17%

max. perforation
exterior size
630 mm

Rd 1.5 - 8 (acc. to DIN 24041)

Qi

Rg 4 - 17,2 (acc. to DIN 24041)

< | Eﬁ | J;_::_;L

Qd 4 - 7 (acc. to DIN 24041)

Direction of perforation

ﬁ-
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Scan QR-Code and find your
contact on our website.
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