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OWA metl ceilings combine fscinting designs options nd interior decortion possibilities with excellent climte nd hygienic 
properties. And their surprisingly good sound insultion is n dditionl feture which cn lso be used in cousticlly sensitive 
res.

Communiction nd concentrtion in blnce

Employees re n importnt compny sset nd the provision of  comfortble, ttrctive working environment is very importnt. 
Acousticlly, res should llow effective communiction between co-workers without being intrusive,  blnce between 
communiction nd concentrtion. OWAtect® metl ceilings cn be used s  key element in the design of n efficient 
workspce providing coustic control,  rnge of verstile systems nd the bility to integrte services within the ceiling plne. 
As n introduction we explin below some of the coustic terms you my encounter.

Reverbertion time ( T )

Reverbertion time is the oldest nd best known performnce criteri in the field of coustics. It is mesured in seconds nd  
is defined s the time tken for  generted sound to decy by 60 dB once the sound source hs been stopped.

Generted
sound

Sound source stopped

60 dB

t [s]t

Bckground
noise

L
[dB]

Reverbertion time: t = T60 [s]

Every room is different

The optimum reverbertion time for  room is dependnt on its intended use be it office, conference room, clssroom, cfeteri 
or librry. Lists of recommended reverbertion times for  vriety of pplictions re vilble from  number of recognised 
sources such s DIN 18041. Mesurement of the rooms RT nd ny subsequent clcultions will be dependnt on  number of 
the room’s physicl ttributes. These include the dimensions nd shpe of the room, the construction nd mterils used for the 
interior surfces nd the type nd position of ny other mterils used in the room.

Sound bsorption

Sound bsorption mesures the mount of sound energy bsorbed by  mteril nd is one of the most importnt performnce 
considertions in the coustic design of  room. As well s providing the right blnce between reflection nd bsorption, the 
selection quntity nd positioning of sound bsorbing mterils re key fctors in chieving the correct reverbertion time for the 
rooms intended use. Acoustic products in the ceiling re usully totlly sufficient, nd in specil cses,  combined ceiling nd wll 
ppliction is recommended. Most importntly: reflecting nd bsorbing surfces must be positioned correctly!
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Sound bsorption coefficient

The sound bsorption coefficient of  mteril describes its bility to bsorb sound nd is mesured over  number of specific 
frequencies. The result is expressed s  number between 0 nd 1 where 0 is totl reflection nd 1 is totl bsorption. If the 
coefficient is multiplied by 100, it provides the percentge of incident sound tht is bsorbed. 
 
 = 0.75 mens   = 0.75 x 100 % = 75 % sound bsorption 
     (the remining 25% is sound reflection)

Absorption coefficient 
e. g. 0.75 Absorption e. g. 75 %

Reflection e. g. 25 %

Equivlent sound bsorption re “A”

The equivlent sound bsorption re (A) is the mount of  mteril with  sound bsorption of  = 1 (100 %) tht would be 
needed to provide the required reverbertion time. The eqution A =  x S cn be used to clculte the equivlent surfce re 
of  mteril with  sound bsorption (“”) of less thn 1.
For exmple  surfce re (S) of 10 m2 with  sound bsorption of  = 0.70 (70 %) provides the equivlent to  surfce re (A) 
of 7 m2 using  product with n bsorption vlue of  = 1.

Reverbertion time nd sound bsorption

The reverbertion time in  room cn be clculted by using the formul shown below where:
– reverbertion time, T 
– volume of the room in m3, V 
– totl sound bsorption of surfces, A

T = 0.163 •

A = Floor • surfce reFloor + Wll • surfce reWll + Ceiling • surfce reCeiling + other bsorbing surfces

A ...  is the totl sound bsorption of the surfces within the room.

T = 0.163 • A
V

room volume
equivlent sound bsorption re
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Sound reduction ΔL through sound bsorption

When sound bsorbing mterils re plced in  room the sound level decreses nd results in  more diffuse sound field 

L = 10 • lg
A2

A1
= 10 • lg

T1
T2

in[dB]  

In this eqution A1 represents the empty room nd A2 the room fter the introduction of the bsorbing mterils. 

Note: The full effect of the bsorbing mterils will not be relised if the subject or mesuring equipment is plced in the 
immedite.

Single figure sound bsorption

To enble simple comprison of products the sound bsorption performnce is lso shown s  single figure. However the single 
figures results do not reflect the full performnce nd re generlly not dequte for n ccurte coustic clcultion. 

Sound bsorption coefficient s

Mterils re tested for their bility to bsorb sound by being plced in  reverbertion chmber nd tested in ccordnce with 
EN ISO 354. The test is crried out over 18 seprte frequencies from 100 Hz to 5000 Hz nd the results reported individully s 
 sound bsorption coefficient (s) between 0.00 (totl reflection) nd 1.00 (totl bsorption). Using these results  number of 
single figures cn be produced:

Prcticl sound bsorption coefficient p

To scertin the single vlue specifiction w, the specified frequency-dependent sound bsorption coefficients s must be 
converted into so-clled prcticl sound bsorption coefficients p for every octve bnd. To do this, the sound bsorption vlues 
of three one-third octves (e.g., for 100 Hz, 125 Hz nd 160 Hz) re dded, clculted mthemticlly nd rounded up to the 
nerest 0.05.  

p,125 Hz = 
s,100 Hz + s,125 Hz + s,160 Hz

3

Using this method, the 18 frequency-dependent sound bsorption coefficients s re converted to 6 prcticl sound bsorption 
coefficients p.
 

Weighted sound bsorption coefficient w

The norm EN ISO 11654 is used to determine the weighted sound bsorption coefficient w. The weighted sound bsorption 
coefficient w is scertined ccording to  precisely specified ssessment procedure. The reference curve specified in the norm is 
shifted ginst the curve from the scertined p vlues in 0.05 increments until the sum of the vlues below the reference curve is 
less thn or equl to 0.10. The weighted sound bsorption coefficient w corresponds to the vlue of the shifted reference curve t 
500 Hz.
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The informtive nnex B of the EN ISO 11654 lso contins the clssifiction of the single vlue specifiction w into the following 
bsorption clsses:

Absorption Clss w-vlue [-]
A 0.90; 0.95; 1.00
B 0.80; 0.85
C 0.60; 0.65; 0.70; 0.75
D 0.30; 0.35; 0.40; 0.45; 0.50; 0.55
E 0.15; 0.20; 0.25

Not clssified 0.00; 0.05; 0.10

 

Noise Reduction Coefficient NRC

The Americn stndrd ASTM 423 provides similr test criteri to EN ISO 354 nd lso provides  method for clculting  single 
figure result clled  “Noise Reduction Coefficient” or ”NRC”. This is clculted using the following eqution.

NRC =
250 Hz + 500 Hz  + 1000 Hz  + 2000 Hz 

4

The result is reported in increments of 0.05

Exmple:

NRC = 0.39 + 0.58 + 0.73 + 0.61
4 = 0.58 NRC = 0.60
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Sound ttenution

Room to room irborne sound reduction

In mny buildings prtition wlls re not instlled to the soffit, but extend only to suspend ceiling level. This mkes prtitions 
esier to move nd provides  more flexible workspce. 

Where this type of construction is used cre must be tken to ensure tht irborne sound trnsmission through the common 
cvity is controlled, especilly between sensitive res.

Digrm:

 Ceiling cvity

Office 1 Office 2

h = 450mm

 

The sound ttenution performnce of n OWAtect® metl ceilings cn be enhnced using  number of dditionl mesures:
– combintion with OWAcoustic® minerl tiles 
– dditionl insultion lyer in the PE film bg 
– dditionl insultion lyer with luminium lmintion 
–  dditionl insultion lyer with  non-perforted sheet metl cover
–  instlltion of  verticl cvity brrier bove the wlls/prtitions

Airborne sound reduction

OWAtect® metl ceilings cn lso improve the irborne sound reduction of  structurl floor nd with the correct selection of 
system, surfce design nd dditionl overly cn significntly reduce noise generted in the ceiling cvity.

Noise from the ceiling void
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Design Suspension 
depth

Prcticl sound bsorption figure  p NRC vlue w vlue SRA vlue Absorber
clss Pge

125 250 500 1000 2000 4000

OWAtect Rg0701 E200 0.35 0.60 0.70 0.60 0.50 0.45 0.55 0.55 0.55 D 8

OWAtect Rd1522 E200 0.25 0.65 0.85 0.65 0.70 0.70 0.70 0.70 0.70 C 8

OWAtect Rd2508 E200 0.30 0.65 0.80 0.70 0.70 0.70 0.70 0.75 0.70 C 9

OWAtect Rg2516 E200 0.35 0.70 0.85 0.75 0.75 0.75 0.75 0.80 0.75 B 9

OWAtect Qg8043 E200 0.25 0.60 0.80 0.60 0.70 0.75 0.65 0.70 0.70 C 10

Sketch of test ssembly
Tile size Tile size

= suspension depth
    50, 100, 200 
    or 400 mm

50
100
200
400

E
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Freq.
[Hz]

Suspension 
depth E50

p

Suspension 
depth E100

p

Suspension 
depth E200

p

Suspension 
depth E400

p

125 0.05 0.10 0.30 0.40

250 0.15 0.30 0.65 0.75

500 0.35 0.70 0.85 0.60

1000 0.70 0.85 0.65 0.70

2000 0.85 0.65 0.70 0.70

4000 0.70 0.70 0.70 0.75

NRC 0.50 0.60 0.70 0.70

w 0.40 0.60 0.70 0.70

SRA 0.65 0.70 0.70 0.65

OWAtect® Rd1522

5.
0

Ø
 0
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Freq.
[Hz]

Suspension 
depth E50

p

Suspension 
depth E100

p

Suspension 
depth E200

p

Suspension 
depth E400

p

125 0.15 0.20 0.35 0.45

250 0.40 0.55 0.60 0.55

500 0.65 0.75 0.70 0.55

1000 0.70 0.70 0.60 0.55

2000 0.60 0.50 0.50 0.55

4000 0.45 0.45 0.45 0.40

NRC 0.60 0.65 0.55 0.55

w 0.60 0.55 0.55 0.55

SRA 0.60 0.60 0.55 0.50

OWAtect® Rg0701
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Freq.
[Hz]

Suspension 
depth E50

p

Suspension 
depth E100

p

Suspension 
depth E200

p

Suspension 
depth E400

p

125 0.10 0.15 0.30 0.45

250 0.30 0.50 0.65 0.70

500 0.55 0.75 0.80 0.65

1000 0.80 0.85 0.70 0.70

2000 0.80 0.70 0.70 0.70

4000 0.65 0.65 0.70 0.65

NRC 0.65 0.70 0.70 0.65

w 0.55 0.75 0.75 0.70

SRA 0.70 0.75 0.70 0.65

OWAtect® Rd2508

Freq.
[Hz]

Suspension 
depth E50

p

Suspension 
depth E100

p

Suspension 
depth E200

p

Suspension 
depth E400

p

125 0.10 0.20 0.35 0.40

250 0.30 0.50 0.70 0.70

500 0.55 0.80 0.85 0.70

1000 0.80 0.90 0.75 0.75

2000 0.90 0.75 0.75 0.80

4000 0.75 0.70 0.75 0.75

NRC 0.65 0.75 0.75 0.75

w 0.55 0.75 0.80 0.75

SRA 0.75 0.80 0.75 0.75

OWAtect® Rg2516
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0

Freq.
[Hz]

Suspension 
depth E200

p

Suspension 
depth E400

p

125 0.25 0.45

250 0.60 0.75

500 0.80 0.55

1000 0.60 0.65

2000 0.70 0.70

4000 0.75 0.70

NRC 0.65 0.65

w 0.70 0.65

SRA 0.70 0.65

OWAtect® Qg8043
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Sound bsorption
This brochure provides n overview of the sound bsorption
vlues of OWAtect® stndrd perfortions. 

If you would like more informtion or hve ny other question on 
coustics our OWAconsult® specilists would be hppy to help.
 
Thoms Plötzner 
tel +49 93 73 . 2 01-1 61

OWAconsult®

tel +49 93 73 . 2 01-2 22
info@owconsult.de 
www.owconsult.de

Plese contct the OWAtect® Tem with ny questions 
concerning metl ceilings nd their ppliction possibilities. 
Tke dvntge of our expertise bsed on 60 yers of ceiling 
reserch. We provide consulttion nd support nd re hppy 
to be of ssistnce in the relistion of your projects.

Ptrick Henn
tel +49 93 73 . 2 01-2 21

Odenwld Fserplttenwerk GmbH 
Dr.-F.-A.-Freundt-Strße 3  |  63916 Amorbch  |  Germny
tel +49 93 73 . 2 01-0  |  info@ow.de
www.ow-ceilings.com Br
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