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Determination of sound absorption coefficients in a reverberation room
according to ISO 354; EN 20354 and
EN ISO 11654

(28 enclosures)

Test objects
Sound dbsorbing panels delivered by Gustafs Inredningar i Dalarna AB

Arrival of test objects
April 28, 2004

Date of test
May 3-6, 2004

‘Results

The sound absorption coefficient (0ts) and the practical sound absorption coefficient (0,
are given in enclosure 1-28. The weighted sound absorption coefficient (cty,) and the

sound absorption classes have been calculated according to EN 15O 11654 and the
results are given in table 1-2. The results are valid for the tested objects only.
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Table 1 - Summary of results

Test object: EN ISO 11654 Enclosure

Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 30 mm mineral wool E : 5
and 30 mm air gap. o I
Mounting depth: 82,5 mm
Gustafs BF-Panel Minislits 8 mm with
acoustic felt, and 30 mm mineral wool B 0.85 34
and 30 mm air gap.

Mounting depth: 82,5 mm
Gustafs BF-Panel Minislits 5 mm with
acoustic felt, and 30 mm mineral wool C 0.65(LM) 5.6
and 30 mm air gap.

Mounting depth: 82,5 mm

Gustafs BF-Panel Maxslits 8 mm with
acoustic felt, and 30 mm mineral B 0.80 2.8
wool and 30 mm air gap. '
Mounting depth: 82,5 mm

Gustafs BF-Panel Maxslits 5 mm with
acoustic felt, and 30 mm mineral wool C 0.7(LM) 9.10
and 30 nun air gap.

Mounting depth: 82,5 mm

Gustafs BF-Panel Ribbslits 5 mm with
acoustie felt, and 30 mm mineral wool C 0.65(M) 11-12
and 30 mum air gap.
Mounting depth: 82,5 mm
Gustafs BF-Panel Ribbslits 8 mm with
acoustic felt, and 30 mm mineral wool
and 30 mm air gap.

Maunting depth: 82.5 mm

Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 30 mm mineral wool E 0.25(LM) 15-16
and 200 mim air gap.

Mounting depth: 252,5 mm

Guslafs BF-Panel Minislits 5 mm with
acoustic felt, and 30 mm mineral wool - X
ot T i e S C 0,65(L) 17-18
Mounting depth: 252,5 mm

Gustals BF-Panel Minislits 8 mm with
acoustic felt, and 30 mm mineral wool B 0.85 19-20
and 200 mm air gap.
Mounting depth: 252.5 mm

C 0,6(LM) 13-14
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Table 2 - Summary of results

Gustafs BF-Panel Maxslits 5 mm with
acoustic felt, and 30 mm mineral wool c 0.7(1) 2122
and 200 mm air gap.

Mounting depth: 252,5 mm

Gustals BF-Panel Maxslits 8 mm with
acoustic Telt, and 30 mm mineral B 0.85 23.24
wool and 200 mm air gap.

Mounting depth: 252,5 mm

Gustafs BF-Panel Ribbslits 5 mm with
acoustic felt, and 30 mm mineral wool C 0.65(L) 95.26
and 200 mm air gap.

Mounting depth: 252,5 mm

Gustafs BF-Panel Ribbslits 8 mm with
acoustic felt, and 30 mm mineral wool C 0.6(L) 97.98
and 200 mm air gap. '
Mounting depth: 252,5 mm

Measurement method

The measurements have been carried out according to SS-EN 20354:93 (ISO 354:1985).
4 loudspeakers and 6 microphones have been used giving 24 different combinations. For
empty room 3 decays have been used for averaging the time and for test objects 5
decays have been used, for each combination of loudspeaker and microphone.

The absorption coefficient ag has been evaluated from:

_ss,w[_]_ L]
%=""cs 1, T

where

v = Volume of the reverberation room (m®)

S = Area of the test object (m?)

c = Speed of sound in air (m/s)

. = 331 + 0.6t

l = Temperature in the air (°C)

T, = Reverberation time of the room without test object (s)
Ty = Reverberation time of the room with test object (s)

Fa
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Measurement uncertainty

From a world wide Round Robin", in which SP took part, with 23 participating
laboratories from 11 countries, the following measurement uncertainty has been

calculated
Frequencies
(Hz) Uncertainty
100-630 +0,15
B00-1250 + 0,10
1600-2500 0,15
3150-5000 + (0,20

" The figures are cdleulated from twice the standard deviations, rounded to the nearest
0,05. The data from the Round Robin is documented in a letter from the ASTM to the
participating laboratories.

Test room

A réverberation room with the dimensions 7,64 m x 6,16 m x 4,25 m giving the volume
200 m® and the total surface area 211 m? was used.

Mounting

The panels.were placed on the floor or in a frame with the size 3 x 3,6 m. The edges
were sealed with & wooden frame and a tape (made of an elastic woven material) to
prevent air leakage. The mounting depth is the distance between the floor and the front
surface (upper) of the test objects.
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List of instruments
Instrument Manufacturer Type Serial no
Microphone Brilel & Kjaer 4943 503327
Microphone Brilel & Kjaer \ 4943 503326
Microphone Briiel & Kjaer 4943 503325
Microphone Briiel & Kjaer 4943 503324
Microphone Brilel & Kjacr 4943 503323
Microphone Brilel & Kjaer 4943 503322
Microphone Preamplifier Brilel & Kjacr 2619 970996
Microphone Preamplifier Briiel & Kjaer 2619 970948
Microphone Preamplifiér Briiel &ﬁﬂr 2619 469905
Microphone Preamplifier. Brilel & Kjaer 2619 726792
Microphone Preamplifier Briiel & Kjaer 2619 726825
Microphone Préamplifier Briiel & Kjaer 2619 970968
Microphone Multiplexer Norsonic 834 10050
Real-Time Analyzer Norsonic 830 11533
Sound Level Calibrator Briiel & Kjaer 4230 1410947
| Programme wr Absorp 960627
Power amplifier PAI
Noise generator NG ( white noise )
Loudspeakers Sp HGT2, HGT7,

HGT4, HGTak

Hy neter Vaisala HM 132 42154
Temperature meter Vaisala HM 132 42154

SP Swedish National Testing and Research Institute
Energy Technology - Acoustics

{ 4 z/";
g i = / /

Hans Jonasson Mohammad Jalalian
Technical Manager Technical Officer

e

-

'
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e Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (1SO 354).
Client Gustafs Inredningar i Dalarma AB
Peter Markoff
Object Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 30 mm mineral wool #nd.30 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m’,
Room volume: 200m’s
Temperature at measuremént on objec 22/21°C
Relative humidity at measuremg 88/87 %
Result Sound absorption class.E
Weighted sound alis according to
EN ISO 11654,
Sound absorption coefficient
Frequency a
12 (Hz)
50 0,02
63 0,03
10- — 80 0,05
100 0,20
125 0,24
164 0,52
200 0,69
250 0.93
315 1,00
400 091
500 0,71
== 630 0,52
500 038
1000 | 030
1250 | 023
\‘.-"'“‘- 16040 017
Y 2000 | 004
et ' - 2500 | 0.2
o | 009
mﬁmmsmmﬁ:mmmmm&m
so00 | 005

Frequency (He)
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aiiia Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (I1SO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 30 mm mineral minerabwool and 30 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.
Surface arca: 7
2/ 21 °C.
88/ 87 %.
Result
Practical sound absorption coef

Frequency a,
12 (Hz)
63 0,05
125 030
250 0,85
00 0,70
10000 0,30
2000 015
4000 005 |
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G- 9 Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Minislits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m’,
Room volume: 200 m'.
Temperature at measurement on objec 21/ 21 °C.
Relative humidity at MmeasurCg : 88/ 87 %.
Result 3. 4
Sound absorption coefficient
Frequency a,
12 ()
50 0,03
63 0,04
80 0,06
100 024
125 0,24
160 044
— 200 0,58
250 0,74
315 13
400 1.03
S00 101
630 0.99
800 095
w0 | 093
1250 | o088
1600 | 083
000 | 080
y 2500 077
mmmmananmammmmﬂ&?};
so00 | 070
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>re Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (1SO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Ohject Gustafs BF-Panel Minislits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: y
room: 21/21°C.
‘room: 88/ 95 %.
gto
Frequency
Hy | *
63 0.05
125 0,30
250 075
500 1.00
1000 | 090
2000 0,80
000 0,70
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s Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Minislits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.
Surface area:
Room volume:
21/21°C.
: 88/ 87 %.
Result :
) according to
Sound absorption coefficient
Frequency |
12 i)
50 0.03
63 0,04
80 0,06
100 021
125 0,26
160 0,46
200 0,60
250 0,77
315 091
400 1.02
500 098
630 0,54
500 0,86
1000 0.79
1250 | 073
1600 | 066
2000 | 062
2500 057
3150 | 054
4000 | 050
5000 0.51
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S Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Minislits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 3, 2004
Conditions Mounting depth: 82,5 mm.

Surface area:
2121 °C.

Frequency

(Hz) g
63 0,05
125 | 030
250 0,75
00 1,06
1000 | 080

20K 0,60
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e Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to S5-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Maxslits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth
Surface area
Room volume -
Temperature at measurement on objeéct/i Toom: 21/21°C.
Relative humidity at measurement on object/in empty room: 88/ 87 %.
Result Sound absorption cl ing to EN I 54,
Weighted sound ording to EN ISO 11654.
Sound absorption coefficient
Frequency &
12 (Hz)
50 0,02
Lz} .03
10 80 0,06
100 0,17
125 027
08 P — 160 | 043
— 200 0,54
= 250 0.74
06 318 091
400 101
500 1,00
630 098
s00 | 095
1000 | 0%
1250 | 083
1600 | 080
2000 0,77
500 | 074
50 | om
20 315 50 80 1250 200 3150 500 i i
3000 ] 066 |

“POWYZSZE MATERIALY POCHODZA Z FIRMY ,INSIDE” SP.J.

PRZEDSTAWICIELA | WYLACZNEGO DYSTRYBUTORA MATERIALOW

GUSTAFS PANEL SYSTEMS”



sPSN

Ner.
é’*a ra= ,31:‘
:SP: May 18, 2004 P401469-E Enclosure 8
¥ u%a
— Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (IS0 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Maxslits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m”
Room volume: 200 mt.
Temperature at measurement on object/i 21/ 21 °C.
Relative humidity at oom: 88/ 87 %.
Result
CeOnd gt’ﬂENISD 11ﬁ54-
Practical sound absorption ca
Frequency o,
12 {Hz)
63 0,05
125 030
250 075
500 1,00
1000 | 090
2000 | 075
4000 0.0
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i Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (I1SO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Maxslits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 108 m’
Room volume: 200m's
Temperature at measurement on objec room: 21/ 21 °C.
Relative humidity at measurement on obje ipty room: 88/ 87 %.
Result Sound absorption ne to EN IS
Weighted sound 1) according to
EN [SO 11654
Sound absorption coefficient
Frequency a
12 (Hz)
50 0,04
63 0,05
1.0 80 0,09
100 0,26
125 0,30
08 160 0,50
200 0,59
M 50 | 075
315 0,88
— 400 0,99
500 098
630 092
800 0,86
1000 | 081
1250 | 074
1600 0,70
2000 | 065
2500 | 0.60

) 125 20 315 S0 80 1250 200 31580 500 3150 | 036

3000 0.51
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i Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Maxslits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m’,
Room volume: 200 mts
Temperature at measurement on obje 21/21°C.
m: 88/ 87 %.
Result
Practical sound absorption coef]
12 My | M
63 0.05
125 0,35
250 0,75
500 0,95
1000 | 080
000 | 065
4000 0.55 |
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Measurement of sound absorption coefficient

Measurement of sound absorption coefficient in a reverberation room
according to S5-EN 20354 (ISO 354).

Gustafs Inredningar i Dalarna AB

Peter Markoff

Gustafs BF-Panel Ribbslits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.

Panel thickness: 12,5 mm

Panel size: 1500 mm x 600 mm.

May 4, 2004

Mounting depth: 82,5 mm.
Surface area: 10,8 m’,
Room volume: Iﬂﬂ §1 Y

Temperature at measurement on objec 21121 °C
j ty room: 88/ 87 %.
according to
Frequency

(Hz) iy

50 0,03

63 0,08

80 0,09

100 0,24

125 0.31

160 46

200 0.54

250 0,73

A5 0,86

400 0,94

00 0,594

630 0,90

BOO 0,85

10040 0,81

1250 0,74

1600 0,69

2000 0,64

' 2500 | 0S8
3150 0.54

125 200 315 S0 80 1250 200 3150 500 oot oo
3000 | 050

Frequency (Hz)
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Measurement of sound absorption coefficient

Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).

Gustafs Inredningar i Dalama AB

Peter Markoff

Gustafs BF-Panel Ribbslits 5 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.

Panel thickness: 12,5 mm

Panel size: 1500 mm x 600 mm.
May 4, 2004

Mounting depth: 82,5 mm.
Surface area:

;. 21/ 21 °C.
nm: 88/ 87 %.

035
0,70
095
080

(.50

“POWYZSZE MATERIALY POCHODZA Z FIRMY ,INSIDE” SP.J. )
PRZEDSTAWICIELA | WYLACZNEGO DYSTRYBUTORA MATERIALOW

GUSTAFS PANEL SYSTEMS”



BP SN

May 18, 2004 P401469-E Enclosure 13

Measurement of sound absorption coefficient

Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (I1SO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Ribbslits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m’
Room volume: 200
Temperature at measure ine 22/ 21 °C.
Relative humidity at meas ject/in m: 88/ 87 %.
Result Sound absorption cla 11
Weighted sound ffict ) according to
EN ISO 11654
Sound absorption coefficient
Frequency o,
12 (Hz)
50 0,06
63 0,10
1.0 80 0.09
100 0.28
125 0,35
08 160 046
200 0,58
/ e 250 0,69
a8 315 0,80
\__- wo | om
500 084
S O
800 0,73
1000 071
1250 0.66
1600 0,60
2000 056
: 2500 0,49
0
mﬁmmsmmmmmmmﬂgﬁ
5000 0.40

Freqency (He)
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Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalarma AB
Peter Markoff
Object Gustafs BF-Panel Ribbslits 8 mm with acoustic felt, and 30 mm mineral wool
and 30 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 4, 2004
Conditions Mounting depth: 82,5 mm.
Surface area: 10,8 m’
Room volume: 200
Temperature at measure 22/ 21 °C.
Relative humidity at measure : B8/ 87 %.
Result Sound absorption cla
Weighted sound ) according to
EN ISO 11654
Practical sound absorption coe
Frequency a
12 (Hz)
63 0,10
125 0.35
250 0,70
500 0.85
1000 0,70
— 2000 055
4000 0.45

a4
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Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to S5-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 30 mm mineral wool and 2(
Panel thickness: 12.5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 5, 2004
Conditions Mounting depth:
Surface area:
Room volume
¥ FOOITE 22/21°C.
mpty room: 89/ 87 %.
Result 54
) according 1o
Sound absorption coefficient
Frequency |
12 i)
50 0,12
63 0,24
s 80 0.31
100 048
125 0.50
— 160 0,68
200 0,67
250 076
— 3ls 0,74
400 0,467
500 0.55
630 0,46
200 043
o0 | 036
\ 1250 028
1600 | 022
2000 | 018
- - 2500 0,14
3150 0.11
125 20 315 S0 80 120 2000 350 500 e | di
3000 | 008

Frecquency (Hz)
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Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to S8-EN 20354 (IS0 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff
Object Gustafs BF-Panel Dubbelsidig Perforering 3/10 mm
with acoustic felt, and 200 mm mineral woolun
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 5, 2004
Conditions Mounting depth: 252,5 mm.
Surface area: 10,8 m’
Room volume: 200 m’s
Temperature at measureme b 22/ 21 °C,
Relative humidity at measurement on obj: : 89/ 95 %.
Sound nbsorptiun =___: s E according 1
according to
Frequency
(Hz) e
63 0,20
125 0,55
250 070
500 0.55
000 | 035
2000 | 020
4000 | 040
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i Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Minislits 5 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 5. 2004
Conditions Mounting depth: ¢
Surface area: 10,8 m’,
Room volume: 200 m
Temperature at measurement on objec 22/ 21 °C.
Relative humidity at measuremy bject/i m: 89/ 87 %
Result Sound absorption cl
Weighted sound
EN ISO 11654
Sound absorption coefficient
Frequency a
12 {Hz)
50 0,12
63 027
104+—— e 80 0,28
100 0,44
08 0 | s
S I
| / """'-..._.._ w0 | o6
/ 250 0,78
06 315 084
400 0,86
500 0,79
= 630 0,73
800 0,73
woo | 077
1 1250 | 074
1600 | 070
2000 0,66
— 500 | 058
: 3150 | 053
mﬁmmsnmmmmmmmuz
5000 | 052
Freqercy (He)
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Iy Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Minislits 5 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 5, 2004
Conditions Mounting depth: 252.5 mm.
Surface area: 10,8 m’,
Room volume: 200 118

Temperature at measurement on object/i 22/21 °C.
Relative humidity at measurement on ob . 89/ 87 %.
: S(1’) according to
Frequency

My | %
63 (1]
125 0,50
350 | 07
s00 | 080
o0 | 075
000 | o065
4000 | oso

SP Swedish National Testing and Research Institute

Acoustics
Hans Jonasson Mohammad Jalalian
Technical Manager Technical Officer
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o s Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (1SO 354).
Client Gustafs Inredningar i Dalarma AB
Peter Markoff _
Object Gustafs BF-Panel Minislits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 5, 2004
Conditions Mounting depth: 2525 mm.
Surface area: 10,8 m’,
Room volume: 200
Temperature at measurement on objeel ' room: 22/ 21 °C.
Relative humidity at measureme } cmpty room: 89/ 87 %.
Result Sound absorption class B.a i i h54
Weighted sound abso
EN 1SO 11654,
Sound absorption coefficient
Frequency |
12 (Hz)
50 0.13
63 0.27
== 80 0,29
100 046
125 0,46
— 160 0,62
200 0,70
250 0,84
35 091
400 0,95
500 0,89
630 0,83
800 0,80
1000 | 086
1250 | 086
1600 | 086
000 | 085
2500 | 079
3150
4000
S000

072
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Date of test
Conditions

Result

12

May 18, 2004 P401469-E Enclosure 20

Measurement of sound absorption coefficient

Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).

Gustafs Inredningar i Dalarna AB

Peter Markoff

Gustafs BF-Panel Minislits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.

Panel thickness: 12,5 mm

Panel size: 1500 mm x 600 mm.
May 5, 2004

22/ 21 °C.
: 89/ 87%.

Frequency

(Hz) i
R
125 0,50
30 | o080
s00 | 090
000 | 08
20040 0,85
AN 0,75

“POWYZSZE MATERIALY POCHODZA Z FIRMY ,INSIDE” SP.J. )
PRZEDSTAWICIELA | WYLACZNEGO DYSTRYBUTORA MATERIALOW

GUSTAFS PANEL SYSTEMS”



PN

véur
E?L s q‘;
5 SP & May 18,2004  P401469-E Enclosure 21
- o
Ng.ro% .
i Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (I1SO 354).
Client Gustafs Inredningar i Dalarna AB
Peter Markoff )
Object Gustafs BF-Panel Maxslits 5 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 5, 2004
Conditions Mounting depth:
Surface area: 10.8 m
Room volume: 200mts
Temperature at measurement on objeet/i 22/ 21 °C.
Relative humidity at meas 2nt on object/i m: 89/ 87 %.
Result Sound absorption ¢
Weighted sound
EN IS0 11654,
Sound absorption coefficient
Frequency a
12 {Hz)
50 0,12
63 0,30
10 50 0,29
100 0,47
08 125 047
et 160 0.60
e s w0 | 070
06 b S 35 | oss
. wo | 088
500 042
630 0,77
800 0,75
oo | 079
1250 | 075
1600 | 071
2000 | 069
- 2500 0.62
mmmmﬁmmmmmmmﬁg
5000 053
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AT Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (1SO 354).
Client Gustafs Inredningar i Dalarma AB
Peter Markoff
Object Gustafs BF-Panel Maxslits 5 mm with acoustic felt, mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of west May 5, 2004
Conditions Mounting depth: 252,5 mm.
Surface area: 10,8 m*
Room volume: 200
Temperature at measure
Relative humidity at meas
Result Sound absorption cla
Weighted sound ffici
EN ISO 11654
Practical sound absorption coe
Frequency |
12 (Hz)
i3 025
125 0,50
1,04 250 0,80
500 0,80
oo | 075
08 = 000 | 065
'\ 4000 | 055 |

15 20 50 1000 2000 0 4000
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Object

Date of test
Conditions

Result

May 18, 2004 P401469-E Eclosure 23

Measurement of sound absorption coefficient

Measurement of sound absorption coefficient in a reverberation room
according to S5-EN 20354 (ISO 354).

Gustafs Inredningar i Dalarna AB

Peter Markoff

Gustafs BF-Panel Maxslits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.

Panel thickness: 12,5 mm.

Panel size: 1500 mm x 600 mm.

May 6, 2004

Mounting depth: 252,5 mm.

Surface area: 108 m*

Room volume: 200 mi'.

Temperature at measuremedt on object/i 21/21°C.
Relative humidity at measurerment on object/in empty room: 90/ 87 %.
Sound absorption class B

Weighted sound absor

0,12

0,27
0,49
045
061
0.69
0,86
0,91
093
DES
0,84
0,79
0.87
0,84
082
0.82
0,75
0,70
0,67
0.67

Eﬁgaﬁsaaég
5

Fah
—
A

ggaigangesss
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Date of test
Conditions
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Measurement of sound absorption coefficient

Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).

Gustafs Inredningar i Dalama AB

Peter Markoff

Gustafs BF-Panel Maxslits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.

Panel thickness: 12,5 mm.

Panel size: 1500 mm x 600 mm.
May 6, 2004

Mounting depth: 252,5 mm.
Surface area:

21/ 21 °C.
m: 90/ 87 %.

Frequency

(Hz)
i3 0.20
125 0,50
250 0.80
500

1000

2000

4000

0,90
0,85
0.80
.70
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RS Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff '
Object Gustafs BF-Panel Ribbslits 5 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 6, 2004
Conditions Mounting depth: 252,5 mm.
Surface area: 10,8 m’,
Room volume: 200 m'.
Temperature at measurement on objeet/i 2121
Relative humidity at measuren : 89/ 87 %.
Result Sound absorption class C a V1S
Weighted sound abSorption eoefficient e, = 0,65(L) according to
EN ISO 11654 '
Sound absorption coefficient
Frequency q,
12 (Hz)
50 0.13
63 028
80 0,30
100 047
125 047
160 0,58
200 0,66
250 0,80
315 085
400 087
500 081
630 0.76
800 0,73
000 | 079
1250 0,76
1600 | 071
2000 | 067
2500 | 059
3150 | 053
4000 | 030
S000 0.50 |
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Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to S5-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Ribbslits 5 mm with acoustic felt, mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.
Date of test May 6, 2004
Conditions Mounting depth: 252,5 mm.
Surface area: 10,8 m’
Room volume: 200
Temperature at measure 21/21°C.
Relative humidity at measure : 89/ 87 %.
Result Sound absorption cla
Weighted sound (L) according to
EN ISO 11654
Practical sound absorption coe
Ry, o
12 (Hz)
63 0,55
125 0,50
250 075
500 0,80
1000 0.75
2000 0,65
4000 0.50
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Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (15O 354).

Client Gustafs Inredningar i Dalarma AB
Peter Markoff

Object Gustafs BF-Panel Ribbslits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm
Panel size: 1500 mm x 600 mm.

Date of test May 6, 2004

Conditions Mounting depth: 252,5 mm.
Surface area: 10,8 m’
Room volume: 200 mr.
Temperature at measurement 22/21°C
Relative humidity nt measu B8/ 87 %

Result L

o

027

§§§E§8$E§g
g

041
0,43

0,52

0,60

071

315 075

400 0,76

h\.-“- 00 072
p— 630 0.67

R0 0,64

oo | o6

1250 | o066

1600 | 061

2000 | 038

500 | 051

3150 045

4000 | 042

so00 | 041
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s Measurement of sound absorption coefficient
Test Measurement of sound absorption coefficient in a reverberation room
according to SS-EN 20354 (ISO 354).
Client Gustafs Inredningar i Dalama AB
Peter Markoff
Object Gustafs BF-Panel Ribbslits 8 mm with acoustic felt, and 30 mm mineral wool
and 200 mm air gap.
Panel thickness: 12,5 mm.
Panel size: 1500 mm x 600 mm.
Date of test May 6, 2004
Conditions Mounting depth: 252,5 mm.

Surface area: 10,8 m’,
Room volume: 200 'y
Temperutumatmsum 1ent on obje 22/ 21 °C.

: 88/ 87 %.

0.20
0.45
0.70
0,70

0,55
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