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Determination of sound absorption and class of Yeseco acoustic panels in
a reverberation room

The customer supplied samples to the laboratory on 4.7.2016. The information
of the samples was reported by the customer and are presented in Appendix 3.

The samples were tested on 4.7.2016 at VTT Expert Services Ltd
research hall 1 (Tekniikantie 15 A, 02150 Espoo).

The tested samples were installed to the floor that surface was upward onto the
reverberation chamber floor. Tests were performed by the VTT Expert
Services Ltd Laboratory Technician Jukka Sulin.

The sound absorption coefficient, as was measured according to the standard
SFS EN ISO 354-2003 [1] and the rating of sound absorption (calculation of
ay) was determined according to the standard SFS EN 1SO 11654-1997 [2]
Reverberation room dimensions and measuring equipment are presented in
Appendix 2.

The sound absorption coefficient as in one-third-octave bands and the practical
sound absorption coefficient o, in octave bands are presented in Appendix 1.
The weighted sound absorption coefficient a,, and the sound absorption class
are presented also in Table 1.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in advertising or publication in part

of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Table 1. Weighted sound absorption coefficient o,y and sound absorption class.

Test Weighted sound Sound absorption
no. Product name absorption coefficient a,, | class

Yeseco Still TK 30
1. | Acoustic Panel upholstered 0,80 (H) B
with Convert 2000 fabric

Yeseco Still TK Acoustic
2. Panel upholstered with 0,95 A
Convert 2000 fabric

Yeseco Still T Acoustic
3. Panel with a natural fibre 1,00 A
surface and an image print

Yeseco Still TK Acoustic
4, Panel upholstered with OR 0,95 A
fabric

Yeseco Muffle 80 x 56
5. | Acoustic Panel upholstered 0,90 A
with Convert 2000 Fabric

Yeseco Muffle 56 x 56
6. | Acoustic Panel upholstered 0,95 A
with OR Fabric

Espoo, 1.8.2016

2 ft- WL

Tero Jalkanen Jukka Sulin
Product Manager Laboratory Technician

VTT Expert Services Ltd is notified body No. NB 0809

FINAS Finnish Accreditation Service has accredited our laboratory (T001,
VTT Expert Services Ltd) to perform measurements according to SFS EN 1SO
354-2003 and SFS EN 1SO 11654-1997.
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The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in advertising or publication in part
of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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References [1] SFS EN ISO 354-2003, Acoustics - Measurement of sound absorption in
a reverberation room.

[2] SFS EN ISO 11654-1997, Acoustics - Sound absorbers for use in buildings
— Rating of sound absorption
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6. 38200 Sastamala. Finland
Order: VIT-O-177941-16 Volume of the rev. room: 201 ot
Area of the inner surf.; 209 o’
Testplace:  VIT Expert Services Ltd TH1 Sample size: 12
Task Determination of absorption coeflicient (EN ISO 354) Temperature and relative humidity of rev. room
Octaves valution and classification (ISO 11654:1997) Empty: 21 °C 65 %
Sample: 21 °C 63 %
Test date: 472016
Sample: 1. Yeseco Still TK 30 Acoustic Panel upholstered with Convert 2000 fabric
Board size: 800 x 1200 x 30 mm
Surface mass: 3.2 ke/m2
Arrangements: The sample surface in background position
12 Freguency Ty T, g
(Hz) (s) (s)
_ 100 413 398 0,02
§ 1 M 125 487 387 0,14
5 / 160 527 | 383 0,19
8 08 200 509 | 321 0,31
8 /l/ 250 530 | 278 0,46
7 315 5,30 2,30 0,66
S 06
£ 0 400 468 2,05 0,74
E 500 465 1,91 0,83
2 04 830 491 1,85 0,91
c 800 492 178 0,97
S
g 0.2 1000 4,97 1,73 1,02
] 1250 4,70 174 0,98
| 1600 418 168 095
0 T 2000 3,87 163 0,96
100 200 400 800 1600 3150 2500 3,63 1,61 0,93
Taajuus (Hz) 3150 3,23 152 0,94
4000 2,81 141 0,95
5000 244 1,31 0,94
1,20 -
QOctave values and classification - 1ISO 11654
g 1,00
g Frequency | Reference | op
< 080 (Hz) Curve
o . 125 010
) 250 0,60 050
& 060 500 080 | 085
g / 1000 0.80 1,00
€ 0,40 2000 080 | 095
8 4000 0,70 0,95
5
'@ 0,20
@ Weighted
2 0,00 + absorption coefficient, 0,8 (H)
125 250 500 1000 2000 4000
Frequency (Hz) Sound absorption class: B
Absorption classes: A, B, C, D, E and
no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or

publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6, 38200 Sastamala, Finland
Order: VIT-0-177941-16 Volume of the rev. room: 201 o
Area of the inner surf.: 209 o’
Testplace:  VTT Expert Services Ltd TH1 Sample size: 12 m’
Task Determination of absorption coefficient (EN ISO 354) Temperature and relative umidity of rev. room
Octaves valution and classification (ISO 11654:1997) Empty: 21 °C 65 %
Sample: 21 °C 63 %

Test date: 4.7.2016

Sample: 2. Yeseco Still TK Acoustic Panel upholstered with Convert 2000 fabric
Board size: 700 x 980 x 45 mm

Surface mass: 4.2 ke/m2

Arrangements: The sample surface in background position

192 Frequency T, T, og
' (Hz) (s) (s)
. 100 413 337 0,15
g 125 487 | 3,10 0.32
Z /_‘ H\-\._../"'\'“Fl" 160 527 | 280 0,45
8 oa 200 509 237 061
g 250 530 | 213 0.76
K 06 315 5,30 1,95 0,87
= 400 468 174 0,97
E 500 485 | 174 0,97
2 04 630 491 179 0.96
- / 800 492 | 185 0,91
2 0 1000 497 1,88 0,89
§ W 1250 470 1,84 0,89
2 1600 418 171 093
0 2000 3,87 164 0,95
100 200 400 800 1600 3150 2500 363 161 093
Taajuus (Hz) 3150 323 153 0,92
4000 281 143 092
5000 244 131 0,94
1,20 .
Octave values and classification - ISO 11654
g 1,00 |
% / o '\ Frequency | Reference | o
© 0.80 g (Hz) Curve
5 / 125 0,30
a 250 075 0,75
& 060 500 0,95 095
€ 1000 09 | 080
% 0.40 2000 095 | 095
g / 4000 0,85 0,95
§ 0,20
z O
@ Weighted
< 0,00 absorption coefficient, o 0,95
125 250 500 1000 2000 4000
Frequency (Hz) Sound absorption class: A
Absorption classes: A, B, C, D, E and
no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6, 38200 Sastamala, Finland
Order: VTT-0-177941-16 Volume of the rev. room: 201 n?’
Area of the inner surf.: 209 m’
Testplace:  VTT Expert Services Ltd TH1 Sample size: 12,1 nt
Task: Determination of absorption coefficient (EN ISO 354) Temperature and relative humidity of rev. room
Octaves valution and classification (1ISO 11654:1997) 21 °C 65 %
21 °C 63 %
Test date: 4.7.2016
Sample: 3. Yeseco Still T Acoustic Panel with a natural fibre surface and an image print
Board size: 760 x 1190,5 x 45 mm
Surface mass: 4,2 kg/m2
Arrangements: The sample surface in background position
12 Frequency T, T, as
(Hz) (s) ()
_ 100 4,13 341 0,14
g 1 M 125 487 | 326 027
. / 160 527 | 313 035
& 0.8 200 5,09 241 0,58
2 250 530 2,14 074
3 06 315 5,30 1,96 0,86
g 400 4,68 1,76 0,95
S 500 4,65 1,69 1,01
% 04 630 4,91 1,70 1,03
c / 800 492 | 175 0,98
% 02 1000 4,97 174 1,00
s 1250 4,70 174 0,97
2 T 1600 4,18 1,66 0,97
0 - 2000 3,87 1,61 0,97
100 200 400 800 1600 3150 2500 3,63 1,57 0,97
Taajuus (Hz) 3150 3,23 147 0,99
4000 281 1,38 0,98
5000 244 1,29 0,97
1,20 .
Octave values and classification - ISO 11654
§ 1,00 ‘ﬁ%
:r! > Frequency | Reference | «ap
§ 0.80 (Hz) Curve
5 4 125 025
a / 250 0,80 0,75
§ 060 500 1,00 1,00
= 1000 1,00 1,00
€ 040 2000 100 | 095
8 / 4000 0,90 1,00
£ 020
g O
2 Weighted
< 0,00 absorption coefficient, a,: 1
125 250 500 1000 2000 4000
Sound absorption class: A

Frequency (Hz)

Absorption classes: A, B, C, D, E and

no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6, 38200 Sastamala, Finland
Order: VTT-0-177941-16 Volume of the rev. room: 201 m*
Avrea of the inner surf. 209 m?
Testplace:  VTT Expert Services Ltd TH1 Sample size: 12,8 nt
Task: Determination of absorption coefficient (EN ISO 354) Temperature and relative humidity of rev. room
Octaves valution and classification (1ISO 11654:1997) Empty: 21°C 65 %
Sample: 21 °C 63 %
Test date: 4.7.2016
Sample: 4. Yeseco Still T Acoustic Panel upholstered with OR fabric
Board size: 800 x 1200 x 45 mm
Surface mass: 4,2 kg/m2
Arrangements: The sample surface in background position
12 Frequency T, T, asg
(Hz) (s) (s)
_ 100 413 341 0,13
g 1 125 4,87 3,26 0,26
g B R Re R 160 527 | 313 033
& 0.8 200 5,09 241 0,55
2 250 5,30 2,14 0,70
3 / 315 530 | 1,9 081
= 06 400 4,68 176 0,90
5 / 500 465 | 1,69 0,95
E 0,4 630 491 1,70 0,97
° I/J 800 492 | 175 093
2 o2 ) 1000 497 | 174 094
s 1250 470 | 174 092
£ { 1600 4,18 1,66 0,92
0 - 2000 3,87 161 0,92
100 200 400 800 1600 3150 2500 363 1,57 001
Taajuus (Hz) 3150 323 1,47 0,93
4000 2,81 1,38 0,93
5000 2,44 1,29 0,91
1,20 o
Octave values and classification - 1ISO 11654
§ 1,00
:r! \ Frequency | Reference | ap
P T~
9 080 (Hz) Curve
5 ' V"% 125 0,25
2 250 075 0,70
§ 060 500 0,95 0,95
£ 1000 0,95 0,95
€ 040 2000 095 | 090
§ / 4000 0,85 0,90
s 0,20
g O
2 Weighted
< 0,00 absorption coefficient, «,,: 0,95
125 250 500 1000 2000 4000
Frequency (Hz) Sound absorption class: A

Absorption classes: A, B, C, D, E and

no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6, 38200 Sastamala, Finland
Order: VTT-0-177941-16 Volume of the rev. room: 201 ot
Area of the inner surf.: 200 nt’
Testplace:  VIT Expert Services Ltd THI Sample size: 11,7 ey
Task: Determination of absorption coefficient (EN ISO 354) Temperature and relative humidity of rev. room
Octaves valution and classification (ISO 11654:1997) Empty: 21 °C 635 %
Sample: 21 °C 63 %

Test date: 472016

Sample: 5. Yeseco Muffle 80x56 Acoustic Panel upholstered with Convert 2000 fabric
Board size: 800 x 560 x 60 mm

Surface mass: 4.2 ke/m2

Arrangements: The sample surface in background position

12 Frequency Ty T, s

' (Hz) (s) (s)
. 100 413 322 0,19
g 1 125 4,87 3,18 0,30
5 160 5,27 272 0,49
8 08 200 5,00 2,40 0,61
3 250 5,30 221 073
K 06 315 5,30 203 0,84
e O 400 4,68 197 0,81
é 500 465 | 197 0,81
T 04 830 491 1,94 0,88
c 800 492 | 192 0,88
2 02 1000 4,97 1,90 0,90
g 1250 4,70 1,78 0,87
£ 1600 418 1,70 0,97
0 2000 3,87 163 0,98
100 200 400 800 1600 3150 2500 363 157 1,00
Taajuus (Hz) 3150 3,23 148 1,01
4000 2,81 138 1,01
5000 2,44 128 1,02

1,20

Octave values and classification - 1ISO 11654

1,00
/7.4 Freguency | Reference | op
0,80 (Hz) Curve
125 0,35
// 250 0,70 0,75
0,60

Absorption coefficient ap(ISO 11654:1997)

500 0,90 0,85

1000 0,90 0,90

0,40 2000 0,90 1,00

' 4000 08 | 100

0,20
Weighted
0,00 absorption coefficient, & 0.9
125 250 500 1000 2000 4000

Frequency (Hz) Sound absorption class: A

Absorption classes: A, B, C, D, E and
no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Determination of sound absorption and classification

Client: Yeseco Oy
Paljekatu 6, 38200 Sastamala, Finland
Order: VIT-0-177941-16 Volume of the rev. room: 201 m'
Area of the inner surf:: 209 m’
Testplace:  VTT Expert Services Ltd TH1 Sample size: 115 o
Task Determination of absorption coefficient (EN ISO 354) Temperature and relative humidity of rev. room
Octaves valution and classification (ISO 11654:1997) Empty: 21 °C 65 %
Sanple: 21 °C 63 %

Test date: 4.7.2016

Sample: 6. Yeseco Muffle 56 x 56 Acoustic Panel upholstered with OR fabric
Board size: 560 x 560 x 60 mm

Surface mass: 5.9 kg/m2

Arrangements: The sample surface in background position

12 Frequency T, T, ag
' (Hz) (s) (s)
. 100 413 337 0,15
g 1 /ﬁm 125 487 | 33 0,27
% 160 527 3,07 0,38
S 08 200 509 250 0,57
3 250 530 218 0,76
7 06 / 315 530 201 0,87
£ 400 4,68 1,89 0,89
E 500 465 | 185 0,92
g 04 630 491 186 0,84
c 800 492 | 185 0,95
2 02 1000 497 181 0,99
5 W 1250 470 | 179 0,97
2 1800 418 169 0,99
0 2000 3,87 162 1,01
100 200 400 800 1600 3150 2500 3,63 159 0,99
Taajuus (Hz) 3150 323 148 1,03
4000 281 1,38 1,03
5000 244 1,28 1,02
1,20 I
Octave values and classification - 1ISO 11654
5 10
% / \ Frequency | Reference | ap
© 0,80 g (Hz) Curve
5 / 125 025
a 250 075 075
& 0480 500 0,95 0,90
€ 1000 095 095
% 0,40 2000 085 | 100
s / 4000 0,85 1,05
é 0,20
& '
@ Weighted
< 0,00 absorption coefficient, & : 0,95
125 250 500 1000 2000 4000
Frequency (Hz) Sound absorption class: A
Absorption classes: A, B, C, D, E and
no classification.

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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MEASURING ROOMS AND EQUIPMENT

Measuring equipment Name
Condenser microphone B&K (Briiel&Kjeer) 4134
Microphone preamplifier B&K 2660
Rotating microphone boom B&K 3923
Power amplifier Peavey PV 2600
Loudspeakers Sinmarc V121L
Real-time analyser Norsonic 830
Sound calibrator B&K 4228
Floor Height Volume
Reveberation room dimensions 595mx7.20m{4.70 m  |201 m3

Thickness of the concrete walls, floors and ceilings of the reverberation

rooms is 0.25 m

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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Samples information

Yeseco Still TK 30

Materials Weight (kg) Density (kg/m°)
Fabric 0,32 0,32
Cotton 0,12 0,04

Natural fibre 0,31 0,103

Cellulosic pulp 3,14 0,09

Natural fibre 0,31 0,103
Yeseco Still TK/T Acoustic Panel

Materials Weight (kg) Density (kg/m3)
Fabric 0,32 0,32
Cotton 0,12 0,040

Natural fibre 0,31 0,103

Cellulosic pulp 2,09 0,084

Natural fibre 0,31 0,103
Yeseco Muffle 80 x 56 / 56 x 56 Acoustic Panel

Materials Weight (kg) Density (kg/m®)
Fabric 0,32 0,32
Cotton 0,12 0,04

Natural fibre 0,31 0,103
Cellulosic pulp 3,14 0,897
Natural fibre 0,31 0,103

The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or
publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.
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The construction of Yeseco's Muffle:
A = Acoustic canvas

B = Padding (PET)

C = Hemp and plastic fibres (PET)

D = Wood pulp

E = Laminated wood frame
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The test results relate only to the sample tested.

The use of the name of VTT Expert Services Ltd or the name VTT Technical Research Centre of Finland in any other form in advertising or

publication in part of this report is only permissible with written authorisation from VTT Expert Services Ltd.



