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Determination of airborne sound reduction improvement index of
suspended ceilings below a bare concrete floor

(17 enclosures)

Client
Ecophon AB

Test object
Suspended ceilings listed in table 1.

Date of arrival of test objects
December 2005

Date of test
December 12, 2005 until April 4, 2006.

Resulis

The airhorne direct difference of the weighted sound reduction improvement index
(ARw, direct) is given in table 1 and airborne sound reduction improvement index (4R) for
each frequency band is given in enclosure 1-17.

The results at and above 2000 Hz may be affected by flanking transmission. In that case the
result of the improvement might be too low. The airborne direct difference of weighted sound

reduction index is however not affected.

The test results are valid for the tested objects only.
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Table I

Suspended ceiling: ARw Enclosure

(dB)

Combison Duo A

Mounting depth: 200 mm 7 i

Combison Duo A + Combison XR 50 mm

Mounting depth: 200 mm 12 2

Combison Duo A + 2 layers Combison XR 50 mm i5 3

Mounting depth: 200 mm

Combison Duo E 7 4

Mounting depth: 200 mm

Master A 6 5

Mounting depth: 200 mm

Combison Uno A 7 6

Mounting depth: 200 mm

Master C/D 9 7

Mounting depth: 200 mm

Master C/I» with splines 9 8

Mounting depth: 200 mm

Combisen Uno D 9 9

Mounting depth: 200 mm

Master C/D 9 10

Mounting depth: 440 mm

Master A + Combison XR 50 mm 10 11

Mounting depth: 440 mm

Master A 4 12

Mounting depth: 440 mm

Combisen Uno A 10 13

Mounting depth: 440 mm

Combison Duo A 1 14

Mounting depth: 440 mm

Combison Duo A + Combison XR 50 mm 16 15

Mounting depth: 440 mm

Combisen Due A + 2 layers Combison XR 50 mm 18 16

Mounting depth: 440 mm

Master C 4 17

Mounting depth: 55 mm
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Test method

The test on the bare concrete floor and on the concrete floor with a suspended ceiling under
has been made according to the international standard EN 15O 140-3:1995.

The sound insulation improvement of the suspended ceilings was determined by comparing the

sound insulation in each third octave band with the bare concrete floor with and without the
suspended ceilings.

Airborne sound reduction improvement index:
AR = Ryyith — Ruithout

AR = Airborne sound reduction improvement index.
Ryisn = The sound reduction of the bare concrete floor with suspended ceiling below,

R.yithow = The sound reduction of the bare concrete floor without test object.
Airborne direct difference of the weighted sound reduction improvement index:

ARw,direct = Rw,wi.rh - Rw, without

AR\, direce = Airborne direct difference of the weighted sound reduction improvement index.

Ry with = The weighted sound reduction of the bare concrete floor with suspended ceiling
below.

Ry withowt = The weighted sound reduction of the bare concrete floor without test object.

The test and the vocabulary are in line with the draft international standard ISO/DIS 140-16.

Mounting of test object

The mounting was made by Borés Akustik AB, Tommy Petersson.

Equipment

Insfrument Manufacturer Type Serial / ST no.
Frequency analyser Norsonic 830 10765
Calibrator Brilel & Kjaer 4230 1410946
Microphone source room Briiel & Kjar 4166 1611605
Microphone receiving room Briel & Kjzr 4166 1011722

Mic. preamplifier source room  Briiel & Kjaer 2619 970951

Mic. preamplifier rec. room Briiel & Kjaer 2619 971003
Rotating stand source room Briie] & Kjaer 3923 612159
Rotating stand rec. room Briiel & Kjaer 3923 681300

Mic. power supply source
room
Mic. power supply rec. room  Briel & Kjaer 2804 455245

Briiel & Kjaer 2804 815268
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Test object:
Test date:

Concrete floor:

Resuiis:

Date Reference

2006-06-28  P505126-C

13

I

"y
He |
mnf

[t}
4
H
I

Acoustlics Enclosure 1

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Combison Duo A, mounting depth 200 mm
2005-12-12

150 mm homogeneous concrete (4,2 m x 3,2 m)

Airborne sound insulation improvement, AR and weighted value, AR,

60

50

46

36

20

10

Airborne sound insuiation improvement (dB)

Frequency AR
(i) (dB})
50 =37
63 -0,5
80 2,3
160 1.1
125 1,1
160 1,9
200 1,2
250 4,2
315 10,9
4060 16,4
500 20,0
630 22,2
300 24,5
1000 24,2
1250 14,1
1669 22,5
2000 25,1
2500 18,5
3150 21,8
4000 17,9
5000 15,5
AR, = 7

-10

50
63
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Frequency (Hz)
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Acoustics Enclosure 2

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Client: Ecophon AB
Test object: Combison Duo A + Combison XR 50 mm, mounting depth 200 mm
Test date: 2006-01-04
Concrete floor: 150 mm homogeneous concrete (4,2 mx 3,2 m)
Result: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
(M7 (dB)
50 Y
50 - 63 -15
80 1,2
100 1,9
125 6,0
160 7.5
40 - 4 200 9,0
250 11,6
3i5 15,5
400 20,9
500 253

30

630 26,5

e
—-./ \ 800 27,0
/ \ 1000 27,1
\ 1250 26,5
20 \ 1600 28.9
2000 28,7
/ \ 2500 24,8
/ 3150 23,2
4000 18,6

/ 5000 14,4

Airbomme sound insulation improvement (dB)

e —
0 LA AR, = 12
-10 T
e e = ==t = =" = IR = A = R = R == et
N A I R R = R e I R = =R I =4
o o N NS W 0O N YD OO
PR S o T Bt B S

Frequency (Hz)
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Acoustics Enclosure 3

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB

Combison Duo A + 2 layers of Combison XR 50 mm, mounting depth 200 mm

2006-01-09

150 mm homogeneous concrete (4,2 m x 3,2 my)

Results: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
(Hz) (aB)
50 45
63 34
50 +-
20 2,3
100 4,1
125 98
160 1.0
= 40 - 200 12,4
o 250 143
o
= 315 17,8
ot
% 400 22,8
G 500 26,3
5 30 630 27,9
[ o~ »
2
£ e \ 800 289
g / N 1000 30,0
&= / \ 1250 30,9
= 20 \ 1660 30,8
S 2000 29,5
g 2500 25,3
2 / 3150 236
Q L~ 4000 18,0
g 10 5000 147
D
=
<
0 // ) AR, = 15
L~
-10 ] ,
fe B s B I == T s T = T == S «os SR Vi S e B Y s e [ R o I oo S wo B o B o R e
ViAo 00 O W O N o= OO O S oo o n o O
B e s B s T 2 T = T = B = T o B o e By T [ar N e
. P I O S I A T
Frequency (Hz)
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Client:
Test object:
Test date:

Concrete floor:

Date Reference
pERART 2006-06-28  P505126-C
Acoustics Enclosure 4

Determination of improvement of airborne sound insulation
of suspénded ceilings on bare concrete floors

Ecophon AB
Combison Duo E, mounting depth 200 mm
2006-01-02

150 mm homogeneous concrete (4,2 m x 3,2 m)

Page

1D

Resuits: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
(Hz) (a1}
50 -0,8
63 -1,9
50 4~
30 24
100 6
125 24
160 2,2
= 40 - 200 1,7
=) 250 34
= 315 9.3
E 400 15,8
g 500 20,0
% 30
£ 630 22,0
£ 800 22,2
= 1000 20,2
2 - 1250 12,5
B 20 1600 20,0
& 2000 18,2
=3
g 2500 12,8
2 3150 123
I —
© N 4000 10,8
g 10- 5000 10,9
&
=
<
~
-10
OMOOV‘)OODV‘)OOOOODOOOOOO
U‘}\ODOON\OOWMOOMOOM’)OOGWOO
'—'H'—‘NNC‘)TTVWKOOOON\DOV}-—'OO
B e T B o B o T S

Frequency (Hz)
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Concrete floor:

Date Reference

2000-06-28  P505126-C

ie]
|u*

e
i
L1

i
InFE
IIEU

Acoustics Enclosure 5

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Master A, mounting depth 200 mm

2006-01-10

150 mm homogeneous concrete (4,2 m x 3,2 m)

Results: Airborne sound insulation improvement, AR and weighted value, AR,,
60
Frequency AR
(Hz) (dB)
50 2.4
63 2.8
80 1,2
100 08
125 2,8
160 24
. 40 ¢ 200 2,7
a 250 40
= a5 72
:‘a) 400 9,7
5 560 11,3
= »
= 30 630 12,3
[=h
= 800 11,2
o 1000 86
= 1250 11,7
H .
= 20 1600 15,1
R= 2000 14,6
=
2500 15,3
g "'--./,
5 / 3150 16,0
© //\ 4000 15,9
£ 10 \/ - — 5000 13,9
o ,
=
< /
L~
01 // Allw =6
"--u/
-10
el =R 2 B =T == 2 = T o T > S o R oo S oo S - S J e [ B con S e R s
[P o B B e B o\ R S s B Vo S R o B e A N e T o B e [ B S Ve R e I aio ]
o i N R N Y R B~ = - T o N B o Ve B e e
= o o NN D

Frequency (Hz)
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Test object:

Test date:

Concrete floor:

Date Reference

neonbT 2006-06-28  P505126-C
Acoustics Enclosure 6

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Combison Uno A, mounting depth 200 mm
20006-01-17

150 mm homogencous concrete (4,2 mx 3,2 m)

Airborne sound insulation improvement, AR and weighted value, AR,

Frequency AR
(Hz) (dB)
50 -0,7
63 -0,1
30 6,8
100 z,1
125 2,5
160 3,6
200 2,8
250 40
315 9.3
400 14,0
500 18,6
630 20,1
800 20,6
1006 10,1
1250 10,4
1600 20,6
2000 15,7
2560 17,5
3150 16,5
4006 16,8
5000 14,1
ARW = 7

Results:
60
50 -
_. 40
m
3
g
&
'3
Z 30 -
a.
&
=
2
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2 20
B
o
g
=
2
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2
<
0
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Client:
Test object:
Test date:

Concrete floor:

Date Referance

BEDNADTY 2006-06-28  P505126-C

Acoustics Enclosure 7

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Master C/D, mounting depth 200 mm
2006-02-09

150 mm homogeneous concrete (4,2 m x 3,2 m)

Results: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
{Hz) (@B}
50 -1,6
50 63 1.4
80 4,1
100 3.3
125 52
160 45
- 40 200 49
250 6,4
=
= 315 9,3
o)
g 400 13,1
o 500 16,0
5 30
2 630 15,7
& 800 13,7
o 1060 12,0
o
= 1250 16,3
= S ,
520 . N 1600 20,9
H 2600 20,0
g — \ 2500 216
g / \\ 3150 214
o / 4000 18,3
g 10 — 5000 153
vD /
T -
<
R U
/""-./
o AR, = 9
_-—i{
-10
OMOOV‘)OOOWOOOOOOODOOOO
m\owom\oomHOOmOOmOOOmoo
'—('—"—‘NNMYS‘V‘)\OOOON\DOWV—‘OO
A & I o N o B S8

Frequency (Hz)
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Test date:

Concrete floor:

Results:
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Acoustics Enclosure 8

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrcte floors

Ecophon AB
Master C/D with splines, mounting depth 200 mm
2006-02-20

150 mm homogeneous concrete (4,2 m x 3,2 m)

Airborne sound insulation improvement, AR and weighted value, AR,

60

50 -+

40

30

20

10 -

Airborne sound insulation improvement (dB)

Frequency AR
(Hz) dB)
50 0,8
G3 3,1
80 4,5
100 3,2
125 5,2
160 33
200 4,6
250 6,7
315 9.7
400 13,0
500 153
630 150
300 13,4
1000 14,6
1250 16,1
1600 20,5
2000 19,5
2500 21,6
3150 213
4000 18,5
5000 15,5
AR, = 9

~-10

oo QO O wno o o0
S DN O o O
i = v (] O 0 S W OND 0D

1000
1250
1600
2000
2500
3150
4000
5000

Frequency (Hz)
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Test object:
Test date:

Congcrete floor:

Date Reference
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Acoustics Enclosure 9

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Combison Uno D, mounting depth 200 mm
2006-02-23

150 mm homogeneous concrete (4,2 m x 3,2 m)

Page

1(1)

Resuits: Airborne sound insulation improvement, AR and weighted value, AR,,
60
Frequency AR
(Hz) (dB)
50 23,0
63 1,2
50 ’
80 4.0
100 L7
125 2,9
160 24
.. 40 - 200 1,9
£ 250 3,9
o
= 315 9,2
=
2 400 14,2
S 500 188
5 30
e 630 20,5
jon
g 800 20,9
= 1000 11,3
Q
= 1250 13,8
et H
e 20 - /4 — 16G0 19,9
= / 2000 15,7
o
2500 14,8
g \‘--
o / \ > 3150 143
© 4000 11,9
g 10 5000 133
el
-
<
0 // ...... ARW - 7
-10
OMOOV}OOOWOOOOOOOOOOOO
W\DOOON\ODWWOOMOOWOOOWOO
‘—~w~v—«NNmtrm\Doo§3§\'_o‘8n;guc_}

Frequency (Hz)
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Client:
Test object:
Test date:

Concrete floor:

Dale Reference

DEDNADT 2006-06-28  P505126-C

Acoustics Enclosure 10

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB
Master C/D, mounting depth 440 mm
2006-03-10

150 mm homogeneous concrete (4,2 m x 3,2 m)

Airborne sound insulation improvement, AR and weighted value, AR,

Frekvens AR
(H2) dB)
50 2.3
63 4,6
80 7.1
100 7.4
125 7,2
160 1,7
200 8.6
250 10,3
315 11,7
400 10,6
560 5,7
630 10,9
800 12,7
1000 15,0
1250 16,7
1600 19,2
2000 21,2
2500 21,5
3150 219
4000 18,5
5000 15,2

AR, = 9.

Results:
60
50
40
@ 30 -
[=I¥]
B
2
5
‘:é 20
=
=
o
—
10
0 I -
=10
(=)
Wy

63

1 L T
=i R s =R = = T o B = = R - T S R e e e [ S - S o R
A AP AR A N R = R = t = = = =4 <
e B N T e = T S e S o B Vo B e B Y S
—_ o e NN S WY
Frekvens (Hz)
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Client:
Test object:

Test date:

Concrete floor:

Date Reference Page
peEDADT 2006-06-28  P505126-C 1(D)
Acoustics Enclosure 11
Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors
Ecophon AB
Master A + Combison XR 50 mm, mounting depth 440 mm
2006-03-13
150 mm homogeneous concrete (4,2 m x 3,2 m)
Airborne sound insulation improvement, AR and weighted value, AR,
Frequeacy AR
(Hz) (dB)
50 0,7
63 5,1
80 5,0
100 6,0
125 8.5
160 7,5
~ 200 9,3
250 10,5
315 10,2
400 9,0
500 7.8
530 12,2
800 14,6
1000 14,9
1250 17,7
1600 18,3
o \ 2000 19,9
/ \ 2500 20,7
—
/ 3150 20,7
/ 4000 17,8
i 5000 14,6
/ ~" ~/
ARy = 10

Resulis:
60
50 +
.40
&)
g
g
[
E 30 -
a.
k=
o
.8
=
2 20
R<!
g
5
2
£
& 10
=
<
0_
-10
3

63

[ o B e BV W o T o B o =
O O v = O O O
— NN N D o0

80
160
125

1000
1250 -
1600
2000
2500
3150
4000
5000

Frequency (11z)
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Acoustics Enclosure 12
Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors
Client: Ecophon AB
Test object: Master A, mounting depth 440 mm
Test date: 2006-03-14
Concrete floor: 150 mm homogeneous concrete (4,2 mx 3,2 m)
Results: Airborne sound insulation improvement, AR and weighted value, AR,,
60
Frequency AR
(1) (di2)
50 2,0
63 5
50 - ?
80 4,2
100 4,5
125 5.8
160 64
40 200 6.2
% 250 6,1
= 315 8,7
o
& 400 638
o 500 36
g 30 630 9,0
2 S
jo s
& 800 9,0
o 1060 10,5
]
E= 1250 12,0
5 20 _ 1600 13,6
E 2600 14,3
! — 2500 15.4
= - .
5 /// N 3150 16,4
© Ve 4000 15,9
g 10 4= 5000 13,9
2 N
ponn
< P L~ \
L~ ”
. AR, = 7
-19
NN O o n oo o0 no oo 9w [ JE oo T o S e S o B o
O 00 O o O n OO o nNn O Qo O n o o
T e N S W W0 0O N YO OO
— o~ N N <N

Frequency (Hz)
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Client:
Test object:
Test date:

Concrete floor:

Dale Reference Page
BEDADT 2006-06-28  P505126-C ()
Acoustics Enclosure 13
Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors
Ecophon AB
Combison Uno A, mounting depth 440 mm
2006-03-106
150 mm homogeneous concrete (4,2 m x 3,2 m)
Airborne sound insufation improvement, AR and weighted value, AR,
Frekvens AR
(Hz) (dB)
50 2.8
63 37
80 5.8
100 7,4
125 9,0
160 7.5
200 7,9
250 9,0
315 14,3
400 15,1
500 6,2
630 12,6
800 16,1
1600 9.9
1230 13,4
— 1660 15,3
2000 16,4
] ;
L \ 2500 16,8
o / / 3150 17,8
/ 4000 16,8
/ — 5000 14,1
P AN \/
AR,, = 10

Results:
00
50
~ 40
&)
g
=
i3]
2 30
a.
k=
e
£
8
= 20 -
i
-
=
s
2
L)
£ 10
.
P
O,
=10
bt

63

OOWOOOU’)DOOOOOOOOOOO
= PN R G R R O S~ S S BV S o B o v BTG I s
P R N A I i IR = R T = T = T B B

= — NN N

Frequency (Hz)
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Acoustics Enclosure 14
Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors
Client: Ecophon AB
Test object: Combison Duo A, mounting depth 440 mm
Test date: 2006-03-27
Concrete floor: 150 mm homogeneous concrete (4,2 m x 3,2 m)
Results: Airborne sound insulation improvement, AR and weighted value, AR,
60 ;
Freguency AR
(H7) (dB)
50 4.1
03 3,7
80 56
i 100 8.3
| E 125 16,1
| 160 8,4
2 40 ! 206 6.9
&l 250 7.7
= 315 14,9
& 400 18,5
o 500 10,3
5 30- o 630 13,1
iél-( H
= 800 22.8
é 1000 14,9
g /\ 1250 21,3
s 204 A - \, 1606 20,0
8 \ 2000 20,5
'% / 2500 21,3
2 3150 214
© / 4000 18,4
E 10 v 5000 155
o]
<<
L
] AR, = 11
0
-10
[ = B s B == =T e B = === R = R = e [ e o O
P R e R N B B o S T R e = R s T S B o e e R o O
hav i e I s T e T LA T = B <= B o BERCe B o Y B e e
e TR N A T B A
Frequency (Hz)
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Acoustics Enclosure 15 J
|

|

|

Determination of of airborne sound reduction improvement
index of suspended ccilings below bare concrete floors |

Client: Ecophon AB
Test object: Combison Duo A + Combison XR 50 mm, mounting depth 440 mum
Test date: 2006-03-29
Concrete floor: 150 mm homogeneous concrete (4,2 m x 3,2 m)
Resuits: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
(Hz) (dR)
50 1,0
50 ) B 63 4.9
80 7,4
100 8,1
125 11,5
160 12,3 |
40 200 13.8 |
250 16,4
315 18,1 |
400 20,2 |
500 17,1

N
30 // \ 630 22,2
800 26,5
/ ™~ N 1000 254
1250 29,0

20 1600 30,4
// \ 2000 31,0
/ 2500 27,5
A 3150 25,4
o 4000 20,5

i0 - / :
/ 5000 16,3

Airborne sound insulation improvement (dB)

"10 T T T
O N O O N oo o Wno o O QL [ B e i = I B P B
A O e N O o n —~ O Mmoo Qo o oW <o ©
e R N IR S T "2 T == B == o Y e Y o B i B
. — = ot N N W
Frequency (Hz)
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Client:
Test object:
Test date:

Congcrete floor:

Date Reference Page

BEDADT 2006-06-28  P505126-C 1

Acoustics FEnclosure 16

Determination of of airborne sound reduction improvement
index of suspended ceilings below bare concrete floors

Ecophon AB

(1)

Combison Duo A + 2 layers of Combison XR 50 mm, mounting depth 440 mm

2006-04-04

150 mm homogencous concrete (4,2 m x 3,2 m)

Results: Airborne sound insulation improvement, AR and weighted value, AR,
60 .
Frequency AR
(Hz) (dB)
S0 1.9
63 4,5
50 -
80 72
100 8,8
125 14,4
160 14,9
2 40 200 16,5
=2 250 18.4
= 315 19,1
E 400 21’9
g / A 500 22,5
z 30 A 2N ,
2 \ 630 26,0
ja ¥
£ / \ 800 283
g / 1000 297
E /_/ 1250 30,8
= 20 A 1600 33,0
W /f
B / 2000 32,2
k= Ve 2500 28.1
jon] !
2 3150 25,5
Q 4000 20,2
g 10 / 5600 16,4
£ -
Z /
0 _// . /—\Rw = 18
-10 T 1 Ll
fo B s B R =T 2 T == S - - B Vo W e S S o T e e foae T e Y e S o S e [ o ]
YoV s e B o RV S - B Vo B S o oo R o) [ ) IR s T B == R o B Vo W o i b
—_— e = 0 NN S W D00 NN O o O
e = o T o B T

Frequency (Hz)
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Acoustics Enclosure 17
Determination of of airborne sound reduction imprevement
index of suspended ceilings below bare concrete floors
Client: Ecophon AB
Test object: Master C, mounting depth 55 mm
Test date: 2006-04-06
Concrete floor: 150 mm homogeneous concrete (4,2 m x 3,2 m)
Results: Airborne sound insulation improvement, AR and weighted value, AR,
60
Frequency AR
(Hz) (dB)
50 02
LT3 T O N e . S mant S (e 63 1,4
80 0,0
100 0,9
125 22
160 40,3
. 40 - — 200 0.4
@ 250 1,2
- 315 40
=
ﬂé 400 7,4
g 500 8,7
5 30 630 99
b *
jo
= 800 12,2
= 1000 15,9
Q
g 1250 15,5
©
s 20 1660 13,4
k= 2000 119
=
] 2500 8,6
g / N
o 3150 58
& \
© / \ 4000 44
g 10 o - 5000 2,1
o N\ )
L \
=
<, // .
0 _.‘/\//\ P - ARW' = 4
"10 1 1
oo O O oo n D O Q2 o0 O Qo o O o ¢
MO0 O MY O N = o OO S N OO o n o
Pao/ R R T o TR S Vo s B s S o o B e R S B o O
_— o (N N W

Frequency (Hz)




