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1-What is sound
- fransmission
- frequency
- deciBell
2- Reflection en reverberation
- reverberation time
3- Sound absorption
4- Airborne sound insulation
5- Sound insulation at building level
6- SRI standard for buildings?
/- Partial sound insulation
8- Maars products and sound
- partitioning systems
- doors
9- Maars sound testing facility
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1- What is sound?

Transmission
Any vibration in the air or other medium, some types of which
are able to cause a sensation of hearing.
Speed of sound trough air = ~ 340m/s
water = ~ 1480m/2
ice =~ 3200m/s

Frequency

The rate of repetition of the cycles of a periodic quantity.
(increased or decreased of air pressure or pitch) The wave
length is called frequency and expressed in Hetz [Hz].

deciBell

To what the human ear can hear as air pressure is between
the 20 and 20,000 Hz. To sound pressure at the trash hold in
quiet is about 0.00002 Pa. and at pain 200 Pa. In order to use
more sensible figures the we use the deciBell scale at which
‘quiet’ of 20 pPa is put at 0dB in a logarithm scale at which
each factor 10 the sound pressure increases with 20dB.

So the scale of 1 to 1 million has been brought back from 1
to 120dB
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2- Reflections and (is) reverberation.

Reverberation is a result of multiple reflections . A sound wave
in an enclosed or semi-enclosed environment will be broken
up as it is bounced back and forth among the reflecting
surfaces caused by different path lengths of the sound waves.

The time sound need to get to the observer via reflections in
an enclosed area is called the reverberation time.



Reverberation time

Mr. W.C. Sabine established the official period of
reverberation as the time required by a sound in a space to
decrease to one-millionth of its original strength (i.e. for its
intensity level to change by -60 dB).

There is a simple relation between the reverberation time, the
sound absorption and the volume of a room. This relation has
been determined in an experimental way by Sabine and later
in theory derived.
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3- Sound absorption

The loss or dissipation of sound energy in passing through a
material or on striking a surface, is usually through
conversion to heat energy. The term may also refer to the
property of a medium, material or object to damp sound
energy. That part of the sound striking a surface which is not
absorbed is either reflected or transmitted. The absorption
process can be measured quantitatively and is of importance
in the interior design.
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4- Airborne sound insulation

A system for the measurement of sound insulation properties
of partitions between rooms or buildings, particularly in the
case of speech or office noise interference.

Various partitions can be rank ordered on the basis of this
measurement, which uses the transmission loss of sound in
the frequency range 125 to 4000 Hz. In fact the R, to ISO-717
standard is defined within this ranking.

It should be noted that Partitions measured in laboratories are
showing the Weighted Sound Reduction Index in R, as a
property of the specimen it self.
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5- Sound insulation at building level.

When the test partition forms a part of an enclosure, the sound
insulation obtained will depend on additional factors such as the
relative surface areas involved and the volume of the receiving
enclosure. Also, in buildings the transmission of sound via
alternative paths may not be negligible in comparison with
transmission of the test specimen alone, particularly when the SRI
of the partition is high. Such indirect transmissions of the sound
would result in a lower effective sound insulation.

The notation of measurements take on building sites are in R',, .



Area and function Requested Partial Partial Starting point
sound insulation wall insulation lab value
insulation ceiling

Between corridor and

offices

-normal privacy R’w=28dB R’w=32dB R’w=33dB Rw=33-35dB

-increased privacy R’w=33dB R’w=37dB R’w=37dB Rw=38-40dB

Between offices with

normal privacy R’w=38dB R’w=42dB R’w=42dB Rw=43-45dB

Between offices with

increased privacy R’w=43dB R’w=47dB R’w=47dB Rw=48-49dB

Between offices with

high privacy R’w=48dB 1) 1) Rw= 55+ dB 2)

1) Partitions must put straight between concrete floors and may not have inserting.
2) Traditional build partitions normally don’t reach over ~50dB.

6- SRI standard at buildings?

Next to ‘speech privacy’ and ‘speech intelligibility’ the main
acoustic property we have to watch over is the sound insulation
between offices. As stated before the total sound insulation is
determined by sound transmission through flanking side ways
and the partial sound insulation of all constructions that are
involved in the total enclosure between rooms.

It is a given fact that the building fagade, floors and walls must
be of a level that reaches 7 to 10dB over the highest partial

sound insulation.

Some countries have a sound insulation value for offices they
attempt to strive to.




bron =100 dB

7- Partial sound insulation

The SRl is distributed over the sound insulation property of
each partial construction. The spec can give a certain rate for
the suspended ceiling, sound barriers, the partitioning, raised
floor, floor, window millions etc. They all cooperate and form
the R’,, as the total sound insulation between rooms.

The influence of different partial insulations on the total
insulation result.

0-1dB = minus 3dB to lowest insulation

2-3dB = minus 2dB

10db = 0dB
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Sound measurements on Maars products




MetaLine; various glass constructions

Foam tape 3x9mm
Head track 57x55mm
Rockwool infill
Plasterboard strap 9,5mm
Ali window frame
Laminated glass 3.3.2
Laminated glass 4.4.2
Laminated glass 5.5.2
Support track
Floor track 75x52mm
. Twist connector panel /
frame
. Twist connector frame / ‘
frame h
. Toughened glass mm  \°
. Steel faced wall panel '
0,8mm + 12,5mm !
plasterboard interlayer —_ }’, —
i
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! 15. Rockwool 40mm 35kg/m3 I
+ 16. Clamping stud |

A—=] 17. Plasterboard strap 12,5mm

67510 985 | 985 | 985 | 6725 18. Wall abutment U-section

Lf 4300 54x75mm )

19. Adjustable wall connection
profile

20. Wall track 23mm

21. Stud 56mm

22. Clear glass 6mm
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Type 1 Cassette 0,8mm with insulation R,=41dB
Type I | Cassette 0,8mm w/insulation + 2mm steel sheet R,=46dB
Type III | Cassette 0,8mm met w/insulation + 2x 2mm steel sheet R,=48dB

MetaLine; transparency, insulation and absorption all in one!



construction tested: varaint B

volume sending room: 94 m*
volume receiving room: 111 m*
surface area tested partition: 12 m?
measured at: laboratory conditions
signal: broad-band noise
bandwidth: 1/3 octave

1SO 717-1:1996
Ru(C;Cv) = 39(-2;-6) dB

* 1/1 oct.
1/3 oct.
»»»»» ref. curve (ISO 717)

InterSign; no insulation =39dB, with insulation =48dB
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125 250 500 1k 2k 4k
frequency Hz
229 23.0 345 429 415 46.2
13 oct. 23.3 26.9 373 443 39.2 47.8dB
214 31.0 403 447 418 471
11 oct. 225 258 36.7 43.9 40.7 47.0dB

conatruction tested: varant G

volume sending rom; 84 m®
volume feceiving room: 111 m*
surface area tesled partition: 12 m*
measured at laboratory conditions
signal; broad-band nolse:
bandwidth: 113 actave

180 717-1:1998
RelCiCu] = 48(-2,-8) dB

* 11 oet.
13 oet.
————— rel. curve: (150 717)

sound reduction index R

20 - —l
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125 250 500 1k 2k 4k
frequancy He
220 40.5 486 517 50.0 4948
13 oct. 208 438 493 51.4 453 54.3d8
T 458 510 523 46.4 581
1 oct 259 427 498 £1.8 468 52.64dB



construction tested: variant 1: Chipboard / 30 mm clamping strips / 50 mm Rockwool

D
}

T A ‘ String;
| -82mm
e -40mm wool

dB
60 -
volume sending room: 94 m® 2X 1 2 y 5' I I I I I
volume receiving room; 111 m* h . b d
surface area tested partition: 12 m’ C I p O a r
measured at: laboratory conditions R _4 1 d B
signal: broad-band noise W
bandwidth: 1/3 octave
©
3
1SO 717-1:1996 34
Ruw(C;Cu) = 41(-3;-9) dB i
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125 250 500 2k 4k
1/3 oct. frequency Hz
* 1/1 oct. 156 286 39.8 49.2 420
13oct. 17.0 31.8 44.6 48.6 45.2 dB
226 36.3 47.4 44.7 487
““““ ref. curve (IS0 717) AlMoct 175 312 428 470 445 dE




volume zendvertrek: 111 m°
volume ontvangvertrek: 94 m®
oppervlakte proefwand: 12 m’
massa proefwand: kglm2
gemeten in: laboratorium
signaal: breedband ruis
bandbreedte: 1/3 octaaf

ISO 717-1:1996
Ru(CiCu) = 48(-2;-7) dB

—— 1/3 oct.
%* 1/1 oct

ref. curve (1ISO 717)

125 250 500 1k 2k 4k
frequentie Hz
247 39.6 46,9 50,4 48,4 497
1fa-oet | 27,8 43,4 48,6 48,7 49,2 50,9 dB
L= 352 44,6 49,9 47,6 48,8 541

11 oct. 27,5 42,0 48,3 48,8 48,8 51,2dB

String 2
-40mm wool

-2x 18mm chipboard
-R,,~45-49dB
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Maars steel door on a research tour!

To find a solution to a project related question Maars has
found ways to rank its 40mm thick Steel door leave to a
Rw=37dB. This included losses through gaps, seals and
joints typical for doors installed in doorframes where the
majority of door manufactures only put their door bodies to a

test.



- Varianta

Alu doortrame, w= B2 mm., fled with Rockwoo!; Variant 1
- PG sealing gashets. Aulomatis daor seal, type Planst FT, and a swell at the botlomside of the daor. - Al gaoetrame. w = B2 mem, filad with Recwesl;
Wlaars steel daor extsting of a MDF frame and & 38 mm thick cardboard core provided ghied 8t 0,8 ren slse| dear facs, Ocar - PG sealing gaskets. Automatic door seal. fyps Planat FT. and 2 swall st the botiomside of the door;
dimansions: 2115 x 680 x 40 mm: Total mass: 38,0 kg (= 20,4 kynr') - Maars stest door 8xistng of & MOF frame at baih sides provided with 8 men thick Ghipboand panels glued al 0,8 mm steel door

face. Cavity filld with 20 mm rockwoal. (oar dimEnsions: 2115 x 926 x 40 mm, Total mass: 62,0 kg (= 31,8 kafm')
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wolume sending room: 54 m® e sending room: 64
¥ i volume sending ros m o
2 d
welume racelving room: 214 r volume receiving room; 214 m’
tested parition: 1 66 m° i -
surtace area tested partition: 1 6 50 | | ! surface area fested parfition: 1.9 m" %

:
mass tested partition: 20,4 kalm mass tested partition: 31,6 kgim®

measured al: laboratory condsiions: measured at: labarstory cenditions

signal: broad-band noise ” 40 signal: broad-band noise
o
bandwidih: 1/3 octave g eandwidih: 1/ ootive %
150 T17-1,1998 : =
4 IS0 717-1/1986 s
RulC:Cy) = 31(0;-2) 0B % Ru{CiCu) = 371-14} dB i
]
NEN 5079:1930 NEN 50791890 =
. T
et = -21 dB- H liuat ® =15 dB. g
2 2
NBN S 01-400:1877 * g I | NBN S 01-4001977 =
catégorie = IVb 7 categorie = Va
NF 531:081 £ NF § 31-051
Recaa = 31 dB(A) . Firone = 36 dB{A)
10 10
o L]
125 250 500 1k 2 4k 125 250 500 1 2k ak
/3 ot frequency Ha — 183on frequency Hz
% tost 236 22 2r8 88 32e 17 *  Med 214 205 357 288 372 420
WBot 258 256 284 303 333 35248 fdoct 205 337 368 354 385 43848
207 282 274 312 334 s 218 348 358 3|7 308 3
----- ref. curve (IS0 717) Mot 243 269 218 300 331 341 dB - oo el cune (ISD T17) 1ot 242 320 3.1 358 383 428 dE

Standard steel Maars door Steel Maars door special core

- Vasiant2 - Variant 3
Al danriram, w= 82 mm., e wih Rockwosl: - Al doartrarme, v = B2 men., Ml with Rsdkwool;
PG saaling paskets. Automatic door seal. type Planet T, and a swell at the bottamaids of the saor, - PUC saaling gaskets, Austorate saor seal, type Pianat FT, and & sl st tha botiomsids of ihe door
- Muars staal door existing of & MDF frama &t beth sides provided with 10 mm thick cardboard panals gluss at 0,8 mm sial = Maars gless doar evisting of 3 siuminium rame =t both sides p mm panes. sions:
door face. Cavity filed with 50 mm rockweal. Door dimensions: 2115 x 026 78 mm, Total mass: 585 kg (= 30.1 kghn) 1165 922 1 78 mm
T O 6 3 3 g | e (]
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22 T
= L - 4 T
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Ty =
wolume sending room: 54 m' voluma sending room: 54
wolume recelving room; 214 m’ wolume receiving room: 214 m*
surface area tested partition: 2.2 m' i surface area lested partition: 2.2 m* £l
mass tested partiian; 30,1 kg/m® measured at: lsboratary condilions.
measured at: Iaboratery conditions signal: braad-band noise
signal: broad-band noise: bandwidth: 173 octave L@
=
bendwidih: 173 octave g 150 717-1:1998 %
£ RulCiCa) = 30(0;:1) d& -
180 717-1:1996 g 5
RulCiCu) = 36(-2;-5) dB T NErlu Eor_a-gaus 3
£ hosas = -22 o g
NEN 5078:1990
s = 7 0B T NEN 5 01-400:1877 ;-]
e H categorie = Vd 3
NEN S 01-400:1877 NF 531051 .
catsgorie = Vb . =
NF § 31051 P’
Riowe = 35 dB{A) -
10 10 L
T 250 500 a
e 125 250 500 1k 2 . i L 2% .
5 frequency ¥
i1 oet,
* 1Mo 178 34 369 454 a2a 408 LI 218 286 272 332 283 361
flaoet 178 368 36.1 M2 355 420 d8 13 oet, §gg %E T :; g ﬁ; gi 2 g;; B
287 60 361 316 31 428 9.6 ¥ . 4
==n= el curve SO 717) Mot 183 351 360 334 348 41898 0000 ———== [ HGRIBOTH) Ulock 243 89 208 303 286 654

Maars XL steel Maars Maars XL glass door
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