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1. Task

The company BASF Personal Care and Nutrition GmbH based in lllertissen manu-
factures products for the production of fire stops and seals.

As a requirement for project-specific applications, these fire stops and seals need
to be acoustically evaluated. The principal provided a test report carried out by the
Finnish testing institute LVI in 1989 as the basis of the evaluation. In this test re-
port a test opening was fitted with six single installation cables as well as a small
bundle consisting of five identical electrical cables. This test opening was closed
with different insulation materials and coatings. The measurements were calcula-
ted in accordance with ISO 140 and the single number ratings of the rated sound
reduction index were calculated in accordance with ISO 717.

Within the scope of an acoustic-related processing, the parameters determined
within the tests carried out in the Finnish institute in Helsinki will be compiled and
applied to the fire stop Mixed Penetration Seal BARRA Flame DMA/DMK in such a
way that the parameters are suitable for future reference. The results are summa-

rized in the report below.

2. Standards

The following standards are the basis of the processing:

- DIN EN ISO 140-3: 2005-03 (withdrawn)
Measurement of sound insulation in buildings and of building elements

- Laboratory measurement of airborne sound insulation of building elements

- DINENISO 717-1: 2006-11
Evaluation of sound insulation in buildings and of building elements

- Airborne sound insulation
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3. Documentation

For the processing, the following documentation was provided by the principal:

- Product documentation for Mixed Penetration Seal BARRA Flame DMA/DMK,
6 pages

- Excerpts from the report, 3 pages:
Klassifizierungsbericht zum Feuerwiderstand nach EN 13501-2 : 2007 + A1 :
2009 of the MPA Braunschweig, Date July 4™ 2016

- Excerpts from the test report, 6 pages:
VALTION TEKNILLINEN TUTKIMUSKESKUS STATENS TEKNISKA
FORSKNINGSCENTRAL, Helsinki
Sound measurement dated November 20"/21%", 1989,
test report dated December 8", 1989

4. Description of the fire stop

According to the documentation provided the BASF Personal Care and Nutrition
GmbH fire stop features two options with the following structure:

BASF Option 1:
> 1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

=2 120 mm  mineral fibre slab (2 x 60 mm),
bulk density p = 150 kg/m®, melting point over 1,000°C

1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

v

BASF Option 2:
> 1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

2 60 mm  mineral fibre slab
bulk density p = 150 kg/m®, melting point over 1,000°C

2 30 mm  air-gap

> 60 mm  mineral fibre slab
bulk density p = 150 kg/m®, melting point over 1,000°C

1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

\%
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5. Results of the laboratory measurements

The provided measurement results from 1989 were prepared in the VTT Technical
Research Centre of Finland. The VTT (Valtion teknillinen tutkimuskeskus) is part of
the Innovation Centre of Finland supervised by the Ministry of Trade and Industry.
The sound measurement was carried out in laboratory rooms. The measurement
and the evaluation of the results were carried out in accordance with the following
standards:

ISO 140-3: 1978
ISO 717-1: 1982.

The evaluated sound reduction index of the wall between the sending room and
receiving room was indicated with a value of Rw = 69 dB.
This corresponds to the sound insulation threshold of the laboratory. The test cer-
tificate is depicted in annexes 1 to 6 in excerpts.

An opening with an area of 36 cm x 36 cm (= 0.13 m?) was incorporated into the
wall. The opening was closed with the following fire stops:

KBS Option 1:
BARRA Flame DMA coating
60 mm  mineral fibre, bulk density 150 kg/m?
BARRA Flame DMA coating

KBS Option 2:
BARRA Flame DMA coating
60 mm  mineral fibre, bulk density 150 kg/m®
BARRA Flame DMA coating
20 mm  mineral fibre (bulk density 290 kg/m?®)

KBS Option 3:
BARRA Flame DMA coating
60 mm  mineral fibre, bulk density 150 kg/m?
20 mm  air space
60 mm mineral fibre, bulk density 150 kg/m?
BARRA Flame DMA coating
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KBS Option 4:
60 mm
20 mm

60 mm

20 mm

BARRA Flame DMA coating

mineral fibre, bulk density 150 kg/m®
air-gap

mineral fibre, bulk density 150 kg/m?®
BARRA Flame DMA coating

mineral fibre (bulk density 290 kg/m®)

6 adjacent cables (MMJ 1.5 S) and five identic cables arranged in a bundle were

integrated into the opening.

The test certificate does not indicate explicitly if the base for the cables (cable

rack) runs through or not. On the basis of the drawings included in the test certifi-

cate it can, however, be expected that only the cables pass through. The test

values are shown in the following chart:

Option test value Ry, in accordance with VTT See enclosed annex
referenced to a test area of 10 m*
1 45 dB A3
2 52 dB A4
3 57 dB A5
4 60 dB A6
Assessment

The BASF Personal Care and Nutrition GmbH fire stop of the type Mixed Penetra-
tion Seal BARRA Flame DMA/DMK is built with the following differences from the

sound measurements carried out in Helsinki in 1989:

- The coating thickness of BARRA Flame DMA of minimum 1.0 mm is thinner

than the tested KBS coating with a thickness of

d = 1.5mm.

- The layer structure with minimum 2 x 60 mm of mineral fibre is thicker than the

tested layer structure of 60 mm mineral fibre in KBS option 1.

- The air-gap of 30 mm (BASF option 2) is thicker than the 20 mm air-gap in the
tested KBS option 3
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The frequency-dependent sound insulations of the fire stops are basically deter-
mined from the area-specific weight of the complete construction and resonant fre-
quency between the coatings. The parameters are contrasted as follows:

Structure area related mass (whole Resonant frequency fo
construction)

in accordance with test certifi- 13 kg/m® approx. 1,200 Hz
cate (KBS option 1)

Mixed Penetration Seal BAR- 21 kg/m2 approx. 900 Hz
RA Flame DMA/DMK

(BASF option 1)

in accordance with test certifi-

2
cate (KBS option 3) 22 kg/m approx. 600 Hz

Mixed Penetration Seal BAR-
RA Flame DMA/DMK 21 kg/m? approx. 600 Hz
(BASF option 2)

This comparison reveals that, in contrast to the tested product (KBS option 1), the
area related mass of the fire stop Mixed Penetration Seal BAR-
RA Flame DMA/DMK (BASF option 1) is higher whereas its resonant frequency is
lower. The area related mass of the coatings is nearly the same. The structure of
the BASF option 2 and the tested KBS option 3 is nearly the same.

This leads to the conclusion that for the following fire stops (BASF option 1 and 2)
at least the same sound reduction index as measured with the KBS option 1 and 3

can be assumed.

BASF Option 1:
min. 1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

min. 120 mm  mineral fibre slab (2 x 60 mm),
bulk density p = 150 kg/m®, melting point over 1,000°C

min. 1.00 mm BARRA Flame DMA, area related mass 1.5 kg/m?

Sound reduction index according to the measurements: Rwp.1om: = 45 dB.
I:{w,P,O,13 m2 = 26 dB.



12129.3 -8- aﬁg

BASF Option 2:
min. 1.00 mm  BARRA Flame DMA, area related mass 1.5 kg/m?

min. 60 mm  mineral fibre slab
bulk density p = 150 kg/m®, melting point over 1,000°C

min. 30 mm  airgap

min. 60 mm  mineral fibre slab
bulk density p = 150 kg/m®, melting point over 1,000°C

min. 1.00 mm  BARRA Flame DMA, area related mass 1.5 kg/m?

57 dB.
38 dB.

Sound reduction index according to the measurements: Rw.p.10 me

RW,P,0,13 m?2

This data represents test values. For the application as calculation values in the
planning in accordance with DIN 4109, an allowance of 2 dB must be
considered: Rwr = Rup-2dB

It should also be noted that the sound reduction index of the fire stop can be signi-
ficantly influenced by the coverage arrangement of the cables and the installed ca-
ble rack. For the described options 3 + 4, it is advisable not to lead more than
one cable bundle through the fire stop if the indicated Ryp values are to be ap-
plied. <<installations may be influenced.>> In the scope of planning, tightness of
the connections must be ensured and possible additional flange transmission
through the installation must be taken into account in particular.

Nuremberg, January 11", 2017

Dipl.-Ing. (FH) Wolf Flle Georg Hilmer, M.Sc.

This document was transmitted by e-Mail and is valid without signature.
The document must not copied or forwarded without permission
of the Wolfgang Sorge Ingenieurbuero fuer Bauphysik GmbH & Co. KG

Appendixes
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VALTION TEKNILLINEN TUTKIMUSKESKUS  TUTKIMUSSELOSTUS N:o LVIS98Y
STATENS TEKNISKA FORSKNINGSCENTRAL FONSKNINGSRAPPORT N

LVI-tekniikan laboratorio Liite 1

Ki3s-Palokatko, &inenexistdvyysmittaus 21.11.1989
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-
VALTION TEKNIL | INFAI TUTKIMUEKCOKUS TUI KIMUSSELOSTUS N:io
STATENS TEKNISKA FORSKNINGSCENTIIAL FONSKNINGSRAPPONT e LVI9989

LVI-tekniikan laboratorio 2

Tilaaja: Oy Partek Ab, Palotekninen osasto
PL 61, 00501 Helsinki

Tilaus: Jorma Raaska
Tehtdva: IlmadEneneristivyyden miirittiminen
Menetelmit: IS0 140/3-1978 (R) & ISO 717/1-1982 (ilmafEneneristysluku Ry,)

Kohde : Palokatkomittaukset - kosseind (4:..;&#5 u-m“)

S IO ( Can v, Lrw\\\b-‘.

—

Mitt.pvm.: 20.11,1989
Paikka: LVI-tekniikan laboratoric - Otaniemi

Tulokset: dB Lahetyshuoneen tilavuus V1 = 90413
R, 69 Vastaanottoh. tilavuus V2 = 100?
Makaimip. 8.5 (100Hz) Erottavan rakenteen ala S = 10m
22‘24. or. :2-éC5IBS = lisdchto) dRa_ Imnunirlctuvyya (:’mﬂ'h\-qukhﬂ)
Tarssi R=~ Vert-- - 1 1
100 41.5 50 |
125 48.0 53 ==
160 50.1 56 70 —
200 56.8 59 I g
250 60.2 62 60 = 3
315 64.5 65 ! J .~
400 67.3 68 $0
500 68.6 69 il
630 71.5 70 / y
800 69.0 71 40
1000 7%.3 72 5 1
1250 75.7 713 30
1600 73.0 73 .
2000 T3:7 713 20
2500 72.1 71
3150 70.2 73 i |
10
Espoo, 8.12.1989 D - N _—
125 250 Son ik 2k Mz
VALTION TEKNILLINEN TUTKIMUSKESKUS __Toajuus
LVI-tekniikan laboratorio Hrelcvenz
Erikoistutkija Juhani Parmanen 'rul:kims;nsinﬁari Reijo Heinonen
Valtion teknilisen wtkimusieskuksen (VTT) nlmu kiyttamines Aawvian ov Seotena nunu !oukumulh (VTTI namn
nginonadma 18l Lhmin s 1 o i relampylie eller doivin putilicwing gv deana rappen tilldies
Mt i Valiien telonillisestd futkimuskeskub tnvan med sirilthign Lugivende trin Stetes wknitia 1onkning;-
Lirjellisen luvan perusicelia, ctsral,

TN 3001, 18R O0
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VALTION TEKNILLINEN TUTKIMUSKESKUS TUTKIMUSSELOSTUS N
STATCNS TEKNISKA FONSKNINGSCENTRAL IORSKNINGSIAVPORT 1 LVI9389

LVI-tekniikan laboratorio 3

Tilaaja: 03 Partek Ab, Palotekninen osasto
PL 61, 00501 Helsinki,

Tilaus: Jorma Raaska
Tehtdva: Ilmadlineneristdvyyden miiricedminen
Menetelmiit: 1SO 140/3-1578 (R) & ISO 717/1-1982 (ilmafifineneristysluku Ry,)

Kohde: KBS-palokatko 1 (liite 1). Mho ). wme |
-~ KBS-levy 60 mm (PV-PAL-palosucjalevy 150 kg/m3) ' -{\’..‘.'l-‘l!“‘m
= KBS=-marsu mol. pinnoissa ja kgt‘piginn (645 kpl) ). .2t Lonw wee
Tilaaja asonsi palokatkon kaiuntahuoneiden viliseen 36 cm *
36 cm aukkoon kdyttden tiivistykseen puulistoja ja elastista
kittili (liite 2).

Mitt.pvm.: 21.11.1989

_ Paikka: LVI-tekniikan laboratorio - Otaniemi
Tulckset: dB Lihetyshuoneen tilavuus V1 = 90md
R, 45 Vastaanottoh. tilavuus V2 = 10
R12/24 43 (C5/85 ~ lisdehto) - Joumelndu fe A
G, . 1.6 3 = Worrivvtgyn (esbiaiiy)
Terssi R— Vert-- Rees - 3
100 39.9 26 41.5
125 48.4 29 48.0 70 . _ilies
160 $0.2 32 50.1 o
200 49.0 35 56.8 I o P
250 43.9 38 60.2 &0 o :
315 32.6 41 64.5 / ‘
400 36.8 44 67.3 50 4 "
- 500 35.7 45 6B.6 J— -
630 43.5 46 71.5 ' \\f/-“f
800 46.6 47  69.0 40 . 7
1000 45.5 48 71,3 i " \/‘
1250 49.9 49 75.7 30 f—<=
1600 54.4 49  73.8 o
2000 5¢.3 49 73.7 20
2500 bi.¥8 49 72.1
3150 65.7 49 70,2
10
l/‘ 2
Espoo, 8.12.]989 0o .
125 250 500 1k 2k Mz
VALTION TEKNILLINEN TUTKIMUSKESKUS _Joa juus
LVI-tekniikan laboratorio Frelveaz
Erikoistutkija Juhani Paximanen Tutkimusinsindtri Reijo Heinonen
S (VTT) rilmen kSyitd Anvindaing av Siatens 1ekniska fardkning s (VTT] nanin
D53 I lae it Lok ikaisemingn on i 1 [
mr“ r:m\h;:::: I.‘ﬂ‘ﬂhll kb bk » T ;thﬁuf bm‘n‘:;“:r‘;:g:e: :‘m.m

e 31.01. V909-01
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PL 61, 00501 Helsinki N
Tilaus: Jorma Raaska
TEhtEvE:_ Ilmaddineneristivyyden miirittiminen
Menetelmit: ISO 140/3-1978 (R) & ISO 717/1-1982 (ilmagd&neneristysluku R,)
Kohde: EBS-palokatko 2 (liite 1). . .ol
= KBS-lavy GO0 mum (PV-PAL-palosuojalevy 150 kg/m3)
- lbS-masse molemmissa pinnoissa g;ekaapoleissa (645 kpl) -~=ley
= 20 men lisdlovy (n. 290 kg/m3) 1& Ltysh. puolella cwim worlhwarof
Tilaaja asensi palokatkon kaiuntahuoneiden viiliseen 36 cm *
36 cm aukkoon kdyttden tiivistykseen puulistoja ja elastista
kittid (liite 2).
Mitt.pvm,: 21.11,1989
Paikka: LVI-tekniikan laboratorio - Otaniemi

Tulokset: @B

Ry 52
Maksimip. 10.7 (315Hz)
Ryo/24 50 (C5/85 - lisdehto)
.| FKeskim. er. 53.3
Terssi Re— Vert—— R+--
100 10,1 33 41.5
125 48.8 36 48.0
160 49.8 39 50.1
200 43.3 42 56.8
250 14.9 45 60,2
315 37.3 48 G4.5
400 43.9 51 67.3
500 43.1 52 68.6
630 49.8 53 71.5
800 55.6 54 69.0
lo00 57.2 - 1. 71.3
1250 61.8 56 y
1600 67.6 S6 73.8
2000 70.3 506 737
2500 69.2 56 72.1
3150 67.8 56 70,2

Espco, 8.12.1989

VALTION TEKNILLINEN TUTKIMUSKESKUS
LVI-tekniikan laboratorie

Erikoistutkija Juhani Parmancn

Lihetyshuoneen tilavuus V1 = 90m3
Vastaanottoh. tilavuus V2 = 100
Erottavan rakentcen ala £ = l0m

R = 8inaneristlvyys
dB . v . v L2

il ™
eam
o .

70 =t / —t
80 -

e —— s s .

S0

40

30

20

10

250 S00 1k 2% Hz
Too Juus

0
125

Tutkimusinsinddri Reijo Heinonen

Veltion 1evniliiign mlklmnugﬂm _EW -11 nimen Kiyiia

MEENOANEIA 18T LSmpn seb Julkaiseminnen an
sallitty vain Valpos sehnitihests wikimyskeckuhwses sodun
kirjaltise o luvan pe lia,

Anvindeing av Blstome teknisha feraksingscomrat (VTTI nemn
I sekmaylite eibee dolvls pebslicsring av dewsa rappon tiltdies
encas med skriftline bunivands feln Simens selniica foeghnisgs-
cermepl,

N 11.01. 19R3=01
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Kohde: KpS-palokatko 3 (liite 1).-te/&hemun 20 .
- KBS-levy 60 mm / ilmavdli 20 mm / KBS-levy 60 mm KES-wwol o= |
- KBS-massa ulkopinnoissa ja kaapeleissa (645 kpl)h@5-ceahicy ‘n whi
Sy Gart vables
Tilaaja asensi palokatkon kaiuntahuoneiden vilissen 36 cm *
36 cm aukkoon kdyttden tiivistykseen puulistoja ja elastista
kittid (liite 2).
Mitt.pvm.: 21.)1.1989
Paikka: LVI-tekniikan laboratorio - Otaniemi
Tulokset: dB Lihetyshuoneen tilavuus V1 = 90m>
R, 57 Vastaanottoh. tilavuus V2 = 10
Maksimip. 11.0 {isoﬂz, Erottavan rakenteen ala S = l0m
R 55 (C5/85 - lisdehto) - 1
Keakin. er. 56.8 o Bt
Terssi Rem VOrte= Rees - )
100 41.8 aa 41.5 |
125 46.8 41 48,0 70 P il ™
160 50.6 44 50.1 o —
200 46.3 47 56.8
250 39,0 S0 60.2 60 - Tfy R
315 47.2 53 64.5 j
400 55.9 56 67.3 50 r. /7\,
500 48.9 57 68.6 /;” |
630 52.4 58 71.5 il
800 65.9 59 9.0 0p
1000 68.9 60 71.3 ;
1250 69.2 61 75.7 30
1600 69.5 61 73.8
2000 69.6 61 73.7 20
2500 68.9 61 72.1
3150 67.9 6L 70.2 1
10 -
Es 8,12,1989 0 . :
PoRe 126 250 SOD Ik 2k Hz
VALTION TEKNILLINEN TUTKIMUSKESKUS Toa juve
T LVI-tekniikan laboratorio
Erikoistutkija Juhani Parmanen mtkimainsinﬁﬁri Reijo Heinonen
wknlllisen Trvmurs i b logmn (VYT | sdonign k3 S Anviinining av S krigha farcknl IVTTI mamin
mainoanass (Al 1imia dttalnom jy non i reldamaylie efier deivis pusilicering av donln rapean tilldies
wallins -:‘:ﬂbn m-alimu E vl m med skeitiligs besivande frin gl

Mo 3101, 1983- 00
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VALTION TEKNILLINEN TUTKIMUSKESKUS TUTKIMUSSELOSTUS Nxo
STATENS TEKNISKA FORSKNINGSCENTTIAL FTURSKNINGSRAPONT N LVI9989
LVI-tekniikan laboratorio 6
Tilaajas Oy Partek Ab, Palotekninen osasto
PL 61, 00501 Helsinki
Tilaus: Jormu Raaska
Tehtiivii: Ilmalineneristivyyden mAirittiminen
Menetelmt: ISO 140/3-1978 (R) & ISO 717/1-1982 (ilmadiEincneristysluku Ryy)
Kohde: KBS-palokatko 4 (liite 1).-vuischeamman, £05en
= iBS-laevy 60 mm / ilmavili 20 mm / KBS-levy 60 mm
= lDS-massa ulkopinnoissa ja kaapeleissa (645 kpl) =
~ lislilevy 20 ma (n. 290 kg/m3) vastaanottoh. puolella Tw= """“‘Lﬂ
Tilaaja asensi palokatkon kaiuntahuoneiden viliseen 36 cm *
36 cm aukkoon kEyttien tiivistykseen puulistoja ja elastista
kittid (liite 2).
Mitt.pvm.: 21.11,198%
Paikka: LVI-tekniikan laboratorio - Otaniemi
Tulokset: dB Léhetyshuoneen tilavuus V1 = 90m3
60 Vastaanottoh. tilavuus v2 = 10
Maksimip. 13.7 (250Hz) Erottavan rakenteen ala 5 = 10m
R 58 (C5/85 - ligHchto) -
Kaakim. or. 58.9 Sl i/ ol
Terssi R— Vert-— Ress an [
100 42.1 41 41.5 I
125 47.0 44 48,0 70 P o
160 49.2 47 50.1
200 45.1 50 56.8 - -
250 39.3 53 60.2 60 ———=
315 49.6 56 64.» s ,T
400 57.0 59 67.3 50 .,
500 56.3 60 68.6 | A
630 60.5 Gl 71.5 %
800 68.3 62 69.0 401
1000 71,7 63 7.3
1250 72.7 64 7151 30
1600 73.0 64 73.8 !
2000 72.5 64 73.7 20
2500 70.5 64 Td=l I
3150 68.3 64 70.2
n
, 8.12.1585 - . .
Espoo O s s ik B e
VAUTION ‘TEKNILLINEN TUTKYMUSKESKUS Tea juus
LVI-tekniikan laboratorio
Erikoistutkija Juhani Parmanen Tutkimusinsinddri Reijo Heinonen
) Valtion tekniibisen tut kimatkes kukien (VTT) nirsee kiyisdnmesen _Am.inu.nh? ov Siaeens wkeitky forskningscenrats (VT T nsen
Maingnnasia 187 Limdn sedosul J H iren an i feklamaylee efer diivls publicering av cemmo rapport tilldios
T WRin Valion seknitlipesd tuskisnuskeskukyesia saadun enose mad skeifilign bagivande fdn Stecens teknisks forknings:
kirjsllisen luvaa porusieeila. cential




