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1. General

BestlLevel Oy requested that we perform an inhouse-fire-test in order to ascertain that wall/floor
penetrations of sound-insulated pipework from Rehau can be effectively protected against fire
propagation from one fire compartment to another. The fire retention time to be achieved was
at least 120 minutes.

With this present fire test carried out in our standard small scale fire testing furnace we wanted
to prove the fitness for use of our fire protective pipe collar KBS® Pipe Seal SN in connection
with Rehau Raupiano Plus pipework and our mixed penetration seal ,Kombischott
BARRA®Flame 90/120¢.

Previously, KBS® Pipe Seal SN had already been tested in ,Kombischott BarraFlame 90/120¢
at various fire testing laboratories for the fire stopping of different plastic pipes. The applied
testing standard was EN 1366-3.

2. Test Configuration

See enclosures:
Test Protocol, temperature monitoring and drawing of small scale fire test ,KBV 2161“

A 40 x 30 cm penetration seal ,BARRA®Flame Kombischott consisting of 2 x 60 mm mineral
fiber boards was installed symetrically in a 100 mm frame of aerated concrete without airgap
between the panels.

The visible faces of the mineral fiber boards were painted with 1.0 mm dry film thickness (DFT)
of BARRA®Flame DMA. For sound decoupling we insulated the Rehau Plus pipe DN 100 with
a 5 mm thick PE-foam and guided it through the panel seal of 120 mm thickness.

We fixed the KBS® Pipe Seal SN collar around the DN 100 Rehau Plus pipe on the fire side of
the penetration seal (see drawing of KBV 2161). Thereafter we sealed the remaining annulus
with BARRA®Flame DMK.

The pipe ends remained uncapped. In accordance with the requirements of the testing
standard several thermocouples were fixed on the non-fire side. (Placement of thermocouples
see drawing of KBV 2161)
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3. Performance of Test

The fire test was carried out on 17t May 2017.

Furnace temperature (standard fire curve acc. to DIN EN 1363-1 ) as well as furnace pressure
(20 Pa) during the fire test were in conformity with the testing conditions specified in DIN EN
1366-3.

In accordance with DIN EN 1363-1 temperature rise was monitored by means of NiCr/Ni
thermo-couples fixed on the surface of the test specimen on the non-fire side.

Placement of the thermo-coulples see drawing of KBV 2161.

For more information regarding the execution of the fire test and for further details please refer
to the protocol of KBV 2161.

4. Result of Fire Test

The requested fire retention time of 120 minutes has been achieved.
The maximum admissible temperature increase of 180 K, according to DIN EN 1366-3 has
easily been undercut at each of the control points.
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Small scale fire test - KBV 2161
Test Protocol

|Date: 17.05.2017 Signature Anderl BASF
|Small Scale Fire Test No. 2161 Project No.  [5589-17 We create chemistry
Fire stopping of a Raupiano Plus Pipe with KBS Pipe Seal SN Fire Test according to EN 1366-3
Wall: Rockwool Hardrock 040 MFP (2x60mm), coated with BARRA Flame DMA
1kg/m?, annulus sealed with approx. 1 cm BARRA Flame DMK Pressure after 8min. +20Pa
Fire Sealing with KBS Pipe Seal SN 110
I Pressure after 5 min.| +5Pa__| Ambient temperature:[19°C
Time [min]| ETK [°C] FS KS Observations
0 0
1 329 X deformation of pipe, BARRA Flame DMA intumesces
2 425 X KBS Pipe Seal SN starts foaming at front face
25 456 X Pipe hanging rag-like
3 482 X Pipe burnt away down to collar, pipe cross section 100% open
4 524 X pipe cross section 90% open
5 556 X pipe cross section 40% open
6 583 X pipe cross section 20% open
7 606 X visual appearance of pipe cross section: fully closed from foam
9 643
10 658
12 685
14 708
16 728
18 746
20 761 X X untampered
22 776
24 789
26 800
28 812
30 822 X foam head bent approx. 5 cm towards furnace chamber
32 831
34 840
36 849
38 857
40 865
42 872
44 879
46 886
48 892
50 898
52 904
54 910
56 915
58 920
60 925
65 937
70 948
75 959
80 968
85 977
90 986 X X untampered
95 994
100 1002
105 1009
110 1016
115 1023
120 1029 X X end of test
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Small scale fire test - KBV 2161
Temperature monitoring

Time MO0 MVA TAR 01] MVA TAR 02] MVA TAR 03
0 19,1 0.0 0,0 0,0]
2 520,2 0,3 0,7 0,6
4 4349 5,0 11,0 27.,0]
6 600,9 1,2 15,9 12,71
8 609,8 18,3 21,8 17,3)
10 658,4 472 27.8 22|
12 686,2 5.7 33,2 26,8]
14 710,56 7.5 37.8 31,7
16 720,5 9,2 437 36,2
18 7515 11,1 47.7 40.7]
20 750,7 13,0 496 42 4
22 779,8 14,8 52,1 435
24 7917 16,3 51,8 433
26 795.8 17.6 51,2 42,5
28 816,6 19,1 50,9 42 4
30 8217 20,4 50,9 41,6
32 828,3 21,8 51,6 40,9
34 839,5 23,2 51,4 41,0}
36 8473 243 51,1 41,4
38 856,3 255 50,1 40,8
40 8644 26,8 497 40,6
42 872,9 28,4 49,3 39,9]
44 875,0 30,1 497 40,0}
46 881,6 32,1 50,3 39,9
48 895,8 34,1 51,4 40,1
50 8945 35,9 51,2 39,5
52 903,9 37,9 51,8 39,5
54 911,2 40,2 522 39,3
56 9123 423 52,1 39,6
58 917.7 44.8 51,5 39 5|
60 927.5 46,8 51,6 39,6]
62 930,8 48,0 52,0 39,3|
64 931,7 48,8 53,0 39,8
66 9429 50,0 53,3 39,5
68 938,3 50,6 53,8 39,7
70 948,3 52,3 54,5 39,8
72 953,5 52,6 55,6 40,5
74 954.9 53,0 56,9 41,0
76 961,7 53,4 58,2 41 6]
78 961,2 53,8 59,3 42,3|
80 966,7 54,4 60,6 426
82 976.,0 55,0 62,5 42 9|
84 973,4 55,6 64,7 435
86 978,2 55,9 67,2 44 3
88 982,6 56,2 69,1 44.7
90 988,3 56,0 70,6 45 4
92 990,0 56,4 71,7 45 9]
94 088,8 57.3 72,8 46,3]
96 996,0 57,9 74,0 46,6|
98 998,8 58,2 75,5 47 5]
100 998,4 58,5 76,8 48,0]
102 1003,9 59,6 78,6 48,8
104 1011,6 63,9 80,2 49 6
106 1008,2 64,3 82,5 50,8]
108 1013,1 66,4 84,6 52,4
110 1015,2 67.1 86,9 55,4
112 1018,5 67,6 88,5 60,4
114 1023,5 66,4 89,5 66,0 )
- - . - BASF - We create chemist
116 10251 654 90,2 71.6] BASF Personal Care and Nutritlr?nrgmbH
118 1024,6 65,4 91,2 76,1} Robert-Hansen-Strafe 1
120 1024,9 65,7 93,3 82,3 D-89257 lllertissen
122 1034,3 65,7 94.8 87.7
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Small scale fire test - KBV 2161
Drawings
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Small Scale Fire Test No. 2161 FS 5589-17

Fire stopping of a Rehau Plus Pipe with KBS® Pipe Seal SN
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