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Institut fur Brandschutztechnik
und Sicherheitsforschung

1. Introduction

This Classification Report defines the fire resistance class assigned to the installation
situations of “Hilti CFS-F FX in timber building components in compliance with the
procedures given in EN 13501-2:2016.

2. Details of classified building components and products

2.1. Function type

The function of the Hilti construction products listed in this Classification Report is to resist
fire in horizontal and vertical orientations in solid timber constructions in accordance with

the characteristic product behaviour defined in section 5 of EN 13502-2:2016.

2.1.1. Hilti CFS-F EX

The firestop foam Hilti CFS-F FX is defined as a mixed penetration seal. Hilti CFS-F FX
firestop foam is also used in conjunction with electric cables, cable bundles, cable trays
and cable ladders, as well as with plastic and metal pipes with or without combustible or
non-combustible insulation.

2.2. Descriptions

The installation situations of ““Hilti CFS-F FX in timber building components” are fully
described in the test reports referred to in section 3 of this Classification Report.

2.2.1. Products
2.2.1.1. Hilti CFS-F FX
The building product Hilti CFS-F FX is a 2K intumescent foam.

Hilti CFS-F FX is assigned the following classification with regard to its reaction to fire in
accordance with EN 13501-1:

Reaction to fire performance class E

(ETA-10/0109 of 17.04.2015, Sintef)
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und Sicherheitsforschung

2.2.2. Pipes
2.2.2.1. Metal pipes (hmp):
| Copper | Heat conductivity A ~ 380 W/(m*K)
2.2.2.2. Coated metal pipes (Imp):
. Application: Potable water, heating
Geberit Mepla Material: PE-RT/aluminium/PE-RT
2.2.2.3. Single-layer plastic pipes:
Application: Sewage pipe or pressure pipe
PE Material: PE-HD
Product standard: | DIN EN 1519-1
Application: Sewage pipe or pressure pipe
PP-H Material: PP-H
Product standard: | DIN EN 1451-1
Application: Sewage pipe or pressure pipe
PVC-U Material: PVC-U
Product standard: | DIN EN 1452-2
Application: Condensate drainage
BEHKALIT PVC-U Material: PVC-U
Product standard: | DIN EN 1452-2
2.2.2.4. Electrical installation pipes:
applcaton. ] Cabe rtecion s
FPKuU-EM-F-HO : ypropy

Product standard:

DIN EN 61386-21

Frankische
FFKu-EL-F-LSOH

Application:

Cable protection pipe

Material:

Polyolefin mod.

Product standard:

DIN EN 61386-22

2.2.3. Insulations

Armacell . )
Elastomeric insulation, Euroclass B/BL-s3, dO
AF/Armaflex®
Armacell . )
) PE insulation, Euroclass C.-s1, dO

Tubolit®
Frigotec . )

Igot PE insulation, Euroclass BL-s1, dO
Frigoline
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2.2.4. Test specimen description

Key

2.24.1.

Pipe sealing system, as per EN1366-3 3.12
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2.2.4.2. Test Report No. 318092507-1,Rev2

Institut fliir Brandschutztechnik
und Sicherheitsforschung

Lamella thickness per layer 20 / 40 / 20 mm

Tested in: | 80 mm thick cross laminated timber ceiling (Binderholz BBS XL) with 3-layered structure

TR 318092507-1,Rev2

Insulation ) )
Acc. to EN 1366-3:2009; — Pipe sealing system, as per EN1366-3 3.12
g Table 1 = .
2 " 0 Active
© 7] —
z - = 3 S components S
o (@) = —
E T | E | % o S _ %
@ = 8 o| E = [l c —
_ 5% 2| 3 I E| s |gss 5 2 | £E8|=2 E o2
8 2= © o) Q| < = il e © n 2 < BS| 8§ = ¢
= S o | 4|2 B 8= 362 o |8=| § | &= B |5|S =| &
S % £35S 2| 8)<c|g| €| BE |23 2 |BE| & |CE| £ | 3| Es8 @
b = ao oOla || rP| 3| EE |SB8X | =sE| 8 |FEl §|=2|8e8 £
Al 3
o
A2 3 ©
P42.1-4 Cable group 1t 90° - - - - < - - - - - - - R
group A3 3 S
B 1 ]
Ci 1 ;
P42.5-8 | Cable group 2 gg 1 90° | - | - | - | - g - - ; ] . ) ;
E 1 E
Bundle Lx016 a
Pa29 | Frankische | 3 g;g unloaded | 90° | UIC | - | - | - o I e I I -
FPKuU-EM-F-HO
Total @100
1x 16 Empty
Bundle 3 x @25 Al-3 9o° |uic| - | - | - - - - - - - -
P42.10 FPFKrénEklijcﬁ?_'O 4 X &332 Al-3+B
u_ -
Total @100

1In non-perforated cable tray made of steel 200 x 60 mm; 1.5 mm wall thickness
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

TR 318092507-1,Rev2

Insulation _ _
Acc. to EN 1366-3:2009; Pipe sealing system, as per EN 1366-3 3.12
Table 1
- Active
s S . |_components -
g g | & £ £
E 5|3 2 |s - = g
E © € s o 5 % g o
c o | £ ) s e o
£ 3 g |20 | ElT | EEE g 2l Els| °F | o
= % 9 5 | B z | =8 | 83< 5 el =|=| 2E <
= c o o o w | S| & - £ X ) 2l S| g2 S 3
S © E ] ] | 2 S 2| S| 2El =E 2| % | z|2| 5|8 §5F| 2
p = 8o O | & s -~ | S3lcE sSax| 2| | S| 8| 83 L
1x 16
Bundle
P43.1 Frankische o ggg unloaded | gpo | o | - A A i
FFKu-EL-F-LSOH X
Total @100
1 16 o
Bundle 3 i gzs Eﬁ?;y =
P43.2 Frankische 4x 32 | Al3+B 90° | U/IC - - - - o - - - - - - -
FFKu-EL-F-LSOH X =
Total £100 =
o
= Copper 2x218/1 C/U | Tubolit | CS | « 9 =
o ~
a .
P4337 | g | Behkall 1X@25/4.3 90° U | - A I x e e e i i
O | cable 2 x Al - - - - - &
o Frigo- o
= Copper 2x181/1 C/U i CS | = 9
S ine
7]
P43.8-12 © Behkalit 90° - - - - - - - -
g PVC 1x@25/4.3 u/u - - - -
©  [Cable 2x Al - - N .

1 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a section of 250 mm (LI)
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

2.2.4.3. Test Report No. 318092507-2,Rev2
Tested in: | 140 mm thick cross laminated timber ceiling (Binderholz BBS XL) with 5-layered structure
Lamella thickness per layer 40/20/20/20 /40 mm
TR 318092507-2,Rev2
Insulation ) )
Acc. to EN 1366-3:2009; — Pipe sealing system, as per EN 1366-3 3.12
c Table 1 =
-% ” 0 Active .
S m <
= s 3 Q 5 _ components 8
E 2| £ S 8 = I3 2
@ *E S al < T ot g = g
_ 5% 2| 3 S| E| 5 |g6= s 2 |E|8|e E 2
o] n =2 o c k) 2 Q'n < k=] [} = c =5 =
= o ) ) (] n 5 © - & X ) 2 c -o'c-r = @© - <
o) Q= = S O | = <) ST 223z 9 S E ) S Tl 28| g .5 )
S T E ] S| 2| S| 8| 5| B ZEZ S |2 T | E & 2| 598 &
b = 8o O|la |Flr| 3| c& |82 |cE| 3 |FE|S| |83 L
Al 3
Cable A2 3 o
P44. 1_4 group 11 A3 3 90 - - - - - - - - - - - -
B 1 S
C1 1 Y
Cable Cc2 1 o o
P44.5-8 group 24 o3 1 90 - -] -] - - % - - - - -] - - -
TR g
1x 21 2
Bundle -
Pasg | Frankische | X225 | umoaded fgge [y < - -] :
FPKu-EM-F-HO X n
Total @100 &
1x 16 L
Bundle 3x 325 i ©
P44.10 Frankische 4x232 | AL3+B 90° |U/IC | - | - - - - - - - - - - -
FPKu-EM-F-HO X
Total 100

1In non-perforated cable tray made of steel 200 x 60 mm; 1.5 mm wall thickness
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

TR 318092507-2,Rev2

Insulation : .
=~ Pipe sealing system, EN1366-3 3.12
Acc. to EN 1366-3:2009; Table 1 | —= P gsy as per
c o) .
9 @ ) Active .
= IS ] c components Es
E S| 3 g |2 5 o
— © 2 2 g = < Q
2 £ | g o | E|E |BeE g B gE
58 2| 8 5| E| < S 6= 3 2 |E| 8| vs | @
< ‘n 2 o ° o = | 2 Q'p £ S 0} = 5 c a g
3 52 216 o |Z2|B|8=|88% ¢ |L=|C|E=B| S| 5|8
S g E 3 S| a| & | §|5|B3E|2Z2| 2 |BE| 2 |2E|5| 3| 55|38
p = 8o O | & = -~ | 3 EE|S8X & |2E| S FE Y| 2| 8¢ |
1x 16 S
Bundle 3x @25 | unloaded <
P45.1 Frankische 4 X @32 90° | U/IC - - - - =] - - - - - -
FFKu-EL-F-LSOH <
Total @100 o
o
<t
1x 16 Empty >
X
Bundle 3x@25 | Al-3 . n
P45.2 Fréankische Ax @32 | A1-3+B | 90° | UIC - - - - s - - - - - - -
FFKu-EL-F-LSOH 0
Total @100 ©
= Copper 2x@218/1 C/U | Tubolit | CS ) 9
o
(2] . °
PaS3-7 | g | Beniall 1x225/4.3 0% fynu | - - |- - - - - -
© [ cable 2x Al - - - - -
= Copper 2x@18/1 C/U | Frigoline | CS | 9
o
n I o
P45.8-12 o g\e/hcka"t 1x @25/ 4.3 90% |y - - ; - - - - - -
©  [cable 2xAl - - - - -

1 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a section of 250 mm (L)
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

2244, Test Report No. 318092507-3,Rev2

Tested in: | 100 mm thick cross laminated timber ceiling (Binderholz BBS XL) with five-layered structure
Lamella thickness per layer 20/20/20/20 /20 mm

TR 318092507-3,Rev2

Insulation ) )
Acc. to EN 1366-3:2009; — Pipe sealing system, as per EN1366-3 3.12
c Table 1 o
-% ” o Active .
= c 5 g 5 components S
= g | € |2 | £,FE 15 z S
2] c < [SRR%) —
£ 3 g | S S|E|s | 555 |s& 2 | E| &5 |2 E @
T 0 2 ) c ° = 2 o'n < ° ol @ = = = £ =
5 gL 2 o o | 2B 8=|86% 0|52 5| T | = £ o
S = €S kS 2 | 2| B |c|3E |23 2|3E 2| 2§ ¢ 7 | Eg2 2
b = 8o O o SR |8 8| S8x 2| cf S| <f 38 c |83 L
Bundle 1x Q16
Frankische 3 x 325 unloaded R
P34.1 FPKU-EM-F- | 4x @32 907 | v - T i I i i i i
HO Total ©100
Bundle 1x 16 Empty o
Frankische 3 x 25 Al-3 o )
P34.2 | FpKku-EM-F- | axgs2 | AL+ 907 VC -l s e - -
HO Total @100 ws
A <
Cabl a2 3 i
able o i i i i i Oo i i i i ) ) ) )
P34.3-6 group 1 A3 3 %0 g
B 1
C1 1
Cable Cc2 1 o
P34.7-10 group 21 Ca 1 90 - - - |- - - -] - - - - -
E 1

1In non-perforated cable tray made of steel 200 x 60 mm; 1.5 mm wall thickness
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

TR 318092507-3,Rev2

Acc. to ENIT?S,EL;‘;%,'SO%Q, Table1l | — Pipe sealing system, as per EN1366-3 3.12
.5 § T Active
© A @ £ components -
g < 5 [} g k=5 8
8 2 § = = 'g 0
E Z | € s | E % 5 £ &
= o | £ © =N = © —_
23 g8 S| E| % 2EE & 2 | E § | o E|l o
T % 9 5 | B 2 | =] 8 83 < 5 | = = |28 E| £
= S o | @ n | S| 3 - 5 X% o | 2] £ | S S © |5
_ 9 Q3 5 @ 2 7 | 23| 8=z 8| = o 3} 2 o € 8| 5
) 5] Eq ] 2 S 3| G| @ X E £ @ & | £ S 7] Sso3 &
Z > 80 O | & = F | S eE|SaxFl | S| F | S £ | 8cE5| o
Bundle 1x <16 3
Frankische 3 x 25 5T o ) i o i i ) ) ] ] ] )
P35.1 FFKu-EL-F- | 4x @32 s | %07 U =
LSOH o=
Total @100 n §
n
Bundle 1x 16 Empty tL) ;
Fréankische 3 x 325 Al-3 R S
P35.2 FFKU-EL-F- | 4x@32 | AL-3+B | 90 |UC | - T N R N I I A - -
LSOH Total 2100
Copper 2x@18/1 C/U | Tubolit | CS | = 9
£ L | Behkalit
P35.37 | ES 1% 225/ 4.3 90° | UIU - - - o ; - ;
O @ | PVC
Cable 2x Al - - - -
= Copper 2x@18/1 C/U | Frigoline | CS | = 9
Q.
2] .
P35.8-12 © Behkalit 90° ) i i - - - - - - - -
g PVC 1x@25/4.3 u/u
O Cable 2 XAl - - - -

1 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a section of 250 mm (LI)
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2.2.4.5.

Test Report No. 318092507-4

Institut fliir Brandschutztechnik
und Sicherheitsforschung

Tested in:

80 mm thick cross laminated timber ceiling (Binderholz BBS XL) with three-layered structure
Lamella thickness per layer 20 /40 /20 mm

TR 318092507-4

Dimensions
No. Type I xwxh Installa- Remarks
[mm x mm x tion
mm]
P13 Penetration CFS-F FX 400 x 400 x 80 BS-I -
2.2.4.6. Test Report No. 318092507-5
Tested in: | 100 mm thick cross laminated timber ceiling (Binderholz BBS XL) with 5-ply structure

Lamella thickness per layer 20/20/20/20 /20 mm

TR 318092507-5

Dimensions
No. Type [xwxh Ins_talla- Remarks

[mm x mm x tion

mm]
P25 Penetration CES-F EX 400 x 400 x 150 HS-| Additional framing around the opening on both sides of the wall, using wooden sticks
dimension 50 x 40 mm
P26 Penetration CES-F EX 400 x 400 x 200 HS-| Additional framing around the opening on both sides of the wall, using wooden sticks
dimension 100 x 120 mm

Page 12 of 49

Customer: Hilti / Report No.: 319091602-F / FX-en / Report date: 13.10.2020



2.24.7.

Test Report No. 319091602-1,Rev1

Institut fliir Brandschutztechnik
und Sicherheitsforschung

Tested in:

100 mm thick cross laminated timber wall (Binderholz BBS XL) with five-layered structure
Lamella thickness per layer 20/20/20/20 /20 mm

TR 319091602-1,Rev1l

Insulation

c Acc. to EN 1366-3:2009; % Pipe sealing system, as per EN1366-3 3.12
o Table 1 O
T @ Active
€ 5 = . S components
E S "g é § = % o=
2 = 3 o €| S o € S
5% 2| 3 | E|sT| 855| | & 2 | E| 5|28 |2
c n =2 o c @ = E [T © 40} = € 5 =
5 S o 2| P el 5|8y | 882 || 88|82 B |5 |2E= &
s 2 E] 8 | & |28 5 |28|2EZ|2|2E|& 25 5|2 |53E| B
z = Ao O a ||| 8 | 8| 58| cE|S|FE 8| 5 | 8S3E L
Al 3
Cable A2 3 o
P23.1-4 group 1t A3 3 90 - - - - - - - - - -
B 1
C1 1
Cable Cc2 1 o o
P23.5-8 group 21 e 1 90 - -l -] - - > 1D - - - ; ; ]
E 1 o X
1x 216 L 8 '
Bun_dle 3 x @25 | unloaded (LJL) :r<
P23.9 Frankische 4% 332 90° u/C - - - - 08 - - - - - - -
FPKU-EM-F-HO X St
Total @100
1 16
Bundle 3 ﬁ gzs EAnlgy
P23.10 Frankische Ax 232 | Al-3+B 90° u/C - - - - - - - - - - -
FPKu-EM-F-HO X
Total @100

1In non-perforated cable tray made of steel 200 x 60 mm; 1.5 mm wall thickness
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Institut fliir Brandschutztechnik
und Sicherheitsforschung

TR 319091602-1,Rev1

Insulation . :
Acc. to EN 1366-3:2009; Table 1 Pipe sealing system, as per EN1366-3 3.12
c ‘:U Active )
S " o = components =y
= c g o s E Ei
E i) =) < 2 5 =3 &
= g | g =12 |E, F @ £ | = 3
2 518 s | E|E |22¢g - 2| E| s | oF >
5 e 5 | 2 g | = |8 | &G S 8| = | 5| 2E =
= =) o o 7} = < o £ X ® 21 g = = =) 5
: g £3 s | 3 g 7 | 2| 3E £€2 & S lgle| 2] 8] EB 7
o © Ew © 2 = ) o [ = E > 2 © | < O o o0 ©
z = o)} O | & = | 3| g 58X = c |S| | S]] ]| 83 L
P26.1 Copper 1x@28/1 | 90° | C/U - - - - - - - - -
P26.4 PP-H 1x@507 | 900 | yy | - N S : : N . .
1.8 ; ~
X
LL
P265 |  PVC-u 1x@S0/ Higge |y | - -] - | 48 . - - -] - . .
5.6 h <>r<
LL
1x @50/ o g
P26.6 PVC-u c6 90° | UL - - -] - S - - - |- - - - -
Geberit o
P26.8 Mepla 1x@32/3 | 90° | U/C - - - - - - - - - - - -
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2.2.4.8. Test Report No. 319091602-2,Rev1
Tested in: | 100 mm thick cross laminated timber wall (Binderholz BBS XL) with five-layered structure
Lamella thickness per layer 20/20/20/20 /20 mm
TR 319091602-2,Rev1
Insulation ) )
Acc. to EN 1366-3:2009; Pipe sealing system, as per EN1366-3 3.12
Table 1
- Active
g § — components S
B 2 | £ £
£ s | 3 e |5 = = 5
g = = 3 T — I3 S 2
9 g5 T|E |[Bek o E | g &
o =] = L)
5% 2| g S| E|l=s | 55& s 2| E| §| oF o
] 0 2 o c s = | 8 Q'p < S Q = = c £ =
= < o o [ » < b5 - & X ) o e =] = c S
] o = = @ O | e D | ST | 02z O o] o | 5 <) S 28 L
S g ER 8| 2| s|8| §5|2E|2EZ| | 2 |g 2| 5| 2| 58 @
b = 8o O | a |[FRlr| 3| cE|s56X% F c S| F| 83 £ 83 L
1x 16
Bundle 3 x 325
P29.1 |  Frankische ox @32 | UMoaded | gge lyc | L | | L] - g | - S : :
FPKU-EM-F-HO | 1 x @50 =< 5
LL
Total @100 m =
1x 216 Empty AN
Bundle 3 x @25 A1-3 S o
P29.2 Frankische 2 X @32 A3 |90° |UIC| - | - | - - g | - S - -
FPKU-EM-F-HO | 1x@50 | Al-3+B
Total @100
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TR 319091602-2,Rev1
Insulation : .
Acc. to EN 1366-3:2009; Table 1 Pipe sealing system, as per EN 1366-3 3.12
- Active
c © _ components -
2 2 | @ 2 £
T c 5 Q 5 — B
= g K= ~ = o g 0
c o = (O] — —
53 8|3 S| E|E |55 s 2 | E|§| SE| o
B 22 ° | 5 g g |8 |22% Sle|l g8 88| £
o o 2 2 ! o 2 5| 8= | 3c| o 3 o | X 5| & = S 9
S 5 E ] - = 2| | 3E|2EZ| 2| 35 |z 2| 5| 3| £% @
z = 8o O | & it -~ | 3 EE|S8X| F s | S| 8| | 838 i
. Copper 2x@218/1 U/U | Tubolit | CS © 9
= -
P29.3 g E\e/fékallt 1x@25/4.3 | gg° | U/U - - - - o - - - - - - -
£ =&
&) >
© | cable 2xAl - - - - -- L ;
L o
- nI
<+ | Copper 2x@18/1 U/U | Frigoline | CS 0 9 b ;
= o
| Behkalit <
P29.4 o 1x@25/4.3 | 90° | U/U - - - - - - - - - - - -
= PVC
O | cable 2xAl - - - - --

1 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a section of 250 mm (LI)
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2.2.4.9. Test Report No. 319091602-3,Rev1
Tested in: | 80 mm thick cross laminated timber wall (Binderholz BBS XL) with three-layered structure
Lamella thickness per layer 20 /40 /20 mm
TR 319091602-3,Rev1
Insulation ; ;
Acc. to EN 1366.3:2000; Table 1 - Pipe sealing system, as per EN 1366-3 3.12
c — -
S © —_ Active
= (5]
g @ % £ components -
S | & = 5
2 g8 s | T|E |82k : Elg gE
5% 3 | o S| E | < s§E S e | E| & | a5 | @
S B 2 S| 5 T | = |2 oG < i) A el = co | £
= So 9] ' 2] = | 8 o § X o) L1C = = c 9 S
o) Q= = o ) - o | STl 22z g o] o 5 o) S 270 L
S T Ew T | £ £ 3 g | 2 Z2EZ & @ g < g | © 59 | @
z = a}e} O | & = E | S| EE|S8X% F c |8l | 8] 8 | L
Al 3
Cable A2 3 o
P23.1-4 group 1t A3 3 | 90 - - - - - - - - - -
B 1 o .
C1 1 ; ©
Cable c2 1 o i ) i i ) o X i i i i i i i
P23.5-8 group 21 o3 1 | 90 LS
E 1 AN
I X
% | Copper 2x181/1 C/U | Tubolit | CS | « 9 © §
o
7] .
P23.9-11 < | Behkalit 90° ) i i ) - - - - - - - -
£ | pvc 1x@25/4.3 u/u
O [cable 2xAl - - - - -

*1n non-perforated cable tray made of steel 200 x 60 mm; 1.5 mm wall thickness
2 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a isolated length of 250 mm (LI)
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TR 319091602-3,Rev1
Insulation _ _
Acc. to EN 1366-3:2009; Pipe sealing system, as per EN1366-3 3.12
Table 1
_ Active
S = com t
c E |3 ponents )
§=] — Q = 2
< 2 | 2 £ =
T S = 2 i) — —_ @
E "% = 3 J<i = g E o
g < 3 o | E| € |Te 2 s | S
_ 5% 23 2| E| 5 |86 g 2| E| §|oE| 2
s 2 2 o1 & S| €| 8 | ot x o | 2| £ | €| 2|82 &
@ 235 e @ I =2 5 o2 v | B ) S © | 8 | =5 2
s < ER 2| 8|8 | 5| 3|23 s|2|a|2|5 |28 |58|
zZ = oo O [an [ [ | £ e il = = | [ | = S 3 w
1x 16
Bundle
P24.1 | Frankische | 5 X72° unloaded | g50 | yic | - | - : -] -] - |- i
FPKu-EM-F-HO | %X
Total @100
Bundle | X006 | At 2
P24.2 Frankische | 70 20 | ar3+g | 90°| UC | - | - | - - =3 | - | - - - - - - -
FPKu-EM-F-HO X o x
Total @100 w S
Bundle 1x 16 & i
Frankische 3 x @25 | unloaded R 0o
p24.3 FFKU-EL-F- | 4x @32 9% | urc | - - - . | - - - - - - - -
LSCOH Total @100
Bundle 1x 16 Empty
Frankische 3 X 25 Al-3 o
P24.4 FFKu-EL-F- 4x 332 | A1-3+B 90 u/c ) ) ) B ) ) ) ) . . . .
LSOH Total @100
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TR 319091602-3,Rev1

Acc. to ENIT?S,eszf!%t-IgoT)g- Table 1 Pipe sealing system, as per EN1366-3 3.12
—_ Active
S =~ components
5 E |3 —_ > S
I 2 |9 = £
T c 5 Q 5 £ 8
9 =) g = = = )
~ 8| 5 =| 2 | £,E © E | = g
n ) — —_
c o S o = E = 2 £ % ” g c = >
— o8 = e x k= o [Te) S 0 g | 8 == 2
© n =2 o c 3} =2 Q'p £ o Q = c £ =
= S o ) (] n < ?5' - £ X ) o c < = @© - %
[0} Q= = o o) — o = Q9> 1) o o S =) © 2= S
S IS E=w g | £ S 6| | 2 |ZEX 5| 2 |®| = || 2| 58 @
P = 0o O o = = — £ =02 F £ a | F - £ » O L
. . o
. Copper 2x@18/1 C/U | Frigoline | CS ) 9 ~°
L
= X
7] : o
- Behkalit ° L - - - - - - - -
P2AST | & | U0 1x@25/43 | 99" juw| - S R B e
G S o
o
Cable 2 x Al - - - - - =

1 Clima split cable bundles on both sides of the penetration seal, additionally insulated by AF/Armaflex 9 mm on a section of 250 mm (LI)
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2.2.4.10. Test Report No. 319091602-4,Rev1

Tested in: | 80 mm thick cross laminated timber wall (Binderholz BBS XL) with three-layered structure
Lamella thickness per layer 20 /40 /20 mm

TR 319091602-4,Rev1

Dimensions
No. Type I Xxwxh Installation Remarks
[mMm x mm x mm]
P15 | Penetration CES-F EX 400 x 400 X 150 HS-I Additional framlng around the opening on bpth sides of the wall identical,
using wooden sticks dimension 40 x 35 mm

2.2.4.11. Test Report No. 319091602-5,Rev1

Tested in: | 100 mm thick cross laminated timber wall (Binderholz BBS XL) with five-layered structure
Lamella thickness per layer 20/ 20/ 20/ 20 /20 mm

TR 319091602-5,Rev1

Dimensions
No. Type IXxwXxh Installation Remarks
[mMm x mm x mm]
P30 | Penetration CES-F EX 400 x 400 x 150 HS-I Additional frammg around the opening on b_oth sides of the wall identical,
using wooden sticks dimension 25 x 30mm
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3. Test reports and results

3.1. Testreports

Institut fiir Brandschutztechnik
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. NEWTS ©f Customer Test Report No. Test method
testing laboratory
IBS Linz HILTI AG 319091602-3,Rev1 of .
Petzoldstr. 45, | Feldkircher Str. 100 24.07.2020 TN Taaa
A-4020 Linz FL-9494 Schaan (CLT W 80mm) '
IBS Linz HILTI AG 319091602-2,Rev1 of .
Petzoldstr. 45, Feldkircher Str. 100 24.07.2020 EH igggé ;8(933
A-4020 Linz FL-9494 Schaan (CLT W 100mm) )
IBS Linz HILTI AG 319091602-1,Rev1 of .
Petzoldstr. 45, | Feldkircher Str. 100 24.07.2020 TN Tooe s 000
A-4020 Linz FL-9494 Schaan (CLT W 100mm) )
IBS Linz HILTI AG 318092507-3,Rev2 of .
Petzoldstr. 45, | Feldkircher Str. 100 12.10.2020 TN foaa 1 I
A-4020 Linz FL-9494 Schaan (CLT C 100mm) )
IBS Linz HILTI AG 318092507-2,Rev2 of .
Petzoldstr. 45, | Feldkircher Str. 100 12.10.2020 TN Tooe s 000
A-4020 Linz FL-9494 Schaan (CLT C 140mm) )
IBS Linz HILTI AG 318092507-1,Rev2 of .
Petzoldstr. 45, | Feldkircher Str.100 12.10.2020 o oo 100
A-4020 Linz FL-9494 Schaan (CLT C 80mm) )
IBS Linz HILTI AG 318092507-4 of .
Petzoldstr. 45, Feldkircher Str.100 22.07.2020 Em igggé %888
A-4020 Linz FL-9494 Schaan (CLT C 80mm) '
IBS Linz HILTI AG 318092507-5 of .
Petzoldstr. 45, | Feldkircher Str. 100 22.07.2020 o oo 0
A-4020 Linz FL-9494 Schaan (CLT C 100mm) )
IBS Linz HILTI AG 319091602-4,Rev1l of .
Petzoldstr. 45, Feldkircher Str. 100 12.10.2020 EH igggé ;ggg
A-4020 Linz FL-9494 Schaan (CLT W 80mm) :
IBS Linz HILTI AG 319091602-5,Rev1 of .
Petzoldstr. 45, Feldkircher Str. 100 12.10.2020 Em igggé %(9)(9)8
A-4020 Linz FL-9494 Schaan (CLT W 100mm) :
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3.2.

Table 1: Terms of loading

Resistance to fire performance

Institut fir Brandschutztechnik
und Sicherheitsforschung

Temperature-time curve:

Standard temperature-time curve (STTC) as specified in
subsection 5.1.1 of EN 1363-1:2000. 2000.

Fire load:

Horizontal penetration seal (ceiling)
Vertical penetration seal (wall)

Table 2: Test results

Test Report No. 318092507-1,Rev2 of 12.10.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999
E - Integrity | - Thermal insulation
Time until Time until Time until Time until the
No Pipe-end cotton wool failure of occurrence of maximum temperature
' configuration ad ignition | 9@P gauge sustained rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P42.1-4 - =60 =60 =60 =30
P42.5-8 - =60 =60 =60 245
P42.9 u/iC =60 =60 =60 245
P42.10 u/iC =60 =60 =60 =60
P43.1 u/iC =60 =60 =60 =60
P43.2 u/iC =60 =60 =60 =30
P43.3 C/U
- u/u =60 =60 =60 =60
P43.12 -
Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Ceiling constructions in cross laminated timber made from spruce with a total thickness of 80 mm.
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Test Report No. 318092507-2,Rev2 of 12.10.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999
E - Integrity | - Thermal insulation
_ Time until Time until Time until _Time until the
No. Plpe—enq cotton wool failure of occurrence maximum temperature
configuration - gap gauge of sustained rise exceeds 180 K on
pad ignition criteria flaming the unexposed side
[min]
P44.1
- - =120 =120 =120 =90
P44.4
P44.5
- - =120 =120 =120 =60
P44.8
P44.9
- u/C >120 =120 =120 =120
P44.10
P45.1
- u/C >120 =120 =120 =120
P45.2
P45.3 C/U
- u/u >120 =120 =120 =120
P45.12 -
Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Ceiling constructions in cross laminated timber made from spruce with a total thickness of 140 mm.
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Test Report No. 318092507-3,Rev2 of 12.10.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999
E - Integrity | - Thermal insulation
_ Time until Time until Time until _Time until the
No. Plpe—enq cotton wool failure of occurrence maximum temperature
configuration - gap gauge of sustained rise exceeds 180 K on
pad ignition criteria flaming the unexposed side
[min]
P34.1
- u/C =90 =90 =90 =90
P34.2
P34.3
- - =90 =90 =90 =60
P34.6
P34.7
- - =90 =90 =90 245
P34.10
P35.1
- u/C =90 =90 =90 =90
P35.2
P35.3 C/U
- u/u =90 =90 =90 =90
P35.12 -
Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Ceiling constructions in cross laminated timber made from spruce with a total thickness of 100 mm.
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Test report 318092507-4 of 22.07.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
. . Time until Time until Time until the maxi-

; Time until ; .
No Pipe-end cotton wool failure of occurrence mum temperature rise
' configuration ad ianition gap gauge of sustained | exceeds 180 K on the

padig criteria flaming unexposed side

[min]
P13 - =30 =30 =30 =30

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Ceiling constructions in cross laminated timber made from spruce with a total thickness of 80 mm.

Test report 318092507-5 of 22.07.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
Time until Time until Time until Time until the
No Pipe-end cotton wool failure of occurrence maximum temperature
' configuration ad ianition gap gauge of sustained | rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P25 - >90 =290 =290 =290
P26 - =90 =90 =90 =90

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Ceiling constructions in cross laminated timber made from spruce with a total thickness of 100 mm.
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Test Report No. 319091602-1,Rev1 of 24.07.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999
E - Integrity | - Thermal insulation
Time until Time until Time until Time until the
No Pipe-end cotton wool failure of occurrence | maximum temperature
' configuration - gap gauge of sustained | rise exceeds 180 K on
pad ignition 2 ; .
criteria flaming the unexposed side
[min]
pP23.1
- - =90 =90 =90 =60
P23.8
P23.9
- u/iC =90 =90 =90 =90
P23.10
P26.1 C/U =290 =290 =290 =45
P26.4
- u/u =90 =90 =290 =290
P26.6
P26.8 u/iC =90 =90 =290 =90
Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Wall constructions in cross laminated timber made from spruce with a total thickness of 100 mm.
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Test Report No. 319091602-2,Rev1 of 24.07.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
Time until Time until Time until Time until the
No Pipe-end cotton wool failure of occurrence | maximum temperature
' configuration ad ianition gap gauge of sustained | rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P29.1
- u/C =90 =90 =90 =90
pP29.2
P29.3 u/U
- u/u 245 > 45 > 45 215
P29.4 -

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Wall constructions in cross laminated timber made from spruce with a total thickness of 100 mm.

Test Report No. 319091602-3,Rev1 of 24.07.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
Time until Time until Time until Time until the
No Pipe-end cotton wool failure of occurrence | maximum temperature
' configuration ad ianition gap gauge of sustained | rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P23.1
- - =60 =60 260 =60
P23.8
P23.9 C/U
- u/u =60 =60 =60 =60
P23.11 -
P24.1
- u/C =60 =60 =60 =60
P24.4
P24.5 C/U
- u/u =60 =60 =60 =60
P24.7 -

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Wall constructions in cross laminated timber made from spruce with a total thickness of 80 mm.
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Test Report No. 319091602-4,Rev1 of 12.10.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
. . Time until Time until Time until the
Pi d Time until . .
No. ipe-enc cotton wool failure of occurrence maximum temperature
configuration ad ianition gap gauge of sustained | rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P15 - =60 =60 =60 =60

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Wall constructions in cross laminated timber made from spruce with a total thickness of 80 mm.

Test Report No. 319091602-5,Rev1 of 12.10.2020
EN 1366-3: 2009 in connection with EN 1363-1: 1999

E - Integrity | - Thermal insulation
. : Time until Time until Time until the
Pi d Time until . :
No. ipe-enc cotton wool failure of occurrence maximum temperature
configuration ad ignition gap gauge of sustained | rise exceeds 180 K on
padig criteria flaming the unexposed side
[min]
P30 - =90 =90 =90 =90

Specific supporting structure according to the specifications of EN 1366-3:2009, subsection 7.2.1.
Wall constructions in cross laminated timber made from spruce with a total thickness of 100 mm.
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4. Classification and field of application

4.1. Reference for classification

This Classification is based on section 7 of EN 13501-2: 2016.

4.2. Reference for field of application
The field of direct application is based on EN 1366-3:2009.

The extended field of application is based on EN 15882-3:2009.

4.3. Definitions

4.3.1. Pipe insulation

This table contains terms that are used throughout the classification report for the various
pipe insulation configurations.

Durchlaufend Unterbrochen

Durchgehend tber die Rohrlange

Fall Cl

Lokal
(,Streckenisolierung")

Fall LI
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4.3.2. Positioning of sectional insulation in the supporting structure

For both wall and ceiling applicationor penetrants, the sectional insulation must be posi-
tioned symmetrically to the supporting structure.

4.3.3. Length of sectional insulation

The length of the local insulation may be increased but not decreased.

4.3.4. Pipe orientation

4.3.4.1. Metal pipes with an insulation material of class Al or A2

When a single metal pipe is tested perpendicular to the supporting structure, all angles
between 90° and 45° are covered in accordance with EN 1366-3:2009 E.1.5.6.8.

4.3.4.2. Metal pipes with an insulation material of class B to F

When a pipe is tested perpendicular and at an angle to the supporting structure, all angles
between 90° and the tested angle shall be covered in accordance with EN 1366-3:2009
E.1.5.7.7.

4.3.4.3. Plastic pipes

When a pipe is tested perpendicular and at an angle to the supporting structure, all angles

between 90° and the tested angle shall be admissible in accordance with EN 1366-3:2009
E.2.7.6.

4.3.5. Pipe support

Pipes and cables must be supported on both sides of the wall constructions or on the
surface of the ceiling constructions at a distance of < 350 mm.
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4.3.6. Pipe-end configuration

Tests performed with pipe-end configuration U/U shall also cover the configurations C/U,
U/C and C/C.

Tests performed with pipe-end configuration C/U shall also cover the configurations U/C
and C/C.

Tests performed with pipe-end configuration U/C shall also cover the configuration C/C.

tested
u/u C/J u/C C/C
u/J Y N N N
covered C/U Y Y N N
u/C Y Y Y N
C/C Y Y Y Y
Y = permitted, N = not permitted

4.3.7. Supporting structure (wall/ceiling)

Test results that describes a specific supporting structure shall apply to separating build-
ing components made of the same material and with the same composition, at least with
the same thickness and density, as the tested ones.

The covering of a horizontal supporting structure with inorganic materials (e.g. concrete
covering) is covered.

Building components (supporting structures) shall be classified in relation to their fire re-
sistance in compliance with EN 13501-2.

Page 31 of 49 Customer: Hilti / Report No.: 319091602-F / FX-en / Report date: 13.10.2020



Institut fir Brandschutztechnik
und Sicherheitsforschung

4.4, Hilti CFS-F FX

4.4.1. Minimum distances

Supporting construction 20 mm
Clima split cable bundle 50 mm
: Conduit (rigid)
Cables and conduits Rigid conduit bundle o
Flexible conduit
Flexible conduit bundle
Supporting construction
- . Conduit (rigid
Clima split Rigid cable( b%n?jle 50 mm
cable bundle . .
Flexible conduit
Flexible conduit bundle
All other spacings =100 mm

4.4.2. Cross laminated timber ceiling = 80 mm

44.2.1. Definition of supporting structure

The ceiling must be = 80 mm thick and have 2 3 layers of softwood, provided that each
outer layer exhibits a thickness of 2 20 mm. Both PU and MUF adhesives are permitted.
Edge glueing is not required.

4.4.2.2. Maximum penetration seal size
Length 400
Width 400 5180925074 1 ki3
Thickness 80
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4.4.2.3. Detailed illustration

T~ |nstallationen laut Liste

> -~ R—

350

CLT Binderholz Decke —

CFS-F FX (CP 660)

4.4.2.4. Cable

Penetration seal Hilti CFS-F FX at an installation depth of = 80 mm

. <21 mm 318092507-1,Rev2
1 y
Single cable 2 <50 mm El 30 P42 1-8

Cable supporting structure

The classified cables may be routed through the penetration seal in non-perforated steel
cable trays with the dimensions < 200 x 60 mm and a sheet thickness of t = 1.5 mm. All
other types of cable supporting structures (perforated cable trays, cable ladders, coated
variants, ...) must stop at a distance of maximum 150 mm from the surface of the pene-
tration seal (prEN1366-3:2020, A.4.4.3).

1 Single or multi-core conduits with individual insulation of cables and an additional protection
sleeve for the cable bundle. Optical fibre cables are covered.
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4.4.2.5. Conduits
Penetration seal Hilti CFS-F FX at an installation depth of = 80 mm
Single, rigid conduit <32 mm El 30 — U/C 318092507-1,Rev2
Bundled, rigid conduit 2 <100 mm P42.9-10
Single, flexible conduit <32 mm E1 30 — U/C 318092507-1,Rev2
Bundled, flexible conduit & <100 mm P43.1-2

Approved cable load:
The mentioned cable conduits (single or bundled) are classified with and without cable
occupancy according to Table C3 in C1.2.4 of EN 1366-3:2020.

Direct field of application according to C1.3.1.2: All cables currently in use in Europe that
fit into the cable conduits. Coaxial cables are limited to a maximum diameter of 28 mm.
Non-sheated cables (wires) are excluded.

Material:
PO (polyolefins) cover all plastics. Refer to C.1.3.3.2: all other plastics in the same flexi-
bility group are covered.

Flexibility group:
Both rigid and flexible pipes were tested.
Thus, all flexibility groups can be classified (C.1.3.3.2).

Groups:
The cable conduits may be laid individually or in bundles (C.1.3.1.3).

Size:

Maximum single conduits: Diameter 32 mm.

Bundle: Max. cable conduit bundle diameter: 100 mm, whereby the largest cable conduits
may not exceed 32 mm.

Projecting length of electrical conduits:
The cable conduits must cover a cable length and project at least 500 mm from both sides
of the penetration seal.

Cable conduit end configuration:
The cable conduits must be sealed on the upper side at a depth of 15 mm with Hilti CFS-
S ACR.
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4.4.2.6. Clima split cable bundles
Penetration seal Hilti CFS-F FX at an installation depth of = 80 mm
Copper pipe>®, <2X@@<18mm S
A <380 W/mK t=1-14.2 mm ©E 8
: T &0 -

Insulation - ¢S | Tubolit 9 mm eegl¢ El 30 -C/U

Frigo”ne 9 mm g £ : _8 318092507-1,Rev2

2T e P43.3-12

PVC-U pipe’ <1x ggg E E1 30 = U/U '
PVC-C pipe 8 @25/s4.3 mm 5~ 33
Single cable® =2 x w (;Il El 30

<14 mm

4.4.3. Cross laminated timber ceiling = 100 mm

4.4.3.1. Definition of supporting structure

The ceiling must be 2 100 mm thick and have = 3 layers of softwood, provided that each
outer layer exhibits a thickness of =2 20 mm. Both PU and MUF adhesives are permitted.
Edge glueing is not required.

4.4.3.2. Maximum penetration seal size
Length 400 mm
Width 200 mm__| 2300925075 1 g gp
Thickness | 150 mm

4.4.3.3. Supplementary measures

Framing with 50 mm wooden sticks on the top surface of the ceiling.

5 Results for copper pipes also cover steel and stainless steel pipes

6 Elastomeric insulation materials of Euroclass B-s3, d0 / B-s2, dO or B-s1, dO

7 PVC-U pipe as per EN 1329-1, EN 1453-1, EN 1452-1

8 PVC-C pipe as per EN 1566-1

9 Non-sheathed cable with a maximum diameter of 14 mm and a maximum copper cross section O = 7.5
mm?2
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4.4.3.4. Detailed illustration
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4.4.3.5. Cable

Penetration seal Hilti CFS-F FX at an installation depth of 2 150 mm
<21 mm E 90 318092507-3,Rev2
Single cable? El 60 P34.3-6
& < 50 mm E 90 318092507-3,Rev2
El 45 P34.7-10

Cable support structure:

The classified cables may be routed through the penetration seal in non-perforated steel
cable trays with the dimensions < 200 x 60 mm and a sheet thickness of t = 1.5 mm. All
other types of cable supporting structures (perforated cable trays, cable ladders, coated
variants, ...) must stop at a distance of maximum 150 mm from the surface of the pene-
tration seal (prEN1366-3:2020, A.4.4.3).

4.4.3.6. Conduits

Penetration seal Hilti CFS-F FX at an installation depth of = 150 mm

Single, rigid conduit <32 mm E1 90 — U/C 318092507-3,Rev2
Bundled, rigid conduit <100 mm P34.1-2
Single, flexible conduit <32 mm E1 90 — U/C 318092507-3,Rev2
Bundled, flexible conduit @ <100 mm P35.1-2

Approved cable load:
The mentioned cable conduits (single or bundled) are classified with and without cable
assignment according to Table C3 in C1.2.4 of EN 1366-3:2020.

Direct field of application according to C1.3.1.2: All cables currently in use in Europe that
fit into the cable conduits. Coaxial cables are limited to a maximum diameter of 28 mm.
Non-sheated cables (wires) are excluded.

Material:
PO (polyolefins) cover all plastics. Refer to C.1.3.3.2: all other plastics in the same flexi-
bility group are covered.

Flexibility group:
Both rigid and flexible pipes were tested.
Thus all flexibility groups can be classified (C.1.3.3.2).

Groups:
The cable conduits may be laid individually or in bundles (C.1.3.1.3).

1 Single or multi-core conduits with individual insulation and an additional protection
sleeve for the cable bundle. Optical fibre cables are covered.
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Size:

Maximum single conduits: Diameter 32 mm.

Bundle: Max. cable conduit bundle diameter: 100 mm, whereby the largest cable con-
duits may not exceed 32 mm

Projecting length of electrical conduits:
The cable conduits must cover a cable length and project at least 500 mm from both
sides of the penetration seal.

Cable conduit end configuration:
The cable conduits must be sealed on the upper side at a depth of 15 mm with Hilti
CFS-S ACR.

4.4.3.7. Clima split cable bundles

Penetration seal Hilti CFS-F FX at an installation depth of = 150 mm
Copper pipe®, [<2x <18 mm -
A <380 W/mK t=1-142mm | &€ 3
i S O 9| EI9-C/U

insulation - cs | 14POlit9 mm "g g (\_) S

Frigoine9mm | £ 53 3 318092507-3,Rev2

— == P35.3-12

PVC-Upipe” | <1x S % E | E190- U
PVC-C pipe® |<@25/s43mm | @~ 33
Single cable® S2X w N El 90

<14 mm

4.4.4. Cross laminated timber ceiling = 140 mm

44.4.1. Definition of supporting structure

The ceiling must be = 140 mm thick and have = 5 layers of softwood, provided that each
outer layer exhibits a thickness of = 40 mm. Both PU and MUF adhesives are permitted.
Edge glueing is not required.

4.4.4.2. Maximum penetration seal size

Length 400 mm
Width 400 mm | 518092507-5 | £ g

Thickness 200 mm P26

5 Results for copper pipes also cover steel and stainless steel pipes

6 Elastomeric insulation materials of Euroclass B-s3, d0 / B-s2, dO or B-s1, dO

7 PVC-U pipe as per EN 1329-1, EN 1453-1, EN 1452-1

8 PVC-C pipe as per EN 1566-1

9 Non-sheathed cable with a maximum diameter of 14 mm and a maximum copper cross section A=7.5
mm?2

Page 38 of 49 Customer: Hilti / Report No.: 319091602-F / FX-en / Report date: 13.10.2020



4.4.4.3. Supplementary measures

Institut fiir Brandschutztechnik
und Sicherheitsforschung

Framing with 60 mm wooden sticks on top surface of the ceiling.

4444, Detailed illustration
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4.4.4.5. Cable
Penetration seal Hilti CFS-F FX at an installation depth of 2 200 mm
<21 mm El 90 318092507-2,Rev2
Single cable! P44.1-4
@ <50 mm E 90 318092507-2,Rev2
_ El 60 P44.5-8

Cable support structure:

The classified cables may be routed through the penetration seal in non-perforated steel
cable trays with the dimensions < 200 x 60 mm and a sheet thickness of t =2 1.5 mm. All
other types of cable supporting structures (perforated cable trays, cable ladders, coated
variants, ...) must stop at a distance of maximum 150 mm from the surface of the pene-
tration seal (prEN 1366-3:2020, A.4.4.3).

Conduits:
Penetration seal Hilti CFS-F FX at an installation depth of = 200 mm
Single, rigid conduit <32 mm E1 90 — U/C 318092507-2,Rev2
Bundled, rigid conduit <100 mm P44.9-10
Single, flexible conduit <32 mm E1 90 — U/C 318092507-2,Rev2
Bundled, flexible conduit <100 mm P45.1-2

Approved cable load:
The mentioned cable conduits (single or bundled) are classified with and without cable
load according to Table C3 in C1.2.4 of EN 1366-3:2020.

Direct field of application according to C1.3.1.2: All cables currently in use in Europe that
fit into the cable conduits. Coaxial cables are limited to a maximum diameter of 28 mm.
Non-sheated cables (wires) are excluded.

Material:
PO (polyolefins) cover all plastics. Refer to C.1.3.3.2: all other plastics in the same flexi-
bility group are covered.

Flexibility group:
Both rigid and flexible pipes were tested.
Thus all flexibility groups can be classified (C.1.3.3.2).

Groups:
The cable conduits may be laid individually or in bundles (C.1.3.1.3).

1 Single or multi-core conduits with individual insulation and an additional protection
sleeve for the cable bundle. Optical fibre cables are covered.
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Size:

Maximum single conduit: Diameter 32 mm.

Bundle: Max. cable conduit bundle diameter: 100 mm, whereby the largest cable conduits
may not exceed 32 mm

Projecting length of electrical conduits:
The cable conduits must cover a cable length and project at least 500 mm from both
sides of the penetration seal.

Cable conduit end configuration:
The cable conduits must be sealed on the upper side at a depth of 15 mm with Hilti
CFS-S ACR.

4.4.4.6. Clima split cable bundles
Penetration seal Hilti CFS-F FX at an installation depth of = 200 mm
Copper pipe®, |<2x@<18mm -
A <380 W/mK t=1-14.2 mm ‘DE %
i O ® |EI9-C/U
(O
Insulation - CS Tubolit 9 mm E E =5
Frigo”ne 9 mm = o - _8 318092507-2,Rev2
ine 7 eV SE P45.3-12
PVC-Upipe’ | <1x S+ % E|EI9-UU
PVC-C pipe 8 < @25/s4,3 mm ? 3 3
. <2X w N
9
Single cable & < 14 mm Al El 90

5 Results for copper pipes also cover steel and stainless steel pipes

6 Elastomeric insulation materials of Euroclass B-s3, d0 / B-s2, dO or B-s1, dO

7 PVC-U pipe as per EN 1329-1, EN 1453-1, EN 1452-1

8 PVC-C pipe as per EN 1566-1

9 Non-sheathed cable with a maximum diameter of 14 mm and a maximum copper cross section A=7.5
mm?2

Page 41 of 49 Customer: Hilti / Report No.: 319091602-F / FX-en / Report date: 13.10.2020



Institut fir Brandschutztechnik
und Sicherheitsforschung

4.45. Cross laminated timber wall = 80 mm

4.45.1. Definition of supporting structure

The wall must be = 80 mm thick and have = 3 layers of softwood, provided that each outer
layer exhibits a thickness of 2 20 mm. Both PU and MUF adhesives are permitted. Edge
glueing is not required.

4.45.2. Maximum penetration seal size
Length 400 mm
Width 200 mm_| 319091072 Revi El 60
Thickness 150 mm
4.4.5.3. Supplementary measures
Framing on both sides of the wall with 35 mm wooden sticks.
4.45.4. Detailed illustration
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4.4.5.5. Cable
Penetration seal Hilti CFS-F FX at a depth of 2 150 mm
. @ <21 mm 319091602-3,Revl
1 ’
Single cable 2 <50 mm El 60 P23 1-8

Cable support structure:

The classified cables may be routed through the penetration seal in non-perforated steel
cable trays with the dimensions < 200 x 60 mm and a sheet thickness of t = 1.5 mm. All
other types of cable supporting structures (perforated cable trays, cable ladders, coated
variants, ...) must stop at a distance of maximum 150 mm from the surface of the pene-
tration seal (prEN 1366-3:2020, A.4.4.3).

Conduits:
Penetration seal Hilti CFS-F FX at a height of 2 80 mm
Cable conduit starr <32 mm El 60 — U/C 319091602-3,Rev1
Cable conduit bundle starr <100 mm P24.1-2
Cable conduit flexible & <32 mm El 60 — U/C 319091602-3,Rev1
Cable conduit bundle flexible | @ <100 mm P24.3-4

Approved cable load:
The mentioned cable conduits (single or bundled) are classified with and without cable
load according to Table C3 in C1.2.4 of EN 1366-3:2020.

Direct field of application according to C1.3.1.2: All cables currently in use in Europe that
fit into the cable conduits. Coaxial cables are limited to a maximum diameter of 28 mm.
Non-sheated cables (wires) are excluded.

Material:
PO (polyolefins) cover all plastics. Refer to C.1.3.3.2: all other plastics in the same flexi-
bility group are covered.

Flexibility group:
Both rigid and flexible pipes were tested.
Thus all flexibility groups can be classified (C.1.3.3.2).

Groups:
The cable conduits may be laid individually or in bundles (C.1.3.1.3).

Size:

Maximum single conduit: Diameter 32 mm.

Bundle: Max. cable conduit bundle diameter: 100 mm, whereby the largest cable conduits
may not exceed 32 mm

1 Single or multi-core conduits with individual insulation of cables and an additional protection
sleeve for the cable bundle. Optical fibre cables are covered.
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Projecting length of electrical conduits:
The cable conduits must cover a cable length and project at least 500 mm from both
sides of the penetration seal.

Cable conduit end configuration:
The cable conduits must be sealed on the upper side at a depth of 15 mm with Hilti
CFS-S ACR.

4.45.6. Clima split cable bundles
Penetration seal Hilti CFS-F FX at a depth of 2 150 mm
Copper pipe®, [<2x <18 mm -
A <380 W/mK t=1-142mm | & 2
. © L
: Tubolit 9 mm SO 2 |EI60-CU
Insulation - CS | ——— SE=¢ 319091602-3,Revl
Frigoline 9 mm S o EI_'Q P23.9-11
. = )
PVC-U pipe? |[<1x ENZE _ P24.5-7
PVC-C pipe® | @25/s4.3 mm 70 go |ElI60-UU
Single cable® =2 x w (/tll El 60
g <14 mm

4.4.6. Cross laminated timber wall =2 100 mm

4.4.6.1. Definition of supporting structure

The wall must be = 100 mm thick and have = 5 layers of softwood, provided that each
outer layer exhibits a thickness of =2 20 mm. Both PU and MUF adhesives are permitted.
Edge glueing is not required.

4.4.6.2. Maximum penetration seal size
Length 400 mm | 319091602-5,
Width 400 mm | Revl El 90
Thickness 150 mm P30

4.4.6.3. Supplementary measures

Framing with 25 mm wooden sticks on both sides.

5 Results for copper pipes also cover steel and stainless steel pipes

6 Elastomeric insulation of Euroclass B-s3, d0 / B-s2, dO oder B-s1, dO

7 PVC-U pipe as per EN 1329-1, EN 1453-1, EN 1452-1

8 PVC-C pipe as per EN 1566-1

9 Non-sheathed cable with a maximum diameter of 14 mm and a maximum copper cross section A=7.5
mm?2
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4.46.4. Detailed illustration

=y
o
o

7.0 S |

7,

A O

BBS Binderholz Wand X\

Aufleistung

572 A 0 0 17 71 9 5 O

Installationen laut Liste

~
~N
N,
=

17777

7
1177

(s ]

=
N
N
S
N
]

20 [0 3 D

CFS-F FX (CP 660) 350

1
~
]
-,
N
]
]

177

V8
1570 I R B 7 9 S N

] 51 S 1

150

Page 45 of 49 Customer: Hilti / Report No.: 319091602-F / FX-en / Report date: 13.10.2020



Institut fiir Brandschutztechnik
und Sicherheitsforschung

4.4.6.5. Cables
Penetration seal Hilti CFS-F FX at a depth of 2 150 mm
Sinale cable! <21 mm E 90 319091602-1,Rev1
g 2 <50 mm El 60 P23.1-8

Cable support structure:

The classified cables may be routed through the penetration seal in non-perforated steel
cable trays with the dimensions < 200 x 60 mm and a sheet thickness of t = 1.5 mm. All
other types of cable supporting structures (perforated cable trays, cable ladders, coated
variants, ...) must stop at a distance of maximum 150 mm from the surface of the pene-
tration seal (prEN1366-3:2020, A.4.4.3).

Conduits:
Penetration seal Hilti CFS-F FX at a height of = 80 mm
Single, rigid conduit <32 mm E1 90 — U/C 319091602-1,Revl
Bundled, rigid conduit | & < 100 mm P23.9-10
Single, flexible conduit | & < 32 mm
. 319091602-3,Revl
Slljji?dled, flexible con- &5 <100 mm El 60 - U/C P24 3.4

Approved cable load:
The mentioned cable conduits (single or bundled) are classified with and without cable
load according to Table C3 in C1.2.4 of EN 1366-3:2020.

Direct field of application according to C1.3.1.2: All cables currently in use in Europe that
fit into the cable conduits. Coaxial cables are limited to a maximum diameter of 28 mm.
Non-sheated cables (wires) are excluded.

Material:

PO (polyolefins) cover all plastics. Refer to C.1.3.3.2: all other plastics in the same flexi-
bility group are covered.

Flexibility group:
Both rigid and flexible pipes were tested.
Thus all flexibility groups can be classified (C.1.3.3.2).

Groups:
The cable conduits may be laid individually or in bundles (C.1.3.1.3).

Size:

Maximum single conduit: Diameter 32 mm.

Bundle: Max. cable conduit bundle diameter: 100 mm, whereby the largest cable con-
duits may not exceed 32 mm

1 Single or multi-core conduits with individual insulation of cables and an additional protection
sleeve for the cable bundle. Optical fibre cables are covered.
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Projecting length of electrical conduits:
The cable conduits must cover a cable length and project at least 500 mm from both
sides of the penetration seal.

Cable conduit end configuration:
The cable conduits must be sealed on the upper side at a depth of 15 mm with Hilti
CFS-S ACR.

4.4.6.6. Clima split cable bundles
Penetration seal Hilti CFS-F FX at a depth of 2 150 mm
Copper pipe®, |[<2x <18 mm S
A <380 W/mK t=1-142mm | & 3
. © 0"
: Tubolit 9 mm SO 2| El60-CU
Insulation - CS | ——— S E=%§ 319091602-3,Rev1
Frigoline9mm | § 5 2 2 P23.9-11
. £ )
PVC-U pipe? [<1x EIZE _ P24.5-7
PVC-C pipe® | @25/s4.3 mm g go |60 S
Single cable® =2 x w (/t: El 60
g <14 mm

5 Results for copper pipes also cover steel and stainless steel pipes

6 Elastomeric insulation materials of Euroclass B-s3, d0 / B-s2, dO or B-s1, dO

7 PVC-U pipe as per EN 1329-1, EN 1453-1, EN 1452-1

8 PVC-C pipe as per EN 1566-1

9 Non-sheathed cable with a maximum diameter of 14 mm and a maximum copper cross section A=7.5
mm?2
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4.4.6.7. Plastic pipes

PP-H! 2 =50 mm EI 90 — U/U
t=1.8 mm
2
1,8 ® 50;1,8
1,6
1,4
1,2
E
= 319091602-1,Rev1
o P26.4
0,4
0,2
0
0 10 20 30 40 50 60
@ [mm]
PVC-U2 @ =50 mm
PVC-C? t=1.8- 5.6 mm EI90 - UL
6
50:56 9
5
4
E
£ 3
= 319091602-1,Revl
2 S P26.5, P26.6
1
0
0 10 20 30 40 50 60
@ [mm]

1 PP-H pipe as per EN 1451-1
2 PVC-U pipe as per EN 1329-1, EN 1453-1 or EN 1452-1
3 PVC-C pipe as per EN 1566-1
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4.4.6.8. Coated metal pipes without insulation

. @ =32 mm
Geberit Mepla t=3.0mm El 90 - U/U

35
3 ® 32;3

2,5

t [mm]

15 319091602-1, Revl
P26.8

@ [mm)]

5. Limitations

The classification given above result from the direct field of application according to EN
1366-3:2009-05 for “Hilti CFS-F FX in timber building components

5.1. Warning

This report does not constitute any type approval or certification of the tested product.
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