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CFS-B Firestop Bandage

FIRESTOP AND FIRE PROTECTION SYSTEMS ACR

Firestop bandage CFS-B

APPLICATIONS

® Firestopping around insulated (hot/cold) non-flammable pipes

® Pipe materials: Insulated pipes including copper, steel and other
metals with heat conductivity lower than that of copper
(e.g.cast iron, stainless steel etc.)

® Various insulation materials

@ Suitable for use in openings in concrete, masonry block or
drywall

ADVANTAGES

® Highly versatile - one product for a variety of insulation
materials, pipe materials and pipe diameters

® Quick and easy to install - no drilling or additional tools needed

® No need to interrupt the pipe insulation material within the wall/
floor penetration

® Minimal thickness for easy installation in narrow gaps

Good elasticity for optimum flexibility

® \ery good acoustic insulation properties

g Smoke

Application table
CFS-B (Firestop Bandage - 2 mm thick)

Mould &
Mildew

i ~
E Siesmic %VVOC

Pipe Insulation No. Layers Reference No. of Recommened
diameter Thickness Wrap length penetrations drill hole X
(mm) (mm) (mm) with a 10m roll _(mm)

25 40 2 720 14 121

32 40 2 770 13 128

40 40 2 820 12 136

50 40 2 880 11 146

65 50 2 1100 9 181

80 50 2 1190 8 196

100 50 2 1320 8 216

125 50 2 1480 7 241

150 50 2 1630 6 266

200 50 3 2920 3 319

250 50 3 3390 3 369

300 65 3 4150 2 449

400 65 3 5090 2 549

400 75 3 5280 1.9 569

* Please consult Hilti representatives for application detail of different type of piping units

Ordering designation

CFS-B

Please visit Hilti website for the latest item numbers and related products

Technical data

Base materials

Concrete, Masonry, Drywall

Expansion temperature (approx.) 210 °C
Expansion ratio (unrestricted, 1:14

up to)

Storage and transportation -5-50°C
temperature range

Length 10m
Colour Grey
Thickness 2 mm
Width 125 mm

Application Procedure

1. Clean the opening. The
material around the
opening must be dry, in
sound condition and free
from dust or grease.

-y

-y

EN

. Install Hilti Firestop
Bandage CFS-B on both
sides of the open-ing to a
depth of 62.5 mm (see
marking on bandage).

Customer Hotline: Hong Kong 8228 8118, Macau 00800 8228 8118 Email: hksales@hilti.com
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2. Cut Hitti Firestop Bandage
CFS-B to fit the outside
diameter of the insutation.
Ensure 2 layers and an
overlap.

5. Close the remaining gap
with the recommend gap
filler. Refer to each base
material for the correct
filler.

o

3. Wrap Hiti Firestop
Bandage CFS-B around
the insulation. Secure the
bandage with steel bands
or wire (2 0.7 mm).

6. If it is necessary, an
additional insulation over
the bandage has to be
installed. Mount the
installation identification
plate beside the correctly
sealed opening, if required.

Order Now Watch Video

Sales pack Item number

quantity

1pc 429557
Oct 2024


https://www.hilti.com.hk/firestop-and-fire-protection-systems/firestop-collars%2c-wraps-and-bandages/r4774
https://www.youtube.com/watch?v=s_N1T352Fpg
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MHoro rbBKasa, evH poayKT 3a pasfiniHi TNoBe 13061panm

MeTanHu TPL6M

> Bbp3 v neceH MOHTaX, Manko HeobX0ANMO NPBLCTEHOBUOHO
MpOCTPaHCTBO

et
Véga painduv, liks toode eri tiilipi isoleeritud metalltorudele.
> Kiirelt ja litsalt paigaldatav, vétab vahe ruumi.

It

Ypa¢ lankstus vienas gaminys, skirtas izoliuoti jvairiy tipy metalinius
vamzdzius

> Spartu ir paprasta montuoti, pakanka nedidelio Ziedinio tarpo

sl
Visoko prilagodljiv, en izdelek za razli¢ne tipe izoliranih kovinskih cevi
> Hitra in enostavna montaza, zahtevan majhen okrogel prostor

vi

R4t linh hoat trong st dung, mét san pham chung cho céc dng kim loai ¢o
16p phi céch nhigt

> Lép rap nhanh chéng, d& dang, chi cn mt khong gian nhé quanh dng

cs

Velmi flexibilni, jeden produkt pro riizné druhy izolovanych kovovych
trubek

> Rychla a snadnd instalace, vyZaduje maly kruhovy prostor

hr

Vilo elasti¢an, jedan proizvod za razlicite vrste izoliranih metalnih cijevi

» Brzijednostavan za postavljanje, zahtijeva samo mali kruzni
proctor

v
Loti elastiga, viens produkts der dazadiem izolétu metéla caurulu
tipiem.

> Atri un viegli uzstadama, nepiecieSama neliela gredzenveida telpa.

sk

Vysokoflexibilny, jeden vyrobok na rézne typy izolovanych kovovych
trubiek

> Rychla a jednoducha intalacia, potrebny maly kruhovy priestor

zh
SERE —MERAINNATARESHRESEER
> RERTEES, ARRNIFR=IE

FS Bandage

CFS-B

el

1310iTEPO EUPAEKTO, EVOX TIPOIOV IO SIGPOPETIKOUG TUTTOUG HOVOPEVQV

HETOAIKGOV OWARVQV

> [priyopo Kol EUKOAO WG TIPOG TNV EYKATROTOON, GMOUTEITO PIKPOG
SoKTUNOONG XOPOG

hu

Nagy rugalmassagu; egy termék megfelel tobb fajta szigetelt
fémcs6hoz.

> Kis helyen is gyorsan és egyszer(en felszerelheté

r

Bbicokan r16KOCTb, OAMH MPOAYKTa ANIA Pa3HbIX TUMOB

WM30NMPOBaHHbIX METANUYECKUX TPY6

> BbicTpan 1 NpocTan ycTaHoBKa, Manas noTpeGHOCTL B MeCTe AnA
XpaHeHuA

tr
Farkli tiirden yalitilmis madeni borular igin son derece esnek bir tir(in.
> Cabuk ve kolay takilir, cepegevre kiigtik bir bosluk gerekir.

ro

Flexibilitate ridicatd, un singur produs pentru diferite conducte
metalice izolate.

> Usor si rapid de montat, necesitd spatiu mic de instalare.

2044968 A1-07.2012

Va
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1. TouncteTe oTBOpPA

2. Otpexere Hilti [MpotBONOXapHUAT 6aHOax A0 BBHLIHKA
AnameTsp Ha u3onaunaTa. Mmaitte npeasmua oeara cnos.

3. YsuiiTe MpoTMBONOXAPHIAT BaHOax oKono uaonauvATa. Gukcupaitre
6aHnaxa CbC CTOMaHeHM neHTn unm Ten (20,7 Mm).

4. MoHTupaiite FS BaHpaxsT OT ABETE CTPaHUB 0TBOPA Ha
IbnboynHa ot 62,5 MM.

5. 3artBoperte octasalata yra ¢ runc i MpotueonoxapHa naHa
Hilti.

6. Ao e Heobxoaumo, BbPXy baHaaxa TpAbsa fa 6boe MoHTMpaHa
NOMbAHUTENHA U3onaumA.

1. Puhastage ava.

2. Léigake Hilti tuletokkeside isolatsiooni vélisldbimdodu jérgi.
Arvestage kahe kihiga.

3. Mahkige tuletokkeside isolatsiooni imber. Kinnitage side terasest
kinnitusklambrite v6i Traadiga (0,7 mm).

4. Paigaldage tuletokkeside ava mdlemale kiljele 62,5 mm

paksuselt.
. Tihendage vahe kipsi voi Hilti tuletokkevahuga.
. Vajaduse korral tuleb sideme peale paigaldada lisaisolatsioonikiht.

1. I8valykite ertme

2. Atpjaukite Hilti“ juostos ,Firestop* gabal, atitinkantj iSorinj
izoliacijos skersmen;. Atsizvelkite j tai, kad prireiks dviejy
sluoksniy.

3. Apvyniokite izoliacijg juosta ,Firestop®. Pritvirtinkite juosta viela
(20,7 mm).

4. Juosty ,Firestop” jtaisykite 62,5 mm gylyje abiejose ertmes
pusése.

5. UZtaisykite likusj tarpa gipsu arba ,Hilti“ putomis ,Firestop“.

6. Jei batina, juost reikia padengti papildomu izoliacijos sluoksniu.

1. Ocistite odprtino

2. Hilti protipoZami trak izreZite na zunaniji Premer izolacije.
Upostevajte $tevilo 2 plasti.

3. Protipozarni trak ovijte okoli izolacije. Trak Zavarujte z jeklenimi
trakovi ali Zico (20,7 mm).

4. Namestite protipozami trak na obeh straneh Znotraj odprtine v
globini 62,5 mm.

5. Zaprite preostalo odprtino z gipsom ali Hilti protipoZarno peno.

6. Ce je potrebno, je potrebno ez trak namestiti dodatno izolacijo.

1. Lamsach I8 & tuong

2. Cét bang chong chay Hilti theo dudng kinh ngoai cla lop cach nhiét.
Chu ¥ chiéu day clia hai lop

3. Quan bang chéng chéy Xung quanh 16p cach nhiét.

4. Cédinhlop bang da quan bang céac dai thep hodc bang day (20.7 mm)

5. Quén bang chdng chay tir ca hai phia clia 16 twong sau vao trong dén
62,5 mm

6. Bitkin cac khe hd con lai béng thach cao hoéc bot chdng chay Hilt.
Néu thay can thiét c thé boc thém mét I6p phd cach nhiét 1én trén bang
chdng chay
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1. Vycistéte otvor

2. Vyiiznéte protipozami bandaz Hilti podle vnéj$iho priméru
izolace. Zohlednéte dvévrstvy.

3. Protipozarni bandaz omotejte kolem izolace. Upevnéte ji pomoci
ocelovych paskd nebo Dratem (= 0,7 mm).

4. Protipozami bandaz na obou stranéch instalujte v otvoru v
hloubce 62,5 mm.

5. Zbyvajici prostor uzaviete sadrou nebo protipozami pénou Hilti.

6. V pfipadé potfeby musi byt pfes bandaz polozena dalsi izolace.

1. Ocistite otvor

2. lzrezite Hilti vatrootpornu oblogu prema Vanjskom promjeru
izolacije. Uzmite u obzir broj od 2 sloja.

3. Zamotajte Vatrootpornu oblogu oko izolacije. Osigurajte povez
Celiénim vrpcama ili zicom (20,7 mm).

4. Postavite Vatrootpornu oblogu na obje strane unutar otvora u

dubini od 62,5 mm.
. Zatvorite preostali otvor gipsom ili Hilti vatrootpornom pjenom.
6. Ako je potrebno, preko zavoja treba postaviti dodatnu izolaciju.

o

1. Notiriet atveri.

2. Nogrieziet Hilti pretaizdeg$anas lentu atbilstosi izolacijas aréjam
diametram. Nemiet véra, ka bis vajadzigas divas Kartas.

3. Aptiniet pretaizdegSanas lentu ap izolaciju. Nostipriniet tinumu ar
metala lentu vai stiepli (20,7 mm).

4. Uzstadiet pretaizdeg$anas lentu atveres abas pusés 62,5 mm
dziluma.

5. Atlikuo vietu aizpildiet ar gipsi vai Hilti pretaizdeg$anas putam.

6.Ja vajadzigs, virs tinuma jauzstada papildu izolacija

1. Vydistite otvor

2. OdreZte protipoziarnu bandaz Hilti podfa Vonkajsieho priemeru
izolacie. PocCitajte s 2 vrstvami.

3. ProtipoZiamu bandaz obmotajte okolo izolacie. Bandéz
zabezpecCte ocelovou paskou alebo drétom (= 0,7 mm).

4. ProtipoZiarnu bandéZ naintalujte na obidve strany s otvorom s
hibkou 62,5 mm.

5. Zostavajlci medzeru uzatvorte sadrou alebo protipoZiarnou penou

Hilti.
. Ak je to potrebné, nainstalujte cez bandaz doplfiujucu izol&ciu.

=_O>
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1. KaBopioTe 10 Gvolypa

2. Koyre Tv Tauvio MupdoBeong Hilti Booer g EZwTepikric
SIOUETPOU TNG POVRONG. AKBETE UTOWN 0O TOV BPIBO TV 2
OTPWOEWV.

3. Tuhigte Tnv Tauviar MupdoPeong Hilti yupw amd Ty poveon.
AcQaNioTE TNV Tanvio pe oTodAIvEG Awpideg i oUpua (=0,7 mm)

4. Tomobetnote TV Touviat FS kau 0TI U0 TAEUPEC VTG TOU
avoiyparog o B&Bog 62,5 mm.

5. KAeioTe T0 KEVO TIOU UNGPXE! pE YUWO 1) pe Appd MupdoBeong Hilti.

6. Eav eivan amapaitnTo, mpémel vo TomoBeTnBei piox emmpoodem
HOVQON OTNV TV

1. Tisztitsa ki a nyilast

2. Végja a Hilti T(izvédelmi kdtést a szigetelés Kuls§ atmérdjének
megfeleld méretiire. Két réteggel szamoljon.

3. Tekerje korbe a Tlizvédelmi kétést a szigetelésen. Biztositsa a
kotést acélszalaggal vagy dréttal (z0,7 mm).

4. Helyezzen fel Tiizvédelmi kotést a nyilds mindkét oldalara
62,5 mm-es mélységben.

5. Hilti T(izvédelmi hab vagy gipsz hasznalataval zérja le a
fennmarado nyilast.

6. Sziikség esetén helyezzen tovabbi szigetelést a ktés felé.

1. TpouncTutb OTBEPCTHE.
2. Orpesatb npoTuBonoxapHyro NnewTy Hilti no paawepy HapyxHoro
[AvameTpa U30NALMM C PACcYeToM YKNaaKu NeHTbI B 2 CMOA.
3. O6moTaTtb MPOTUBOMOXAPHYHO NEHTY BOKPYT 30NALMK. 3aKkpenuTs
NEHTY CTanbHbIMI MONOCaMV UMK NPOBONOKON (20,7 MM).
4. YCTaHOBMTb MPOTUBOMOXAPHYHO NEHTY Ha 0Benx CTOpOHaX
0TBEPCTUA Ha rMy6uHy 62,5 Mm.
. 3afenarb CTbIK FMMCOM Ui NPOTUBOMOXapHOW neHon Hilti.
. Mpyn Heo6X0ANUMOCTI YCTAHOBTb NOBEPX NEHTbI [OMOMHUTENbHBIA
CNoM N3onALMM.

1. Acikhigi temizleyiniz

2. Hilti Yangin Durdurucu Bandaji yalitimin di ¢apina gore kesiniz.2
tabaka bulundugunu dikkate aliniz.

3. Yangin Durdurucu Bandaji yalitimin etrafina sariniz. Bandaji gelik
tel seritlerle (0,7 mm) saglama aliniz.

4. Yangin Durdurucu Bandaji agikligin icinde her iki tarafta 62,3 mm
derinlige kadar takiniz.

5. Kalan boslugu algiyla veya Hilti Yangin Durdurucu Kdpiikle
kapatiniz.

6. Gerekirse bandajin Uizerine ilaveten yalitici konulabilir.

1. Rengor &bningen

2. Skeer Hilti Brandstop Bandet til den udvendige diameter af
isoleringen sa der er til 2 lag.

3. Fastgar Brandstop Bandet rundt om isoleringen med staltrad
(0.7 mm).

4. Paseet Brandstop Band pa begge sider i abningen, i en dybde pa

62,5 mm.
. Forsegl det resterende hulrum med gips eller Hilti CFS-F FX
. Hvis nadvendigt, kan et ekstra lag isolering seettes over bandet.

oo
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L E G END

Technical Services, Inc.

www.legend-group.com
88 Empire Drive ¢ St. Paul, Minnesota ¢ 55103
(651) 642-1150 « fax (651) 642-1239

VOC Content Test Certificate

October 23, 2009

Supplier: Hilti Entwicklungsgesellschaft mbH
BU Chemicals
Hiltistrasse 6
86916 Kaufering
GERMANY

Sample Description: Hilti CP 646
Date tested: July 20, 2009

Test Method: SCAQMD method 304-91 Determination of Volatile Organic Compounds
(VOC) in various materials as referenced by South Coast Air Quality
Management District (SCAQMD) rule 1168. The values also comply with the
requirements of EPA test method #24.

Test Data: Legend Project Number 0903311

Specification Product
LEED 2009 (LEED 3.0)
LEED 2.2
IEQ-4.1: Low-Emitting Materials — L
Firestop Materials Hi |t|

Green Building Council of Australia CP 646

Green Star Office Design 3.0, IEQ-13
Green Star Office Design 2.0, IEQ-13
Green Star Office Interiors 1.1, IEQ-11

Multipurpose Construction Materials;

VOC Limit: 70 g/L Product contains: 9.2 g/L of VOC

William Welbes Allen Noreen, Ph.D.
Vice President of Laboratory Operations Technical Director

CFS-B Firestop Bandage Page 4 of 175 Oct 2024



Ref. no : 199/FP/DY/23
Date : 08 Dec 2023

Subject :  Naming of Hilti CFS-B Firestop Bandage

To whom it may concern,

| am writing to confirm that “"CP646” which shown in VOC Content Test Certificate is equivalent to
“Firestop bandage CFS-B” which shown in product catalogue.

Should you have further questions, please do not hesitate to contact our Technical Representatives,
Customer Service Hotline at 8228-8118, or email us at hksales@hilti.com.

Yours faithfully,

Dennis Yeung
Head of Product Leadership Strategy, F&P
Hilti (Hong Kong) Ltd.

CFS-B Firestop Bandage Page 5 of 175 Oct 2024



S/~ warrington

certification

Warrington Certification Ltd
Holmesfield Road

! Warrington

| WA1 2DS

United Kingdom

T:+44 (0) 1925 646 669
i W: www warringtoncertification.com
| E: elass@exova.com

Member of
www.eota.eu

European Technical
Assessment

ETA 10/0212
of 06/05/14

Technical Assessment Body issuing the ETA and designated according to Article 29

of the Regulation (EU) No 305/2011:

Trade name of the construction
product

Hilti Firestop Bandage CFS-B

Product family to which the
construction product belongs

Fire Stopping and Sealing Product Penetration
Seals

Manufacturer

Hilt Corporation
Feldkircherstrasse 100
9494 Schaan
Liechtenstein

Manufacturing plant(s)

Werk 5a

This European Technical Assessment
contains

44 pages including 4 Annex(es) which form an
integral part of this assessment.

Annex(es) A - D Contain(s) confidential
information and is/are not included in the
European Technical Assessment when that
assessment is publicly available.

This European Technical Assessment is
issued in accordance with regulation
i (EU) No 305/2011, on the basis of

ETAG 026, edition 2011, used as European
Assessment Document (EAD)

ETA 10/0212 off 06/05/14 — Page 1 of 44

CFS-B Firestop Bandage
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General Comments

1. This European Technical Assessment is issued by Warrington Certification Limited on the
basis of ETAG 026 Fire Protective Products Part 1: General June 2013, and Part 2: Fire
Stopping and Fire Sealing Products Aug 2011, Used as European Assessment Document.

2. This European Technical Assessment is not to be transferred to manufacturers or agents
of manufacturers other than those indicated on page 1, or manufacturing plants other
than those indicated on page 1.

ETA 10/0212 off 06/05/14 — Page 2 of 44
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1 SPECIFIC CONDITIONS OF THE EUROPEAN TECHNICAL ASSESSMENT

1 Technical Description of the Product

(Detailed information and data are given in Annexes)

1)

2)

3)

4)

5)

Hilti Firestop Bandage CFS-B is a graphite based pipe wrap used to reinstate the fire
resistance performance of wall or floor constructions where they have been provided
with apertures for the penetration of single or multiple services.

The Hilti Firestop Bandage CFS-B is supplied in roll form, with binding wire used to wrap
around pipes and pipe insulation to form a penetration seal. The bandage is cut to a
length which suits the overall diameter of pipe or pipe and insulation and wrapped
around the penetration twice.

Hilti Firestop Bandage CFS-B is supplied in 125 mm width, 2 mm thick and 10 m length.
Hilti Firestop Bandage CFS-B is used in conjunction with Hilti Firestop Acrylic CFS-S ACR
to seal annular spaces up to 15 mm. Hilti Firestop Acrylic CFS-S ACR is subject to a
separate ETA referenced 10/0292 & 10/0389.

Hilti Firestop Bandage CFS-B is used in conjunction with mortar and gypsum to seal
annular spaces up to 50 mm. The mortar should be EN998-2 — class M10.

Internal use- ETAG 026-2 (used as European Assessment Document EAD) Type 7.

2 Specification Of The Intended Use In Accordance With The Relevant
EAD

2.1 Intended Use

The intended use of Hilti Firestop Bandage CFS-B is to reinstate the fire resistance
performance of rigid and flexible wall constructions where they are penetrated by various
insulated plastic, aluminium composite and metallic pipes.

1)

The specific elements of construction that the system Hilti Firestop Bandage CFS-B may
be used to provide a penetration seal in, are as follows:

Rigid walls: The wall must have a minimum thickness 100 mm and comprise
concrete, aerated concrete or masonry, with a minimum density of 550
kag/m®.

Rigid Floors ~ The floors must have a minimum thickness of 150 mm and comprise
concr??te, aerated concrete or masonry, with a minimum density of 550
kg/m”.

Flexible walls The wall must have a minimum thickness of 100 mm and comprise
timber or steel studs lined on both faces with minimum 2 layers of 12.5
mm thick, ‘Type F’ Gypsum boards according to EN 520. In timber stud
walls, no part of the penetration shall be closer than 100 mm to a stud,
the cavity must be closed between the penetration seal and the stud and
minimum 100 mm of insulation of class A1 or A2 according to EN 13501-
1, is provided within the cavity between the penetration seal and the
stud.

ETA 10/0212 off 06/05/14 — Page 3 of 44
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The supporting construction must be classified in accordance with EN 13501-2 for the required
fire resistance period.

2) The System Hilti Firestop Bandage CFS-B may be used to provide a penetration seal with
insulated plastic, aluminium composite and metallic pipes

3) There is no minimum separation between adjacent seals

4) Services in walls shall be supported at maximum 450mm from the face of the separating
element for walls, and 330mm above the surface of the floor.

5) The provisions made in this European technical approval are based on an assumed

working life of the firestop product of 10 years, provided the conditions laid down in
clauses 4 and 5 relating to manufacturing, installation, use and repair, are met.
The indications given on the intended working life cannot be interpreted as a guarantee
given by the producer or the approval body, but are to be used as a means for selecting
the appropriate product in relation to the expected economically reasonable working life
of the works, The real working life might be, in normal use conditions, considerably
longer without major degradation affecting the essential requirements.

2.2 Use Category

Type Z;: Intended for use at internal conditions with humidity classes other than Z,,
excluding temperatures below 0°C.

ETA 10/0212 off 06/05/14 — Page 4 of 44
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3 Performance Of The Product And References To The Methods Used For

Its Assessment

The assessment of fitness for use has been made in accordance with EOTA ETAG 026 Part 2:
2011-08-08 (used as European Assessment Document, EAD)

ETAG ETA Characteristic
Clause Clause
No. No.

Assessment of
characteristic

Mechanical resistance and stability

Not relevant

Safety in case of fire

See Clause 2.1

241 3l Reaction to fire Class E according to EN
13501-1
2.4.2 3.2 Resistance to fire See clause 2.2 & Annex C
Hygiene, Health and the
Environment
24.3 3.3 Air permeability No performance determined
244 3.4 Water permeability No performance determined
2.4.5 3:5 Dangerous substances See clause 2.5
Safety in use
2.4.6 3.6 Mechanical resistance and stability No performance determined
2.4.7 3.7 Resistance to impact/movement No performance determined
24.8 3.8 Adhesion No performance determined
Protection against noise No performance determined
249 3.9 Airborne sound insulation No performance determined
Energy, Economy and Heat
Retention
2.4.10 3.10 Thermal properties No performance determined
24.11 3.11 Water vapour permeability No performance determined
General aspects relating to fitness for
use
2.4.12 3.12 Durability and serviceability Z;

3.1 Reaction to fire

System Hilti Firestop Bandage CFS-B is classified ‘E in accordance with EN 13501-1,

ETA 10/0212 off 06/05/14 — Page 5 of 44
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3.2 Resistance to fire

System Hilti Firestop Bandage CFS-B has been tested in accordance with EN 1366-3: 2009 based
upon the test results and the field of direct application specified within EN 1366-3: 2009, the
system Hilti Firestop Bandage CFS-B has been classified in accordance with EN 13501-2, as given
in Annex C:

The seals may only be penetrated by the services described in Annex C; other parts or support
constructions must not penetrate the seal.

The service support construction must be fixed to the building element containing the
penetration seal or a suitable adjacent building element, in such a manner that in the case of

fire, no additional load is imposed on the seal. Furthermore it is assumed that the unexposed
face support is maintained for the required period of fire resistance.

Pipes must be perpendicular to the seal surface,
It is assumed that compressed air systems are switched off by other means in the case of fire.

The function of the pipe seal in case of pneumatic dispatch systems, pressurised air systems etc.
is guaranteed only when the systems are shut off in case of fire.

The assessment does not cover the avoidance of destruction of the seal or of the abutting
building element(s) by forces caused by temperature changes in case of fire. This has to be
considered when designing the piping system.

The approval does not address any risks associated with leakage of dangerous liquids or gases
caused by failure of the pipe(s) in case of fire.

The classifications relate to C/U (capped inside the furnace/uncapped outside) for metal pipes
and U/C (capped outside/uncapped inside the furnace) for plastic and composite pipes. For
further information refer to national regulations.

The durability assessment does not take account of the possible effect of substances permeating
through the pipe on the penetration seal.

3.3 Air permeability

No performance determined

3.4 Water permeability

No performance determined

3.5 Dangerous substances

The applicant is required to submit a written declaration stating whether or not the fire stopping
and fire sealing product contains dangerous substances according to European and national

regulations, when and where relevant in the Member States of destination, and shall list these
substances.
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Hilti Corporation declare that product Hilti Firestop Bandage CFS-B is in compliance with Council
Directive 76/769/EEC of 27th July 1976 on the approximation of the laws, regulations and
administrative provisions of the Member States relating to restrictions on the marketing and use
of certain dangerous substances and preparations (incl. all amendments and adaptations).

Confirmation has further been declared that all dangerous chemical substances > 1.0 % w/w as
well as all toxic, carcinogenic, toxic for reproduction and mutagenic chemical substances > 0.1 %
w/w (Status: 29. adaption -2004/73/EG — of the EU directive 67/548/EEC - classification,
packaging and labelling of dangerous substances) are stated in the Hilti Firestop Bandage CFS-B
material safety data sheets (according to 91/155/EEC including amendments) and have been
considered for the classification of the products according to the directive1999/45/EG
(classification of preparations, including amendments).

All dangerous chemical substances are below the classification limits of 67/548/EEC.
3.6 Mechanical resistance and stability
No performance determined.

3.7 Resistance to impact/movement
No performance determined.

3.8 Adhesion

Not relevant.

3.9 Airborne sound insulation

No performance determined

3.10 Thermal Properties

No performance determined.

3.11 Water vapour permeability

No performance determined.

3.12 Durability and serviceability

Hilti Firestop Bandage CFS-B has been tested in accordance with EOTA Technical Report - TR024
— Edition November 2006, for the type Z; use category specified in ETAG 026-2 (used as
European Assessment Document, EAD), and the results of the tests have demonstrated
suitability for penetration seals intended for use in internal conditions with humidity lower than
85% RH excluding temperatures below 0°C, without exposure to rain or UV.
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4 Assessment And Verification Of Constancy Of Performance (Hereinafter AVCP)
System Applied, With References To Its Legal base

According to the decision 1999/454/EC of the European Commission the system of assessment
and verification of constancy of performance (see Annex V to the Regulation (EU) No 305/2011)
given in the following table apply:

Products Intended uses Level or Class System
Fire stopping and For fire compartmentation and Any System 1
fire sealing / or fire protection or fire
products performance

5. Technical Details Necessary For The Implementation Of The AVCP System, As
Provided For In The Applicable EAD.

Tasks for the Manufacturer

Factory production control

The manufacturer shall exercise permanent internal control of production. All the elements,
requirements and provisions adopted by the manufacturer shall be documented in a systematic
manner in the form of written policies and procedures, including records of results performed.
This production control system shall ensure that the product is in conformity with this European
Technical Assessment.

The manufacturer may only use constituent materials stated in the technical documentation of
this European Technical Assessment.

The factory production control shall be in accordance with the Control Plan of 17/3/10 relating to
the European technical assessment ETA 10/0212 which is part of the technical documentation of
this European technical assessment. The “Control Plan” is laid down in the context of the factory
production control system operated by the manufacturer and deposited at Warrington
Certification Limited.

The results of factory production control shall be recorded and evaluated in accordance with the
provisions of the Control Plan.

ETA 10/0212 off 06/05/14 — Page 8 of 44

CFS-B Firestop Bandage Page 13 of 175 Oct 2024



Other tasks of manufacturer
Additional information

The manufacturer shall provide a technical data sheet and an installation instruction with the
following minimum information:

(a) Technical data sheet:

= Field of application:

= Building elements for which the penetration seal is suitable, type and
properties of the building elements like minimum thickness, density, and - in
case of lightweight constructions — the construction requirements,

= Services for which the penetration seal is suitable, type and properties of the
services like material, diameter, thickness etc. in case of pipes including
insulation materials; necessary/allowed supports/fixings (e.g. cable trays)

» Limits in size, minimum thickness etc. of the penetration seal

= Construction of the penetration seal including the necessary components and
additional products (e.g. backfilling material) with clear indication whether
they are generic or specific.

(b) Installation instruction:

= Steps to be followed
= Procedure in case of retrofitting.

Tasks of approved bodies
The approved body shall perform the
— initial type-testing of the product,
— initial inspection of factory and of factory production control,
— continuous surveillance, assessment and approval of factory production control,

In accordance with the provisions laid down in the " Control Plan” of 17/3/10 relating to the
European Technical Assessment 10/0212.

The approved body shall retain the essential points of its actions referred to above and state the
results obtained and conclusions drawn in a written report.

The approved certification body involved by the manufacturer shall issue an EC certificate of
conformity of the product stating the conformity with the provisions of this European technical
assessment.

In cases where the provisions of the European technical assessment and its "Control Plan" are no

longer fulfilled the certification body shall withdraw the certificate of conformity and inform the
Warrington Certification Limited without delay.
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Signatories

/Z///f

Responsible Officer

C. Abbott* - Principal Certification Engineer

/.

Approved

A. Kearns* - Technical Manager

* For and on behalf of Warrington Certification Limited.
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Annex A

Reference Documents and LIST OF ABBREVIATIONS

References to standards mentioned in the ETA:

EN 13501-1 Fire classification of construction products and building elements — Part
1: Classification using test data from reaction to fire tests

EN 13501-2 Fire classification of construction products and building elements — Part
2: Classification using test data from fire resistance tests

EN 1366-3 Fire resistance tests for service installations - Part 3: Penetration seals

Other reference documents:

EOTA TR 024 Characterisation, Aspects of Durability and Factory Production Control for
Reactive Materials, Components and Products

ETAG No. 026: Part 2 Guideline For European Technical Approval of Fire Stopping and Fire
Sealing Products, Part 3: Penetration Seals(used as European
Assessment Document, EAD)
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Annex B
Description of Product and Product Literature

Hilti Firestop Bandage CFS-B

A detailed specification of the product is contained in document “Evaluation Report” relating to
the European Technical Approval ETA — 10/0212 issued on 07/04/14, of Hilti Firestop Bandage
CFS-B which is a non-public part of this ETA.

1 Installation
Installation of system Firestop Bandage CFS-B shall be conducted as follows:

1 2 3

Clean opening. Cut Hilti Firestop Bandage CFS-  Wrap Hilti Firestop Bandage
B to fit the outside diameter of  CFS-B around the insulation.
the insulation. Consider the Secure the bandage with
number of 2 layers. steel bands or wire (2

0.7mm)

6

Install Hilti Firestop Bandage Close the remaining gap with If it is necessary, an
CFS-B on both sides within the  mortar or gypsum. additional insulation over the
opening in a depth of 62.5 mm. bandage has to be installed.

Two layers of bandage are required around the pipe/insulation.
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2 Indications to the manufacturer
2.1 Packaging, transport and storage
The following measures should be adopted with regard to handling and storage of the Hilti
Firestop Bandage CFS-B:
« Handling
— Information for safe handling: No special measures required.

— Information about protection against explosions and fires: No special measures
required.

« Storage
— Don't store the product under 0 °C and not over +60 °C

2.2 Use, maintenance, repair
The system Hilti Firestop Bandage CFS-B should be installed and used as described earlier in this
document.

System Hilti Firestop Bandages CFS-B seals which are damaged should not be used or if
damaged after installation, should be removed and replaced with undamaged bandages.

In the area covered by the ETA when the set up recommendation have been followed there is no
maintenance protocol to be followed. The product does not need any maintenance in the life
time indicated in the ETA.
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Annex C

RESISTANCE TO FIRE CLASSIFICATION OF PENETRATION
SEALS MADE OF HILTI FIRESTOP BANDAGE CFS-B

Intended use of pipes and reference to relevant section.

Flexible and

Typical Pipe Pipe rigid wall Rigid wall Floor
Application Material standard > 100 mm =200 mm Z150mm
Copper see 2.1.2 see 2.2.2 see 2.3.2
Steel see 2.1.3 see 2.2.3 see 2.3.3
Heating | Alu Composite EN ISO
Pipes 21003 see 2.1.4 see 2.2.4 see 2.3.4
EN ISO
PE-Xa 15875 see 2.1.5 - see 2.3.5
Stainless see 2.1.3 see 2.2.3 see 2.3.3
Steel
Potable Alu Composite EN ISO
Water Pipes 21003 see2.1.4 see2.24 see 2.3.4
ENISO
PE-Xa 15875 see 2.1.5 - see 2.3.5
Copper see 2.1.2 see 222 see 2.3.2
Steel /
Stainless see 2.1.3 see 2.2.3 see 2.3.3
Coaling Siosl
Alu Composite EN ISO
Pibes 21003 see 2.1.4 see 2.2.4 see2.3.4
PE-HD EN 12201-2 see 2.1.5 see 2.3.5
Various Copper see2.1.2 see 2.2.2 see 2.3.2
Steel see 2.1.3 see 2.2.3 see 2.3.3
Alu Composite| EN ISO
Pipes 21003 see 2.1.4 see2.2.4 see 2.3.4
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1 General Information Hilti Firestop Bandage CFS-B

1.1 Penetration seal and bandage installation

Pipes insulated with elastomeric combustible insulation (see Annex D) fire-stopped by wrapping
the Hilti Firestop Bandage CFS-B twice around the insulation material.

Steel wire is utilised to hold the Hilti Firestop Bandage CFS-B together, positioned approximately
in the first quarter measured from the flank.

The Hilti Firestop Bandage CFS-B is mounted on both side of the penetration.
The Hilti Firestop Bandage CFS-B is then pushed into the penetration in line with the designated

marking shown on midsize of the Hilti Firestop Bandage CFS-B or at 100 mm thick walls the Hilti
Firestop Bandage CFS-B was placed with a distance of approximately 5 mm from each other.

1.1.1 Single penetration seal

Single insulated pipes running through the penetration are sealed utilising two layers of
Hilti Firestop Bandage CFS-B.

Installation scheme of bandage
a) side view b) front view

a) b)

1.1.2 Bundled penetration

Small aluminium composite pipes (<@ 16mm) can be wrapped together in a double
penetration with the Hilti Firestop Bandage CFS-B.

Hilti Firestop Bandage CFS-B is wrapped over both insulated pipes. Fixing and
positioning of the bandage is installed as described above.

Installation and Hilti Firestop Bandage CFS-B is as described above
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1!2

1.2.1

1.2.2

1.3

Installation sceme of bandage
Front view of two pipes wrapped together with bandage

Pipe insulation with combustible and mineral wool insulation

Specific insulation thickness with corresponding classification class is shown at each
section below.

Elastomeric combustible insulation

Pipes are insulated with elastomeric combustible insulation material of varying
thickness'.

Elastomeric material ranges from 7,7 mm up to 45 mm in configuration (CS) Continued
Sustained.

Results were displayed considering E.2.7.5.2 and E.2.7.8.2 allowing interpolation of wall
thickness and diameter between tested specimens and insulation thickness,
respectively.

Metallic pipes from diameter 323.9mm on were insulated by a fixed thickness of 25mm
elastomeric combustible insulation.

Metallic pipes were tested in C/U configuration, plastic and aluminum composite pipes in
U/C canfiguration

Mineral woeol insulation

For mineral wool insulation Rockwool conlit shells /Rockwool 800 or Rockwool
KlimaRock / Rockwool RS 800 (40mm, approx. 40kg/m3; (LI) Local Interrupted was
utilised.

Additional Protection
Additional insulation material (AP) is utilised for some applications and comprises of the
following:
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AP1: Armaflex AF elastomeric material for thermal insulation, 19 mm thick and 250 mm
in length (LI) Local Interrupted

AP2: Mineral wool, Rockwool Klimarock, 40mm thick, 250 mm in length; density
approximately40kg/m2 (LI) Local Interrupted

AP3: Beading / Outside Framing

Beading for flexible wall (100 mm) is applied by adding boards on both sides in two
layers (2x12,5 mm Type F board) fixed with drywall screws. The resulting strips around
the pipe whole are at least 50 mm in width. Final penetration seal thickness is 150 mm.
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1.4

1.4.1

1.4.2

1.4.3

1.44

145

1I4l6

1.5

1.6

Clearance to insulated pipes and other fire-stopped services

Clearance of services to each other — references see below 1.4.1 to 1.4.5
These clearance are valid for flexible, rigid wall and floor.

Clearance to pipes firestopped by bandage in linear configuraton - S;

Clearance is 2 0 mm to each other for insulated pipes wrapped by bandage CFS-B and
in some cases to additional protection according classification,

Clearance to pipes firestopped by bandage in cluster configuraton — S,

Clearance is = 0 mm to each other for insulated pipes wrapped by bandage CFS-B and
in some cases to additional protection according classification.

Distances to seal edge - S;
In round openings distance to seal edge are up to 50mm. In case where no gap is left
between construction and bandage, smoke tightness has been secured.

Clearance to Hilti Firestop Collar CFS-C EL - S,
Clearance to Hilti Firestop Collar is shown to be zero. Please refer for detailed results
the corresponding ETA 14/0085.

Clearance to Conlit shell and Klimarock - Ss
Insulated pipes fire-stopped with Hilti Firestop Bandage CFS-B are tested to have a
clearance to bandage or respectively to additional protection of zero.

Distance to PE-HD / PE-Xa pipes- S¢

Minimum distance to plastic pipes (PE-HD / PE-Xa) is in Wall 265 mm, in floor 20 mm,
Annular Gap

In flexible and rigid wall Hilti Acrylic Firestop CFS-S ACR and gypsum is used to fill
annular space. Mortar and gypsum is used in rigid walls and floors.

Hilti Acrylic Firestop CFS-S ACR is used for gaps of 0 mm -15 mm

Mortar and gypsum is used in rigid walls and floors, annular space is allowed from
approximately 3 up to 50 mm.

Pipe Support
Pipes are supported in wall application at a distance of 450 mm.
In floors first support was in 330 mm distance installed from surface.
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2 Testing of fire resistance in different constructions

2.1 Flexible wall (=100 mm)

2.1.1 Installation variations of insulated pipes protected by Hilti Firestop
Bandage CFS-B

Installation examples:

a) Standard installation

b) Installation with additional protection AP1

c) Installation with additional protection beading/outside framing (AP3)

a)

c)
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2.1.2 Copper pipes
Copper pipes are insulated with elastomeric combustible insulation ranging in thickness
[mm] from 7,5mm till up to 36,5mm.

Pipe : Insulation : :
diamaca Pipe wall thickness toe [mm] Classification
Service thickness . ,
rdc te [mm] from to addition. protection
[mm] @ small|@ big|@ small|@ big AP1 |AP3

Copper 10to18 | 1-14,2 75 8,0 | 154 |32,0|EI9S0 . -
Copper 18tod42 | 1-14,2 8,0 90 | 33,5 |36,5|EI60]EI90 .
Copper 18to42 | 1-~142 145 [16,5| 33,5 |36,5 |EI90 .

Copper 18to42 | 1-14,2 8,0 9,0 33,5 | 36,5 EI 90
Copper 10to35 | 1-14,2 7,5 9,0 | 154 | 35,0 EI 120
Copper pipe = relation wall thickness towards pipe diameter
Graph shows pipe wall thickness (II) towards pipe diameter (@ dC)
-
E 10M14.2 221142 a5/14.2 42{14.2
‘o 141 * ot
T 2]
10 -
8-
6 -
4 4
21 1011 22/1 36/ 421
[} : . ; : e
0 5 10 15 20 25 30 35 40 45
dg [mm]
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Copper pipes, C/U, flexible wall 2100 mm - EI 90
Thin insulation thickness aquires at higher pipe diameter additional protection
(AP1 or AP3; dark area)
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ dC)
. |
E 401 42/38.5
E 35/35 ,
E a5 | 1amo 22335
et m 4
25
m 4
10/15.5 A
15 . -
AP1/AP3
10 - o &
5 107.5 18/8.8 22/8.5 35/ 4219
0 5 10 15 20 25 30 35 40 45
de [mm]

Copper pipes, C/U, flexible wall =100 mm — EI 120
Additional protection AP3 — penetration seal thickness 150 mm
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ dC)

35 | 22/33.5 e
30

18/32

15 | 10/15.5

6 fhe 18185 22/8.5 358

de [mm]
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2.1.3

Steel Pipes

Applying Annex E1.3.2 of DIN EN 1366-3:2009 the field of application given above for
copper pipes is also valid for other metal pipes with lower heat conductivity than copper
and a melting point of minimum 1050°C, e.g. unalloyed steel, low alloyed steel, cast
iron, stainless steel, Ni alloys (NiCu, NiCr, NiMo alloys) and Ni.

Pipe Pipe wall Insulation
Service | diameter | thickness thickness tpoe [mMm] Classification
dc [mm] | tc [mm]
from to addition.
protection
@ | @big |@small| @big | _ AP1| AP3
small
Steel 10,2to 18 |1-14,2 7,5 8,5 15,4 33.5 EI 90
Steel 18 to 42 1-14,2 8,5 9,0 32,0 36,5 EI 60 |EI 90
Steel 18 to 42 1-14,2 14,0 16,5 32,0 36,5 EI 90
Steel 42,4t076 |(1,4-14,2 |[16,5 17,5 36,5 40,5 EI 90
Steel 10,2 to 76 1-14,2 7,5 9,5 15,4 40,5 EI 90
Steel 76 to 159 1,8-14,2 40,5 45 40,5 45 EI 90
Steel 10,2 - 60 1-14,2 ) 9,0 15,4 39 EI 120
Steel pipe, flexible wall 2100 mm - relation wall thickness towards pipe
diameter
Graph shows pipe wall thickness (tc) towards pipe diameter (@ dC)
z 16}
E 10/14.2 76/14.2 159/14.2
o 141 s
12 -
10 -
a 4
s _
4 -
% i : 159/2.6
d 76/1.8 .
0 20 40 60 80 100 120 140 160 180
dc [mm]
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Steel pipes, C/U, flexible wall =100 mm - EI 90
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ dC)

159/45

tpg [mm]

0 20 40 80 80 100 120 140 160 180

dg [mm]
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Steel pipes, C/U, flexible wall 2100 mm - EI 60 or EI 90 + AP1

Additional protection AP1 is required to reach EI 90

From pipe @ 76 to @ 159 mm classification is EI 120 at high insulation thickness
(40.5/45 mm; see dotted line in graph below)

Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d)

o

-
B

-3
3

180
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CFS-B Firestop Bandage

Steel pipes, C/U, flexible wall 2100 mm - EI 120 with beading (AP3)
Additional protection AP3, thickness of penetration seal 150 mm
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)

45 -
40
35 4
30 ~
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20 ~
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2.1.4 Aluminium Composite Pipes

Insulation thickness Classification
Pipe (min) =
Manu- Product ARraiay de from to Additional
facturer name Protection
(mm)
2 {0] 2 o AP3
small | big | small | bi
16 to 32 8,0 9,0 32,0 |350| EI90
_ 32 to 40 90 [ 9,0 350 [365]| EI60
prekiacte: | ARt T sw 90 |90 | 351 |37.5 E1 120
50 to 75 90 | 9,0 | 375 |40,5| EI60
50 to 75 37,5 |40,5| 37,5 | 40,5 | EI 120
16 to 32 8,0 9,0 32,0 | 350 ]| EI90
3210 40 90 |90 | 350 [365]| EI60
Geberit Mepla 32 to 50 90 |90 351 [375 EI 120
50 to 75 90 |90 | 375 |40,5| EI60
50to 75 375 |40,5| 37,5 |40,5| EI 120
16 to 32 80 |90 | 32,0 [350] EI9
" 32 to 40 90 | 9,0 | 350 [36,5| EI60
ok Sanipex 32 to 50 90 | 90 | 351 |375 EI 120
50 to 63 90 |90 | 375 | 39 | EI60
40 to 63 9,0 9,0 36,5 39 | EI 120
17 to 52 80 |90 | 32,0 [375] EI190
VT SPEI;‘:IEE 52 to 63 9,0 | 90 | 375 | 39 | EI60
17 to 63 32 39 32 39 | ET120
KeKelit KELOX KM 16to 75 8,0 140 | 32,0 [40,5]| EI90
110 16 to 73 32 40,5 32 40,5 | EI 120
Rehau Rautit_an 16 to 40 8,0 9,0 32,0 (385| EI90
stabil
16 to 40 32,0 |38,5| 32,0 |385]| EI120
TECEflex 16 to 50 8,0 9,0 | 320 [37,5]| EI90
TECE Verbundroh 63 9,0 9,0 29 29 EI 60
; 16 to 63 32 40,5 32 40,5 | EI 120
Unipipe 16 to 32 80 |90 | 32,0 |350] EI120
Uponor MLC
16 to 32 80 |90 | 320 [350] EI120
Viega SANIFIX 32 to 63 90 |90 | 365 | 39 | EI60
Fosta-Rohr 32 to 50 9,0 9.0 | 351 (375 EI 120
16 to 63 32 39 32 39 | EI 120
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Aluminium Composite Pipes, U/C, flexible wall = 100 mm - EI 60
All specimens listed

Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)

E

= 40 50/37.5 e i
W 32/35

- 351 16132

75/40.5

30 ' [
25 -
20 -
15 - |
10 - i |5 _/’4#14
5 10 32/ 5019 83/9
°% 10 20 30 40 50 60 70 80
dg [mm]

list_1 of composite pipes — Brand (Type):

Kekelit (Kelox), IVT (Prineto Stabil Rohr), Rehau (Rautitan stabil), TECEflex

(Verbundrohr)

list_2 of composite pipes - Brand (Type):

Frankische Rohrwerke (Alpex System), Geberit (Mepla), Georg Fischer (Sanipex) Viega
(Sanifix Fosta), Uponor (Unipipe MLC — pipe @ range from 16 to 32 mm, only)
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Aluminium Composite Pipes, U/C, flexible wall = 100 mm - EI 90

All specimens list_1
Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d¢)

75/40.5

E

E | 63/30

i s doges 578 S
et 35'

0 10 20 30 40 50 60 70 80
dg [mm]

Aluminium Composite Pipes, U/C, flexible wall = 100 mm - EI 90
All specimens list_2
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)

= a0}
£ 55 32735
a we r
Ll 30_
25 |
20 |
15 -
10 -
1618 32/9
0 T - : | e
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Aluminium Composite Pipes, U/C, flexible wall 2 100 mm - EI 120 with beading
All specimens list_2 but without Uponor

Graph shows approved insulation thickness (t;¢) at certain pipe diameter (@ d)

45 -

40 - 50/37.5
45| 3235

30
25 A
20 -
15 -
10 -
5] 329 50/9

tpe [mm]

dg [mm]

2.1.5 Plastic pipes made of PE-Xa (EN ISO 15875) and PE HD (EN 12201-2)

Insulation
dipipet Pipswall ot Classification
Service :n:'e € | thickness from to
[mmf] tc [mm]
@ |@big0 O |@ big ;
small small
PE-Xa 16to63 | 2,2t0 8,6 8 9,0 32 39 EI 120
PE HD 100 50to 110| 4,6 to 10 9 95 37,5 | 42,5 EI 120
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Plastic pipes PE-X according EN ISO 15875, U/C, flexible wall = 100 mm - EI 120
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)
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Plastic pipes PE-HD according EN 12201-2, U/C, flexible wall = 100 mm - EI 120
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)
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2.2 Rigid Wall

2.2.1 Set-up of rigid wall (200 mm)

The wall must have a minimum thickness of 200 mm and comprise of concrete, aerated
concrete or masonry, with a minimum density of 550 kg/m’

Installation variants of insulated pipes protected by Hilti Firestop
Bandage CFS-B

Installation examples:
a) Standard installation
b) Installation with additional protection AP2

2.2,2 Copper Pipes

_Pipe Pipe wall : Insulation 3 :
Service | diamete | T o thickness tpe [Mm] Classification
rdc te [mm] from to
[mm] @ small|@ big|@ small @ big -
Copper | 10to42 | 1-14,2 75 [ 90| 154 |36,5 EI 90
Copper | 10to35| 1-142 | 75 | 9,0 | 154 |35,0 EI 120
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Copper pipe, rigid wall 2200 mm - relation wall thickness towards pipe
diameter
Graph shows pipe wall thickness (tc) towards pipe diameter (@ d.)

10/14.2 22/14.2 35/14.2 42/14.2

tc [mm]
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0 5 10 15 20 25 30 35 40 45
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Copper pipes, C/U, rigid wall 2200 mm — EI 120 [ EI 90
Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d¢)
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2.2.3

Steel Pipes

Applying Annex E1.3.2 of DIN EN 1366-3:2009 the field of application given in 2.2.2 for
copper pipes is also valid for other metal pipes with lower heat conductivity than copper
and a melting point of minimum 1050°C, e.g. unalloyed steel, low alloyed steel, cast

iron, stainless steel, Ni alloys (NiCu, NiCr, NiMo alloys) and Ni,

; Insulation ; :
Pipe Ft’Ll::ka::: thickness tpe [Mm] ClassTcatlo
Service | diameter : from to
dc [mm] te [mm) @ small | @ big (7] @ big| _ AP 2
small
Steel 10,2to 60| 1to 14,2 7,5 9 32,0 39 | EI120
Steel 76 to 159 |1,8to 14,2| 17,5 19 40,5 45 | ET190
Steel 159 2to 14,2 45 45 45 45 |[EI 120
Steel 159 to 813| 2 to 14,2 16 25 45 25 EI 120

AP 2 insulation was applied in a length of 500 mm for pipe @813. Therefore this is valid
for pipe range from @159 to @813 mm.

Steel pipe, rigid wall 2200 mm — relation wall thickness towards pipe diameter
Graph shows pipe wall thickness (tc) towards pipe diameter (@ d¢)
= 164
£ 10:'14.3 159/14.2 813/14.2
o "17emaz
12 -
10 -
B -
B -
>
4 - 813/5
2 76/1.8
. &0 159/2 N
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Steel pipes, C/U, rigid wall 2200 mm - EI 120 /90
Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d¢)

158/45

tpE [mm]

0 20 40 60 80 100 120 140 160 180
dc [mm]

Steel pipes, C/U, rigid wall 2200 mm - EI 120

Insulated large pipes from @ 159 up to 813 mm

Elastomeric insulation plus additional protection mineralwool (AP2, Klimarock
40mm)

Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ dc)
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2.2.4 Aluminium Composite Pipes

Insulation thickness
: Pipe (mm)
f?c;:::urer P:;::‘:t diameterdc | from to Classification
(mm) 7] 7] (7] 7]
small | big | small | big
Frankische
Rohrwerk A'ps‘:; fr: 50 16 to 63 80 | 90 | 320 |390 EI 120
<]

Geberit Mepla 16 to 63 8,0 9,0 32,0 | 39,0 EI 120
Georg . EI 120

Fischer Sanipex 16 to 63 8,0 9,0 32,0 | 39,0
PRINETO EI 120

IVT Stabilirahr 16 to 63 8,0 9,0 32,0 39,0
KeKelit KELE)E KM 16 to 63 8,0 9,0 32,0 39,0 L1
Rautitan EI 120

Rehau stabll 16to 63 8,0 9,0 32,0 39,0
TECEflex EI 120

TECE Yorbiihdrahe 16 to 63 8,0 9,0 32,0 39,0
= SANIFIX EI 120

Viega Ensta Bakr 16 to 63 8,0 9,0 32,0 39,0

Result is valid for composite pipes list_1 and List_2 with exception Uponor (see 2.4;

note”?)

ETA 10/0212 off 06/05/14 — Page 35 of 44

CFS-B Firestop Bandage Page 40 of 175

Oct 2024



Aluminium Composite Pipes, U/C, rigid wall = 200 mm - EI 90
All specimens list_1 and list_2 (not proven for Uponor)
Graph shows approved insulation thickness (tp) at certain pipe diameter (@ d)
i
T 45-
£ 40 40/36.5 50/37.5 >
E 32/35 .
— 351 16/32
30 i L
25 -
20
15
10 - » * ®
5 18/8 2/ 409 50/9 83/9
0 T T T T T T T =
0 10 20 30 40 50 60 70
dc mm]
2.3 Floor

2.3.1 Set-up of floor
The supporting construction is build according EN 1355-3:2009 of at least lightweight
concrete slabs of a thickness of 150 mm and a density of 550 kg/m3,

Installation variants of insulated pipes protected by Hilti Firestop
Bandage CFS-B
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Installation examples:
a) Standard installation
b) Installation with additional protection AP2

a) b)
2.3.2 Copper Pipes

Pipe |Pipe wall ansuiation

- z thickness tpe [mMm] Classification
Service d'i:“c}::te thlc::nes from to

7] 7] @ |9 big

[mm] | tc [mm] small | big | small ks
Copper |10to35 |1-14,2 7,5 9,0 |15,5 35,0 |EI 120 |- *
Copper |35to42 [1-142 [9,0 9,0 35,0 36,5 |EI 60 EI 120
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Copper pipe, rigid wall 2200 mm = relation wall thickness towards pipe
diameter
Graph shows pipe wall thickness (tc) towards pipe diameter (@ dc)

10/14.2 22/14.2 35/14.2 42/14.2

tc [mm]

21 101 22/1 351 4211

0 5 10 15 20 25 30 35 40 45
dc [mm]

Copper pipes, C/U, floor =150 mm — EI 120 / EI 60 / EI 120 plus AP2
Additional protection AP2 (mineral wool) is required from @ 35 to 42 mm to
reach

EI 120

Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d¢)

!
E 40 — 42/36.5
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2.3.3 Steel Pipes

Pipe Pipe wall 3 Insulation it

e e |l gt | e i:thlc:kmass toe [mm] Classification
dc[mm] | tc[mm] Ll L

- @ small | @big | @small [@big| - AP 2
Steel 10,2to60 (1to14,2 |75 9,0 15,5 39,0 |(EI120
Steel 60 to 76 l1to14,2 9,0 9,5 39,0 40,5 (EI90 (EI 120
Steel 76 to 108 |1,8to 14,2 |14,0 14,5 39,0 42,5 (EI 90
steel  [192° 10142 |155 |425 [155 [425 [EI120
Steel 76 to 323,9 (1,8 to0 14,2 |9,5 25 39,0 25 EI 120
Steel 76 to 159 |1,6to 14,2 9,0 16,04 (39,0 45 EI 60

" till @159 mm insulation thickness is up to 45mm; pipe diameters above insulation is 25
mm. AP 2 - Klima Rock Insulation 40mm - was applied on pipe @ 323,9 at a length of

500 mm.

2 minimal insulation thickness above @114,3 mm is increased to 16 mm

Steel pipe, floor =150 mm - relation wall thickness towards pipe diameter
Graph shows pipe wall thickness (tc) towards pipe diameter (@ d.)
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Steel pipes, C/U, floor =150 mm — EI 120 / EI 90 / EI 60

Different insulation thickness results in distinct classifications

EI 120 classification is valid for highest insulation thickness up to @ 114 mm
(dotted line)

Graph shows approved insulation thickness (tpg) at certain pipe diameter (9 d¢)
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45 -
40 -
35
30 -
25
20 -
15
10 -
54 10275

169/45
108/42.5 114.3/42.5

60/40.5 | 76/40.5__

tpg [mm]

10.2/15.5

159/16

108/9.5 114.3/9.5
0 T T T T T

60/9  76/9.5

160 180
dg [mm]
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Steel pipes, C/U, floor 2150 mm — EI 180 plus AP2

Pipes insulated with elastic combustible insulation are additional protected by
AP2 (Klimarock 40 mm)

Graph shows appraved insulation thickness (tpe) at certain pipe diameter (9 dc)
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2.3.4 Aluminium Composite Pipes

Insulation thickness
Pipe (mm)
f;‘ci:rer P::'::n:t diameter dc | from to Classification
(mm) [0} (] (] 2
small | big | small | big
Frankisc 16 to 40 8,0 90 | 32,0 [365 EI 120
he Alpex F50 40 to 75 9,0 90 | 365 | 40,5 EI 90
R“*l'(:"er Profi 75 40,5 40,5 EI 180
. 16 to 75 80 [ 9,0 [ 320 [390 EI 120
Geberit Mepla 75 40,5 40,5 EI 180
feddng Sanipex 16 to 63 80 | 90 | 320 |390 ET 120
Fischer
PRINETO
IvT Stabilrohr 17 to 63 8,0 9,0 | 32,0 | 390 EI 120
. 16 to 63 8,0 9,0 | 32,0 | 390 EI 120
KeKelit | KELOX KM 110 = 55 B =
Rehau Rautitan stabil 16 to 63 8,0 9,0 32,0 | 39,0 EI 120
TECE TECEflex 16 to 63 80 | 90 | 320 |390 EI 120
Verbundrohr
. 16t0 32 8,0 9,0 | 32,0 |350
Uponor Unipipe MLC ° EI 180
5 SANIFIX
Viega Fosta-Rohr 16 to 63 8,0 9,0 32,0 39,0 EI 120

Aluminium Composite Pipes, U/C, floor = 150 mm - EI 120
All specimens listed
Graph shows approved insulation thickness (tpg) at certain pipe diameter (@ d¢)
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Aluminium Composite Pipes, "Frankische Rohrwerke”, U/C, floor = 150 mm- EI

20
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d¢)
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2.3.5 Plastic pipes made of PE-Xa (EN ISO 15875) and PE HD (EN 12201-2)

Pipe Pipe wall Insulation
diameter | thickness thickness tp: [mm]
dc [mm] | tc [mm]
carvica Classification
from to
@ |@ big/® small @ big %
small
PE-Xa 16to63 | 2,2t08,6 8 9,0 32 39 EI 180
PE HD 100 50to 110 | 4,6 to 10 9 95| 375 | 425 EI 180
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Plastic pipes PE-X according EN ISO 15875, U/C, floor 2 150 mm - EI 180
Graph shows approved insulation thickness (tpe) at certain pipe diameter (@ d.)

40 63/39
3235

tpE [mm]

5 - 16/8 32/8 83/9

0 10 20 30 40 50 80 70
dg [mm]

Plastic pipes PE-HD according EN 12201-2, U/C, floor = 150 mm - EI 180
Graph shows approved insulation thickness (tye) at certain pipe diameter (@ dc)
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Annex D

Abbreviations used in drawings

Abbreviation | Description
A Hilti Firestop Bandage CFS-B
A, Annular gap seal with Hilti Firestop Acrylic Sealant CFS-S ACR
A; Annular gap seal with gypsum plaster
A Annular gap seal with cementious mortar acc. EN 998-2, group
M10
C Service (metal, composite, plastic pipes)
D Pipe insulation, combustible, butyl based elastomeric foamed
g material
dc Pipe diameter (nominal outside diameter)
E Building element (wall, floor)
Sy Minimum distance between single insulated pipes
S3 Minimum distance between clustered pipes
S3 Minimum distance between penetrating pipe and building element
S, 2igli-mum distance between single insulated pipes and Collar CFS-
S Minimum distance between single insulated pipes and Conlit shell
; or Klimarock
tc Pipe wall thickness
toe Insulation thickness
te Thickness of the building element
Lo Length of Insulation
AP1 Additional protection by elastomeric, combastible insulation
AP2 Additional protection by mineralwool (Klimarock)
AP3 Additional protection by beading / outside framing

List of approved elastomeric combustible Insulations:

Producer Approved Type of foamed elastomeric thermal isolation

Armacell GmbH e Armaflex AF, Armaflex SH, Armaflex Ultima, Armaflex HT

NMC Group e Insul-Tube (nmc), Insul-Tube H-Plus (nmc),

Kaimann GmbH e Kaiflex KK plus, Kaiflex KK,

LTsolante K-Flex e |'TIsolante K-Flex HT, I'Isolante K-Flex ECO, I'Isolante K-Flex
ST, I'Isolante K-Flex H, I'Isolante K-Flex ST Plus
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1 SUMMARY
Fire resistance test conducted in accordance with BS 476: Part 20: 1987 on 6 nos. of pipe systems
(specimens "11', 12, '13', '14', '15' and '16')

! Twenty-seven specimens of penetration systems, namely specimens '1a' to '27', had been subjected to a

test in accordance with BS 476: Part 20: 1987, in order to determine their fire resistance performances. In
]' this test report, only pipe systems, namely specimens '11', 12, '13', '14', '15' and "16' (refer to photo 1),
y were considered. As requested by the test sponsor, the specimens were mounted within concrete line
i specimen holder as shown in the test sponsor's drawings (see the appendix). The specimens were

symmetrical and only one side of specimen was tested, which was determined by test sponsor.

i Specimen '11' was comprised of an opening with sizes of 220 mm wide by 130 mm high incorporated with
2 nos. of pipes. The left and right pipe consisted of a copper pipe with sizes of 19 mm diameter and
| 6.4 mm diameter respectively by 4 mm thick by 1,400 mm long. Both copper pipes were wrapped with a
layer of nominal 40 mm thick by 1,200 mm long insulation 'Armaflex' with density of 40 kg/m®. The opening
f was filled by a layer of nominal 100 mm thick 'CFS-F FX' foam.

0 Specimen 12" had overall dimensions of 135 mm diameter by 1,400 mm long. It was comprised of a G.|.
pipe with sizes of 25 mm internal diameter by 4 mm thick, wrapped with a layer of nominal 50 mm thick by
1,200 mm long insulation 'Armaflex' with density of 40 kg/m®.

Specimen 13" had overall dimensions of 190 mm diameter by 1,400 mm long. It was comprised of a G.I.
pipe with sizes of 50 mm internal diameter by 5 mm thick, wrapped with a layer of nominal 65 mm thick by

1,200 mm long insulation 'Armaflex’ with density of 40 kg/m°.

Specimen ‘14’ had overall dimensions of 135 mm diameter by 1,400 mm long. It was comprised of a G.1.
pipe with sizes of 25 mm internal diameter by 4 mm thick, wrapped with a layer of nominal 50 mm thick by

[ 1,200 mm long insulation 'Phenolic Foam' with density of 40 kg/m®.

' Specimen ‘15" had overall dimensions of 190 mm diameter by 1,400 mm long. It was comprised of a G.1.
pipe with sizes of 50 mm internal diameter by 5 mm thick, wrapped with 2 layers of nominal 32 mm thick
. (total 64 mm thick) by 1,200 mm long insulation 'Phenolic Foam' with density of 40 kg/m®,

Specimen 16" had overall dimensions of 390 mm diameter by 1,400 mm long. It was comprised of a G.|.
pipe with sizes of 250 mm internal diameter by 5 mm thick, wrapped with a layer of nominal 40 mm thick
[ and a layer of nominal 25 mm thick (total 65 mm thick) by 1,200 mm long insulation 'Phenolic Foam' with

density of 40 kg/m®.
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All specimens were penetrated through a nominal 200 mm thick concrete wall. The gaps between
specimen '11' and concrete wall were applied with a layer of 'CFS-B' bandage. The gaps between
specimens "12', "13', "14', "15' and concrete wall were applied with a layer of 'CFS-B' bandage, mineral
wool with density of 100 kg/m® and 'CP606' sealant, while the gap between specimen '16' and concrete
wall was applied with 2 layers of 'CFS-B' bandage, mineral wool with density of 100 kg/m® and 'CP606'
sealant (refer to the drawings from test sponsor). Each end of the G.I. pipes of specimens '12', '13' '14/,

'15"' and '16' at the exposed side was covered by a nominal 3 mm thick steel plate.

The copper pipes of specimen '11' and the G.1. pipes of specimens '12', '13', '14', '15' and '16' was fixed to
42 mm by 20 mm by 3 mm thick steel channels, located at 500 mm from the concrete wall, by nominal
3 mm thick pipe rings on both sides. The steel channels were supported by an external steel framework
constructed by 50 mm by 50 mm by 3 mm steel L-angles which in turn fixed to the concrete lining of test
rig by 2 nos. of M10 anchor baolts.

The specimens satisfied the performance requirements specified in BS 476: Part 20: 1987 for the

following periods:

Integrity Insulation
Specimen “11’ 121 Minutes (No failure) N/A
Specimen “12’ 121 Minutes (No failure) N/A
Specimen “13’ 121 Minutes (No failure) N/A
Specimen ‘14’ 121 Minutes (No failure) N/A
Specimen ‘15’ 121 Minutes (No failure) N/A
Specimen ‘16’ 121 Minutes (No failure) N/A

The test was discontinued after a heating period of 121 minutes.

INTRODUCTION
The objective of the test is to determine the fire resistance performance of 6 nos. of pipe systems when
tested in accordance with BS 476: Part 20: 1987, 'Methods for determination of the fire resistance of

elements of construction (general principles)'.

TEST INFORMATION

3.1 Test Sponsor
Hilti (Hong Kong) Limited
701-704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong
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3.2 Testing Location
Research Engineering Development Fagade Consultants Limited, Hong Kong Main Laboratory of

DD 134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

3.3 Date of Test
20" January 2017

3.4 Witness of the test
The test was led by Mr. Solaris Chan of Research Engineering Development Facade Consultants
Limited (RED) and was witnessed by Miss Selina Lin, Miss Dorothy Wai, Mr. Jimmy Chen, Mr. Dennis

Yeung and Mr. Andrew Lau, the representatives of test sponsor.

4 EQUIPMENT
Nine (9) ‘type K' thermocouples to monitor the temperature of the furnace, which were kept at 100 mm
from the exposed face of the specimen (see Figure 1).
Eight (8) ‘type K' thermocouples to monitor the temperature of the unexposed face of specimens (see
Figure 2).
A ‘type K’ roving thermocouple to measure temperature on hot spots of unexposed surface of specimens.
A micro-manometer provided to monitor the furnace pressure.
Cotton pads, 6 mm and 25 mm gap gauges.
A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of

unexposed surface of the specimens.

5 CONDITIONING
The specimens' storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 5 days. Throughout this period of time, both of the temperature and humidity of the
laboratory were measured and recorded as being within a range of 14 °C to 22 °C and 68 % to 89 %

respectively.

6 TEST SPECIMEN CONSTRUCTION
The specimens were installed into a concrete specimen holder with pre-prepared opening to form the test
construction. The details of the fixings were outlined in Appendix D.
A comprehensive description of the test specimens construction was presented in the appendix, which

was based on a survey of the specimens and information supplied by the test sponsor.
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7 TEST PROCEDURES
The test was conducted in accordance with the procedures specified in BS 476: Part 20: 1987. The
ambient temperature of the test area during the test was measured. After the first 5 minutes of the test, the
furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at 1,000 mm from the notional floor
level.

The furnace was monitored by nine (9) thermocouples so that the mean furnace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987.

The temperature of the unexposed face was monitored by means of eight (8) thermocouples fixed to the

unexposed surface (see Figure 2 for the locations and reference numbers of the thermocouples).

Thermocouples S4 - S6 were fixed at 100 mm away from the concrete wall on the foam and
thermocouples S1 - S3 were fixed at 50 mm away from the concrete wall on the bandage of specimen '16'
for additional information only. Thermocouples S16 and S17 were fixed on specimen '11' for additional

information only. The mean and maximum temperatures were recorded.

The cotton pads and gap gauges were used, if considered appropriate, to determine compliance with the
integrity criterion of the standard. The occurrence of sustained flaming on the unexposed surface was
monitored to determine compliance with this criterion. The lateral deflection of the specimen was
measured by a steel ruler relative to a taut wire and recorded. The radiation of the specimen was
measured and recorded.

8 TEST DATA AND INFORMATION
The ambient temperature of the test area during the test was 20 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
BS 476: Part 20: 1987. The temperature record was shown graphically in Figure 3.
The maximum temperature of the unexposed surface of specimen '11' were shown graphically in Figure 4.
The mean and maximum temperatures of the unexposed surface of specimen '16' were shown graphically
in Figure 5.
The furnace pressure was shown graphically in Figure 6.
The radiation was shown graphically in Figure 7.
A summary of the observations made on the general behaviour of the specimen is given in '"APPENDIX B -
OBSERVATION'.
The mean furnace temperature obtained was summarized in Table 1.
The temperature rises of specimen obtained were summarized in Table 2.

The test was discontinued after a heating period of 121 minutes.
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9 RESULTS

When tested in accordance with BS 476: Part 20: 1987, the requirements of the standard were satisfied
for the following periods:

Integrity Insulation
Specimen “11’ 121 Minutes (No failure) N/A
Specimen ‘12’ 121 Minutes (No failure) N/A
Specimen ‘13’ 121 Minutes (No failure) N/A
Specimen “14’ 121 Minutes (No failure) N/A
Specimen ‘15’ 121 Minutes (No failure) N/A
Specimen ‘16’ 121 Minutes (No failure) N/A

Integrity - It is required that there is no collapse for the specimen, no sustained flaming on the unexposed

surface and no loss of impermeability.

Specimen '"11'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '12'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '13'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '14'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '15'
The specimen met the integrity requirements after a heating period of 121 minutes.

Specimen '16'
The specimen met the integrity requirements after a heating period of 121 minutes.
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10 LIMITATIONS
The results relate only to the behaviour of the specimen of the element of construction under the particular
conditions of the test. They are not intended to be the sole criteria for assessing the potential fire
performance of the element in use nor do they reflect the actual behaviour in fires (see Clause 12 of
BS 476 Part 20: 1987).

The fire resistance performance of the specimen may change if substantially different gaps are used.
Application of the results to the specimen of different dimensions or supported other than by a concrete

wall or incorporating different components shall be the subject of a design appraisal.
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APPENDIX A — Photos and Test Record

- . e -

Specimen 12" |

- - Py

L;‘ Specimen '14' _'A ‘-'w"

¥

iy

Photo 1: The unexposed face of the specimens before the test.

Note: In this test report, only specimens '11', ‘12", '13', '14', '15' and '16' were considered.
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Photo 3: The unexposed face of the specimens after a heating period of 60 minutes.
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Photo &: The unexposed face of the specimens after the test.
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Photo 6: The exposed face of the specimens after the test.
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L Furnace Thermocouple

Figure 1 — Locations and reference numbers of furnace thermocouples.

(This figure is not to scale and all dimensions are in millimetres.)
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Specimen 12

C
@

Specimen 11’

Specimen |15’
Specimen ’13' @

bpemmeq

Figure 2 — Locations and reference number of thermocouples to monitor the temperature of unexposed surface of
the specimens.

(This figure is not to scale.)

Notes: Thermocouples S1 - S3 were fixed at 50 mm away from the concrete wall on the bandage for additional
information only.

Thermocouples S4 - S6 were fixed at 100 mm away from the concrete wall on the foam for additional
information only.

Thermocouples S16 and S17 were fixed for additional information only.
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Figure 3 — Mean furnace temperature.
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Figure 4 — Temperature rises of unexposed surface of specimen '11'.

CFS-B Fir
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[ Figure 5 — Temperature rises of unexposed surface of specimen '16'.
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After the first 5 minutes of the test, the furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at

1,000 mm from the notional floor level.

10.0

80

6.0

4.0

2.0

0.0

0:
_20 =

-4.0

Furnace Pressure (Pa)

6.0

-8.0

0:25 0:35 045 055 1:056 116 1:25 1:35 1:45

A VTN

=" v 1% Fo————: |
1:55 2:05
Time (hr:min) =)

-10.0

Figure 6 — Furnace pressure.

A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of unexposed

surface of the specimens.

0.50
0.40 _
E
E 030 /——— S
@
©
5
i 0.20 == e
12
o
0.10 — _
0.00 fi n_n . | .
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Time (hr:min)

Figure 7 — Radiation.
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Time |Exposed (E) or
(min.sec) |Unexposed (U) Ml

00.00 - Test started.

04.00 U Smoke started releasing from the perimeter of specimen '11".

08.00 U Smoke started releasing from the perimeter of specimens '12', '14' and '16'.

14.30 U Pop sound was heard from the specimens.

30.00 u Specimens "11', '"12', 13", '14', "15' and '16' satisfied the integrity requirements
performance.

60.00 U Specimens '11', '"12', 13", "14', "15' and '16' satisfied the integrity requirements
performance.

90.00 U Specimens '"11', '"12', '13', '14', '"15' and '16' satisfied the integrity requirements
performance.

120.00 U Specimens '11', 12", '13', "14', '15' and '16' satisfied the integrity requirements
performance.

121.11 - Test was terminated as requested by test sponsor.
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Table 1 - Mean furnace temperature

Time (minute) | BS 476: Part 20 Standard Temp. Curve (°C) | Actual Mean Furnace Temp. (°C)
0 20 36
5 578 586
10 681 715
15 742 758
20 780 771
25 814 804
30 842 851
35 866 881
40 886 892
45 902 910
50 918 930
55 933 935
60 946 954
65 958 963
70 968 968
75 979 975
80 989 994
85 998 999
90 1006 1002
95 1014 1015
100 1022 1016
105 1029 1026
110 1037 1037
118 1043 1043
120 1049 1051
121 1050 1046

Notes: Locations of furnace thermocouples are shown in Figure 1.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.
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Table 2 - Time and related temperature rise measured by thermocouples S1 - S6, S16 and S17

Time (min) | 1 | 82 | 83 | 84 | S5 | S6 | 816 | 817
0 0 0 0 0 0 0 0 0
5 146 | 0 0 0 0 1 10 1
10 210 | 1 0 1 0 1 42 | 2
15 268 | 0O 0 1 1 1 26 3

20 319 | O 1 1 1 2 20 | 4

25 363 | 1 1 1 2 4 27 6

30 397 | 2 3 2 4 8 36 8

35 413 ] 5 5 3 9 13 | 61 | 10
40 416 | 12 9 6 19 | 20 | 50 | 12
45 420 | 19 | 15 | 10 | 28 | 28 | 45 | 15
50 427 | 27 | 26 | 16 | 37 | 36 | 43 | 17
55 433 | 38 | 45 [ 21 | 42 | 63 | 51 | 19
60 437 | 44 | 64 | 27 | 48 | 77 | 48 | 21
65 442 | 46 | 67 | 33 | 54 | 77 | 51 | 23
70 446 | 45 | 68 | 37 | 56 | 73 | B3 | 25
75 454 | 43 | 67 | 41 | 56 | 65 | 58 | 29
80 461 | 42 | 66 | 43 | 55 | 64 | 70 | 30
85 464 | 41 | 67 | 45 | 56 | 72 | 78 | 33
90 472 | 42 | 71 | 47 | 58 | 70 | 96 | 35
95 475 | 43 | 74 | 50 | 61 | 70 | 112 | 37
100 480 | 46 | 76 | 63 | 64 | 72 | 124 | 38
106 483 | 49 | 76 | 57 | 67 | 73 | 131 | 39
110 492 ( 52 | 76 | 61 | 70 | 74 | 137 | 41
115 495 | 64 | 74 | 68 | 72 | 75 | 143 | 45
120 503 | 66 | 75 | 70 | 73 | 76 | 149 | 48
121 802 | 57 | 76 | 70 | 73 | 76 | 150 | 48

Notes: Locations of thermocouples S1 - S6, S16 and S17 are shown in Figure 2.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.
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(The information provided by the test sponsor, which was not verified by RED or unless specified.)

For Specimen "11'
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ltem

Description

1

Pipe System

Overall dimensions of
insulated pipe including
CFS-B

Copper pipe dimensions

Fixing details of copper

pipes

. Left pipe- 110 mm diameter x 1,400 mm long.*

. Left pipe- 19 mm diameter x 4 mm thick.*

. The copper pipes was fixed to 42 mm x 20 mm x 3 mm thick steel

Right pipe- 95 mm diameter x 1,400 mm long.*

Right pipe- 6.4 mm diameter x 4 mm thick.*

channels, located at 500 mm from the concrete wall, by nominal 3 mm
thick pipe rings with 2 nos. of M5 bolts and nuts on both sides. The steel
channels were supported by an external steel framework constructed by,
50 mm x 50 mm x 3 mm steel L-angles which in turn fixed to the concrete
lining of test rig by 2 nos. of M10 anchor bolts.*

Insulation (Armaflex)
Brand & Model
Generic type

Density

Overall sizes

Fixing method

Applied location

: Armaflex.

: Type "D" - Flexible Closed Cell Elastomeric Insulation - Armaflex.
. 40 kg/m®.

: 40 mm thick by 1,200 mm long.

. Adhere at the surface and mechanically attached with metal wire.

: Wrapped around the copper pipes.

3 [Firestop Foam
Brand & Model . Hilti firestop foam CFS-F FX.
Thickness - 100 mm thick.
Fixing details . Filled up the opening of 220 mm wide x 130 mm high.
4 |CFS-B Bandage
Brand & Model . Hilti Firestop Bandage CFS-B.
Material . Polymer-bonded intumescent material
Number of layer : 1 layer.
Applied locations : At the gaps between pipes and concrete wall & located in the middle of
wall.
Notes: * Verified on site by RED.

# As shown on the test construction.

CFS-B Fir%
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(The information provided by test sponsor, which is not verified by RED or unless specified.)

For Specimens '12', "13', "14', "15' and '16'

Item

Description

1

Pipe Systems

(Overall pipe dimensions

G.l. pipe dimensions

Fixing details of G.I. pipes

: Specimen '12'- 135 mm diameter x 1,400 mm long.*

. Specimen '12'- 256 mm internal diameter x 4 mm thick.*

. steel channels, located at 500 mm from the concrete wall, by nominal

Specimen '13'- 190 mm diameter x 1,400 mm long.*
Specimen '14'- 135 mm diameter x 1,400 mm long.*
Specimen '15'- 190 mm diameter x 1,400 mm long.*

Specimen '16'- 390 mm diameter x 1,400 mm long.*

Specimen '13'- 50 mm internal diameter x 5 mm thick.*
Specimen '14'- 25 mm internal diameter x 4 mm thick.*
Specimen '15'- 50 mm internal diameter x 5 mm thick.*
Specimen '16'- 250 mm internal diameter x 5 mm thick.*

The G.1. pipes of all specimens was fixed to 42 mm x 20 mm x 3 mm thick|

3 mm thick pipe rings with 2 nos. of M5 bolts and nuts on both sides. The
steel channels were supported by an external steel framework constructed
by 50 mm x 50 mm x 3 mm steel L-angles which in turn fixed to the
concrete lining of test rig by 2 nos. of M10 anchor bolts. Each end of the
G.l. pipes at the exposed side was covered by a nominal 3 mm thick steel
plate.*

Brand & Model
Generic type
Density

iOverall sizes

Fixing method

Insulation (Armaflex) - Specimen '12' and '13'

: Armaflex.

: Type "D" - Flexible Closed Cell Elastomeric Insulation - Armaflex.
: 40 kg/m®.

: Specimen '12'- 50 mm thick by 1,200 mm long.

. Adhere at the surface and mechanically attached with metal wire.

Specimen '13'- 65 mm thick by 1,200 mm long.

* and # see notes on page 22
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(The information provided by test sponsor, which is not verified by RED or unless specified.)

For Specimens '12', '13', '14', '15' and '16'

Item

Description

3

Brand & Model
Generic type
Density

Overall sizes

Insulation (Phenolic foam) - Specimen '14', '15' and "16'

: Phenolic.

. Type "A" - CFC & HCFC Free Phenolic Foam Insulation - Phenolic foam.
: 40 kg/m®.

. Specimen '14'- 50 mm thick by 1,200 mm long.

Specimen '16'- 2 x 32 mm thick (total 64 mm thick) by 1,200 mm long.
Specimen '16'- 40 mm + 25 mm thick (total 65 mm thick) by 1,200 mm

long.

Fixing details : Adhere at the surface and mechanically attached with metal wire.
4 |CFS-B Bandage
Brand & Model : Hilti Firestop Bandage CFS-B.
Material : Polymer-bonded intumescent material.
Number of layer : Specimens'12', '13', '14' and '15' - 1 layer.
Specimens '16' - 2 layers.
Applied locations . At the gaps between pipes and concrete wall & located in the middle of
wall,
5 [Mineral Wool
Brand  ROCKWOOL. #
Length - 50 mm.*
Density : 100 kg/m® #
Applied locations : At the gaps between all the entire pipes and concrete wall.
6 [Fire Sealant

Brand & Model
Material

Thickness

Applied locations

. Hilti CP 606 flexible firestop sealant.#
. Acrylic based.
10 mm.

. At the gaps between all the entire pipes and concrete wall.

* and # see notes on page 22
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|
|

Drawings from Test Sponsor

(The drawings provided by test sponsor, which was not verified by RED, except those specified and

described in ‘information from test sponsor’.)
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Hilti (Hong Kong) Limited
701-704 and 708A&B, Tower A Manulife Financial Centre,

223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong
Date: 10t July, 2024 Our Ref: R24F40-1A

TO WHOM IT MAY CONCERN

Re: Assessment Report no. R17E27-1A — Fire Resistance Performance of Hilti ‘CFS-B’ Firestop

Bandage for Insulated Metal Pipes Penetration Sealing for up to 120 Minutes Integrity with Respect to

BS 476: Part 20: 1987
The RED assessment report no. R17E27-1A was issued on 19 June, 2017 and expired on 18" June, 2019.

The specification and interpretation of test methods are the subject of ongoing development and refinement.

Changes in associated legislation may also occur. Whilst RED has conducted a review of the procedures
adopted for the supporting data to ensure they are consistent with current practices, the assessment report no.
R17E27-1A has been reviewed and found satisfactory.

Therefore, it is recommended that the assessment report no. R17E27-1A is valid until 9" July, 2026 and

another review shall be undertaken by 8t July, 2026.

Declaration by the Applicant:
By distributing this copy of technical review, we, Hilti (Hong Kong) Limited, confirmed that there have been no
changes to the material specifications, nor the methods of construction of the test specimen considered in the

original appraisal of assessment report no. R17E27-1A.

Yours Sincerely,

Assessment by: Reviewed by:

N I. A\ o
Dr. SZE Lip-kit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Authorized Signature Authorized Signature
Research Engineering Development Research Engineering Development
Fagade Consultants Limited Facade Consultants Limited

This document is confidential and remains the property of RED. If contradictory data or any related evidence becomes
available to RED, the assessment will be unconditionally withdrawn and the sponsor will be notified. This document is based

on the given information, in which is declared by report sponsor that no contradictory data has become available.

T: +852 2807 0930 F: +852 2662 6105 E: fre@red.com.hk W: www.red.com.hk

CFS-B Fire



RESEARCH ENGINEERING DEVELOPMENT FACADE CONSULTANTS LIMITED -
Fire and Facade Testing Laboratory

J ISR ARAE - A RSB O
FI.'C‘ aﬂd Faﬁdf Consu(fanfs DD134, Lung Kwu Tan, Tuen Mun, N.T., Hong Kong Page 10f 12

ASSESSMENT REPORT
The use of Hilti "CFS-B" Firestop Bandage for insultd metal pipes t -

ETTre— o T T e e =

Report No.: R17E27-1A

Issue Date: 19 June 2017
Date of Review: 18 June 2019

Report Sponsor

Hilti (Hong Kong) Limited
701-704 & 708B, Tower A Manualife Finance Centre,
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For the Project:
"Oil Street"
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This report only relates fo the specimen(s) tested and may only be reproduced by the sponsor in full, without comment,

abridgement and maodifications.

o o A S O s s i R o i



Assessment Report No.: R17E27-1A

Page 2 of 12
Fire and Facade (onsultants

CONTENT

Section Description Page
1 INTRODUCTION 3

2 ASSUMPTIONS 3

3 SUPPORTING DATA 4

4 PROPOSAL & DISCUSSION 8

5 CONCLUSION 8

6 DECLARATION BY APPLICANT 11

7 VALIDITY 11

8 SIGNATORIES 11

REVISION HISTORY

Issue date Issue number Remark
(DD/MMIYYYY)

19/06/2017 0 Initial version
T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk



Assessment Report No.: R17E27-1A

S Page 3 of 12
Fite and Facade (onsultants

THE USE OF HILTI 'CFS-B' FIRESTOP BANDAGE FOR THE INSULATED METAL
PIPES PENETRATION SEALING

1 INTRODUCTION

This assessment report presents an appraisal for the use of the Hilti 'CFS-B' Firestop Bandage for the
metal pipes penetration sealing through masonry wall. The appraisal will be based on the primary test
evidence of R16L28-1A issued by Research Engineering Development Facade Consultants Limited
(RED) and Test Report No. 15863A issued by WFRGENT nv. It is prepared for Hilti (Hong Kong) Limited
of 701-704 & 708B, Tower A, Manualife Finance Centre, 223 Wai Yip Street, Kwun Tong, Kowloon, HK.
The proposed pipes penetration sealing systems used for the metal pipe though masonry wall
construction are required to provide a fire resistance performance of up to 120 minutes integrity with
respect to BS 476: Part 20: 1987.

2 ASSUMPTIONS
The proposed systems are assumed to be installed in a similar manner to that of the previously tested
system by competent installers. It is assumed that the modified systems will be constructed in a similar
manner from materials and components of the same manufacture and equivalent quality as tested with
supporting test evidence or otherwise appraised by RED. Further assumptions related to the specific

modifications will be stated in the report.

It is also assumed that the supporting structures to which the perimeter of the systems will be fixed are

capable of supporting the proposed structure effectively.

Assuming that the issue of the original test report is valid, the current testing standard or testing
experience has not been changed and the procedures adopted for the original report have been
re-examined and reviewed that there have been no changes to the specification of the construction
considered in the original report. If contradictory data or any related evidence becomes available to RED,
the assessment will be unconditionally withdrawn and the sponsor will be notified. This report is based on
the given information, in which is declared by report sponsor that no contradictory data has become

available.
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3 SUPPORTING DATA

3.1 Summary of Supporting Test Evidences

Report no. Sections Description

Primary Test Evidence

Supporting test evidence for the use of the Hilti ‘CFS-B’ pipe
R16L28-1A 4.1 penetration sealing for insulated metal piping through

masonry wall that requires 120 minutes integrity.

Supporting test evidence for the use of the Hilt ‘CFS-B’ pipe
Test report no. 15863A 41 penetration sealing for insulated metal piping through

masonry wall that requires 120 minutes integrity.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com W: www
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3.2 Primary Test Evidence

3.2.1 RED Test Report No. R16L28-1A

A fire resistance test stated to be in accordance with BS 476: Part 20: on twenty seven (27) specimens of
penetrating sealing systems was performed at the RED HK Laboratory on 20 January 2017. The test
sponsor Hilti (Hong Kong) Limited.

In this test report, only pipe systems, namely specimens '11', '12','13', '14', '15' and '16', were considered.
As requested by the test sponsor, the specimens were mounted within concrete line specimen holder as.
The specimens were symmetrical and only one side of specimen was tested, which was determined by

test sponsor.

Specimen '11' was comprised of an opening with sizes of 220 mm wide by 130 mm high incorporated
with 2 nos. of pipes. The left and right pipe consisted of a copper pipe with sizes of 19 mm diameter and
6.4 mm diameter respectively by 4 mm thick by 1,400 mm long. Both copper pipes were wrapped with a
layer of nominal 40 mm thick by 1,200 mm long insulation 'Armaflex' with density of 40 kg/m®. The

opening was filled by a layer of nominal 100 mm thick 'CFS-F FX' foam.

Specimen 12" had overall dimensions of 135 mm diameter by 1,400 mm long. It was comprised of a G.I.
pipe with sizes of 25 mm internal diameter by 4 mm thick, wrapped with a layer of nominal 50 mm thick by

1,200 mm long insulation 'Armaflex’ with density of 40 kg/m?3.

Specimen ‘13’ had overall dimensions of 190 mm diameter by 1,400 mm long. It was comprised of a G.I.
pipe with sizes of 50 mm internal diameter by 5 mm thick, wrapped with a layer of nominal 65 mm thick by

1,200 mm long insulation '‘Armaflex’ with density of 40 kg/m?.

Specimen ‘14’ had overall dimensions of 135 mm diameter by 1,400 mm long. It was comprised of a G.1.
pipe with sizes of 25 mm internal diameter by 4 mm thick, wrapped with a layer of nominal 50 mm thick by

1,200 mm long insulation 'Phenolic Foam' with density of 40 kg/m3.

Specimen ‘15" had overall dimensions of 190 mm diameter by 1,400 mm long. It was comprised of a G.I.
pipe with sizes of 50 mm internal diameter by 5§ mm thick, wrapped with 2 layers of nominal 32 mm thick

(total 64 mm thick) by 1,200 mm long insulation 'Phenolic Foam' with density of 40 kg/m?.

Specimen ‘16’ had overall dimensions of 390 mm diameter by 1,400 mm long. It was comprised of a G.I.
pipe with sizes of 250 mm internal diameter by 5 mm thick, wrapped with a layer of nominal 40 mm thick

and a layer of nominal 25 mm thick (total 65 mm thick) by 1,200 mm long insulation 'Phenolic Foam' with

density of 40 kg/m?3.
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All specimens were penetrated through a nominal 200 mm thick concrete wall. The gaps between
specimen 11" and concrete wall were applied with a layer of 'CFS-B' bandage. The gaps between
specimens '12', '13', "14', '"15' and concrete wall were applied with a layer of 'CFS-B' bandage, mineral
wool with density of 100 kg/m® and 'CP606' sealant, while the gap between specimen '16' and concrete
wall was applied with 2 layers of 'CFS-B' bandage, mineral wool with density of 100 kg/m?® and 'CP606'
sealant. Each end of the G.I. pipes of specimens '12', '13', '14', '15' and '16' at the exposed side was

covered by a nominal 3 mm thick steel plate.

The copper pipes of specimen '11' and the G.1. pipes of specimens '12', '13', '14', 15" and '16" was fixed to
42 mm by 20 mm by 3 mm thick steel channels, located at 500 mm from the concrete wall, by nominal
3 mm thick pipe rings on both sides. The steel channels were supported by an external steel framework
constructed by 50 mm by 50 mm by 3 mm steel L-angles which in turn fixed to the concrete lining of test

rig by 2 nos. of M10 anchor bolts.

The specimens satisfied the performance requirements specified in BS 476: Part 20: 1987 for the

following periods:

Integrity Insulation
Specimen ‘11’ 121 Minutes (No failure) N/A
Specimen “12’ 121 Minutes (No failure) N/A
Specimen ‘13’ 121 Minutes (No failure) N/A
Specimen ‘14’ 121 Minutes (No failure) N/A
Specimen ‘15’ 121 Minutes (No failure) N/A
Specimen ‘16’ 121 Minutes (No failure) N/A

The test was discontinued after a heating period of 121 minutes (See R16L28-1A for full details).
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3.2.2 WFRGETNT Test Report No. 156863A*

A fire resistance test stated to be in accordance with BS EN 1366-3: 2009 utilising the general principles
of BS EN 1363-1: 1999 on seven (17) pipes fitted with the Hilti 'CFS-B' pipe penetration systems though
partition wall was performed at the WFRGENT NV on 29 November 2013. The test sponsor was Hilti AG,
who had given permission to use this data.

The seventeen piping involves both metal pipes and plastics pipes wrapped with pipe insulation. Steel
pipe diameters range from 10.2 mm to 159 mm with the pipe insulation (Armaflex) thickness from 14 mm
to 45 mm. Copper pipe diameters range from 18 mm to 42 mm with the pipe insulation (Armaflex)
thickness from 8.5 mm to 16.5 mm or Rockwool RS 800 with thickness from 30 mm to 40 mm. Plastic
pipe diameters from 50 mm to 110 mm with insulation thickness (Armaflex) from 8@ mm to 42.5 mm. All the
piping were fitted with the Hilti 'CFS-B' Firestop Bandage with two continuous layers around the pipes
with combustible Armaflex/AF insulation installed 50 mm covered by the supporting wall and 75 mm
outside the flexible wall. A metal wire was used to provide fixing to the Hilti 'CFS-B' Firestop Bandage.
The annual gaps in between the specimens and the supporting wall construction were filled with gypsum
with at least 25 mm thick on each side.

Among the specimens, the specimen nos. 3a, 3b and 3c are the copper piping penetrations with the three

pipes arranged next to each other without separation distance.

The specimens achieved the fire resistance performance with respect to BS EN 1366-3: 2009 as follow:

Pipe no. Insulation Integrity Integrity Integrity
(Max temp.) (Cotton Pad) | (Sustained flaming) (Gap Gauge)
1a 133 133 133 133
1b 133 133 133 133
1c 127 133 133 133
1d 76 133 133 133
1e 93 133 133 133
2b 95 133 133 133
2c 60 133 133 133
2d 116 133 133 133
3a 81 133 133 133
3b 133 133 133 133
3c 133 133 133 133
4a 133 133 133 133
4b 133 133 133 133
4c 133 133 133 133
4d 133 133 133 133
4e 133 133 133 133
4f 133 133 133 133

The test was discontinued after a period of 133 minutes (See WFRGENT Report no. 15863A for full

details).
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4 PROPOSAL & DISCUSSION

4.1 The use of Hilti 'CFS-B’ firestop bandage for the purpose of penetration gap sealing for
insulated metal piping though masonry wall construction

Proposal
It is proposed that Hilti 'CFS-B' firestop bandage may be used for the purpose of penetration gap sealing

of insulated metal piping through the masonry wall construction for the project: "Oil Street". The usage of
the Hilti 'CFS-B' firestop bandage is referenced to the test evidences R16L28-1A and WFRGENT Report
no. 15863A. In this project, insulated pipes either wrapped by Armaflex or Mineral Wool are required to
penetrating through masonry wall and the Hilti ‘CFS-B’ is used to provide the sealing in order to maintain
the integrity performance.

The pipes are metal pipes that may be steel or copper with the outer diameters ranging from 6.4 mm to 60
mm and may wrapped with “Amarflex” insulation up to 40 mm thick or Mineral wool insulation up to 40 mm
thick. All individual pipes will need to be wrapped with one layer of continuous Hilti 'CFS-B' Firestop
bandage located at the mid-depth of the wall aperture with the aids of metal wires.

Regarding the clearance in between the piping and the wall aperture, when the clearances are less than
30 mm width, CP606 with the application depth of 15 mm backed with minimum 70 mm deep by 100
kg/m? mineral wool shall be used. Whilst the clearances are larger than 30 mm, the clearance shall be
sealed up with the Hilti ‘'CFS-F FX’ with the minimum depth of 100 mm located at the mid-depth of the wall
aperture (see details in the attached drawing).

The systems are required to provide 120 minutes integrity performance only with respect to BS 476: Part

20: 1987. A typical application detail was as shown in the drawings in the appendix.

Discussion

The test evidence R16L28-1A described a test of total 27 nos. of penetration sealing systems with
respect to BS 476: Part 20: 1987. And within the specimens, specimen ‘“11’, ‘12’, “13’, ‘14’, *15" and ‘16’
are the specimens that used ‘Hilti CFS-B’ for insulated metal piping system. While for specimen ‘11’ the
gap clearance between the aperture and the piping unit was sealed by ‘Hilti CFS-F FX' while for the rest
of the specimens the gap clearances were sealed by ‘Hilti CP606’. Specimen *11" was a double piping
unit but with each pipe unit consisted of a single copper pipe, 19 mm diameter and 6.4 mm diameter,
respectively, and each wrapped with 40 mm thick ‘Armaflex’ insulation material. This double piping units
are penetrating a rectangular aperture with sizes of 220 mm wide by 130 mm high on the wall. For the
rest of the specimens, they are single piping unit, which are the G.I. pipe with various diameter (25 mm,
50 mm and 250 mm) wrapped with 50 - 656 mm ‘Phenolic Foam’ or ‘Armaflex’ insulation materials
penetrating circular aperture. All the specimens as mentioned above achieved 121 minutes integrity
performance with respect to BS 476: Part 20: 1987 without failure.

While the test report no. 15863A described the test evidence on a numbers of insulated metal pipes and

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com. W2 www
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plastic pipes through partition wall which included a single pipe penetration as well as multiple pipes
adjacent to each other without separation distance. In the tested situation, some of the metal pipe sizes
were 10.1 mm diameter with 32 mm thick insulation, 42.4 mm diameter pipe with 36.5 mm thick insulation
and even 159 mm diameter with 45 mm thick insulation. While the tested plastic pipe sizes were 50 mm
diameter with 9 mm and 37.5 mm thick insulation, respectively, 110 mm diameter with 9.5 mm and 42.5

mm thick insulation respectively.

Appraisal against the BS 476: Part 20: 1987 integrity criteria

The test was conducted in accordance with BS EN 1366-3; 2009 which is considered adequate for the
assessment against BS 476: Part 20: 1987.

The fire tests on penetration sealing systems as tested and described in test report no. 15863A was

carried out in accordance with BS EN 1366-3: 2009. In reviewing the test, we have considered the
designs and installation of the specimens, the surrounding construction, the initial furnace temperature,
the pressure in the furnace, the changes in the integrity criteria and the behaviour of the fire test. We are
satisfied that if this fire test had been conducted in BS 476: Part 20: 1987 and very similar results would
have been achieved.

Fire test to BS EN 1366-3: 2009 and BS 476: Part 202: 1987 have the same furnace temperature-time
curve, i.e., the standard ISO temperature time curve represented by T = 345 log1o (8t + 1) + 20, where T is
the furnace temperature rise and t is the time of heating conditions. However, a more severe
overpressure requirement of 5 Pa required by BS EN 1366 - 3: 2004 was used, which was normally
deemed to be more onerous. The passing criteria for the standards of BS EN 1366-3: 1999 and BS 476:
Part 20: 1987 are summarised as follows:

Integrity. Monitor the unexposed face of the specimen for evaluation of integrity. A failure of the test
construction to maintain integrity occurs when collapse or sustained flaming on the unexposed face
occurs or impermeability is exceeded.

Insulation. Failure occurs when the temperature recorded at any position on the unexposed face is in
excess of 180 °C above its initial value; or when integrity failure occurs.

Having stated these criteria, there is no difference between the tests to BS EN and British standards.
Therefore, the insulated glazing assemblies, with the same construction as the prototypes tested and
described in test report no. 15863A in accordance with BS EN 1366-3: 2009 as appropriate, may provide

similar fire resistance performance if test to BS 476: Part 20: 1987.

Metal pipe wrapped with “Armaflex” insulation material

In the proposed setup, the diameter of the steel or copper pipes range from 6.4 mm up to 60 mm
wrapped with maximum 65 mm thick pipe insulation. The proposed pipe sizes are all within the tested
pipe sizes. In the test evidence, the smallest pipe sizes as tested in R16L28-1A was 6.4 mm copper pipe

wrapped with 40 mm “Armaflex” insulation. This pipe was arranged next to a 19 mm copper pipe with 40

mm thick “Armaflex”. The two pipes together were wrapped with 1 layer of Hilti ‘CFS-B’ at the mid-depth
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of the wall aperture and the clearance between the piping and the wall aperture are filled with 100 mm
deep Hilti 'CFS-F FX' foam. The function of the bandage is to ensure that incase the insulation material is
burnt away under heating, the intumescent material inside the bandage will expand to seal up the
potential gap formed. The test evidence had proven that with the maximum thickness of 40 mm insulation
material, the bandage is effective in sealing the gap to maintain the integrity performance. The proposed
setup is therefore considered acceptable. For this configuration, the double piping was penetrating
through an aperture of 220 mm wide by 130 mm high aperture. In case the clearances are larger than 30
mm wide, the gap shall be sealed with Hilti ‘'CFS-FX X' foam fully filled within the 100 mm depth. Whilst
the gap clearances are less than 30mm, Hilti “CP606” intumescent sealant with the application depth of
15 mm backed with minimum 70 mm deep by 100 kg/m® mineral wool on both sides of the wall can be

used.

Metal pipe wrapped with “Mineral Wool” insulation material
In the test evidence WFR GENT Report no. 15863A, the metal pipes with sizes of 28 mm were wrapped

with 30 mm and 40 mm Rockwool, respectively. In the test, the clearance between piping and the wall
aperture was filled with plaster only, no intumescent material was used. Provided that the maximum
thickness of the pipe insulation remain the same as that tested, the variation of the pipe diameter is in fact
less critical compared to the insulation thickness. In addition, a similar proposal for pipe that insulated
with ‘Armaflex’ had been tested, and compare to ‘Armaflex’ the ‘Mineral Wool' is supposed to be a better
material in terms of fire resistance. Therefore, it is reasonable to believed that for the pipe lined with
‘Armaflex’ if replaced by ‘Mineral Wool' lining, the fire resistance performance of the system shall be
maintained.

While in the proposal, 1 layer of the Hilti ‘CFS-B' bandage at the mid-depth of the wall aperture is
proposed. This sealing method had been tested for metal pipe with ‘Armaflex’ insulation, since mineral
wool (with minimum density of 100 kg/m?) are supposed to be non-combustible, therefore it is expected
that using the same sealing method used for ‘Mineral wool’ lined metal piping is considered acceptable
and the integrity performance shall be maintained as well. In case the clearances are larger than 30 mm
wide, the gap shall be sealed with Hilti ‘CFS-FX X’ foam fully filled within the 100 mm depth. Whilst the
gap clearances are less than or equal to 30mm, Hilti “CP606" intumescent sealant with the application
depth of 15 mm backed with 70 mm deep by 100 kg/m*® mineral wool on both sides of the wall can be

used.

Based on the above justification, the use of 1 layer of the Hilti 'CFS-B' firestop bandage with adequate
clearance sealing by either Hilti “"CFS-FX X' foam for large clearance (>30 mm) or Hilti ‘CP606' for small
clearance (£ 30mm) is considered to be an adequate sealing method to maintain the integrity

performance for 120 minutes at the location of the pipe penetration.
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5 CONCLUSION
The proposed use of Hilti 'CFS-B' Firestop Bandage and Hilti ‘CFS-FX X’ Foam for insulated metal pipes

penetration through masonry wall is capable to maintain the fire resistance performance of up to 120
minutes integrity with respect to BS 476: Part 20: 1987

6 DECLARATION BY APPLICANT
We, Hilti (Hong Kong) Limited, confirm that the material, component or element of structure, which is the
subject of the test report being reviewed, has not to our knowledge been subjected to another test to the
standard against which the assessment is being made.
We agree to withdraw this assessment from circulation should the component or element of structure be
the subject of another test to the standard against which the assessment is being made.
We are not aware of any information that could affect the conclusions of this assessment.
If we subsequently become aware of any such information we agree to ask the assessing authority to

withdraw the assessment.

7 VALIDITY

This assessment is based on test data, experience and the information supplied. The assessment will be
invalidated if the assessed construction is subsequently tested since actual test data is deemed to take
precedence over an expressed opinion. Any changes in the specification of product will invalidate this
assessment. This assessment relates only to the specimen assessed and does not by itself infer that the
product is approved under any other endorsements, approval or certification scheme. Since the appraisal
method is under development, the laboratory reserved the right to supersede this assessment in case the
appraisal method had been changed.

This report only relates to the specimen(s) tested and may only be reproduced by the sponsor in full,

without comment, abridgement and modifications.

8 SIGNATORIES

Assessment by: Reviewed by: P
L} | '{LNJ \
?, -
Dr. SZE Lip-kit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Test Constltant Authorized Signature
Research Engineering Development Research Engineering Development
Facade Consultants Limited Fagade Consultants Limited
T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
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Hilti (Hong Kong) Limited
701-704 and 708A&B, Tower A Manulife Financial Centre,

223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong
Date: 15t July, 2022 Our Ref: R22G18-1A

TO WHOM IT MAY CONCERN

Re: Assessment Report no. R17E27-1A — Fire Resistance Performance of Hilti ‘CFS-B’ Firestop

Bandage for insulated metal pipes penetration sealing for up to 120 Minutes Integrity with Respect to
BS 476: Part 20: 1987

The RED assessment report no. R17E27-1A was issued on 19t June, 2017 and expired on 18t June, 2019.
The specification and interpretation of test methods are the subject of ongoing development and refinement.
Changes in associated legislation may also occur. Whilst RED has conducted a review of the procedures
adopted for the supporting data to ensure they are consistent with current practices, the assessment report no.
R17E27-1A has been reviewed and found satisfactory.

Therefore, it is recommended that the assessment report no. R17E27-1A is valid until 15" July, 2024 and
another review shall be undertaken by 14t July, 2024.

Declaration by the Applicant:
By distributing this copy of technical review, we, Hilti (Hong Kong) Limited, confirmed that there have been no
changes to the material specifications, nor the methods of construction of the test specimen considered in the

original appraisal of assessment report no. R17E27-1A.

Yours Sincerely,

Assessment by: Reviewed by:
<
L4
Dr. SZE Lip-kit Ir Dr. YUEN Sai-wing, MHKIE (Fire)
Authorizediignature Authorized Signature
Research Engineering Development Research Engineering Development
Facade Consultants Limited Facade Consultants Limited

This document is confidential and remains the property of RED. If contradictory data or any related evidence becomes
available to RED, the assessment will be unconditionally withdrawn and the sponsor will be notified. This document is based

on the given information, in which is declared by report sponsor that no contradictory data has become available.

T. +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W: www.red.com.hk
CFS-B Fi
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FIRE RESISTANCE TEST IN ACCORDANCE WITH BS 476: PART 20: 1987
e

Test Report No.: R18G14-2A _a
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1 SUMMARY
Fire resistance test conducted in accordance with BS 476: Part 20: 1987 on 8 nos. of penetration
systems,

Nine specimens of penetration systems, namely specimens "12', "13', 14, '18', "1&', "17', "18', 19’ and 20’
{refer to photos 1 and 2), had been subjected to a test in accordance with BS 476: Part 20: 1887, in order
to determine their fire resistance performances. As requested by the test sponsor, the specimens were
mounted within concrete line specimen holder as shown in the test sponsor's drawings {see the appendix),
The specimens were asymmetricat and only one side of specimens was tested, in which the fire side was
determined by the test sponsaor,

Specimen '12' was comprised of Firestop Composite Sheets. The overall and exposed sizes of the
Firastop Composite Sheets were 910 mm wide by 910 mm high by 3.8 mm thick. The Firestop Composite
Sheets were joined together with M5 by 25 mm long screws at 250 mm nominal centres and fixed to
L-angles with sizes of 50 mm by 50 mm by & mm thick at four sides. The L-angles was fixed the concrete
with M6 by 54 mm long anchor bolts at 250 mm nominal centres. Stainless steel facing was faced at
expused side (refer to test sponsor's drawings).

Specimen ‘13" had overali dimensions 10 mm wide by 1,200 mm high by 3.8 mm thick with exposed area
810 mm wide by 1,100 mm high. It was comprised of Firestop Composite Sheets and a G.1. squared pipe.
The G.I. squared pipe with sizes of 250 mm wide by 250 mm high by 1 mm thick was penetrated in the
centre of specimen. The Firestop Composite Sheets were joined tagether with M5 by 25 mm long screws
at 250 mm nominal centres and fixed to the concrete with M6 by 54 mm lorg anchor bolts at 250 mm
nominal centres. Staintess steel facing was faced at unexposed side (refer to test sponsor's drawings).

Spacimen ‘14’ had overall dimensions of 1,010 mm wide by 910 mm high by 3.8 mm thick with clear
opening area 900 mm wide by 810 mm high. It was comprised of two layers of Firestop Composite Sheets
and a G.l. pipe. The G.L pipe with sizes of 500 mm wide by 200 mm high by 1 ram thick was penetrated in
the centre of specimen. The Firestop Composite Sheets were joined together with MB by 25 mm long
screws at 250 mm nominal centres and fixed to the concrate with M6 by 54 mm long anchor belis at 250
mm nominal centres, Stainless steel facing was faced at both sides (refer to test sponsor's drawings).

Specimen “15' had overall dimensions of 600 mm wide by 300 mm high by 81 mm thick. It was comprised
of two nos. of socket boxes with 'Hilti CP617" firestop putty pad incorporated with 75 mm thick "Ytohg'
lightweight block wali with nominal 3 mm thick plaster on both sides. Each socket box with cover with sizes
of 70 mm by 70 mm by 60 mm deep by 3.5 mm thick was incorporated in each side of block wall. "Hiiti

CP&17 firestop putty pad was placed inside the socket boxes (refer to test sponsor's drawings).
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Specimen '16' had overall dimensicns of 90 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 48 mm outer diameter by 4 mm thick, wrapped with a layer of nominal 25 mm thick by
750 mm long 'Armafiex’ foam. The gaps between the pipe and concrete wall were applied with two layers
of 'CFS-B' bandage and ‘'CP606' sealant (refer to test sponsor's drawings).

Specimen "17' had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 26 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diameter by 1 mm thick and 6.4 mm cuter diameter by 1 mm thick. All pipes wrapped with a layer of
nominal 25 mm thick by 750 mm long "Armaflex’ foam individually. The gaps between all the pipes and
concrete wall were applied with 'CFS-F FX' foam and with *Hilti CFS-C EL’ colfar endless at both opening
ends (refer to test sponsor's drawings).

Specimen “18" had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 25 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diameter by 1 mm thick and 6.4 mm outer diameter by 1 mm thick. All pipes wrapped with a layer of
naminal 25 mm thick by 750 mm long 'Armaflex’ foam individually. The gaps between ail the pipes and
concrete wall were applied with two layers of 'CFS-B' bandage and ‘Hilti CP608' sealant. Three pairs of
copper pipes were wrapped together by the bandage and the PVC pipe was wrapped individually {refer to
test sponsor’s drawings).

Specimen 19" had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a
G.M.S. pipe with sizes of 138 mm inner diameter by 1.5 mm thick. The gaps between the pipe and
concrete wall were applied with 'Hilti CP806' sealant and 'Hilti CF-F 750" filling foam (refer to test sponsor's
drawings).

Specimen ‘20" had overall dimensions of 160 mm diameter by 1,200 mm long. It was comprised of a PVC
pipe with sizes of 25 mm outer diameter by 2 mm thick, and 3 pairs of copper pipes with sizes of 12.7 mm
outer diameter by 1 mm thick and 6.4 mm outer diameter by 1 mm thick. All pipes wrapped with a layer of
nominal 25 mm thick by 750 mm long 'Armaflex’ foam individually. The gaps between all the pipe and
concrete wall were applied with two layers of 'CFS-B' bandage and ‘Hilti CP806" sealant. All pipes were
wrapped together by the bandage (refer to fest sponsor's drawings).

All penetrated pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel L-angles, located at
100 mm from the concrete wall on both sides. The steel angles were supported by 2 nos. of M10 steel
rods to the concrete lining. The apening was covered by nominal 40 mm thick rockwool with density 160

kg/m®.
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The specimens satisfied the performance requirements specified in BS 476. Part 20; 1987 for the
following periods:

Integrity " Insulation
Specimen ‘12’ 242 Minutes (No failure} 8 Minutes
Specimen 13’ 242 Minutes {No failure} 6 Minutes
Specimen ‘14’ 242 Minutes (No failure) 27 Minutes
Specimen *15’ 242 Minutes (No failure) 242 Minutes
Specimen ‘16’ 242 Minutes (No failure) 242 Minutes
Specimen "17° 242 Minutes (No failure) 242 Minufes
Specimen ‘18’ 242 Minutes (No failure) 242 Minutes
Specimen “19’ 242 Minutes {No failure} 242 Minutes
Specimen ‘20° 242 Minutes (No failure) 242 Minutes

The test was discontinued after a heating period of 242 minutes.

2 INTRODUCTION
The objective of the test is to determine the fire resistance performance of 9 nos. of penetration systems
when tested in accordance with BS 476:; Part 20: 1987, 'Methods for determination of the fire resistance of

elements of construction (general principles)’.

3 TEST INFORMATION
3.1 Test Sponsor
Hilti (Hong Kong) Limited
701704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

3.2 Testing Location
Research Engineering Development Fagade Consuitants Limited, Hong Kong Main Laboratory of
DD 134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

3.3 Date of Test
28" September 2018

3.4 Witness of the test
The test was led by Mr. Solaris Chan of Research Engineering Development Fagade Consuitants

Limited (RED) and was witnessed by Miss Dorothy Wai, the representative of test sponsor.
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4 EQUIPMENT

Nine (9) ‘type K’ thermocouples to monitor the temperature of the fumace, which were kept at 100 mm
from the exposed face of the specimen (see Figure 1).
Twenty-seven (27) ‘type K' thermocouples to monitor the temperature of the unexposed face of the
specimens (see Figure 2).
A ‘type K roving thermocouple to measure temperature on hot spots of unexposed surface of specimens.
A micro-manometer provided to monitor the furnace pressure.
Cotton pads, 6 mm and 25 mm gap gauges.
A radiometer placed at 3,000 mm away from the unexposed surface to measure the radiation of
unexposed surface of specimens.

5 CONDITIONING
The specimens’ storage, construction, and test preparation took place in the test laboratory over a total,
combined time of 12 days. Throughout this period of time, both of the temperature and humidity of the
laborgtory were measured and recorded -as being within a range of 26 °C to 38 °C and 50 % to 86 %
respectively.

6 TEST SPECIMEN CONSTRUCTION
The specimens were installed into a concrete specimen holder with pre-prepared opening fo form the test
construction. The detaiis of the fixings were outlined in Appendix D.
A comprehensive description of the test specimens construction was presented in the appendix, which
was based on a survey of the specimens and information supplied by the test sponsor.

7 TEST PROCEDURES
The test was conducted in accordance with the procedures specified in BS 476: Part 20: 1987. The
ambient temperature of the test area during the test was measured. After the first § minutes of the test, the
furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at 1,000 mm from the notional floor
level.

The furnace was monitored by nine (9) thermocouples so that the mean fumace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987,

The temperature of the unexposed face was monitored by means of twenty-eight (28) thermocouples fixed
to the unexposed surface (see Figure 2 for the locations and reference numbers of the thermocouples).
Thermocouples S1 ~ S3 were fixed on specimen ‘12" for mean and maximum temperatures of the
unexposed surface of specimen '12'.

Thermocouples S4 — S6 were fixed on specimen ‘13' for mean and maximum temperatures of the
unexposed surface of specimen '413'. Thermocouple $7 was fixed on the pipe of specimen "13' for

maximum temperature of the unexposed surface of specimen *13' only.
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Thermocouples S8 — S10 were fixed on specimen '14’ for mean and maximum temperatures of the
unexposed surface of specimen 14", Thermocouple S11 was fixed on the pipe of specimen "14' for

maximum temperature of the unexposed surface of specimen '14' only.

Thermocouples S13 — §14 were fixed on specimen '15' for mean and maximum temperatures of the
unexposed surface of specimen “15°. Thermocouples $12 & S15 were fixed on socket box or backed with
socket box respectively of specimen "15' for maximum temperature of the unexposed surface of specimen
"16' only. Thermocouple S16 was fixed inside the socket box for additional information only.
Thermocouples S$19 — S20 were fixed on specimen ‘17' for mean and maximum temperatures of the
unexposed surface of specimen '17". Thermocouples S21 & S22 were fixed on the collar of specimen "1 7"
for maximum temperature of the unexposed surface of specimen ‘17 only.

Thermocouples $23 — S24 were fixed on specimen ‘18’ for mean and maximum temperatures of the
unexposed surface of specimen ‘18",

Thermocouples 25 — S26 were fixed on specimen ‘19’ for mean and maximum temperatures of the
unexposed surface of specimen '19',

Thermocouples 527 - 528 were fixed on specimen ‘20’ for mean and maximum temperatures of the
unexposed surface of specimen 20°,

The mean and maximum temperatures were recorded.

The cotton pads and gap gauges were used, if considered appropriate, to determine compliance with the
integrity criterion of the standard. The occurrence of sustained flaming on the unexposed surface was
monitored to determine compliance with this criterion. The radiation of specimens was measured and
recorded.

8 TEST DATA AND INFORMATION
The ambient temperature of the test area during the test was 35 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
BS 476: Part 20: 1987. The temperature record was shown graphically in Figure 3.
The mean and maximum temperatures of the unexposed surface of specimen '12' were shown graphically
in Figure 4.
The mean and maximum temperatures of the unexposed surface of specimen '13' were shown graphically
in Figure 5.
The mean and maximum temperatures of the unexposed surface of specimen '14' were shown graphically
in Figure 6,
The mean and maximum temperatures of the unexposed surface of specimen *15' were shown graphically
in Figure 7.
The mean and maximum temperatures of the unexposed surface of specimen '16' were shown graphically
in Figure 8,
The mean and maximum temperatures of the unexposed surface of specimen 17" were shown graphically

in Figure 9.
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The mean and maximum temperatures of the unexposed surface of specimen *18' were shown graphically

in Figure 10.

The mean and maximum temperatures of the unexposed surface of specimen '19' were shown graphically

in Figure 11.

The mean and maximum temperatures of the unexposed surface of specimen '20' were shown graphically

in Figure 12.

The furnace pressure obtained was shown graphically in Figure 13.

The radiation obtained was shown graphically in Figure 14.

A summary of the observations made on the generai behaviour of the specimen is given in ’APPENDIX B -

OBSERVATION'.

The mean furnace temperature obtained was summarized in Table 1.

The temperature rises of specimen obtained were summarized in Table 2 and 3.
The test was discontinued after a heating period of 242 minutes.

9 RESULTS

When tested in accordance with BS 476: Part 20: 1987, the requirements of the standard were satisfied

for the following periods:

Integrity Insulation
Specimen ‘12’ 242 Minutes (No failure} 8 Minutes
Specimen “13* 242 Minutes (No failure) 6 Minutes
Specimen 14’ 242 Minutes {No failure) 27 Minutes
Specimen “15° 242 Minutes (No failure) 242 Minutes
Specimen “16° 242 Minutes (No failure} 242 Minutes
Specimen 17’ 242 Minutes (No failure) 242 Minutes
Specimen “18’ 242 Minutes (No failure) 242 Minutes
Specimen ‘19’ 242 Minutes (No failure) 242 Minutes
Specimen ‘20 242 Minutes (No failure) 242 Minutes

Insulation - It is required that the mean temperature rise of the unexposed sutface shall not be greater than
140 °C and that maximum temperature rise shall not be greater than 180 °C. Insulation failure

also occurs simultaneously with integrity failure.
Specimen 12"

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after

a heating period of 8 minutes. The 180 °C rise of the maximum temperature of the unexposed

surface of specimen reached and measured by thermocouple $3 after a heating pericd of 9

minutes. The maximum temperature rise was 584 °C measured by thermocouple S2 after &

heating period of 110 minutes.
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Specimen 13’

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 6 minutes. The 180 °C rise of the maximum temperature of the unexposed
surface of specimen reached and measured by thermocouple 55 after a heating period of 7
minutes. The maximum temperature rise was 859 °C measured by thermocouple S4 after a
heating period of 181 minutes.

Specimen 14’

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached after
a heating period of 27 minutes. The 180 °C rise of the maximum temperature of the unexposed
surface of specimen reached and measured by thermocouple S8 after a heating period of 32
minutes. The maximum temperature rise was 375 °C measured by thermocouple S8 after a
heating period of 242 minutes.

Specimen '15'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 111 °C measured
by thermocouple 515 after a heating period of 242 minutes.

Specimen '16'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 29 °C measured
by thermocouple 817 after a heating period of 169 minutes.

Specimen 17

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 170 °C measured
by thermocouple 321 after a heating period of 242 minutes.

Specimen '18'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 81 °C measured
by thermocouple S25 after a heating period of 235 minutes.
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Specitnen 19

The 140 °C rise of the mean temperature of the unexposed surface of spacimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 179 °C measured

by thermocouple S25 after a heating period of 242 minutes.

Specimen '20'

The 140 °C rise of the mean temperature of the unexposed surface of specimen did not reach
during the test. The 180 °C rise of the maximum temperature of the unexposed surface of
specimen did not reach during the test. The maximum temperature rise was 76 °C measured

by thermocouple S27 after a heating period of 242 minutes.

surface and no loss of impermeability.

Specimen 12’

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen '13'

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen 14

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen 15

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen '18'

The specimen met the integrity requirements after a heating period of 242 minutss,

Specimen '17°

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen '18'

The specimen met the integrity requirements after a heating period of 242 minutes.

Specimen '19"

The specimen met the integrity requirements after a heating period of 242 minutes.
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Specimen '20’
The specimen met the integrity requirements after a heating period of 242 minutes.

10 LIMITATIONS
The results relate only to the behaviour of the specimen of the element of construction under the particular
conditions of the test. They are not intended to be the sole criteria for assessing the potential fire
performance of the element in use nor do they reflect the actual behaviour in fires (see Clause 12 of
BS 476: Part 20. 1987).

The fire resistance performance of the specimen may change if substantially different gaps are used.
Application of the results fo the specimen of different dimensions or supported other than by a concrete

wall or incorporating different components shall be the subject of a design appraisal.
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APPENDIX A - Photos and Test Record
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Photo 1: The exposed face of the specimens before the test.
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Photo 2: The unexposed face of the specimens before the fest
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Photo 4: The unexposed face of the specimens after a heating period of 120 minutes.
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Photo 7: The exposed face of the specimens after the test
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LFumace Thermocouple

Figure 1 - Localions and reference numbers of fumace thermocouples,

(This figure is not to scale and all dimensicns are in millimetres.)
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Figure 2 — Locations and reference number of thermocouples to monitor the temperature of unexposed surface of

the specimens.
{This figure is not o scale.)

Note: Thermocouple S16 was fixed inside the socket box of specimen '15' for additional information only.
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Figure 4 ~ Temperature rises of unexposed surface of specimen 12",

Note: Thermocouples S1— 53 malfunctioned after a heating period of 110 minutes.
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Figure 5 — Temperature rises of unexposed surface of specimen ‘13"

Note: Thermocouples S4 - ST malfunctioned affer a heating period of 181 minufes.
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Figure 6 — Temperature rises of unexposed surface of specimen '14'".
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Figure 7 - Temperature rises of unexposed surface of specimen '15'.
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Figure 8 — Temperature rises of unexposed surface of specimen '16".
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Figure 9 — Temperature rises of unexposed surface of specimen '17'.
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Figure 11 — Temperature rises of unexposed surface of specimen 19",
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Figure 12 — Temperature rises of unexposed surface of specimen '20".
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After the first 5 minutes of the test, the furnace pressure was maintained at 0 + 2 Pa relative to atmosphere, at
1,000 mm from the notional fioor levet
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Figure 13 — Fumace pressure.
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Test Report No.: R18G14-2A
Page 30 of 56

APPENDIX B — Observation

Time |Exposed {(E) or
min.sec) [Unexposed {U) Obsemyation

00.00 - Test started.

01.30 U Smoke started releasing from specimen '18".

01.49 Y] Smoke started releasing from specimens 7' & '20'

02.21 U Bubbles was observed from specimen *12".

03.16 U The pipe of specimen '14' deforrhed.

03.30 U Smoke started releasing from specimens *13' & '14'

03.45 U Specimen "12' deformed and moved away from the furnace.

09.37 U Intumescent materials of specimens "12' & 13" reacted.

21.00 U Specimen 12" turned dark.

21.34 U Specimen 13" turned brown,

21.53 U Water mark was observed at specimen 15,

25.31 U Smoke release increased from specimen ‘16",

52.54 1) Joint of firestop composite sheet of specimens '12' & "13' turned red.
53.52 U Cotton pad test applied at top of specimen '17' and the test passed.
54.13 U Cotton pad test applied at top of specimen '20" and the test passed.
5432 U Catton pad test applied at top of specimen 16" and the test passed.
54.51 ] Cotion pad test applied at top of specimen 19" and the test passed.
55.11 U Cotton pad test applied at top of specimen '18' and the test passed.
55.25 ] Cotton pad test applied at top of specimen *15' and the test passed.
60.00 u Specimens '12', '13' & "4’ satisfied the integrity performance requirements,

Specimens 18, "6, 17", 18", 19" & 20 satisfied the integrity and insulation
performance requirements.

88.00 U The sealant of specimen '18' iurned brown.
102.00 U Area above the socket box of specimen '15' turned yellow.
104.50 U Intermitted flaming was obsarved at top of specimen '12'.
116.11 U Cotton pad test appiied at top of specimen '17' and the test passed.
116.28 8] Cotton pad test applied at top of specimen '20° and the test passed.
116.58 U Cotton pad test applied at top of specimen '16' and the test passed.
117.14 U Cotton pad test applied at top of specimen 19’ and the test passed.
117.32 U Cotton pad test applied at top of specimen "18' and the test passed.
117.60 U Cotton pad test applied at top of specimen '15' and the test passed.

{To be continued)
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Test Report No.; R18G14-2A
Page 31 of 56

Time |Exposed (E) or .
{min.sec) |Unexposed (U} Observation

120.00 U Specimens 12", '13' & "14° satisfied the integrity performance requirements,
Specimens '15', 18", 17", "18', 19" & 20" satisfied the integrity and insulation
perforrnance requirements.

150.00 U No significant change was observed from all specimens.

179.00 U Specimens '12' & '13' turned red.

180.00 U No significant change was observed from specimens "14' to '20".

Specimens "12', '13' & '14' satisfied the integrity performance requirements.
Specimens 15", "16', "7, '18', 19" & '20' satisfied the integrity and insulation
performance requirements.

200.00 U Sealant of specimens '18' & '19' turned dark.

205.00 U Putty pad of specimen '15' reacted.

211.00 U All copper pipes turned dark.

233.45 U Cotton pad test applied at top of specimen '20' and the test passed.

234.10 U Cotton pad test applied at top of specimen 17" and the test passed.

234.25 U Cotton pad test applied at top of specimen '16' and the test passed.

234.50 U Cotton pad test applied at top of specimen '19' and the test passed.

235.10 U Cotion pad test applied at top of specimen 18’ and the test passed.

235.30 U Cotton pad test applied at top of specimen '15' and the test passed.

238.17 U No significant change was observed from specimens '12'to '14'.

240.00 U Specimens '12', '13' & '14' satisfied the integrity performance requirements.
Specimens 18", '16', "17', '18", "19' & '20' satisfied the integrity and insulation
performance requirements.

242.05 - Test was terminated as requested by test sponsor.
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APPENDIX C - Data Recorded During the Test

Table 1 - Mean furnace temperature.

Test Report No.: R18G14-2A
Page 32 of 56

Time |BS 476: Part 20 Standard| Actual Mean Furnace
(minute) Curve (°C) Temp. (°C)
6 20 49
5 576 541
10 678 680
15 739 747
20 781 778
25 815 804
30 842 852
35 865 883
40 885 903
45 902 820
50 918 906
55 8932 939
60 945 950
65 957 964
70 968 963
75 979 982
80 988 990
85 897 1007
g0 1006 1013
95 1014 1004
100 1022 1011
105 1029 1040
110 1036 1043
115 1043 1049
120 1049 1056
125 1055 1061
130 1061 1066
135 1067 1069

(To be continued)
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Table 1 - Mean furnace temperature (con't).

Time [BS 476: Part 20 Standard, Actual Mean Furnace
{minute) Curve (°C) Temp. (°C)
140 1072 1073
146 1077 1082
150 1082 1082
155 1087 1085
160 1092 1098
165 1007 1103
170 1101 1109
175 1108 1112
180 1110 1120
185 1114 1128
190 1118 1130
195 1122 1124
200 1126 1131
205 1128 1134
210 1133 1133
215 1136 1135
220 1140 1136
225 1143 1136
230 1146 1138
235 1150 1183
240 1153 1160
242 1154 1162

Notes: Locations of furnace thermocouples are shown in Figure 1.

The test was terminated as requested by the test sponsor after a heating period of 242 minutes.
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Table 2 - Time and related temperature rises measured by thermocauples S1 - 814,

:r:‘:’e] 182|983 /54 (85|/86|s7]|s8] 89 $10 | 511|812 | 813 { S14
0 0 0 C 0 0 0 0 0 0 0 0 0
5 77 | 74 183 |119[ 84 | 78 | 25 | 10 15 | 4 1 0
10 | 155|143 | 188 | 215 | 240 | 218 | 94 | 34 | 21 48 | 20 | 1 0 g
15 | 204 1187 | - |271]318 299 | 144 | 71 45 1 82 )1 29 | 42 | 1 | 12
20 /3131238 - |318|364 | 353|169 | g9 66 1118 | 37 | 58 | 22 | 41
251478 | 360 | — | 356 398377 | 185 | 140 93 (152 | 47 | 42 | 66 | 61
30 |445|420| ~ |382]428|403 194 | 173 101 (173 | 55 | 37 | 68 | 64
30 |363|421| —~ 1387 1436|413 199 ) 188 { 107 178 | 62 | 34 | 68 | 83
40 1344 (327 | - (402|458 | 428 | 207 | 196 1131173 | 71 | 25 | 67 | 62
45 [353|1325| - 412|488 |439 211|201 118 178 | 77 | 22 | 67 | 54
50 350 |333| — |421 479|447 {214 | 208 1201183 )| 82 | 18 | 67 | 40
86 1332 (325 - | 417 | 479|445 | 213 | 211 124 [185| 94 | 18 | 66 | 24
60 1343|344 | — | 427 | 494 (455|216 | 215 | 128 194 | 101 | 21 | 66 | 23
85_ 1339 (376 | — |436 506 (462|218 | 219 132 11981110 22 [ 86 | 22
70 [347 1470 | - 1446 | 515|475 | 219 | 222 | 1 37 1204|115 ) 24 | 85 | 22
75 1369|521 | — | 452522486219 | 224 141 1207 | 114 [ 24 | B4 | 22
80 1409|548 | — |461|533|494 | 222 | 228 146 1212 | 118 | 24 | 63 | 23
85 477 | 542 | —~ |472|547 | 508 | 225 | 232 | 180 220118 | 26 | 62 | 23
90 [525)812) — 478|557 | 516 | 229 | 238 163 1225 1118 | 26 | 61 | 23
85 1526|533 | — |484!564 | 526|230 ] 243 | 1 761230123 | 24 | 60 | 22

100 | 545 | 548 | - | 502 [ 579 | 542 | 231 | 247 176 | 234 | 123 | 24 | 59 | 23

105 | 606 | 578 | -- | 516 | 590 | 570 | 236 | 254 178 1239 1124 | 25 | 58 | 23

110 | — |583| — |534]605] 580|241 265 | 180 | 247 | 128 | 27 | 57 | 23

18 | ~ | - — | 552 | 619 (608 | 247 | 273 | 184 {258 | 133 | 29 57 [ 24

120 | - | -~ — | 667 | 628 | 622 | 247 | 281 | 188 | 263 | 132 | 28 56 | 24

125 | - | — | -~ 583636637248 | 288 181|274 | 137 | 28 | 55 | 23

130 | — | - — (608 | 653 | 645 | 251 | 296 | 185 | 281 | 140 | 29 84 | 24

1386 | — | — — [ 633|675 |659|254|301]186 | 291146 ] 30 | 53 24

140 | — | — — [ 655690680254 | 306 | 185 | 292 | 149 | 32 81 | 24

1456 | ~ | - | -~ | 673|703 |683 (260|311 181 1207 | 148 ] 35 | 49 | 24

(To be continued)
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Table 2 - Time and related temperature rises measured by thermocouples 51 — 8§14 (con't).

Test Report No.: R18G14-2A

Page 35 of 56

.{r':::: 51 | 52| 83 | S4 | 85| S6 | 87 | S8 | 59 | 510|811 | §12 | 813 | 814
160 | -~ | -~ | - | 690|765 ) 711|259 (3141183 | 299|152 | BO | 52 | 49
55 | ~ | — | — | 705 (727 (727 | 268 [ 315|185 | 300 (154 ) 59 | 51 | 50
160 | - — | - 1740|779 | 744 | 270 | 320 {191 | 307 | 156 | 56 ;| 50 | &0
165 | - | —- | - |761|774 | 7601272 1326 | 175 | 311 | 166 65 | 48 | 50
170 | — | — | — 1779|792 | 769 {272 {332 | 175 | 3165 154 | 54 | 48 | 50
176 | ~ | ~ | ~ |798 | 760 | 775 ({282 | 336 | 176 | 320 | 169 | 66 | 47 | 50
180 | —~ | — | — |B20|726 ;794 | 286|340 | 176 | 321 | 163 | 59 [ 48 | 50
18 | - | = | = | -~ -] -] - |344|178 1326 164 | 56 | 47 | 50
180 | — | - | = | - —~ | — | - 348|180 {337 |166 | 58 | 46 | 51
19 | - | =t - | - | - | = | - |352)1182 |331(164| 60 | 44 | 51
200 | - | = 3 = | e | -] - | — |355|182|335|165| 58 | 41 | 52
208 | — | — | — | -~ | - | -] - |358|183|337}|167| 65 ] 40 | &1
290 | ~ | - [ -] — | =] - | — |360(184 | 330|166 64 | 39 | B2
296 | - | ~ | = | ~ | - | - | - |362]|185[340|167 | 63 | 38 | 51
220 | — | = | - | =@ = | = | - |363)|166 338|168 | 65 | 36 | 52
226 | - | -~ | = ] e | | -~ | - |365(185(341{167 | 72 | 36 | 51
230 | - | -} - | = | -] - | - |367[183{330|169| 71 | 35 | 48
235 | — - |~ ] -] =] -] -- 1369184332174 | 75 35 | 43
240 | - | = | ~ | | =] =~ | - 1374]185[342|175| 73 | 34 | 41
242 | w | = | = | - | -~ | — | - |375|186]344|178| 78 | 36 | 39

Notes: Locafions of thermocouples S1 — $14 are shown in Figure 2.

Thermocouples $1, $2 & $3 malfunctioned after heating perlods of 107, 111 and 12 minutes respectively,

Thermocouples S4, S5, 86 & 57 malfunctioned after a healing period 181 minutes,

The test was terminated as requested by the test sponsor after a heating period of 242 minutes.
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;:::: 815 | 816 | S17 | 18 | 819 | 820 | S21 | S22 | S23 | 24 | 525 | 528 | S27 | S28
0 0 o 0 0 0 0 0 0 0 0 C 0 0 0
5 0 1 1 1 1 1 0 0 0 0 1 0 0 aQ
10 0 1 1 1 1 2 0 0 1 1 5 2 1 1
15 1 53 1 1 3 3 1 0 4 1 15 6 3 1
20 6 67 1 1 6 5 1 0 8 2 26 | 12 7 1
25 i8 | 67 2 2 10 8 3 1 13 4 37 | 17 | 11 2
30 31 | 67 5 5 13 10 4 1 17 5 45 | 21 15 2
35 44 | 67 8 8 17 11 22 2 21 6 62 | 25 | 18 3
40 52 | €7 9 9 20 13 [ 3 3 24 o] 62 | 28 | 21 3
45 55 | 66 11 11 21 13 | 34 4 26 7 85 | 31 ) 22 4
50 56 | 66 12 | 12 | 23 | 14 | 44 8 28 9 114 | 38 | 24 5
55 56 | 668 | 13 | 13 | 26 15 | 46 9 28 1 121 ) 43 | 26 7
60 56 | 65 14 | 14 | 256 | 15 | 51 27 | 30 | 11 | 124 | 45 | 27 g
65 55 | 65 | 16 | 15 | 27 | 16 | 55 | 52 | 31 10 (117 | 45 | 30 | 11
70 55 | 64 | 17 | 16 | 28 17 | 58 | 67 | 33 | 11 [ 121 ]| 45 | 3 13
75 54 | 64 | 17 | 17 | 29 | 17 | 59 | 59 | 35 | 11 [ 119 | 46 | 31 14
80 54 | 66 | 18 | 17 | 30 | 20 | 60 | 57 | 37 | 12 | 123 | 46 | 32 15
a5 54 [ 756 | 19 | 18 | 32 | 22 | 60 | 57 | 40 | 12 | 116 ]| 47 | 34 | 17
20 54 | 64 | 19 { 18 | 33 | 23 | 81 58 | M 12 | 119 ) 47 | 36 | 18
95 54 | 53 | 20 18 | 36 | 24 | 63 | 59 | 43 13 {122 | 48 | 37 | 19
100 | 54 | 53 | 20 | 19 | 36 | 23 | 65 | 55 | 43 | 13 | 127 | 49 | 37 | 20
106 | 54 | 57 | 22 | 21 38 | 22 | 67 | 63 | 44 | 14 [ 121 | 49 | 37 | 20
110 | 54 | 66 | 22 | 22 | 42 | 24 | 71 52 | 45 | 14 | 126 | 49 | 39 | 21
116 | 63 | 72 | 24 | 23 | 51 25 [ 80 | 51 | 46 | 16 | 138 { 51 43 | 22
120 | 63 | 75 | 24 | 24 | 50 | 24 | 88 | 53 | 47 | 16 | 116 | 50 | 40 | 23
125 | 52 | 80 | 25 | 24 ! 53 | 25 | 98 | 52 | 48 | 16 | 118 | 50 | 41 23
130 | 46 | 86 | 26 | 24 | 55 | 26 [ 107 | 52 | 49 | 18 ) 122 | 59 42 | 23
136 | 44 | 92 | 26 | 24 | 58 | 28 | 116 | 50 | 48 | 18 | 128 | 51 43 | 23
140 | 43 | 96 } 27 | 25 | 82 | 27 | 128 | 50 | 51 18 [ 131 ] 53 | 43 | 24
145 | 41 [ 102 | 27 | 23 | 67 | 38 [ 140 | 40 | 53 | 19 {135 | 54 | 47 | 26

(To be continued)
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Table 3 - Time and related temperature rises measured by thermocouples S15 — 528 (con't).

Test Report No.; R18G14-2A
Page 37 of 56

'(:::; S15 | 516 | 517 | 518 | S19 | S20 | S21 | S22 | S23 | S24 | $26 | 526 | S27 | S28
150 | 51 | 124 | 27 | 24 | 71 3 | 147 | 53 | 54 19 [ 1341 54 | 47 | 26
155 | 50 | 133 | 27 | 24 | 77 | 29 | 150 | 53 | 54 | 19 | 134 | 66 | 47 | 26
160 | 47 | 136 | 28 | 23 | 80 | #1 | 453 | 53 | 66 | 20 | 137 | 65 | 53 | 30
65 | 42 | 138 | 28 | 24 | 73 | 32 | 150 | 53 | 57 | 29 122 | 55 | 53 | 28
170 | 39 {138 | 29 | 23 | 64 | 41 [ 143 | 54 | 58 | 20 | 126 | 65 | 54 [ 30
175 | 35 | 141 | 28 | 23 | 83 (| 45 | 146 | 61 60 | 22 | 146 | 57 | 57 | 3
180 | 37 | 152 | 27 | 23 | 76 | 47 | 151 | 75 | 62 | 24 | 150 | 59 | 58 | 32
185 | 36 | 153 | 27 | 21 | 66 | 48 | 151 | 84 | 64 | 24 [ 144 | 60 | 60 | 33
100 | 37 | 162 | 27 | 20 [ 64 | 46 | 150 | 88 | 66 | 24 | 142 | 61 61 33
195 | 37 |71 [ 28 | 19 | 57 | 49 | 149 | A 64 | 23 | 144 | 61 61 34
200 | 37 (181 | 26 | 19 | 59 | 47 [ 149 | 94 | €6 | 25 | 146 | 61 63 | 35
205 | 39 | 192 | 26 | 19 | 59 [ 47 | 150 | 99 | 69 | 26 | 148 | 63 | 64 | 36
210 | 42 | 197 | 24 | 19 | 56 | 50 | 151 | 101 | €9 | 27 1152 | 64 | 67 | 37
215 | 48 | 202 [ 25 | 19 | 58 | 50 [ 153 | 105 | 69 | 27 | 153 | 65 | 68 | 37
220 | 54 | 203 | 25 | 19 | 657 | 48 | 156 | 107 | 72 | 28 | 151 | 65 | 70 ; 38
925 | 62 {495 | 24 | 19 | 64 | 48 [ 157 | 108 | 72 | 29 | 163 | €6 | 71 40
230 | 73 | 191 | 24 | 19 | 57 | 45 | 160 [ 107 [ 74 | 29 | 155 | 66 | 73 | 40
235 | 89 | 191 | 26 | 20 [ 66 | 49 | 165|119 | 80 | 33 [ 168 | 69 | 74 | 41
240 | 104 | 196 | 27 | 19 | 64 | 52 | 169 | 128 | 80 | 33 | 174 [ 71 76 | 45
242 | 111 | 196 | 26 | 19 | 62 | 57 [ 170 [ 131 | 80 | 32 | 179 ) 72 | 76 | 46

Notes: Locations of thermocouples $15 - S26 are shown in Figure 2.

Thermocouple $16 was for additianat information only.

The test was terminated as requested by the test sponsor after a heating period of 242 minutes.
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Fire and Facade (onsultants S
APPENDIX D - information from Test Sponsor
{The information provided by the test sponsor, which was not verified by RED or unless specified.)

Specimen ‘12’

liem Description

1 Firestop Composite Sheets

Brand ¢ Hilti#
fodel . CFS-COS#
ateriai :  Intumescent stainless steel composite shest.
Overall sizes 1 810 mm wide by 310 mm high by 3.8 mm thick.*
Exposed area © 910 mm wide by 910 mm high.*
Fixing method : The Firestop Composite Sheets were joined together with M5 by 25 mm long

screws at 250 mm nominal centres and fixed to L-angles with sizes of 50 mm
by 50 mm by 3 mm thick at four sides. The L-angles was fixed the concrete with
M6 by 54 mm long anchor bolts at 250 mm nominal centres..#

Direction :__Stainless steel facing was faced at fire exposed side.#

Noles: * Verified on site by RED.
# As shown on the test construction.
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Appendix D - Information from Test Sponsor

{The information provided by test sponsor, which is not verified by RED or unless specified.)

Specimen ‘1%

ltem Description

1 JfFirestop Composite Sheets

Brand : Hilti#

Model : CF3-COs#

Material :  Intumescent stainless steel composite sheet.

Overall sizes * 910 mm wide by 1,200 mm high by 3.8 mm thick.*

Exposed area 1 810 mm wide by 1,110 mm high.*

Fixing method . The Firestop Composite Sheets were joined together with M5 by 25 mm long

screws at 250 mm nominal centres and fixed to L-angles with sizes of 50 mm
by 50 mm by 5 mm thick at four sides. The L-angles was fixed the concrete with
M6 by 54 mm long anchor bolts at 250 mm nominal centres. #

Direction . Stainless steel facing was faced at unexposed side.#
2 |Rockwool
Brand :  ROCKWOOL#
Thickness : 50 mm.*
Density : 160 kg/m®.*
Applied location . Cover opening of metal sleeve.#
3 |Gl Pipe
Sizes ;250 mm by 250 mm by 1 mm thick.*
Materials 1 Galvanized steel #
Fixing method © The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel

L-angles, located at 120 mm from the concrete wall on both sides. The steel

angles were supported by 2 nos. of M10 steel rods to the concrete lining.

Notes: * Verified on site by RED.
# As shown on the test consiruction.
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(The information provided by test sponsor, which is not verified by RED or unless specifigd.)

Specimen 14’

ltem Description

1 [Firestop Composite Sheets

Brand : Hilti#

Model : CFS-COS 36x35.4#

Material : 2layers Intumescent stainless steel composite sheet.

Overall sizes : 1,010 mm wide by 910 mm high by 3.8 mm thick.*

Exposed area : 900 mm wide by 810 mm high.*

Fixing method : The Firestop Composite Sheets were joined together with M5 by 25 mm long

screws at 250 mm nominal centres and fixed to L-angles with sizes of 50 mm
by 50 mm by 5 mm thick at four sides. The L-angles was fixed the concrete with
M6 by 54 mm long anchor bolis at 250 mm nominal centres, #

Direction : _Stainless steel facing was faced at both sides.#
2 |Rockwool
Brand : ROCKWOOL#
Thickness 40 mm.>
Density ;160 kg/m®*
Applied location :__Covered the opening.#
3 |G.. Pipe
Sizes > 500 mm by 200 mm by 1 mm thick.*
Materials :  Gaivanized steel #
Fixing method - The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel

L-angles, located at 120 mm from the concrete wall on both sides. The stee

angles were supported by 2 nos. of M10 steel rods to the concrete lining.

Notes: * Verified on site by RED.
# As shown on the tesf construction.
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Appendix D - Information from Test Sponsor

Page 41 of 56

(The information provided by test sponsor, which is not verified by RED or unless specified.)

Specimen 15
ltem Description
1 [Lightweight Blocks
Brand Ytong.#
Material Lightweight concrete.

Overall sizes of wall :

Sizes for each block :

600 mm wide by 300 mm high by 81 mm thick.*
600 mm wide by 300 mm high by 75 mm thick.*

Density of block 750 kg/m’.
Thickness of plaster : 3 mm thick on both sides of block.*
2 |Socket Boxes
Sizes 2 nos. of 70 mm by 70 mm by 50 mm deep by 3.5 mm thick.”
Materials PVC.#
Applied location Embedded in both fire side and non-fire side of blockwall #
3 |Firestop Putty Pad
Brand Hilti.3#
ode! CP817.#
Materials firestop putty pad.
nplied location Inner side of PVC socket box.#

Notss: * Verifiad on site by RED.
# As shown on the test construction.
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Appendix D - Information from Test Sponsor

(The information provided by test sponsor, which is not verified by RED or unless specified.)

Test Report No.: R18G14-24
Page 42 of 56

Specimen ‘16’
ltem Description
1 [PVC Pipe
Material PVC#
Overall sizes 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing method

The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick stee]
L-angles, located at 120 mm from the concrete wall on both sides. The stee
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

!

2  [Rockwool

Brand ROCKWOOL.#

Thickness 50 mm.*

Density 160 kg/m®.*

Applied location Cavered the opening of pipes.#
3 |insulation

Brand & Model Armacell Classo Armaflex,

Sizes 25 mm thick by 750 mm long.*

Applied location Wrapped outside the PVC pipe#
4 |Bandage

Brand & Model Hilti CFS-B.#

Quantity 2 fayers in the middle of wall.

Applied location Wrapped around insulated pipe.#
5 [Sealant

Brand & Model Hilti CP&06.#

Applied location

Filled the gaps between the pipe and concrete lining.

Notes: * Verified on site by RED.

# As shown on the test canstruction.
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(The information provided by test sponsor, which is not verified by RED or unless specified.)

Specimen ‘17’
item Description
1a |PVC Pipe

Material PVC.#

Overall sizes 1 no. of 26 mm outer diameter by 2 mm thick by 1,200 mm long.*

Fixing method The pipe was supported by fixed fo 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides, The stesl
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

1b [Copper Pipes

Material Copper#

Overall sizes 3 pairs of 12.7 mm outer diameter by 1 mm thick and 6.4 mm outer diameter by,
1 mm thick 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing method The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

2 |Rockwool

Brand ROCKWOOL #

Thickness 50 mm.”

Density 160 kg/m®.*

Applied location Covered the opening #

3 |Insulation
Brand & Model Armacell Classo Armaflex.
Sizes 25 mm thick by 750 mm long.*
Applied location Wrapped outside the pipes individually.#
4 Collar

Brand & Model Hilti CFS-C EL#

Applied location Wrapped around insulated pipes at both opening ends.#
§ Foam

Brand & Mcdel Hilti CFSF FX.#

Applied location Filled the gaps between the pipe and concrete lining.

Notes: * Verified on site by RED.
# As shown on the test construction.
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(The information provided by test sponsor, which is not verified by RED or unless specified.)
Specimen ‘18’

ltem [Description
1a |PVC Pipe

Material PVC.#

Overall sizes 1 no. of 25 mm outer diameter by 2 mm thick by 1,200 mm long.*

Fixing method The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

ib [Copper Pipes

Materiai Copper.#

Overall sizes 3 pairs of 12.7 mm outer diameter by 1 mm thick and 6.4 mm outer diameter by
1 mm thick 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing method The pipes were supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nos. of M10 steel rods to the concrete lining. _

2 |Rockwool

Brand ROCKWOOL.#

Thickness 50 mm.*

Density 160 kg/m®.*

Applied location Covered the opening #

3 |Insulation

Brand & Model Armace]! Classo Armaflex.

Sizes 25 mm thick by 750 mm long.*

Applied location Wrapped ocutside the pipes individually. #

4 |Bandage

Brand & Model Hitti CFS-B.#

Quantity 2 layers in the middle of wall,

Applied location Wrapped around insulafed pipes. Three pairs of insulated copper pipes were|
wrapped together by the bandage and the insulated PVC pipe was wrapped|
individually #

§ |Sealant
Brand & Model Hilti CP&06.#
Applied location Filled the gaps between the pipe and concrete lining.

Notes: * Verifiad on site by RED.
# As shown on the test construction
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Appendix D ~ Information from Test Sponsor

Test Report No.: R18G14-2A
Page 45 of 56

(The information provided by test sponsor, which is not verified by RED or unless specified.)

Specimen 19’

ltem Description
1 [Pipe
Material Galvanized steel #
Overall sizes 138 mm inner diameter by 1.5 mm thick by 1,200 mm long.*

Fixing method

The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wail on both sides. The stee
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

2 JRockwool

Brand ROCKWOOL #

Thickness 50 mm.*

Density 160 kg/m* *

Applied location Covered the opening #
3  [Filling Foam

Brand & Model| Hilti CF-F 7560.

Applied location Filled the gaps between the pipe and concrate lining.
4 [Sealant

Brand & Model Hilti CPE06 #

Applied location

Filled the gaps between the pipe and concrete lining at both opening ends with
10 mm depth CP6085.

Notes: * Verified on site by RED.
# As shown an the test construction.

CFS-B Firestop Bandage

Page 138 of 175

Oct 2024



Freand de (@

O

sultants

Test Report No.: R18G14-2A
Page 46 of 54

Appendix D — Information from Test Sponsor

{The information provided by test sponsor, which is not verified by RED or unless specified.)

Specimen ‘20’

itemn [Description
4a [PVC Pipe

Material PVC#

Overall sizes 1 no. of 25 mm outer diameter by 2 mm thick by 1,200 mm long.*

Fixing method The pipe was supported by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The stes
angles were supported by 2 nos. of M10 steel rods to the concrete lining.

1b |Copper Pipes

Material Copper#

Overall sizes 3 pairs of 12.7 mm outer diameter by 1 mm thick and 6.4 mm outer diameter by
1 mm thick 48 mm outer diameter by 4 mm thick by 1,200 mm long.*

Fixing method The pipes were supporied by fixed to 40 mm by 20 mm by 3 mm thick steel
L-angles, located at 120 mm from the concrete wall on both sides. The steel
angles were supported by 2 nos. of M10 steel rods 1o the concrete lining.

2 |Rockwool

Brand ROCKWOOL#

Thickness 50 mm.*

Density 160 kg/m>.*

Applied location Covered the opening #

3 [Insulation

Brand & Model Armacell Classo Armaflex.

Sizes 25 mm thick by 750 mm long.*

Applied location Wrapped outside the pipes individually#

4 |Bandage

Brand & Model Hilti CFS-B.#

Quantity 2 layers in the middle of wall.

Applied location Wrapped around insulated pipes. All insulated pipes were wrapped together.#

5 [Sealant
Brand & Model Hiiti CPB06.#
Applied location Filled the gaps between the pipe and concrete lining.

Notes: * Verified on site by RED.
# As shown on the test construction
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. Drawings from Test Sponsor

(The drawings provided by test sponsor, which was not verified by RED, except those specified and

described in ‘information from test sponsor’.)
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Specimen 12"
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Specimen ‘13’
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Specimen '15°
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Specimen 16’
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Specimen 17’
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1 SUMMARY

Fire resistance test conducted in accordance with BS 476: Part 20: 1987 on insulated pipe system

with CFS-B bandage.
Five nos. of specimen, namely specimen 'A' to 'E' of insulated pipe systems with CFS-B bandage had

been subjected to a test in accordance with BS 476: Part 20: 1987, in order to determine its fire
resistance performance. Only specimen 'A' was considered in this report. As requested by the test
sponsor, the specimen was horizontally mounted within concrete slab, a concrete floor penetration set up,
by the test sponsor. The specimen was asymmetrical and only one side of the specimen was tested, for

which the fire side was requested by the test sponsor.

Specimen 'A’' 1,200 mm long pre-insulated pipe system. The specimen was constructed by a black steel
pipe with sizes of 406 mm diameter and 1,200 mm long. The pipes was surrounded by nominal 75 mm
thick armaflex insulation and 3 layers of CFS-B bandages with sizes of 127 mm wide by 2 mm thick at

bottom of pipe system.

The specimen satisfied the performance requirements specified in BS 476: Part 20: 1987 for the following

periods:
Integrity: 121 Minutes
Insulation: 92 Minutes

The test was discontinued after a heating period of 121 minutes.

2 INTRODUCTION
The objective of the test is to determine the fire resistance performance of insulated pipe system with
CES-B bandage when tested in accordance with BS 476: Part 20: 1987, 'Methods for determination of the

fire resistance of elements of construction (general principles)".

3 TEST INFORMATION
3.1 Test Sponsor
Hilti (Hong Kong) Limited
701-704 & 708B, Tower A Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon

3.2 Testing Location
Research Engineering Development Fagade Consultants Limited, Hong Kong Laboratory of
DD 134, Lung Kwu Tan, Tuen Mun, New Territories, Hong Kong.

T: +852 2807 0930 F: +852 2642 6105 E: fire@red.com.hk W: www.red.com.hk
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3.3 Date of Test
7" December 2015

3.4 Witness of the test
The test was led by Mr. Solaris Chan of Research Engineering Development Fagade Consultants
Limited (RED) and was witnessed by Mr. Andrew Lau, Mr. Jimmy Chan, Dr. Selina Lin and Mr.

Dennis Yeung, the representatives of test sponsor.

4 EQUIPMENT
Nine (9) ‘type K thermocouples to monitor the temperature of the furnace, which were kept at 100 mm
from the exposed face of the specimen (see Figure 1).
Eight (8) ‘type K' thermocouples {0 monitor the temperature of the unexposed face of the specimen (see
Figure 2).
A 'type K' roving thermocouple to measure temperature on hot spots of unexposed surface of specimen.
A micro-manometer provided to monitor the furnace pressure.
& mm and 25 mm gap gauges.
A radiometer placed at 1,000 mm away from the unexposed surface to measure the radiation of

unexposed surface of the specimen.

5 CONDITIONING
The specimen's storage, construction, and test preparation took place in the test laboratory over a fotal,
combined time of 5 days. Throughout this period of time, both of the temperature and humidity of the
|aboratory were measured and recorded as being within a range of 20 °C to 52 °C and 60 % to 66 %

respectively.

6 TEST SPECIMEN CONSTRUCTION
The specimen was installed into & concrete slabs with pre-prepared opening to form the test construction.

The details of the fixings are outlined in Appendix D.

A comprehensive description of the test specimen construction is presented in the appendix, which is

based on a survey of the specimen and information supplied by the test sponsor.

- fire@red.com.hk W: www.red.com.hk
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7 TEST PROCEDURES
The test was conducted in accordance with the procedures specified in BS 476: Part 20: 1987. The
ambient temperature of the test area during the test was measured. After the first 5 minutes of the test,

the furnace pressure was maintained at 20 £ 2 Pa relative to atmosphere, at the bottom of the specimen.

The furnace was monitored by nine (9) thermocouples so that the mean furnace temperature complied
with the requirements of Clause 3.1 of BS 476: Part 20: 1987.

The temperature of the unexposed face was monitored by means of eight (8) thermocouples fixed to the
unexposed surface (see Figure 2 for the locations and reference numbers of the thermocouples).
Thermocouples S1 - S4 were fixed on the specimen ‘A’ for mean and maximum temperatures of the
unexposed surface of specimen 'A'. Thermocouples S5 - S8 were fixed on the concrete slab, 50 mm
away from the opening of specimen 'A' for maximum temperature only. The mean and maximum

temperatures were recorded.

The gap gauges were used, if considered appropriate, to determine compliance with the integrity criterion
of the standard. The occurrence of sustained flaming on the unexposed surface was monitored to

determine compliance with this criterion. The radiation of the specimen was measured and recorded.

8 TEST DATA AND INFORMATION
The ambient temperature of the test area during the test was 20 °C.
The furnace was controlled so that the mean furnace temperature complied with the requirements of
BS 476: Part 20: 1987. The temperature recorded is shown graphically in Figure 3.
The mean and maximum temperatures of the unexposed surface of specimen ‘A’ are shown graphically
in Figure 4.
The furnace pressure is shown graphically in Figure 5.
The radiation is shown graphically in Figure 6.
A summary of the observations made on the general behaviour of the specimen is given in 'APPENDIX B
- OBSERVATION..
The mean furnace temperature obtained is summarized in Table 1.
The temperature rises of specimen obtained are summarized in Table 2.
The test was discontinued after a heating period of 121 minutes.

T: +852 2807 0930 F: 4852 2662 6105 E:fre@red.comhk  W:www.red.com.hk
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9 RESULTS
When tested in accordance with BS 476: Part 20: 1987, the requirements of the standard were satisfied

for the following periods:

Integrity: 121 Minutes

Insulation: 92 Minutes

Insulation - It is required that the mean temperature rise of the unexposed surface shall not be greater
than 140 °C and that maximum temperature rise shall not be greater than 180 °C. Insulation
failure also occurs simultaneously with integrity failure.

The 140 °C rise of the mean temperature of the unexposed surface of specimen reached
after a heating period of 93 minutes. The 180 °C rise of the maximum temperature of the
unexposed surface of specimen reached and measured by thermocouple S1 after a heating
period of 92 minutes. The maximum temperature rise was 295 °C measured by thermocouple
S1 after a heating period of 100 minutes.

Integrity - It is required that there is no collapse for the specimen, no sustained flaming on the unexposed
surface and no loss of impermeability.

The specimen met the integrity requirements after a heating period of 121 minutes.

10 LIMITATIONS
The results relate only to the behaviour of the specimen of the element of construction under the
particular conditions of the test. They are not intended to be the sole criteria for assessing the potential
fire performance of the element in use nor do they reflect the actual behaviour in fires (see Clause 12 of
BS 476: Part 20; 1987).

The fire resistance performance of the specimen may change if substantially different gaps are used.
Application of the results to the specimen of different dimensions or supported other than by a concrete

wall or incorporating different components shall be the subject of a design appraisal.

T: +852 2807 0930 F: +852 2642 6105 E: fire@red.com.hk WwW: www red.com.hk
CFS-B Fire




) Test Report No.: R15K33-1A
Page 7 of 19

Fite and Facade (onsultants
APPENDIX A — Photos and Test Record

Only specimen 'A' was

™~

» RET

QST

g w NS considered in this report.
‘- QIHJUUL*','..h

NOSHOKN
$%mé

Only specimen ‘A" was

considered in this report.

Photo 1: The unexposed face of the specimen before the test.
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Photo 3: The unexposed face of the specimen after a heating period of 60 minutes.
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Photo 5: The unexposed face of the specimen after a heating of 90 minutes.
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Photo 6: The unexposed face of the specimen after the test.
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Figure 1 — Locations and reference numbers c_:f furnace thermocouples.

(This figure is not to scale and all dimensions are in millimetres.)
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Figure 2 — Locations and reference number of thermocouples to monitor the temperature of unexposed surface
of the specimen.
(This figure is not to scale.)
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Figure 3 — Mean furnace temperature.
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Figure 4 — Temperature rises of unexposed surface of specimen ‘Al
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After the first 5 minutes of the test, the furnace pressure was maintained at 20 + 2 Pa relative to atmosphere, at

the bottom of the specimen.

30.0 —
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22.0 | ansi R | ya——
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18.0%
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Figure 5 — Furnace pressure.

A radiometer placed at 1,500 mm away from the unexposed surface to measure the radiation of unexposed

surface of the specimen.
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Figure 6 — Radiation.
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APPENDIX B — Observation
Time |Exposed (E) or =
(min.sec) Unexposed (U) Qhagpyation
00.00 - Test started.
09.29 E The insulation materials burned.
15.04 U Pop sound heard from the specimen.
26.28 E The insulation materials detached from the specimen.”
30.00 U Specimen 'A' satisfied the integrity and insulation requirements.
31.00 E Eire sealant detached from the specimen.
38.30 u No significant change was observed from the specimen.
54.00 U Cotton pad test applied at specimen and the test was passed.
| 60.00 u Specimen 'A' satisfied the integrity and insulation requirements.
61.57 U Smoke started releasing from the specimen.
90.00 U Specimen 'A' satisfied the integrity and insulation requirements.
91.56 U Specimen 'A’ deformed.
120.00 U Specimen 'A’ satisfied the integrity requirements.
u 21.41 - Test was terminated as requested by test sponsor.

E: 4852 2662 6105 E: fire@red.com.nk W: www red.com.hk
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APPENDIX C - Data Recorded During The Test

Table 1 - Mean furnace temperature

Time BS 476 Part 20 Standard Actual Mean Furnace
(minute) Temp. Curve (°C) Temp. (°C)
0 20 41
5 576 555
10 678 697
15 739 746
20 781 771
25 815 799
30 842 836
35 865 867
40 885 899
45 902 925
50 918 944
55 932 955
60 945 986
65 957 978
70 968 983
75 979 996
80 988 1000
85 997 1009
90 1006 1019
95 1014 1028
100 1022 1033
105 1029 1038
110 1036 1043
115 1043 ' 1046
120 1049 1050
121 1050 1050

Notes: Locations of furnace thermocouples are shown in Figure 1.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.

T: +852 2807 0930 F: +852 2662 6105 E: fire@red.com.hk W www.red.com.hk
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Table 2 - Time and related temperature rise measured by thermocouples 51 - S8.

Time
i s1 S2 S3 | sS4 | S5 S6 s7 | s8
0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
15 0 0 0 0 1 0 0 1
20 0 0 0 0 1 0 0 1
25 1 0 0 0 1 0 0 1
30 1 1 1 1 1 0 0 1
35 1 1 1 1 1 1 1 1
40 2 2 2 1 1 1 2 1
45 2 2 2 2 1 1 3 1
50 3 3 4 3 2 2 i 2
55 5 5 B 4 2 4 8 2
60 7 7 10 7 2 6 12 2
65 11 12 21 12 4 9 18 3
70 22 21 48 22 3 11 24 3
75 41 38 92 39 4 14 31 4
80 60 70 | 108 | 53 3 17 37 5
85 94 | 101 | 107 | 74 3 20 42 6
90 | 146 | 121 | 108 | 92 3 24 43 7
95 | 220 | 139 | 120 | 104 3 28 43 8
100 | 289 | 151 | 124 | 115 3 32 44 10
105 | 257 | 161 | 125 | 130 3 35 44 10
110 | 192 | 169 | 113 | 145 4 38 44 10
115 | 167 | 173 | 124 | 162 4 41 45 14
120 | 102 | 188 | 130 | 174 3 44 46 11
121 | 102 | 195 | 133 | 179 3 | 45 46 11

Notes: Locations of thermocouples S1 - S8 are shown in Figure 2.

The test was terminated as requested by the test sponsor after a heating period of 121 minutes.

T: +852 2807 0930 F: +852 26462 6105 E: fire@red.com.hk W www.red.com.hk
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APPENDIX D - Information from Test Sponsor

(The information provided by the test sponsor, which was not verified by RED or unless specified.)

ltem Description

1 [Black Metal Pipe
Brand : SeAH (PSP).
r\'lanufacturer : SeAH steel pipe.
Materials ::Black steel #
Inner pipe sizes 1,210 mm long by 406 mm diameter by 8 mm thick.*
Fixing details Welded to 2 nos. of black steel handles which placed on the concrete

slab.#

2b [(Insulation (Armaflex)
Brand & Model :Armaflex.
Generic type - Type "D" - Flexible Closed Cell Elastomeric Insulation - Armaflex.
Density : 40 kg/m”.
Thickness : 75 mm.
Fixing method - Adhere at the surface and mechanically attached with metal wire.
Applied location Surrounded the pipe with 1,000 mm long at bottom portion of pipe #

3 |CFS-B Bandage
Brand & Model ::Hilti Firestop Bandage CFS-B.
Material _ : Polymer-bonded intumescent material.
Sizes : 3 layers of 127 mm wide by 2 mm thick.*
lApplied location - Surrounded the insulation at centre portion of pipe below the concrete

slab.#

4 Fire Sealant _
Brand & Model ::Hilti Acrylic Firestop Sealant CP606.#
Applied location Filled the gaps between the pipes and concrete slabs at exposed and

unexposed sides# .

Notes: * Verified on site by RED.

# As shown on the test construction.

T: +852 2807 0930 F: 4852 2662 6105 E: fire@red.com.hk W: www.red,.com.hk
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Drawings from Test Sponsor

(The drawings provided by test sponsor, which was not verified by RED, except those specified and
described in ‘information from test sponsor’.)

Fixed by wires
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- End of report -
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Buildings Department —= OurRet. FEM®:(24) BD GR/BM/2(185)

Your Ref. REBRI:

=iy
EF E Tel.No. ® %848 2838
FaxNo. EXME 840 0451

A

- R May 1994

Hilci (Hong Kong) Lcd. i Bl
Unic 3 5/F Harbour Cencre Tower 2 b‘“_’f;ﬂ

8 Hok Cheung Streect Hung Hom =R
Kowloon K e

!
Dear Sirs, =
Fire Resisting Penetration Sealing System

As Supplied By Hilci (GB) Led.

Thank you for your letters dated 4.3.94 and 27.4.94 and cthe
accompanying tesc/assessment reports on the above. You are asking for
comments on the acceptability of che fire resisting producc in the
context of relevant provisions of the Buildings Ordinance, Chapter 123 of
the Law of Hong Kong and its subsidiary legislation.

Under che Buildings Ordinance, "authorized persons" (i.e.
archicects, engineers or surveyors registered wich the Building
Authority) are required to supervise building works including cthe
selection and installation of Ffire resisting products and to cercify
compliance with the Buildings Ordinance upon completion of works.
Aucthorized persons are cherefore responsible for ensuring che safecy
requirements incer alia of fire resiscing produccts in the building
projects which they have been appointed by cthe developer to coordinate
and supervise. ’

. In esctablishing che acceptability of fire resisting produccs,
reference may be made to the performance standards laid down in Building
(Construccion) Regulacion 90, cthe current Code of Praccice Ffor Fire
Resiscting Construction issued by che Building Auchoritcy and British
Standard 476: Parts 20 co- 24. Reliance may also be placed on cthe
test/assessment report prepared by a recognized laboratory or an
equivalent escablishmenc.

The Buildings Department has a list of recognized laboractories.
This is available for reference ac our office

Technical Administracion (Building) Unit
Buildings Department

11/F Murray Building

Garden Road Hong Kong

Before fire resisting products are iastalled in a building
project, che auchorized person appoinced Ffor cthe project should be
approached for advice and guidance.

Your ctesc/assessmenc reports are recurned hereswich. In cthis
respecc, please noce that paragraph 3 of my lecter daced 25 January 1994
is no longer applicable. The delay in replying is regrected.

Yours faichfully,

j (Patrick H. Tsui)

Technical Secrecary/Building
for Direccor of Buildings

4/F-1 ZIF_PPEJI'FRQ'%{’J%I'\Q, Garden Road. Hong Kong FilsfEMM EHMARMMEE+ "2
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FIRE SERVICES DEPARTMENT,
FIRE PROTECTION BUREAU,

=R

B ok &
FHAMLYPERTHREL | X FIRE SERVICES HEADQUARTERS BUILDING.
SRR No. 1 Hang Chong Road.

Tsim Sha Tsui, East, Kawloan.
Hang Kong.

ERWE  Our Ref FPB 207/0005

HEEHEE Your Ref: L026/92HK 29 April 1992

EALAE  Telex: 39607 HKFSD HX
“om ¢ (24 /hEF Hours)
HYME Fax:852.3110066 . 2r
852 38809744 *
weE  Tel Nou
733 7596

Hilti (Hong Kong) Ltd.,
Unit 3, 5/F, Harbour Centre,

Tower 2,
8 Hok Cheung Street,
Hunghom, Kowloon.

Dear Sirs,

WHILTI" Fire Prevention System

T refer to your letter of 30.3.92 and the enclosures attached

thereto.

Based on the information contained in your letter under reference
and the given test report, I understand that the captioned product is a
building material which should be approved by the Director of Buildings
and Lands. As such, I am not in a position to process your application
and you are advised to refer your enquiry to the Director of Buildings
and Lands, whose address is listed hereunder :=-

The Director of Buildings and Lands,

(Attn.: Technical Secretary/Building, B.0.0.)
Murray Building,

Garden Road,

Central,

Hong Kong.

Please feel free Lo contact us should you have any other
question in this matter.

Yours faithfully,

for Director Wf Fire Services

TYH/ jt

Hard ne wmd Aarn shaold ha anated in refarence ta this letter

CFS-B Firestop Bandage Page 170 of 175 Oct 2024
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ARCHITECTURAL SERVICES DEPARTMENT # £ &

QUEENSWAY GOVERNMENT OFFICES, 66 QUEENSWAY, HONG KONG. il SR /< 1 /<58 & Ui & %
FAX 852-2869 0289

Our Ref ! ASD 16/92101/AML/APP 06 June 1997
Your Ref. L mmmmmmen

Tel. No. : 2867 3631

Fax No. ; 2877 0594

Hilti (HK) Ltd
17/F, Tower 6, China HK City,
33 Canton Rd,. TST

Dear Sirs,

‘Architectural Services Department
List of Acceptable Materials
Hilti Firestop Products
Ref. no. 0001P

I am pleased to inform you that approval has been given to include the above
product/material in this Department’s List of Acceptable Materials. Initially, this listing is for a
probationary status and this will be reviewed after the submission of satisfactory performance reports
on completion of projects undertaken by this Department where your product has been used.

The Architectural Services Department List of Acceptable Materials is a restricted
internal document. This letter should not be used for commercial or marketing purposes and failure
to comply with this may result in the removal of the product from the List.

Yours faithfully,

bt

( WM. TANG)
Technical Secretary/2
for Chief Architect/ Central Management Branch
Architectural Services Department

Filecode : 95202 - LIST_LE.DOC
WMT/WHY/by
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Attn. : To whom it may concern

Date : 26 September 2023

Ref. : 095/FP/DY/23

Subject : Country of Origin- Hilti CFS-B Firestop Bandage

Dear Sir / Madam,

Enclosed please find the information of Hilti CFS-B Firestop Bandage.

Brand Name - Hilti
Model Name : Hilti CFS-B Firestop Bandage
Manufacturer : Hilti Corporation

Address of Manufacturer : FL-9494, Principality of Liechtenstein.
Manufacturer Contact Person : Dennis Yeung
Supplier : Hilti (Hong Kong) Ltd

Address of Supplier : 701-704, 7/F, Tower A, Manulife Financial Centre,
223 Wai Yip Street, Kwun Tong, Kowloon, Hong Kong

Supplier Contact Person : Dennis Yeung (+852 9723 4621)

Country of Origin : Germany

Should you have further questions, please do not hesitate to contact our Technical
Representatives, Customer Service Hotline at 8228-8118, or email us at hksales@hilti.com.

Yours faithfully,

Dennis Yeung
Head of Product Leadership Strategy, F&P

Hilti (Hong Kong) Ltd.

701-704 | Tower A | Manulife Financial Centre
223 Wai Yip Street | Kwun Tong

Kowloon | Hong Kong

P +852-8228 8118 | F +852-2954 1751

www.hilti.com.hk
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To whom it may concern

Date: 13" Mar 2018

Dear Sir / Madam,

Subject: Hilti Firestop Products non-CFC and Ozone Confirmation

Referring to your enquiry about the captioned subject, please be advised that:

Hilti firestop products, CFS-B Firestop Bandage is free of CFC, HCFC nor other ozone
depletion elements.

CFC, HCFC and ozone depletion elements were not used during the product process neither.

Should you have further questions, please do not hesitate to contact our
Technical Representatives or Customer Service Hotline at 8228-8118.

Yours sincerely,

Dorothy Wai
Product Manger

Hilti (Hong Kong) Ltd.

701-704 & 708A&B | Tower A | Manulife Financial Centre
223 Wai Yip Street | Kwun Tong

Kowloon | Hong Kong

P +852-8228 8118 | F +852-2954 1751
www.hilti.com.hk

CFS-B Firestop Bandage Page 173 of 175 Oct 2024



IS

Material Information Statement
Articles

According to Regulation (EC) 1907/2006, Article 32
Revision: 07.04.2020 Version: 18

1 Identification of the articles and of the company undertaking

1.1 Product identifier

Trade name:

Firestop Bandage CFS-B / CP 646

Firestop Back Pan Strip CFS-BPS

Firestop Block CFS-BL / CFS-BL P

Firestop Board CP 675

Firestop Boot CFS-BO

Firestop Box Insert

Firestop Cable Collar CFS-CC / CFS-RCC / CFS-RCC EXT
Firestop Cable Module CFS-T

Firestop Cast-in device CP 680/ CP 681/ CFS-CID /
CFS-CID MD P/M

Firestop Coated Board CFS-CT B/ CP670 / CP673 / CP676
Firestop Collar CFS-C / CFS-C P

Firestop Collar CP 643 / CP 644

Firestop Composite Sheet CFS-COS

Firestop Cord CFS-CO

Firestop Cushion CP 651N

Firestop Drop-In Device CFS-DID

Firestop Edge of Slab QuickSeal CFS-EOS QS
Firestop Endless Collar CFS-C EL

Firestop Filler Module CFS-T FB

Firestop Gangplate CFS-SL GP

Firestop Module Box CFS-MB / CP 657

Firestop Plug CFS-PL / CP 658

Firestop Plug Seal CFS-T RR/ CFS-T RRS
Firestop Retrofit Sleeve CFS-SL RK
Firestop Sleeve CP 645

Firestop Sleeve Kit CFS-SL SK

Firestop Speed Sleeve CFS-SL / CFS-SL GA / CP 653
Firestop Top Track Seal CFS-TTS

Firestop Top Track Seal CFS-TTS MD
Firestop Top Track Cover CFS-TTS MD
Firestop Top Track Plug CFS-TTS MD
Firestop Top Track Seal CFS-TTS 212
Firestop Top Track Seal CFS-TTS R
Firestop Wedge Seal CFS-T WD120
Firestop Wrap Strip CFS-W EL/SG /P /CP 648
Foil Tapes CS-FT

Intumescent fagade cavity closer CP674
Joint Sealing Tapes CS-JST

Mineral Wool

Mineral Wool Boards

Multifunctional Tapes CS-MFT

Pre-coated Mineral Wool Boards

Smoke & Acoustic Track Seal CS-TTS SA
Speed Plug CP 777

Speed Strip CP 767

1.2 Application of the listed articles

Construction industry.

Refer to Hilti product literature, technical data sheets, 3rd party published listings and national approvals for specific application information. For
more details, please contact your local Hilti organization through http://www.hilti.group

1.3 Manufacturer / Supplier

Hilti AG
Feldkircherstr. 100
FL-9494 Schaan
Liechtenstein

Customer Service
Phone +423 (0)844 84 84 85
Fax +423 (0)844 84 84 86

2 Other information

A Safety Data Sheet is not required due to the classification of these products as “articles” according to Regulation (EC) No. 1907/2006 of 18
December 2006 (EU) / 29CFR 1910.1200 (U.S.A.). Consequently, these products are exempted from CLP / OSHA Labeling and SDS
requirements.

These data are based on our present knowledge. However, they shall not constitute a guarantee for any specific product features and shall not
establish a legally valid contractual relationship.

Informing department:
chemicals.hse@hilti.com
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Hilti CFS-B Firestop Bandage Job Reference

Year Project Name

2021 HING WAH ST WEST LOT 6550 HOTEL
2021 1-11 AU PUI WAN ST, FO TAN

2021 LO FAI RD (EAST) TPTL 223 & 229

2021 SCL 1123 EXHIBITION STATION

2021 TKO LOHAS PARK PH9 (SITE J)

2021 WONG CHUK HANG STATION PH1 (SITE A)
2021 166 CASTLE PEAK RD - TAI LAM, TMTL 523
2021 7 MUK TAI ST, KAI TAK 1K3 (6565)

2022 QUEEN MARY HOSPITAL PH1 (SS F501)
2022 KAI TAK SPORTS PARK

2022 HING WAH ST WEST LOT 6550 HOTEL
2022 SHING KAI RD, KAI TAK NKIL 6607

2022

2022 YAU MA TEI- KWONG WAH HOSPITAL PHASE 1
2022 YIN PING RD, TAI WO PING (6542)

2023 WEST KOWLOON - LYRIC THEATRE - (IPS)
2023 HKIA 3508 TERMINAL 2

2023 CYBERPORT PH5

2023 TKO LOHAS PARK PH12 (SITE D)

2023 SHING KAI RD, KAI TAK NKIL 6607

2023 R6 CTL KLN ROUTE-KAI TAK WEST HY/2014/07
2024 QUEEN MARY HOSPITAL PH1 (SS F501)

2024 TKO LOHAS PARK PH12 (SITE D)

2024 53-55A KWUN TONG RD

CFS-B Firestop Bandage

Customer Name

CONCORD AIR-CONDITIONING &

KEUNG FAT ENGINEERING CO LTD

CHIT TAT ELECTRICAL ENGINEERING LTD
LUEN SHING ENGINEERING COMPANY
TECHNICON ENGINEERING LIMITED

LUEN FAT (UNI) AIR-CONDITIONING

PAK MING ENGINEERING CO

EVER GAIN AIR CONDITION ENGINEERING
SHUN CHEONG BUILDING SERVICES
SHING FUNG ENGINEERING LTD
CONCORD AIR-CONDITIONING &
MAJESTIC PLUMBING ENGINEERS LTD
ELEGANT ENGINEERING CO.

WING FUNG ENGINEERING (H.K.) LTD
YUK WAI ENG CO

PATWIN ENGINEERING CO. LIMITED

LUEN SHING ENGINEERING COMPANY
HOI KO E&M ENGINEERING COMPANY
ZHONG HENG ENGINEERING (HK) LIMITED
MAJESTIC PLUMBING ENGINEERS LTD
HOI KO E&M ENGINEERING COMPANY
SHUN CHEONG BUILDING SERVICES
ZHONG HENG ENGINEERING (HK) LIMITED
EVER GAIN AIR CONDITION ENGINEERING
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Project type
Hospitality
Residential
Residential
Infrastructure
Residential
Residential
Residential
Residential
Health
Sport & Recreation
Hospitality
Hospitality
Industrial
Health
Residential
Community & Cultural
Transport
Office
Residential
Hospitality
Infrastructure
Health
Residential
Residential
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