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Investigation of difference from fire regulation and
research between Singapore/Taiwan and Japan

~March 13th -16th 2017~

Fire prevention glass and Fire proof glass
working group at FGMAJ*

X FGMAJ= Flat Glass Manufacturers Association of Japan

Circumstance

We have thought Japanese fire regulation of construction have
loose part and strict part compared with Singapore/Taiwan

This time, We would like to make sure the difference of fire
regulation between Japan and Singapore/Taiwan, and also
investigate latest study for fire prevention and fire-proof materials,

After investigation, we would like to explain the Japanese
Government about this results, and propose improving the
Japanese fire regulation.



Agenda

1.Type of Fire windows ,roofs and walls
-fire prevention windows =Type: I I
-fire prevention roofs =Type: I
-fire prevention walls =Type: IV
Region and part for fire prevention

. Type of fire glass panes .

Equipments.

Procedure to obtain Certification.

Any other business.

OOk W

1.1 Type of Fire windows and doors I

[Type I :Exterior Fire Prevention Windows(20minutes)]
Excel [sheet:Type I ]

% This type is mainly used for parts requiring exterior fire

prevention performance in Japan. - -
=

-20min fire prevention performance is required both side.
=Both side fire performance is difficult for IGU and
aluminum sash to pass the fire test.
Only few type of windows have passed the fire test
in Japan just now.
Ex IGU composition ;
HWired glass +Air +Low-E glass. (Tempered glass)
X Super-tempered glass +Air +Low-E glass(Ditto)
€ Question
In your country , what kind of fire-proof performance do you require to the
exterior window?
=20 minutes ? - One side or Both side? Only fire prevention?
=Do you have any other requirements from your government?




1.2 Type of Fire windows and doors II

[Type I : Interior Fire Prevention Windows (60minutes)]
Excel [sheet:Type II ]

% This type is mainly used for interior fire protection zone

in Japan. oy -
ke .I!I:
-60min fire prevention performance is required
both side.
=Single glass pane such as wired glass or

high stress tempered glass are used.
Window and door frames are mainly made of steel.

€ Question
In your country , what kind of fire-proof performance do you require to the
internal windows and doors?

=60 minutes ? - One side or Both side? Only fire prevention?

=|s thermal insulation performance needed?

=Do you have any other requirements from your government?

1.3 Fire prevention roof windows (Toplight)

[Typell : Fire Prevention Roof Windows (30minutes)]
Excel [sheet: Typell]

% This type is mainly used for the roof of refractory buildings
in Japan.

»30min fire prevention performance is required one side.

=Single glass pane such as wired glass.

= The examination is very strict because 65kgf weight put on the specimen.
Almost window frames are made of steel.

€ Question
In your country , what kind of fire-proof performance do you require to the roof
windows ?

=30minutes ? - One side or Both side? Only fire prevention?

= Is the weight put on the sample?

= Do you have any other requirements from your government?



1.4 Type of Fire proof walls

[TypelV : Exterior and interior Fire proof wall(60minutes)]
Excel [sheet: TypelV]

% This type is used for the wall of the fire protection zone in
Japan.

-60min fire prevention performance is required both side.
=Unheated surface temp: Average=140K+T, ,Max=180K+T,
=Only special multilayer glass panel is used.
= The test is very strict .The test sample wall are being

kept 180 minutes on the furnace after fire proof test. N
= In the meantime, the test specimen's temperature on the non- heatlng S|de
is can not exceed criteria temperature and must not have large cracks.

€ Question

In your country , what kind of fire-proof performance do you require to the
interior wall (fire compartment) ?

= Do you require extra time against fire proof test ?

= Do you have any other requirements from your government?

2.1 Region and part for fire prevention

~Exterior side~

area requirement

A: Fire protection district Both sides Portions liable to catch fire

B: quasi-Fire protection district Both sides or outside

C: Non Fire protection district none
CoSmoLd Sm| m
* ' 1
! ! !
! I T T L
I 3m Bm i3m 3m
* +

i
Road 3F Building 2F Building

*The part in which fire prevention windows are

Region in which fire windows and doors installed.
are required. * AlImost windows are 20min fire prevention
(Urban area ,densely populated area.) performance.

*These windows are Type I .

& Question

Could you tell us the difference from Japan? (Region / Part)



2.2 Part for fire prevention

~The part in which fire prevention and proof windows and doors are installed~

Fire door: 60min fire-Prevention performance

% Insulation glass walls are only used in

-*Staircase .
Staircases.

Insulatlon

* Fire doors are used for opening of the
fire prevention compartment.

% Exterior fire windows are used for
? exterior fire prevention performance

The fire performance required for the
glass used for the atrium is not clearly
decided.

% Exterior fire Window: 20min
fire-Prevention performance

& Question:

Could you tell us the difference from Japan?

3. Type of Fire glass panes

[Wired Glass] [High tempered glass]
These are used as Type I ~II These are used as Type I, II
Special shape nd condition edge
l = | : ‘1I3mm
E% 0 T )
11 i 8 W o E
10 i [ °
1 ,_
S olhicknE==1 m T Thickness:3, 4,5 ,6.5,8, 10,12mm
g [Special multilayer glass] 6 Layers of Glass
4 \\} ; These are Used Type IV Interlayer is sodium silicate
~ »8\ N
/\ \ \
/\gmi ired Ia
wire g sS
T |ckness 6.8mm,10mm Thickness:230r25 mm(Japan) 23 or 25mm

€ Question

What type of fire prevention and proof glass panel do you have ?



4. Equipments

& o
SN

Excel [sheet:Equipment]

<Fuel >
Methane gas or Propane gas,
The former Fuel was kerosene.

XA gas furnace is higher in the radiant heat
than a kerosene furnace.

This difference become the problem for us.

Test samples are exposed to radiant
heat and convective heat from the fire

jet out from front wall of furnace.

¥ Question

What type of furnace do you have ?
What type of thermocouple do you use?

5. Procedure to obtain Certification.

Excel [sheet:Procedure]

Applicant | <—— 5 | PublicLaboratory |

Pre-Discussion
*Specimen dimension
-Range of application
+Test Date

*There are 13 furnaces in the 5 certification
authorities in Japan.

Preparation of specdmens Inspection ofspecimens

The management of specimens by public

“Make the applicationformof | | oY e e ertance laboratory is getting stricter. Because in

test specimen.
-Specimen fabrication

with the apprication

Japan, there were some problem of

camouflage fireproofing materials

Fire test | Judging

Passed \l/

Procedure

*Reconfirmation of application
contents

Apply for certification

MILT |

)

Issued of certification ‘

€ Question

What kind of procedure do you have?
Do you have exceptional rules for fire
regulation of windows and wall?



6. Any other business

-If possible, can we see the your facility?

Conclusion

Thank you for your cooperation.

From FGMAJ
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HISTORV.OF,ESTABLISHMENT]

The contemporary buildings are in the trends of mass-scaled, high-raised and
multi-function. This shows the obvious progress of technology in materials and
construction methods. With the complicated design and construction of the architecture,
the importance of fire-resistance performance of the materials and structures is more
and more essential for the protection of lives and properties. The system for verification
and certification of the fire-proof products helps the consumers distinguishing and
selecting among manufactures.

Our center's professors, technicians and support staff conduct fire research and fire
tests for the achievement of improving the safety and effectiveness of fire management
by providing the basic fire science knowledge, facilities, and applications for users and
administrators.

The fields include the followings :

1. The tests on fire-resistant materials and structures.

The research and development for fire-resistant materials.
The research for fire-safety of buildings.

The identification of ignition and the prevention of fire hazards.

> B

Maritime fire-proofing technology.

GOAL & MISSION

* To establish fire testing facilities in accordance with Standards CNS, UL, BS, ISO,
IEC, etc.

* To cooperate with International Organization, i.e. UL,
DNV, JET and TUV SUD in the fields of fire research
and fire testing.

* To study and analyze new fire-resistant materials and
technique for the development of fire-proofing material
industrial.

* To assist the local government in developing fire testing
Standards and administrative regulations.

* To study the identification skills for ignition and damaged
structure for the prevention of fire hazards.
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TESTING CAPRACI|

Accredited by
: Building f
( FireTest | —( Door (UL10B, UL10C, CNS11227) }H{uurarssm | |

—[ Elevator Door (UL10B) HUL/TAF/CPAMIJ |

— wall (UL10B, CNS12514) HUL/TAF/CPAMI] .

—[ Through Penetration (UL1479, CNS14514) |-{UL/TAF/CPAMI] |
—{ Rolling Door/Shutter (UL10B, CNS14803) I——IUL/TAF/CPAMII

—[ Window (UL9, CNS14815) HTAF/CPAMI J |
—{ Column (UL263, CNS12514) HUL/TAF/CPAMI] |
—[ Beam (UL263, CNS12514) |
—{ slab (UL263, CNS12514) }H{raFicram

—{ Marine ]——( Deck/Bulkhead (IMO MSC 88/26) HDNV

{ Roof/Fioor/Ceiling (UL263, CNS12514)  |-{TAF/CPAMI | |

—{ Windows/Side Scuttles (IMO MSC 88/26) HDNV )
Fire Resisting Divisions for High Speed Craft DNV ;
(IMO MSC 88/26) |

—{ Fire Door (IMO MSC 88/26) HDNV

|

2 PV Module uUL/TOV SUD/ | |
(UL1703/UL790, IEC61730-2, CNS15118-2)’ ‘ |JET ]

Air Leakage | [ Door (UL1784, CNS15038, ISO5925-1) HTAF/CPAMI
[Non-Combustibility} { Building Material/Cone Test (CNS14705) TAF
| Mechanical Test | ( Hard Ware (UL228/UL305) }+{Pre-Test )

NOTE: BSMI - Bureau of Standards, Metrology and Inspection
CPAMI - Construction and Planning Agency Ministry of the Interior
DNV - Det Norske Veritas
JET - Japan Electrical Safety & Environment Technology Laboratories
TAF - Taiwan Accreditation Foundation
UL - Underwriters Laboratories Inc.
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.’ HISTORY/& ACCREDITATIONS}

1995 FPSRC Initiated.

1999 Completion of fire testing furnace (for vertical elements)
2000 Completion of Multi-furnace (for both vertical and horizontal elements)
2001 Accredited by UL for Witness Test Program for the conduction of fire tests on doors,

walls and dampers.
2001 Accredited by TAF and BSMI for the conduction of fire test on doors.

2002 Accredited by UL for Witness Test Program for the conduction of fire tests on through-
Penetration, fire-stop Systems and joint systems

2006 Completion of Multiple Function Furnace (for vertical, horizontal and isolated elements)

2008 Accredited by DNV for the conduction of fire test on bulkhead, deck, door, window,
through-penetration and etc.

2008 Accredited by TAF for conduction of fire test on column, beam and roof.

2009 Accredited by UL for the conduction of fire test on columns.

2009 Accredited by TAF and CPAMI for the conduction of fire test on deck.

2010 Accredited by TAF and CPAMI for the conduction of air leakage test.

2010~11 Accredited by UL, JET and TUV Sud for the conduction of fire test on PV panels.
2011 Accredited by TAF for the cone calorimeter testing for combustibility.
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The facility applies to Fire
rolling shutters and fire doors with
single or double leaves made of
different materials, including wood,

stone, mineral, steel, copper, and
aluminum. Fixed windows,

nonbearing fire walls and partitions
for buildings.

The facility applies to roof ,
floor, slab and ceiling with or without
load-bearing fire tests.

Maximum size of test specimen: 420cm(W) x 420cm(L)

Multiple Function Furnace (for Column)

The facility applies to column or
isolated element.

S — —
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Furnace (for-Vertical Element)"

The facility applies to Fire rolling shutters and
fire_doors with single or double leaves made of
different materials, including wood, stone,
mineral, steel, copper, and aluminum. Fixed
windows, nonbearing fire walls and partitions for
buildings.

"~

Maximum size of test specimen: 300cm(W) x 310cm(H)

Small Multiple Function Furnace

The facility applies to Walls, beams, columns,
slab, roof for buildings in accordance with CNS
12514. Through-penetration fire-stops for
buildings, including intumescent sheets, wrap
strip, sponge, wrap system, fire door (small size),
and etc.

Maximum size of test specimen: Horizontal 150cm(W) x 150cm(L)
Vertical ~ 150cm(W) x 180cm(H)

Air Leakage Test

The facility applies to determine the rate of
leakage of ambient and medium temperature
smoke from the side of door and shutter assemblies
to the other under the specified test conditions. The
facility is applicable to door and shutter assemblies
of different configurations intended for purposes of
controlling the passage of smoke in case of fire.

Maximum size of test specimen: 340cm(W) x 340cm(H)

The facility applies to evaluate the heat release
rate of a specimen exposed in the horizontal
orientation to controlled levels of irradiance with an
external igniter. The heat release rate is determined
by measurement of oxygen consumption derived
from the oxygen concentration and the flow rate in
the combustion product stream. The time to ignition
is also measured in this test.

Size of test specimen: 100mm(W) x 100mm(L)
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PV Module Fire Test

The facility applies to the test for the
assessment of fire-endurance performance, |

o~ o

including spread-of-flame test and burning j§
brand test.

Size of test specimen:

Spread-of-Flame Test Class A 102cm(W) x 240em(L
Class B 102cm(W) x 270cm
Class C 102cm(W) x 390cm
Burning Brand Test Class A 102cm(W) x 121cm
Class B 102cm(W) x 121cm
Class C 102cm(W) x 132cm

(
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Hardware Test (Panic Hardware)

The facility applies to the test for releasing devices
actuated by an actuating bar (crossbar or push pad) or
actuating paddle for outward-opening doors, designed to
facilitate the egress of persons from buildings in the event of
panic or other emergency.

Hardware Test (Door Closers - Holders)

The facility applies to swinging door closers equipped
with integral electromechanical or electromagnetic holders
and which may be provided with integral smoke detectors.
This facility also applies to electromagnetic door holder units
which are for use with a separate door closer and separate
automatic fire detector.
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» Background

This Experiment Center is one of three major Experiment Centers
in the Architecture and Building Research Institute, Ministry
of the Interior. It is located in the Gueiren Campus of National
Cheng Kung University. The main tasks include carrying on local
verification of building fire safety technology, experimental study
and test services on innovative work; helping Ministry of the
Interior to propose and revise the architecture and building laws
and regulations as well as the fire safety technological standard,
the test standard of construction material, member structure,
fire resistance for the Ministry of Economic Affairs (M.O.E.A);
supporting the building fire safety design, fire safety engineering
technology R&D for industrial sectors and localization of fire
safety application, in order to achieve the goal of domestic building
fire safety performance. The floor area of this Experiment Center is
about 5,437 m2, which was finished on November 16, 2002.

Fire Experiment Center Entrance

» Contents

The Experiment Center is mainly divided into 7 areas:
Fire-Fighting Experiment Area, Fire Material Experiment
Area, Component Material Experiment Area, Fire Resisting
Construction Experiment Area, Comprehensive Experiment
Area, Smoke Control Experiment Area and Outdoor
Experiment Area. It has obtained 22 accreditations from
the Taiwan Accreditation Foundation (TAF). It has become
the approved laboratory of steel fire door and architecture
fire door test for the Bureau of Standards, Metrology
and Inspection, M.O.E.A. It also has been assigned by
the Ministry of the Interior as the testing facility for new
technology, new approach, new equipment and new
material performance of architecture. Sixteen fire resistant
material tests can be carried out, where the global largest
beam/column composite test furnace is involved, and the Aerial view of Fire Experiment Center
combination of column (loaded up to 2000-ton) and beam

(loaded up to 200-ton) can be tested in the heating furnace

simultaneously.

» Testing Services

Flammability: Flammability test for various flame resistant items
Incombustibility: Incombustibility test for interior finish material, electric wire
and cable

Smoke toxicity: Smoke concentration, NIBS, NES and CNS standard toxicity test
Fire resistance: Fire resistance test for building component, fire safety equipment,
through-penetration fire stops, and fire resistant coating material

Fire and smoke control: 10MW calorimetric test, full-scale room fire simulation
test, large space smoke control simulation test, personnel escaping test, real fire
simulation test

Fire-fighting equipment: Test of sprinkler head, water mist density, speed and
particle size

Fire test of plastic foam decorated room




ire Ecperiment Center
Fire Material, Fire-Fighting Experiment Area

» Introduction
Fire-Fighting Laboratory (1F)
Carry out the study of closed-type sprinkler head, foam head, water
mist head, escape sling, fire resistant material and objects, etc. The
result is able to be used as the reference for designing the fire-fighting
equipment and fire resistant material.
Fire Material Laboratory (2F and 3F)

45° test device for flammability of thin Carry out the test for the heat release rate, heat generation amount, and

materials toxic gas of fire resistant material. The result is able to be used as the

reference for designing the building and interior decoration.

» Facilities

m 45° test device for flammability of thin materials
This device is used to test the flammability of fiber products, such
as the window curtain, wall cloth, furniture cloth, and other similar

. products, such as the plate under 5 mm thick, thin sheet, membrane,
PDA Phase-Difference Doppler Analyzer

thick cloth and similar plate material, etc.
<l

m “Phase-Difference Doppler Analyzer” (PDA) and “Laser Diffraction
Particle Size Analyzer” (MALVERN). They are used to measure
the particle size and speed of fine water mist in accordance with
UL2167, NFPA750, etc.

m Test device for smoke concentration generated by solid materials
This device is used to assess the response characteristics of material
exposed to a radiation heat source with or without external ignition
status, including the smoke concentration, mass loss rate and toxic

analysis of tested material.

» Testing Service ltems

MALVERN Laser Diffraction Particle Size
Analyzer

Material flame resistance test

Sprinkler head, water mist spray test

Fire resistance test of building interior decoration material
Lateral flame spreading test of wall material

Horizontal flame spreading test of floor material
Horizontal fire resistance test of electric wire and cable test
Material flame spreading characteristic test

Fire resistance test of material surface

Building material smoke concentration test, NES smoke toxicity test

Test device for smoke concentration generated
by solid materials

pBEBh,
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re Experiment Center

ISO 9705, ICAL, SBI equipment ©

Smoke leakage measurement equipment

Vertical electric wire and cable test equipment
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Comprehensive Experiment Area

» Introduction
Area: 718 m’
Height: 12.42 m
Test influence of fire on decorating material of large-scale furniture, to

measure the heat, smoke, gas and flame transmission after fire.

» Facilities

Cone calorimeter

Measure material ignition characteristics, heat release rate, mass
loss rate, effective heat generation amount, smoke generation
characteristics and toxic gas analysis, etc.

ISO 9705, ICAL, and SBI equipment

Carry out the test of heat release rate, gas analysis and mass loss rate,
etc.

Large-scale fire resistance test equipment for fire door, wall and smoke
leakage measurement equipment

The smoke leakage test of fire door can be conducted at the ambient
temperature, 100°C, 200°C, 300°C, 400°C, and 500°C - the heating
areais3mHx3mW.

Vertical electric wire and cable test equipment

An open fire is used to burn the cable placed on a stainless steel rack
at 815°C for 20 minutes. Observe the combustion condition of cable

surface. The char length of sample should not be greater than 2.4 m.

» Testing Service ltems

Heat release rate test of building material
Vertical electric wire and cable test
Dry-type casting transformer fire test
Fire door smoke leakage test

Furniture fire test

Interior finish corner test

Room fire simulation test

Interior finish material single burning test

Intermediate-scale calorimetric test




Fire Experiment Center
Comprehensive Experiment Area

» Intfroduction
Area: 1436 m’
Height: 29 m
Test the influence of fire on the real building, simulate fire phenomenon,
observe the loss for the fire resistance performance of building, smoke

control and escaping and take refuge etc.

» Facilities

m 10MW large-scale calorimeter

m Hood system
The whole device is composed of the hood, bend duct, mix pipe,
measurement section, exhaust bend duct and exhaust pipe. The large-
scale object or structure will be placed on the platform for fire test.
The smoke flows vertically to the hood. The collected smoke is
discharged from the exhaust bend duct and exhaust pipe.

m Gas and light measurement system
The burning gas is discharged to the on-line analysis system
continuously. The gas composition, optical density, flow-rate/

temperature are analyzed. The output signals and data are treated for

analysis. In addition, the heat release rate, smoke characteristics, and
Gas and light measurement system . .
toxicity of large-scale object or structure can also be analyzed.
m Waste gas treatment system with dust collector
The waste gas can be treated by the waste gas treatment system with
dust collector, and then discharged to the atmosphere. The needed
air can also been drawn to this device. The air flow-rate is controlled
by the frequency inverter, the maximum frequency is 55Hz, and the

maximum flow-rate is 30m’/s.

Waste gas treatment system with dust collector

» Testing Service ltems

Large-scale calorimetric test (10MW)

Water spray curtain system test

2
]
m Fire simulation test of transportation such as the motorcycle etc.
m Fire simulation test of oil-based fire

[

Large-scale furniture fire simulation test

Fire-fighting test of foam sprinkler head
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» Location and Transportation

By High Speed Rail (HSR):

= Get off on HSR Tainan Station.

= Take a taxi toward Kuei-Jen traveling about 10 kilometers (10 minutes) and get off on the entrance of the Aviation
Technology Camp us of National Cheng Kung University.

= Follow the main street about one minute by walk. The Performance Experiment Center is directly ahead.

By Car:

By Sun Yat-Sen Freeway

= Take National No.l Freeway (Sun Yat-Sen Freeway) .

= Exit at Rende System Interchange (Exit at 330.7 kilometers) onto No.86 Expressway toward Guan-Miao.

= Exit at Ta-Tan Interchange (Exit at 11 kilometers) and head to Kuei-Jen traveling about one kilometer to arrive at the
Aviation Technology Center of NCKU.

By Formosa Freeway

= Take National No. 3 Freeway (Formosa Freeway).

= Exit at Guan-Miao Interchange (Exit at 357 kilometers) onto No.86 Expressway toward Tainan.

= Exit at Ta-Tan Interchange (Exit at 11 kilometers) and head to Kuei-Jen traveling about one kilometer to arrive at the Aviation

Technology Center of NCKU.

L
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Experiment Center
Fire Resisting Construction Experiment Area

» Introduction

Area: 1436 m’

Height: 12.42 m

Carry out fire resistance study of building component, simple fire
resisting construction and fire proof building. There are a heating
furnace, fire test equipment and relevant experimental facilities for
door, wall, structural column, beam, slab and beam-column joint.

» Facilities

m Beam, column composite fire test furnace
This equipment is used to test the fire resistance of beam, column,
and floor component. The performance, such as destruction,
penetrating flame, deflection, residual flame, and temperature of
the unexposed surface etc., is tested to identify the fire resistance
of the test component.
2000 tons can be loaded to a 4-m column and 100 tons concentrated
load (200 tons distributed load) can be applied to an 8-m beam. The
load can be applied to the beam and column at the same time, and
65~1000 kg/m’ can be loaded to a 4 x 8 m floor panel.

m 2000-ton hydraulic system
2000-ton hydraulic system adopts a Japanese made servo valve to
control the flow-rate and pressure. The servo hydraulic cylinder is
used as the actuator. The stroke is 50 cm. A 2000-ton load cell is
installed at the top of the reaction frame to control the load during
test.

m Door and wall fire test furnace
This equipment is used to test the fire resistance of building fire
door, fire roller door, window, partition wall component. The
performance, such as destruction, penetrating flame, deflection,
residual flame, temperature of the unexposed surface, etc., is
tested to identify the fire resistance of the test component.
Heating area: 4.3 m wide and 4.5 m high, loading capacity is 60
tons. {432

m Small-scale fire test furnace
The fire integrity and fire insulation for through-penetration fire
stops material can be tested.

» Testing Service ltems

m Test for fire door, wall, roof, beam, column, floor, fire rolling
shutter, fire fixed window, and partition.

m Fire performance test of composite member.

m The busway fire resistance test.

Small-scale fire test furnace

Sl
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Fire Experiment Center
Smoke Control & Outdoor Experiment Area

» Introduction to Smoke Control Experiment Area

Area: 2821.94 m’

No. of story: 8 stories

The fire smoke flow behavior test for refuge stairs escaping passage
in the multi-cellular room can be carried out. The actual practice of
high-story building fire, smoke control, and escaping refuge can also

be carried out, in order to assure the safety at building fire.

» Facilities

m Smoke control experimental tower

Smoke control experimental tower m Water system fire extinguishing equipment

» Testing Service ltems

m Horizontal and vertical smoke control experiment
m Water system fire extinguishing experiment

m Escaping refuge safety experiment

Water sprinkler system and smoke control
experiment

» Introduction to Outdoor Experiment Area
Area: 4521.4 m’
Provide the study and experiment for fire simulation, ventilation,
flame spreading relation of large-scale building (such as 2 to 5

stories).

Experiment house

» Testing Service ltems

m Actual fire experiment
m Composite disaster experiment with earthquake and fire

;‘a Architecture and Building Research Institute, Ministry of the Interior E E
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Fire testing and certification

Fire testing allows manufacturers to
understand the behaviour of materials and
products. The information on a product’s
fire performance including fire resistance,
flammability, flame / smoke spread
characteristics etc, can help manufacturers
design products that are safe. TV SUD
PSB is the first laboratory in Singapore
and ASEAN that can provide fire testing,
inspection and certification services for a
broad range of products and materials.

Our services are as follows:

1. Reaction to fire tests
= Building materials
— Fire propagation: BS 476 Pt6
— Heat emission: BS 476 Pt 11
— Non combustibility: BS 476 Pt 4
— Surface spread of flame: BS 476 Pt7
Euroclassification
— EN IS0 1182: Non-combustibility
— EN IS0 1716: Heat of combustion
— EN 13823: Single Burning item
— EN IS0 11925-2: Single flame source
Roof coverings/PV module
— ASTM E108/UL 790
Cast iron pipes & fittings - EN 877
Limiting oxygen index
— EN IS0 4589-2/ASTM D2863
Optical smoke density
— EN IS0 5659-2/ASTM E662

TUV SUD PSB Pte. Ltd.

AFE&EL - TOV SUD PSB Pte Ltd U —7 L v k
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Electrical cable

— Flame propagation for bunched wires /
cables: IEC 60332-3-10/21 to 25

— Resistance to fire alone, with water,
with mechanical shock: BS 6387/SS299

— Flame propagation:

— BS 4066 Pt 1/EN 50265-2-1/IEEE
383/IEC 60332-1/BS 4607 Pt 5/EN
50086-1(conduit)/SS275 (trunking)

— Smoke density: IEC61034/ EN50268

Flooring
— Raised access floors — MOB PF2 PS

Materials (interior) used in transportation
— Flammability: FMVSS 302
— Flame resistance (aircraft):
Singapore/FAR airworthiness
— Fire & smoke density measurement
of materials used in train: BS 6853

Plastic and rubber materials
— Flammability: UL94, ASTM D635

Ship materials (IMO)

— Non combustibility: FTP Code Pt 1

— Smoke Generation: FTP Code Pt 2

— Fire resistance test: FTP Code Pt 3
— Upholstered furniture: FTP Code Pt 8

Textile materials
— Flame propagation: UL 214

PSB Singapore

Choose certainty.
Add value.



PSB Singapore

www.tuv-sud-psh.sg

= Upholstery and furnishing
— Flame retardancy of resilient filling
materials: CBHF TB117
— Ignitability by smoldering and
flaming ignition sources:
BS 5852/BS 7176/EN 1021-1/2

2. Fire resistance tests
Products include composite/lift landing
doorsets, dampers, wall, glazing, refuse
chute hoppers, dumbwaiters, intumescent
paint, etc.
= Test standards are as follows:

— AS 1530 Part 4

— BS 476 Part 20/22

— BS 8202 Part 2

— CNS 11227 (A3223)

— 180 834/3008

— S8 332 (Fire doors)

— S8 333 (Fire dampers)

— EN 1634-1 (Fire doors)

— EN 1363

— ASTM E119

3. Mechanical tests
= Fire fighting products
— Aerosol fire extinguisher: BS 6165
— Breeching inlets: BS 5041 Part 3
— Fire hose reel: EN 671-1
— Flaked hose: BS 6391
— Landing valve: BS 5041 Part 1
— Ozone test: ISO 1431
— Portable fire extinguisher: EN3/SS232

TOV SUD PSB Pte. Ltd.
10 Tuas Avenue 10 * Singapore 639134 « Tel: +65 6885 1698 / 6865 3773
* Fax: +65 6862 1433 * Email: enquiries@tuv-sud-psb.sg TV

= Door hardware
— Door closers: EN 1154/SS332
— Lock & latches: EN 12209
— Lever handle: EN 1906
— Cylinder: EN 1303
— Door bolts: EN 12051
— Panic exit device: EN 1125
— Single axis hinge: EN 1935
— Door coordinator: EN 1158

Our certification services include:

1. Third party inspection

TUV SUD PSB provides third-party batch
inspections, both locally and overseas.

2. Quality Assurance Scheme

TUV SUD PSB provides testing support for
the Product Listing Scheme (PLS), which
manufacturers and traders use as a quality
assurance scheme to achieve product
conformance and product acceptance by
buyers and regulatory authorities.

Your benefits

» Accreditation and recognition

TUV SUD PSB's fire testing laboratories are
recognized by the Fire Safety and Shelter
Department (FSSD) of Singapore Civil
Defence Force (SCDF), the International
Maritime Organisation (IMO) as well as fire
and housing authorities in Hong Kong and
Civil Defence in Middle East countries such
as Dubai, Qatar etc.

Choose certainty. Add value.




