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FTT�s instruments feature s�ecial facilities or soft�are
that enhance functionalit� and ease of use� but almost
all are built to meet national or international
standards� �an� of these standards and the
associated instruments are called u� for use in
national regulator� codes or �irecti�es for man�
�roduct a��lications in construction� trans�ort or
electrotechnical areas� �t is essential that FTT
engineers are u� to date �ith acti�ities in rele�ant
national and international standardisation agencies� so
that the� can contribute to the latest de�elo�ments
and ensure FTT�s e�ui�ment com�lies �ith them� 

�ithin �uro�e� most �ational regulations follo�
�uro�ean �irecti�es that use �uro�ean �tandard tests�
though some national regulations also allo� �arallel
use of national standards� �uro�ean �tandards ����
for trans�ort� construction and most other
a��lications are �roduced b� ���� and those for
electrotechnical �roducts b� �������� �imilar
standards for each of these sets are de�elo�ed for
�ider international use b� the �nternational �tandards
�rganisation ����� and the �nternational �lectro
�echnical �ommission ����� res�ecti�el�� ����
�������� ��� and ��� committees are com�osed of
e��erts re�resenting the �ational �tandardisation
�odies� and the standards the� de�elo� and modif�
are con�rmed b� ballots of ne� te�ts �hen �ational
�tandardisation bodies mirror committees �ote� �ften
the same or similar documents are �ublished as ���
��� and e�en national standards and the� are dual
numbered �� ��� standards� FTT�s senior sta�
�artici�ate in all national mirror committees and most
international and �uro�ean committees� �here our
�roducts are standardised�

�ost construction �roduct standards are de�elo�ed in
�uro�e b� ��� ��� or in ��� b� ��� ����� and are
often dual numbered� �e�eral �e� standards that are
used throughout �uro�e for classi�cation �ur�oses
ha�e� or are undergoing� changes that re�uire

�tandards are the �er� frame�or�
FTT  instruments are built on

modi�cation in e�ui�ment or soft�are to maintain
com�liance� �hree of these �� ��� standards� 
�� ��� ����� �� ��� ���� and �� ��� �������� ha�e
recentl� undergone re�isions and �� ����� ��ingle
�urning �tem� is also being re�ised� ��� ���� changes
focus on corrections and some instrument changes
that allo� modern technolog� to be used� ��� ����
u�dates mostl� focus on the use of additional
thermocou�les to im�ro�e the re�eatabilit� and
re�roducibilit�� �his re�uires a modi�cation to the
furnace assembl�� data ac�uisition and data
�rocessing soft�are and users are ad�ised to contact
FTT to arrange these u�grades to achie�e com�liance�
�hanges in ��� ������� re�uire changes in the testing
�rocedure but do not re�uire modi�cation in the
instrumentation used� � ne� edition of the ���
standard� �� ������ �ublished in ���� has a number
of test and calibration �rocedure im�ro�ements 
that are readil� accommodated b� small changes in
FTT soft�are� �n addition� the bidirectional �robe 
that �as used to measure �o�s in the e�haust duct
must be re�laced b� a hemis�herical �robe to 
achie�e com�liance� so this �ill re�uire u�grades in all
  ����instruments�

�here ha�e been considerable changes and additions
to the ��� ���� suite of cone calorimeter standards in
recent �ears� �or man� �ears ��� ������ co�ered heat
release measurement and ��� ������ co�ered smo�e
release measurements �hilst ��� ������ dealt �ith
guidance for use of the cone calorimeter� �n �����
smo�e measurement �as also integrated into ������
and ��� ������ �as discontinued� ��� �� ������ �as
�ublished to e�tend the lo�er range of measurement
of heat release so that materials �ith �er� lo� le�els
of heat release could be reliabl� assessed� �his �as
done �rinci�all� b� the use of lo�er e�haust �o� rates
and b� �tting a larger cone heater model into the
calorimeter to allo� much bigger s�ecimens to be
irradiated� �his facilitated the generation of larger
o��gen de�letion signals� ��� �� ������ �as �ublished
in ���� and describes the a��aratus and �rocedures
for testing s�ecimens in the cone calorimeter in
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reduced oxygen atmospheres so that data for 
modelling vitiated fire environments can be 
generated.

Developments in European Railway 
Fire Standards
In order to facilitate interoperability of railway rolling 
stock within Europe, railway rolling stock is to be 
constructed to meet the performances specified in 
several EN standards. The EN 45545 suite describes 
these requirements and EN 45545-2 lists all the fire 
performance requirements and test methods that 
products must meet to be used in various rolling 
stock applications. Almost all the fire tests to be 
used were developed by other specialist fire test 
committees, but, as it was judged that there were no 
adequate international test methods for “Fire Tests 
for Seating” and for “Determination of Toxic Gases”, 
new testing methods were included as Normative 
Annexes in EN 45545-2. These 2 Annexes have 
recently been extensively revised and published as 
full standards and EN 45545-2 revised accordingly. 
These new standards are EN 16989 “Fire Behaviour 
Test for a Complete Seat” and EN 17084 “Toxicity 
Tests for Materials and Components”.

Codes and Standards in the USA
In the USA, standards are produced by several 
private standardisation organisations (SDOs) 
including ASTM, NFPA and UL. Model codes are 
developed by ICC and NFPA. Each state can adopt a 
model code for any application (such as a building 
code or an electrical code) and is entitled to make 
some changes to them. Fire Safety in these codes 
is based on test method standards which were 
developed by the SDOs and the codes typically 
incorporate acceptance criteria developed by 
the code committees. FTT directors participate 
extensively in ASTM and other standardisation 
organisations as well as in code development at ICC 
and NFPA.

Many fire tests used in the USA are based on the same 
instruments and fire tests developed by ISO, albeit 
with different designations. In recent years there have 
been many developments in use of heat release test 
standards in research and in regulation, primarily with 
regard to large scale tests. The use of ASTM E1354 
(US version of ISO 5660-1) is increasing for product 
development and research and is also included for 
some building contents, and ASTM E2965 (similar 
to ISO 5660-4) has recently been adopted in some 
codes. Construction product regulations still use the 
ASTM E84 Steiner tunnel but there is an increasing 
use of large scale heat release tests. This includes a 
room corner test (NFPA 286, for many construction 
products, including insulation), and tests based on 
individual product calorimetry (NFPA 289), combustible 
vegetation (such as Christmas trees; ASTM E3082), 
decorative materials, and stage displays. The most 
recent large-scale heat release test (UL 9540A) is a test 
for evaluating fire propagation from battery energy 
storage systems. FTT makes, installs and supports 
almost all of these apparatuses.
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You can find 
information about the 
new LED White Light 
Brochure on pages 

137 – 139

New LED White
Light System

LED replaces halogen lamp
The Light Source has traditionally been a halogen gas 
filled tungsten filament lamp, however that has become 
obsolete, with no replacement found.

The technical specifications of ISO/TS 19850 provides 
a methodology for comparing traditional white light 
systems with new LED lighting to show LED can be used 
as an alternative.

Test results
	� Drift, noise, optical filter 

checks and response 
times

	� Tests show that the new LED white 
light source has a similar (if not 
better) performance to the legacy 
halogen system.

	 ���Smoke tests in an SBI 
following Method B of 
ISO/TS 19850

	� Tests show that the difference 
between the smoke results from 
LED and halogen systems for s1, s2, 
s3 is statistically insignificant.

FTT’s new LED system
Is housed in the same sized unit as the halogen filament 
source and therefore physically fits into the same support 
system.

Power for the system is provided by a new power supply 
complete with a LED drive unit.

Simple Upgrade
For upgrades of just the Light Source, customers with the 
legacy power supply unit can use an adapter cable that 
contains the required LED drive unit, instead of buying a 
new Control Unit.

FTT has developed a new LED Smoke Density Photometric System that has 
been tested in accordance with ISO/TS 19850

Halogen
Fire Parameter Test 1 Test 2 Test 3 Av Units
TSP/m 121.18 120.92 120.12 120.74 m2/kg
TSP600s 123.57 121.72 121.78 122.39 m2
SMOGRA 21.62 22.63 22.44 22.23 m2/s2
Peak SPRav 0.245 0.242 0.247 0.245 m2/s

LED
Fire Parameter Test 1 Test 2 Test 3 Av Units
TSP/m 122.11 119.06 120.63 120.60 m2/kg
TSP600s 122.54 121.36 121.10 121.70 m2
SMOGRA 21.51 21.87 22.44 21.94 m2/s2
Peak SPRav 0.253 0.237 0.246 0.245 m2/s

T-Test Calculations
Fire Parameter Pooled SD Units t-test
TSP/m 1.1471 m2/kg 0.1495
TSP600s 0.9771 m2 0.8649
SMOGRA 0.5040 m2/s2 0.7047
Peak SPRav 0.0060 m2/s 0.1043
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FTT
�  �atest generation of gas anal�ser
� �ouch�screen technolog�
�  �tate of art surface mount ��� technolog�
�  �ncreased sensiti�it�

�he i�one2+ is the latest de�elo�ment in FTT�s i�one range. �t o�ers cutting
edge ��� based technolog� in a modular and robust build. �emote
communication� cone o�eration and diagnostic facilities gi�e FTT the
ca�abilit� to e�cientl� res�ond� diagnose �roblems and ser�ice
installations in all corners of the world. 

�t is the most ad�anced� reliable and user �friendl� cone calorimeter in
the world�

� �nline su��ort and remote diagnostics add control of instruments from
FTT for �uic� and e�ortless su��ort

� �esign based on cutting edge surface mounted ��� technolog�
� ��� modular design facilitates im�ro�ed ser�iceabilit� and reliabilit�
� �m�ro�ed laser mounting s�stem for easier setu� and calibration and

elimination of thermal drift
� �obust engineering for im�ro�ed life e��ectanc� of the instrument
� �atest generation gas anal�sers built with ��� and touchscreen

technolog�
� �emote cone heater assembl� �ositioning control� so that heater �

s�ecimen surface se�aration can be ad�usted �re�  and mid� test� to
facilitate testing of intumescing or thermall� distorting s�ecimens

� �rogrammable heat �u� e��osure regimes. �� to �� consecuti�e heat
�u� ram�ing or holding �hases can be �rogrammed

� �otorised heat shield to �rotect s�ecimen from heat e��osure before
test

� �.�� colour touchscreen test control �anel� ad�acent to s�ecimen�
su��lements �rinci�al com�uter control

� �utomatic calibration b� �one�alc �oftware

i�one2+ � incor�orating all of
the best features of our cone
calorimeter range
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�stab�is�ed in ���� b� instrumentation engineer
�te��en ��ton and �re scientist �te��en �ra�son�
�ire �esting �ec�no�og� �imited �FTT� �as t�e �rst
com�an� in t�e �or�d to s�ecia�ise in t�e
manu�acture� su���� and maintenance o� reaction to
�re testing instrumentation� 

�oda�� FTT is internationa��� recognised as t�e �or�d�s
�eading su���ier o� �re testing instrumentation and
�as su���ied t�e ma�orit� o� �eading �re researc�
grou�s and testing �aboratories around t�e �or�d� �ur
directors and senior researc�ers �artici�ate in ��� ����
��� and ���� standardisation committees to ensure
t�at our instruments are a��a�s com��iant� ��ese
inc�ude� committees dea�ing �it� construction
�roducts� e�ectro tec�nica� �roducts� �urnis�ing

�bout us
�roducts and trans�ort a���ications �or instruments 
suc� as t�e �one �a�orimeter� ��� �mo�e �ensit� 
��amber� and t�e ��� �icro��a�orimeter etc�

FTT is ��eased to o�er its c�ients a �u�� �ro�essiona� 
ser�ice� commencing �it� an in�ormed discussion o� 
re�uirements� �o��o�ed b� t�e assemb�� o� indi�idua� 
instruments� manu�actured to order in our o�n
�roduction �aci�it�� ��� so�t�are is �ritten and
u�dated b� FTT engineers and can be customised to
meet a s�eci�c c�ient brie�� FTT�s engineers �i�� ta�e
care o� t�e com��ete insta��ation o� �re testing
e�ui�ment at t�e c�ient site� �it� training and
su��ort o�ered to instrument users ��ere re�uired�
as �art o� our com�re�ensi�e �ost�sa�es ser�ice�

firetesting
technology

Our Cone Calorimeters have a world-wide presence
FTT has manufactured and supplied 46 countries globally in the last 30 yearshas manufTTF
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FTT

FTT

FTT

FTT
FTT

ISO
9001:2015
Quality
Management

ISO
14001:2015
Environmental
Management
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�el� on FTT to ser�ice� calibrate and
ma�imise instrument e�cienc�
whilst �ou focus on what �ou do
best� �nowing e�er� wor�ing da�
that �ou can count on the e�cienc�
and reliabilit� of �our instruments�
FTT�s e��erienced ser�ice and
su��ort team can hel� �ou through
�old� �il�er or �ron�e ser�ice
�rograms� �ach �rogram is
designed for customers with
di�erent re�uirements but are all
focussed to ma�imise the
�erformance of �our instruments�
minimise downtime� and o�timise
�our laborator� �roducti�it��

�egularl� ser�icing �our
instruments will ensure continued
�erformance to the s�eci�cations

de�ned in a��ro�riate �nternational
and �ational standards relating to
�our instruments� FTT o�ers the
three ser�ice �rograms summarised
in the table below� so that �ou can
readil� identif� the one that �ts
�our needs and budget� 

�ur software solutions can ma�e
�our e�isting instruments more
e�cient b� �ro�iding data
ac�uisition� data anal�sis and
re�ort writing facilities�

�ele�hone � email su��ort �es �es �es

�n�site �isits � � �

�iscount on s�ares and additional labour da�s �� ��� ���

�iscount on calibrations �� ��� ���

�oftware u�datesa �es �es �es

�oftware u�gradesb �o �o �es

�otational calibrationc �o �o �es

a �oftware u�dates are issues under the same ma�or release number �for e�am�le ��� to ���� 
b �oftware u�grades are issues between ma�or release number �for e�am�le ��� to ����
c �e�lacement calibrated transducers will be �ro�ided annuall�

�a�e �ou a hardware� software� a��lication�
instrument re�air or troubleshooting �uestion�

FTT�s �re scientists and technical e��erts are
a�ailable to answer �our �uestions� �ith �ears of
�re testing e��erience� our technical su��ort
s�ecialists can �ro�ide ad�ice based on in�de�th
�nowledge and e��erience�

�or �uestions �ertaining to su��lies found in this
catalogue� contact our authorised distributor or
email us on sales��re�testing�com

�lobal instrument�ser�ice 
and�su��ort 
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�� �o�struct�o�
�roducts

�� �lectr�c �ables

�� �a�l�a�

�� �oo���

�� �ra�s�ortat�o�

�last�cs

���at�o�

�eat �elease

��o�e �roduct�o�

�la�e ��read

����tab�l�t�

�o�bust�o� �as
��al�s�s��o��c�t�

��re �es�sta�ce

� ���� ��re �est��� �ech�olo�� ����ted�
�ll ���hts �eser�ed� �ue to FTT�s co���t�e�t to co�t��uous
de�elo��e�t� tech��cal s�ec��cat�o�s��roducts ca� cha��e ��thout
�r�or �ot�ce� �e reser�e the r��hts to a�e�d these s�ec��cat�o�s
��thout a�� �r�or �ot�ce�

�ab �u�de
�o hel� �ou �a���ate our catalo�ue� FTThas added colour coded tabs to
�a�es� �hese tabs ��ll hel� �ou �a���ate to the �roduct�sta�dard �ou
are loo���� �or� based o� the�r ��dustr� sector a�d �re test �ara�eter�  
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Fire Testing Technology Ltd

To help you navigate our catalogue, FTT has added colour coded tabs to 
pages. These tabs will help you navigate to the product/standard you 
are looking for, based on their industry sector and fire test parameter.

US Transportation

EU Roofing

EU Railway

EU Electric Cables

EU Construction
Products

Plastics

Aviation

Heat Release

Smoke Production

Flame Spread

Ignitability

Combustion Gas  
Analysis/Toxicity

Tab Guide
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��e �� �onstru�tion �rodu�ts �egulation
����� is t�e basis o� �onstru�tion �rodu�ts
regulations to be used in all member states.

��is �egulation re�uires �onstru�tion
�rodu�ts to be �lassi�ed using t�e ne� set
o� �re test met�ods. ��ese �rodu�ts in�lude
all �all lining� �ooring� roo�ng and ot�er
��ed �rodu�ts su�� as linear �i�e t�ermal
insulation �rodu�ts and ele�tri� �ables.

��e ��� re�uires t�at all member states
modi�� t�eir regulations to allo�

�ea�tion to �re tests �or building �rodu�ts� e��luding �oorings e��osed to t�ermal atta�� b� a single burning item

�ea�tion to �re tests �or building �rodu�ts � �etermination o� t�e �eat o� �ombustion

�ea�tion to �re tests �or building �rodu�ts � �on �ombustibilit� test

�ea�tion to �re tests �or building �rodu�ts � �gnitabilit� o� building �rodu�ts sub�e�ted to dire�t im�ingement o� �ame

�ea�tion to �re tests �or building �rodu�ts � �ori�ontal sur�a�e s�read o� �ame �or �oor �o�erings 

�uro�ean ���� �all� �eiling�
�ooring and linear �i�e t�ermal
insulation �rodu�ts

�lassi��ation using t�e test met�ods and
s�stems des�ribed in �� �����. �� �����
�as re�ised in ���� to in�lude �lassi��ation
re�uirements �or linear t�ermal insulation
�rodu�ts and a se�arate �art �� ������� is
being �ublis�ed to de�ne t�e ele�tri� �able
�re �er�orman�e �lassi��ations
re�uirements.

��ese test met�ods� and in some �ases t�e
�lassi��ation s�stem� are no� being used
e�tensi�el� be�ond t�e �uro�ean �nion.
�ot� being used b� �ountries �anting to

establis� or u�grade t�eir o�n regulations
�it�out s�ending e�tensi�e resear�� and
de�elo�ment budgets and b� �rodu�ers
�anting to e��ort �rodu�ts to �uro�e.

FTT engineers �a�e �or�ed �it� ��� in t�e
de�elo�ment o� t�ese test met�ods and
su��l� all e�ui�ment re�uired �or assessing
t�e rea�tion to �re �er�orman�e o�
�onstru�tion �rodu�ts ��i�� in�lude�
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���� ������� ����������

�he �� �onstruction �roducts
�egulation ������ is the basis of
construction �roducts regulations
to be used in all member states.
�his �egulation will re�uire that all
construction �roducts be
reclassi�ed using the new set of
common test methods. �hese
�roducts include all wall lining�
�ooring and other ��ed �roducts
such as linear �i�e thermal
insulation �roducts and electric
cables.

�onstruction �roducts are currentl�
controlled in �ational �uilding
�egulations that t��icall� used
classi�cations often deri�ed using

the �ational �re test methods of
each member state. e.g. �ritish
building regulations re�uire
classi�cation using test methods
described in the �� ��� test series.

�he ��� re�uires that all member
states modif� their regulations to
incor�orate the classi�cation
s�stems described in �� ����� and
using the test methods �uoted
therein.

�� ����� was re�ised in ���� to
include classi�cation re�uirements
for linear thermal insulation
�roduct and is� in ����� being
further re�ised to incor�orate the
electric cable �re �erformance
classi�cations re�uirements.

�ach member state is now able to
continue to classif� the �roducts
using the traditional methods
alongside the new methods during
a transition �eriod. �he traditional
route will �robabl� be unattracti�e
to most su��liers� as the
classi�cation su��orted b�
traditional national tests will onl�
be a��licable in the host countr��
whilst those gained to the new test
methods will be �alid across all
member states and the �uro�ean
�conomic �rea �����.

�hese test methods and in some
cases the classi�cation s�stem� are
now been used e�tensi�el� be�ond
the �uro�ean �nion both b�
countries and �roducers wanting to
trade these �roducts with �uro�e
and b� countries wanting to
establish or u�grade their own
regulations without s�ending
e�tensi�e research and
de�elo�ment budgets.

FTT engineers ha�e wor�ed with
��� in the de�elo�ment of these
test methods and su��l� all
e�ui�ment re�uired for assessing
the reaction to �re �erformance of
construction �roducts.

�he classi�cation criteria and test
methods used to assess the
reaction to �re �erformance of
�roducts co�ered b� the ��� are
described in �� �������� �ire
classi�cation of construction
�roducts and building elements �
�art �� �lassi�cation using data
from reaction to �re tests.

�he �tandard s�lits the �roducts
into � sets�
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������� ���������

�hese a�e�
� �onst�uction ��oduct e�cluding

�oo�ing ��oducts
� �loo�ing ��oducts
� �inea� �i�es the�mal �nsulation

��oducts

�lease note that elect�ic cables
ha�e thei� o�n classi�cation s�stem
�hich is gi�en in �� ������� � see
the �u�o�ean �able �esting and
�lassi�cation section.

�ach o� these sets has �
classi�cation le�els ������ �� �� �
and � and a non��e��o�mance
dete�mined class ��� and the
�e��o�mance c�ite�ia and the ��e
test methods to be used in assessing
the �e��o�mance a�e desc�ibed in �
tables �one �o� each set�.

��oducts in the non��oo�ing set a�e
tested using the ��� test �lus all
othe� test methods e�ce�t the 
�� ��� ������. �loo�ing ��oducts
a�e tested using the �� ��� ������
instead o� the ��� ��� ������.

�able � �on �age 20� sho�s the test 
methods and �e��o�mance c�ite�ia 
�o� all const�uction ��oducts othe� 
than �oo�ing ��oducts. �able � 
�on �age 21� sho�s the test 
methods and �e��o�mance c�ite�ia 
�o� �oo�ing ��oducts and �able � 
�on �age �2� sho�s the test 
methods and �e��o�mance c�ite�ia 
�o� linea� �i�e insulation ��oducts.

��oducts in class �� a�e mostl� 
based on non�o�ganic mate�ials 
and classi�cation into this g�ou� 
is gained using �� ��� ����
�ete�mination o� the heat o� 
combustion and the �� ��� ���� 
�on combustibilit� test.

�lassi�cation into classes ��� �� � 
and � �hich a�e the ma�o� classes 
inhabited b� most ��oducts� othe� 
than those desc�ibed abo�e�
�e�ui�e testing using eithe� the 
�� ����� o� �� ��� ������� and 
�� ��� �������� �lass � onl�
�e�ui�es testing to �� ��� �������.

�eaction to ��e tests �o�
building ��oducts e�cluding
�oo�ings e��osed to the�mal attac�
b� a single bu�ning item.

�eaction to ��e
tests �o� building ��oducts �
�o�i�ontal su��ace s��ead o� �ame
�o� �oo� co�e�ings.

�eaction to ��e
tests �o� building ��oducts �
�gnitabilit� o� building ��oducts
sub�ected to di�ect im�ingement o�
�ame.

�eaction to ��e tests
�o� building ��oducts �
�ete�mination o� the heat o�
combustion.

�eaction to ��e tests
�o� building ��oducts � �on
combustibilit� test.

��
 �

on
st

�u
ct

io
n

��
od

uc
ts

FTT_European Fire Testing Classification for Construction Products_3rd proof  18/06/2020  16:27  Page 17



FIRE TESTING TECHNOLOGY

20

���� ������� ����������

�a��� � � ��a���� of ��a�t�on to ��r� ��rfor�an�� for �on�tr��t�on �rod��t� �����d�n� ��oor�n��

�� �� ��� ������� �� � ����� and �� � ���� and �
and tf � � ����� no ���ta�n�d �a��n�� 

�� ��� ���� ��� � ��� �������� and �
��� � ��� �������� ��a� and
��� � ��� ����� ��� and
��� � ��� ��������

�� �� ��� ������� �� � ����� and �� � ���� �
or and tf � ���

�� ��� ���� ��� � ��� �������� and �
��� � ��� �������� ��a� and
��� � ��� ����� ��� and

and ��� � ��� ��������

�� ����� ����� � ������� and ��� � �d�� of ��o�� �rod��t�on��� and
�������n� and ������� � ��� �� ��a��n� dro���t���art��������

� �� ����� ����� � ������� and ��� � �d�� of ��o�� �rod��t�on��� and
and �������n� and ������� � ��� �� ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

� �� ����� ����� � ������� and ��� � �d�� of ��o�� �rod��t�on��� and
and �������n� and ������� � �� �� ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

� �� ����� ����� � ������ ��o�� �rod��t�on��� and
and ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

� �� ��� ���������� �� � ����� ��t��n ��� ��a��n� dro���t���art��������

���o��r� � ���

� �� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

��� �or �o�o��no�� �rod��t� and ����tant�a� �o��on�nt� of non��o�o��no�� �rod��t��
��� �or an� ��t�rna� non�����tant�a� �o��on�nt of non��o�o��no�� �rod��t�
��a� ��t�rnat������ �n� ��t�rna� non�����tant�a� �o��on�nt �a��n� a ��� � ��� ������ �ro��d�d t�at t�� �rod��t �at����� t�� fo��o��n� �r�t�r�a of �� ������ ����� � ������ and ��� � �d�� of �������n and

������� � ��� �� and �� and d�
��� �or an� �nt�rna� non�����tant�a� �o��on�nt of non��o�o��no�� �rod��t�
��� �or t�� �rod��t a� a ��o��
��� �n t�� �a�t ��a�� of t�� d����o���nt of t�� t��t �ro��d�r�� �od���at�on� of t�� ��o�� ��a��r���nt ���t�� �a�� ���n �ntrod���d�t�� ����t of ����� n��d� f�rt��r �n���t��at�on� ���� �a� r����t �n a

�od���at�on of t�� ����t �a���� and�or �ara��t�r� for t�� ��a��at�on of t�� ��o�� �rod��t�on�
�� � ������ � ������� and ������� � ����� �� � ������ � �������� and ������� � ������ �� � not �� or ��

��� d� � �o �a��n� dro���t���art����� �n �� ����� ����� ��t��n �����
d� � �o �a��n� dro���t���art����� ��r���t�n� �on��r t�an ��� �n �� ����� ����� ��t��n �����
d� � not d� or d��
��n�t�on of t�� �a��r �n �� ��� ������� r����t� �n a d� ��a�����at�on

��� �a�� � no ��n�t�on of t�� �a��r �no ��a�����at�on�� �a�� � ��n�t�on of t�� �a��r �d� ��a�����at�on�
��� �nd�r �ond�t�on� of ��rfa�� �a�� atta�� and� �f a��ro�r�at� to t�� �nd���� a�����at�on of t�� �rod��t� �d�� �a�� atta���
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�a��� � � ��a���� of ��a�t�on to ��r� ��rfor�an�� for ��oor�n��

��� �� ��� ������� �� � ����� and �� � ���� and �
and tf � � ����� no ���ta�n�d �a��n�� 

�� ��� ���� ��� � ��� �������� and �
��� � ��� �������� and
��� � ��� ����� ��� and
��� � ��� ��������

��� �� ��� ������� �� � ����� and �� � ���� �
or and tf � ���

�� ��� ���� ��� � ��� �������� and �
��� � ��� ����� ��� and
��� � ��� ����� ��� and

and ��� � ��� ��������

�� ��� ��������� �r�t��a� ������ ��� ����� ��o�� �rod��t�on���

�� �� ��� ��������� �r�t��a� ������ ��� ����� ��o�� �rod��t�on���

and

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ��� ��������� �r�t��a� ������ ��� ����� ��o�� �rod��t�on���

and

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ��� ��������� �r�t��a� ������ ��� ����� ��o�� �rod��t�on���

and

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

��� �or �o�o��n�o�� �rod��t� and ����tant�a� �o��on�nt� of non��o�o��n�o�� �rod��t�
��� �or an� ��t�rna� non�����tant�a� �o��on�nt of non��o�o��n�o�� �rod��t�
��� �or an� �nt�rna� non�����tant�a� �o��on�nt of non��o�o��n�o�� �rod��t�
��� �or t�� �rod��t a� a ��o��
��� ���t d�rat�on � �� ��n�t��
��� �r�t��a� ��� �� d��n�d a� t�� rad�ant ��� at ����� t�� �a�� ��t�n������� or t�� rad�ant ��� aft�r a t��t ��r�od of �� ��n�t��� ��������r �� �o��r ����� t�� ��� �orr���ond�n� ��t� t�� f�rt���t ��t�nt of

��r�ad of �a����
��� �� � ��o�� � �������n�

�� � not ��
��� �nd�r �ond�t�on� of ��rfa�� �a�� atta�� and� �f a��ro�r�at� to t�� �nd ��� a�����at�on of t�� �rod��t� �d�� �a�� atta��� 
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���� ������� ����������

�a��� � � ��a���� of ��a�t�on to ��r� ��rfor�an�� for ��n�ar ���� ���r�a� �n���at�on �rod��t�

��� �� ��� ������� �� � ����� and �� � ���� and �
and tf � � ����� no ���ta�n�d �a��n�� 

�� ��� ���� ��� � ��� �������� and �
��� � ��� �������� and
��� � ��� ����� ��� and
��� � ��� ��������

��� �� ��� ������� �� � ����� and �� � ���� �
or and tf � ���

�� ��� ���� ��� � ��� �������� and �
��� � ��� ������ ��� and
��� � ��� ����� ��� and

and ��� � ��� ��������

�� ����� ����� � ������ and ��� � �d�� of ��o�� �rod��t�on���

�������n and ������� � ��� ��

�� �� ����� ����� � ������ and ��� � �d�� of ��o�� �rod��t�on��� and
and �������n and ������� � ��� �� ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ����� ����� � ������ and ��� � �d�� of ��o�� �rod��t�on��� and
and �������n and ������� � �� �� ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ����� ����� � ������� ��o�� �rod��t�on��� and
and ������� � ��� �� ��a��n� dro���t���art��������

�� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

�� �� ��� ���������� �� � ����� ��t��n ��� ��a��n� dro���t���art��������

���o��r� � ���

�� �� ��� ���������� �� � ����� ��t��n ���
���o��r� � ���

��� �or �o�o��n�o�� �rod��t� and ����tant�a� �o��on�nt� of non��o�o��n�o�� �rod��t�
��� �or an� ��t�rna� non�����tant�a� �o��on�nt of non��o�o��n�o�� �rod��t��
��� �or an� �nt�rna� non�����tant�a� �o��on�nt of non��o�o��n�o�� �rod��t��
��� �or t�� �rod��t a� a ��o��
��� �� � ������ � ��� ����� and ������� � ��� �� � �� � ������ � ��� ����� and ������� � ���� ���

�� � not �� or ��
��� d� � �o �a��n� dro���t���art����� �n �� ����� ��t��n ��� ��

d� � �o �a��n� dro���t���art����� ��r���t�n� �on��r t�an �� � �n �� ����� ��t��n ��� ��
d� � not d� or d��
��n�t�on of t�� �a��r �n �� ��� ������� r����t� �n a d� ��a�����at�on�

��� �a�� � no ��n�t�on of t�� �a��r �no ��a�����at�on��
�a�� � ��n�t�on of t�� �a��r �d� ��a�����at�on��

��� �nd�r �ond�t�on� of ��rfa�� �a�� atta�� and� �f a��ro�r�at� to t�� �nd���� a�����at�on of t�� �rod��t� �d�� �a���
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�eact��n t� �re tests ��r
�u�ld�n� �r�ducts e�clud�n�
���r�n�s e���sed t� t�er�al attac�
�� a s�n�le �urn�n� �te�� t�e ���.

��e s�ec��en �s ��unted �n a
tr�lle� t�at �s ��s�t��ned �n a �ra�e
�eneat� an e��aust s�ste�. ��e
react��n �� t�e s�ec��en t� t�e
�urner �s ��n�t�red �nstru�entall�
and ��suall�. �eat and s���e
release rates are calculated and
���s�cal c�aracter�st�cs are assessed
�� ��ser�at��n. ��e �ara�eters
t�at are �uant��ed �n t��s test and
used ��t��n t�e class��cat��n
cr�ter�a are� ��tal �eat �elease
������ ��re �r��t� �ate �nde�
������� and ����e �r��t� �ate
�nde� ��������.

FTT su��l�es� �nstalls� and tra�ns
cl�ents �n t�e use �� t��s a��aratus.
FTT can als� su��l� an� �� t�e
c����nents t� cl�ents ��s��n� t�
�art des��n and �u�ld t�e�r ��n
e�u���ent.

��e �a�n c����nents �� t�e FTT
��� are�
� ��e �est ���aratus.
� �as �nal�s�s �nstru�entat��n ��r

�eat �elease �easure�ent.

� ����e �easure�ent ��ste�.
� �urner� �as �ra�n and ��ntr�ls.
� �ata �c�u�s�t��n and �nal�s�s

���t�are.

�eact��n t� �re
tests ��r �u�ld�n� �r�ducts �
��n�ta��l�t� �� �u�ld�n� �r�ducts
su��ected t� d�rect ����n�e�ent 
�� �a�e.

���s ��n�ta��l�t� �et��d �s �ased 
�n t�e �le�n�renner �et��d 
and deter��nes t�e ��n�ta��l�t� 
�� �u�ld�n� �r�ducts �n t�e 
�ert�cal �r�entat��n ��en 
su��ected t� ����n�e�ent �� a
standard s�all �a�e. ���s test 
�s rele�ant t� classes �� �� �� � and
��� ��� ��� ��.

��e FTT ��n�ta��l�t� ���aratus �s
su��l�ed as a c���lete�  eas��t��use

s�ste� �nc�r��rat�n� t�e ��ll���n�
�eatures�
� ����ust��n c�a��er ��t� lar�e

�r�nt and s�de d��rs ��r eas�
access and t�u��ened ��e��n�
�anels

� �n e�tens��el� ad�usta�le 
�urner asse��l�

� ��ec��en ��lder ca�a�le ��
��us�n� t�e s�ec��ens u� t�
and �nclud�n� ���� t��c�

� � �ull� ad�usta�le s�ec��en
su���rt �ra�e

� � d���tal ane���eter�
t�er���eter and a st���atc�
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���� ������� ����������

�eaction to �re tests
for building �roducts �
�etermination of the heat of
combustion.

�his instrument determines the
�otential ma�imum total heat
release of a �roduct when
com�letel� burning regardless of its
end use. �he test is rele�ant to
classes ��� ��� ���� ���� ��� and
���. �he test s�ecimen of a known
mass is burned under standardised
conditions� at constant �olume in
an atmos�here of o��gen� in the
bomb calorimeter which is
calibrated b� combustion of
ben�oic acid. �he calori�c �alue
determined under these conditions
is calculated on the basis of the
measured tem�erature rise while
taking account of heat losses.

�he ���gen �omb calorimeter
consists of�
� �omb calorimeter with

embedded com�uter control�
user�friendl� interface� ���

gra�hics dis�la�� high accurac� �
resolution ���s� ����� interface
�ort for �rinter

� ���gen bomb and bucket
�calorimeter �essel�

� �hermostaticall� controlled
bath� circulator� cooler� �i�ette
����

� �� ��� ���� sam�le �re�aration
de�ice� �ring wire and cotton�
cigarette making de�ice

� �rinter �o�tional�

�eaction to �re tests for building
�roducts ��ori�ontal surface s�read of �ame for �oor
co�erings.

�his test method e�aluates the critical radiant �u� below
which �ames no longer s�read o�er the hori�ontal
surface of a s�ecimen.

� smoke measuring s�stem based on ��� ����� is
mounted on a se�arate frame in the e�haust stack and is
used to measure smoke generated in the test.

�he test is rele�ant to ���� ��� ��� and ��.
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�����������������
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��a����n�������������
��������d�n�����d���������n
�������������������.

�����a��a�a����d������n�������n�n�
����������������������an�����nd��
����������nd����n������������n���
���d�����and������an��a�
�����n�n������n�n�������n����
����d�n�����d����.

�����������n������������d���
������a����������������n�a�������a�
��������na��.������������n���
�������d���������a�n�d��a��n��and
������a�����������and����na��
��������������a������d����a�����
��������������.������������������an�
�����a�������������������������� and
���.

����FTT n�n���������������
a��a�a��������������d������
� �����a����������na��
� �n������n���n�����������a������

a�������a�������n���������an
�����������a�����a�a���and�a
��������n�����������������n����
�������na���������a�����a�
�����

� ���n������������������nd���
ana�����������a��
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�� ������� ��ire classi�cation of
construction �roducts and building
elements� to include electric cable
re�uirements. �� ������� shows the test
methods and �erformance criteria that
must be met in order for a cable to meet a
�articular classi�cation ��ca� ��ca� ��ca� �ca�
�ca and �ca�. �he ��e test methods used are�

�egulation ����� changes this situation.
�nce im�lemented all electric cables used
in member states will be tested using the
same test methods and classi�ed using the
same classi�cation s�stem.

�ables are tested using ��e test methods�
and classi�ed b� the �ro�isions of
�� ������� which is a �arallel standard in
the e�isting ��� classi�cation standard

�he �re �erformance of electric cables will
be uniforml� regulated within the �uro�ean
�nion.

�raditionall� these �roducts ha�e not been
addressed in national building regulations
and classi�cations had been �oluntar� or
re�uired b� larger �urchasing agencies. 
�he inclusion of electric cables within the
�uro�ean �nion�s �onstruction �roducts

�his test determines the heat of combustion of a cable when it is burned under standardised conditions. �he test is rele�ant for the class �ca.

�his test e�aluates the �otential contribution of a cable to the earl� stages of de�elo�ment of a �re� under direct e��osure to a �� �� �ame source. 
�he test is rele�ant for the class ��ca.

�his test e�aluates the �otential contribution of a cable to the earl� stages of de�elo�ment of a �re� under direct e��osure to a ��.� �� �ame source. 
�he test is rele�ant for the classes ��ca� �ca and �ca.

�his test e�aluates the �ame s�read of a cable under e��osure to a small �ame. �his test is rele�ant for the classes ��ca� ��ca� �ca� �ca and �ca.

�his test e�aluates the �otential contribution of a cable to obscuration of �ision when burning under static air �ow conditions. �he test is rele�ant for the
classes ��ca� ��ca� �ca and �ca� in association with the �dditional �lassi�cation s�.

�his test e�aluates the acidit� of e�ol�ed gases. �he test is rele�ant for the classes ��ca� ��ca� �ca and �ca.

�uro�ean ���� �lectric cables
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���� ������� ����������

�ables will be tested using � test
methods� and classi�ed b�
e�tending the �ro�isions in the
e�isting ��� classi�cation standard
�� ����� ��ire classi�cation of
construction �roducts and building
elements� to include ��art ��
�lassi�cation using data from
reaction to �re tests on electric
cables�� �he establishment of these
standards has been mandated to
��� and ������� b� the �� and
������� ha�e drafted the
modi�cations to �� ����� in line
with the re�uirements of the
�uro�ean commission decision and
this is currentl� being �rogressed
within ����

�f these standard tests the new
standard �� ����� is the ma�or test
�rocedure for reaction to �re of
cables� this test s�eci�cation deri�es
from wor� done in an �� funded
�ro�ect called ������ �ire
�erformance of �lectric �ables� �his
wor� was �erformed b� a research
grou� consisting of ��� �nterscience�
����� and ����� �he ����� �ro�ect
included a stud� of cable installations
and rele�ant reference scenarios as
well as a com�rehensi�e test
�rogram of di�erent �inds of cables�
�his� together with subse�uent
�ndustr� test data� was used in the
de�elo�ment of the �ro�osal for the
�uro�ean testing and classi�cation
s�stem�

�wo round robin e�ercises ha�e
been carried out on �� ������ �he
�rst was �erformed b� the
de�elo�ers of the s�stem� the �����
laboratories� �he second round
robin was �erformed through
������� and included man� test
sites�  �he results were good and
com�arable to the results of the ���
test used for linings in �uro�e� �hus

the test �rocedure used is �uite
robust and well de�elo�ed� �he test
results are �alidated for real �res b�
using reference scenarios in the
����� �ro�ect and through further
anal�sis and com�arisons to other
building �roducts under the ����

�he reaction�to��re classi�cation
s�stem used in the ��� was
de�elo�ed in co�o�eration with
�uro�ean regulators and the cable
industr� in �uro�e and �resented 
in �����

�he �uro�ean �ommission decided
on a testing and classi�cation
s�stem on cables during ����� 
�he s�stem is built in the same wa�
as that used for linings and �i�e
insulation� �owe�er� it also
included the �ossibilit� to declare
o�tional acidit� of the smo�e gases�
the sub�classes a�� a� and a��

�oth �� ����� and the
modi�cations to �� ����� were
de�elo�ed in ������� ���� �����
�he latter is now wor�ing on the
�ro�osals for ��tended ���lications
for assessment of cable famil� �re
�erformance that will enable
re�resentati�e cables to be used to
�ualif� cable grou�s�

�he ��tended ���lication rules
were de�elo�ed in the �����
�ro�ect which was �nanced b� the
�uro�ean �able �ndustr� in close
co�o�eration with a grou� of
research laboratories� consisting of
��� �nterscience� ������ ��� and ����
�he �ro�ect was led b� �uro�acable
and the ��� contributions were led
b� ����ire �echnolog�� �uring both
the ����� and ����� �ro�ects FTT
�re scientists were seconded to
�nterscience to o�ersee calibration�
test� data ac�uisition and anal�sis�

�he �re �erformance of
electric cables is now to be
uniforml� regulated within
the �uro�ean �nion�
�raditionall� these �roducts
ha�e not been addressed in
national building
regulations and
classi�cations had been
�oluntar� or re�uired b�
larger �urchasing agencies�
�he inclusion of �lectric
cables within the �uro�ean
�nion�s �onstruction
�roducts �egulations �����
changes this situation� �nce
im�lemented all electric
cables used in �uro�ean
�nion countries will be
tested using the same test
methods and classi�ed
using the same
classi�cation s�stem�
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������� ���������

�e also worked with �nterscience in
������� on the standard.

�� ����� shows the test methods
and �erformance criteria �see �able
�� that must be met in order for a
cable to meet a �articular
classi�cation ��ca� ��ca� ��ca� �ca� �ca

and �ca.�

�he � test methods used are�
�

�his test e�aluates the �otential
contribution of a cable to the
earl� stages of de�elo�ment of a
�re� under direct e��osure to a
��.� k� �ame source. �he test
is rele�ant for the classes ��ca�
�ca and �ca.

�

�his test e�aluates the �otential
contribution of a cable to the
earl� stages of de�elo�ment of a
�re� under direct e��osure to a
�� k� �ame source. �he test is
rele�ant for the class ��ca.

�

�his test e�aluates the �ame
s�read of a cable under
e��osure to a small �ame. �he
test is rele�ant for the classes
��ca� ��ca� �ca� �ca and �ca.

�

�his test e�aluates the �otential
contribution of a cable to
obscuration of �isionwhen
burning under static air �ow
conditions. �he test is rele�ant
for the classes ��ca� ��ca� �ca and
�ca� in association with the

additional classi�cation for
smoke.

�

�his test e�aluates the �otential
contribution of burning cable
materials to the ha�ardous
�ro�erties of e�ol�ed gases. 
�he test is rele�ant for the
classes ��ca� ��ca� �ca and �ca� in
association with the additional
classi�cation for acidit�.

�

�his test determines the
�otential ma�imum total heat
release of a �roduct when
com�letel� burning� regardless
of its end use. �he test is
rele�ant for the class �ca.

�he �� ����� was based on
��� ������� with the addition of
heat release measurement and a
modi�ed air inlet s�stem. �his is
accom�lished b� �tting a small
instrumented section of ducting
into the e�haust s�stem of the rig
and using this with associated FTT
gas anal�sis instrumentation and
software. �he duct section houses
all gas sam�ling �robes�
tem�erature and mass �ow �robes
and has �orts for the smoke
measuring s�stem.

�he gas anal�sis instrumentation is
housed in a ��� instrument rack
containing�
� ���gen �nal�ser ��aramagnetic�

su��lied with tem�erature and
�ressure com�ensation for
�rimar� heat release
measurement.

��
 �
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�he � �etre �ube is used for
measuring smoke emission when
electric cables are burned under
de�ned conditions� for e�am�le� a
few cables burned hori�ontall�.
�hese units are �roduced to meet
the s�eci�cation used in man�
electric cable tests. �he unit can be
su��lied in a self�assembl� kit form
or can be full� installed b� FTT
engineers.

�he e�ui�ment com�rises of�
� � �etre �ube assembl�
� �hotometric s�stem� stands�

fans and sam�le mounting
frames

� ��traction fan and ducting
� �hart �ecorder or �indows

�oftware.

���� ������� ����������

ad�anced noise reduction
s�eci�cation. �he white light
s�stem is similar to that used in
the ��� test and constructed to
��� �����.

�his �art of �� ����� s�eci�es 
the �rocedure for testing the
resistance to �ertical �ame
�ro�agation for a single �ertical
electrical insulated conductor or
cable� or o�tical �bre cable� under
�re conditions. �� ���������
s�eci�es the use of a � k� �re�
mi�ed �ame and the test e�aluates
the �ame s�read of a cable under
e��osure to a small �ame. �he test
is rele�ant for the classes ��ca� ��ca�
�ca� �ca and �ca.

� �arbon �io�ide �nal�ser
�infrared� for use in heat release
measurement.

� �ual stage soot �lter� refrigerant
cold tra�� dr�ing column� �um�
and waste regulators for
conditioning the sam�le gases
�rior to anal�sis.

� �ontrols for the smoke
measurement s�stem �if
�urchased�.

� �ata logger �if �urchased�.
�lients alread� owning the FTT
�ual �one �alorimeter� ��� ����
�oom �orner test or ��� can use
their instrumentation to
measure heat release rate from
their cable test. �on�ersel� the
�� ����� �as �nal�sis rack can
be used to instrument other
calorimeters �e.g. FTT �ual �one
�alorimeter etc.�.

� FTT o�ers two smoke
measurement s�stems� laser or
white light. �he laser s�stem is
similar to that used in the cone
calorimeter and com�lies with
��� ���� incor�orating an
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������� ���������

�his test was de�elo�ed to assess
the amount of acid gas which is
e�ol�ed when cable insulating�
sheathing and other materials burn
as this acid can cause damage to
electrical and electronic e�ui�ment
not in�ol�ed in the �re itself. �his
test method uses �� and electrical
conducti�it� as an indirect
assessment of this �ro�ert� and is
being used as the assessment
method for the additional acid
classi�cation with classes ��ca�
��ca� �ca and �ca.

�he e�ui�ment com�rises of�
� �ontrol unit
� �urnace
� �agnetic stirrer
� �� meter and calibration ��

solutions

�he bomb calorimeter is the
instrument most widel� used to
measure the heat of combustion or
calori�c �alue of a material. � test
s�ecimen of known mass is burned
under standardised conditions. 
�he heat of combustion�
determined under these conditions�
is calculated on the basis of the
measured tem�erature rise while
taking account of heat loss.

�he combustion �rocess is initiated
in an atmos�here of o��gen in a
constant �olume container� the
bomb� which is a �essel built to
withstand high �ressures.

�he bomb is immersed in a stirred
water bath� and the whole de�ice is
the calorimeter �essel. �he
calorimeter �essel is also immersed
in a second outer water bath. �he

water tem�erature in the
calorimeter �essel and that of the
outer bath are both monitored and
used in the calculation. �he test is
used to �ualif� �roducts for the
classes �ca.

�he ���gen �omb calorimeter
consists of�
� �omb calorimeter with

embedded com�uter control�
user�friendl� interface� ���
gra�hics dis�la�� high accurac��
resolution ���s� ����� interface
�ort for �rinter

� ���gen bomb and bucket
�calorimeter �essel�

� �hermostaticall� controlled
bath� circulator� cooler� �i�ette
����

� �� ��� ���� sam�le �re�aration
de�ice� �ring wire and cotton�
cigarette making de�ice

� �rinter �o�tional�

FTT
FTT has been at the forefront of
test instrumentation de�elo�ment
in reaction to �re a��lications for
o�er �5 �ears and now sets the
benchmark in this �eld of testing.

FTT�s �roduction and design facilit�
in the �� continues to de�elo�
bench�scale instrumentation and
large�scale tests for a wide range of
regulator� re�uirements and o�ers
a worldwide sales and technical
su��ort ser�ice.
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���� ������� ����������

�a��� � � �� �������� ��a���� �� ��ac���n������� �������anc� ��� ���c���c ca����

�ca �� ��� ���� ��� � ��� ��������

��ca �� ����� ��� �� �a�� ����c�� �� � ���� � and ����� ���d�c���n��� �� and
and �������� � �� �� and ��a��n� d���������a���c������ and 
��a� ��� � �� �� and �c�d������

and ����� � ��� ���

�� ��������� � � ��� ��

��ca �� ����� ����� �� �a�� ����c�� �� � ��� �� and ����� ���d�c���n��� �� and
�������� � �� ��� and ��a��n� d���������a���c������ and
��a� ��� � �� ��� and �c�d������

and ����� � ��� ���

�� ��������� � � ��� ��

�ca �� ����� ����� �� �a�� ����c�� �� � ��� �� and ����� ���d�c���n��� �� and
�������� � �� ��� and ��a��n� d���������a���c������ and 
��a� ��� � �� ��� and �c�d������

and ����� � ��� ���

�� ��������� � � ��� ��

�ca �� ����� ����� �� �a�� ����c�� �������� � �� ��� and ����� ���d�c���n��� �� and
��a� ��� � ��� ��� and ��a��n� d���������a���c������ and
����� � ���� ��� �c�d������

�� ��������� � � ��� ��

�ca �� ��������� � � ��� ��

�ca �� �������anc� d������n�d

��� ��� ��� ���d�c� a� a ������ ��c��d�n� ���a���c �a����a��� and ��� an� �����na� c����n�n� ����� ���a��� �� ��� ���d�c��

��� �� � ��������  � �� �� and ��a� ��� � ���� ����

��a � �� and ��an�����anc� �n acc��danc� ���� �� ����� � ���

��� � �� and ��an�����anc� �n acc��danc� ���� �� ����� � ��� � ���

�� � ��������  � ��� �� and ��a� ��� � ��� ����

�� � n�� �� �� ��

��� d� � �� �a��n� d���������a���c��� �����n ���� �� d� � �� �a��n� d���������a���c��� ��������n� ��n��� ��an �� � �����n ���� �� d� � n�� d� �� d��

��� �� ���������� a� � c�nd�c������ � ��� ����� and �� � ���� a� � c�nd�c������ � �� ����� and �� � ���� a� � n�� a� �� a�� �� d�c�a�a���n � �� �������anc� �������n�d�

��� ��� ����� c�a�� d�c�a��d ��� c�a�� ��ca ca���� ���� �����na�� ���� ��� ���� acc��d�n� �� �� ����� ��� �� �a�� ����c���

��� ��� ����� c�a�� d�c�a��d ��� c�a�� ��ca� �ca� �ca ca���� ���� �����na�� ���� ��� ���� acc��d�n� �� �� ����� ����� �� �a�� ����c���

FFT_European Cable Testing and Classification 2020_3rd proof  18/06/2020  16:47  Page 32



PRODUCT CATALOGUE

35

������� ���������

��
 �

�i
l�

��

��e test met��ds� ��� �se i� t�e
�l�ssi���ti�� �� ���d��ts ��d m�te�i�ls
em�l��ed i� ��il��� ����i��es t��������t
�����e� ���d��i�� ���m��is�ti�� �et�ee�
���d��t st��d��ds t��������t t�e
�����e�� st�tes.

�� ����� ������ ��� ��d ���������� ��
���lis�ed � se�e�����t st��d��d �� �����
i� ��i�� ���t � des��i�es t�e �e��ti�� t�
��e test met��ds� test ���diti��s ��d

�e��ti�� t� ��e �e����m���e �e��i�ed ���
�l�ssi���ti�� �� st���t���l ���d��ts
i��l�di�� ����i��� se�ts� ���les ��d ����
listed items.

��e �e����m���e �� �ll t�e ���d��ts is
dete�mi�ed �it� �es�e�t t� ��me s��e�d
��d t�e �m���ts �� �e�t� sm��e ��d t��i�
��mes ���d��ed.

�ll �� t�ese test met��ds ��e ��e�ed �� FTT.

�����e�� �e��l�ti��s s��� �s t�e
���st���ti�� ���d��ts �e��l�ti��s ���e led
�����e�� i�d�st�ies t� ���m��ise testi��
met��ds ��� t�e ���d��ts �sed i� t�e
���st���ti�� �� ��ildi��s. �s mem�e� st�tes
m��e t����ds ���m��isi�� t�ese met��ds
��d �e��l�ti��s� t�e�e ��s �ee� � simil��
i�iti�ti�e t� ���m��ise t�e i�te���e���ilit�
�� ��il��� ��lli�� st���. �s � �es�lt� t�e
�����e�� ��mmissi�� ���e ��t���ised �
����i�� ����� ���� ��� ���� t� ide�ti��

��te��l s��e�d �� ��ildi�� ���d��ts i� �e�ti��l ��������ti�� ��� ���e�d �� �l�me ������t�s 

�e�t �ele�se� sm��e ���d��ti�� ��d m�ss l�ss ��te � ���t �� �e�t �ele�se ��te ���e ��l��imete�  

���i���t�l s�����e s��e�d �� ��me ��� ���� ���e�i��s �l���i�� ��di��t ���el  

�l�sti�s � �m��e �e�e��ti�� � ���t �� �ete�mi��ti�� �� ��ti��l de�sit� �� � si��le����m�e� test ��� �m��e �e�sit� ���m�e� �it� ����

���it��ilit� �� ��ildi�� ���d��ts s���e�ted t� di�e�t ��e �i��le �l�me �����e �est  
im�i��eme�t �� ��me 

��ll�s��le ���m test ��� s�����e ���d��ts ����it��e ��l��imete�

�e�t �ele�se� sm��e ���d��ti�� ��d m�ss l�ss ��te � ���t �� �e�t �ele�se ��te ���e ��l��imete�

�l�sti�s � �m��e �e�e��ti�� � ���t �� �ete�mi��ti�� �� ��ti��l de�sit� �� � si��le����m�e� test ��� �m��e �e�sit� ���m�e� �it� ����

�ests �� ele�t�i� ��d ��ti��l ���e ���les ��de� ��e ���diti��s �le�t�i� ���le �est

��mm�� test met��ds ��� ���les ��de� ��e ���diti��s � �est ��� �e�ti��l ��me s��e�d �� �le�t�i� ���le �est
�e�ti��ll��m���ted �����ed �i�es �� ���les ���� d � �� mm�

��il��� ���li��ti��s � ��il��� ��lli�� st��� ���les ���i�� s�e�i�l ��e �e����m���e ���� d � � mm� �le�t�i� ���le �est

�e�s��eme�t �� sm��e de�sit� �� ���les ����i�� ��de� de��ed ���diti��s � �� ���e
���t �� �est ����ed��e ��d �e��i�eme�ts

�l�sti�s � �ete�mi��ti�� �� ����i�� �e���i��� �� ����e� i�de� � ���t �� �m�ie�t�tem�e��t��e test ����e� ��de� 

�l�sti�s � �m��e �e�e��ti�� � ���t �� �ete�mi��ti�� �� ��ti��l de�sit� �� � si��le����m�e� test ��� �m��e �e�sit� ���m�e� �it� ����

�i�e �e���i��� test � ���l�sis �� ����l�sis ��d ��m��sti�� ��ses � �i�e still met��d �� ������������� ����� ���t � � �

�e�t �ele�se� sm��e ���d��ti�� ��d m�ss l�ss ��te � ���t �� �e�t �ele�se ��te ���e ��l��imete�

��te��l s��e�d �� ��ildi�� ���d��ts i� �e�ti��l ��������ti�� ��� ���e�d �� �l�me ������t�s

��e �e��i�eme�ts s�e�i�ed i� �� ������ de�e�d �� t�e e�d �se �� t�e ���d��t ��d t�e �����d �e�el �� t�e ����i��e.

�����e�� ��il���
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���� ������� ����������

�uro�ean �egulations such as the
�onstruction �roducts �egulations
ha�e led �uro�ean regulators and
industries to utilise harmonised
testing methods and classi�cation
s�stem for assessing the �roducts
used in the construction of
buildings. �he �uro�ean �ail
�ndustr� is similarl� de�elo�ing
harmonised �rocedures �articularl�
to facilitate intero�erabilit� of
rail�a� rolling stock. �ro�th in
�uro�ean crossborder rail
mo�ements has further 
em�hasi�ed the need for 
�uro�ean harmonisation both 
of these test methods and
classi�cation s�stems for the
materials are used in �ehicles.

�he �uro�ean �ommission
mandated ��� ������� ������ ��
to identif� and standardise the �re
test methods for use in the
classi�cation of �roducts and
materials em�lo�ed in rail�a�
carriages throughout �uro�e. �n
����� ������ ��� and ��������
�� �� �ublished a ���art standard
�� ������ ��ire �rotection on
�ail�a� �ehicles� �hich includes�
� �art �� �eneral
� �art �� �e�uirements for �re

beha�iour of materials and
com�onents

� �art �� �ire resistance
re�uirements for �re barriers

� �art �� �ire safet� re�uirements
for rail�a� rolling stock design

� �art �� �ire safet� re�uirements
for electrical e�ui�ment
including that of trolle� buses�
track guided buses and magnetic
le�itation �ehicles

� �art �� �ire control and
management s�stems

� �art �� �ire safet� re�uirements
for �ammable li�uid and
�ammable gas installations

�art � describes the reaction to �re
test methods� test conditions and
reaction to �re �erformance
re�uired for classi�cation of
structural �roducts including
�ooring� seats� cables and non�
listed items.

�his standard s�eci�es that�
� �ail�a� �ehicles are classi�ed in

accordance �ith the �re ha�ard
le�el associated �ith their
design and o�eration.

� �hree ha�ard le�els �� � to �� �
are de�ned� �� � being the
lo�est re�uirement and �� �
being the highest.

� �he test methods used de�end
on the �roduct under
in�estigation.

�he �erformance of all the
�roducts is determined �ith
res�ect to ignitabilit�� �ame 
s�read and the amounts of heat�
smoke and to�ic fumes �roduced.
�hese reaction to �re tests aim to
�ualif� and classif� the �roducts
according to their �nal a��lications
�hich are se�arated into grou�s�
including� structural �roducts� 
seats� cables and nonlisted items. 
�ach of these �roduct grou�s are
re�uired to meet a s�eci�c set 
of �erformance re�uirement 
le�els �listed �� to ����. �ach
re�uirement has a corres�onding
series of test �erformance criteria
im�osed for each �re risk le�els 
�� � to �� �.
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��
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ai
l�

a�

FTT

���������� �������� �la�e s�rea� ��� ������ �ateral s�rea� �� b�il�i�� �r���cts i� �ertical c�����rati�� �ateral �la�e ��rea� �est
�i�cl��i�� ���ri���

�eat release ��� ������ �eat release� s���e �r���cti�� a�� �ass l�ss rate � ���e �al�ri�eter 
�art �� �eat release rate

�la�e s�rea� �� �� ��� ������ ��ri���tal s�r�ace s�rea� �� �a�e ��r ���r c��eri��s �l��ri�� �a�ia�t �a�el
���ri��s

����e �r���cti�� ��� ������ �lastics � ����e �e�erati�� � �art �� �eter�i�ati�� �� ��tical ��� ����e �e�sit�  
a�� t��icit� �e�sit� b� a si��le�c�a�ber test ��a�ber �it� ����

���itabilit� a�� �� ��� ������� ���itabilit� �� b�il�i�� �r���cts s�b�ecte� t� �irect �i��le �la�e ���rce �est 
�a�i�� �r��lets i��i��e�e�t �� �a�e 

����� �eat release ��� ���� ��ll�scale r��� test ��r s�r�ace �r���cts ��r�it�re �al�ri�eter

�eat release ��� ������ �eat release� s���e �r���cti�� a�� �ass l�ss rate � ���e �al�ri�eter
�art �� �eat release rate

����e �r���cti�� ��� ������ �lastics � ����e �e�erati�� � �art �� �eter�i�ati�� �� ��� ����e �e�sit� 
��tical �e�sit� b� a si��le�c�a�ber test ��a�ber �it� ����

������ �la�e s�rea� �� �� ��������� �ests �� electric a�� ��tical �bre cables ���er �re �� ��������� �ertical �la�e 
electric cables c���iti��s �si��le i�s�late� �ire �r cable� � �� �r��a�ati�� �est ��r a 

�re��i�e� �a�e �i��le �able

�la�e s�rea� �� �� ���������� ������ test �et���s ��r cables ���er �re c���iti��s � �� ������� �ertical �la�e 
electric cables �est ��r �ertical �a�e s�rea� �� �erticall������te� �r��a�ati�� �est ��r

b��c�e� �ires �r cables ���r � � �� ��� ���c�e� �ables

�la�e s�rea� �� �� ����� �ail�a� a��licati��s � �ail�a� r�lli�� st�c� cables �a�i�� �� ������� �ertical �la�e 
electric cable s�ecial �re �er��r�a�ce ���r � � � ��� �r��a�ati�� �ests ��r

���c�e� �ables

����e �r���cti�� �� ������� �eas�re�e�t �� s���e �e�sit� �� cables b�r�i�� ���er �� ��be ����e 
�e��e� c���iti��s � �art �� �est �r�ce��re a�� re��ire�e�ts �e�sit� �est

���������� ����� ����e� i��e� ��� ������ �lastics � �eter�i�ati�� �� b�r�i�� be�a�i��r b� ����e� ����e� ���e� 
i��e� � �art �� ��bie�t te��erat�re test 

�eat release ��� ������ �eat release� s���e �r���cti�� a�� �ass l�ss rate � ���e �al�ri�eter 
�art �� �eat release rate 

�la�e s�rea� ��� ������ �ateral s�rea� �� b�il�i�� �r���cts i� �ertical c�����rati�� �ateral �la�e ��rea� �est 

����e �r���cti�� ��� ������ �lastics � ����e �e�erati�� � �art �� �eter�i�ati�� �� ��� ����e �e�sit� ��a�ber 
��tical �e�sit� b� a si��le�c�a�ber test 

���icit� �� � ������ �ire be�a�i��r test ��al�sis �� ��r�l�sis a�� c��b�sti�� ���icit� �est 
�i�e still �et���
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���� ������� ����������

FTT i�one2+

�eat �elease �ate is the �e�
measurement re�uired to assess
the �re ha�ard of �roducts and
materials� as it �uanti�es �re si�e�
rate of �re growth and
conse�uentl� the release of
associated smo�e and to�ic gases. 
�t is measured using a techni�ue
called o��gen consum�tion
calorimetr�.

� new �ate of �eat �mission
�arameter has been introduced in
�� �������.

�his �arameter is �nown as �����
or �a�imum ��erage �ate of �eat
�mission. �he heat release rate is
determined using the o��gen
consum�tion techni�ue from which
an ��erage �ate of �eat �mission
������ is calculated. �he ma�imum
���� o�er the testing �eriod is
�����. �he ����� �arameter
was selected because it is not
greatl� a�ected b� normal
e��erimental �ariation or
measurement noise. �t has also
�ro�ed to be a fairl� robust
measure of the �ro�ensit� for �re
de�elo�ment under real scale
conditions.

�eat �elease �ate is determined
with the �one �alorimeter
according to ��� ������. �hresholds
concerning the �otential heat
release for almost all combustible
materials and �roducts used in the
railwa� industr� are re�uired b�
�� �������.

�hese re�uirements de�end on the
end use of the �roduct and the
�a�ard �e�el of the carriage.

�he �one �alorimeter is the most
signi�cant bench scale instrument
in the �eld of �re testing because it
measures im�ortant real �re
�ro�erties of the material being
tested� under a �ariet� of �reset
conditions. �hese measurements
can be used directl� b� researchers
or can be used as data for in�ut
into correlation or mathematical
models used to �redict �re
de�elo�ment.

�he FTT �ual �one �alorimeter has
been the benchmar� in this �eld for
its ease of use� robustness�
so�histicated software that guides
users through the calibration�
testing and re�ort �rotocols.

�uilding on this e��ertise FTT has
de�elo�ed a new generation of the
�one �alorimeter called i�one that
utilise state�of�the�art technolog� to
im�ro�e the e�cienc� and accurac�
of the �re test �rocess.

�he i�one is an automatic and
interacti�e s�stem. �ot onl� does it
�ossess all the ad�antages of a
con�entional �one �alorimeter� it
also features an interacti�e and
intuiti�e interface� �e�ible control
o�tions� and built�in data
ac�uisition technolog� and
re�orting with the user�friendl�
�one�alc software. �t has been
designed using FTT�s decades of
e��erience in calorimetr� and
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������� ���������

�n order to determine ������ a
com�lete seat assembl� should be
tested usin� the ��� ������ as a
furniture calorimeter.

FTT builds and su��lies the 
��� ������� com�lete �ith the
a��ro�riate instrumentation
�acka�e or su��l� instrumentation
to clients �ishin� to u��rade
e�istin� facilities or �ith a �ish to
build their o�n a��aratus. �n the
latter cases �e su��l� a �as
�nal�sis �onsole and an

incor�orates man� ne� features�
not seen b� �re testin� laboratories
u� until no�. �t is �ercei�ed as the
ne� benchmark in calorimetr�.

�irectl� measured �ro�erties
include�
� �ate of �eat �elease
� �ime to ��nition
� �ritical ��nition �lu�
� �ass �oss �ates
� �moke �elease �ates
� ��ecti�e �eat of �ombustion
� �ates of �o�ic �as �elease 

�e.�. carbon o�ides� �ccordin� 
to �� �������� the electrical
heater �ithin the �one
�alorimeter must im�ose t�o
di�erent irradiance le�els�
��k��m� and ��k��m�.

�ccordin� to �� �������� the
burnin� beha�iour of �assen�er
seats should be tested on the
com�lete seat� includin�
u�holster�� head rest� seat shell and
arm rest. �n addition� the seat shell
and an� �ertical faces of the arm
rests should also be tested in
relation to �re inte�rit�.

��
 �

ai
l�

a�

�able �� �e�uirements concernin� �eat �elease ������� 

��� ��� ��k��m� ����� �k��m�� �� �� ��

�� �� �� ��

�� � �� ��

��� � � �

���� ��� �� �� ��

��� �� ��k��m� � �� ��

��� ��� �� �� ��

��� �� �� ��

��� � �� ��

�� � � ��

FTT

�ourtes� from the �han�hai �ire �esearch �nstitute 

�nstrumented �uct �nsert section.
�he console is housed in a ���
instrument rack and it contains all
the necessar� instrumentation to
measure �eat �elease �ates and
other associated �arameters.

�he �as �nal�sis �onsole contains�
� FTT �alorimeter �nal�ser

featurin� �arama�netic o���en
sensor �ith tem�erature and
�ressure com�ensation for
�rimar� heat release
measurement.
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���� ������� ����������

� �n �nfrared �arbon �io�ide
�nal�ser for use in heat release
measurement.

� � �ual �tage �oot �ilter�
�efrigerant �old �ra�� �r�ing
�olumn� �um� and �aste
�egulators for conditioning the
sam�le gases �rior to anal�sis.

� �ontrols for the smoke
measurement s�stem.

� �ata logger.

�he s�eci�cation of this
instrumentation is the same for
both large and small scale
calorimeters and can therefore also

be con�enientl� used with the 
FTT �ual �one �alorimeter.

�he duct section houses all the
sam�ling� tem�erature and mass
�ow �robes re�uired for gas
sam�ling and air �elocit�
measurement along with smoke
measurement e�ui�ment �white
light or laser�. �ost d�namic �re
testing a��aratuses can be
instrumented with this e�ui�ment
to measure heat released and
smoke �roduced from �roducts
burnt in them.

�able �� �e�uirements concerning �assenger �eats 

���� ��� ������ ����� �k�� �� �� ��

��� �eak �k�� ��� ��� ���

��� ��� ������� ��k��m� ����� �k��m�� �� �� ��

��� ������� ��k��m� �s ma� ��� ��� ���

���� �.� �.� �.��

��� ��� ������� ��k��m� ����� �k��m�� �� �� ��

�� ��� ������� ��k��m� ����� �k��m�� �� �� ��

��� ������� ��k��m� �s��� ��� ��� ���

���� �min� ���� ��� ���

���� �.� �.� �.��

� � � during the test� the �ame s�read shall not reach the edges of the seat surface or the backrest�

� during the test� the �ame height abo�e the highest �oint of the seat surface shall not e�ceed �����mm�

� if the �eak heat release �alues are too high for test e�ui�ment safet� then the �roduct is not com�liant.

�able �� �e�uirements concerning �lame ��read for ��� ������ test 

��� �� ��� ������� �ritical �eat �lu� at ��� ��� ���

��� ��� ���
��tinguishment

��� ��� ���

�� ��� ��� ���

��� ��� ��� ���

��� ��� ��� ���

� �f dro�lets��articles that e�hibit sustained �aming are re�orted during the test ��� ������� or for the s�ecial case of materials which

do not ignite in ��� ������ and are additionall� re�orted as unclassi�able� the following re�uirements shall be added�

�est to the re�uirements of �� ��� ������� with �� s �ame a��lication.

�he acce�tance re�uirements are�

� �ame s�read � ��� mm within �� s�

� no burning dro�lets��articles.
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������� ���������

�ollowing ignition� an� �ame front
which de�elo�s is noted� and the
�rogression of the �ame front
hori�ontall� along the length of the
s�ecimen in terms of the time it
ta�es to tra�el �arious distances is
recorded.

�he results are e��ressed in terms
of the �ame s�read distance�time
histor�� the �ame front �elocit�
�ersus heat �u�� the critical heat
�u� at e�tinguishment and the
a�erage heat for sustained �urning.

�he re�uirement sets in relation to
�assenger seats are�
� ��� �assenger seat shell � �ase

and �ac�
� ���� �om�lete �assenger seats
� ���� �eats in sta� areas
� ���� ��holster� for �assenger

seats and head rest

�lame s�read of structural �roducts
including �oorings and insulation
materials is determined according
to ��� ������.

�he re�uirements s�eci�ed in
�� ������� de�end on the end use
of the �roduct and the �a�ard �e�el
of the carriage.

�he �ateral �lame ��read
���aratus measures the lateral
s�read of �ame on �erticall�
oriented s�ecimens using a
rectangular radiant �anel and an
additional gas �urner �ame as the
ignition source.

�t �ro�ides data suita�le for
com�aring the �erformance of
essentiall� �at materials�
com�osites or assem�lies� which
are �rimaril� used as the e��osed
surfaces of walls.

��
 �

ai
lw

a�

FTT
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���� ������� ����������

��ame s�read of �i��t di��sers and
air ��ters are determined accordin�
to �� ��� �������.

��is test is a�so re��ired as �art of
t�e ��ro�ean constr�ction
�rod�cts re���ation for assessin�
and ��a�if�in� reaction to �re

�erformance of a�� t��es of
constr�ction �rod�cts to c�asses ��
�� � and �.

�� ��� ������� is �ased on t�e
��ein�renner met�od for
determinin� i�nita�i�it� of materia�s
in t�e �ertica� orientation �� direct
sma�� �ame im�in�ement �nder
�ero im�ressed irradiance. �t is

�a��e �� �e��irements concernin� ��ame ��read for �� ��� ������� test 

�� ��ame s�read �mm� ��� ��it�in �� s�

��amin� dro��ets �

�� ��ame s�read �mm� ��� ��it�in �� s�

s����ied as a com��ete eas��to��se
s�stem incor�oratin� safet�
feat�res. ��e com��stion c�am�er
is made from corrosion resistant
stain�ess stee�� to ma�imise
o�eratin� �ife. �t �as �ar�e front and
side doors ��ic� are ��a�ed �it�
to���ened ��ass for f��� �ie� of t�e
s�ecimen d�rin� a test and eas�
access.

FTT
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�he burning beha�iour of �oorings�
including an� substrates if used� is
tested according to �� ��� ������
in a closed chamber using a radiant
�anel heat source.

�he FTT �looring �adiant �anel
����� e�aluates the critical radiant
�u� belo� �hich �ames no longer
s�read o�er a hori�ontal surface.

�his test method is used to
measure the critical radiant �u� of
�oor co�ering s�stems e��osed to a
�aming ignition source in a graded
radiant heat en�ironment� �ithin a
test chamber.

� smo�e measuring s�stem
according to ��� ����� is mounted
on a se�arate frame at the e�haust
stac�. �t can also be used to
measure this same critical radiant
�u� for e��osed attic �oor cellulose
insulation.

��
 �

ai
l�

a�

FTT

�able �� �e�uirements concerning �lame ��read for �� ��� ������ test 

��� ��� ��� ����m�� �.� � � 

�he FTT �looring �adiant �anel can
also com�l� �ith ���� ����� 
���� ����� ���� ��� and ���
���� �art ��.

�he �ritical �eat �lu� at
e�tinguishment �alue ������alue� is
the incident heat �u� at the
s�ecimen surface� at the �oint
�here the �ame ceases to ad�ance
and ma� subse�uentl� go out. �or
classi�cation �ur�oses� the 
�����alues in ���m� for each
�a�ard �e�el� are sho�n in �able �.
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������� ���������

�here are t�o test methods
detailed in �� ������� that can �e
used for determining the to�ic
com�osition of gases and fumes
generated �� the com�ustion of
s�eci�ed rail�a� �roducts� �hese
t�o methods� �� ��� ������ and
�� � �������� are descri�ed as
follo�s�

�his method consists of a smoke
densit� cham�er as descri�ed in
�� ��� ������ and an ���� to�icit�
test and sam�ling s�stem� �he t�o
instruments dedicated res�ecti�el�
to the anal�sis of the o�acit� of the
smoke and to the �ualitati�e and
�uantitati�e anal�sis of gases

emitted during the test� are ca�a�le
of o�erating simultaneousl� as �ell
as inde�endentl� using t�o s�eci�c
�rocedures for the ac�uisition of
���� s�ectra and smoke o�acit��

�he ��� �moke �ensit� �ham�er
����� has �een esta�lished for
man� �ears and is used �idel� in all
industrial sectors for the
determination of smoke generated
�� solid materials and assem�lies
mounted in the �ertical �osition

��
 �

ai
l�

a�

FTT
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with a closed chamber. �t measures
the s�eci�c o�tical densit� of
smoke generated b� materials�
when an essentiall� �at s�ecimen�
a��ro�imatel� ��mm thick� is
e��osed �erticall� to a heat source
of ��k��m�� in a closed chamber�
with or without the use of a �ilot
�ame. �he FTT smoke densit�
chamber has been designed
s�eci�call� to incor�orate the 
��� ���� �onical �adiant �urnace.
�his e�tends the �otential of the
��� b� allowing testing at heat
�u�es u� to ��k��m�� hori�ontal
orientation of the s�ecimen and
the measurement of mass loss rate
of the s�ecimen.

FTT

� �est chamber with full width
o�ening door� allowing eas�
access for sam�le loading and
chamber cleaning.

� �hotomulti�lier control unit
with all manual controls and
digital dis�la� of o�tical densit�
and relati�e intensit�. �om�uter
setting for use with FTT software
to �erform automatic control of
the test �rocedure on the ���.

� �ontrols are mounted beside
chamber for con�enient
o�eration. �he� are not
obstructed when the door is
o�en.

� �moke densit� and tem�erature
are on digital dis�la�s� for easier
use and greater accurac�.

� �hamber walls are �reheated
for easier start�u� and
con�enient e�ui�ment
o�eration.

� �afet� blowout �anel� easil�
re�laceable� allows for safe
o�eration of test method.

� �as measurement �orts are
�ro�ided� for o�tional
measurements of to�ic gases.

� �abinet designed with a
standard ��� rack� for sim�le
addition of gas anal�sers� chart
recorder and other control units.

� �ir cooled radiometer for
furnace �u� calibration.

�he FTT ��� is su��lied with a
software �ackage called ����oft�
which is designed as a data
ac�uisition and �resentation
�ackage allowing either manual or
automatic control. �his enables a
more e�cient use of the
instrument� leading to larger dail�
through�ut of testing and
enhanced �ualit� gra�hical data
�resentation.

�����oft� is a �icrosoft �indows
based �ackage which collects test
data and assists with all calibration
routines.

�ccording to �� �������� the
o�tical densit� of �at �roducts� 
i.e. interior walls� �oor co�erings�
seat backs and seat co�erings
should be determined using the
closed chamber according to 
 �� ��� ������.

�he smoke o�acit� during the
combustion of the material is
determined measuring the
attenuation of a white light beam
b� the e�uents.

�he obscuration �roduced from the
smoke is measured as a fraction of
the light intensit� reaching the
�hotometric detector in the
�resence of smoke to the �alue
corres�onding to the luminous

transmission in the absence of
smoke before the start of the test.

�wo di�erent le�els of irradiance
ha�e been standardised� de�ending
on the a��lication of the �roduct�
� ��k��m� with no additional gas

ignition source.
� ��k��m� with an additional gas

ignition source.

�he e��osure conditions of the test
s�ecimen in the smoke chamber
are radiant heat with or without
a��lication of a �ilot �ame. �or
large area �roducts such as walls
and ceilings� the test s�ecimens
shall be e��osed to radiant heat
�u� conditions that simulate a
de�elo�ed stage of a �re� that is a
heat �u� of �� k��m� without a
�ilot �ame.

�or �oor co�erings that generall�
recei�e lower le�els of radiant heat
during a �re� the test s�ecimens
shall be e��osed to a radiant heat
�u� of �� k��m� with a �ilot �ame.

�he o�tical densit� of the smoke
�roduced is measured continuousl�
b� an o�tical s�stem. �o�ic e�uents
are anal�sed using ����
��ectrosco��. �or assessment of
to�ic gases from railwa� �roducts
the �on�entional �nde� of �o�icit�
����� is used which is alwa�s
calculated from test data and is
dimensionless. �he anal�sis of 
the s�ectrum collected during the
test determines the concentration
of gases.

�ccording to �� ������� the
anal�sis is carried out using the
e�ui�ment and the �rocedures for
testing and calibration described in
��� �����.
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�he � gas com�onents need to be
anal�sed and their reference
concentrations �see �able ��.

FTT ���� is a modular construction
that t��icall� com�rises of a ����
gas anal�ser� heated sam�ling unit
and an industrial �� which are
mounted in a ��� cabin. �he ����
gas anal�ser is an integral �art of
the s�stem which allows
simultaneous measurement of
multi�le gas com�ounds. ���icall�
concentrations of ���� ���� ���
���� ��� ���� ��l� ��� ��r� ����
���� etc. are continuousl�
measured. �he ���� gas anal�ser

has a multi��ass sam�le cell which
is heated to ����� and features
gold �lated mirrors with �rotecti�e
�g�� coating which ensures high
�erformance e�en in high water
�a�our concentrations or corrosi�e
gases.

�his method is based on the
e��osure of � g of test s�ecimen.
�he test a��aratus and conditions
for this method are described in 
�� � �������� with additional gas
anal�sis information �ro�ided in
�� �������.

��
 �

ai
lw

a�

�able �� �est method to be used for determination of �on�entional �nde� of �o�icit� ����� 

�roducts with large areas or signi�cant surface areas� e.g. interior walls� �oor co�erings� �es �o
seat bac�s and co�erings

�onlisted �roducts� e.g. minor mechanical com�onents �o �es

FTT

�able �� �eference concentrations of the gas com�onents according to ��� ����� 

��� ������

�� �����

��r ��

��l ��

��� ��

�� ��

��� ��

��� ���

�he e��osure conditions of the test
s�ecimen in the tube furnace are
generall� set at ������ a ��ed
�entilation condition which
re�resents a de�elo�ing �re
condition for railwa� �roducts.

�hen the ��� for a �roduct on a
railwa� �ehicle is re�uired� onl� one
method is used for the testing� gas
anal�sis and calculation of ���. 
�he method to be used is shown in
�able �.

�he test conditions s�eci�ed for use
when �erforming �� ��� ������ or
�� � �������� de�end u�on the
a��lication and �osition of the
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�roduct on the railwa� �ehicle. 
�he conditions selected are
re�resentati�e of �res that ma�
im�act on the railwa� �roduct�
during either the de�elo�ing stages
or the de�elo�ed stage of a �re
inside or outside the railwa�
�ehicle. 

�he � �etre �ube is used for
measuring smoke emission when
electric cables are burned under
de�ned conditions� for e�am�le� a
few cables burned hori�ontall�.
�hese units are �roduced to meet

the s�eci�cation used in man�
electric cable tests. �he unit can 
be su��lied in a self�assembl� kit
form or can be full� installed b� 
FTT engineers.

�he e�ui�ment com�rises of�
� � � metre cubic chamber

assembl�
� �hotometric s�stem� stands�

fans and sam�le mounting
frames

� ��traction fan and ducting
� �hart recorder or �indows

based o�eration software.

FTT
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EN ISO 5659-2: 50kW/m

EN ISO 5659-2: 25kW/m

EN ISO 5659-2: 25kW/m
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�he ����en �nde� test is s�eci�ed in �� ������� for testin�
i�nita�i�it� of �isted and non��isted ��astic �rod�cts� e.�. interna� and
e�terna� sea�s� iso�ators� and ���s. �t is a�so one of the �ost
econo�ica� and �recise ��a�it� contro� tests for co���sti��e
�ateria�s. �ts ease of �se to�ether �ith hi�h �e�e�s of �recision has
�ade this techni��e a �ri�ar� characterisin� ��a�it� contro� too� to
the ��astic and e�ectric ca��e ind�stries and it has �een s�eci�ed ��
se�era� �i�itar� and trans�ort �ro��s.

�he techni��e �eas�res the �ini��� �ercenta�e of o���en in the
test at�os�here that is re��ired to �ar�ina��� s���ort co���stion.

�he FTT ����en �nde� ���� and �e��erat�re ����en �nde� ����� o�er
�an� i��ro�e�ents s�ch as the �atest o���en ana��ser techno�o��
for hi�h acc�rac�� re�ia�i�it� and �on� o�eratin� �ife.

�a��e ��� �e��ire�ents concernin� ����en �nde� test 

��� ����en �nde� � �� �� ��

���

���

FTT

�a��e ��� �e��ire�ents concernin� �ertica� ��a�e �est 

��� �ertica� s�a�� �a�e test ��

�he �� ������� s�eci�es the �� ����������� for
testin� s�a�� e�ectro�technica� �rod�cts� e.�. �o�er
�o�er circ�it �rea�ers� o�er�oad re�a�s� contactors� etc.

�he FTT �� ����������� �ertica� ��a�e �est ���arat�s
feat�res di�ita� test d�ration ti�ers� hi�h �recision �as
contro� s�ste� and a �ench �o�nted draft free
stain�ess stee� co���stion cha��er ha�in� a �ar�e
inside �o���e.

�he cha��er is �tted �ith an interior �i�ht and e�ha�st
fan to ena��e si���e e�ac�ation of co���stion
�rod�cts fro� the tests. �he a��arat�s can a�so co����
�ith �� �� and se�era� ��� ��nsen ��rner tests �ith
addition of the dedicated accessories.

FTT
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�he �� ��� ���� �on�
�om�usti�ilit� �est and
�� ��� ���� �om� �alorimeter are
s�e�i�ed in the �� ������� to
�lassif� �� and �� �lass
�onstru�tion �rodu�ts.

�ra�e resistors used in rolling sto���
e.g. �asing and an� heat shields� are
tested to this �uro�lass �riteria. �he
�� ��� ���� test identi�es �rodu�ts
that �ill not� or signi��antl� not�
�ontri�ute to a �re� regardless of

��
 �

ai
l�
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�lthough �� ������� is �u�lished
and o�era�le in ��ril ����� 
������ ��� �� � is still �or�ing to
im�ro�e the test methods used for
�oth seating and to�i� gas
measurement.

�lease �onta�t us for the latest
�hanges and de�elo�ment of this
standard..

their end use. �he FTT s�stem has
�een designed �ith signi��ant ne�
features.

�ather than the traditional �aria�
�ontrol� �here it is �ossi�le to
su��l� too high a �urrent to the
heater element during the heating
���le� FTT has automated the
�ro�ess �� using modern
ele�troni�s �hi�h �onsidera�l�
e�tend the life of the furna�e.
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��
 �
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g

�he tests assess the �re s�read a�ross the
e�ternal surfa�e of the roof� the �re s�read
�ithin the roof ��ests �� � and ��� the �re
�enetration ��ests �� � and �� and the
�rodu�tion of �aming dro�lets or de�ris
falling from the underside of the roof or

�his �uro�ean ��e�i��ation ��� ���� s�e�i�es four methods for determining the �erforman�e of roofs to e�ternal �re e��osure. �he four
methods assess the �erforman�e of roofs under the follo�ing �onditions�

�est � � �ith �urning �rands

�est � � �ith �urning �rands and �ind

�est � � �ith �urning �rands� �ind and su��lementar� radiant heat

�est � � �ith t�o stages in�or�orating �urning �rands� �ind and su��lementar� radiant heat

from the e��osed surfa�e ��ests �� � and ��.
�ests � and � are not a��li�a�le to
geometri�all� irregular roofs or roof
mounted a��lian�es e.g. �entilators and
roof lights.

�uro�ean roo�ng �rodu�ts

�he four tests listed a�o�e do not im�l� an�
ran�ing order. �a�h test stands on its o�n
�ithout the �ossi�ilit� to su�stitute or
e��hange one for another.
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�e�ulation �or �re sa�et� in intercit� and
interstate trains in the �� is addressed b�
the �ederal �ailroad �dministration ������
and was �ublished in ��assen�er
��ui�ment �a�et� �tandards� �inal �ule��
�ound in the �ode o� �ederal �e�ulations
��������� ���endi� ��� �ore e�tensi�e
re�uirements can be �ound in ���� ����
�tandard �or �i�ed �uidewa� �ransit and
�assen�er �ail ��stems� a consensus
standard issued b� ���� and widel�
ado�ted �or trains and under�round
s�stems� �uidance on �re ha�ard
assessment o� �assen�er trains is �ound in
���� ������ �ire �a�ard �ssessment o�
�ail �rans�ortation �ehicles� �his �uide can
be used to de�elo� a �re ha�ard
assessment and it discusses di�erent �re

�ar�e �cale �attress �ire �est �� �� ���� �� ��� �art ����

����� ���� ��� ����

��� �moke �ensit� �hamber ���� ����

�adiant �anel �lame ��read ���aratus ���� ����

scenarios as well as the tests re�uired b�
the �ederal �ailwa� �dministration and b�
���� ����

�he ke� �re tests are ���� �����
���� ����� �similar to ���� ���� �or
�oams�� ���� ���� ��or �oorin���
���� ���� �a �re resistance test �or
structural com�onents�� and ���� �����
�a small burner test �or cellular elastomeric
�askets and accessories�� �abrics are tested
with a small �ertical �unsen burner test and
smoke obscuration is assessed with the
���� ���� test� �n order to conduct �re
ha�ard assessment� it is acce�table to run
com�lete seat assemblies to ���� �����
��� �� ��� u�holstered �urniture test� or
com�lete mattresses to ���� �����

��� �� ����� ���� ��� also contains
re�uirements �or wires and cables� which
must meet the �� ���� �ertical cable 
tra� test� includin� smoke obscuration
criteria �absent �rom ��� re�ulations�� 
���� ��� also contains circuit inte�rit�
re�uirements �or some cables� based on a
�re resistance test�

�ubwa�s �all under the �urisdiction o� the
�ederal �ransit �dministration ������ so the
��� re�ulations do not a��l�� �here are
�uidelines �but no re�uirements� which
re�erence the same set o� �re tests as
shown abo�e and� in �ractice� man� �or
e�en most� local trans�ortation authorities
re�erence ���� ���� �uses o�ten also �ollow
the same �uidelines �oluntaril��

�here are �er� �ew �re tests associated with
road trans�ortation in the ��� �he �ational
�i�hwa� �ra�c �a�et� �dministration
������� established and en�orces sa�et�
�er�ormance standards �or road motor
�ehicles and road motor �ehicle e�ui�ment�
�he onl� �re test mandated b� ����� is
����� ��� �also known as ���� �������
which is re�uired �or e�er�thin� within
��mm o� the �assen�er com�artment� �t is
a small scale burner test conducted  in a
small cabinet ���� � ��� � ����

�est s�ecimens �� � ��� are e��osed to a
�ame �or ��s and a burn rate is calculated�

� material �asses i� the burn rate is
� ���mm�min� ��� ���� is a technicall�
e�ui�alent standard used in �uro�e�
�anada� and �a�an� �hile ����� mandates
����� ��� �or school buses� much o� the
industr�� and some local education
authorities� also �oluntaril� conducts a �er�
sim�le test that in�ol�es burnin� a �a�er
ba� �lled with news�a�er on a set o� school
bus seat assemblies� �his test has recentl�
been standardised at ���� as ���� ������
�tandard �est �ethod �or �ire �estin� o�
�chool �us �eat �ssemblies� b� re�lacin�
the �a�er ba� b� a �as burner ��� more
se�ere than the ���� ����� �re test�

�here are man� standards �or materials
used on shi�s� �he ke� one is the sur�ace
�ammabilit� test ����� ������ o�ten
known as the ���� or ��� test� and others
include the non�combustibilit� test 
���� ����� and the ��� smoke chamber test
���� �������� �ll maritime tests are
contained in the ��� ��nternational
�aritime �r�ani�ation� �ire �est �rocedures
�ode� �ables on shi�s are o�ten re�uired to
be tested to the �� ���� test� an
intermediate scale cable tra� test� with
re�uirements also �or smoke obscuration�

�� trans�ortation

�
� 
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�lastics used in most industrial and trans�ort a��lications and �articularl� those used in hi�her �re ha�ard en�ironments� are com�ounded
�ith �ame retardants to enhance their �re �er�ormance.

�e�eral methodolo�ies ha�e been de�elo�ed to assess the burnin� characteristics o� the materials so that �er�ormance o� the �lastics
themsel�es and the �roducts into �hich the� are made can be com�arati�el� assessed. �ome o� these methods are sim�le �ame tests and
others can be used in numerical models.

�isted belo� are some �ammabilit� tests that are �idel� used in the industr� to measure di�erent �re res�onse characteristics�

�icro �alorimeter

�one �alorimeter ���� ����� ���� ������

��� �mo�e �ensit� �hamber ��� ����� ���� ����� ��� ����� ��� ����

�ire �ro�a�ation ���aratus ���� �����

����en �nde� ��� ������� ���� �����

�le�ated �em�erature ����en �nde� ��� ������

�� �� �ori�ontal��ertical �lame �hamber

�� ���� �ertical �ire �lame �est ���aratus

�adiant �anel �lame ��read ���aratus ���� ����

�o�icit� �or �orrosi�it�� �est ���aratus ���� �����

�lastics
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�he i�one2+ is the latest
de�elo�ment in the FTT
i�one range and
incor�orates all of the best
features of our range of
cone calorimeters. �t o�ers
cutting edge ��� based
technolog� in a modular
and robust build with
remote communication�
cone o�eration and
diagnostic facilities that
allow FTT the ca�abilit� to
e�cientl� res�ond�
diagnose �roblems and
ser�ice installations� in all
corners of the world.  

�he i�one2+ is the most
ad�anced� reliable and user �
friendl� cone calorimeter in
the world.

�he name ��one �alorimeter� was
deri�ed from the sha�e of the
truncated conical heater that
�abraus�as used to irradiate the
test s�ecimen ����mm � ���mm�
at �u�es u� to ��� ������m� in the
bench� scale o��gen consum�tion
calorimeter that he and his co �
wor�ers de�elo�ed at ����. �he
�one �alorimeter is the most
signi�cant bench� scale instrument
in the �eld of �re testing because it
measures im�ortant� real
�ro�erties of the material being
tested under a �ariet� of �reset �re
conditions. �hese measurements
can be used directl� b� researchers
or the� can be used as data for
in�ut into correlation or
mathematical models� used to
�redict �re de�elo�ment.

�irectl� measured �ro�erties
include�
� �eat release rate
� �ime to ignition
� �ass loss rate
� �mo�e �roduction rate
� ��ecti�e heat of combustion
� �ates of release of combustion

gas �e.g. carbon o�ides�

�he heat release rate is the single
most im�ortant �arameter that can
be used to characterise �re. �t
�ro�ides a measurement of the si�e
of the �re� and the rate of �re
growth� and allows calculation of
the time a�ailable for esca�e or
su��ression. �ost �re �arameters
are directl� �ro�ortional to the si�e
of the �re so b� �nowing the heat
release we also ha�e a good
indicator of the le�el of smo�e and
other combustion �roducts being
generated. �uggett and �ar�er
e�amined in detail �hornton�s
assum�tion that constant �uantit�
of heat was released �er unit of
o��gen consumed using a �ariet� of
fuels� and assessed its e�ect on the
accurac� of heat release
measurement based on it. �he�
concluded�
�. �he heat release rate in a �re

can be estimated with good
accurac� from two sim�le
measurements� the �ow of air
through an e�haust and the
concentration of o��gen in the
e�haust.

�. �he heat release from a �re
in�ol�ing con�entional organic
fuels is ��.��� �er gram of
o��gen consumed� with an
accurac� of � �� or better.

�. �ncom�lete combustion and
�ariation in fuel ha�e onl� a
minor e�ect on this result.
���ro�riate corrections can be
made if necessar�. 

�. �he o��gen consum�tion
techni�ue for heat release
measurement is ada�table to a
wide range of a��lications
ranging from small scale
laborator� e��eriments to �er�
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FTT

�n the mid ����s FTT directors
wor�ed with �abraus�as and other
colleagues to hel� de�elo�
international test standards based
u�on o��gen consum�tion
calorimetr�.

�he� also designed �uro�ean
�rotot��es and �tanton �edcroft�s
commercial �one �alorimeter. 
FTT has been the world�s leading
manufacturer of all calorimeters�
including full scale calorimeters
�e.g. �urniture �alorimeter� the
��� ���� �oom �orner test and the
���� since ����. �hroughout this
�eriod FTT scientists and engineers
ha�e wor�ed on se�eral calorimetr�
research �ro�ects and contributed
e�tensi�el� to �nternational�
�uro�ean� ���� and �ritish
�tandardisation grou�s.

�nternational standards ha�e been
�ublished describing the e�ui�ment
and se�eral national standardisation
bodies ha�e now �ublished �roduct
standards for use of the �one
�alorimeter in assessing
�erformances of �nished �roducts.
� �urniture ����� ������
� �all lining materials 

����� ������
� �rison mattresses ����� ������
� �lectric �ables ����� ������
� �ailwa� rolling stoc� a��lications

��� ����� ���
� �aritime a��lications �����

FTT has su��lied more than ���
�one �alorimeters to customers� in
a��ro�imatel� �� countries� for
both research studies and testing in
accordance with �re safet�
standards. FTT�s s�ecialist

large scale �re s�stem tests. 
� number of heat release
a��aratuses ha�e been
de�elo�ed since and are based
on these �ndings. �he most
im�ortant of these is the ��one
�alorimeter�.

�arl� wor� carried out in the ���
and �weden showed how
successful the �one �alorimeter
was in generating good in�ut data
for models.

�fter the ������� �ro�ect
demonstrated e�cellent �rediction
of �oom �orner test ���� �����
�erformance for wall lining
materials from �one �alorimeter
data� the �uro�ean �ommission
funded se�eral large multi�lab
research �ro�ects to de�elo�
models for �rediction of the
�erformance of �nished
construction �roducts from small
scale calorimeter tests. �hese
include the ���� ��ombustion
�eha�iour of ��holstered �urniture
�ro�ect� for �urniture� and �����
��ire �erformance of �lectric
�ables� for electric cables.

calorimetr� design engineers
ensure their �roducts integrate 
new de�elo�ments. FTT�s
�roduction engineers are the
world�s most e��erienced �one
�alorimeter builders and its team
of s�ecialist ser�ice engineers
ensure that FTT  calorimeters are
�rom�tl� maintained� on all ��e
continents.

i�one2+

�he i�one2+ has all the ad�antages
of the con�entional single �ur�ose
�one �alorimeter and has been
�roduced to be the most easil�
maintained cone in the
mar�et�lace. �t �ts into the smallest
labs and is eas� to o�erate using
the FTT user� friendl�� menu dri�en
software� which guides users
through the calibration� testing and
re�orting �rotocols. �he a��aratus
meets all e�isting �tandards
�including ��� ���� ��� ���� ������
���� ������ ���� ������ 
���� ������ ���� ������ 
���� ������ ��� ��� ��� and 
�� ��� �art ���. �t features an
interacti�e and intuiti�e interface�
so�histicated and �e�ible control
o�tions� and built� in data
ac�uisition technolog� for robust
data collection� anal�sis and
re�orting and is the most ad�anced
�one �alorimeter �roduced in the
world.

i�one2+

� �nline su��ort and remote
diagnostics and control of
instruments from FTT for
internet connected s�stem

� �esign based on cutting edge
surface mounted ��� technolog� 

� ��� modular design facilitates
im�ro�ed ser�iceabilit� and
reliabilit� 

q. = (13.1 × 103) 1.10C P (X0
O2 – XO2)

Te (1.105 – 1.5 XO2)

Where:

q. = Rate of heat release (kW)
C = �ri�ce �late coe�cient (kg1/2 . m1/2 . K1/2)
P = Pressure dro� across the ori�ce �late (Pa)

Te = Gas tem�erature at the ori�ce �late (K)
XO2 = 2 in the

exhaust air (no units)
X0

O2 = 2 in the exhaust
air (no units)
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� �m�ro�ed laser mounting s�stem
for easier setu� and calibration
and elimination of thermal drift

� �obust engineering for im�ro�ed
life e��ectanc� of the instrument

� �atest generation gas anal�sers
built with ��� and touchscreen
technolog�

� �emote cone assembl�
�ositioning control� so that
heater� s�ecimen surface
se�aration can be ad�usted �re� 
and mid �test� to facilitate testing
of intumescing or thermall�
distorting s�ecimens

� �otorised heat shield to �rotect
s�ecimen from heat e��osure
before test

� �utomatic �ositioning and
control of s�ark igniter to ignite
the combustion gases from the
s�ecimen

� �etractable �� sided heat
resistant glass �rotecti�e screen
which �ro�ides a draft� free
en�ironment around the �re
model with clear �iewing from
all sides

� �eat resistant glass �rotecti�e
screen electronicall� controlled

� �.�� colour touchscreen test
control �anel ad�acent to
s�ecimen su��lements �rinci�al
com�uter control

� �utomatic calibration b�
�one�alc �oftware

� �oad cell resolution of �.��g and
load ca�acit� u� to �.�kg
��artorius cell�

� �oad cell mounted on an
inde�endent table to a�oid an�
�ibration from e�haust fan

� �ll round access to s�ecimen
�latform for s�ecimen
�re�aration and cleaning

� �as� to clean large� highl�
durable black granite working
surface

� �ire model �rotection alarm
s�stem

� ��tional larger �one �re model
for testing s�ecimens with �er�
low heat release rates. ���mm �
���mm s�ecimens are e��osed
to uniform heat �u� o�er entire
surface

� ��ll i�one2+  ����e�
�o������ o��
Co���al �ea�e�
� �k� electrical heating element

wound in the form of a
truncated cone� rated ����� at
���� with a heat out�ut u� to
������k��m�

� �otorised height ad�ustment
and control �ia �.�� touchscreen
during test for materials that
intumesce

� �acilit� for testing hori�ontall�
or �erticall� orientated
s�ecimens

�e��e�a���e Co���olle�
� �oftware controls the

tem�erature of the conical
heater to gi�e the desired heat
�u� �ia � t��e�� thermocou�les
and a ��term ����� tem�erature
controller

� �one tem�eratures relating to
heat �u�es are established
before the test using the �eat
�lu� �alibration routine in the
�one�alc software

�o�o���ed �ea� ���eld

��e���e� �olde��
� �ade of stainless steel
� �or s�ecimens ���mm � ���mm

u� to ��mm thick� in the
hori�ontal and �ertical
orientation

��e���e� ��a�e��
� � set of � di�erent s�ecimen

s�acers are �ro�ided for eas�
and �recise ad�ustment

��

���� �o������ee�
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� �utomatic��anual control of a
s�lit shutter mechanism �ia �.��
touchscreen or �one�alc
software to �rotect s�ecimen
from heat e��osure before test

� �nsures the initial mass
measurement is stable and the
o�erator has additional time for

checks before starting the test. 
�his added time is �er� 
im�ortant for easil��ignitable 
sam�les� which often ignite 
�rematurel� if a shutter 
mechanism is not used.

Load Cell
� �ass measurements are

taken using a strain gauge
load cell with a resolution of
�.��g

� �ounted on an inde�endent
table to a�oid an� �ibration
from e�haust fan
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� �� k� s�ark generator �tted
with a safet� cutout de�ice

� �utomatic �ositioning and
control of s�ark igniter �ia �.��
touchscreen or �one�alc
software to ignite the
combustion gases from the
s�ecimen

� �ade of heat resistant glass
� �anual and automatic control

�ia �.�� touchscreen or
�one�alc software

� �ro�ides a large draft�free
en�ironment around the �re
model

� �hen in the lower �osition�
the screens are retracted
below the large working 
granite surface which allows 
unrestricted access to the fire 
model

� �creen assembl� rises from
below the working surface to
enclose the s�ecimen area on all
four sides

� �anufactured from stainless
steel for long life

� �om�rising large hood �to
ensure all combustion gases
collected�� gas sam�ling ring
�robe� e�haust fan �with
ad�ustable �ow controls from
����g�s� at a resolution of
�.�g�s� and an ori�ce
�late �ow measurement
�thermocou�le and di�erential
�ressure transducer�

� �ormal o�eration is at a
nominal �� ��s �range ���� ��s�

� �om�rising soot �lters� �um��
moisture tra� ���� remo�al tra��
if not measured� and mass �ow
controller �����. �he ���
allows ma�imum control of �ow
to the anal�ser during

calibration and test� reducing
errors and drift

� �ll FTT calorimeters use a �eltier
cooling de�ice and dr�ing agent
to ensure that all moisture is
remo�ed from the sam�le gas
stream to �re�ent drift in the
���gen base�line concentration.
�ests ha�e shown that �ust using
a �eltier cooling de�ice leads to
base line o��gen drift be�ond
the limits of the standard and
resulting in incorrect �eat
�elease measurement.

� FTT �alorimeter �nal�ser
featuring �aramagnetic o��gen
sensor with atmos�heric
�ressure com�ensation. �nfrared
carbon dio�ide sensor �������
and carbon mono�ide are
o�tional.

� �e�elo�ed and o�timised
s�eci�call� for the FTT
calorimeters this anal�ser features
�ow control and b��ass for fast
res�onse� low drift and noise and
is com�atible with small� medium
and large calorimeters.
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� �easured with a laser s�stem�
using �ilicon �hotodiodes� and a
���m� �elium��eon laser� with
main and reference
�com�ensating� �hoto detectors

� �u��lied with alignment cradle
and ��� � ��� neutral densit�
�lters for calibration

� �or setting the irradiance le�el at
the surface of the s�ecimens

� �he heat �u� is automaticall� set
using the �one�alc software�
heat �u� meter and
tem�erature controller

� �or calibrating the rate of heat
release measured b� the
a��aratus using methane of
����� �urit�� �ass �ow of
methane is controlled �ia
�one�alc software and a mass
�ow controller for o�timising
accurac� of the s�stem
calibration

� �im�le to use ��� user interface
and set�u� menus for o�erating
the �one �alorimeter and
�ro�iding control and dis�la� of
all main s�stem �arameters� e�g�
� �re�uenc� of ��haust �lower
� ��ar� igniter �ositioning

�in�out� and control �on�o��
� �ire �odel �eat �hield

control
� �ire �odel �lass �rotection

�creen control
� �eight ad�ustment of �eater
� �ire �odel �rotection �larm

��stem

� �ata �c�uisition��witch �nit
featuring a ��slot cardcage with
u� to �� digit ��� bit� internal
��� enabling u� to ��� single�
ended or �� double�ended
measurements� �can rates u� to
��� channels�s are a�ailable
with a ��� and �thernet
interface as standard� �ll

readings can be automaticall�
time stam�ed and can be stored
in a non��olatile �������reading
memor�

� �ser�friendl� �indows based
�one�alc user interface with
�ush�button actions� data entr�
�elds and ca�able of�
� �nstrument control and

showing status of the
instrument
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� �ull� automatic calibration of
gas anal�sis instrumentation
and storage of calibration
results

� �ull� automatic ��factor
calibration with the use of
mass �ow controller

� ��factor calibration �ia �ool
�re �ethanol� routine

� �ollecting data generated
during a test

� �alculating the re�uired
�arameters

� ��eraging of multi�le tests
� �resenting the results in a

manner in accordance with
��� ������� ���� ����� and
�� �������

� ���orting calculated data to
��� �comma se�arated
�ariable� �les for �uic�
transfer to s�readsheets�

�nstrument su��lied with software
at no e�tra charge� �oftware
u�dates �ro�ided free of charge�

� �eat �u� ����m��
� �low rate in e�haust duct ���s�
� ��factor �m��� ∙ kg��� ∙ K����
� �gnition time and e�tinction 

time �s�
� �eat release rate ����m��
� �mo�e �roduction rate �m��s�
� �ass loss� �ass loss rate �g� g�s�
� ��ecti�e heat of combustion

�����g�
� ��eci�c e�tinction area �m���g�
� ��� �ield ��g��g�
� �� �ield ��g��g�
� �otal heat release ����m��
� ����� ����m�� ��a�imum

a�erage rate of heat e�ol�ed�
� �otal o��gen consum�tion �g�

� �ntegrated �arbon �io�ide and
�arbon �ono�ide ���� gas
anal�sers

� �artorius �oad �ell �increased
range�

� �oot �ass �am�ling
� �arge �one �ire �odel 

������� ������� ���� ������ �
for testing sam�les ���mm �
���mm and gi�es uniform heat
�u� o�er entire sam�le surface

� �ontrolled �tmos�here
�ttachment � for testing
s�ecimens in low o��gen
atmos�heres ������� that ma�
be found in well de�elo�ed �res�
or for stud�ing the e�ects of
gaseous su��ressants or other
d�namic controlled�atmos�here
en�ironments� �he cone
assembl� is located on to� of
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el
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the enclosure with e�haust gas
e�iting through the cone onl�.
�he cabinet re�laces the
con�entional cone assembl� but
uses the same controllers as the
normal cone. �here is a door on
the front of the assembl� with a
�iewing window. �hanging
between the standard �re
model and this unit is sim�le.
�he �one �alorimeter is �tted
with a gas mi�ing attachment to
mi� air and nitrogen which can
be su��lied at �ows between 
�������min to the chamber. 
�he gas su��l� lines are �tted
with �ow meters and �owstat
�ow controllers and a mi�ing
chamber. �hese are e�ternal to
the enclosure chamber and
housed in a mobile control unit

� ���� � �he FTT ���� is an
ad�anced gas anal�ser used for
continuous measurement of
combustion gases in con�unction
with FTT�s �one �alorimeter�
�moke �ensit� �hamber or ���.
�he anal�sis of gases in �re
e�uents is �er� com�le� and
challenging due to the great
number of di�erent organic and
inorganic chemicals which these

atmos�heres can contain. FTT�s
���� is full� con�gurable to meet
the re�uirements of se�eral
international standards
including ��� ������ ��� ����

and �� �������. �t is ca�able of
indi�idual anal�sis of airborne
concentrations of ��� ���� ���
���� ���� ���� ��� �henol�
�crolein� water �a�our� etc. �he
FTT ���� is a modular
construction com�rising of ����
gas anal�ser� heated sam�ling
unit and a touch screen ��
which are mounted in a ��� rack

� �one �orrosimeter � �uilt in
accordance with ���� �����
and used for assessing the
corrosi�e �otential of
combustion �roducts

FTT

�hen used with the �one
�alorimeter� the anal�sis rack is
elegantl� located with the 
i�one2+ unit. �hen re�uired for the
�arge �cale �alorimeter this gas
anal�sis rack is �uickl� decou�led
from the i�one2+ main frame and
transferred� on the factor���tted
castors� to the new location for
e�uall� �uick connection to �ower
and sam�ling lines of the larger
calorimeter.

FTT calorimeters are designed to
ha�e interchangeable modules that
gi�e our clients ma�imum
o�erational or u�grade �e�ibilit�.
�he anal�sis s�stems of the
i�one2+ can be trans�orted to large
calorimeters within minutes.
�lmost all ducted rigs like the
��� ������� can be readil�
con�erted to large calorimeters b�
use of the rack from the i�one2+

and an instrumented duct insert
which FTT �ro�ides. �he latter
houses all necessar� gas sam�ling�
tem�erature and duct �ow rate
�robes.
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FTT�s site in �ast �rinstead� is home to 
the largest grou� of �re scientists and 
instrumentation design engineers 
working on �re testing instrumentation� 
and is at the heart of our design and 
manufacturing� �or more than 35 �ears 
FTT has �ro�ided the highest 
�ualit� instruments and 
ser�ice for �re testing and 
research �rofessionals 
worldwide� directl� 
and through its 
e�tensi�e global sales 
and su��ort network�

� �orld�class
manufacturing in
accordance with
multi�le international
and national standards�
including� ��� ��� �
����

� ��� ����� ��� �����
certi�ed

� � dedicated team
�assionate about �re
testing
instrumentation and
continuous �roduct
im�ro�ement

� �eli�ering reliable�
robust and eas��to�use 
instruments for the 
�ast �5 �ears

� � world�class team
made u� of �uali�ed
�re scientists�
mechanical� electrical
and electronic �re
instrument design
engineers and
�roduction� installation
and maintenance
engineers

� �orld�wide
distribution network
for global sales�
installations� training�
maintenance and
technical su��ort

� �eading global su��lier
of the �one
�alorimeter� �arge
�cale �alorimeter� ���
�moke �hamber and
���gen �nde�
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� ��� electrical heating element

� �eat �u� u� to ���������m�

� �otorise� height a��ustment an� control �ia ���� touchscreen �uring test for materials that intumesce

� �otorise�
� �utomatic��anual control �ia ���� touchscreen or soft�are to �rotect s�ecimen from heat e��osure �efore test

� �utomatic �ositioning an� control �ia ���� touchscreen or soft�are to ignite the com�ustion gases from the s�ecimen
� ��ar� ga� of �mm locate� ��mm a�o�e the centre of the s�ecimen

� �anual an� automatic control �ia ���� touchscreen or soft�are
� �ro�i�es a �raft�free en�ironment aroun� the �re mo�el 
� �hen in the lo�er �osition� the screens are retracte� �elo� the large �or�ing granite surface an� allo�s unrestricte� access to the �re mo�el
� �creen assem�l� rises from �elo� the �or�ing surface to enclose the s�ecimen area on all four si�es

� �or testing sam�les ���mm � ���mm
� �niform heat �u� o�er entire surface

� � s�uare �an �ith an o�ening of ���mm � ���mm at the to�� an� a �e�th of ��mm� constructe� from stainless steel 

� � stainless steel frame �ith insi�e �imension ���mm � ���mm� an� o�ening of ��mm � ��mm

� ���mm � ���mm

� �� to ��mm

� �esolution of ����g 
� �ounte� on an in�e�en�ent ta�le to a�oi� an� �i�ration from e�haust fan

� �� to ����g ��artorius �oa� �ell� 
� �� to ����g ��tan�ar� �oa� �ell�

i

� �oisture remo�al controlle� �� a micro�rocessor �ith �uilt�in stainless steel heat e�changer
� ���usta�le set��oint tem�erature
�  �tatus �is�la�

� �as� to clean� �ura�le
� ���itional �or�ing s�ace com�are� �ith tra�itional �one �alorimeters
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� �� to �� bits

� �� to ��� c�annels �er secon�

� �a� �ata recor�e� for eac� test is store� an� can be retrie�e�

�i��le to use ��� user interface an� set�u� �enus for o�erating t�e �one �alori�eter an� �ro�i�ing control an� �is�la� of all �ain s�ste� �ara�eters� e�g� 

� �re�uenc� of ���aust �lo�er
� ��ar� igniter �ositioning an� control
� �ire �o�el ��iel� control
� �ire �o�el �lass �creen control
� �eig�t a��ust�ent of �eater

�ser�frien�l� �in�o�s base� �one�alc user interface �it� �us��button actions an� �ata entr� �el�s an� ca�able of�

� �nstru�ent control an� s�o�ing status of t�e instru�ent
� �ull� auto�atic calibration of gas anal�sis instru�entation an� storage of calibration results
� �ull� auto�atic ��factor calibration �it� t�e use of a �ass �o� controller 
� ��factor calibration �ia �ool �re �et�anol� routine
� �ollecting �ata generate� �uring a test
� �alculating t�e re�uire� �ara�eters
� �resenting t�e results in a �anner in accor�ance b� ���� ������ ��� ������ an� �� �������

� �eat �u� �������
� �lo� rate in e��aust �uct ���s�
� ��factor ����� ∙ kg��� ∙ K����
� �gnition ti�e an� e�tinction ti�e �s�
� �eat release rate �������
� ��o�e �ro�uction rate ����s�
� �ass loss� �ass loss rate �g� g�s�
� ��ecti�e �eat of co�bustion �����g�
� ��eci�c e�tinction area �����g�
� ��� �iel� ��g��g�
� �� �iel� ��g��g�
� �otal �eat release �������
� ����� �������

��a�i�u� a�erage rate of �eat e�ol�e��
� �otal o��gen consu��tion �g�
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Following a successful 
launch of the iCone 
Calorimeter in 2013, the 
iCone mini and iCone  
classic are semi­automated 
Calorimeters that offer 
further enhanced fire 
models. 

The iCone mini features a 
separate gas analysis rack 
while the iCone classic has a 
fixed gas analysis console 
mounted on the instrument 
main frame. These have 
replaced the FTT Dual Cone 
and Standard Cone 
respectively. The iCone has 
undergone further 
modification of its fire 
model and glass protective 
screen and is now called 
iCone2+�

The iCone series brings 
calorimetry to a new level of 
automation and make it 
available at di"erent budget 
levels.

Cone Calorimeter
The name “Cone Calorimeter” was
derived from the shape of the
truncated conical heater that 
Dr. Vytenis Babrauskas used to
irradiate the test specimen 
(100mm × 100mm) at fluxes up to
75­100kW/m2 in the bench­scale
oxygen consump�on calorimeter
that he and his co­workers
developed at NIST. The Cone
Calorimeter is now the most
significant bench­scale instrument
used in the field of fire tes�ng
because it measures important real
proper�es of the material being
tested under a variety of preset fire
condi�ons. These measurements
can either be used directly by
researchers, or they can be used as
input data for correla�on or
mathema�cal models for predic�ng
fire development.

Directly measured proper�es
include:
• Heat release rate
• Time to igni�on
• Mass loss rate
• Smoke release rate
• E"ec�ve heat of combus�on
• Rates of release of combus�on

gas (e.g. carbon oxides)

Oxygen Consump�on
Principle and Heat
Release Rate
The heat release rate is the single
most important parameter that can
be used to characterise fire. It
provides a measurement of the size
of the fire, and the rate of fire
growth, and allows calcula�on of
the �me available for escape or
suppression. Most fire parameters
are directly propor�onal to the size
of the fire so by knowing the heat
release we also have a good
indicator of the level of smoke and
other combus�on products being
generated.

Hugge% and Parker examined in
detail Thornton’s assump�on that
constant quan�ty of heat was
released per unit of oxygen
consumed using a variety of fuels,

iCone classic
• Semi­automa�c
• Fixed gas analysis console
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of the fire, and the rate of fire
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are directly propor�onal to the size
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indicator of the level of smoke and
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released per unit of oxygen
consumed using a variety of fuels,
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wide range of applica�ons
ranging from small"scale
laboratory experiments to very
large"scale fire system tests. A
number of heat release
apparatuses have been
developed since and based on
these findings. The most
important of these is the ‘Cone
Calorimeter’.

Oxygen Consump�on
Calorimetry

and assessed its effect on the
accuracy of heat release
measurement based on it. He
concluded:
1. The heat release rate in a fire

can be es�mated with good
accuracy from two simple
measurements, the flow of air
through an exhaust and the
concentra�on of oxygen in the
exhaust.

2. The heat release from a fire
involving conven�onal organic
fuels is 13.1kJ per gram of
oxygen consumed, with an
accuracy of ± 5% or be�er.

3. Incomplete combus�on and
varia�on in fuel have only a
minor effect on this result.
Appropriate correc�ons can be
made if necessary.

4. The oxygen consump�on
technique for heat release
measurement is adaptable to a

q. = (13.1 × 103) 1.10C P (X0
O2 – XO2)

Te (1.105 – 1.5 XO2)

Where:

q. = Rate of heat release (kW)
C = ate oe nt (kg1/2 . m1/2 . K1/2)
P = Pressure dr r ate (Pa)

Te = Gas t rature a ate (K)
XO2 = 2 in the

exhaust air (no units)
X0

O2 = 2 in the exhaust
air (no units)

iCone mini
• Semi"automa�c
• Mobile gas analysis rack
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� �orld�class
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�moke �hamber and
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FTT_iCone2+ Calorimeter 2020_11th proof  18/06/2020  17:53  Page 69



FIRE TESTING TECHNOLOGY

80

FIRE TESTING TECHNOLOGY

4

They also designed European
prototypes and Stanton Redcro�’s
commercial Cone Calorimeter. 
FTT has been the world’s leading
manufacturer of all calorimeters,
including full scale calorimeters
(e.g. Furniture Calorimeter, the
ISO 9705 Room Corner test and 
the SBI) since 1989. Throughout
this period FTT scien"sts and
engineers have worked on 
several calorimetry research
projects and contributed
extensively to Interna"onal,
European, ASTM and Bri"sh
Standardisa"on groups.

Interna"onal standards have been
published describing the
equipment and several na"onal
standardisa"on bodies have also
published product standards for
use of the Cone Calorimeter in
assessing performances of finished
products as listed below:
• Furniture (ASTM E1474)
• Wall lining materials (ASTM

E1740)
• Prison ma�resses (ASTM F1550)
• Electric cables (ASTM D6113)
• Railway rolling stock applica"ons

(EN 45545­2)
• Mari"me applica"ons (IMO)

FTT has supplied more than 400
Cone Calorimeters to customers in
more than 40 countries for both
research studies and tes"ng in
accordance with fire safety
standards. FTT’s specialist
calorimetry design engineers
ensure their products integrate new
developments FTT’s produc"on
engineers are the world’s most
experienced Cone Calorimeter
builders and its team of specialist
service engineers ensure that FTT
calorimeters are promptly
maintained on all 5 con"nents.

Modelling with
Calorimeter Data
Early work carried out in the USA and
Sweden showed how successful the
Cone Calorimeter was in genera"ng
good input data for models.

A�er the EUREFIC project
demonstrated excellent predic"on
of Room Corner test (ISO 9705)
performance for wall lining
materials from Cone Calorimeter
data the European Commission
funded several large mul"­lab
research projects to develop
models for predic"on of the
performance of finished

construc"on products from small
scale calorimeter tests. These
include the CBUF (Combus"on
Behaviour of Upholstered Furniture
Project) for Furniture, and FIPEC
(Fire Performance of Electric
Cables) for electric cables.

FTT’s Contribu�on to
the Development of
Calorimetry
In the mid 1980s FTT directors
worked with Babrauskas and other
colleagues to help develop
interna"onal test standards based
upon oxygen consump"on
calorimetry.

FTT_iCone mini and iCone classic 2022_DIGITAL_1st proof  01/04/2022  16:00  Page 4



ICONE MINI AND ICONE CLASSIC

81

ICONE MINI AND ICONE CLASSIC

5

A full system of the iCone mini and
iCone classic consist of:

Conical Heater
• 5kW electrical hea�ng element

wound in the form of a
truncated cone, rated 5000W at
230V with a heat output up to
75"100kW/m2

• Motorised specimen height
adjustment during test to
accommodate materials that
intumesce or shrink

• Facility for tes�ng horizontally or
ver�cally orientated specimens

Temperature Controller
• Temperature of the conical

heater is controlled using 3
type"K thermocouples and a 3"
term (PID) temperature
controller

Motorised Heat Shield
• Automatic/Manual controlled 

split shutter mechanism to 
protect specimen from heat 
exposure before test

• Ensures the initial mass 
measurement is stable and the 
operator has ample time for 
system checks before starting 
the test. This facility is essential 
for easily"ignitable samples, 
which often ignite prematurely 
if a shutter mechanism is not 
used

Specimen Holders
• Made of stainless steel
• For specimens 100mm × 100mm

up to 50mm thick
• ��������� �������� �������

�������� ��� ���������� ���
�������� ����������� �������

iCone Calorimeter
Series
FTT provides customers with 
automated instruments that u�lise 
state"of"the"art technology to 
improve the efficiency and accuracy 
of the fire test process. The FTT 
iCone Calorimeters have been 
developed as an industry"leading 
third genera�on of Cone 
Calorimeter.

They feature an interac�ve and 
intui�ve interface, sophis�cated 
and flexible control options, and 
built�in data acquisition technology 
for robust data collec�on, analysis 
and repor�ng. They incorporate 
many new features not previously 
seen by fire tes�ng laboratories 
while being compact, accurate, 
reliable and easily maintained.

FTT’s iCone plus is the only fully 
automa�c Cone Calorimeter in the 
world and the most advanced 
model in our new range of Cone 
Calorimeters designed using 
decades of FTT’s experience in 
calorimetry. The other two models 
in the iCone range are the 
iCone mini and iCone classic which 
have replaced the FTT Dual Cone 
and FTT Standard Cone 
respec�vely. These three iCone 
models di%er in the level of 
automa�on, requirements to meet 
the various needs for fire science 
research and tes�ng laboratories.

For applica�ons and tests where 
users would like to be more 
involved in the opera�on and 
running of the tests, and/or for 
smaller budget, iCone mini and 
iCone classic are the best solu�ons.

Base view of the conical heater

Specimen spacers

Specimen Spacers
• A set of 6 di%erent specimen

spacers are provided for easy
and precise adjustment

Load Cell
• Mass measurements are taken

using a strain gauge load cell
with a sensi�vity be&er than
0.01g

• Mounted on an independent
table to avoid any vibra�on from
exhaust fan
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Combus�on Gas Analysis
•  Calorimeter ��al��er with a 

range of 0­25% O2 and a 
performance compliant with the 
standards

• Non­dispersive infrared 
detectors with a range of 0­10%
CO2 and 0­1% CO (option)

• Developed specifically for FTT 
calorimeters. The 
Calorimeter �nalyser features 
low drift, low noise and fast 
response

Smoke Obscura�on
• Measured with a laser system,

using Silicon photodiodes, and a
0.5mW Helium­Neon laser, with
main and reference
(compensating) photo detectors

• Supplied with alignment cradle�
0.� a�� 0.8 neutral density filters
for calibration

• For setting the irradiance level at
the surface of the specimens

• The heat flux is automatically set
using the ConeCalc software,
heat flux meter and temperature
controller

Calibra�on Burner

• For calibra"ng the heat release
rate measured by the apparatus
using methane of 99.5% purity.

Spark Igni�on
• 10kV spark generator fi�ed with

a safety cutout device
• Posi"oning and control of spark

igniter to ignite the combus"on
gases from the specimen

Glass Protec�ve Screen
• Made of heat resistant glass
• Provides a dra�­free

environment around the fire
model

• Three sides of the screen are
hinged for easy access to the fire
model

Exhaust System
• Manufactured from stainless

steel for long life
• Comprising stainless steel hood

and ducts, gas sampling ring
probe, exhaust fan (with
adjustable flow controls) and an
orifice plate flow measurement
thermocouple and di%eren"al
pressure transducer)

• Normal opera"on is at a
nominal 24L &/s (range 0­50 &/s)

Gas Sampling
• Comprising of soot filters, pump,

moisture removal traps (CO2

removal traps if not measured)

Pel�er cooling device
• All FTT calorimeters use a Pel"er

cooling device and drying agent
to ensure that all moisture is
removed from the sample gas
stream to prevent dri� in the
Oxygen base­line concentra"on.
Tests have shown that just using
a Pel"er cooling device leads to
base line oxygen dri� beyond
the limits of the standard and
resul"ng in incorrect Heat
Release measurement.

Heat flux meter and calibra�on burner

Exhaust, sampling and smoke measurement system 
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Test	Parameters
• Heat	flux	(kW/m2)
• Flow	rate	in	exhaust	duct	(l/s)
• C factor	(m1/2 ·	kg1/2 ·	K1/2)
• Igni on	 me	and	ex nc on

me	(s)
• Heat	release	rate	(kW/m2)
• Smoke	produc on	rate	(m2/s)
• Mass	loss,	Mass	loss	rate

(g,	g/s)

• E�ec ve	heat	of	combus on
(MJ/kg)

• Specific	ex nc on	area
(m2/kg)

• CO2 yield	(kg/kg)
• CO	yield	(kg/kg)
• Total	heat	release	(MJ/m2)
• MARHE	(kW/m2)	[Maximum

average	rate	of	heat	evolved]
• Total	oxygen	consump on	(g)

ICONE	MINI	AND	ICONE	CLASSIC

7

Data	Acquisi on
• Data	Acquisi on/Switch	Unit

featuring	a	3 slot	cardcage	with
up	to	6½	digit	(22	bit)	internal
DMM	enabling	up	to	120	single
ended	or	48	double ended
measurements.	Scan	rates	up	to
250	channels/s	are	available	with
a	USB	and	Ethernet	interface	as
standard.	All	readings	can	be
automa cally	 me	stamped	and
can	be	stored	in	a	non vola le
50,000 reading	memory.

ConeCalc	So ware
• User friendly	Windows	based

ConeCalc	user	interface	with
push bu on	ac ons	and	data
entry	fields	and	capable	of:
– Instrument	control	and

showing	status	of	the
instrument

– Calibra on	of	gas	analysis
instrumenta on	and	storage
of	calibra on	results

– C factor	calibra on	with
the	use	of	mass	flow
controller

– C factor	calibra on	via
pool	fire	(ethanol)	rou ne

– Collec ng	data	generated
during	a	test

– Calcula ng	the	required
parameters

– Averaging	of	mul ple	tests
– Presen ng	the	results	in	a

manner	in	accordance	with
ISO	5660 1	and	ASTM	E1354

– Expor ng	calculated	data	to
CSV	(comma	separated
variable)	files	for	quick
transfer	to	spreadsheets

So ware
Instrument	supplied	with	so ware
at	no	extra	charge.	So ware
updates	provided	free	of	charge.

Fire	model	and	specimen	inside	glass	protec ve	screen	

FTT_iCone mini and iCone classic 2022_DIGITAL_1st proof  01/04/2022  16:00  Page 7

ConeCalc	7	Interac�ve	Dark	and	Light	Modes	Available

������� ���������

�e
at

 �
el

ea
se

FTT�s site in �ast �rinstead� is home to 
the largest grou� of �re scientists and 
instrumentation design engineers 
working on �re testing instrumentation� 
and is at the heart of our design and 
manufacturing� �or more than 35 �ears 
FTT has �ro�ided the highest 
�ualit� instruments and 
ser�ice for �re testing and 
research �rofessionals 
worldwide� directl� 
and through its 
e�tensi�e global sales 
and su��ort network�

� �orld�class
manufacturing in
accordance with
multi�le international
and national standards�
including� ��� ��� �
����

� ��� ����� ��� �����
certi�ed

� � dedicated team
�assionate about �re
testing
instrumentation and
continuous �roduct
im�ro�ement

� �eli�ering reliable�
robust and eas��to�use 
instruments for the 
�ast �5 �ears

� � world�class team
made u� of �uali�ed
�re scientists�
mechanical� electrical
and electronic �re
instrument design
engineers and
�roduction� installation
and maintenance
engineers

� �orld�wide
distribution network
for global sales�
installations� training�
maintenance and
technical su��ort

� �eading global su��lier
of the �one
�alorimeter� �arge
�cale �alorimeter� ���
�moke �hamber and
���gen �nde�

FTT_iCone2+ Calorimeter 2020_11th proof  18/06/2020  17:53  Page 69



FIRE TESTING TECHNOLOGY

84

FIRE TESTING TECHNOLOGY

8

Unique Features of
FTT’s iConemini and
iCone classic
Calorimeters
• Remote cone assembly

positioning control, so that
heater­specimen surface
separation can be adjusted pre­
and mid­test, to facilitate testing
of intumescing or thermally
distorting specimens

• Motorised heat shield to protect
specimen from heat exposure
before test

• Motorised positioning and
control of spark igniter to ignite
the combustion gases from the
specimen

• Hinged heat resistant glass
protec"ve screen which
provides a dra�­free
environment around the fire
model with clear viewing and
easy access

• Semi­automa"c/manual
calibra"on by ConeCalc So�ware

• Load cell resolu"on of 0.01g and
load capacity up to 8.2kg
(Sartorius cell)

• Load cell mounted on an
independent table to avoid any
vibra"on from exhaust fan

• Fire model protec"on alarm
system

• Online support and remote
control of instruments from FTT
for internet connected system

• Op"onal larger Cone fire model
for tes"ng specimens with very
low heat release rates. 150mm ×
150mm specimens are exposed
to uniform heat flux over en"re
surface

• Op"onal fully integrated FTIR
gas analysis system supplied
with heated sampling module,
heated lines/probes and PLC
controller
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Flexibility with FTT
Calorimeters
All modern heat release
measurements use oxygen
consump�on calorimetry. The
analysis and instrumenta�on used
for quan�ta�ve oxygen, carbon
monoxide and carbon dioxide
measurements in both large and
small calorimetry have similar
specifica�ons. Thus a single set of
instrumenta�on can be used for
many test apparatus.

The iCone mini Gas Analysis Rack
can be used both for iCone  and
Large Scale Calorimeters which
require higher capacity pumps and
gas handling filtra�on [e.g.
ISO 9705 Room Corner test,
Furniture Calorimeters, Cable Fire
Tes�ng Rigs (EN 50399), SBI
Apparatus (EN 13823)].

When used with the Cone
Calorimeter, the gas analysis rack is
completely housed within the
iCone mini unit.

When required for the Large Scale
Calorimeter this analysis rack is
quickly decoupled from the iCone
main frame and transferred, on the
factory"fi�ed castors, to the new
loca�on for equally quick
connec�on to power, signal and
sampling lines of the larger
calorimeter.

FTT calorimeters are designed to
have interchangeable modules that
give the user maximum opera�onal
or upgrade flexibility. Almost all
ducted rigs like the IEC 60332"3 can
be readily converted to large
calorimeters by use of the analysis
rack from the iCone and an

instrumented duct insert which FTT
provides. The la�er houses all
necessary gas sampling, temperature
and duct flow rate probes.

Op�ons
The flexibility and versa�lity of the
iCone Calorimeters are further
enhanced by the availability of a
range of components and test
modules from FTT.
• Integrated 17" Touchscreen and

1u keyboard with touchpad and
drawer

• Integrated Computer system
• Integrated Carbon Dioxide and

Carbon Monoxide – NDIR gas
analysers

• Sartorius Load Cell (increased
range)

• Soot Mass Sampling
• Large Cone Fire Model

(ISO/TS 5660"4, ASTM E2965) –
for tes�ng samples 150mm ×
150mm and gives uniform heat
flux over en�re sample surface

iCone mini Gas Analysis Rack

Cone Corrosimeter
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inorganic chemicals which these
atmospheres can contain. FTT’s
FTIR is fully configurable to meet
the requirements of several
interna�onal standards
including ISO 19702, ISO 9705
and EN 455452. It is capable for
individual analysis of airborne
concentra�ons of CO, CO2, NO,
NO2, SO , HCI, HF, Phenol,
Acrolein, water vapour, etc. The
FTT FTIR is a modular
construc�on comprising of FTIR
gas analyser, heated sampling
unit and a touchscreen PC which
are mounted in a 19" rack

• Cone Corrosimeter – built in
accordance with ASTM D5485
and used for assessing the
corrosive poten�al of
combus�on products

FIRE TESTING TECHNOLOGY

10

• Controlled Atmosphere
A"achment – for tes�ng
specimens in low oxygen
atmospheres (0­21%) that may
be found in well developed fires,
or for studying the effects of
gaseous suppressants or other
dynamic controlled­atmosphere
environments. The cone
assembly is located on top of
the enclosure with exhaust gas
exi�ng through the cone only.
The cabinet replaces the
conven�onal cone assembly but
uses the same controllers as the
normal cone. There is a door on
the front of the assembly with a
viewing window

• Changing between the standard
fire model and this unit is
simple. The Cone Calorimeter is

Large Cone Fire Model and Control UnitControlled Atmosphere A�achment FTIR Combus"on
Gas Analysis System

fi"ed with a gas mixing
a"achment to mix air and
nitrogen which can be supplied
at flows between 
0­200 l/min to the chamber. The
gas supply lines are fi"ed with
flow meters and flowstat flow
controllers and a mixing
chamber. These are external to
the enclosure chamber and
housed in a mobile control unit

• FTIR – the FTT FTIR is an
advanced gas analyser used for
con�nuous measurement of
combus�on gases in conjunc�on
with FTT’s Cone Calorimeter,
Smoke Density Chamber or SBI.
The analysis of gases in fire
e%uents is very complex and
challenging due to the great
number of different organic and
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TECHNICAL SPECIFICATIONS

Truncated Conical Heater and Fire Model

iCone mini and iCone classic
Element 5kW electrical hea�ng element

Heater Heat flux up to 75"100kW/m2

Motorised height adjustment and control on front panel during test for materials that 
intumesce

Heat shield Motor driven via push bu�on on front panel to protect specimen from heat exposure before
test

Spark igniter Spark gap of 3.0mm located 13mm above the centre of the specimen
Motor driven via push bu�on on front panel to ignite the combus�on gases from the specimen

Heat resistant glass protec�ve screen Provides a dra�"free environment around the fire model
Manual opera�on, hinged on 3 sides

Work area Stainless steel top, 560mm % 530mm

Event bu�ons (Start Test, Igni�on, Event, Flame Out) On front panel and keyboard

Large cone fire model (Op�onal) For tes�ng samples 150mm % 150mm
Uniform heat flux over en�re surface

Specimen Holder, Weighing Device & Specimen Handling 

iCone mini and iCone classic
Specimen holder A square pan with an opening of 106mm % 106mm at the top, and a depth of 25mm,

constructed from stainless steel 

Retainer edge frame A stainless steel frame with inside dimension 111mm % 111mm, and opening of 94mm % 94mm

Sample size 100mm % 100mm

Sample thickness Up to 50mm

Load cell Strain gauge type
Resolu�on be�er than 0.01g 
Mounted on an independent table to avoid any vibra�on from exhaust fan

Load capacity Up to 8.2kg (Sartorius Load Cell) 
Up to 5.0kg (Standard Load Cell)

iTrap Moisture removal controlled by a microprocessor with built"in stainless steel heat exchanger
Adjustable set"point temperature
Status display
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Exhaust Gas System with Flow Measuring Instrumenta�on 

iCone mini and iCone classic
Duct diameter 114mm

Nominal exhaust flow rate 24 l/s

Orifice plate Internal diameter 57mm located in chimney to measure duct flow

Sampling ring 685mm from the hood, contains 12 small holes with a diameter of 2.2mm

Gas sampling apparatus a pump, soot filter, moisture and CO2 removal traps, mass flow controller (for low dri�)
controlled via so�ware

Extrac"on hood 400mm × 400mm
Standard hood size
Polished stainless steel op"on available

Soot mass sampling (op"onal) Operated by mass flow controller

Heat flux meter

iCone mini and iCone classic
Water cooled Yes

Calibra�on Burner 

iCone mini and iCone classic
Construc"on A tube with a 500mm2 square orifice covered with wire gauze

Methane flow Adjust with valve on front panel or set via so�ware (op"on)
Measured with mass flow meter or controlled by mass flow controller (op"on)
Displayed in so�ware

Instrumenta�on for Oxygen and Gas Analysis

iCone mini iCone classic
19" Gas analysis rack Detachable to be used with other large scale Integrated into instrument

calorimeters, e.g. SBI, Room Corner test, etc.

Dimensions 600mm W × 600mm D × 1640mm H n/a

Oxygen analyser Paramagne"c type with a range of 0­25% Oxygen. t10­t90 response "me less than 12s. Dri�
typically less than 20ppm in 30 minutes. Specially designed solely for FTT

Carbon dioxide (op"onal) Non­dispersive infrared type with a range of 0­10%. Fast response. 
Specially designed solely for FTT

Carbon monoxide (op"onal) Non­dispersive infrared type with a range of 0­1%. Fast response. 
Specially designed soley for FTT

Control of flow rate into analyser Pressure relief valve adjusted on front panel

Measurement of flow into analyser Flow meter on front panel

Selec"on of gas into analyser Valve on front panel

Gas analyser calibra"on Manual

Sample pump on/o% Switch on front panel

Sample drying column 1 column (drierite) for 2 cell analyser and 3 cell analyser
3 columns (drierite, ascarite) for 1 cell analyser
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Data Logger 

iCone mini and iCone classic
Resolu�on Up to 22 bits

Recording �me Up to 250 channels per second

Storage Raw data recorded for each test is stored and can be retrieved

Smoke Density Measurement 

iCone mini and iCone classic
Light source 0.5mW Helium"Neon laser beam

Detector Silicone photodiode

Dimensions and Mass

iCone mini iCone classic
Overall dimensions 1600mm W × 600mm D × 1700mm H 1520mm W × 600mm D × 1700mm H

Net weight 480kg 480kg
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TECHNICAL	SPECIFICATIONS

17"	PC	(integrated	in	Gas	Analysis	Rack)

User friendly	Windows	based	ConeCalc	7	so ware	user	interface	with	push bu on	ac ons	and	data	entry	fields	and	capable	of:

• Instrument	control	and	showing	status	of	the	instrument.
• So�ware	and	hardware	supports	all	major	types	of	Cone	Calorimeters.
• Configura�on	se�ngs	and	transducer	calibra�on	details	can	be	fully	modified	in	the	so�ware.
• Easy	to	use	calibra�on	rou�nes	for	gas	analysers,	mass	flow	meters,	smoke	system	and	load	cell.
• Full	access	to	all	calibra�on	details.
• C factor	calibra�on	with	the	use	of	mass	flow	controller	(op�on).
• C factor	calibra�on	via	pool	fire	(ethanol)	rou�ne.
• C factors	are	recorded	and	can	be	viewed	in	the	so�ware.
• Ambient	pressure	compensa�on	either	through	so�ware	or	built	into	oxygen	analyser.
• The	signals	from	each	transducer	connected	to	the	data	logger	system	can	be	viewed	in	both	engineering	units	and	raw	voltages.
• The	cone	heater	temperature	for	each	combina�on	of	heat	flux,	separa�on	and	orienta�on	is	stored.
• Op�onal	pre test	calibra�ons	automa�cally	set	oxygen	reading	to	20.95%,	mass	flow	meters	to	zero	and	balances	photodiodes	on	laser	system.
• Full	edit	of	data	a�er	test.
• All	test	informa�on	is	stored	in	one	file	and	all	data	is	stored	as	recorded	no	correc�ons	are	made	to	the	raw	data.
• Report	can	be	printed	and	previewed	from	within	the	ConeCalc	applica�on.
• Reports	can	include	data	from	mul�ple	tests.	Several	average	scalar	values	are	calculated	and	the	data	from	each	test	run	can	be	printed	on	each	
graph.

• Reports	can	be	printed	in	colour.
• All	reduc�on	parameters	can	be	edited	and	the	data	rereduced	without	a�ec�ng	the	original	data.
• Full	support	for	maximising	the	func�onality	of	the	CO/CO2	analyser	(so	that	the	heat	release	rate	can	be	calculated	including	the	carbon	oxide	data).
• Data	can	be	reduced	using	a	number	of	di�erent	criteria.
• Includes	dri�	and	noise	calcula�on	rou�ne	for	both	the	oxygen	analyser	and	smoke	system	as	described	in	the	ISO	5660	standards.
• Presen�ng	the	results	in	a	manner	in	accordance	by	ASTM	E1354,	ISO	5660 1	&	2	and	EN	45545 2.

Test	Parameters	

• Heat	flux	(kW/m2)
• Flow	rate	in	exhaust	duct	(ℓ/s)
• C factor	(m1/2 ·	kg1/2 ·	K1/2)
• Igni on	 me	and	ex nc on	 me	(s)
• Heat	release	rate	(kW/m2)
• Smoke	produc on	rate	(m2/s)
• Mass	loss,	Mass	loss	rate	(g,	g/s)
• E�ec ve	heat	of	combus on	(MJ/kg)
• Specific	ex nc on	area	(m2/kg)
• CO2 yield	(kg/kg)
• CO	yield	(kg/kg)
• Total	heat	release	(MJ/m2)
• MARHE	(kW/m2)	[Maximum	average	rate	of	heat	evolved]
• Total	oxygen	consump on	(g)

Due	to	the	con nuous	development	policy	of	FTT technical	changes	could	be	made	without	prior	no ce.

SERVICE	REQUIREMENTS

Electric 230VAC,	28A,	50/60	Hz.	Single	phase	for	the	iCone
230VAC,	8A,	50/60	Hz.	Single	phase	for	the	gas	analysis	rack

Water 250kPa	(35	psi)

Exhaust	Extrac on 250 500	ℓ/s

Standard	Gases Oxygen free	nitrogen,	methane	(UHP	99.5%)

Op onal CO	0.85%,	CO2 8.5%,	balance	nitrogen
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�� ������
�eaction to �re tests for
�uilding �roducts e�cluding
�oorings e��osed to
thermal attack �� a single
�urning item� the ���.

�he �uro�ean �onstruction
�roducts �egulation re�uires that
all �uro�ean �em�er states use
this test method to e�aluate
reaction to �re �erformance for all
construction �roducts e�cluding
�ooring. �hese test methods �ill
e�entuall� take �recedence o�er
national regulator� methods to
classif� most �uilding �roducts and
�ill �e re�uired �� all su��liers of
�uilding materials into the �� and
neigh�ouring states ado�ting these
regulations.

�he �ingle �urning �tem ������ is a
method of test for determining the
reaction to �re �eha�iour of
�uilding �roducts �e�cluding
�oorings� �hen e��osed to the
thermal attack from a single
�urning item �modelled �� a

�ro�ane fuelled sand��o� �urner�.
�he s�ecimen is mounted on a
trolle� that is �ositioned in a frame
�eneath an e�haust s�stem. �he
reaction of the s�ecimen to the
�urner is monitored instrumentall�
and �isuall�. �eat and smoke
release rates are calculated and
�h�sical characteristics are assessed
�� o�ser�ation. �he �arameters
that are �uanti�ed in this test and
used �ithin the classi�cation
criteria are �otal �eat �elease
������ �ire �ro�th �ate �nde�
������� and �moke �ro�th �ate
inde� ��������.

�he �uro�ean �ommission recentl�
de�ned the classi�cation criteria for
�uilding �roducts. �hese
�erformance classes range from 
� to �. �lthough other test methods
are re�uired for assessment� ���
testing is needed to classif� all non
�ooring �roducts �ualif�ing for
classes ��� �� � and �� �hich are
the ma�or classes inha�ited �� most
�roducts other than those that are
�rinci�all� inorganic and classi�ed
as non�com�usti�le ����.

FTT
FTT su��lies and installs the
a��aratus and train clients in its
use. FTT can also su��l� an� of the
com�onents to clients �ishing to
�art design and �uild their o�n
e�ui�ment.

�he main com�onents of the 
FTT ��� are�
� �rame� trolle�� hood and

ducting.
� �as anal�sis instrumentation for

heat release measurement.
� �moke measurement s�stem.

FTT_Single Burning Item (SBI) 2020 V2_5th proof  18/06/2020  17:57  Page 76



PRODUCT CATALOGUE

93

������� ���������

�e
at

 �
el

ea
se

�oused in a ��� rack containing�
� FTT �alorimeter �nal�ser

featuring �aramagnetic o��gen
sensor with atmos�heric
�ressure com�ensation and
�nfrared carbon dio�ide sensor
�������. �arbon mono�ide 
������ is o�tional.

� �e�elo�ed and o�timised
s�eci�call� for the FTT
calorimeters this anal�ser
features �ow control and b��ass
for fast res�onse� low drift and
noise and is com�atible with
small� medium and large
calorimeters.

� �oot �lter� refrigerant cold tra��
dr�ing column�s�� �um� and
waste regulators for
conditioning the sam�led gases
�rior to anal�sis.

� �ontrols for the smoke
measurement s�stem �if
�urchased�.

�lients owning an FTT �ual �one
�alorimeter can use the instrument
rack from the cone for this
function. �imilarl� clients
�urchasing this e�ui�ment will own
a substantial section of a FTT �ual
�one �alorimeter and later be able
to �urchase a �one �alorimeter
with signi�cant sa�ings.

� �urner� gas train and controls.
� �ata ac�uisition and anal�sis

software.

�est a��aratus includes�
� �rolle�� which holds the

s�ecimen and which docks into
the frame.

� �rimar� and secondar� burners.
� �rame� which is built into the

test room.
� �ollector with ba�es� �tted to

the hood.
� �ucting with guide �anes.
� �uct section containing gas

sam�ling �robe� bi�directional
�robe and thermocou�les for
mass �ow measurement and
smoke measuring �orts.

�� ����� � �����s� and �moke �roduction� and �laming dro�lets��articles �� ��� ����
��� � edge of s�ecimen� and
������s � �.� ��

� ����� � �����s� and �moke �roduction� and �laming dro�lets��articles �� ��� �������
��� � edge of s�ecimen� and
������s � �.� ��

� ����� � �����s� and �moke �roduction� and �laming dro�lets��articles �� ��� �������
��� � edge of s�ecimen� and
������s � �� ��

� ����� � �����s �moke �roduction� and �laming dro�lets��articles �� ��� �������
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�ncludes�
� �hite light source and lens �uilt

in accordance with ��� �����.
� �ilicon �hotodiode detector and

�oltage out�ut of transmission
� ��� su��ort cradle
� �ull set of cali�ration �lters.
� �nal�sis is �ia software.

�ncludes�
� �wo non�aerated sand�o�

�urners and an ignition s�stem.
� �� �urner �ame detector units

for safe gas su��l� monitoring.
� ��as �ontrol �o��� housed ne�t

to the test room o�ser�ation
window so the o�erator can
simultaneousl� see the test
s�ecimen and digital �ro�ane
mass �ow rate �mg�s�. �his unit
includes three �ow le�el
controllers� warning lights and
o�erride facilities.

� ��as �i�erter� consisting of a
mass �ow controller to control
the �ro�ane gas �ow. �olenoid
�al�es and �ash �ac� arrestors in
�oth gas su��l� lines for
automated safe o�eration of the
gas �ow to the �urners. �hese
are housed close to the test
frame to im�ro�e the res�onse
time of the �urners �� reducing
the �i�e length �etween the
solenoids and �urners. �he
�ro�ane mass �ow rate and the
corres�onding heat release ����
are additionall� dis�la�ed �ia
software.

�ncludes�
� � �indows �ased software

�ac�age ena�ling sim�le data
collection and mani�ulation to
determine the �arious �arameters
needed for heat release
determination. �he software
generates �les that integrate with
the current s�readsheets� �which
are also su��lied� for the
calculation of the �ire �rowth
�ate �nde� ������� and �mo�e
�rowth �ate �nde� ��������.

� �ata logger� which features a
��slot cardcage with � ��� digit
��� �it� internal ��� ena�ling u�
to ��� single�ended or �� dou�le�
ended measurements� collects
signals from the instrumentation.
�can rates u� to ��� channels�s
are a�aila�le with a ��� ��aud
����� interface as standard. �lso
su��lied with ���� interface.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

FTT_Single Burning Item 2022_5th proof  01/04/2022  15:45  Page 78



PRODUCT CATALOGUE

95

������� ���������

�e
at

 �
el

ea
se

FTT su��lies all instrumentation
and ducting for the ��� and can
hel� �ith laborator� design�
su��l�ing of additional items or
su�er�ision of local building �orks
or installation of essential ser�ices.
�he test ma� �roduce large
�uantities of combustion �roducts
so smoke handling facilities and
suitable e�tinguishing agents are
recommended.

�ou �ill also need�
� �inimum height of �.�m to

house full a��aratus
� �inimum �oor s�ace re�uired 

��m � �m�
� ��traction ��.�m��s to �.��m��s�
� �ir su��l�
� ���gen�free nitrogen
� �r�ing agents
� �alibration gas of ����nitrogen

�and �� if this o�tion is
�urchased�

� �ommercial �ro�ane su��l�
� �lectrical �o�er �ro�iding

������ ����� �� ��� at the
instrument rack must be
a�ailable.

��stem �imensions �mm�
�rolle� ���� ��� × ���� mm ��� × ����mm ���
�rame ������� × ���� mm ��� × ����mm ���
�ucting ��� internal diameter �to length and s�eci�cation as �er �tandard�

�as �o� rate �for burner� ��� mg�s and ���� mg�s

�moke detector �ilicon �hotodiode detector

�oft�are �indo�s based data ac�uisition and anal�sis

�ue to the continuous de�elo�ment �olic� of FTT technical changes could be made �ithout �rior notice.

�o classif� the reaction to �re of the
full range of �all lining and �ooring
construction �roducts� the ��� and
u� to � other �uro�ean �tandard
test methods ma� be re�uired. FTT
su��lies instrumentation com�l�ing
�ith all these �uro�ean �tandard
test methods.

�he test methods are�
� �ingle��lame �ource �est

�� ��� �������. �eaction to �re
tests for building �roducts �
�gnitabilit� of building �roducts
sub�ected to direct im�ingement
of �ame.

� ���gen �omb �alorimeter
�� ��� ����. �eaction to �re
tests for building �roducts �
�etermination of the heat of
combustion.

� �on �ombustibilit� ���aratus
�� ��� ����. �eaction to �re
tests for building �roducts �
�on combustibilit� test.

� �looring �adiant �anel
�� ��� ������. �eaction to �re
tests for building �roducts �
�ori�ontal surface s�read of
�ame for �oor co�erings.
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�raditionall� electric cables ha�e
not been included or classi�ed in
national buildin� re�ulations  . �he
inclusion of electric cables within
the �onstruction �roducts
�e�ulations ����� chan�es this
situation. �ables are to be tested
usin� � test methods� and classi�ed
b� the �ro�isions of �� �������
which is a �arallel standard in the
e�istin� ��� classi�cation standard
�� �������. �� ������� co�ers
electric cable re�uirements and
de�nes all the test methods and

�erformance criteria that must be
met in order for a cable to meet a
�articular �re classi�cation ��ca�
��ca� ��ca� �ca� �ca and �ca�.

�ccordin� to �� ����� �art ��
��lassi�cation usin� data from
reaction to �re tests on electric
cables�� cables are tested usin� 
� test methods in which the
�� ����� is the ma�or test �rotocol
for �lasses ��ca� ��ca� �ca and �ca.
�his test �rotocol was de�elo�ed b�
�� ��weden�� ���e� ��el�ium�� ����
��tal�� and �nterscience ���� with
the hel� of FTT �re scientists� in an
�� funded �ro�ect called ������ �ire
�erformance of �lectric �ables. �he
����� �ro�ect included a stud� of
cable installations and rele�ant
reference scenarios as well as a
com�rehensi�e test �ro�ram of
di�erent families of cables. �his�
to�ether with subse�uent industr�
test �ro�rammes� was used in the
de�elo�ment of the �ro�osal for
the �uro�ean testin� and
classi�cation s�stem. �he
classi�cation utilises the results
obtained from ����������� test
e�ui�ment �tted with heat and
smoke release measurement
instrumentation.

�arts � and � of ��� ����� s�ecif�
methods of test for �ame s�read
characteristics for a sin�le �ertical
insulated wire or cable. ��� �����
�art � s�eci�es methods of test for
the assessment of �ertical �ame
s�read of �erticall� mounted wires
or cables� electrical or o�tical.

�eat release and smoke
�roduction measurement
on cables durin� �ame
s�read test. ��est a��aratus
also meets ��� �������
series tests s�eci�cation�
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situated ���mm from the front wall
of the test chamber. 

�he standard re�uires the air �ow
rate to be ���� l�min� measured at
the inlet before the test
commences. �his �arameter can be
regulated during the test.

�n outlet of ���mm � ����mm is
at the rear edge of the to� of the
test chamber. �he bac� and sides of

FTT

�he test rig com�rises of a �ertical
test chamber of ����mm ��� �
����mm ��� � ����mm ���� the
�oor of the chamber is raised
abo�e ground le�el. �he test
chamber is nominall� airtight along
its sides� air being su��lied at the
base of the test chamber through
an a�erture of ���mm � ���mm

the test chamber are thermall�
insulated to gi�e a coe�cient of
heat transfer of a��ro�imatel�
�.����m�∙K). The distance between
the ladder and the rear wall of the
chamber is ���mm and between
the bottom rung of the ladder and
the ground ���mm. �ables can be
mounted on two t��es of ladder� a
standard ladder of ���mm width
and a wide ladder of ���mm width. 
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�his a��aratus also consists of all
inlet air and e�haust ducting� gas
su��l� and control s�stem� and two
������ �ro�ane burners as s�eci�ed
in the ����������� standard�

����������� a��aratus can be
modi�ed to measure heat release
and smo�e �roduction b� �tting a
small instrumented section of
ducting into the e�haust s�stem of
the rig and using this with
associated FTT gas anal�sis
instrumentation and software and
using a modi�ed test �rotocol� 

�he standard s�eci�es the cable
mounting methods and both the air
inlet duct design and air �ow rates
into the chamber� �he combustion
gases are collected in a hood abo�e

the test chamber and con�e�ed
through an e�haust s�stem which
contains a duct section housing the
sam�ling �robes� thermocou�les�
mass �ow �robes and smo�e
measuring s�stem� �est results are
calculated from data on continuous
measurement of the o��gen
consumed and carbon dio�ide
generated in the combustion
�rocess using FTT�s data ac�uisition
and anal�sis software�

�he �eat �elease and �mo�e
�roduction �easurement
���aratus includes�

� stainless steel duct section of
a��ro�imate dimensions ���m
diameter b� �����m long �tted to
an e�haust s�stem� �he duct will
contain �orts for�
� �am�ling tube for �ue gas

e�traction �for gas anal�sis�
� �mo�e obscuration s�stem
� �ass �ow monitoring
� �hermocou�le for measuring

e�haust gas tem�erature
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�� connecting this duct section to
the gas anal�sis rack the client is
able to make measurements on the
e�uent from the rig to determine
o��gen consum�tion and carbon
dio�ide �roduction in the e�haust
duct to calculate heat release 
and smoke densit� in the e�haust
duct with either the ��� �����
white light s�stem or laser 
smoke s�stem.

�eat release measurement is
obtained b� sam�ling combustion
�roducts from the e�haust and
com�uting heat release rates from
the �olume �ow rates and the
measured o��gen consum�tion and
carbon dio�ide generation in the
�he FTT �alorimeter �nal�ser  is
housed in a ��� rack that can be
�laced in the laborator�. 

�he FTT �alorimeter �nal�ser
contains�
� FTT �alorimeter �nal�ser

featuring �aramagnetic o��gen
sensor with atmos�heric
�ressure com�ensation and
�nfrared carbon dio�ide sensor
�������. �arbon mono�ide 
������ is o�tional.

� �e�elo�ed and o�timised
s�eci�call� for the FTT
calorimeters this anal�ser
features �ow control and b��ass
for fast res�onse� low drift and
noise and is com�atible with
small� medium and large
calorimeters.

�lue gas conditioning train
com�rising�
� �oot �ltration
� �efrigerant cold tra�
� �r�ing columns 
� �um� and waste regulators

�nstrumentation for �olume �ow
measurement�
� �i�directional �robe
� �i�erential �ressure transducer

�lients alread� owning the FTT �ual
�one �alorimeter� ��� ���� �oom
�orner �est or �� ����� ��� �est
can use their gas anal�sis
instrumentation to measure heat
release rate of the �� ����� test.
�lternati�el� the �� ����� gas
anal�sis instrumentation can be
used with other FTT calorimeters
�e.g. �ual �one �alorimeter�
��� ����� ���� etc.�.

FTT o�ers two smoke measurement
s�stem o�tions� laser or white light
s�stems. �he laser s�stem is similar
to that used in the �one

�alorimeter and com�lies with
that s�eci�ed in ��� ����. �he
white light s�stem is similar to
that used in the ��� test and
constructed to ��� �����.

�

� �hotometric s�stem
consisting of a white light
source and lens� a silicon
�hotodiode detector� along
with housings and controls.

�he �hotodiode detector
consists of an achromatic
s�stem of lenses� a silicon
�hoto�electric cell and a high�
gain low�noise am�li�er. �he
latter is ca�able of measuring
relati�e light intensit� against
time as �ercentage
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�he FTT �� ����� test a��aratus
uses so�histicated instrumentation
and we su��l� the �able�oft
software �ackage to make the
calibration and use of the
instrument as eas� as �ossible.

�able�oft is a �owerful� �et eas� to
use� �icrosoft �indows based
a��lication that allows the user to
�erform most o�erations re�uired
on the a��aratus with a com�uter.
�t is based on �ush buttons and
�indows data entr� bo�es and
selectors and ca�able of�
� �howing the status of the

instrument
� �alibrating the instrument and

storage of calibration results
� �ollecting data generated during

a test
� �alculating the re�uired

�arameters
� �resenting the results re�uired

b� the �tandards

�ll the functions a�ailable in
�able�oft can be accessed from the
�ain �enu which o�ers � o�tions�

transmission continuousl� o�er
the ranges to be studied. �he
s�stem has a linear res�onse
with res�ect to transmission and
an accurac� of better than
��.�� of the ma�imum reading.
�he �hotodiode is housed in an
assembl� with a collimating lens�
in a tube mounting on the side
of the e�haust duct.

�
�s an alternati�e to the
��� ����� s�stem� a laser smoke
s�stem can be used. 
�t features a �.�m� �elium
�eon laser smoke and su��ort
s�stem� �ower su��lies�
calibration and �eroing de�ice for
smoke e�tinction coe�cient. �he
detector out�ut is designed with
a �ain and �om�ensating
�etector to eliminate drift and is
su��lied with �.� and �.� neutral
densit� �lters for calibrating the
unit. �alibration and calculation
of the associated smoke
obscuration �arameters can be
�erformed b� FTT software.

�he signals are collected using a
�ata �c�uisition �nit. � �indows
based software �ackage enables
data ac�uisition and anal�sis to
determine the �arious �arameters
needed for heat release
determination. 

�he s�stem su��lied com�rises of a
gas �ow control and ignition s�stem
for the burner. � s�ark igniter is
�ro�ided and a t��e��
thermocou�le monitors the
�resence of a �ame. �wo mass �ow
controllers ����s� control the
�ro�ane gas and air �ow and a
�enturi air gas mi�er. 

�ach ��� is housed on the ��as
�i�erter� �late �tted on the outside
wall of the test chamber. �his is
normall� �rotected behind a co�er.

�he �as �ontrol �o� enables each
gas to ha�e � �re�set le�els. �fter
�re�setting� the burner out�ut can
be switched between these le�els.
�t also houses the numerous 
�ower su��l� units for the ���s
and solenoid �al�es� the ignition
s�stem and controls for the 
safet� features. 

�he signals from the ���s are
dis�la�ed on screen using FTT
�able�oft software� which shows
the mass �ow rate of the res�ecti�e
gas and the corres�onding heat
out�ut and facilitates an� re�uired
ad�ustment. �he mass �ow rate of
each gas is also stored b� the
software enabling heat release
from the burner to be subtracted
from the total measured heat
release rate �of s�ecimen and
burner� so that the heat release
rate from the s�ecimen alone can
be determined.
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�
�his gi�es access to the use�ul tools
o� ���gen anal�ser dri�t calculator�
�moke s�stem dri�t calculator�
�ommissioning kt calculator and
�as �ow calculator�

�
�he results �rom a cable test� 
a dail� check test or the three
commissioning tests can be �iewed
and re�orts �rinted�

�
�his allows settings �or the so�tware
and s�stem to be �iewed and
modi�ed�

�nstrument su��lied with so�tware
at no e�tra charge� �o�tware
u�dates �ro�ided �ree o� charge�

�e
at

 �
el

ea
se

�
�his allows �uick and eas� setu� o�
a test with the cable and ignition
burner or a set o� dumm� tests
which should be conducted e�er�
da� to check the s�stem is working
correctl�� 

�
�his dis�la�s the signals �rom all the
transducers and shows the e�haust
�olume �ow rate� inlet air �olume
�ow rate� the heat release rate
�rom the burner� the mean duct
tem�erature and the e�tinction
coe�cient� 

�
�his allows the user to calibrate the
transducers in the s�stem� �hese
are o��gen� carbon dio�ide and �i�
�tted� carbon mono�ide cells�

di�erential �ressure transducer�
smoke s�stem �white light or laser�
and the gas and air mass �ow
meters �i� �tted�� �ach transducer
should be calibrated to ensure the
�alidit� o� the test results�

�
� set o� three commissioning
routines are �er�ormed to
determine the kt constant used in
the calculation o� the e�haust
�olume �ow rate be�ore using the
test a��aratus and a�ter an� ma�or
changes� �hese three sets o�
commissioning routines are
determining the �ow �ro�le�
conducting �ro�ane burns at three
di�erent heat release le�els� and a
methanol �ool burn� �he
commissioning results can also be
�iewed and re�orts �rinted�
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���� ������� ����������

��r�er ��� ��� r�bb�� b�r�er�
� ��.� ��
� Hot surface igniter
� �herm�c����e a�� ���e���� �a��e ���er��c� ����em ��r �a� �a�e��

�r��a�e ������ ����em ��� �a� c���r�� ����em

�e���r� m��er

�a�� ��� c���r���er�
� ��r�er ��  �.����.� ���ec ��r �r��a�e
� ��r�er ��  �.�����.� ���ec ��r �r��a�e
� ��r� �.����.� ���ec ��r a�r

��c����re �er��ca� �e�� chamber ���� mm � × ���� mm � × ���� mm �� �he ���r �� �he chamber ��
ra��e� ab��e �r���� �e�e�.  

��m��a��� a�r���h� a���� ��� ���e�� a�r be��� a�m���e� a� �he ba�e �� �he �e�� chamber
�hr���h a� a�er��re �� ��� mm × ��� mm ����a�e� ��� mm �r�m �he �r��� �a�� �� �he �e��
chamber. 

��r ������ �����e ���e� ce��r����a� �a� 
� ��� m��hr
� �����ar �� � ���er�er

�a��er ���e� �here are ��� ���e� �� �a��er� a ��a��ar� �a��er �� ��� mm ����h a�� a ���e �a��er ��
��� mm ����h

�a��er ������� ��ec�r�c ���ch ��a� ��� ���
����e� ����em

 ����r�� ���� ����� ��a�e �a� c���r�� ����em ���h ��� c���r��
�� ���
� �r�ce�� c���r�� me�er� �� �����a� �r�ce�� �arame�er�
� ���e � �em�era��re c���r���er� ��r ���er��c� a�� �a�e�� 

FTT_Common test methods for cables under fire conditions 2020 V2_4th proof  18/06/2020  18:05  Page 88



PRODUCT CATALOGUE

105

������� ���������

�e
at

 �
e�

ea
se

FTT �a��ri�eter �na��ser �as ana��ser 
� �ara�a�netic ����en sens�r �it� ��� c�ntr�� and ����ass f�r fast res��nse and

�ress�re c���ensati�n
� �nfrared car��n di��ide ������� sens�r �it� ��� c�ntr�� and ����ass f�r fast

res��nse
� �an a�s� �e s����ied �it� infrared car��n ��n��ide ������ sens�r �it� ��� c�ntr��

and ����ass f�r fast res��nse

�as �a���in� �����e ended sa���e ���� �dia��ra��� 
� �a� ���� ���� ���in 
� �ress�re� ��� �ar 

���t ��ter 
� �ri�ar�� ��� e�cienc� at ���� ��
� �ec�ndar�� ���� e�cienc� at �����

�ater re���a�
� ��i��er �nit
� �r�in� c����ns �it� desiccant 

�ress�re c�ntr���er re�ief �a��e
� �e�ief �ress�re �������� �ar 

�r��e and �ens�r ��ct �ecti�n �tain�ess stee� d�ct secti�n �f a��r��i�ate di�ensi�ns ��� � dia�eter �� ����� � �en�t�
c�ntainin� ��rts f�r�

�� �a���in� t��e f�r ��e �as e�tracti�n �f�r �as ana��sis�
�� ����e ��sc�rati�n s�ste�
�� �����e ��� ��nit�rin�
�� ��er��c����e f�r �eas�rin� e��a�st �as te��erat�re
�� ��er��c����e f�r �eas�rin� �as te��erat�re at s���e �eas�rin� ��siti�n

�� c�nnectin� t�is d�ct secti�n t� an FTT �as ana��sis rac� t�e �ser is a��e t� �a�e
�eas�re�ents �n t�e e��ent fr�� t�e ri� t� deter�ine ����en c�ns���ti�n and car��n
di��ide �r�d�cti�n f�r ca�c��atin� �eat re�ease and s���e densit� in t�e e��a�st d�ct�

�ata �c��isiti�n �i�na�s are c���ected �sin� a �e�si��t data ac��isiti�n�s�itc� �nit
� ��s��t cardca�e 
� �can rates �� t� ��� c�anne�s�s are a�ai�a��e �it� a ��� ��a�d ����� and ��� ����

interface as standard
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��o�e��e���t����oto�etr�c ����t��o�rce
���te���������� � �������ed�t����te������e�t�����

� �o�er��ro��ded���d�re����ted������tr���e�o�t��t��o�er����������t���cc�r�c������
� �o��ed���t��������ro�r��te�co�����t�����e���to�e���re���r���e������t��ro�ect�o���cro��
t�e�d�ct�����o�e�o��t�e�t��e��o��t������te��o��t�e���de�o��t�e�e�����t�d�ct

��otodetector
� �c�ro��t�c����te��o���e��e��
� ����co����oto�e�ectr�c�ce�����d��������������o���o��e�������er�����c�����c�����e�o�
co�t���o������e���r����re��t��e�����t���te���t��������t�t��e�����erce�t��e
tr��������o��o�er�t�e�r���e��to��e��t�d�ed

� ���e�r�re��o��e���t��re��ect�to�tr��������o����d�����cc�r�c��o���etter�t���������
o��t�e���������re�d���

� �o��ed����������e�������t����co�����t�����e�������o�e�o��t�e�t��e��o��t������te��o�
t�e���de�o��t�e�e�����t�d�ct

� �o�er��ro��ded������re����ted�tr���e�o�t��t��o�er����������t���cc�r�c�����
� �ct��e��re�������× �������
� ��ectr���re��o��e�r�te���������������

�����r�ted���ter�
� ������e�tr����e���t��
� ������e�tr����e���t��
� ������e�tr����e���t��
� ������e�tr����e���t��
� ������e�tr����e���t���
� ������e�tr����e���t�

���er���o�e��e���re�e�t ����t��o�rce
���t�o�� � �������e��e����er

� ����� ��
��otodetector

� ����co����otod�ode��
�����r�ted���ter�

� ������e�tr����e���t��
� ������e�tr����e���t�

��tr�ct�o� �o��ected�to�t�e�FTT e�ectr�c�c���e��re�te�t�r��
�o�t���o���e�tr�ct�o��o�����o���e��o��o����������ec�to������ec

��ectr�c����o�er ���������������������t�t�e�co�tro�����e�

��r������� �re���re�re����ted�c�e����o����ree���o����r��t������������o��r�te�o�����������
��ter��t��e������������co��re��or���t��ted�o��t�e�roo�

���������� �o��erc�����ro���e���������������r�t���t����re���re��et�ee��������r

��e�to�FTT���co�t���o���de�e�o��e�t��o��c���tec���c���c����e��co��d��e���de���t�o�t��r�or��ot�ce�

FTT_Common test methods for cables under fire conditions 2020 V2_4th proof  18/06/2020  18:05  Page 90



PRODUCT CATALOGUE

107

FTT_Large Scale Oxygen Consumption Calorimetry – Room Corner Test 2020 V2_6th proof  07/07/2020  09:36  Page 91



FIRE TESTING TECHNOLOGY

108

���� ������� ����������

�mon� other o�tions� FTT also o�er
�urners constructed to ��� ����
�nne� �� and �� com�lete with �as
train. � mass �ow controller with
di�ital dis�la� controls the �as �ow.

�he �as controls include an
autoi�nition unit incor�oratin�
se�eral safet� features.

�he method e�aluates the �re
characteristics of a surface �roduct
in a room �re scenario. �he main
�eld of a��lication is for �uildin�
�roducts that� for some reason�
cannot �e tested in small scale� for
e�am�le thermo�lastic materials�
�oint s�stems and lar�e irre�ular

sha�ed materials. �ther �roducts
can also �e e�aluated in the
method� for e�am�le �i�e
insulation and u�holstered
furniture.

�he �onsum�tion �orner tests
simulate a �re that starts under
well��entilated conditions� in a
corner of a small consum�tion with
a sin�le o�en doorwa�. �he method
is intended to e�aluate the
contri�ution to �re �rowth
�ro�ided �� a surface �roduct usin�
a s�eci�ed i�nition source. �he test
�ro�ides data for a s�eci�ed
i�nition source for the earl� sta�es
of a �re from i�nition u� to
�asho�er. �he standards listed
a�o�e re�uire s�eci�c
measurement techni�ues inside
and outside the consum�tion.

FTT
FTT su��l� the �oom �orner test
with the a��ro�riate
instrumentation de�endin� on
customer�s re�uirements� a
com�lete s�stem and installation�
an u��rade to e�istin� facilities or
�ust the �as anal�sis
instrumentation console �FTT
�alorimeter �nal�ser� and a duct
section for those with a wish to
�uild their own a��aratus.

�he FTT �alorimeter �nal�ser
contains all the necessar�
instrumentation to measure heat
release rate and other associated
�arameters. �he FTT �alorimeter
�nal�ser has �een de�elo�ed
s�eci�call� for FTT �alorimeters�
incor�oratin� a hi�h sta�ilit�
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tem�erature controlled
�aramagnetic o��gen sensor
�o�tional ������� with �ow control
and b���ass for fast res�onse. �he
s�eci�cation of this
instrumentation is the same for
both large and small scale
calorimeters and can therefore also
be con�enientl� used with the 
FTT �one �alorimeter.

�hen used with the �one
�alorimeter the console is
con�enientl� located with the �one
�alorimeter unit.

�he �uct �nsert contains �robes for
gas sam�ling and e�haust �ow
measurement along with smoke
measurement e�ui�ment �white
light or laser�. �ost d�namic �re
testing a��aratuses can be
instrumented with this e�ui�ment
to measure heat release and smoke
�roduction rates from �roducts
burnt in them.

� �as �nal�sis �nstrumentation
�onsole . �or the measurement
of�

� ���gen consum�tion
� ��� �roduction �o�tional�
� �� �roduction �o�tional

e�tra�
� �aser measuring circuitr� for

d�namic smoke
measurement �o�tional
e�tra�

� �ooling column�cold tra� for
the remo�al of moisture

� �oisture and ��� drier tubes
� �ent �al�e to ensure correct

gas �ressure
� �uct insert for �oom �orner test

showing laser smoke unit and
sam�ling �orts. �itted with�
� �am�ling �robe for the

o��gen consum�tion and
������ gas train

� �i�directional �robe for
�olume �ow monitoring

� �.� m� �elium�neon laser
s�stem with �hotometric
detector� all in a rigid cradle
with a retaining stri� around
the duct �o�tional� or �hite
�ight �moke �easurement
��stem �o�tional�

� �low thermocou�le and
smoke thermocou�le

� �oot �lter for remo�al of �ne
�articulate

������� ���������

�e
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� �aser smo�e measurement
s�stem. � �.�m� helium�
neon laser s�stem with twin
�hoto detectors

� �hite light smo�e
measurement s�stem.
�ungsten �lament lam�� lens
and detector s�stem

� �arge scale mattress �re test
�� �� ������ ��� �art ����.
�his test method is a full
scale �ammabilit� test which
e��oses a mattress s�ecimen
to a �air of ��sha�ed �ro�ane
burners and allows it to burn
for a s�eci�ed �eriod of time.
�he combination of burner
stand�o� distance and
�ro�ane gas �ow rate to the
burners determines the heat
�u� the� im�ose on the
surface of the test s�ecimen
so that both of these
�arameters are tightl�
controlled. �he heat release
rate is measured b� means of
o��gen consum�tion
calorimetr�.

�����alc is a �icrosoft �indows
based software �ac�age that
enables automatic data collection
and mani�ulation from the
so�histicated data logger su��lied
with the �as �nal�sis
�nstrumentation �onsole. 
�t automaticall� calculates the heat
release rate and associated
�arameters generating a detailed

re�ort for the �roduct�s� being
tested.

�he user friendl� software interface
allows the o�erator�
� �o see the status of the

instrument
� �alculate the re�uired �arameters
� �alibrate the instrument and

store calibration results

Mattress test CA TB 603/16 CFR Part 1633

� �ollect and �iew data generated
during a test

� �resent the results in a manner
a��ro�ed b� the �tandards

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.
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�eas�ring �rinci�le �eas�re�ent of �re characteristics of a s�rface �ro��ct in a roo� �re scenario

�i�ensions of gas anal�sis console ����� ��� � ����� ��� � ������ ���

�a��ling �robe ��lin�rical �ith a series of holes along its length. �� �� e�ternal �ia�eter stainless steel.

��rners ��in san�bo� ��ain an� a��iliar�� incl��es a�to�atic safet� c�t�o� solenoi� �al�e

�ooling col��n ��erating te��erat�re � to ���

�a��le ���� �o�ble en�e� �e�on coate� �ia�hrag� ����� ca�acit� �����in

��ha�st s�ste� �tainless steel � �a �ini��� �istance of ������ fro� e�ha�st hoo� to �eas�re�ent s�ste� is
re��ire��.
��ha�st hoo� �i�ensions as �er c�sto�er re��ire�ents

��ct insert �tainless steel � �������� inches �ia�eter �c�sto�er to s�ecif��� ����� long. ��sto� inserts
a�ailable on re��est.

�article �lter �li�inates all �articles � �.���.

���gen �nal�ser ����� for ��

�FTT �alori�eter �nal�ser� ����� for ��� �o�tion�
���� for �� �o�tion�

�aser s�o�e �eas�re�ent s�ste� �o�tion� �.��� �e��e laser s�ste�

�hite light s�o�e �eas�re�ent s�ste� �o�tion� ��ngsten �la�ent la��� colo�r te��erat�re 
���� � ����

�attress test �o�tion� ��sha�e� �ro�ane b�rners �ith �o� control
�ortable b�rner fra�e
 ��rner �an� asse�bl�

��e to FTT�s contin�o�s �e�elo��ent �olic� s�eci�cations co�l� change �itho�t �rior notice.

�lectrical �o�er ���������� ��� ���� or ���������� ���� ���� �s�ecif� at the ti�e of or�er�

��traction � fan rating of at least ��������hr is reco��en�e�

�ases � ���gen�free nitrogen is re��ire� for calibration of the o��gen anal�ser an� for lea� testing ��r�oses. �o��ercial �ro�ane �ini���
��� ��rit� is re��ire� for the gas b�rner calibration

� ��an gas

� collection �essel is re��ire� for col� tra� con�ensation

�e
at

 �
el

ea
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�esting �rinci�les fro� large scale
calori�eters can be a��lie� to 
o�en calori�eters for �eas�ring
�res �� to ��� �� or e�en �����
b� increasing the hoo� si�e�
e�ha�st �ia�eter an� e�ha�st

�o� rate� as e��laine� in ��� ������
��en �alori�etr� � �eas�re�ent 
of the rate of �ro��ction of heat 
an� co�b�stion �ro��cts for �res 
�� to ����.

The  UL 9540A �atter� �nerg� 
�torage ��ste� set of tests re��ire 
heat release rate tests to be 
con��cte� at �i�erent large scales 
�ith s�ste�s �� to ����. FTT can 
�ro�i�e all of these scales of testing.
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UL 9540A:
Test Method for Evaluating 
Thermal Runway Fire 
Propagation in Battery Energy 
Storage Systems. The primary 
measurement is heat release 
rate using oxygen consumption 
calorimetry which is core 
to FTT’s product range and 
expertise.

FTT UL 9540A Test
FTT supplies and installs the 
UL 9540A and trains clients in 
its use. FTT can also supply any 
specific components to clients 
wishing to part design and 
build their own equipment.

The UL 9540A standard has 
been developed to test battery 
energy storage systems in 
different scales:
•	 Cell level
•	 Module level
•	 Unit level
•	 Installation level

The Cell Level Test
The cell level test involves 
heating up a battery cell to 
initiate thermal runaway. 
Flexible film heaters are 
applied to the external of a 
battery and connected to a 
temperature controller.

The instrumentation used in 
this test is also used in the 
three larger scales. In the cell 
test, only one heating circuit is 
required.

The Cell Level Test primarily 
uses analytical chemistry 
apparatus and is not 
a reactionto-fire test. 
Consequently, clients source 
this apparatus themselves so it 
is not offered by FTT.
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The Module Level Test
The module level test involves 
heating up several cells in a 
battery module to initiate 
thermal runaway and collecting 
the gaseous products under 
a hood and exhaust system 
with an internal diameter 
of 400 mm. A sample of 
the exhaust gas is taken to 
measure the concentration of 
oxygen, carbon dioxide, carbon 
monoxide, hydrocarbons 
and hydrogen as well as the 
composition of additional gases 
using FTIR. In addition the 
concentration of smoke in the 
exhaust is measured using a 
white light smoke measurement 
system. These measurements 
enable, among others, the heat 
release to be determined by 
the technique known as oxygen 
consumption calorimetry 
and smoke production rates 
to be determined by the 
FTT Calorimetry software 
(BatteryCalc).

There are several parts to the 
Module Level test setup:

•	 Extraction system
•	 Weighing system
•	 Thermal runaway initiation 

system
•	 Temperature measurement 

system
•	 Heat release and smoke 

production instrumentation
•	 Instrumentation to calibrate 

the heat release rate system
•	 Additional gas 

measurements
•	 Data acquisition and 

analysis software

Extraction System
Featuring a hood (3.0m × 3.0m) 
constructed from 1.5mm thick 
stainless with 2 × internal baffle 
plates and a collection box 
(plenum). It also includes 4 × 1m 
long stainless steel skirts for the 
hood and approximately 8.7m 
of 400mm internal diameter 
straight ducting, 2 × 400mm 
internal diameter 90° bends 
with discharge cowl and fan 
connections, all fully welded, 
stainless steel, with flanged 
joints.

Probe and Sensor Duct 
Section
A stainless steel duct 
measurement section with 
internal diameter of 400mm 
and overall length 762mm.

Fitted with:
•	 Sampling probe for Oxygen 

and CO2/CO sampling
•	 Bidirectional probe and 

flow thermocouple for 
volume flow monitoring, 
smoke thermocouple and 
soot filter for removal of 
fine particulates

Duct section

FIRE PROPAGATION APPARATUS 
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19" Gas Analysis Console

Gas Analysis 
Instrumentation
Gas Analysis Instrumentation 
Console for the measurement 
of:
•	 Oxygen consumption
•	 CO2 production
•	 CO production
•	 Peltier cooling device for 

removal of moisture
•	 Drying columns for 

moisture removal
•	 Pressure relief valve to 

maintain pressure and flow
•	 to the analyser for low drift 

and noise

Peltier cooling device
All FTT calorimeters use a 
Peltier cooling device and 
drying agent to ensure that 
all moisture is removed from 
the sample gas stream to 
prevent drift in the Oxygen 
baseline concentration. Tests 
have shown that just using a 
Peltier cooling device leads to 
base line oxygen drift beyond 
the limits of the standard and 
resulting in incorrect Heat 
Release measurement.

Weighing System
The battery module mass 
needs to be measured before 
and after the test. A weighing 
system consisting of a 300kg 
capacity weight platform with 
a 700mm × 600mm stainless 
steel cover and a 1200mm × 
1200mm ceramic top cover. 
It is very robust and uses a 
constant moment load cell as 
the measuring element. It is 
shockproof with an extremely 
high overload capacity and 
is protected against hostile 
environments. The weight 
indication is a high accuracy, 
digital indicator with tare 
facility and a resolution of 5g. 
Other ranges are available upon 
request.

Temperature 
Measurement System
60 × thermocouples including 
thermocouple cabling and 
data acquisition with software 
fortemperature measurement 
and logging.

Calibration Burner and 
Controls
Burner constructed to ISO 9705 
Annex A1 complete with gas 
train. A mass flow controller 
with digital display controls the 
gas flow.
•	 The gas controls include 

an auto-ignition unit. 
A solenoid valve and 
flash back arrestor are 
fitted into the gas supply 
line with gas only being 
delivered to the burner 
once the autoignition unit is 
operating

•	 The controls for the above 
are mounted on to a 
panel, which also houses a 
digital display of the mass 
flow rate. The mass flow 
rate is transmitted to the 
computer system, which 
displays mass flow rate in 
mg/s and heat release rate 
in kW

Calibration burner
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FTIR
The FTT FTIR is an advanced gas 
analyser used for continuous 
measurement of combustion 
gases in conjunction with FTT’s 
Calorimetry instrumentation. 
The analysis of gases in fire 
effluents is very complex and 
challenging due to the great 
number of different organic and 
inorganic chemicals which these 
atmospheres can contain. ’s FTIR 
is fully configurable to meet 
the requirements of several 
international standards.

FTIR Combustion Gas Analysis System

Hydrocarbon Analyser
Total Hydrocarbon (THC) 
Analyser with a flame ionisation 
detector and with 0-10, 0-100 
and 0-1000 ppm ranges with an 
accuracy of 2% of full-scale.

Hydrogen Analyser
Hydrogen Analyser with a 
palladium-nickel thin-film solid 
state sensor.

THC and Hydrogen Analysis System

Smoke Measurement
System Includes:
•	 White light source and lens 

built in accordance with DIN 
50055.

•	 Silicon photodiode detector 
and voltage output of 
transmission

•	 Support cradle
•	 Full set of calibration filters
•	 Analysis is via software

Whie light smoke system

Data Acquisition and 
Analysis
BatteryCalc is a Microsoft 
Windows based software 
package that enables 
automatic data collection 
and manipulation from the 
sophisticated data logger 
fitted in the Gas Analysis 
Instrumentation Console. It 
automatically calculates the 
heat and smoke release rates 
and associated parameters 
generating a detailed report for 
the product(s) being tested.

This user-friendly software 
interface allows the operator to:
•	 See the status of the 

instrument
•	 Calculate all the required 

parameters specified by the 
standard

•	 Calibrate the instrument and 
store calibration results

•	 Collect and view data 
generated during a test

•	 Present the results specified 
by the standard

FIRE PROPAGATION APPARATUS 
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The Unit Level Test
The testing principle from the 
module level test can be applied 
to the unit level test measuring 
fires up to 10MW by increasing 
the hood size, exhaust diameter 
and exhaust flow rate, as 
explained in ISO 24473, Open 
Calorimetry – Measurement of 
the rate of production of heat 
and combustion products for 
fires up to 40MW.

The unit level test involves 
heating up several cells in a 
battery energy storage system 
(BESS) to initiate thermal 
runaway and collecting the 
gaseous products under a hood 
and exhaust system with an 
internal diameter of 1.524m 
(in order to measure heat 
release rates up to 10MW). 
A sample of the gases in the 
exhaust are analysed for the 
concentration of oxygen, carbon 
dioxide, carbon monoxide and 
hydrocarbons as well as the 
composition of additional gases 
using FTIR.
In addition the amount 
of smoke in the exhaust 

ismeasured using a white light 
smoke measurement system. 
The environment around the 
BESS is instrumented in order to 
measure the temperature and 
heat flux at adjacent walls and 
secondary BESS systems.

There are several parts to the 
Unit Level test setup:
•	 Heat release and smoke 

production instrumentation
•	 Instrumentation to calibrate 

the heat release rate system
•	 Extraction system
•	 Additional gas 

measurements
•	 Thermal runaway initiation 

system
•	 Temperature measurement 

systems
•	 Heat flux measurement 

system
•	 Convective heat release rate 

measurement system

Convective Heat 
Release Rate 
Measurement
In addition to the chemical heat 
release rate measured using the

oxygen consumption calorimetry, 
the convective heat release rate 
is measured using a section of 
ducting containing a thermopile. 
This consists of a flanged 
stainless steel duct section of 
approximate dimensions 1.524m 
internal diameter by 0.762m 
long which is fitted to flanges 
manufactured by the client on 
their exhaust system.

The duct will contain:
•	 Ports for thermocouples in 

the thermopile
•	 Thermocouples
•	 By connecting this duct 

section in the calorimeter 
exhaust system to an 
instrument rack the client 
is able to calculate the 
convective heat release rate.

Instrumented Wall 
Temperature
The temperature in the 
walls of each test must be 
measured during the test. Each 
wall is instrumented with a 
thermocouple placed vertically 
every 6 inches up the height of 
the wall. Each thermocouple is 
connected to the data acquisition 
system and the temperature 
measured by BatteryCalc.

Heat Flux Measurement 
System
The heat flux in the walls and 
adjacent target BESS assemblies 
of each test setup must be 
measured during the test. This 
can require up to 9 heat flux 
meters each connected to the 
data acquisition system and 
recorded by BatteryCalc.
 Onsite system in fire research institute
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The Installation Level 
Test
Installation level tests are only 
required for non-residential 
installations. The test 
configuration is similar to the 
Unit Level test, but does not 
measure the heat release and 
smoke production rates.

The installation level test in-
volves heating up several cells 
in a battery energy storage 
system (BESS) to initiate ther-
mal runaway in a room which 
contains a sprinkler system or 
other fire and explosion mitiga-
tion methods. A sample of the 
gases in the room is taken and 
analysed for the concentration 
of hydrocarbons and hydrogen 
as well as the composition of 
additional gases using FTIR. 
Theenvironment around the 

BESS is instrumented in order 
to measure the temperature 
and heat flux at adjacent walls 
and secondary BESS systems.

There are several parts to the 
Installation Level test setup:
•	 Extraction system
•	 Gas measurements
•	 Thermal runaway initiation 

system
•	 Temperature measurement 

systems
•	 Heat flux measurement 

system

Sampling Tubes
6mm stainless steel sampling 
tubes are required in the ceiling 
of the installation room to 
extract the gases to the FTIR, 
hydrocarbon and hydrogen 
analysers.

Instrumented Wall, 
Ceiling and BESS 
Temperature
The temperature in the walls, 
ceiling and the initiating and 
target BESS of each test setup 
must be measured during the 
test. Each wall is instrumented 
with a thermocouple placed 
vertically every 6 inches up 
the height of the wall. Each 
thermocouple is connected to 
the data acquisition system and 
the temperature measured by 
BatteryCalc.

FIRE PROPAGATION APPARATUS 
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Technical Specifications

Heat Release Rate (Gas Analysis) 

Measurement Section (Duct Insert) •	 Stainless steel 
•	 Internal diameter to suit expected fire – typically 400 mm / 16-inch for 

module level (1 MW) and 1.524 m for unit level (10 MW) 
•	 762 mm long 
•	 Instrumented with flow measurement probes and sampling probes 
•	 Ports included for smoke measurement system 

Exhaust System •	 Stainless steel 
•	 Internal diameter to match measurement section internal diameter 
•	 Exhaust hood to suit expected fire and exhaust duct typically 3m × 3m 

Exhaust Flow •	 Adjusted using a fan and inverter 
•	 Flow rate calculated from temperature in the duct and bi-directional probe 

Sampling Probe •	 Cylindrical with a series of holes evenly distributed along its length 
•	 10 mm external diameter stainless steel tube 

Gas Sampling •	 Sample pump: Double-ended Teflon coated diaphragm pump; capacity 
30ℓ/min 

•	 Particulate soot filter (Primary: 93% efficiency at 0.01μm Secondary: 100% 
efficiency at 0.3μm) 

•	 Moisture trap (operating temperature 2°C to 4°C) 
•	 Drying column with desiccant 
•	 Flow controls and pressure relief valves 
•	 FTT Calorimeter Analyser (see table below) 
•	 Analyser flow regulated by a mass flow controller 

FTT Calorimeter Analyser 

Oxygen •	 Paramagnetic type with a range of 0-25% 
•	 t10-t90 response time typically less than 6 s 
•	 Drift and noise typically less than 20 ppm in 30 minutes 
•	 Pressure compensation built-in 

Carbon Dioxide •	 Non-dispersive infrared type with a range of 0-10% 
•	 t10-t90 response time typically less than 9 s 
•	 Drift and noise typically less than 50 ppm in 30 minutes 
•	 Pressure compensation built-in 

Carbon Monoxide •	 Non-dispersive infrared type with a range of 0-1% 
•	 t10-t90 response time typically less than 9 s 
•	 Drift and noise typically less than 50 ppm in 30 minutes 
•	 Pressure compensation built-in 

Flow Control Mass flow controller set to 1 l/min for enhanced stability on exhaust stream 
with bypass flow controls 
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Heat Release Rate (Gas Analysis) 

Measurement Section (Duct Insert) •	 Stainless steel 
•	 Internal diameter to suit expected fire – typically 400 mm / 16-inch for 

module level (1 MW) and 1.524 m for unit level (10 MW) 
•	 762 mm long 
•	 Instrumented with flow measurement probes and sampling probes 
•	 Ports included for smoke measurement system 

Exhaust System •	 Stainless steel 
•	 Internal diameter to match measurement section internal diameter 
•	 Exhaust hood to suit expected fire and exhaust duct typically 3m × 3m 

Exhaust Flow •	 Adjusted using a fan and inverter 
•	 Flow rate calculated from temperature in the duct and bi-directional probe 

Sampling Probe •	 Cylindrical with a series of holes evenly distributed along its length 
•	 10 mm external diameter stainless steel tube 

Gas Sampling •	 Sample pump: Double-ended Teflon coated diaphragm pump; capacity 
30ℓ/min 

•	 Particulate soot filter (Primary: 93% efficiency at 0.01μm Secondary: 100% 
efficiency at 0.3μm) 

•	 Moisture trap (operating temperature 2°C to 4°C) 
•	 Drying column with desiccant 
•	 Flow controls and pressure relief valves 
•	 FTT Calorimeter Analyser (see table below) 
•	 Analyser flow regulated by a mass flow controller 

FTT Calorimeter Analyser 

Oxygen •	 Paramagnetic type with a range of 0-25% 
•	 t10-t90 response time typically less than 6 s 
•	 Drift and noise typically less than 20 ppm in 30 minutes 
•	 Pressure compensation built-in 

Carbon Dioxide •	 Non-dispersive infrared type with a range of 0-10% 
•	 t10-t90 response time typically less than 9 s 
•	 Drift and noise typically less than 50 ppm in 30 minutes 
•	 Pressure compensation built-in 

Carbon Monoxide •	 Non-dispersive infrared type with a range of 0-1% 
•	 t10-t90 response time typically less than 9 s 
•	 Drift and noise typically less than 50 ppm in 30 minutes 
•	 Pressure compensation built-in 

Flow Control Mass flow controller set to 1 l/min for enhanced stability on exhaust stream 
with bypass flow controls 

Heat Release Rate Calibration Burner (Module Level) 

FIRE PROPAGATION APPARATUS 

Construction Square sandbox burner with control unit and gas train 

Control 
Propane flow controlled at three pre-defined heat release rates using a control 
unit with automatic safety cut-off solenoids and a mass flow controller 

Convective Heat Release Rate 

Measurement Section (Duct Insert) •	 Stainless steel 
•	 Internal diameter to match measurement section/exhaust ducting internal 

diameter 
•	 762 mm long 
•	 Ports for thermocouples 
•	 Installed at beginning of exhaust 

Thermopile Four type K thermocouples (connected to Analysis Console and BatteryCalc) 

White Light Smoke Measurement System 

Light Source •	 Gas filled tungsten filament lamp 
•	 Colour temperature 2900 K ± 100 K 
•	 Power provided and regulated by a triple output power supply with accura-

cy ±5% 
•	 Housed with an appropriate collimating lens system to project light across 

the exhaust duct, in one of the tube mounting sites on the side of the duct 

Detector •	 Achromatic system of lenses 
•	 Silicon photo-electric cell and a high-gain low-noise amplifier, which is 

capable of continuously measuring relative light intensity against time as 
percentage transmission over the ranges to be studied 

•	 Linear response with respect to transmission and an accuracy of better 
than ±1.5% of the maximum reading 

•	 Housed in an assembly with a collimating lens, in one of the tube mounting 
sites on the side of the exhaust duct 

•	 Power provided by a regulated triple output power supply with accuracy 
±5% 

•	 Active area: 3.6 mm × 3.6 mm 
•	 Spectral response rate: 320 nm to 1100 nm 

Calibrated Optical Filters (Nominal Den-
sity) 

•	 0.04 Neutral Density 
•	 0.10 Neutral Density 
•	 0.30 Neutral Density 
•	 0.50 Neutral Density 
•	 0.80 Neutral Density 
•	 2.00 Neutral Density 

Response Time (t90) Typically 0.2 s 

Signal Output Typically 0 – 2 VDC 

Heat Flux Meters 

Sensor type Schmidt-Boelter 

Range 0 – 20 kW/m2 (other ranges available upon request) 

Cooling Water (flow 600 – 900 ml/min for each heat flux meter) 
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Construction Square sandbox burner with control unit and gas train 

Control 
Propane flow controlled at three pre-defined heat release rates using a control 
unit with automatic safety cut-off solenoids and a mass flow controller 

Convective Heat Release Rate 

Measurement Section (Duct Insert) •	 Stainless steel 
•	 Internal diameter to match measurement section/exhaust ducting internal 

diameter 
•	 762 mm long 
•	 Ports for thermocouples 
•	 Installed at beginning of exhaust 

Thermopile Four type K thermocouples (connected to Analysis Console and BatteryCalc) 

White Light Smoke Measurement System 

Light Source •	 Gas filled tungsten filament lamp 
•	 Colour temperature 2900 K ± 100 K 
•	 Power provided and regulated by a triple output power supply with accura-

cy ±5% 
•	 Housed with an appropriate collimating lens system to project light across 

the exhaust duct, in one of the tube mounting sites on the side of the duct 

Detector •	 Achromatic system of lenses 
•	 Silicon photo-electric cell and a high-gain low-noise amplifier, which is 

capable of continuously measuring relative light intensity against time as 
percentage transmission over the ranges to be studied 

•	 Linear response with respect to transmission and an accuracy of better 
than ±1.5% of the maximum reading 

•	 Housed in an assembly with a collimating lens, in one of the tube mounting 
sites on the side of the exhaust duct 

•	 Power provided by a regulated triple output power supply with accuracy 
±5% 

•	 Active area: 3.6 mm × 3.6 mm 
•	 Spectral response rate: 320 nm to 1100 nm 

Calibrated Optical Filters (Nominal Den-
sity) 

•	 0.04 Neutral Density 
•	 0.10 Neutral Density 
•	 0.30 Neutral Density 
•	 0.50 Neutral Density 
•	 0.80 Neutral Density 
•	 2.00 Neutral Density 

Response Time (t90) Typically 0.2 s 

Signal Output Typically 0 – 2 VDC 

Heat Flux Meters 

Sensor type Schmidt-Boelter 

Range 0 – 20 kW/m2 (other ranges available upon request) 

Cooling Water (flow 600 – 900 ml/min for each heat flux meter) 

FIRE TESTING TECHNOLOGY

Additional Temperatures (for cell temperature, instrumented walls and ceiling) 

Sensor type •	 Type K thermocouple 
•	 Cable length: 5 m 
•	 Cable construction: solid 1/0.315 mm conductor with high temperature 

fibreglass and silicone varnish, rated to 800°C 
•	 10 m type K extension cable 

Quantity Up to 60 per data logger 

Test Parameters 

•	 Chemical heat release rate (kW) 
•	 Convective heat release rate (kW) 
•	 Smoke release rate (m2/s) 
•	 Flow rate in exhaust duct (m3/s) 
•	 CO2 production rate (g/s) 
•	 CO production rate (g/s) 
•	 Total chemical heat release (MJ/m2) 
•	 Total smoke release (m2) 

FTIR: General Parameters 

Measuring Principle FTIR (Fourier Transform Infrared) Spectroscopy 

Performance Unlimited simultaneous analysis of multiple gases, preloaded analysis for 21 
gas species 

Operating Temperature +5°C to +35°C, noncondensing, dust free ambient air 

Storage Temperature -20°C to 60°C 

Response Time (t90) Depending on the gas flow and measurement time 

Resolution 1 cm-1 

Wavenumber Range 400 – 5000 cm-1 

Gas Cell Ni-plated aluminium gas cell of volume 0.3 litres; Ambient pressure during 

normal operation 

Gas Cell Temperature 180°C 

Gas Cell Volume 0.3 litres 

Gas Cell Path Length 4.2 m (standard, but changeable) 

Optics 

Non-hygroscopic Zinc Selenide beam splitter Barium Fluoride gas cell windows 

(changeable dependent on application) Diamond turned aluminium gas cell 

mirrors with protected gold coating 
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Reference Laser Solid state laser in inteferometer 

Source 
Mid-IR source, ceramic GloBar With advanced electronic stabilisation and 

temperature measurement 

Detector DTGS 

Sample Gas: Non-condensing, particle free 

Flow Rate 1.5 l/min or 4 l/min via external flow orifice. 

Sample Gas Pressure Approximately 930 – 1000 mBar depending on flow rate and filter system 

Dimensions L600 mm × W600 mm × H1400 mm (not incl. castors or plinth) 

Net Weight Approx. 125 kg 

FIRE TESTING TECHNOLOGY

FTIR: Measuring Parameters 

Zero Point Calibration 24 hours, calibration with Nitrogen (5.0 or higher N2 recommended) 

Zero Point Drift < 2% of measuring range per zero point calibration interval 

Sensitivity Drift < 2% of measuring range over 24 hours 

Linearity Deviation < 2% of measuring range 

Temperature Drifts < 2% of measuring range per 10 K temperature change 

Detectable Limits Gas dependent, but all <2% measurement range 

Pressure Influence 
1% per 1% change in sample pressure. Pressure measured and compensated 
for in gas cell 

FTIR: Heated Line 

Tube Size 4 mm ID/ 6 mm OD 

Core Material PTFE core 

Operating Pressure Max. 400 kPa (4 bar) 

Temperature 180 °C 

Fittings 6 mm Swagelok 

Power Supply 230 VAC 

Power Density 90 Watts / metre 

Length 
Varies for different application requirement. Lengths from 1 metre to 15 metre 
can be supplied 
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FTIR: Gas Species 

• H2O (water) • CO2 (carbon dioxide) • CO (carbon monoxide) 

• NO (nitrogen monoxide) • NO2 (nitrogen dioxide) • N2O (nitrous oxide) 

• SO2 (sulphur dioxide) • HCl (hydrogen chloride) • HCN (hydrogen cyanide) 

• HBr (hydrogen bromide) • HF (hydrogen fluoride) • NH3 (ammonia) 

• CH4 (methane) • C2H6 (ethane) • C3H8 (propane) 

• C2H4 (ethene) • C6H14 (n-hexane) • HCHO (formaldehyde) 

• C6H5OH (phenol) • C3H4O (acrolein) • COF2 (carbonyl fluoride) 

Total Hydrocarbons Measurement 

Principle Flame ionisation detector with flame guard 

Fuel Mixture of 40% hydrogen / 60% nitrogen 

Range 0-10 ppm, 0-100 ppm and 0-1000 ppm 

Operating Temperature +5°C to +43°C 

Accuracy 2% of full-scale 

Response Time (t90) < 15 s 

Signal Output 0 – 1 VDC 

Hydrogen Measurement 

Principle Palladium-nickel thin-film solid state sensor 

Performance Internal algorithm utilised to maintain long term measurement accuracy and 
remove the need for field calibrations 

Range 100% hydrogen 

Operating Temperature -40°C to +60°C 

Storage Temperature -40°C to +105°C 

Accuracy From 0.4% to 1.2% 

Response Time (t90) < 90 s 

Signal Output 2-wire RS485 for Modbus RTU communication 

FIRE PROPAGATION APPARATUS 
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other a��lications and is su��lied
with software that allows the data
stored in the logger to be
downloaded to a �� for further
anal�sis.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

�rior to o�erating the �ire
�ro�agation ���aratus� the
following ser�ices must be �ro�ided
for the laborator��
a� a

collection hood s�stem is
re�uired abo�e the ��� e�haust
stack. �he blower of the
collection hood s�stem shall
ha�e the �ow ca�acit� in e�cess
of ��� ��s ��.� m��s� ���� cfm�
of the ���.

b� ��� ����
����� ��� single �hase � single
hot leg from ��� ��� referenced
to ground � � ��� wire and
������� am�ere fuse
disconnect or circuit breaker for
the �� heaters and �ower
controller.

c� �ressure
regulated clean water �on line
�lter should be used� with a
�ow rate of �.� ��min allowing
each �� heater to recei�e at least
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������� ���������

�� �ri�ar�
standard �rade �s�an �ases� and
�rade � �� �or ��ero �as� �or ����
�� anal��ers� �th�lene �as and
�o��ressed air �or �ilot �a�e.
���i�al s�an �ases re�uired�
���� ��� ��� balan�e ��� 
��� ��� �� balan�e ��� 
��� �� balan�e ��.

�e
at

 �
el

ea
se

�.�� ���in at �� �si. �he inlet
te��erature shall not e��eed
���� ������. � su��l� is also
ne�essar� �or the water��ooled
sa��le shield� whi�h should
�re�ent a te��erature in�rease
o� the shield in the u���osition
o� �ore than �����. �or sa�et�
reasons� no �ui�� dis�onne�ts
shall be used on water lines.

d� � �ressure re�ulated
�lean� oil �ree air �a desi��ant
dr�er should be used to �eri��
this� at a �ow rate o� �.�����in
allowin� ea�h �� heater to
re�ei�e at least �.� ����in.

e� a drain is re�uired to
handle the water bein� �ro�ided
�or the �� heaters and water�
�ooled sa��le shield �a �lose�
loo� s�ste� is also an o�tion�.

FLOBAR
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���� ������� ����������

���� �����
�tandard test method for
s�eci�c o�tical densit� of
smoke generated b� solid
materials

�� �����
�ethod for measurement�
in the laborator�� of the
s�eci�c o�tical densit� of
smoke generated b�
materials

���� ����
�ecommended �ractice for
determining smoke
generation of solid
materials

�nd o�tions for�
��� �����
�lastics �moke generation.
�etermination of o�tical
densit� b� a single chamber
test

��� ��� �art ��
�moke and to�icit� test

������� ���� ����.�����
for smoke emission for 
non�metallic com�onents

��� ����
�etermination of smoke
inde�

�he ��� �moke �ensit� �hamber is
widel� used in all industrial sectors
for the determination of smoke
generated b� solid materials and
assemblies mounted in the �ertical
orientation within a closed chamber.

�t measures the s�eci�c o�tical
densit� of smoke generated b�
materials when an essentiall� �at
s�ecimen� u� to �� mm thick� is
e��osed to a radiant heat source of
��k��m�� in a closed chamber�
with or without the use of a �ilot
�ame. �he radiant heat source can
be easil� re�laced with the �onical
�adiant �urnace for testing of
s�ecimens in the hori�ontal
orientation according to ��� ����
and ��� ��� �art � re�uirements.

FTT

� �est chamber with full width
o�ening door� allowing eas�
access for sam�le loading and
chamber cleaning.

� �hotomulti�lier control unit
with manual �ero and s�an
controls designed to be used
with the FTT software to
�erform automatic control of
the test �rocedure on the ���.

� �ontrols are mounted beside
the chamber for con�enient
o�eration. �he� are not
obstructed when the door is
o�en.

� �hree term tem�erature
controller for radiant heat
source with digital dis�la�.

� �hamber walls are �re�heated for
easier start�u� and con�enient
e�ui�ment o�eration.

� �afet� blowout �anel� easil�
re�laceable� allows for safe
o�eration of test method.

� �as measurement �orts are
a�ailable� for o�tional
measurements of to�ic gases.

� �abinet designed with a
standard ��� rack� for sim�le
addition of gas anal�sers� chart
recorder and other control units.

� �ir cooled radiometer for
furnace �u� calibration.

�he FTT ��� has been designed
s�eci�call� to incor�orate the
��� ���� �onical �adiant �urnace.
�his e�tends the �otential of the
��� b� allowing testing at heat
�u�es u� to �� k��m�� hori�ontal
orientation of the s�ecimen and
the measurement of mass loss rate
of the s�ecimen. �t takes
a��ro�imatel� �� minutes to
change from ���� ���� to the
��� ���� con�guration and the
e�ui�ment conforms to the recent
��� test �rotocols.

�he FTT ��� is su��lied with a
software �ackage called ����oft�
which was designed as a data
ac�uisition and �resentation
�ackage allowing either manual or
automatic control. �his enables a
more e�cient use of the
instrument� leading to larger dail�
through�ut of testing and
enhanced �ualit� gra�hical data
�resentation. �����oft� is a
�icrosoft �indows based �ackage
which collects test data and assists
with all calibration routines. �t can
be used for se�eral a��lications
including standardised testing to
���� ����� ��� ���� and �� ����
etc.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.
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�ull scale and �ero
transmission �alues are calibrated
into the so�t�are. �ll recorded and
dis�la�ed transmission �alues are
corrected� in real time� b� the
so�t�are �or calibration� �hate�er
the am�li�er range setting.

����o�t �ill
sa�e the data to a �le name
automaticall� generated �rom the
date and test number. �his is to
�re�ent an� �aluable data being
o�er�ritten. �lternati�el� the user
can manuall� enter a �le name.

�he start o� an e��eriment is
initiated b� the acti�ation o� a �oot�
s�itch or the �ush o� a button on
the com�uter screen. �n�ormation
about the test and the sam�le is
entered �rior to the run. �his is
stored to dis�� together �ith the
numerical data generated during
the test. �ata is collected and
stored at user de�ned inter�als.
�he inter�als can be de�ned o�er a
range �rom � to �� seconds. �eal
time data is dis�la�ed on the ���
during the course o� a test. �he
in�ormation is dis�la�ed in gra�hical
and te�tual �orm.

�he gra�hical �orm is an auto�
scaling gra�h �ith time on the
��a�is and transmission ��� and
s�eci�c o�tical densit� on t�o 
��a�es.

� �nstantaneous transmission ���
and s�eci�c o�tical densit� ����

� �ime �rom start o� test
� �a�imum �� and time to

ma�imum ��

� �urrent range setting and �lter
�osition

� �ass ���� �����
� �rom�ts ��isual and audio�

�hen the range setting or �lter
�osition re�uires changing �hen
o�erating in manual mode.
�hen o�erating under so�t�are
control the range setting is
automaticall� changed.

�he e��erimental data stored
during a run includes�
� �ime �seconds�� t
� �ransmission ��� at time t
� ��eci�c o�tical densit� at time t
� �ange and �lter �ositions at

time t
� �ass �g� at time t ���� �����

�n com�letion o� the test� the clear
beam transmission is recorded to
correct the data �or de�osits on the
o�tical s�stem. � re�ort including a
gra�h and table o� s�eci�c o�tical
densit� ���� against time is
�roduced. �he re�ort can be
�rinted on an� de�ice �ith a
�indo�s dri�er.

�he ������� ��ormerl� ���
����.���� o�tion is a gas sam�ling
s�stem �hich includes a �acuum
chamber� �acuum �um�� hand
metering �um� and gas anal�sis
detection tubes.

�ro�ision is made �or
gaseous��olatile test �roducts to be
dra�n through three �orts on the
to� o� the chamber at an� time �or
subse�uent anal�sis. �ne o� these
�orts is used to connect to the
������� �acuum bo�.
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���� ������� ����������

�easurin� �rinci�le ��eci�c o�tical �ensit� � �hite li�ht source an� �hotomulti�lier tu�e

�i�ht source �.� � �.�� � tun�sten �lament lam�

��eratin� heat �u� of ra�iant heat furnace �� � �.� ���m� �stan�ar� furnace� u� to �� ���m� for ��� �������� �re mo�el

�imensions �mm� ���� ��� � ���� ��� � ��� ���

�nternal �imensions of cham�er �mm� ��� ��� � ��� ��� � ��� ���

�o�er �u��l� ������� ��� � ����� �� � �� �

��traction s�stem �lo� rate of at least ����s

�as su��l� �ro�ane at � �ar ���.��si� �iltere� com�resse� air at � �ar

�ater ���� ���� onl�� �lo� rate of �������ml�min

�ass �alance �ccurate to �.��

�ue to the continuous �e�elo�ment �olic� of FTT technical chan�es coul� �e ma�e �ithout �rior notice.

�he FTT ���� s�stem can �e use�
�ith the ��� or other instruments
to measure the concentration of
to�ic s�ecies in accor�ance �ith
these stan�ar�s to ai� in �ro�i�in�
�ata for use in com�ustion to�icit�
assessment.

FTT also o�ers a heate� �as
sam�lin� s�stem. �he s�stem
inclu�es a heate� �lter� �m heate�
line an� � � tem�erature
controllers.

�he ��� ��� attachment com�rises
a s�ar� i�nition �urner an� stirrer
fan. �he FTT ����oft soft�are is
com�ati�le �ith this o�tion.
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�he � �etre �ube is used for
measuring smoke emission when
electric cables are burned under
de�ned conditions� for e�am�le�
when se�eral cables are burned
hori�ontall�. �he tests are carried
out in a cubic enclosure� a
�hotometric s�stem is used to
measure increase in smoke densit�.

�his unit was de�elo�ed b� �ondon
�rans�ort scientists in �ngland and
is designed to re�licate the �re
conditions found in enclosed s�aces
�such as an underground tunnel�.

�hese units are �roduced to meet
the s�eci�cation used in man�
electric cable tests including ���
�����. �t �ermits the com�arison
between the standard absorbance
of airborne �articulates e�ol�ed
under the s�eci�ed conditions of
each test method. �he �ariables
include thermal characteristics�
form� dimensions and �ositions of
the test �iece.

�he unit can be su��lied in a self�
assembl� kit form or can be full�
installed b� FTT �ngineers. �he unit
is made of steel sheet �anels and
can be su��lied with customised
e�traction facilities and all
instrumentation� fans� stands and
sam�le mounting frames. �he
�hotometric s�stem has a
hori�ontal o�tical �ath of � m
between two o��osite faces of the
cube and the attenuation of light
transmitted through the chamber is
measured during the test.

�he enclosure is constructed from
�intec sheet steel of �.� mm
thickness ��ed to a steel
framework. � door with a window
enabling obser�ation is �laced at
the front of the cube� with sealing
at all a��ro�riate �oints.

�ealed windows ����mm � ���mm�
are �ro�ided in the two laterall�
o��osed faces for the transmission
of light from the hori�ontal
�hotometric s�stem �source and
recei�er�. �he centres of these
windows are situated at a height of
�.��m.

�he �hotocell recei�er is mounted
at one end of a ��� � ��mm tube
with a dust �rotection window at
the other end.�he inside of the
tube is matt black to minimise
re�ections. �he signal from the
�hotocell is �ro�ortional to the
transmission of light and is
recorded continuousl� during the
test� using a chart recorder or data
ac�uisition s�stem.

�he walls of the cube at �oor le�el
ha�e ori�ces for atmos�heric
�ressure e�ualisation. �n order to
a�oid strati�cation of smoke�
homogenisation is achie�ed b� a
fan �laced on the �oor inside the
cube which blows hori�ontall�
throughout the test.

�he method was de�elo�ed for
electric cables� but can be ada�ted
also to materials� e�ui�ment and
com�onents.

FTT �� �ube com�rises�
� � �etre �ube assembl�
� �hotometric s�stem�

stands� fans and sam�le
mounting frames

� ��traction fan and
ducting

� �indows �oftware.
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�nstrument su��lied �ith soft�are
at no e�tra char�e� �oft�are
u�dates �ro�ided free of char�e�

�m
o�

e 
�r

od
uc

tio
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� test name
� data �le name
� time inter�al for �rocessed

data
� conditionin� en�ironment

� �est �un� �ata is collected and
dis�la�ed durin� the course of
the test� �he information is
dis�la�ed in both �ra�hical and
te�tural form�

� �he follo�in� e��erimental data
is �rocessed after the test�
� time� t
� transmission at t
� absorbance at t

� � test re�ort can be �roduced
and �rinted after a test�

� �icrosoft �indo�s based user�
friendl� soft�are interfaces �ith
the � �etre �ube �hamber �ia a
multi�channel ��� board� �ne
channel monitors the transmission
out�ut from the �hotocell �ia an
interface bo��

�he �oft�are has the follo�in�
features�
� �alibration of the �hotometric

��stem
� ��ecimen �nformation such as�

� laborator� name
� s�ecimen descri�tion�

diameter and number of
cables tested
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firetesting 
technology

Fire T

Charlwoods Road, East Grinstead, West Sussex RH19 2HL, UK

LED Smoke Density��
Photometric SystemPhotometric System

(Based on DIN IN 50055���; 50055���; ISO 3182; ISO/TS 19850ISO 3182; ISO/TS 19850 
Used in ISO 9705; EN 13823 (SBI); EN 50399; 
UL 9540A; EN ISO 9239-1)

× ×

× ×

×

× × ×

× × ×

×

× × ×
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The FTT ‘Smoke Density 
Photometric System’ (based on DIN� 
50055 and ISO 3182) is 
designed to be used in conjunction 
with�� equipment that measures 
smoke from burning materials. The 
unit can be fitted to several 
instruments such as the 

Room/Corner Test (ISO 9705), 
Single Burning Item (SBI) (EN 
13823), Heat Release and Smoke 
Production Apparatus for Cables 
(EN 50399), UL 9540A, Flooring 
Radiant Panel (EN ISO 9239-1), etc.

The apparatus consists of:

New LED replaces halogen lamp 
The Light Source has traditionally 
been a halogen gas filled tungsten 
filament lamp, however that has 
become obsolete, with no direct 
replacement found. The technical 
specifications of ISO/TS 19850 
provide a methodology for 
comparing traditional white light 
systems with new LED lighting to 
confirm they can be used as an 
alternative. FTT has developed a 
new LED white light source and has 
demonstrated that the difference 
in results between the LED and 
Halogen systems are statistically 
insignificant. 

The new FTT LED system was 
tested in accordance with ISO/TS 
19850. Tests for drift and noise, 
optical filter checks and response 
times show that the new LED white 
light source has a similar (if not 
better) performance to the legacy 
halogen system. Smoke tests in an 
SBI following Method B of ISO/TS 
19850 show that the difference 
between the results 

These components are housed in 
an assembly with a collimating 
lens.

The signal from the Light 
Measuring Device is taken to the 
the Control Unit then to software, 
capable of continuously 
measuring relative light intensity 
against time as percentage 
transmission over the ranges to 
be studied. 

The system has a linear response 
with respect to transmittance and 
an accuracy of better than ±1.5% 
of the maximum reading. 

from LED and halogen systems for 
s1, s2 and s3 is statistically 
insignificant.

New System / Upgrade:
FTT's newly developed LED white 
light system is housed in the 
same sized unit as the halogen 
filament source and therefore 
physically fits into the same 
support system. Power for the 
system is provided by a new 
power supply complete with a 
LED drive unit. 

For upgrades of just the light 
source, customers with the legacy 
power supply unit can use an 
adapter cable that contains the 
required LED drive unit, instead of 
buying a new Control Unit. 

The Light Measuring Device 
consists of:

• Achromatic system of lenses
• Silicon photo­electric cell

• High-gain low-noise amplifier

Medium Smoke Heptane Test (s2)

Low Smoke Heptane Test (s1)

High Smoke Heptane Test (s3)

• Light Source
• Light Measuring System
• Control Unit
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Smoke Photometric System

An analogue voltage output from 
the Control Unit (for the 
transmission) can be taken to a 
data acquisition unit built directly 
into the FTT gas analysis rack for 
large-scale calorimeters (including 
the SBI, EN 50399, Room/Corner 
Test and UL 9540A) and Flooring 
Radiant Panel. 

A standalone Windows based 
software package is also available 
to enable simple data acquisition, 
analysis and storage via a data 
acquisition system.  

SBI Smoke Measuring System

Testing of the New LED System

Test Results

× ×

× ×

×

× × ×

× × ×

×

× × ×

FTT
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��� ��������
�ests on electric and o�tical
�bre cables under �re
conditions

��� ������� s�eci�es the �rocedure
for testing the resistance to �ertical
�ame �ro�agation for a single
�ertical electrical insulated
conductor or cable� or o�tical �bre
cable� under �re conditions. 
�art ��� s�eci�es the use of a � ��
�re�mi�ed �ame and the test
e�aluates the �ame s�read of a
cable under e��osure to a small
�ame. �his test is rele�ant for the
classes ��ca� ��ca� �ca� �ca and �ca.

FTT

�he FTT ��� ������� tests for the
�ertical �ame �ro�agation of a
single insulated wire or cable is a
bench scale test to determine the
resistance of a single cable to a
��� �ame a��lication.

�he a��aratus is su��lied as a
com�lete s�stem incor�orating all
the features necessar� for ease of
use and safet�. �t conforms ���
��������� �test for �ame
�ro�agation� and ��� ���������
�test for �aming dro�lets�.

�his e�ui�ment uses a � �� �re�
mi�ed �ame �ro�ane burner and is
for general use� e�ce�t that it ma�
not be suitable for the testing of
small single insulated conductors�
cables of less than �.� mm� total
cross�section or small o�tical �bre
cables. �n these cases� the
�rocedure gi�en in ��� ��������� is
recommended.

�he a��aratus features include�
� �ench �ounted ��en �est

�creen
� �ori�ontal ��ecimen �u��orts
� �gnition �urner com�liant with

��� ����������� with sim�le
angle ad�ustment from ��� to
��� and a gas safet� s�stem

� �lectronic ��ar� �gnition
� �ontrol �nit with �afet�

�nterloc�s and �as and �ir �low
�d�ustment

� �i�erter �anel with �as and �ir
�ass �low �ontrollers for
accurate and stable �ow when a
�ame is detected.
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holder� which carries the test
s�ecimen. �he radiant heater
s�stem is full� automatic� with
s�ark ignition and safet� interlocks.

�he FTT ��read of �lame ���aratus
is a so�histicated instrument�
designed to make the calibration
and use of the instrument �er� user�
friendl�. �he ����oft software
�ackage ac�uires test data� assists
with calibration routines and
automaticall� generates test re�orts.

�he software interfaces with the
��� a��aratus �ia a multi�channel
��� con�erter� into which all the
re�uired signals are connected. �his
interface unit connects to the
com�uter �ia a ��� cable.

�he user interface is a �icrosoft
�indows based s�stem with �ush
button actions and standard
�indows data entr� �elds� dro�
down selectors� check bo�es and
switches.

�he �oftware has the following
features�
�. �iew of �ransducer �ignals
�. �eat �elease �ate �alibration
�. �utomatic �ile �aming
�. �ata �ollection
�. �ata �resentation

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

� �he control �anel is located on
the radiant �anel frame. �his
incor�orates all of the electrical
indicators and controls for dail�

�he ��read of �lame ���aratus is
an im�ortant test for com�aring the
�erformance of essentiall� �at
materials� com�osites or
assemblies� which are used
�rimaril� as the e��osed surfaces of
walls. �om�arati�e test data is
generated from measurement of
the lateral s�read of �ame along
the surface of a s�ecimen of a
�roduct �erticall� orientated. �he
s�ecimen is sub�ect to radiated
heat in the �resence of a �ilot
�ame.

��� ������ and ���� ����� allow
wider use of the test be�ond
marine a��lications. �he ma�or
di�erences between ��� ������
and the ��� test are that 
��� ������ is limited in sco�e to
testing the s�read of �ame o�er
�ertical s�ecimens and does not
include the stack for estimating
heat release rate.

�he FTT ��read of �lame ���aratus
uses a gas��red radiant heat �anel
with �ilot �ame ignition to ignite a

test s�ecimen. �ollowing ignition�
an� �ame front which de�elo�s is
noted and a record is made of the
�rogression of the �ame front
hori�ontall� along the length of the
s�ecimen in terms of the time it
takes to tra�el to �arious distances.
�he results are e��ressed in terms
of the �ame s�read distance�time
histor�� the critical heat �u� at
e�tinguishment� the a�erage heat
for sustained burning and the �ame
front s�eed.

�o meet the ��� s�eci�cation a
stack is �tted com�lete with
thermo�ile for estimating heat
release rate. �he FTT ��read of
�lame ���aratus is su��lied with all
necessar� controls� �u� meter and
s�ecimen holder. �he com�lete test
a��aratus consists essentiall� of
three main com�onents� a radiant
�anel su��ort framework and a
s�ecimen su��ort framework which
are linked together to bring the test
s�ecimen into the re�uired
con�guration in relation to the
radiant �anel� and the s�ecimen
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�easuring �rinci�le �easurement of �ame s�read o�er a �erticall� orientated material sub�ect to uniform radiant heat �u�
�easurement of heat release rate using a calibrated thermo�ile s�stem

�alibration burner �he out�ut from the mass �ow meter is calibrated for ���� � ����sl�m of methane gas

�oftware ����oft� �indows ��

�lu� meter �chmidt��oelter heat �u� meter for measuring the �u� �ro�le along the s�ecimen

�imensions ����mm ��� � ���mm ��� � ����mm �� e�cluding chimne��
� minimum ceiling height of ����mm is re�uired to accommodate chimne� and e�traction hood

� minimum �oor s�ace of �m � �m is re�uired to allow for remo�al of calibration burner

�ue to FTT�s continuous de�elo�ment �olic� s�eci�cations could change without �rior notice�

��traction � ceiling mounted fume e�haust s�stem with a ca�acit� of at least ���m��s

�ower ��� ��� at ����� �� �� �m�

�as �adiant �anel re�uires �ro�ane or �ethane at least � �ar and a �ow rate of u� to ���g�s
�ilot �lame �cet�lene gas at least ��� ��min at � bar ����� �si�
�alibration �urner �ethane gas of at least ��� �urit� with a ma�imum �ow of ����min at a ma�imum �ressure of �� �si� ���� �nl�� �ot
su��lied with ��� ������

�ir �or the radiant �anel an air �ow u� to ��g�s at ����si is re�uired

�ater 600-900 ml�min water �ow through the heat �u� meter at room tem�erature� i�e� �������

use and connections for the
com�uter�

� �itted to the rear of the radiant
�anel is a t��e�� thermocou�le
which monitors the tem�erature
of the assembl�� �hould a
blowback occur in the chamber
of the radiant �anel� the
tem�erature rise will be sensed
b� the thermocou�le and will cut�
out the gas su��l� to the unit�

� �he mass �ow meter is used
during calibration of the stack
for heat release rate
measurements� �his can be
connected to the com�uter if
su��lied or a chart recorder�

� �he �n��� �ontrols for the
�am�le �ilot �lame� �adiant
�anel and �ir �lower are located
along the lower edge of the
radiant �anel frame�

� �ser friendl� ����oft software
�ackage ac�uires test data�
assists with calibration routines
and automaticall� generates test
re�orts� �t allows for a more
e�cient use of the instrument�
leading to a larger dail�
through�ut of testing and
enhanced �ualit� data
�resentation�
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�� ��� �������
�eaction to �re tests for
building �roducts �
�ori�ontal surface s�read of
�ame for �oor co�erings

���� �����
�tandard test method for
critical radiant �u� of
e��osed attic �oor
insulation using a radiant
heat energ� source

���� ����
�tandard method of test for
critical radiant �u� of �oor
co�ering s�stems using a
radiant heat energ� source

�he �uro�ean �onstruction
�roducts �egulation re�uires that
all �uro�ean �ember states use
this test method as �art of the
re�uirements needed to e�aluate
reaction to �re �erformance for all
�ooring �roducts. �his test method
�ill e�entuall� ta�e �recedence
o�er national regulator� methods
to classif� most �ooring �roducts
and �ill be re�uired b� all su��liers
of �ooring materials into the ��
and neighbouring states ado�ting
these regulations. �he instrument
also ful�ls the e�ui�alent test
re�uirements of ���� �����
���� ���� and ���� ���
standards in the ���.

�his �ooring radiant �anel is used
to measure the critical radiant �u�
of hori�ontall� mounted �oor
co�ering s�stems e��osed to a
�aming ignition source in a graded
radiant heat en�ironment. �t can
also be used to measure this same
critical radiant �u� for e��osed attic
�oor cellulose insulation.

FTT
�he radiant heat is a��lied b�
means of a gas�fuelled �anel�
inclined at ���� and directed at a
hori�ontall� mounted �oor co�ering
s�stem s�ecimen.

�he radiant �anel generates a
radiant energ� �u� distribution
ranging from a nominal ma�imum
of ��.� ���m� to a minimum of
�.� ���m�.

� small stainless steel �ilot burner
aids in s�ecimen ignition.

�he distance burned until �ame�out
is reached is con�erted� b�
calibration� into an e�ui�alent
critical radiant �u�� in ���m�.

� smo�e measuring s�stem is
mounted on a se�arate frame at
the e�haust stac�.

� �ttached �ontrol �ac� for
con�enience in use� allo�ing
obser�ation of the a��aratus
during e�ui�ment set�u� and
calibration.

� �utomatic ignition of the radiant
�anel and safet� cut�out.

� �ata �nal�sis and �c�uisition
�oft�are.

� �inged access to test area� �ia a
� �osition door �ith obser�ation
�indo� and sliding �latform.

� �tainless steel hood �ith smo�e
measurement �orts.

�nstrument su��lied �ith soft�are
at no e�tra charge. �oft�are
u�dates �ro�ided free of charge.
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���� ����� ���� ������
�tandard �est �ethod for
�urface �lammabilit� of
�aterials �sing a �adiant
�eat �nerg� �ource

�he �adiant �anel �lame ��read
���aratus measures the surface
�ammabilit� of building �roducts
����� ����� and cellular �lastics
����� ������ b� using a gas��red
radiant heat �anel. �t is intended to
measure and describe the
�ro�erties of materials� �roducts�
or assemblies in res�onse to heat
and �ame under controlled
laborator� conditions and the
results of this test ma� be used as
elements of a �re risk assessment
that takes into account all of the
factors that are �ertinent to an
assessment of the �re ha�ard of a
�articular end use. �n inde�� �s� is
determined from the �ame s�read
and heat e�olution factors. �his
radiant �anel inde� is a re�uired
�arameter in �arious s�eci�cations�
es�eciall� for the mass transit
industr� �buses and trains�.

�he test is made on s�ecimens of
small si�e that are re�resentati�es�
to the e�tent �ossible� of the
material or assembl� being
e�aluated. �he rate at �hich �ames
�ill tra�el along surfaces de�ends
u�on the �h�sical and thermal
�ro�erties of the material� its
method of mounting and
orientation� the t��e and le�el of
�re or heat e��osure� the
a�ailabilit� of air� and �ro�erties of
the surrounding enclosure.

�his test method of measuring
surface �ammabilit� of materials
em�lo�s a radiant heat source
consisting of a ��� � ��� ���� �
���mm� �anel in front of �hich an
inclined �� � ��� ���� � ���mm�
s�ecimen of the material is �laced.
�he orientation of the s�ecimen is

such that ignition is forced near its
u��er edge and the �ame front
�rogresses do�n�ard.

� factor deri�ed from the rate of
�rogress of the �ame front and
another relating to the rate of heat
liberation b� the material under
test is combined to �ro�ide a �ame
s�read inde�.

�he �ame s�read inde�� �s� of a
s�ecimen as the �roduct of the
�ame s�read factor� �s� and the
heat e�olution factor� �� as follo�s�
Is � FsQ

FTT

�he FTT �adiant �anel �lame
��read a��aratus is su��lied as a
com�lete eas��to�use s�stem.

�eatures include�
� �orous cement and cast iron gas

o�erated radiant �anel 
���� � ���� �ith electric s�ark
igniter and automatic safet�
�ame out detector.

� �tainless steel s�ecimen holder�
�ith obser�ation marks e�er�
��mm ���� for assessing the
�rogress of the �ame front.

� �tainless steel s�ecimen
su��ort.

� �tainless steel �ilot burner
assembl�.

� ��rometer to determine the
surface tem�erature of the
radiant �anel� including
mounting bracket.

� �ir �o� meter and gas control
�al�e to control the mi�ture to
the radiant �anel.

� �tainless steel e�haust stack
�ith a remo�able �anel to
enable eas� cleaning of
thermocou�les.
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� �he stack is �ro�ided with �
ther�ocou�les as re�uired b�
the standards.

� �alibration burner with �ethane
gas �ow �eter.

� �afet� gas controls and cut o�
circuitr�.

� ��ata logger and anal�sis
software ����oft.

�his test a��aratus is
co��le�ented with the ����oft
software �ackage to �ake the
calibration and use of the
instru�ent e�tre�el� eas�.

����oft is a �indows based
software which enables si��le data
ac�uisition� anal�sis and storage �ia
a ���bit data logger. �ll �ara�eters
are dis�la�ed. �he software
interface can be retro�tted to an�
e�isting ���� ���� a��aratus. �he
�ersatile data logger �a� be used in
other a��lications and is su��lied
with software that allows the data
stored in the logger to be
downloaded to a �� for further
anal�sis.

�he �tatus �anel dis�la�s the
signals fro� all the transducers �the
eight ther�ocou�les in the stack
and the ��ro�eter� on the left to
indicate when the stack
te��erature and ��ro�eter �eet
the test criteria. �n the right of the
�tatus �anel is a stack calibration
gra�h and the �alue of as used in
the calculation of the heat
e�olution factor which is e�ual to
�eat �elease �ate recorded for a
change in te��erature of �����.
�he calibration and test routines
are �er� eas� to conduct b�
following the o�tion �enu on the
����oft software.

�esult �rocessing is �er� si��le b�
using the a�ailable cur�e �t feature.
�he te��erature rise �s ti�e gra�h
can be dis�la�ed and �rinted. �he
calibration data used for �rocessing
the results can be changed and
recalculated after the test run.
�e�ort can be generated and
�rinted b� one �ush of a button on
the �rint �e�ort �anel.

�nstru�ent su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.
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�his test method is used to e�aluate
the �ammabilit� and �ame
�ro�agation characteristics of
thermal�acoustic insulation when
e��osed to both a radiant heat
source and �ame in a test chamber.

�he radiant heat is a��lied b�
means of an electric �anel� inclined
at ���� and directed at a hori�ontall�
mounted s�ecimen. �he radiant
�anel generates a radiant energ�
�u� distribution ranging from a
nominal ma�imum of �.���cm� to a
minimum of �.���cm�� o�erating at
tem�eratures u� to �����. �he �u�
is controlled with a th�ristor �ower
unit and measured with a ��.�mm
c�lindrical water�cooled total heat
�u� densit�� foil t��e �ardon �age.
�he out�uts from the th�ristor and
heat �u� meter are dis�la�ed on a
�rogrammable ��� meter.

�o ignite the s�ecimen a �ro�ane
�enturi �ilot burner with an a�iall�
as�mmetric burner ti� is mo�ed
back and forth from the outside of
the test chamber.

�he electric �anel and �ilot burner
are located in a test chamber. �he
sides� ends and to� of the chamber
are insulated with a �brous ceramic
insulation. �he front side has a high
tem�erature� draft free obser�ation
window. �elow the window is a
sliding �latform to enable the user
to easil� insert either the
calorimeter holding frame or
s�ecimen holding s�stem �retaining
and securing frames�.

�he chamber tem�erature is
monitored with a thermocou�le
and dis�la�ed on a �rogrammable
��� meter. �he test duration is

�imensions �.�m ��� � �.�m ��� � �.��m ���

�ood �.�m ��� � �.�m ��� � �.�m ���

�ater �������� �.�bar ��� �si�� ������� m��min.

�lectrical ��� su��l� at ������

�as �ommercial grade �ro�ane

��traction s�stem �����m��min

measured with a �rogrammable
electronic ��� timer.

��tions include a�
� �ser friendl� software �ackage

that automaticall� con�gures a
data ac�uisition unit. �his user
interface is a �icrosoft �indows
based s�stem with �ush button
actions and standard �indows
data entr� �elds� dro� down
selectors� check bo�es and
switches.

� �tainless steel hood to collect
the smoke gases.

� �moke measurement s�stem

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.
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�his ��� ���� describes
four methods for
determining the
�erformance of roofs to
e�ternal �re e��osure. �he
four methods assess the
�erformance of roofs under
the following condition

�est � � with burning
brands

�est � � with burning
brands and wind

�est � � with burning
brands� wind and
su��lementar� radiant
heat.

�est � � with two stages
incor�orating burning
brands� wind and
su��lementar� radiant
heat.

�he tests assess the �re s�read
across the e�ternal surface of the
roof� the �re s�read within the roof
��ests �� � and ��� the �re
�enetration �tests �� � and �� and
the �roduction of �aming dro�lets
or debris falling from the underside
of the roof or from the e��osed
surface �tests �� � and ��. �ests �
and � are not a��licable to
geometricall� irregular roofs or roof
mounted a��liances e.g. �entilators
and roof lights.

�he four tests listed abo�e do not
im�l� an� ran�ing order. �ach test
stands on its own without the
�ossibilit� to substitute or e�change
one for another. �his document
�ro�ides information on
instrumentation of all four �ests
that are a�ailable from FTT.

�he ��� ���� �est � �oo�ng �est is
an instrument used to determine
the �erformance of roofs to

e�ternal �re e��osure. �he test
method incor�orates burning
brands� wind and su��lementar�
radiant heat.

�n the ��� ���� �est � �oo�ng �est�
the test sam�le is �laced on the
��ecimen �older which la�s on the
�ifting �ed as �art of the �am�le
�ssembl�. �he ��ecimen �older can
be tilted and su��orted on stands
in a �� or ��� �osition de�ending on
the t��e of roof sam�le being
tested. �he �am�le �ssembl� is
used to mo�e the �am�le into the
correct �osition for testing. �he
height of the �am�le �ssembl� can
be ad�usted b� the electricall�
�owered lift table and it can be
wheeled into �osition between the
�uide �ails. �he �am�le �lignment
�ig and a s�stem of �to�s are
�ro�ided to ensure the correct
�osition of the assembl�.

�he �ir �o��le �lower �ssembl� is
�ositioned behind the �am�le
�ssembl� so that a uniform air�ow
is a��lied o�er the surface of the
test sam�le. �he air �elocit� is
established using the anemometer
according to the re�uirements
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detai�ed in the standard� �he
�o�ume �ow rate of the b�ower is
contro��ed �ia the �ouch �creen
interface on the �i�erter �tand�

�he �adiant �ane� �ssemb��
�mounted on the �ain �rame�
�ro�ides the su���ementar� radiant
heat source directed onto the
surface of the test sam��e� �he
�adiant �ane� can be ti�ted to
�ro�ide the �� or ��� �osition and
consists of four surface combustion
heaters which are inde�endent��
contro��ed from the �ua� �i�erter
�ssemb�� and �ontro� �o�� �he air
and gas �ow to each burner can be
ad�usted to �ro�ide an incident
radiant heat �u� distribution in
accordance with the standard �such
that the heat �u� meters each
measure �� � ��� ���m� at the
centre and �� � ��� ���m� at the
four �ocations on the ma�or a�es��

�he �a�ibration �ssemb�� �ro��e�
contains the �a�ibration ��ement
ho�ding the ��e �eat ��u� �eters�
�he �a�ibration ��ement is ti�ted to
the �� or ��� �osition and
su��orted on the arms of the
tro��e�� �he �ssemb�� is whee�ed
into �osition between the
ca�ibration guide rai�s� �he �eat
��u� �eters are su���ied with water
�ia a manifo�d mounted on the
assemb���

�he ��� ���� �est � �oo�ng �est is
a two stage test method
incor�orates burning brands� wind

and su���ementar� radiant heat�
�imi�ar to ��� ���� �est � it is a�so
used to determine the �erformance
of roofs to e�terna� �re e��osure�

�n the ��� ���� �est � �oo�ng �est�
the test sam��e is ��aced in a
�am��e �o�der which is ��aced on
the ��ecimen �o�er and an air sea�
is created� �he ��ecimen �o�er can
be ti�ted and su��orted at an ang�e
of ��� or hori�onta� de�ending on
the t��e of roof sam��e being
tested� �he underside of the sam��e
can be �iewed during the test
through the �iewing window in the
��ecimen �o�er which is mounted
on the �am��e �ro��e� �ssemb�� to
mo�e the �am��e into the correct
�osition for testing� �he height of
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the �am��e �ro��e� can be ad�usted�
�he �am��e ��ignment �ig and a
s�stem of �to�s are �ro�ided to
reach the correct �osition�

�he �urner �and �ssemb�� is used
as the �burning brand�� �he brand
com�rises a simu�ated town gas
�ame�

�he �uction �o� �ssemb�� is
connected to the ��ecimen �o�er
with a �uction �ose to simu�ate the
e�ect of �wind�� � �ressure
reduction on the underside of the
sam��e is estab�ished and
contro��ed using the �nc�ined �ube
�anometer and ��eed �ontro��er
�ssemb�� mounted on the �ua�
�i�erter �tand� �here is a�so a b�ow�
out �ane� on the other side of the
��ecimen �o�er�

�he �adiant �ane� �ssemb��
�mounted on the �ain �rame�

�ro�ides the �su���ementar�
radiant heat� source directed onto
the surface of the test sam��e� �he
�adiant �ane� can be ti�ted and
su��orted at an ang�e of ��� or
hori�onta�� �he �adiant �ane�
consists of four surface combustion
heaters which are indi�idua���
contro��ed from the �ua� �i�erter
�ssemb�� and �ontro� �o�� �he air
and gas �ow to each burner can be
ad�usted to �ro�ide an incident
radiant heat �u� distribution such
that the heat �u� meters each
measure �� ���� ���m��

�he �a�ibration �ssemb�� contains
the �a�ibration ��ement ho�ding the
four �eat ��u� �eters� �he
�ssemb�� is contained on a �am��e
�o�der which rests on the
��ecimen �o�er� �he �eat ��u�
�eters are su���ied with water �ia
a �anifo�d mounted on the
assemb���

�he instrument is contro��ed using
the su���ied �ouch �creen interface
and �ontro� ��stem� �his s�stem
�ro�ides safet� inter�oc�ing to
ensure the four gas burners which
form the �adiant �ane� can be
o�erated in a safe and contro��ed
manner� ��� o�erations are
conducted through the �ouch
�creen with the e�ce�tion of the
��ower �otor �eset and the �
�mergenc� �to�s�
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�o�trol �o� ��� ��� at ����� �� � ���

�a� �est �� �o�s�lt ��� for details
�est �� ��� ������� ��� at ����� �� �� ���
�est �� ��� ��� at ����� �� � ���

��issor �ift �a�le �est �� ��� ��� at ����� �� �� ���

�est � � �� ��ita�le e�tra�tio� s�ste� is re��ired� �o�s�lt FTT for details.

�est � � �� �� e��a�st s�ste� of �.� ���se� �it� a d��t dia�eter of ����� a�d ad��sta�le �o� is re�o��e�ded.

�ood �i�e �re�o��e�ded� �est �� �� � ��� stai�less steel
�est �� �� � ��� stai�less steel

�est �� � � �� �o��er�ial �ro�a�e ��� �i�i��� ��rit� is �sed to s���l� t�e fo�r radia�t �a�els.

�est � � �� ��e re��ired s���l� �ress�re is ��� �ar ���.���� �si� �it� a s�ita�le �ress�re re��lator.

�est �� ��ita�le air s���l� is re��ired� �o�s�lt FTT for details.

�est � � �� ��e air s���l� is �sed to s���l� t�e fo�r radia�t �a�els. ��e re��ired s���l� �ress�re is ��� �ar ������� �si� �it� a s�ita�le �ress�re re��lator.

�ater at ������� is re��ired for �ooli�� t�e �eat ��� �eters.
� �ress�re of a��ro�i�atel� �.� �ar ��� �si� is re�o��e�ded at a lo� �o� rate ������� �l��i�.

��terfa�e �a�les �lease refer to i�str��e�t i�str��tio� �a��al for detailed re��ire�e�t.

�ra�d FTT do �ot s���l� a�� �ra�ds� �lease refer to sta�dard ��� ���� for detailed re��ire�e�t.
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� �lu� �eter
� ����alc �oftware
� �ethane �alibration �urner

�o�tional�
� �himne� with �hermo�ile

�o�tional�

�se of this instrument under a
suitable hood enables the user to
carr� out thermal e��osure studies�
under the same �recise e��osure
conditions as those used in the
�one �alorimeter� whilst �isibl�
obser�ing the s�ecimen reaction
and measuring the mass change. 
� �ue containing a thermo�ile can
also be added to the unit. �nce
calibrated using a methane burner
the thermo�ile out�ut can be used
to �uantif� heat release.

� �ire �odel meets the
s�eci�cation of the ��� ����
�one �alorimeter.

� �ire �odel manufactured from
stainless steel for long life.

� � �ontrol �hermocou�les for the
cone heater to maintain
accurate heat �u�.

�he test method is used to assess
the mass loss rate of a �roduct
under test conditions. �he
�nternational �tandards ��� �����
and ��� ����� s�ecif� this method
for assessing the mass loss rate of
essentiall� �at s�ecimens e��osed
in the hori�ontal orientation to
controlled le�els of radiant heating
with an e�ternal igniter under well�
�entilated conditions.

�he mass loss rate is determined b�
measurement of the s�ecimen
mass and is deri�ed numericall�.
�he time to ignition �sustained
�aming� is also measured in this
test. �ass loss rate can be used as
an indirect measure of heat release
rate for man� �roducts. �owe�er�
some �roducts� e.g. those with high
water content� will ha�e mass loss

rates that are not so closel� linked
to heat release rates.

�uch �roducts need to be tested in
accordance with ��� ������ for
correct assessment of heat release.

FTT

�he FTT �ass �oss �alorimeter
consists of a com�lete �re model
from the �one �alorimeter. �t is an
economical solution for those
working to a limited budget and
with a ma�or interest in ignitabilit�
and mass loss work.

�he a��aratus consists of�
� �onical �adiant �eater
� �hermocou�les
� �ater �ooling �ollar
� �eater �hutter �ssembl�
� ��ark �gniter
� ��ecimen �older
� �oad �ell
� �old �late �o�tional�
� �ontrol �nit
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� �he s�ecial FTT s�lit shutter
mechanism is designed to
reduce the radiated heat from
a�ecting the sam�le su��ort
s�stem and more im�ortantl�
allowing time after the sam�le is
�ositioned on the load cell
before the test is started. �he
shutter is �ermanentl� in �lace
on the a��aratus and is
o�erated using a sim�le le�er
which o�ens the shutter
s�mmetricall� from the centre.

� �he FTT s�ark assembl� is
manuall� inserted into �osition
using a le�er mechanism. �his is
used in con�unction with the
shutter mechanism. �he
se�uence of o�eration is such
that the electrodes can be
�ositioned abo�e the sam�le
with the shutter closed. �t the
start of a test the o�erator
o�ens the shutter le�er which� in
turn� automaticall� starts the
s�ark se�uence. �icro�switches
are �tted to the s�ark arm and
the shutter mechanism for safe
o�eration.

� �am�le weight measurement is
b� a strain gauge load cell with
�uick electronic tare facilit�. �he
weight of the sam�le holder is
�eroed electronicall� on
touching a button.

� �he load cell is housed in an
enclosed case to reduce the
e�ect of tem�erature change.

� �ontrol unit is su��lied in its
own case with switches for
�ower� ignition� load cell and
cone heater.

� �urotherm tem�erature
controller for ram� and control
of cone heater.

� �oad �ell controller with weight
ranging facilit� to im�ro�e
�erformance to suit weight of
sam�le ������ g�.

� �ire �odel and �ontroller
designed to be assembled in the
FTT �one frame for u�grading to
a full �one �alorimeter at a later
stage if re�uired.

�he FTT �ass �oss �alorimeter is a
so�histicated instrument and in
order to make the calibration and
use of the instrument e�tremel�
eas�� the ����alc software �ackage
is s�eciall� designed to
com�lement the instrument.
����alc is a �owerful� �et eas� to
use� �icrosoft �indows based
a��lication which allows the user to
�erform most o�erations re�uired
on the a��aratus with the aid of a
com�uter. �t assists with calibration
routines� ac�uires test data and
�roduces test re�orts.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

�he �ain �anel is used to access all
the functions a�ailable in ����alc
software�
� �tart �est
� �tatus
� �oad �ell �alibration
� �eat �lu�
� ��� �alibration
� ��� �heck
� �rint �e�ort
� �on�gure
� �bout
� ��it

�he �est �un �anel shows the
readings from the transducers in
real time� the heat release rate and
�eak heat release rate �if
thermo�ile �tted�. �f the s�eci�c
e�ui�ment is �tted then gra�hs of

mass� heat release rate and
thermo�ile out�ut are dis�la�ed. �t
also shows the total test time
�including the baseline time�� the
test time �the time that the
s�ecimen has been e��osed to the
heat from the cone heater� and the
recorded times to ignition and
�ameout.

�hen the test is �nished comments
about the test and the obser�ations
for an� e�ents marked during the
test can be entered. �lso the
ignition and �ameout times can be
edited if re�uired.

�he results from a test or heat
release rate calibration can be
�iewed and re�orts �rinted b�
sim�l� �ressing the �rint �e�ort
button.
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�he FTT �icro �alorimeter was
de�elo�ed in co�o�eration with the
�ederal ��iation �dministration
�����. �t determines fundamental
thermo�chemical data in seconds
and �redicts �re �ro�erties of
materials.

�he techni�ue enables �arameters
such as ��eci�c �eat �elease �ate
���g�� �eat of �ombustion ���g�
and �gnition �em�erature ���� to be
�uic�l� determined from �er� small
����mg� s�ecimens. �t is a low cost
and accurate techni�ue� t��ical
re�eatabilit� is � ��.

�icro �alorimeter data has been
shown to correlate with �re test
data ��one �alorimeter� �����
�ammabilit� results ����� ����� and
combustion tests ��omb
�alorimeter� and is therefore seen
as a �owerful� low cost tool to
assess and �redict �ammabilit�
�ro�erties.

�he FTT �icro �alorimeter uses the
same o��gen consum�tion
calorimetr� techni�ue used in our
bench and room scale calorimeters.
�he s�ecimen is �rst heated at a
constant rate of tem�erature rise
�t��icall� ����s� in a ��rol�ser and
the degradation �roducts are
�urged from the ��rol�ser b� an
inert gas �nitrogen�. �he gas stream
is mi�ed with o��gen and enters a
combustor at ����� where the
decom�osition �roducts are
com�letel� o�idised. ���gen
concentrations and �ow rates of
the combustion gases are used to
determine the o��gen consum�tion
in�ol�ed in the combustion �rocess
and the heat release rates are
determined from these
measurements.

�he FTT �icro �alorimeter is
su��lied with a �icrosoft �indows
based data ac�uisition and anal�sis
software with an intuiti�e user
interface using standard �indows
data entr� �elds� dro� down
selectors� chec� bo�es and
switches.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

�he software enables�
� �he instrument status to be

shown
� �alibration of the instrument

and storage of calibration results
� �ollection of data generated

during a test
� �alculating the re�uired

�arameters
� �resenting the results in a

manner a��ro�ed b� the
�tandard

� �bilit� to generate �uantitati�e
results in minutes

� �utomatic control of
tem�erature and gas �ow rates

� �mall sam�le si�e ����mg�
� ��er tem�erature �rotection of

both furnaces
� �emo�able rear co�er to access

all ser�iceable �arts such as the
�uel �ell for ease of
maintenance

� �ual �oltage ����������
������� ��o need to switch�

�ccurate and cost e�ecti�e
micro calorimetr� using a
��rol�sis �ombustion �low
�alorimeter ������
���� �����
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�o����to� o����t��� t������t��� ����� 2� to ������

���t��� ��t� ��2 to 3����

������ ���� � to ���

��t��t�o� ����t ���

�����t�����t� � ��

�������o�� ������ ��� � 3���� ��� � ����� ���

����t �� ���o������ ��t� ��� ���33������ ��� �2�23����� �� �� ��2����� �� �� ����2

��� to t�� �o�t���o�� �����o����t �o���� o� FTT t�������� ������� �o��� �� ���� ��t�o�t ���o� �ot����

��� ������ �������� ������t�� ��t�o��� �o����� ����� �t ����o����t��� 2 ���
�������� ������t�� ������ �t ����o����t��� 2 ���

�o��� ���� �o�t��� ���2����� ���� �������

��t���t�o� ���� ����o��� o� ��t���t�o� ���t�� ������� o� ��t���t��� � �o���� �o� o� ���������

������ ��t� � ������t� o� 2�� �� o� ����t�� ��� � �����t���t� o� ������� to ����� ��������� o� �o�t������� o� �ot��

������t� ������t� �� �������� to ���o�� t�� ��t�� ��o� t�� �������

FTT_FAA Micro Calorimeter 2020 V2_1st proof  06/03/2020  08:57  Page 153



FIRE TESTING TECHNOLOGY

174

FTT_FAA Micro Calorimeter 2020 V2_1st proof  06/03/2020  08:58  Page 154



PRODUCT CATALOGUE

175

FTT_Large Scale Mattress Fire Test­ 2020 V2_1st proof  06/03/2020  08:59  Page 155



FIRE TESTING TECHNOLOGY

176
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�ecentl� the �alifornia �ureau of
�ome �urnishings and the
�onsumer �roduct �afet�
�ommission determined that all
residential mattresses to be sold in
the �� must meet a large scale heat
release test based on the dual
burner shown here. FTT can o�er
the com�lete instrumentation to
clients wishing to u�grade e�isting
�re test facilities or to build their
own test a��aratus. �n the later
case FTT su��lies a �ariet� of
modules� including a �as �nal�sis
�nstrumentation �onsole� a duct
section� a burner� a load cell and
software�data ac�uisition.

�he �onsole contains all the
necessar� instrumentation to
measure heat release rates and
other associated �arameters. 
�he s�eci�cation of this
instrumentation is the same for
both large and small scale
calorimeters and can therefore also
be con�enientl� disconnected and
used with the FTT �one
�alorimeter. �he duct section
contains �robes for gas sam�ling
and air �elocit� measurement along
with smoke measurement
e�ui�ment �white light or laser�.
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�� ��� �����
�eaction to �re tests for
building �roducts �
�etermination of the heat
of combustion

��� �����
�etermination of gross
calori�c �alue b� the bomb
calorimetric method and
calculation of net calori�c
�alue

���� �����
�tandard test method for
heat of combustion of li�uid
h�drocarbon fuels b� bomb
calorimeter

���� ������
�tandard test method for
heat of combustion of li�uid
h�drocarbon fuels b� bomb
calorimeter

���� ������
�tandard test method for
gross calori�c and ash �alue
of waste materials

���� ������
�tandard test method for
gross calori�c �alue of coal
and coke

���� �����
�tandard test method for
gross calori�c �alue of
refuse�deri�ed

�he bomb calorimeter is a widel�
used de�ice for measuring the heat
of combustion or calori�c �alue of a
material. �ith this a��aratus a test
s�ecimen of s�eci�ed mass is
burned under standardised
conditions. �he heat of combustion
determined under these conditions
is calculated on the basis of the
measured tem�erature rise while
taking account of heat loss.

�he combustion �rocess is initiated
inside an atmos�here of o��gen in a
constant �olume container� the
bomb� which is a �essel built to
withstand high �ressures. �t is
immersed in a stirred water bath�
and the whole de�ice is the
calorimeter �essel. �he calorimeter
�essel is also immersed in an outer
water bath. �he water tem�erature
in the calorimeter �essel and that of
the outer bath are both monitored.

�he ���gen �omb �alorimeter is a
�ersatile instrument and can be
used to measure the heat

generated from se�eral a��lications
and has been designed to conform
to current ����� ���� ��� �� and
��� standards.

� �uilding materials ��� ��� �����
� �oal� coke ����� ������
� �uel ����� ����� gasoline�

kerosene� fuel oil� �os. ��� and
��� diesel fuel and �os. ����� 
����� and ���� gas turbines fuels
and ��� �����

� �uel deri�ed from waste
material ����� �����

� ��drocarbon fuels
����� ������

� �ood� su��lements� cro�s
� �aste and refuse

� �easuring cell
� �ecom�osition �essel
� ���gen �lling station
� �onsumables for calibrations

and installation

1

7

6

5

4

3

2
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�� ��� ��������
�eaction to �re �or tests �
��nitabilit� o� buildin�
�roducts sub�ected to direct
i��in�e�ent o� �a�e �
�art �� �in�le��a�e source
test.

�he test is re�uired as �art o� the
�uro�ean construction �roducts
re�ulation classi�cation o� reaction
to �re �er�or�ance �or wall and
roo�n� �roducts and �oor
co�erin�s. ��he �in�le �la�e
�ource �est� ���nitabilit� ���aratus�
is built in accordance with
�� ��� �������.

�ull classi�cation and �er�or�ance
criteria can be �ound in a se�arate
FTT docu�ent ��ew �uro�ean 
�ire �estin� �lassi�cation
�� ��� �������� �eaction to �re 
�or �onstruction �roducts.�

�he �uro�ean �onstruction
�roducts �e�ulation classi�cation
criteria �or all buildin� �roducts� has
�er�or�ance classes �ro� ���.
�lthou�h other tests are re�uired
�or assess�ent� the sin�le �a�e
source a��aratus is needed �or
�uali��in� all t��es o� construction
�roducts to classes �� �� � and �.

�he classi�cation criteria �or each
�roduct �rou� are shown in the
tables below.

�lass �lassi�cation �riteria �dditional �lassi�cation �ther �est �ethod

� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

� �s � ����� within ��s ����osure � ��s� �la�in� dro�lets��articles �

� �s � ����� within ��s ����osure � ��s� � �

�lass �lassi�cation �riteria �dditional �lassi�cation �ther �est �ethod

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction �� ��� ������

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction �� ��� ������

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction �� ��� ������

�� �s � ����� within ��s ����osure � ��s� � �

�� �s � ����� within ��s ����osure � ��s� � �

�lass �lassi�cation �riteria �dditional �lassi�cation �ther �est �ethod

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

�� �s � ����� within ��s ����osure � ��s� ��o�e �roduction and �la�in� dro�lets��articles �� �����

�� �s � ����� within ��s ����osure � ��s� �la�in� dro�lets��articles �

�� �s � ����� within ��s ����osure � ��s� � �
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FTT

�� ��� ������� is �ased on t�e
�lein�renner met�od �or
determinin� i�nita�ilit� o� ��ildin�
�rod��ts in t�e �erti�al orientation
�� dire�t small �ame im�in�ement
�nder �ero im�ressed irradian�e. 

��e FTT ��nita�ilit� ���arat�s is
s���lied as a �om�lete eas��to��se
s�stem in�or�oratin� sa�et�
�eat�res. �t �as lar�e �ront and side
doors �or eas� a��ess. ��ese are
�la�ed �it� to���ened �lass �or ��ll
�ie� o� t�e s�e�imen d�rin� a test.

�n e�tensi�el� ad��sta�le ��rner
assem�l�� mo�nted on r�nners
ena�les t�e small �remi�ed �ame
to �e tilted at an an�le o� ��� to t�e
s�e�imen and o�ered to it in one
��id mo�ement.

� ��ll� ad��sta�le s�e�imen s���ort
�rame �a�ilitates lateral and �erti�al
mo�ement o� t�e s�e�imen �older
so t�at t�e �ame �an �e a��lied at
t�e �orre�t �osition �or eit�er
s�r�a�e e��os�re or ed�e e��os�re.

��e s�e�imen �olders are �a�a�le
o� �o�sin� t�e s�e�imens �� to and
in�l�din� �� mm t�i��. ��e FTT
i�nita�ilit� a��arat�s is s���lied
�it� one s�e�imen �older. ��tional
e�tras� m�lti�la�ered and loose �ll
materials.
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�easurin� �rinci��e ��nitabi�it� from sma�� �ame source

�abinet �imensions �e�terior� ���mm ��� � ���mm ��� � ���mm ���

��stem �imensions ����mm ��� � ����mm ��� � ���mm ���

�am��e �o��er �tan�ar� �o��er an� o�tions for mu�ti��a�er an� �oose ��� materia�s

�nemometer � �.� m�s accurac�

�to��atc� �ccurac� better t�an � secon� in �� minutes

�est �oom ��e i�nobi�it� a��aratus s�ou�� be situate� in a �rau��t free
en�ironment at �� � ��� an� a re�ati�e �umi�it� of �� � ���.

�as �u���� � su���� of natura� �as of minimum ��� �urit�. �n or�er to obtain
�ame stabi�it� t�e �as �ressure s�a�� be bet�een ����a an� ����a.

�oo� ��e combustion c�amber s�ou�� be situate� un�er a suitab�e
e�traction s�stem.

�ue to t�e continuous �e�e�o�ment �o�ic� of FTT tec�nica� c�an�es cou�� be ma�e �it�out �rior notice.

� �i�ita� anemometer�
t�ermometer an� a sto��atc�
are incor�orate� for sim��e
but accurate measurement of
t�e �o�� tem�erature an�
time.

�etai�e� �ro�uct cata�o�ues are a�so a�ai�ab�e for�
�

�� ����� �eaction to �re tests for bui��in� �ro�ucts e�c�u�in� �oorin�s e��ose� to t�erma� attac� b� a sin��e
burnin� item� t�e ���.

�
�� ��� ���� �eaction to �re tests for bui��in� �ro�ucts � �etermination of t�e �eat of combustion.

�
�� ��� ���� �eaction to �re tests for bui��in� �ro�ucts � �on combustibi�it� test.

�
�� ��� ������ �eaction to �re tests for bui��in� �ro�ucts � �ori�onta� surface s�rea� of �ame for �oor
co�erin�s.
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������t�����t�����f��������������
�������������t�������f�����������
������t����������t��t���
��������t���f����������������
���������������t��������t��t�������t
�f�t�������������t���f�t��
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�����������������t���t���
������t��������t�������������t���
���t�����f����������������������t������
���f����������������f��������
��t���������t����t��t������������
f������������t��t�������
������t�����t��������t������������
f��������f���������t������f
����t���t����������t��t��t��
������t����f�����������t������
���������� �����������t������

�������������t�������t��������������
���t���t����������������������������
��������t����������������t�������

����� ������������ ����������������������� ������������������

������� ����������� ��������������� �����������
��������������
tf ����������������t�������������
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and then a re�ort for the test
s�ecimen can be generated.

�he test re�ort shows the material
information� the initial� ma�imum
and �nal tem�eratures� the
re�uired tem�erature rises� the
total �aming time� the mass loss
�actual and as a �ercentage of the
initial mass� and a gra�h of the
recorded tem�eratures against
time. �he test re�ort also includes a
reference to the �ass�fail criteria
gi�en in the a��ro�riate �tandards
and states whether the s�ecimen
meets these criteria.

�ll the test data is sa�ed to the hard
disk as an ����� �le which can then
be im�orted into s�readsheets for
additional anal�sis.

�nstrument su��lied with software
at no e�tra charge. �oftware
u�dates �ro�ided free of charge.

�g
ni

ta
bi

lit
�

�he FTT s�stem has been designed
with accurac� and longe�it� in
mind. �he a��aratus is safeguarded
to ensure that the heater element
cannot be damaged during the
heating c�cle if the electrical
current is too high. �he bene�ts of
this s�stem o�er traditional �ariac
s�stems are� soft start� ram� rate�
�ower limit and o�er tem�erature
�re�ention. �his design also hel�s
to considerabl� e�tend the life of
the furnace.

�anufactured from steel with a
�ainted black �nish. �his single
�one furnace has a ma�imum
o�erating tem�erature of �����.
�he furnace is easil� re�laceable
during maintenance and ser�icing
�rocedures. �he furnace and
stabilising cone are held in a frame
which also includes the s�ecimen
holder su��ort and �iewing mirror.

�wo furnaces are a�ailable � one
which meets the re�uirements of
��� ����� ���� where there are
two furnace thermocou�les and
one which meets the �re�ious
�ersion of ��� ���� and other
international standards �with onl�
one furnace thermocou�le�.

� ��� instrument case houses all
the instrumentation. �his unit
features a tem�erature controller�
an o�er�tem�erature alarm and a
�ower controller� which control the
furnace tem�erature at ������
com�ensating for su��l� �oltage
�uctuations and dis�la�ing the
�ower being su��lied to the
furnace.

�he ��on�omb� software is a
�icrosoft �indows based
a��lication with sim�le �ush button
actions� data entr� �elds� check
bo�es and other standard �indows
o�erations.

�he o�erator can monitor
tem�eratures on a �tatus �anel
before �erforming a test without
recording an� data. �efore a test�
the s�ecimen information �material
name� densit�� mass� laborator�
name� etc.� is entered into the
com�uter and sa�ed to a �le.

�uring a test� the tem�erature of
the furnace� s�ecimen surface and
s�ecimen centre thermocou�les are
recorded at a rate of � �� �i.e. e�er�
�.� seconds� and the tem�eratures
dis�la�ed on a gra�h in real time.

�he status of the furnace
stabilisation �tem�erature� drift and
de�iation� is shown on the test
screen so that the user knows when
it is �ossible to start a �alid test.

�lso the initial� ma�imum and �nal
tem�eratures recorded b� the
thermocou�les are dis�la�ed during
the test run. �he end of test criteria
is determined b� the com�uter
software based on the drift of the
furnace thermocou�le�s�� so the
user knows when a test can be
sto��ed in order for it to be �alid.

�fter the test� the user is �rom�ted
to enter an� comments about the
material �erformance� the total
time of sustained �aming and the
�nal mass. �he a��ro�riate
tem�erature rises are calculated
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���� ������
�tandard test method for
measuring the minimum
o��gen concentration to
su��ort candle�li�e
combustion of �lastics
�o��gen inde��

��� ������� 
�lastics 
� �etermination of burning

beha�iour b� o��gen
inde�

� �art �� �mbient�
tem�erature test

��� ������� 
�lastics 
� �etermination of burning

beha�iour b� o��gen
inde�

� �art �� �le�ated�
tem�erature test

��� ��� and ��� ����
�� na�al engineering
standards

�he FTT ���gen �nde� ���� measures
the minimum �ercentage of o��gen
in a test atmos�here that is re�uired
to marginall� su��ort combustion�
�he �� is an economical and �recise
�ualit� control test of combustible
materials� �ts ease of use together
with high le�els of �recision has
made this techni�ue a �rimar�
characterising and �ualit� control
tool to the �lastic and electric cable
industries and it has been s�eci�ed
b� se�eral militar� and trans�ort
grou�s�

�he FTT a��aratus enables the
o��gen inde� to be determined in
accordance with ���� ������
��� ���� �art � or the �� �a�al
�ngineering �tandard ��� ����

� �ew �aramagnetic ���gen �ell
for assessing accurate o��gen 
�� ����� le�els

� �om�act unit for e�cient use
inside a laborator� hood� with
�entilation

� �utomatic �ow control gi�es
o��gen le�el ad�ustment b�
turning one single �al�e

� �uic� loading of test s�ecimen
into chimne�

� �igital dis�la� of o��gen
�ercentage in atmos�here
during test �no calculations
needed�

� �igital dis�la� of tem�erature of
gas mi�ture entering the test
chimne�

� �am�le holders for both rigid
and �e�ible sam�les su��lied

� �hortened gas �ath for ra�id
res�onse

� �om�act design

�he �le�ated��em�erature ���gen
�nde� module ����� is used
alongside the �� to determine the
o��gen inde� at tem�eratures u� to
������ �esearch shows that the
ele�ated tem�erature at which the
materials will burn in air is a better
determinant of combustibilit� than
is the con�entional o��gen inde��
���gen �nde� �alues fall when the
gas tem�eratures are increased�

�le�ated test tem�eratures are set
b� ad�ustment of the �re�heated
gas tem�erature le�els and setting
the heated glass furnace wall
tem�erature� �he tem�eratures of
both heated sections are
continuousl� dis�la�ed on the ���
control unit� �hen e��eriments are
being carried out using di�erent
o��gen le�els� gas conser�ation is
achie�ed b� using air from an
integral �uiet running �um�
between tests� �ottled nitrogen and
o��gen su��lies are onl� switched
into the s�stem for testing�

�he FTT a��aratus enables the
o��gen inde� at ele�ated
tem�erature to be determined in
accordance with ��� ���� �art � or
the �� �a�al �ngineering �tandard
��� ����

� �est tem�erature to �����
� �igital dis�la� of sam�le

tem�erature
� �igital dis�la� of column and

�re�heater tem�eratures
� �rans�arent radiant heated test

column
� �ighl� e�cient gas �re�heater
� �ir �um� to conser�e o��gen

and nitrogen su��l� during
standb� �eriod

� �ro�ane ignition source
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���� ������� ����������

�� ���
�ests for �lammabilit� of
�lastic �aterials for �arts in
�e�ices and ���liances

�he �� �� tests are conducted on
�lastic materials to measure
�ammabilit� characteristics� gi�ing
a �reliminar� indication of their
suitabilit� for a �articular
a��lication.

FTT �ro�ides the com�lete solution
for reliable testing for all �� ��
classi�cations in a robust� eas� to
use instrument. �he tests
determine �� �ame classi�cations
of materials for s�eci�c
a��lications�
� �i� of the classi�cations relate to

materials commonl� used in
manufacturing enclosures�
structural �arts and insulators
found in consumer electronic
�roducts ����� ���� ���� ���� 
���� ���.

� �hree of the remaining si�
classi�cations relate to low�
densit� foam materials
commonl� used in fabricating
s�ea�er grills and sound�
deadening material ����� ����
and �����.

� �he last three classi�cations are
assigned to �er� thin �lms�
generall� not ca�able of
su��orting themsel�es in a
hori�ontal �osition �������
������ and ������. �hese are
usuall� assigned to substrates
on �e�ible �rinted circuit
boards.

�hese tests determine the
material�s tendenc� either to
e�tinguish or to s�read the �ame
once the s�ecimen has been
ignited.

FTT

�he a��aratus is su��lied as a
com�lete s�stem incor�orating all
the features necessar� for ease of
use and safet�.

�t conforms to all ��e �� ��
hori�ontal and �ertical �unsen
burner tests and associated
international standards. �hese are�
� �ori�ontal �urning �est� �� ��

�� ����� ����� ��� ���������
��� ��� ������ ��� �����.

� �ertical �urning �est� �� �� ����
���� or ��� ����� ������ ���
������������ ��� ������ ���
�����.

� ���� ����mm� �ertical �urning
�est� ��� or ��� ����� ������
��� ������������ ��� ������ ���
�����.

� �hin �aterial �ertical �urning
�est� ������ ������ or �����
����� ������ ��� �����.

� �ori�ontal �urning �oamed
�aterial �est� ���� ���� or ����
����� ������ ��� �����.

� �urners ����� ������ ����
������ ��� ������ ��� ������

� � bench mounted draft free
combustion chamber with a
large inside �olume of �.�m� and
e�haust fan to enable sim�le
e�acuation of combustion
�roducts.

� �arge sliding window made from
heat resistant ceramic glass
gi�ing a generous �iew of the
s�ecimen during a test. �n
interior light is also �tted.

� ��ecimen holders
� �ull� ad�ustable hori�ontal and

�ertical s�ecimen su��orts.
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���� ������� ����������

�et�rt �t��d tr���d b��e ������ ����� fr�� r�d t� �e�tre �f f��t� ���t �r�� ��t� �e�tr�� ���e t���ed f�r ret�rt r�d� ��ue ��r���� ����� ����� ��t�
rubber feet

�et�rt r�d ������ ����� �t����e�� �tee� ret�rt r�d

����e� ���t ���der ��� ������� r�d ���der� ��t� �e�tre ����e� ������ t��t��� �f ����� �t ��� ����e �� ��r���e� ����e�� �ut��de �d�u�t�e�t
��re� ������ ����e �r�����t� bet�ee� �te���

��ree �r��� ����� ��ed�u�� ������ ��ree��r��� ������ f�r ���d��� ��r�u��r �r �rre�u��r �b�e�t��
�u�� �d�u�t�e�t ������ b�t� ���� t� be ���ed t� t�e �b�e�t ��t��ut ������ t� ���e t�e e�t�re ����� ��d e��b�e�
e�e� �e���t d��tr�but��� �r�u�d t�e r�d ����� ������rr����e ����e� ����� ��t� ���� �� ����� ��d �bre����� ���er ���er��
�����u� ��� ������t� � �����

��ree �r��� ����� �� �er t�ree �r��� ����� ��ed�u�� but �����u� ������� ������ ��� ������t� � ����

���� �e�d ������ ��e���t� ����e�����ted ��t� �e��� ����e�����ted br��� t�u�b �e�d �������� ��re���

��e��b�e ��e���e� �u���rt ��ed �� t�e ��r����t�� �ur���� �e�t� ��

��re ��u�e ����� � ������ ������ �� ��e����� �er ����� ��de ��t� ���� � ������ d���eter �r�� ��re� u�ed �� t�e
��r����t�� �ur���� �e�t� ��

���� �u���rt �t��d ��ed �� t�e ��r����t�� �ur���� ����ed ��ter��� �e�t� ���� ����� �r ����

����ed �����e �t����e�� �tee�� ����� ���� � ���� ��de ��t� ���� �u���rt ��u�e �f �t� �e��t� be�t t� f�r� � r���t ����e �t ��e e�d

��e���e� ���dre� f�r� ���� � ����� d���eter r�d� u�ed �� ���� �ur���� ��ter��� �e�t

�ue t� FTT�� ���t��u�u� de�e����e�t ������� ��e�����t��� ��u�d �����e ��t��ut �r��r ��t��e

��� �u���� � �u���� �f te������� �r�de �et���e ���� ���� ��� �ure�� ��t� � re�u��t�r f�r u��f�r� ��� ���� ��e ����e�t��� t� t�e
����ber �� � ��� d���eter ���e b�rb�

��tr��t��� ��e e�tr��t��� fr�� t�e ����ber �u�t be ����e�ted t� � �u�t�b�e e���u�t ����t� e��� fu�e �u�b��rd�

���er ��e�tr���� ���er �r���d���� ������ �������� �� �r
������ �������� �� �u�t be ������b�e �t t�e te�t ����r�tu�� 
���e�� �er���e� ��be��

���d�t������ ��e���e�� �re �re���d�t���ed �� ����rd���e ��t� ���� � ���
���� ���� �t �� � ��� ��d ��� re��t��e �u��d�t� f�r � �����u� �f �� ��ur��
��e���e�� f�r �ert��� te�t� �re t� be �re���d�t���ed �� �� ��r���r�u��t��� ��e� f�r ��� ��ur� �t �� � ��� ��d t�e�
����ed �� t�e de�����t�r f�r �t �e��t � ��ur� �t r��� te��er�ture� �r��r t� te�t����
���e re���ed fr�� t�e de�����t�r� ��e���e�� ����� be te�ted ��t��� �� ���ute��
��� ��e���e�� �re t� be te�ted �� � ��b�r�t�r� �t�����ere �f ������� ��d ������ re��t��e �u��d�t�� ��tt�� ����� be
���d�t���ed �� t�e de�����t�r f�r �t �e��t �� ��ur� �r��r t� u�e�
���e re���ed fr�� t�e de�����t�r� t�e ��tt�� ����� be u�ed ��t��� �� ���ute��

�e�t ���e���r�e� ��tt�� � � �u���� �f �b��rbe�t ��tt�� ����� ����� ��tt����
�d�e���e t��e�
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���� ������� ����������

�� �����
�� �tandard for �afet� for
�lectrical �ires� �ables� and
�le�ible �ords

�ire safet� for electric cable
�roducts is more im�ortant than
e�er. �anufacturers� re�sellers and
end�users of �ire and cable
�roducts need to be a�are of the
latest regulations and the �roducts
�hich meet those standards. �he
�� ���� is an internationall�
recognised standard test for these
�roducts.

�he FTT �� ���� test for
�ammabilit� of cable materials
gi�es a �reliminar� indication of
their suitabilit� for a �articular
a��lication. �he a��aratus is
su��lied as a com�lete s�stem
incor�orating all the features
necessar� for ease of use and
safet�. �t conforms to �� ����
�ertical s�ecimen �unsen burner
tests and associated international
standards.

�hese are�
�. ����. �ertical �lame and ���

�ests
�. ����. �able �lame �est
�. ����. ���� ��ertical ��ecimen�

�lame �est
�. ����. �ori�ontal���ecimen

���liance��ire �lame �est
�. ����. �ori�ontal���ecimen�

��� �lame �est

� � �arge doors �ith �indo�s
made from heat resistant
ceramic glass gi�ing a generous
�ie� of the s�ecimen during a
test.

� �ull� ad�ustable �ertical
s�ecimen su��orts.

� �ull� ad�ustable hori�ontal
s�ecimen su��orts.

� � burner in com�liance �ith
���� ������ �ith �re�
determined angle ad�ustment

���� ���� rest� and integral gas
control� gas�air mi� controls and
manometer.

� � solid state gas safet� s�stem
ensuring ma�imum o�erator
safet� during the test setu� and
testing acti�ities.

� ��o access �orts �ith airtight
gauntlets enabling access to the
chamber for mo�ement of the
burner and s�ecimen.

� �igital test duration timer
su��lied.

� �o� �oltage chamber lighting.
� �mo�e e�traction s�stem �ith

automatic inlet and e�haust
dam�ers.

� �igital di�erential �ressure
gauge.
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���� ������� ����������

�he FTT ����� ��� 
consists of�
� �tainless �teel

combustion chamber
� �as controls and safet�

�ash bac� de�ice
� �gnition source with �ne

ad�ustment �al�e
� ��ecimen holder

�he FTT ����� ��� is
manufactured according to the
�ederal �otor �ehicle �afet�
�tandard �o. ���. �he ����� ���
s�eci�es the burn resistance
re�uirements for materials used in
the occu�ant com�artments of
motor �ehicles �i.e. �assenger cars�
multi�ur�ose �assenger �ehicles�
truc�s and buses�. �his is to reduce
the deaths and in�uries to motor
�ehicle occu�ants caused b� �ehicle
�res� es�eciall� those originating in
the interior of a �ehicle from
sources such as matches or
cigarettes.

�he combustion chamber is an
enclosure constructed from
stainless steel� with a heat resistant
window at the front for
obser�ation.

�he test is conducted within the
chamber which �rotects the test
s�ecimens from drafts. �he interior
of the cabinet is ���mm long �
���mm dee� � ���mm high. �t has
a high tem�erature resistant glass
obser�ation window which can be
easil� remo�ed for cleaning� a
thermal warning indicator to warn
of hot surfaces� an o�ening to
�ermit insertion of the s�ecimen
holder from the right hand side of
the unit� �unsen burner� needle
�al�e to control the gas �ow� safet�
�ashbac� arrestor� and s�ecimen
su��ort rails. �or �entilation� the
chamber is ele�ated ��mm b� feet
�tted to the base of the chamber.
�dditionall�� the chamber roof is
raised b� ��mm to allow
�entilation.

�as �ow is controlled b� a needle
�al�e outside the chamber to
�roduce �ame stabilit�. �onnection
is made at the to� of the �ash bac�
arrestor� which is a standard �mm
hose barb.

� choice of �unsen burner tubes is
�ro�ided. �he tube mar�ed with
��� has a �.�mm inside diameter
and is suitable for the ��� ����
test. �he tube mar�ed with �� has
a ��mm inside diameter and is
suitable for the ����� test. �he
�unsen burner tube can be
interchanged and cleaned �er�
easil�. � needle �al�e �located
e�ternall�� is used to ad�ust the
�ame height to ��mm. �he gas
su��lied to the burner should ha�e
a calori�c �alue of a��ro�imatel�
�����m�. �he suggested gas su��l�
is natural gas or a �ame
tem�erature e�ui�alent.

�he test s�ecimen is inserted
between two matching ��sha�ed
stainless steel frames ��mm wide �
��mm high. �he interior dimension
of the ����� and the ��� ���� 
��sha�ed frame is ��mm wide �
���mm long. � s�ecimen that
softens and bends at the �aming
end so as to cause erratic burning is
�e�t hori�ontal b� su��orts
consisting of thin� heat�resistant
wires �.��mm diameter� s�anning
the width of the ��sha�ed frame
under the s�ecimen at ��mm
inter�als.
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������� ���������

��
�i

��
�i

li�
�

�e�suri�� �ri��i�le �ori�o���l �l�����ili�� �es�

�u�se� �ur�er �u�es �i��e�er �.��� � ���� su��lied

���i�e� �i�e�sio�s �i��erior� ����� ��� � ����� ��� � ����� ���

��s�e� �i�e�sio�s ����� ��� � ����� ��� � ����� ���

���io��l s���le holders ����� � ��� ���� �s�e�i�� �� �i�e o� order�

�es� �oo� �he ����� should �e si�u��ed i� � dr�u�h� �ree e��iro��e�� ��d �he re�uire�e��s �or �he �e��er��ure ��d rel��i�e hu�idi�� �or �he �es�
roo���u�e �u��o�rd should �e �ollo�ed �s s�e�i�ed i� �he s���d�rd used ���� ����� ����� ��� e��.�

��s �u��l� � su��l� o� ���ur�l ��s.
�� order �o o���i� ���e s���ili�� �he ��s �ressure sh�ll �e �e��ee� ����� ��d �����.

�ood �he �o��us�io� �h���er should �e si�u��ed u�der � sui���l� �e��il��ed hood.

�ue �o �he �o��i�uous de�elo��e�� �oli�� o� FTT �e�h�i��l �h���es �ould �e ��de �i�hou� �rior �o�i�e.

�he �ur� r��e is ��l�ul��ed �ro� �he
�ollo�i�� �or�ul��

� � �� � �[� ]
�here�
� � �ur� r��e �����i��
� � �e���h �he ���e �r��els ����
� � �i�e �or �he ���e �o �r��el �
�illi�e�res �s�

� �ull� �o��li��� �o ����� ���
��d ��� ���� re�uire�e��s
de�e�di�� o� �hi�h s���le
holder is used.

� �o��le�e ��d re�d� �o use
s�s�e�.

� �o� ��i��e����e re�uire�e��.
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���� ������� ����������

�he FTT �ederal ��iation �uthorit�
����� �unsen �urner �est
���aratus conforms to the �re test
methods described in ��� �ircraft
�aterial �ire �est �andbook for
aircraft materials. �he a��aratus is
su��lied as a com�lete s�stem
incor�orating all the features
necessar� for ease of use and
safet�. �t enables the user to test
according to ��e �ederal ��iation
�egulation ����� test methods.
�hese are�
� �ertical �unsen burner test for

cabin and cargo com�artment
materials

� ����egree �unsen burner test
for cargo com�artment liners
and waste stowage
com�artment materials

� �ori�ontal �unsen burner test
for cabin� cargo com�artment�
and miscellaneous materials

� ����egree �unsen burner test
for electric wire

� �ecommended �rocedure for
the ���l� hori�ontal �ammabilit�
test for aircraft blankets.

� � bench mounted draft free
stainless steel combustion
chamber ha�ing a large inside
�olume of �.��m� and �tted
with an interior light and
e�haust fan to enable sim�le
e�acuation of combustion
�roducts

� �n addition to the chamber ��e
sam�le mounting s�stems are
o�ered for the ��e test methods
listed abo�e. �n� one is readil�
re�laced b� a an alternati�e
mounting s�stem

� �hree digital test duration timers
for accurate but sim�li�ed
o�eration

� � burner and �recision gas
control s�stem including gas
�ow meter� �ressure regulator
and �ressure gauge

� �wo access �orts enabling eas�
entr� to the chamber for
mo�ement of the burner and
s�ecimen

� �arge door and window made
from toughened safet� glass
gi�ing a generous �iew of the
s�ecimen during a test

� �lame height indicator
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Gas Cell
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Moving Mirror
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�o�icit� anal�sis of �re e�uents is
an im�ortant as�ect for de�elo�ing
modern materials used in aircrafts�
trains and buildings to ensure
�ublic safet�. �nal�tical techni�ues
and �erformance criteria ha�e been
s�eci�ed in �arious �re safet�
standards and regulator� codes.
���� is the techni�ue that has been
chosen b� the ���� �� and ���
standardisation committees as the
most suitable method for
measuring to�ic �re e�uents. �he
commonl� targeted to�ic s�ecies
are ��� ���� ���� ���� ���� ��l�
��r and ��.

���� s�ectrosco�� is a full�s�ectrum
anal�tical techni�ue that allo�s all ��
absorbing s�ecies to be detected and
measured b� a single instrument.

�he infrared light from the source is
modulated b� the interferometer.
�his de�ice allo�s for the light to be
s�lit into t�o di�erent �aths and
recombined� �roducing an
interference �a�e �no�n as an
interferogram. �he light is s�lit �ia

an o�tical de�ice �no�n as a beam
s�litter.

�he use of a monochromatic or
single �a�elength light source�
t��icall� a laser� is used to �ro�ide a
reference signal in the
interferometer. �easurement of
the interference �attern of the
single �a�elength allo�s the s�eed
of interferometer�s mirror
mo�ement and alignment to be
controlled �recisel�.

�he light is �assed through a
sam�le com�artment �hich is often
referred to as the sam�le cell or gas
cell. �am�le cells can be of �arious
designs in order to achie�e the
most suitable �athlength i.e. total
length that the �� light �asses
through the absorbing medium. �or
long �athlengths �of the order of
meters� this usuall� in�ol�es the
use of mirror arrangements to
bounce the light through the
sam�le medium. �s the sam�le cell
contains the e�tracted sam�le
medium� care has to be ta�en that
the sam�le cell is constructed of
suitable materials and o�erates at
the re�uired tem�erature and
�ressure.

�n infrared detector� e.g.
deuterated trigl�cine sulfate ������
detector� and associated electronics
are re�uired to ma�e single �oint
measurements of the infrared
signal as the interferometer scans.

�n ���� anal�ser does not directl�
�roduce a s�ectrum for anal�sis� an
interferogram is �roduced. �his is
time�domain measurement of ��
signal and contains the modulated
�a�e of the entire broad band
source. �o e�tract the �� s�ectrum a
mathematical mani�ulation called a
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�ourier �ransform must be a��lied
to the interferogram. �he
mathematics of this are all handled
in soft�are in real�time.

�he resulting single�beam or
intensit� s�ectrum is then
com�ared against a �ero or
bac�ground s�ectrum to �roduce
an absorbance s�ectra. �his
absorbance s�ectrum is �hat �e
need to run a s�ectral anal�sis�
a��l�ing �eer�s �a�.

�eer�s �a� describes the linear
relationshi� bet�een �� absorbance
and concentration �hen �ariables
such as tem�erature� �ressure and
�ath length are �e�t the same.
�ith absorbance s�ectra collected
and sa�ed� chemometric
techni�ues can be a��lied to
e�tract concentration information.
���� s�ectrosco�� is considered the
most suitable anal�tical techni�ue
for measuring to�ic gas s�ecies in
�re e�uents because�
� a �ariet� of gases across �ide

concentration ranges can be
determined b� a single method�

� monitoring of s�ecies
de�elo�ment throughout the �re
is �ossible �ith time resol�ed
measurements�

� to�icants can be identi�ed or
reanal�sed retros�ecti�el� in the
stored s�ectra from �re�ious
e��eriments.

FTT
FTT has been at the forefront of
su��l�ing a turn�e� solution of ����
s�stem in anal�sing to�ic gases in
�re e�uents. �he ma�eu� of this
turn�e� solution com�rises of an
ad�anced ���� anal�ser� heated
sam�ling s�stem including all the
�neumatics� control��rocessing

electronics and an industrial ���
�hich are mounted in a ��� cabinet
for eas� accessibilit� and ser�ice.

FTT ���� is an ad�anced ���� gas
anal�ser used for continuous gas
monitoring in con�unction �ith
FTT�s �one �alorimeter� �mo�e
�ensit� �hamber and �ingle
�urning �tem ����� for online
measurements of combustion gases
in �re tests.

��ectrosco�ic data are often
com�le�� containing large numbers
of features �hich often o�erla�.
�he anal�sis of gases in �re
e�uents is es�eciall� challenging
due to the great number of
di�erent organic and inorganic
chemicals �hich re�resentati�e
atmos�heres can contain.

FTT ���� soft�are uses
chemometrics to resol�e data into

meaningful and accurate
information. �t o�ers users the
abilit� to �erform chemometrics
anal�sis on data sets. �his soft�are
is designed so that untrained users
can sim�l� run �reloaded models�
but �ill also allo� more ad�anced
users to build and de�elo� 
models.

FTT�s a��lication s�ecialists ha�e
e��erience of de�elo�ing and
im�lementing chemometric
techni�ues on �arious �ro�ects. �e
can �ro�ide in de�th training
courses on chemometric
techni�ues and data anal�sis of
s�ectrosco�ic measurements�
enabling users to full� bene�t from
this �o�erful soft�are.

�s an� chemometric techni�ue �ill
onl� e�er be as good as the
calibration data it is based on� FTT
���� is calibrated in a �ur�ose built

FTT FTT
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calibration lab using certi�ed
traceable standards. 

FTT ���� is full� con�gurable to
meet the re�uirements of 
�� �������� ��� ����� and ���
standards. �n addition� �arious
�rocess monitoring a��lications are
also �ossible. �easured
com�onents and calibration ranges
can be selected according to
a��lication.

�he ���� gas anal�ser is an integral
�art of the s�stem which allows
simultaneous measurement of
multi�le gas com�ounds.

���icall� concentrations of ����
���� ��� ���� ��� ���� ���� ��l� ���
���� etc. are continuousl�
measured.

�he anal�ser has a multi��ass gas
cell which is heated to �����. �he
gas cell mirror is gold �lated with
�rotecti�e �g�� coating which
ensures high �erformance e�en in
high water �a�our concentrations
or corrosi�e gases.

�he anal�ser also has an internal
solenoid �al�e to allow �ero gas
�usuall� ��.���� ��� to �ass to the
gas cell for cell e�acuation and �ero
bac�ground measurements. �his

can be set as a �ormall� ��en ����
�al�e which �ro�ides a failsafe in
case of �ower failure to ensure the
gas cell is �urged and gas does not
condense on the o�tics.

�ressure transducer is installed to
monitor the �ressure inside the gas
cell. �luctuations in the cell
�ressure will be corrected for in
real�time b� software.

�he hot e�tracti�e sam�ling s�stem
consists of a heated sam�le �robe�
heated �lter� heated sam�le lines
and heated �um� unit. �he whole
s�stem is �e�t at ����� to a�oid
condensation and subse�uent
washing of soluble �re gases out of
the sam�le. �wo stage �article
�ltration is used in order to remo�e
�articles from the sam�le gas. �he
sam�le �um� unit includes gas
connections for the ���� gas
anal�ser. �ll sam�le lines ha�e a
���� core sam�le line of �mm ���
�mm ��� together with a secondar�
line for calibration�s�an gas. 
�nd ��tures are stainless steel
which is robust and �ro�ides long
lifetimes.

�he touchscreen �anel �� is
re�uired to o�erate the anal�ser� to
control the sam�ling s�stem� to
translate measured and anal�sed
concentrations and send alarms to
higher le�el automation and control
s�stems. �t is also used for
�rocessing and storing the sam�le
s�ectra.

FTT ���� is su��lied with a suite of
three anal�tics software.

FTT
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�nal�ser �oftware for �rocess
�installed on built in touchscreen
��� �����ro is a �er� sim�le to
use but com�rehensi�e user
interface with setu� menus for
running the ���� and control of
all s�stem �arameters. �t
dis�la�s real time anal�tical
measurements for the selected
gases with an o�tional ��ass�
and ��ail� result �ualit�
indicator ne�t to each
measurement. �here is an alarm
window which indicates an�
faults with the s�stem and an
e�ent log u�dates with each tas�
the s�stem has carried out.

�ollected ���� data �results and
s�ectra� can be downloaded
from the test station and
transferred to another �� for
further anal�sis using ��� which
allows the anal�sis to be
chec�ed and interfering s�ecies
to be identi�ed. �t gi�es the user
com�lete �e�ibilit� o�er the ����

ac�uisition �arameters and
allows com�le� anal�tical
models to be built. �odels can
be s�an corrected to match
reference gas c�linders and
linearit� chec�s can be made for
com�liance with �erformance
standards.

�t is a standalone a��lication for
mani�ulating s�ectra and
identif�ing s�ecies that are
�resent. �t contains no anal�tical
or collection routines� but is a

�aluable tool for the anal�st
wor�ing with s�ectra� e.g.
adding� subtracting� multi�l�ing
and di�iding s�ectra� �ea�
�osition locator� baseline
correction� etc.

�he ad�anced� eas� to use ���
software �ro�ides outstanding
anal�tical �erformance. �t anal�ses
the sam�le s�ectrum using
so�histicated chemometrics. �t is
ca�able of simultaneous detection�
identi�cation and �uanti�cation of
multi�le gas s�ecies.

�ross�interference e�ects are
com�ensated for and anal�sis
accurac� is maintained e�en when
anal�sing com�le� gas mi�tures
where there is a �ossibilit� of
s�ectral o�erla��ing. �esolution is
carefull� o�timised to meet
re�uirements in �re tests. �his
allows the collection of se�eral
measurements e�er� minute whilst
retaining high sensiti�it�. ��� also
allows for model switching based
on constants or other �ariables. �or
e�am�le� two chemometric models
can be built o�er di�erent ranges�
one �������m� and one ����
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������m� ��� will automaticall�
switch and use the most suitable
model for the current
concentration mi��

��� software is designed for eas�
and e�cient �rocessing of the
results� �d�anced modelling
methods of ��� ��artial �east
��uares� are used for accurate and
robust anal�tical �redictions� e�en
in the �resence of un�nown
interfering gases� ��� models are
built on a com�onent s�eci�c basis

� �om�lete turn�e� solution for reliable and accurate anal�sis of to�ic gas s�ecies in �re e�uents
� �ime resol�ed results enabling continuous monitoring of multi�le gas s�eciesde�elo�ment
� �ot e�tracti�e sam�ling� no sam�le loss or change of com�osition
� �ull� automated measurement s�stem with com�rehensi�e safet� functions
� �ull� modular s�stem for ma�imum �e�ibilit�
� �ull� con�gurable to meet re�uirements of ��� ������ �� ������� and ��� standards�
� �a�able of indi�idual anal�sis of airborne concentrations of ��� ���� ��� ���� ���� ���� ���

�henol� �crolein� water �a�our� etc�
� �owerful ��� software suite for di�erent o�erational and anal�sis re�uirements
� ��an and linearit� correct models
� �ressure correction� dilution correction� dr���� correction of data
� ��ectra sa�ed with date and time stam�ed name
� ��eciall� con�gured �le contains all chemometric models and anal�sis information
� �inal results selection allows best model to be selected for gi�en range
� �e�ort concentration results as ��m� mg�m� or ��ol

and are factor based� constructing a
model with the o�timum number
of factors that models the s�eci�ed
gas in the full matri��

�here is no limit to the number of
gases that can be measured at one
time with ��� software� �am�le
s�ectra are stored as se�arate �les
on the com�uter� the� can be easil�
reanal�sed with di�erent anal�sis
settings for �re�iousl� un�nown
interfering gases� ��� models are
built on a com�onent s�eci�c basis

and are factor based� constructing a
model with the o�timum number
of factors that models the s�eci�ed
gas in the full matri��

�here is no limit to the number of
gases that can be measured at one
time with ��� software� �am�le
s�ectra are stored as se�arate �les
on the com�uter� the� can be easil�
reanal�sed with di�erent anal�sis
settings for �re�iousl� un�nown
s�ecies retros�ecti�el��
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�he �nternational �lectrotechnical
�ommission ��� ����� �art � and
�art � test is �erformed to
determine the degree of acidit� of
gases e�ol�ed during the
combustion of materials taken from
electric cables b� measuring the ��
and conducti�it�.

�able users ha�e e��ressed concern
o�er the amount of acid gas �hich
is e�ol�ed �hen cable insulating�
sheathing and other materials are
burnt as this acid can cause
e�tensi�e damage to electrical and
electronic e�ui�ment not in�ol�ed
in the �re itself. �t has been
considered necessar�� therefore� to
de�elo� an a��ro�ed method �b�
e�tensi�e round robins� for
determining the amount of acid
gases e�ol�ed b� burning cable
com�onents so that limits can be
agreed for cable s�eci�cations. 
�s the test is not carried out on 
a com�lete cable test �iece� for a
ha�ard assessment the actual
material �olumes of the cable
com�onents should be taken into
consideration.

� �ube furnace� su��ort stand and
thermocou�les

� �uart� �ork tube and sam�le
lading assembl�

� �ontrol unit �ith digital
tem�erature controller for tube
furnace� o�tional o�er
tem�erature de�ice and sam�le
tem�erature indicator

� � gas collection bottles
� �as cell � litre
� �� and conducti�it� measuring

instruments �ith digital dis�la�
and electrodes

� �tirrer
� �ir �o�meter and all necessar�

tubes and connections
�  �� ceramic sam�le boats
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�he �one �a�orimeter and �ass
�oss �a�orimeter can �e used to
determine the corrosi�e e�ect o�
com�ustion �roducts when used
with a cone corrosimeter.

�o do this in accordance with the
�tandards �rotoco� the com�ustion
�roducts generated in the unit are
drawn through a d�namic e��osure
ce�� which houses a co��er
corrosion target.

�he change in resistance o� the
corrosion target is used to assess
the corrosi�e e�ect o� the
com�ustion �roducts generated.

FTT_Cone Corrosimeter 2020 V2_1st proof  06/03/2020  09:24  Page 210



PRODUCT CATALOGUE

221



FTT is internationally 
recognised as the 
world’s leading 
supplier of fire testing 
instrumentation, supplying 
the majority of leading 
fire research groups and 
fire testing laboratories 
around the world.

FTT is a dedicated and 
passionate team who have
been delivering reliable, 
robust and easy-to-use 
instruments for over 35 years.

ISO
9001:2015
Quality
Management

ISO
14001:2015
Environmental
Management

P A R T  O F  J U D G E S  S C I E N T I F I C  P L C

FTT is internationally 
recognised as the 
world’s leading 
supplier of fire testing 
instrumentation, supplying 
the majority of leading 
fire research groups and 
fire testing laboratories 
around the world.

FTT is a dedicated and 
passionate team who have
been delivering reliable, 
robust and easy-to-use 
instruments for over 35 years.

ISO
9001:2015
Quality
Management

ISO
14001:2015
Environmental
Management

P A R T  O F  J U D G E S  S C I E N T I F I C  P L C

that has

Version 3.0 ©Fire Testing Technology Ltd.  
All Rights Reserved.


