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) The most comprehensive bench scale fire test
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FTT Cone Calorimeter

"Cone Calorimeter"8}+= o]|E<& Dr. Vytenis Babrauskas’} NISTo|A 7043t bench scale oxygen
depletione 100KW/m7FA 9] fluxE 7FA] 2L test specimen(100mmx100mm)S ZFA}sH7] a4 Dr.
Vytenis Babrauskas”} AF&3lE 242 & 9] heater R A 85}t FTT Cone Calorimeter= 7}
Zobdatal AREAE AYSHA AFE F Zs & e F AFEIAT o] YAl A4 HAE WA
7131 QA Th.(ISO 5660, ASTM E 1354, ASTM E 1474, ASTM E 1740, ASTM F 1550, ASTM D 5485,
ASTM D 6113, NFPA 264, CAN ULC 135, BS 476 Part 15 X3}).
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) Specimen Holders-3 3 2 AJdoA 50mm F77F4 ¢ 100mm<100mm specimen-&.
) Load Cell-mass 5742 0.1g9] dE %9 2kge] ¥ ¥/ rangeE 7% strain gauge load cell A
Z A d). ol damageE I 3H7| SsA wWE AR} tare AWt 71 AIH Q] stopS AH|sHA QA S
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) Spark Ignition- ¢+d et &9} A 10kV spark generatorZ} A X % o] ¢lt}. shutter mechanism
I AAS lever’t A5 S 2 igniterd] A= o]-& 3}

) Exhaust System-54°] 2 #7}== stainless steel® 5T} o] A hood, gas sampling ring



probe, exhaust fan(#43F 0.1g/sol 49 resolutionol A, 0-50g/sollA] Z&d 4= A= flow control®]
=), orifice plate flow measurement(Thermocouple® Differential Pressure Transducer)® ©]F9]

9ot #F ZAE L nominal 24 1/so] T},

) Gas Sampling-particulate(?] §2}) filter, Y2+ cold trap, pump, drying column, flow control® ©]F

o1 At

) Oxygen Analysis—0-25%9] range®} standardsE webA A 8)3}= Paramagnetic oxygen analyser
2 10~ 90% response time°] 10% o]uWjo|t}.

> Smoke Obscuration—-main®} reference(compensating) photo detector® 7}A3 photodiode2}
0.5mW Helium Neon laserZ A laser system3} &7 &A=}, alignment cradle® 0.3, 0.8 neutral
density filter?} 374 calibrationd}”] el &-F %t}

) Heat Flux Meter-specimen®] Z WAl irradiance levelS =A3}7] 98] Algsy dudo] HA

calibration3+t}.

) Calibration Burner-<¢%= 99.5%2] methaneS A 7|47} &3 3%+ heat release rateZ calibrated}

71 e A AFE-gt

) Data Acquisition/Switch Unit. 120 single-ended H=i= 48 double-ended 374 & 4 9i= 63
digit(22 bit) internal DMN¥} &7 3-slot cardcageZE FEE|A A 3t} 250 channelZ7FA 9] scan rate
+ standard® ¥ 115kbaud RS 2329]- PCI GPIB¢} o]82 4= It} reading2 AsoZ AIZHS UERY
H Aol @ FTogtx HolHE FE= 8424 50,000 reading memoryoll AF=E 4 9t}

) Windows Software—[ConCalc]¥li7¢t $7] menu-barel 71%3% “user friendly". o], o], &,
zsole], dolg EFdte] thEe] doola o] &3 % itk ES “hint lines”e] oI AR F
Software?] 1AS A}827)F A7 Ak & 4 9t}

Options

) Carbon Dioxide and Carbon Monoxide-NDIR gas analysers

) Hydrogen Chloride-7}2 3+ supply line®} gas analyser

) Controlled Atmosphere Attachment-Z W3 B4 HAHE= A A F7] FolA specimens H
2E3 7] 98, v 7h29 vk AAEL Y a3 AT AW tE vF 2EE vy 34S AFst
7] 1A AF-g-ghet.



) Protection Doors-9 &3t MZoA U2 A7|ZY¥E operatorE H33}7] 9laiA, AA=HA B~
E A& rleta AES A A A S Al doh

) Cone Corrosimeter. ASTM D 54859 wa} =HE 1 diEd tia] 24 71540 A=A Hrtshr)
sl 2l

Dual Cone Calorimeter

heat release rate=4 -2 oxygen depletion calorimeter
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Ao A A4 oxygen, carbon monoxide®t carbon dioxide %ol 220]+&= analysis® instrumentation
o] Zt}. oy 2= 3 A EQ instrumentation®] F HXZEo 22U 4 vt ¥k gas analysis

7NAE 8o 2ZM, main Cone Calorimeter housingS ##] % analysis rack £2 % Large Scale
Calorimeter(d] ISO 9705, Furniture Calorimeters, Cable Propagation Rigs, SBI Apparatus)el] & 8.3+
o =2 83 pump% gas handling filtration(e]3})o] Dual Cone CalorimeterE 7W%4sFH T Analysis

racke Cone Calorimeter Large Scale Calorimeter % thol| #HelstA & 4+ Arth.
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Cone CalorimeterE A}&3 o], analysis rack< Cone
Calorimeter unit®} 374 ¢ X3t} Large Scale
Calorimeter?] AF&S 984 racke] o w o F¥
S Cone framel ZFE EgF 1 powero] 23]
Z calorimeter?] sampling lines 913 A= A= 9]
sE T

FTT Dual Cone Calorimeteri= Cone Calorimeter®] &%
g &x oS EF zZta i tEE EFsto
National and International Standards®& =7+ FT5A171
t}. : ISO 5660, ASTM E 1354, ASTM E 1474, ASTM E
1740, ASTM F 1550, ASTM D 5485, ASTM D 6113,
NFPA 264, CAN ULC 135, BS 476 Part 15:-

) ISO 5660-1 W=7 A EZHE 9 heat release?] rate(Cone Calorimeter ®H).

> ASTM E 1354 oxygen consumption calorimeterE A EZ 3 AWAHAES 93 3} o Hol:=
smoke release

Y ASTM E 1474 bench scale oxygen consumption calorimeterE 4] 8] X8t 7} 9} mattress(vWjE

g 2) A Eoly A E 2] heat releasee rate] =7



Mass Loss Calorimeter

7} A, mass loss g0 Eﬁ]r 2o Aol = A

5 = oilo] dAH /\]-‘3‘r < 984 FTTE Cone
Calorimeter2 %8 2] 443 fire model?l Mass Loss
CalorimeterE A &3&}aL ME‘r AAst $= olgA o]

ZH|E AFESPH  specimen WHES  #ESAl mass
= Fotol, Cone Calorimeterol] A AF-&
74; 438 == 24 slol A user’t € =
= A 28T 5 A & £t thermopiles 9

gt flux?} 71 unitel 57F2 5 9Ath methane burner

=

= M A calibratedtd thermopile output& heat released %S Ao 22U F rl o]AL A

ISO TC 61(plastics) L3 & 7/i12E A} International Standard ISO 139278 w2+ Ao|t},

FTT Mass Loss Calorimeter: Cone Calorimeter §%< F7}8tH AAEA full =+ partial Cone
Calorimeter’} T =% ak4E 4= It} chassis, ductwork® fan, smoke analysis instrumentation,

mass flow measurement®} oxygen depletion &H|E= B5F UFo| F71E 4 ).

Modelling With Calorimeter data

AR o] w=y}p Ado|A] AN 2L Cone Calorimeter’} models a4 &% 3Hnput datas
Aup} 2 AFE3E=A] Bl F=Q1th EUREFIC project’} Cone Calorimeter data®5-E ¥ lining 23
#1% Room Corner(ISO 9705)9] &% o|AdS TS $o European Commission 2t scale
calorimeter HIZEZFE 2 F4=9 HAdS ddstr] 913 models 7HEatr] 9sia 2R &
multi-lab ¥ projectd]l FAtE o] AL FurnitureE 93 CBUF(Combustion Behaviour of
Upholstered Furniture Project), A4S €3 FIPEC(Fire Performance of Electric Cables), dx =}
S $1% FIRESTAR project® X33t 3loth.

po)

A FTTAFE product standard®} R HE Al A3 ZALE 938 4138 ke wel &2 3 product =
s HEE & 4 3l& Cone Calorimeterg &watal vk &gk FTTANE & 3719 product”h
full scale® H2E ® F Q& © 2 calorimeterg 7W#stal vl FTTAF A5Y9E2 bench scale
calorimetry$} fire & rates dlAd3}7] 913 flame-spread data® AME3l= Al A% A€z 7
a4 Fste] AT, AFAALS shadlh



Flexibility with FTT Calorimeters

FTT calorimeters ZZAA FHY= AFE == 25T 4 JQEE ypgraded 33 7153 modules
2 YAl E A ke analysergo] 98] A& iRl F2 d 5 9lan B3 82 component
A= gy 7HAE AFEE 2tk #2 entree level mass Loss Calorimeters(ISO 13927)+ 1SO
5660-2¢ wg} AVIE F437] &) FHsta £ full Cone Calorimeter’} %% & ©] 7dd
spare calorimeter furance model2#] A}F-8-2 4= Qlt}. Dual Cone Calorimeter®] analysis system©]
Bt} & Large Calorimetery® AFEE 4 ¢lth IEC 60332-379°] duct® & A9 RE 7|AE<E Dual
Cone Calorimeter2+4-E] rack®} FTTA} A&3 duct insertE 22W & calorimetero] |7 W=

I 9t} Ix}= "EA ¢l gas sampling, temperature and mass flow probeE #g3te] A|dE & ¢
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The Cone Calorimeter
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Cone Calorimeters 7FA|ZtA o 2 u]g]

= [e)
EAdE
=A3l7] W&ol fire testing okl 714 5273+ bench scale A|Fojt). Aol AH old HHS

AFEE A T fire BES A AstE o 2rol= Aoyt FEge] Ed £0= inputstr] gk
golH=z 2d 4 9tk 4% 54 &S xgsh=d

) Rate of heat release(kW/m?) ) Time to ignition(sec) ) Critical ignition flux

) mass loss rate(g/s) ) smoke release rate ) Effective heat of combustion(MJ/kg)

) Rate of release of toxic gas release (e.g carbon oxide)

Heat Release Rate: fire 27|, fire A% rate®} 77 A2 & A7) 54 7129 released
F& FAE] wiitel &4 productd] fire 1S Hrish=dl Zoskth 1980 = NIST(H
NBS)e| 2+ Dr. Vytenis Babrauskas®} 19| &5&E°] oxygen depletion calorimetry(€% =7)E A
A BE scaledllA] heat release® FAE WS MLty A7AE dEH o2 FSA577F vig- of
HHAdct. EZo] Babraukas's Cone Calorimetero]A] HZAEEFE dHbdHe] & E3S  product

calorimetero] A H~EZ T},

FTT contribution to development of calorimetery

1980t =4ko] FTT director Stephen Grayson® Stephen Upton< ZA 9| 7]%3%} international
test standardE 7W@3sli= AL 57 Y314 Babrauskas®H(Cone CalorimeterE o 3h) 19 T2 &
259 A AT 25X £33 European prototype(¥:)3} Stanton Redcrofte] #¢-8 Cone
CalorimeterE tT]x}elglct 1990dt) %ol Stephen Grayson® Vytenis Babrauskas® calorimetry
text book "Heat Release in Fires"ol 4] calorimetry®ll tigt M AIA Q1 2] 4]-& Rk},
1989 o] 2 FTT+E full scale calorimeterg AAIA o R MEdte AxA7F k(4 Furniture
Calorimeter®} ISO 9705 Room Corner test). 19931l FTT Cone Calorimeter®] 27l 1 wfje] &3
2 AA Y oF Ak pAew A A AlY T AHE AT Aotk o]H o ® calorimetryZt
Fio Ay date] el £ a8al FTTw A&sA o] Al 8 sectorgs AlF3ch
5ol FTT+ Al Cone 20007 Dual Cone 20005 Aol u=sskth. o] 713F Wl FTT #&-xte} <l
A Yol &L 2 71X calorimetry research projectE ©] &% il International, European, ASTM, British
Standardisation L&l # 5 A 7]o] g},
FTT %<& Cone CalorimetersE 307H= o]%F¢] Aixlel 1000 o] zwdvh. 29 H&E
calorimetry T}l AUl EL 98 AEFL NEE 7)o £33 1, production AAYAEL A A

Ko7 7b %HE cone AFAo|H, AE AujxA dxYo] €L 5 1§ E5FoA FTT calorimeter”}t
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Applications

A fire ATE 7P ARt 2FE2 229 54 g diolge 7 Fash A Tgla ¢hA
29 fire HFSS dA3dy] Y3l 2o]= modelo] W3t input data®] &2~ E UEH cone calorimeter

rl

& A}83lal Qlt}. International standarde Y] 71&3 AL FXP0 2 2 7 HFsH = A &
AE] s HGristed 9olAe Cone Calorimeter AFg9] W3k product standardE &3]t}
) Furniture(ASTM E 1474) Y Wall lining materials(ASTM E 1740)
) Prison mattresses(ASTM F 1550) Y Electric Cables(ASTM D 6113)
) Railway rolling—stock applications(BS 6873) ) Maritime applications(IMO)
Principle of measurement
Aol A 22l A

o] 7% oxygen®| ol utE vlEEtE Aidhe B gsiA wEE Dol A

AHom ek Al 712d Aolvh tiF-Ee] dd57F 3.1x103 kl/kilogramzh= At 2RE
AN 7= Aoz e AT exhaust duct®} aire] F3] A flowoll Al 4k29] &3k concentration?]
42 heat release rate7} AMbE 4 & Ak AW rateg AlF g Cone Calorimeterd| Al W4

heat9] ratet= t&3 Zo] Foxt

W

q=(13.1x 109 1.10C /AP (0.2095 - Xo,)
T, (1.105- 1.5 Xo,)

air (hd units)




Specifications Utility/Service Requirements =

Electric: 2300, AC, 304, 30480 Hr. Single Phase  Standard Gases:  Ongendee Mitropen
Water: 250 kPa (35 psi) Methane (UHPD9.5%)
Exhaust Extraction: 250-500 |/ Optional: CO 0.85%, CO. 8.5%

Standard Cone Calorimeter
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Dual Analysis Cone Calorimeter
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