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Abstract

A room-corner fire scenario of 1SO 9705 with flame spread model developed by Quintiere is
applied to the interior finish materials to show the sensitivity of thermal properties affecting actual
fire hazard in a compartment fires. The analysis process of properties derived from ASTM E-1321
and ASTM E-1354 is investigated and various range of thermal properties by the author were
analyzed in the model. These are including flame heat flux and thermal inertia, lateral flame
spread parameter, heat of combustion and effective heat of gasfication. The time for total energy
| release rate to reach IMW is examined. Though some areas are needed for improvements, The
| model appears to predict a good results with all the range of input properties and could be
|
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2.1 Cone Calorimeter
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12121 The Cone Calorimeter
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2.2 Lateral Ignition and Flame Spread Test (LIFT)
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2.3 1SO 9705 Test
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V=dx, / dt = g, Of / kpc (Ty, - Tg)* (31)
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1) Wind-aided flame spread position, Yp
Wind-aided burn-out front position. y,,
Opposed-flow flame spread position. x
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6) Surface temperature, Tq

Gas temperature, T
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3.2.5 Wind-aided flame spread position. y, A A
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3.2.6 Wind-aided burn-out front position, v,
dy, /dt = y (1) - y(t) / t, ©lA
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3.2.7 Opposed-flow flame spread position, X,
dx, /dt=@/kpc (Tyy - Tg)* & T, 2Ty, (311)
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3.2.8 Opposed-flow burn-out front position, X,
dx, /dt = x, - %, / t, (313)
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J232 TEo| 3p3st TiH
Ignition and Flame Spread Properties” A| 8§ %3}
ohhs) 2o dRaE e e

. ¥3}A (Ignition Temperature, Tig)

A 89 o TA (Thermal inertia, kpc)

e Al W

(Lateral Flame Spread Parameter, @)

4 3 A Ha 2

(Minimum Temperature for Lateral Spread,
Ts.min)

. 49 (Heat of Combustion. AH,)

. 713} (Effective Heat of Gasfication, L)

S H A A d g

(Total Energy per Unit Area, Q")

LW NS =

=~ o O

E 31 UEXE o

POLYMETHYLMETHACRYLATE: PMMA{MATNAME}

298. {tinf} ambient temperature [K]
391 {c1} gas parameter
1.02 {xrc} thermai inertia

203 {h0} vent height {m]
0.76 {w0} vent width [m]
0.15 {ypO} ignitor flame height [m]
0.15 {xp0} ignitor flame half-width [m]
1.01 {dig} ignitor energy release rate [kw] :7777
4584 {as} room surface area [m " 2]
14.82 {gfnet} flame net heat fux [kw/m ~ 2]
= qfixig-(sb*tig " 4)

25. {hc} heat of combustion [KJ/g]
16 {x1} (effective) heat of gasification
[Ky/g] 27777
0. {arfig} config. rad. heat flux [kw/m ~ 2]
0.01 {toi} tolerance on iterations
0.00 {r} ceiling area parameter
[r=5;wall, r=.250c0rner]
25. {gfixig} ignitor incident heat flux [kw/m ~ 2]

337 {gigw} ignitor energy release per width

0.0667 {c2} flame length coefficient
0.667 {c3} flame length power
375920.  {c4} total energy per unit area

651. {tig} ignition temperature [K]

14.43 {phi} iateral flame spread parameter
2.43 {h} room height [m]

2.43 {w} room width [m]

366 {d} room depth {m]

25. {gf} flame heat flux in spread

40000, {gmax} maximum fire size, stops run [kw]

298. {tsmin} minimum temperature for flame
spread [K]

1. {dtime} time steps [S]
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