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Fire simulation by HRRPUA method for composite material body
structure train coach
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ABSTRACT

Larger amount of composite materials are used for light train. These days even the body structure of the coach was
made by composite materials. In this study, we made the fire simulation with FDS by HRRPUA method for the
passenger coach of carbon-epoxy composite material body structure. For the body structure fire resistance verification,
1.8 liters of gasoline were selected for fire source. For the interior fire case, 4.0 liters of gasoline fire source was selected

as Daegu fire accident case.
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e Fuel : Gasoline
« Specific gravity : 0.65—0.75 (HEFE 0.7)
« Effective Heat of Combustion (AH.) : 43.7 kl/g
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Fig. 5 Fire Source of Only Frame — 187, 2m’
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Fig. 6 Fire Source of Frame+interior — 4/, 4m’
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Table. 1 fire scenario 1, II

* Burning time : 60%(From Real Test)
- dxwA 2m’e) B4
» Maximum Heat Release Rate per Unit Area (¢” )
: 671.5 kW/m”
* Heat Release Rate 671.5
Ramp T=0:F=0
Ramp T=2:F=1.0
Ramp T=20:F=1.0
Ramp T=60:F=0

24 wsiA vl 1 — st WA wetAvel el — st
e Fuel Mass = 1.8 Z (Volume) X 0.7(Specific gravity) | * Fuel Mass = 4.0 2 (Volume) X 0.7(Specific gravity)
= 1.26kg = 2.8kg
* Heat of Fuel Combustion e Heat of Fuel Combustion
= 43.7 kJ/g X 1.26kg = 55.06 MJ = 43.7 kJ/g X 2.8kg = 122.36 MJ

242 (From Real Test)

AnwA 4m*e] 25

e Burning time :

» Maximum Heat Release Rate per Unit Area (¢” )
1 1390 kW/m®
* Heat Release Rate 1390
Ramp T=0:F=0
Ramp T=2:F=1.0
Ramp T=22:F=1.0
Ramp T=24:F=0

2.3 ¥Hg9Y=8(HRRUA)-Material 23

FAIEYES(HRRUA)S 2AE 3 AlE#H o)A ¥ (simulation method)dle & ZEZguEolA A
R Z+ AJHe d EA HOlHE o]&8 ¢ AY. B AFoMe & ZEZIvEHE APE o8&l ¥
HAESQ ANFAFA(Epoxy Resin), HIE AFEQJ  FAHIZF(Rubber), JAAFES & =EZH(Wool
Moquette)®] HRR(kW/m*)E A@L Fate] Atk olge) T & Z=veE IS 53

HRR(kW/m*)#} FDSol| &3}7]

At asteiA @G azoln.
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. \“"‘\“—"L ) / \
" icenssesszssazgaEsiiilERsRd e e
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Moquette Y o wi 02
\% N a / \
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Table. 2 WA &4
Conductivity Density Specific heat Ignition Temp.
(w/m * K) (kg/m*) (kJ/kg - K) (C)
Epoxy-carbon 0.19 70 1.04 340
Phenol 0.17 100 1.25 513
Glass fiber 0.068 20 1.13
Wool Moquette 0.1179 220 1.38 450
Form INERT INERT INERT
Rubber 0.5245 1532 1.34 448
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X7} 30TOIRR %A A EW LESRE 180T Ael7h FAHALES Sshedeh
WA AL e AP AT A=A wek SAsE 4L 2Eske Ao ek,

—
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Fig. 11 WA 34 40 47 2 dis 2%

600



X =z X R 3 3 3 ¥ ¥ 5 5
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