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Simulation of Pool Fire with Two Rooms Using FDS Model

Bong Hyun Kim, Yong Bum Bae', Su Hyun Ryu, Gong Hee Lee, Yun Il Kim,
Chan Ki Moon, Jong Seok Park

Korea Institute of Nuclear Safety, 19 Guseong Yuseong Daejeon 305-338, Korea

ABSTRACT: Fire model shall be verified and validated to reliably predict the consequences

of fires

within its limitations. This study aims to predict pool fire with two rooms using

FDS and to coompare FDS simulation results with PRISME experimental data which can be
applicable to the fire of nuclear power plant facility. Four different sizes of grid (0.08m, 0.1m,
0.125m, 0.2m) are used in the simulation and the simulated results of specific quantities such
as temperature, chemical composition, heat flux and heat release rate are compared to the
experimental data. From this study, the FDS simulation results with the finer grid resolution
show better similarity and trend with pool fire experimental data. The sensitivity analysis
and the selection of the proper size grid are essential to predict the consequences of pool fire

with two rooms reliably.
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Experimental Facilities

Table 1 List of Temperature Measurement
Points inside the Facility

A1 [m] 2742 [m]

X y Z X y VA
405 480 390 810 330 390
405 480 355 810 330 355
405 480 3.30 810 330 3.30
405 480 280 810 330 2.80
405 480 230 810 330 230
405 480 2.05 810 330 2.05

Table 2 List of Gas Concentration

Measurement Points inside the Facility

CO, CO, Oz F=AZF7] YA [m]

X v Z
4.05 4.80 3.30

Table 3 List of Heat Flux Measurement
Points inside the Facility

A5z =471 1 A5z =47 2
[m] [m]
X y z X y z

430 330 399 529 330 255

Ao AtgH AR(TPH)Y &4 X+ Table 4
of o U7 FEI ZHoA A dm
(TPH) A& HEFEds 2 AXES
Table 592} 2T},

Table 4 Properties of Hydrogenated
Tetra—Propylene
stat =4 | CioHos QlshH 51~61C

o

188TC | 9% (20TC) | 0.76 g/ml
170 A 16.266 kg
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Table 5 TPH Combustion Products and
Radiative Faction

TPH(Tetra-Propylene Hydrogenated)

AFELNE 136 g/s
CO ¥4 E 0.013 g/g
Soot WA & 0.056 g/g
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Table 6 Grid Size and the Number of Grid
in FDS Simulation

AA 2] = AAT [ x v,z ARS
1 0.2 m 72,000 60x40x30
21 0125 m 294912 96x64x48
3 0.1 m 576,000 120x80x60
41 0.08 m 1,125,000 150x100x75

Fig. 2 Geometry of 0.125 m Grid in FDS

Simulation
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Table 7 Heat Release Rate Estimation from
MLR and Heat of Combustion

time MLR AHc HRR  HRRPUA
[sec] [kg/s] [kJ/ke] kW] [kW/m?]

0 0.0000 46,000 0 0

60  0.0000 46,000 0 0

69  0.0030 46,000 138 345

114 0.0065 46,000 299 747

176 0.0090 46,000 414 1035
264 0.0115 46,000 529 1322
382 0.0135 46,000 621 1552
500  0.0114 46,000 524 1311
646  0.0090 46,000 414 1035

764 0.0084 46,000 386 966

940 0.0080 46,000 368 920
1382 0.0080 46,000 368 920
1676 0.0085 46,000 391 977
1793 0.0080 46,000 368 920
1911 0.0060 46,000 276 690
1970 0.0040 46,000 184 460
1990 0.0000 46,000 0 0
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Fig. 3 Mass Loss Rate from Experiment
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Fig. 4 Temperature Comparison at 3.90 m
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Fig. 5 Temperature Comparison at 3.30 m
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