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Numerical Simulations of a Fire Plume by Using Open Source CFD
- Comparison of FDS and OpenFOAM -

O dbEES, BT 74 K, BOELHR X EDN 3-2-20, E-mail:kitakaze@alde.co.jp
B[R .2, THBAME, HORHER AT iR 5 BT 4-35-3, E-mail:abe@fri.go.jp
Shingo KITAKAZE, Allied Engineering Corporation, 3-2-20 Toyosu, Koto-ku, Tokyo, Japan
Nobuyuki ABE, National Research Institute of Fire and Disaster, 4-53-3 Jindaiji-higashimachi, Chofi-shi, Tokyo, Japan

Recently, numerical calculations using CFD have been utilized in fire investigation. For the future, it is important that
CFD programs are open source CFD codes to be widely utilized for fire investigation, performance based design for
fire defense equipment in a fire department. In this study, we carried out numerical calculations of a pool fire,
fundamental to a fire, using open source CFD codes. They are Fire Dynamics Simulator (FDS) developed by National
Institute of Standards and Technology and OpenFOAM developed by OpenCFD Ltd at ESI Group. And, we showed
that grid resolution and a radiation model influence the profiles of temperature and rise velocity.
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Fig. 1 Computational domain and locations of the heat source and the
data acquisition.

Table I Calculation conditions for FDS and OpenFOAM

BERE BHETIVER FDS OpenFOAM
20(x)x20(y)x30(z) Vel FDS-0a —
20(x)x20(y)x30(z) S — —
50(x)x50(y)x75(z) Vi1 FDS-1a OF-1a
50(x)x50(y)x75(z) S — —
100(x)x100(y)x150(z) /& FDS-2a OF-2a
100(x)x100(y)x150(z) % FDS-2b OF-2b
200(x)x200(y)x300(z) A FDS-3a OF-3a
200(x)x200(y)x300(z) 4 FDS-3b —
Table 2 Combustion conditions.
NRDFEEE [KW/m?] 1000
BEHEXEIE 0.35
FHESRPBRROEENE 0.23
NRIZH T DHBHDOEENE 1.0
KRFEEEED R [KWim?] 200
ERRNKRE ['C] 1427
EREMTEE LT Y ORGEER kdkd] 13100
— LR RERR 0.006
TIERE 0.015
FTITDKERE 0.1

Table 3 Conditions for preliminary calculations (FDS).

HBFRE AR AR
100(x)x100(y)x150(z) FDS-2a FDS-2Rnd
200(x)x200(y)x300(z) FDS-3a FDS-3Rnd

Copyright © 2012 by JSFM
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Fig.2 Influence of the shapes of the heat source. Vertical profiles of the

time-averaged temperature.
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Fig.3 Calculations with or without the radiation model. Vertical profiles

of the time-averaged temperature.
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Fig.4 Calculations with or without the radiation model. Vertical profiles

of the time-averaged velocity in vertical direction (z-component).
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Fig. 6 Influence of the grid resolution. Vertical profiles of the

time-averaged velocity in vertical direction (z-component).
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Fig. 7 Influence of the grid resolution. Horizontal profiles of the

time-averaged temperature.
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Fig.8 Influence of the grid resolution. Horizontal profiles of the

time-averaged velocity in vertical direction (z-component).
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(b) Influence of the shapes of the heat source.

Fig. 9 (FDS) Power Spectrum of the rise velocity in horizontal direction
(x-component) at x=0.2m, z=0.2m.
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Fig. 10 (OpenFOAM) Power Spectrum of the rise velocity in horizontal
direction (x-component) at x=0.2m, z=0.2m.
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