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Numerical Simulation of a Forest Fire Spread
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ABSTRACT: In the present study, a forest fire spread was simulated with a three-dimen-
sional, fully-transient, physics based, computer simulation program. Physics—based fire simul-
ation is based on the governing equations of fluid dynamics, combustion and heat transfer.
The focus of the present study is to perform parametric study to simulate fire spread through
flat and inclined wildland with vegetative fuels like trees or grass. The fire simulation was
performed in the range of the wind speeds and degrees of inclination. From the results, the
effect of the various parameters of the forest fire on the fire spread behavior was analyzed
for the future use of the simulation in the prediction of fire behavior in the complex terrain.

Key words: Forest fire(4H), Fire spread(8H4] 3, WFDS(Wildland-urban interface fire dynamics
simulator), CFD(Computational fluid dynamics, #2198}, LES(Large eddy
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Fig. 1 Forest fire(Naksan temple, Gangwon,
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(b) simulation

(a) experiment
Fig. 2 Grassland fire simulation.
(http://www?2.bfrl.nist.gov/userpages/wmell/public.html)
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Fig. 3 Computational domain for the various cases.
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Fig. 4 Snapshot of grassland fire simulation.
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Fig. 5 Comparison of transient fire spread
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Fig. 6 Transient fire spread on the flat terrain with trees.
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(a) 3.8 sec (b) 7.5 sec

(c) 15 sec (d) 30 sec

Fig. 9 Transient fire spread on the inclined surface (grass+tree, wind velocity = 2 m/s).

(b) 3.8 sec

(d) 15 sec

Fig. 10 Transient fire spread on the inclined surface (grass+tree, wind velocity = 6 m/s).

o] ol iz ZHEsk WS AolAm shede] A}
We weh WA Rxd Ads fAaw s

Holrh sk E4o]

2m/s8l ZAfelE 3ol “47\‘3 47 (tree crown)
=3 HEF3le 49L& 7}sHEA Fig. 9c), Fig.
9(d) e} #Zel A Aol we} FEo] WA A

o2 AAFHAT FHo] WE 6m/s AFole
Fig. 10(b)e} o] 39 Fifol ZHAHI H
g ks fA ek skl dAdkso RS
oz A = g7 widol R HA
g9 UFEL 719] AAEA71A] Bte AL &
%7} Ayt Fig. 10(c)& w4
7 }‘ﬂﬂ} gk koA Z o

Tk

WFDS= Aeste] 528 U5r=2 T4 ¥
Ag o2Fe B E79A Bl

ANROIA e WMakAAM Ao mrE A4
491 a4 Ask ABAIAS FAs A

%
ol A% FE EET AR 54 U g
=
=

Aol Aok S4E % d2Pe & 5 AN o
5 oo mald s S o4 Zzoadsl

WEDSE ol gshel 244 shAe] A% %42
%3 4 A9k LU WFDS® 49 SuA
Azt Ao R AT BAN A A
g5lolgh ol ® AFNAE KA A4S
A Bz Pyt AR melse. 4
Aol HgH A%, 4F /197 AAEn o

2 AN S gl A
Sehe 54 4 edden it de 4
S 4% AAe dToz BAwY s s
e UEbS BelFth ofs g dTE

$alo] ¥ Rl At WEDSE ol §hel B/}
A A9 QLAY 2 A5k A% s
4 AFdAt 25 72 Eotol nFe 2
e A 2, 4Re SR FP olE w
A8 dn 2y, 20 AAE 5 nd@ F
20% gon HY e FYAA AAA
ol AHEBI Aol SHHEE ATE AT Aok,



e Ante] =4 Al gl 143

7|

o

B a7e AZ0gn my A% 4T 4 A
g AQen FAHUAFUL oo BAR o
#7 A,

Ho
e

i}

[l)'il

1. Andrews, P.L., Bevins, C.D. and Seli, R.
C., 2005, BehavePlus fire modeling system
version 3 user's guide, General Techinical
Report, RMRS-GTR-106WWW Revised.

2. Finney, M. A., 1998, FARSITE :Fire area
simulator-model development and evalua-
tion, Rocky Mountain Research Station, Re—
search Paper, RMRS~-RP-4 Revised.

3. Mell, W., Maranghides, A., Rehm, R., Manzello,
S., Forney, G., Jenkins, M. A.,, Sun, R. and
Krueger, S., 2006, url for NIST’s wild-
land-urban interface fire webpage, http:/www2.
bfrl.nist.gov/userpages/wmell/public.html.

. Mell, W., Jenkins, M. A, Gould, J.S. and

Cheney, N.P., 2007, A physics-based app-
roach to modeling grassland fires, Interna-
tional Journal of Wildland Fire, Vol. 16, pp.
1-22.

. McGrattan, K., Klein, B., Hostikka, S. and

Floyd, J., 2008, Fire dynamics simulator ver-
sion 5 user’s guide, NIST Special Publicati-
on 1019-5.

. Germano, M., Piomelli, U., Moin, P. and

Cabot, W. H.,, 1991, A dynamic subgrid scale
eddy viscosity model, Physics of Fluid A,
Vol. 3, pp. 1760-1765.

. Mell, W., Manzello, S., Maranghides, A,

2006, Numerical modeling of fire spread thr-
ough trees and shrubs, Proceedings, 5th
International Conference on Forest Fire Re-
search, Coimbra, Portugal, pp. 1-12.

. Cheney, N.P. and Gould, J.S., 1995, Fire

growth in grassland fuels, International Jo-
urnal of Wildland Fire, Vol. 5, pp. 237-247.



	산불 전파의 수치 시뮬레이션
	ABSTRACT
	1. 서론
	2. 화재해석 프로그램
	3. 수치해석
	4. 결과 및 토의
	5. 결론
	후기
	참고문헌


