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A Numerical Study on the Effects of the Wind Velocity and

Height of Grassland on the flame Spread Rate of Forest Fires

HHS& - 4S8+ - FEM- 0|4¥
Sung-Yong Bae * Dong Hyun Kim* - Hong-Sun Ryou' * Sung Hyuk Lee

FYUgn 7|AFEE, *SPNE A HEATE
(2007. 11. 26. <2008, 9. 11. A=)

2 o

AHge Age] AR whet hESE L kAo o FsE oY 1 Bl AEHoE S}
I Qe FAlot), ol AL ulge] &, A9 §E, ¥ol, 9% § B FFETEY] Aol o}
g} A Ert g g sl AsgEe) ol2d BT} FE e 3] A53pA
Mg Fge] B Tl HA ofF e gl e £4o] 7HH JA ¥k & drelME
NISTOIA 7Rl AME sldain) o222 Q) WFDSE o83t thge] 4 vlolHE B3 e
379 2YUAAPRAE 718 AN EH oM 2Aog dAsty, A AAS A FAE vt
o, o] 7|F0 8 2E Fol9} viEEEe) Wsle] w2 PSR viAe F] tha] Aotk
th XA 23 BRARY gol9} JFAAETE o WA AL, vige) S e fRAIE
EE 359 Akl vsh 17%71%F 31 S H A E£3 vl 71 75 mis o1 wolAW,
3 = 71dEo] WE Hige] &xo) 9% o)F oz s Tt wolHEg, sEdvEET} Rt

ABSTRACT

With the rapid exuberant growth of the forest, the number and size of forest fires and the costs of
wildland fires have increased. The flame spread rate of forest fires is depending on the environmental
variables like the wind velocity, moisture of grassland, etc. If we know the effects of the environ-
mental variables on the fire growth, it is useful for wildland fire suppression. But analysis of the
spread rate of wildland fire for these effects have not been established. In this study, the effects of
wind velocity and height of grassland fuel have been investigated using the WFDS which is developed
at NIST for prediction of the spread of wildland fires. The results showed that the relation between
the height of the fuel and the spread rate of the head fires is , and the spread rates related to the wind
velocity are predicted 17% less than the experimental results of Australia. When the wind velocity is
over 7.5 m/s, the concentration of pyrolyzed gas phase fuel is getting low due to fast movement of
pyrolyzed gas, the flame spread rate becomes slow.
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Figure 1. Geometry of WFDS Simulation
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Table 1. Cases of Simulation
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Figure 2. Head fire spread rate of the each tests
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Figure 3. Contour of heat release rate per unit volume for
reference case.
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Figure 4. The flame spread rate of the head fire versus the
fuel height.
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