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Numerical Simulation of Flame Acceleration
Characteristics based on FireFOAM

LIN Yi-fan ,ZHANG Ying ,ZHANG Wei ,LIAO Ming-jing
(School of Safety Science and Emergency Management,

Wuhan University of Technology , Wuhan 430070, China)

Abstract: In order to study the mutations characteristics of upward flame spread over the inclined solid surfaces,
the FireFOAM transient turbulent flame solver of an open source computational fluid software OpenFOAM was ap-
plied to analysis the variation principle of flame shape,mass loss rate and heat distribution on solid surface of a typi-
cal carbonized corrugated paper within inclination angle in range of 0° to 30°. It was found that the flame angles and
area was increased with the increase of the inclination angle,and there was an acceleration mutation between the in-
clination angle of 10° and 20°. Moreover, the distribution characteristics of the flame and heat on the solid surface re-
main basically unchanged when the inclination angle was less than 10°. Meanwhile, the flame area and the spread
rate of flame was increased with time, the flame inclination was changed greatly and the heat distribution was in-
creased gradually with time when the inclination angle was greater than 20°. The influence mechanism between flame
acceleration and mutation with the inclination angles of solid surface was revealed through analyzing the characteris-

tics of the radio between the heat distribution and temperature of the unburnt zone.
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Fig. 1 The computational domain for case(unit:m)
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Table 1 Material properties of the sample in cases

WS FBE LA
k/(W/m - k) 0.134
k/(W/m - k) 0.397

p,/ (kg/m*) 114.7
p./ (kg/m®) 11.5
&, 0.17
&, 0.85
C,/(J/kg - K) 695.6
C./(J/kg - K) 611.3
A/(s7Y) 7.83 x 10"
E,/(J/mol) 1.27 x10°
H,/()/kg) -1.41 x10°

BBE BB 4K ( Virgin) K958 MBI AH, =
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Fig. 4 The result constract of simulation and experiment under inclination angles( a:0°;4:20°)
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