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Abstract: In order to study and predict the fire behavior of polymers under unilateral heating conditions, the transi-
ent heat transfer and pyrolysis gas transport processes were considered, and the pyrolysis and combustion pro-
cesses of polymers were described from two aspects of energy and mass according to the thermochemical reaction
mechanism, the polymer pyrolysis model was established, and the fire response prediction method was proposed.
The mass loss and heat release rate of polycarbonate were predicted, and the pyrolysis and carbonization of the ma-
terial at different depths under the unilateral heat flow of 50 kW/m? were investigated. The results show that the
model can effectively predict the mass loss and heat release characteristics of polycarbonate. Under different tem-
perature rise rate and heat flux, the values of peak mass loss rate and soaking heat release rate calculated by the
model agree well with the experimental results, and the errors are lower than 6.0% and 5.0%, respectively. Com-
pared with the average heat release rate at 50kW/m? the predicted average heat release rate at 75 kW/m?* and

92 kW/m? is increased by 14.6% and 27.4%, respectively.
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Table 1 Pyrolysis reaction parameter®!

Parameter Value
. . (1.9+1.1)x10™
Pre-exponential factor/s™ '
xponentt / [4.5x10%]

L : (2.95+0.06)x10°
Activation ener; -mol™ .

v gy/('mol™) [4.01x107]
Heat of reaction/(J-kg™") —(8.3£1.4)x10°
Stoichiometric coefficients 0.21+0.01

Heat of combustion/(J-kg™") (2.56+0.13)x10"

Notes: * is the kinetic parameter obtained by fitting 30 K min™
experiment

£ 3K min™ #1 10 Kmin™ IR T R &4 T,
2 1o B IR B 12 S8 SR,
MR TFE RN 30 Kmin i, EHE 1 F TSN
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Table2 Material component performance parameters'>

Property PC value PCqr Value PCg,s value
Density/(kg-m™) 1 180+60 - -

Specific heat/((J-(kg-K)™) 1900300 1720+170 1 000
Thermal conductivity(W-(m-K)™) 0.22+0.03 -

Reflectivity 0.10+0.05 0.15+0.05 -
Radiation absorption coefficients/(m?kg™) 1.5£0.5 100 1.5

Notes: PC —Undecomposed polycarbonate; PC,,—Char produced by pyrolysis of polycarbonate; PCy—Gaseous product of

polycarbonate pyrolysis.
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results of PC material at different heating rate
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