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ABSTRACT

Fire characteristics can be analyzed more realistically by using more accurate material properties
related to the fire dynamics and one way to acquire these fire properties is to use one of the inverse
property analyses. In this study the genetic algorithm which is frequently applied for the inverse heat
transfer problems is selected to demonstrate the procedure of obtaining fire properties of the solid
charring material with relatively simple chemical structure. The thermal decomposition on the surface
of the test plate is occurred by receiving the radiative energy from external heat sources, and in this
process the heat transfer through the test plate can be simplified by an unsteady 1-D problem. The
inverse property analysis based on the genetic algorithm is then applied for the estimation of the prop-
erties related to the reaction pyrolysis. The input parameters for the analysis are the surface temper-
ature and mass loss rate of the char plate which are determined from the unsteady 1-D analysis with
a given set of 8 properties. The estimated properties using the inverse analysis based on the genetic
algorithm show acceptable agreements with the input properties used to obtain the surface temperature
and mass loss rate with errors between 1.8% for the specific heat of the virgin material and 151% for
the specific heat of the charred material.
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Table 3. Comparison of True Material Properties and those
Found by Genetic Algorithm

GA Input for 1-D Relative

Analysis (VE) | Error (%)
k, (W/mK) 0.196 0.2 1.98
¢, (J/kg K) 1.36 1.50 9.47
k., (W/mK) 0.119 0.1 18.9
c. (J/kg K) 2.1 1.00 110
pe (kg/m?) 96.3 100 3.68
AH, (J/kg) 926 1,000 7.41
Z (m/s) 3.14 8.30 62.2
EA (J/mol) 158 163 2.84
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