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ABSTRACT

In order to investigate the influence of changes in the thermal properties of solid combustibles on thermal decomposition,
a series of solid pyrolysis experiments were performed using a cone calorimeter specified in KS F ISO 5660-1. In the present
study, Poly Methyl Methacrylate (PMMA) which does not produce Char during pyrolysis process was used as solid fuel.
Results obtained from cone calorimeter experiments were compared to ones obtained from numerical analysis of Fire Dynamics
Simulator (FDS) 1D pyrolysis model adopted with thermal properties of solid fuel as input parameters. Comparisons between
experimentally calculated and model-predicted mass loss rate were then made to elucidate the effect of changes in the thermal

properties on pyrolysis of PMMA.

Keywords : Poly Methyl Methacrylate (PMMA), Fire Dynamics Simulator (FDS), Thermal Pyrolysis; Solid Combustibles
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Figure 1. KS F ISO 5660-1 Cone calorimeter apparatus(s)
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Figure 2. Experimental results obtained from The ISO 5660 cone
calorimeter test.
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Table 1. Summary of Thermal Properties for PMMA used"”

Parameter Units Range Typical Value
o (T<378K),0.45—(3.8x10"*) T
Thermal Conductivity, k W/ (m. K) 0.336 (300 &)
(I>378K),0.27—(24x10"") T
Specific Heat, c, kJ/ (kg. K) (0.6014 +0.00036 7) 1.69 (300 &)
Density, p kg/m® 1105 1205 1155
Heat of Reaction, AH, . kJ/kg 870 2000 1830
Activation Energy, £ kJ/kmol 1.781 < 10° 1981 10° 1.881 x10°
Pre-exponential, A 1/s 7.6<10'2 9.6 10" 8.6 10"
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(c) Measured and calculated surface temperature of PMMA sample as a function of time

Figure 4. Comparisons between measured and calculated mass and surface temperature of PMMA sample.
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