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ABSTRACT

In this study, an ISO 5660-1 cone calorimeter experiment was conducted to examine the effects of changes in flow and
thermal thickness around solid combustibles on heat release rate characteristics. Polymethyl methacrylate (PMMA) is a solid
combustible material that does not generate char during the combustion reaction. Hence, it was selected for the experiment,
and the thermal penetration depth was calculated to distinguish the thermal thickness of PMMA. Furthermore, the thermal
decomposition characteristics were analyzed by measuring the heat release rate measured during the combustion of PMMA.
This was performed after generating the forced flow around the combustibles by setting the duct flow of the cone
calorimeter to 12, 24, and 40 L/s. The results confirmed that the thermal release rate of the thermally thin combustible
material was not significantly affected by the change in the surrounding flow. Hence, the thermally thick combustible
material was significantly affected by the change in the flow rate.
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Figure 1. Heat and mass transfer processes for a thermoplastic type solid fuel.
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Figure 2. Representative heat release rate histories in flaming combustion for thick and thin samples of charring and noncharring

polymers®.
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Figure 3. Measured thermal properties (thermal conductivity and
specific heat) of PMMA as a function of temperature.

Table 1. Thermal Properties of PMMA Measured at 20 °C

. p k C,
Material (kg/m?) (W/m-K) (KI/kg-K)
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a) Before the cone calorimeter experiment

Figure 4. Cone calorimeter experiment of PMMA.
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Figure 6. Heat release rate result of Cone calorimeter according to the thermal thickness and flow.
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