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Polymer consumption

𝑖 = 𝑃𝑍 𝑎𝑛𝑑 𝑓 =  α ∗ 𝑘0 ∗ 𝐶𝑝 
𝑖 = 𝐶𝐹𝑍 𝑎𝑛𝑑 𝑓 = 0

Heat transfer

𝑖 = 𝑃𝑍 𝑎𝑛𝑑 𝑓 = ∆𝐻0 ∗ 𝑘0 ∗ 𝐶𝑝

𝑖 = 𝐶𝐹𝑍 𝑎𝑛𝑑 𝑓 = 0

➢ Good prediction of PC combustion: predicted 

heat release rate, gas concentration, expansion, 

and temperature profiles

•Constant volume for PZ and moving boundary for the intumescence behaviour

•Additional and non-constant heat flux on the material surface: thermal expansion

mvel =
1 − α ∗ χ

ρchar
∗ (−
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𝜕t
)

Qadd =
Qcone∗t

tcomb
 + Qi

•Char cracking → non-constant coefficient of gases diffusion in the char (Dchar) 

•Model input parameters for Polycarbonate (PC) from Statler et al. [1] 

Cone calorimeter (50kW/m²) Model

➢Formulate new fire-

retardant solution

➢ Assess capability

➢Passing regulatory testing 

(for safety and compliance) 

Experiment

➢Expensive, material loss 

and dangerous conditions

Model

➢Time and money saving

➢Less risk

CONTEXT
OBJECTIVES

➢Built pyrolysis models

➢Predicted different fire 

scenarios

Insulation to delay fire propagation

➢ Built engineering pyrolysis model (less 

experimental input parameters) 

➢ Playing with model different parameters can help 

to improve material fire-retardancy (sensitivity 

analysis)
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Implemented in COMSOL® Multiphysics
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