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Typical data from manufacturers
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Sensitivity of Steel Temperature to 
Thermal Conductivity/specific heat

• Hp/A = 150m-1

• Specific heat of steel = 650 J/kg.K
• Standard fire exposure time = 60 minutes
• Rock fibre: thickness = 10mm,density=160 

kg/m3, specific heat value = 900 J/kg.K, thermal 
conductivity = 0.0257 W/(m.K) or temperature 
dependent (relationship given later)

• Vermiculite: thickness = 15mm, density = 600 
kg/m3, specific heat = 900 J/kg.K, thermal 
conductivity = 0.1638 W/(m.K) or temperature 
dependent (relationship given later)
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Results for Rock Fibre
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Results for Vermiculite
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Specific Heat: Effects of moisture
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Thermal Conductivity of Porous 
Material
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Summary
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Intumescent Coating

• Thermal conductivity not only temperature 
dependent, but also fire exposure 
dependent

• Thermal conductivity obtained from 
standard fire resistance test cannot be 
used in performance based design using 
parametric fire curves
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Steel Temperature Comparison
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Conclusions

• Important to include effects of temperature 
on thermal conductivity

• Thermal radiation in pores can significantly 
increase thermal conductivity of porous 
material

• Temperature dependent thermal 
properties given for a number of common 
fire protection materials

• Intumescent coating requires further study
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