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DUPLEIX A.1,KUSIAK A.2,MARCHAL R.1,DENAUD L.1, BLERON L.1, ROSSI F.1 

CURRENT VENEER MANUFACTURING PROCESS 
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SOAKING ① PEELING ② ③ PLYWOOD 

THERMAL SIMULATION OF FUTURE EMBEDDED IN-LINE IR HEATING SYSTEM 
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• Equations solver: 
Comsol Multiphysics® 

 

• Procedure implemented 
under MatLab® 
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HOW QUICKLY CAN THE HEAT ABSORBED BY THE SURFACE BE TRANSFERRED DEEP INTO WET WOOD BY CONDUCTION? 
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Heat transfer modelling equations 

Cp heat capacity of the wood (in J.kg-1.K-1) 
Text external IR source temperature (in K) 
σ Stefan-Boltzmann's constant (in W.m-2.K-4) 
λ conductivity of wood (in W.m-1.K-1) 
ε wood emissivity 
h heat transfer coefficient (in W.m-2.K-1) 
T bolt temperature (in K) 

T)(λ∇=
t∂
T∂

pρC ∇

)4T-4
extεσ(T+T)-exth(T=radQ

(2) 

(1) 

To integrate green wood optical properties : emissivity, transmittivity, absorptivity = f(source wavelength) to account for any volumic IR penetration 
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MEASURING WET WOOD THERMAL CHARACTERISTICS USING HOTDISK® 
TRANSIENT METHOD TO FEED THE MODEL WITH PARAMETERS FUNCTION OF MC 

The HotDisk® probe gathers the 
heat source and the sensor to 
measure the evolution of 
temperature with time  

Transversal conductivity λtr (W/m.K)  

 the wetter wood, the more energy is required  to heat it 
 wet  wood diffuses heat more rapidly than dry wood 
 linear evolutions of λ, Cp and κ with MC provide equations to predict the thermal values function of MC 

Cp increases with MC λ increases with MC κ decreases with MC 

Heat capacity Cp (kJ/kg.K) Thermal diffusivity κ (mm2/s) 
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