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Summary 

The boundary condition models at the inner and outer surface of the furnace wall have been 
developed taking into account heat transfer due to radiation and convection. The furnace wall 
temperature has been calculated from the finite element solution to the transient heat conduction 
equation. The boundary condition model has been validated using measurements on the laboratory 
furnace. The heat losses from the chamber walls have been calculated for selected wall structures and 
modes of the furnace operation. The results of computations have shown essential differences in the 
energy losses. It has been shown that the total heat losses depend on the chamber wall insulation and 
on the furnace operation mode for the most types of insulations. The best insulation effect has given 
the chamber wall made of the two types of the mineral fiber slabs. For this wall the total energy losses 
below 100 MJ/m2 has been obtained over 8 days of the furnace operation. Further, low sensitivity to 
the furnace operation mode has been noticed. This wall insulation can be utilized for heating ingots to 
the high temperatures and for the heat treatment processes characterized by a long time of the furnace 
operation. 
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Nomenclature  
Aij matrix defined by Eq. (10) 
B chamber furnace width  
Bi vector defined by Eq. (11) 
Cij  heat capacity matrix 
c specific heat 
Jki transformation matrix  
Di  thermal load vector 
H chamber furnace high 
i number of time increments 
k  number of the element node 
ki  coefficient employed for gas emissivity approximation 
Kij  heat conductivity matrix 
L characteristic length of the furnace wall 
l boundary condition code at an element surface 
Lg average thickness of the combustion gas layer 
ni coefficient employed for gas emissivity approximation 
Nk, shape functions 
Nu  Nusselt number ���� partial pressure of water vapor 



Download English Version:

https://daneshyari.com/en/article/5475604

Download Persian Version:

https://daneshyari.com/article/5475604

Daneshyari.com

https://daneshyari.com/en/article/5475604
https://daneshyari.com/article/5475604
https://daneshyari.com

