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ABSTRACT. Thermal efficiency of a reheating furnace was predicted by calculating radiation heat 
transfer to the slabs and the furnace wall. The entire furnace was divided into fourteen sub-zones. Each 
sub-zone was assumed to have the homogeneous wall temperature and medium temperature. 
Temperature was computed for the medium and the wall of each sub-zones through overall heat 
balance. The radiation heat transfer was solved by the FVM radiation method. The blocked–off 
method was applied to the treatment of the slabs inside which intensity has no meaning.  
 

NOMENCLATURE 
 

pC  specific heat of slab, ( )KkgJ ⋅  
k  thermal conductivity of slab, ( )KmW ⋅  
h specific enthalpy of gas flow, J/kg  
I  radiation intensity, ( )2W m sr⋅  
n  unit normal vector , m 

Rq  radiative heat flux, 2mW  
Q rate of heat transfer or heat generation, W  
r  position vector, m 
s  unit direction vector, m 
t  time, s 
T  temperature, K 
 
Greek symbols 

oβ  extinction coefficient, 1−m  
κ  absorption coefficient, 1−m  
ρ  density of slab, 3mkg  
σ  Stefan-Boltzmann constant, ( )42 KmW ⋅×= −81067.5  

sσ  scattering coefficient, 1−m  
Ω  solid angle 
 
Subscripts 
i  index for cell face (i = e, w, n, s) 
ij  index for sub-zone 
I  index for cell (I = P, E, W, N, S) 
w  wall 
 
Superscripts 
m  index for discrete direction 
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