




for steady operation 

Fourier’s law of heat conduction 



dT/dx = const. 



rate of heat transfer   electric current  
thermal resistance  electrical resistance 
temperature difference  voltage difference 

Eelectrical resistance 



Newton’s law of cooling 

Convection resistance of the surface 
Thermal resistance of the surface against heat convection. 



Rradiation heat transfer coefficient 

Ccombined heat transfer coefficient 





U  ooverall HT coefficient 

Ttemperature drop 









hc  thermal contact conductance 











Cylindrical layer 

Spherical layer 











The general solution 



Boundary condition at fin base 

Boundary condition at fin tip 

The variation of temperature along the fin 

The steady rate of heat transfer from the entire fin 





The variation of T. along the fin 

HT from the entire fin 

Boundary condition at fin base 

Boundary condition at fin tip 



Boundary condition at fin base 

Boundary condition at fin tip 



Boundary condition at fin base 

Boundary condition at fin tip 



the thickness of the rectangular fins 
 the diameter of the cylindrical fins 





Zero thermal resistance or infinite thermal conductivity (Tfin = Tb) 



Efficiency of straight fins: rectangular, triangular, parabolic 



Efficiency of annular fins of constant thickness t 



Efficiency and surface area of common fin configurations 







The total rate of heat transfer from a finned surface 

Overall effectiveness for a finned surface 





conduction shape factor 

the thermal conductivity of the medium between the surfaces 










