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• Three prime coordinate systems:

• rectangular T(x, y, z, t)

• cylindrical T(r, , z, t)

• spherical T(r, , , t).





Let consider small element



• Consider an elemental volume having the coordinate (r,Ø,Θ) for three 
dimensional heat conduction analysis as shown in figure 

•

• The volume of element = dr rdΘ rsinΘ dØ

• Let  m = mass of element

• ρ= density of element 

• Qg = internal heat generation per unit time

• qg= internal heat generation per unit time per unit volume

• C= Specific heat 

• K= thermal conductivity 



Heat flow through r-Θ plane : Ø direction



Heat flow through r- Ø plane : Θ direction



Heat flow through Θ - Ø plane : r direction



Net Heat Accumulated in the element 





Heat Conduction Through hollow and composite Spheres



Heat Conduction Through hollow and composite Spheres



Heat Conduction Through hollow and composite Spheres



Heat Conduction Through hollow and composite Spheres



Heat Conduction Through hollow and composite Spheres



Logarithmic Mean Area for the hollow cylinder




