
CEN 3311 HEAT TRANSFER



UNSTEADY-STATE CONDUCTION
CONVECTION BOUNDARY CONDITIONS
(Heat flow with variable surface temperature)

• 𝑇 → 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒

• 𝑇 → 𝑒𝑛𝑣𝑖𝑟𝑜𝑚𝑒𝑛𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒

• 𝑇 → 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒

• 𝑻𝒔 ≠ 𝑻
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• The energy equation for this system (no heat generation, one- dimensional flow, 
unsteady-state condition)

• There is no accumulation of energy at the interface, so the heat flux to the surface 
equals the flux into the solid. 

• Heat convected to surface = heat conducted into surface.



• The solution of Eq(1) using Eq(2) as a boundary condition gives:



Credit: Holman (2010) Heat Transfer, 10th Ed.



Midplane temperature (To) for an infinie plate of thickness of 2s 
(scale for 0<Fo>4)

Credit: Holman (2010) Heat Transfer, 10th Ed.



Cylinder

Credit: Holman (2010) Heat Transfer, 10th Ed.



Sphere

Credit: Holman (2010) Heat Transfer, 10th Ed.


