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1- Determine the 2-D steady state temperature distribution in the following figure 

using the Ritz method. Assume the following temperature 

profile: ))()((),( 2
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2- Determine the steady state temperature distribution in the following figure using 

the Kantorovich method. A uniform and constant heat is generated inside the 

boundaries and the temperature of all surfaces is equal to zero (approximate 

temperature profile: )()(),( 24 xXyxyxT  ). 

 
3- Consider a long cylindrical nuclear fuel rod, surrounded by an annular layer of 

aluminum cladding. Within the fuel rod heat is produced by fission; this heat 

source depends on position approximately as: 

 
Where Q0 and b are known constants, and r is the radial coordinate measured from 

the axis of the cylindrical fuel rod. Calculate the maximum temperature in the fuel 

rod if the outer surface of the cladding is in contact with a liquid coolant at 
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temperature TL. The heat transfer coefficient at the cladding-coolant interface is hL, 

and the thermal conductivities of the fuel rod and cladding are kF and kc 

 

4- A hot plate of thickness L initially assumes the ambient temperature T∞. From 

this condition, the bottom of the plate is subject the flux q
⸗
. The upward heat 

transfer coefficient is h. the thickness L of the plate is small compared with its 

other dimensions, such that the heat loss from the sides may be neglected. Derive 

the lumped and integral and differential formulations.  

 
 

 

5- A liquid at the freezing temperature Tf is being frozen around a tube cooled by 

an internal flow of gas at temperature Tg. formulate the problem in terms of the 

instantaneous location R of the cylindrical solid-liquid interface and the other 

parameters involved. 

 
 

6- The curved surfaces and the end surfaces (both shaded in the figure) of the solid 

in the shape of a half-cylindrical shell are insulated.  The surface θ = 0, of area  

(r2 – r1)L, is maintained at temperature To , and the surface at θ = ᴨ, also of area  

(r2 – r1 )L, is kept at temperature Tᴨ. 
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The thermal conductivity of the solid varies linearly with temperature from k0 at  

T = T0 to kᴨ at T = Tᴨ  

(a) Find the steady-state temperature distribution. 

(b) Find the total heat flow through the surface at θ = 0. 

 
 

 

7- Consider the unsteady one-dimensional flow of a frictionless incompressible 

fluid through a diffuser is subjected to the uniform peripheral heat flux q
⸗
. 

Formulate the problem. 

 


