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1- For the hollow cylinder shown in Figure. Assuming 
steady-state conduction in the radial direction with no 
internal heat generation and with the location-
dependent thermal conductivity of the form: 

(1 ) &k a br where a b cte    

The inside and outside surfaces are maintained at 
constant temperatures 
: 1 s,1 2 s,2T (r = r ) = T  and T (r = r ) = T  

For ,1 ,2( )s sT T : 

a. Formulate the problem. 

b. Find the steady temperature distribution. 

c. find the rate of heat transfer. 

 

 

 
2- Estimate the time tf required for a drop of radius R to freeze completely, if the drop is 
initially at Its melting point T0 and the surrounding air is at T∞. Heat is lost from the 
drop to the surrounding air According to Newton's law of cooling, with a constant Heat-
transfer coefficient h. Assume that there is no Volume change in the solidification 
process. Solve the Problem by using a quasi-steady-state method. 
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3- Consider a semi-infinite solid region at temperature pT . At time 0t  the surface 

at  x = 0 is suddenly heated with a time dependent flux )(tq  . Determine the molten 
phase temperature distribution.( Assume 2nd order polynomial Temperature 
distribution)    
 

 
 
 
4- A catalyst pellet has a radius R and a thermal conductivity K (which may be 
assumed constant). Because of the chemical reaction occurring within the porous 
pellet, heat is generated at a rate of Qc cal/cm3.s. Heat is lost at the outer surface of 
the pellet to a gas stream at constant temperature Tg by convective heat transfer 
with heat transfer coefficient h. Find the steady-state temperature profile, assuming 
that Qc is constant throughout. 
(a) What is the limiting form of T(r) when h →∞? 
(b) What is the maximum temperature in the system? 
 
 
 
 
 
 
 
5- A flat plate in an ambient at temperature T∞ receives from a source the radiant 
heat flux q⸗=βx, Where β is constant. The thickness of the plate δ is much less than 
its length 2L; the third dimension of the plate extends to infinity. The upward and 
downward heat transfer coefficients are h1, h2, respectively. The heat transfer 
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coefficient from the ends of the plate, if needed, may be taken to be h3≠h2≠h1. Find 
the temperature distribution in the system. 

 
6- A large block of steel (k and α is constant) is initially at a uniform temperature 
of T0. The surface is exposed to a heat flux (a) suddenly raising the surface 
temperature to Tf> T0

 and (b) through a constant surface heat flux of Q (W/m2). 
Calculate the temperature at the depth of L0 after a time of t0 for both these cases. 
 
7- (a) Heat is flowing through an annular wall of inside radius r0 and outside radius 
r1 The thermal conductivity varies linearly with temperature from k0 at To to k1  at 
T1 .Develop an expression for the heat flow through the wall. 
(b) Show how the expression in (a) can be simplified when (r1 — ro)/ro is very 
small. Interpret the result physically. 

 


