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1) Closed book examination 

 

2) One single-side reference page with your own notes/information is allowed. Your reference 

page is to be submitted with the exam booklet; it will be returned to you with the marked 

exam 

 

3) Additional useful information is provided in the Appendix.  

 

4) Do 2 out of 3 problems; each problem is worth 25 marks.  

 

5) Please indicate which problems should be evaluated; if no indication is provided, the first 

two problems appearing in the exam booklet will be evaluated. 

 

6) Calculator allowed: TI-30X or equivalent 
 

 

7) Cell phones and all other electronic devices must be turned off and stored away from the 

desk 

 

8) If you finish the exam before 14:10, you may leave the room. Otherwise, please wait till the 

end of the exam 

 
 

 

Good luck!!! 



 

1. Steam is flowing through a long, thin-walled pipe maintains the pipe wall at a uniform temperature 

of 500 K. The pipe is covered with an insulation blanket comprised of two different materials, A 

and B. The interface between the two materials may be assumed to have infinite contact resistance, 

and the entire outer surface is exposed to air for which T, = 300 K and h = 25 W/m
2 

K.   

 

 
a) Sketch the thermal circuit of the system. Label (using the preceding symbols) all pertinent 

nodes and resistances (10 points).  

b) For the prescribed conditions, what is the total heat loss per unit length of the pipe (10 points)? 

c) What are the outer surface temperature Ts,2(A) and Ts,2(B) (5 points)?    

 

 
2. Heat is uniformly generated at the rate of 2 x 10

5
 W/m

3
 in a wall of thermal conductivity 25 W/m 

K and thickness 60 mm. The wall is insulated on one side and there are straight rectangular fins on 

the other side, with dimensions as shown and thermal conductivity of 250 W/m K. The exposed 

side is in contact with fluid at T,1 = 30
o
C with the heat transfer coefficients h1 = 50 W/m

2 
K. 

 

 
 

a) What is the efficiency of the finned surface (10 points)? Hint: as a basis, use unit surface area 1 

m (high) x 1 m (wide) = 1 m
2
 

b) What is the temperature of the prime surface Ts (7.5 points)?  

c) What is the maximum temperature in the wall (7.5 points)? 

 

  

Ts  



 

3. An electronic device, in form of a disk 20 mm in diameter and 1 mm thick, is mounted flush on a 

large aluminum block (k = 177 W/m K). In the off-mode the electronic device is in thermal 

equilibrium with the aluminum block and air, which are maintained at Tb = T, = 300 K. The 

density and specific heat of the device are  = 2000 kg/m
3
 and c = 700 J/kg K, respectively. The 

mounting arrangement is such that a contact resistance of 𝑅𝑡,𝑐
" = 1 x 10

-4
 m

2 
K/W exists at the 

interface between the device and the block. For purposes of analysis, the energized electronic 

device is characterized by uniform volumetric heating of 9 x 10
7
 W/m

3
. The convective heat 

transfer coefficient between the exposed surface of the device and air is 150 W/m
2 

K.  
 

 
 

a) Sketch the thermal circuit of the system at steady state when the electronic device is energized 

(5 points). 

b) Determine the steady state temperature of the energized electronic device (Td) (10 points). 

c) Following activation, since Tb = T  the temperature of the device changes with time according 

to the following equation: 
 

 

 

where:  Ti = Tb = T   

 

Derive expressions for constants a and b, and evaluate them using the data provided above (10 

points). 
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