
MAE 423 – HEAT AND MASS TRANSFER 

EXAM 3 Practice Questions 

 

Name: ______________________ You are allowed three sheets of notes. 

 

1. A 20 mm diameter spherical ice cube (at 0° C) is placed in a 

drink (mostly water) which is at room temperature (20° C).  

What is the heat transfer rate if the ice cube is fully immersed 

without any shaking or stirring? 
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2. A 5 mm diameter, 100 mm long straw is used to draw up the drink at a rate of 0.25 

liters/minute.  If the straw is at 20° C for its full length and the drink is at 10° C when it 

enters the straw, what is the temperature when it exits the straw?  (Ignore entrance effects.) 
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3. Name the five geometric factors (or parameters) that are important to radiation heat transfer 

between two planar faces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. What is the “Reciprocity Theorem”? 

 

 

 

 

 

 

 

5. What is the difference between counter-current flow and parallel (or co-current) flow heat 

exchangers? 

 

 

 

 

 

 

 

 

 

 

 

6. Why is �� =
�����

�
  used for looking up fluid properties for external flow problems but not 

for flow in a duct? 
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7. Compute the length of tubing required for a refrigerator 

condenser heat exchanger, if: 

• the required heat transfer rate is 250 W 

• the refrigerant is condensing along the length of the tube 

at 45° C with a convection coefficient of 2000 W/m2K 

and fouling factor of 0.0002 m2K/W 

• the air is heated through natural convection from 20° C to 

40° C with a convection coefficient of 10 W/m2K and 

fouling factor of 0.0004 m2K/W 

• the tube has an outside diameter of 10 mm and a wall 

thickness of 0.5 mm, with negligible thermal resistance 

• correction factor F = 0.7 
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- Surface Area of Sphere: A = πD2 

- 1 litre = 0.001 m3 

 



 



 



 


