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1. A Styrofoam cooler has an internal size of 

and a wall thickness of 40 mm

W/m K.  If the temperature inside the cooler is 5°

temperature is 20° C, what is the heat transfer rate
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MAE 423 HEAT AND MASS TRANSFER

EXAM 2 Practice Questions

Name: ______________________ You are allowed two sheets

A Styrofoam cooler has an internal size of 0.5 m × 0.75 m × 0.5 m 

and a wall thickness of 40 mm, with thermal conductivity k = 0.033 

.  If the temperature inside the cooler is 5° C and the outside 

C, what is the heat transfer rate? 

HEAT AND MASS TRANSFER 
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s of notes. 



 

2.  A 1 m × 1 m flat plate at 60° C is exposed to a lateral flow of air at 20° C with a velocity of 

5 m/s.  What average convection heat transfer coefficient (ℎ����) should be used for the heat 

transfer calculation? 
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3. Draw a picture to demonstrate the difference between the discretized control volumes used 

in the Finite Difference Method (as described in Chapter 3) and those used in the Finite 

Volume or Finite Element Method (as performed using Siemens NX for the homework 

problem). 

 

 

 

 

 

 

 

 

 

 

4. What is the primary means that an analyst has to control the accuracy of results in a 

numerical simulation of conductive heat transfer in a complex shape?  I.e., what can be 

changed in a Finite Difference or Finite Volume model to make the results more accurate? 

 

 

 

 

 

 

 

5. Draw a diagram to show velocity and thermal boundary layers over the edge of a plate. 

 

 

 

 

 

 

 

 

 

 

 

6. Which two dimensionless parameters can be used to relate the solution of the force balance 

partial differential equation to the energy balance partial differential equation for 

convection heat transfer to a moving fluid? 
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7. An aluminum heat sink for the CPU of a computer is made up of 

a 12 × 10 array of pin fins, each having a 2 mm × 3 mm cross

section and length of 25 mm 

thermal conductivity of the aluminum is 

average convection heat transfer coefficient is 

150 W/m� K, using the assumption of infinitely long fins, what 

percentage improvement is achieved in heat rem

exposing the surface of the 30 mm × 30 mm CPU?  If 100 W of 

heat is generated by the CPU, how hot will it get in a 20° C 

environment? 

 

 

 

  

15 

heat sink for the CPU of a computer is made up of 

a 12 × 10 array of pin fins, each having a 2 mm × 3 mm cross-

section and length of 25 mm on a 50 mm × 50 mm base.  If the 

thermal conductivity of the aluminum is k = 237 W/m K and the 

average convection heat transfer coefficient is ℎ���� 

, using the assumption of infinitely long fins, what 

percentage improvement is achieved in heat removal over simply 

exposing the surface of the 30 mm × 30 mm CPU?  If 100 W of 

heat is generated by the CPU, how hot will it get in a 20° C 
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