










MCG 3110 - HEAT TRANSFER 
 

 

Quiz #2 – Introduction to Heat Transfer 
Tuesday, February 1st, 2011 

 
Part 1 - Short questions (30 marks) 
 
1.  Name the different heat transfer modes, and for each mode provide the following information: 

(a) The physical mechanism (please... 3 or 4 lines max for each mode!). 
(b) The governing law and appropriate units. 
(c) An example of the mode from your everyday life. 
(15 marks) 

 
 
2. a) Explain how heat is transferred (which modes) from a hot fluid (ex: coffee) through the side 

walls of the thermal flask shown in the figure below. (10 marks) 
 
 b) What is the advantage of including an internal vacuum tube in the design of a thermal 

flask?  (5 marks)  
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Part 2 - Problem (70 marks) 
 
To be done in groups of 2:One Quiz book to be handed in - Include both names 
 
A common heat transfer application involves the use of heating elements to transfer thermal energy 
to solid objects (ex: heating a frying pan on an electric stovetop) or to fluids (ex: heating air with a 
space heater). Many heating elements, including the one in the demonstration lamp used in class, are 
composed of Nichrome 80/20 (80% nickel, 20% chromium). This is an ideal heating element 
material because it has a relatively high electrical resistance and can therefore efficiently convert 
electrical power into heat.  An important issue with this application however is to balance the 
electrical power input and heating element size to limit its surface temperature:  the element must be 
large enough to dissipate sufficient energy so that it does not melt during operation when maximum 
current is applied.  This would not only cause permanent damage to the heater, but it could also 
become a considerable fire and safety hazard.  The following problem will allow you to develop a 
procedure to predict the surface temperature of the demonstration lamp’s heating element under 
electrical load. 
 
You must complete the following tasks 

a) Predict the lamp’s heating element surface temperature under electrical load.   
b) Once the prediction is made, measure the heating element’s surface temperature with an 

optical pyrometer. Note: The T-A needs to initialize your Quiz book before doing this task. 
c) Explain any discrepancy between the predicted and measured temperatures. 

 
Given:  
1- The wire heating element used in the lamp has a diameter dw=0.8mm.  The total length L of the 

wire is 5525 mm.  You can assume that 15% of the total wire surface area is in contact with the 
ceramic base of the lamp, and therefore this portion of the wire may be considered as perfectly 
insulated. 

 
2- The demonstration lamp is in the front of the classroom if you need to access it.  The voltage 

and current may be measured on the experimental setup. 
 
Methodology 
You must do the complete analysis as seen in class with assumptions and governing laws.   
If some data is missing, make an educated guess and clearly justify your assumptions. Everything is 
to be written in the Quiz book.   
 
Time limit 
You get 50 minutes to complete this part of the Quiz. This includes all of the three tasks to complete. 
Manage your time properly as task c) is also worth some marks. 






































