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Ch6 Problems 

Question 2-35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Solution 

 



 

 

  



Question 6-27 

 

Solution 

 

t=10875s=3.02 hours 

 

 

 

 

 

 

 

 



Activity 

 The concept of multidimensional effects covered over the past few days has been much 

more relevant to the project. The goal of this project is to lower the temperature of the cans in 

five minutes. If the can and its contents can be modeled as one cylinder, we can use the concept 

of multidimensional effects to determine the temperature profile  in each can. The heat 

conduction within the can will be multidimensional since heat will be removed from the cans on 

the lateral sides and the tops and bottoms. There will be convection on all surfaces of the cans. 

The effects of an infinite cylinder multiplied by the effects of a plane wall can be used to 

determine the temperature anywhere within the can. This will allow us to determine any 

temperature within the can at any time. Using this concept we can check the temperature profile 

within the can at 5 minutes to determine if it has reached the desired temperature.  

 We would definitely be able to use COMSOL for the project. Comsol would allow us to 

plot the temperature profile at 5 minutes after specifying the geometry, material, initial 

temperature, and boundary conditions of each can. The boundary conditions would be 

convection on the top, bottom, and lateral sides of the cans. The great thing about COMSOL is 

we can use it to test different convective heat transfer coefficients and fluid temperature quite 

easily by just changing values until we achieve the desired temperature inside. Being able to 

develop temperature profiles quickly for different values of h and T infinity would save us a lot 

of time and work versus solving it by hand where we would have to recalculate for each change 

in position, h, and T infinity.  

 

 

 



Domain for each can 

 


