
Case Study I





1) Select model wizard
2) Select 2D
3) Select ‘Heat transfer in 

solids’
4) Click ‘Add’
5) Click ‘Study’
6) Click ‘Time Dependent’
7) Click ‘Done’ 
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1) Right click geometry
2) Select rectangle
3) Enter width (0.06m) 

and height (0.02m) as 
shown

4) Click ‘Build all objects’
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1) Go to ‘Heat transfer in 
solids’ >> ‘Heat transfer 
in solids 1’

2) In the middle panel, 
scroll down to k, ρ, and 
Cp

3) Select ‘user defined’
4) Input 0.512 W/(mK) for 

thermal conductivity. 
Input 1060 kg/m^3 for 
density. Input 3600 
J/(kgK) for heat 
capacity.
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1) Left click ‘Initial values 
1’

2) Enter 310 K
3) Right click ‘Heat 

transfer in solids’ and 
select ‘Temperature’

4) Left click on 
‘Temperature’

5) Enter boundary 
temperature, 363 K

6) Left click the left 
boundary

7) The number ‘1’ should 
appear
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1) Right Click mesh 1
2) Click Mapped
3) Right click Mapped 1 

and select ‘Distribution’. 
Do step 3 again

4) Left Click distribution 1
5) Enter 20
6) Left click left boundary
7) You should see a 1
8) Left Click distribution 2
9) Enter 60
10) Left click bottom 

boundary
11) You should see a 2
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1) Click Mesh 1
2) Click Build All
3) You should see the 

following mesh
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1) Left click “Step 1: 
Time dependent’

2) Enter range(0,1,180)
3) Click compute
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1) You should see the 
following surface plot

2) Right click ‘Data sets’ 
and select ‘Cut point 
2D”

3) Left click ‘Cut point 
2D 1’

4) Enter x = 0.0075 and 
y= 0.01

5) Right click ‘Results’ 
and select ‘1D plot 
group’
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1) Right click ‘1D plot group 3’
2) Select ‘Point graph’
3) Left click ‘1D plot group 3’
4) Select ‘Cut point 2D 1’ from dropdown 

for ‘data set’
5) You should see this plot
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1) To change units, left click ‘Point graph 1’
2) Select degC from dropdown
3) Click plot
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Case Study II





1) Select model wizard
2) Select 2D Axisymmetric
3) Select ‘Heat transfer in 

solids’
4) Click ‘Add’
5) Click ‘Study’
6) Click ‘Time Dependent’
7) Click ‘Done’ 
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1) Right click geometry
2) Select rectangle
3) Right click geometry 

again and select circle
4) Left click ‘rectangle 1’
5) Enter width 0.004m and 

height 0.002 m
6) Left click circle
7) Enter radius 0.002, 

sector angle 90
8) Enter z = 0.002 for 

position
9) Click Build all
10) You should see this plot
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1) Right click Definitions
2) Select functions
3) Click ‘interpolation’. Do 1-3 again
4) Left click ‘interpolation 1’
5) Enter a function name
6) Enter the same data
7) Left click ‘interpolation 2’
8) Enter a function name
9) Enter the same data
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1) Go to ‘Heat transfer in solids’ >> ‘Heat transfer in solids 1’
2) In the middle panel, scroll down to k, ρ, and Cp
3) Select ‘user defined’ for all 3 properties
4) Input heat transfer properties as shown
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1) Left click ‘Initial values 
1’

2) Enter 310 K
3) Right click ‘Heat 

transfer in solids’ and 
select ‘heat flux’

4) Left click on ‘heat flux 
1’

5) Enter 5000 for h and 70 
for T_ext

6) Left click the wart 
boundary

7) The number ‘7’ should 
appear
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1) Left click mesh 1
2) Select ‘extra fine’
3) Click build all
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1) Left click “Step 1: 
Time dependent’

2) Enter range(0,.1,15)
3) Click compute
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1) Right click data sets
2) Select ‘cut point 2d’
3) Do step 1 again and select ‘Average’
4) Left click ‘cut point 2D 1’
5) Enter r=0.0015 and z = 0.003
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1) Left click “average 1”
2) Toggle Compute 

volume integral
3) Right click average 1

and pick ‘selection’
4) Click the dropdown
5) Select ‘Domain’
6) Left click the wort 

domain
7) You should see a ‘2’
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1) Right click ‘results’
2) Select ‘1D plot group’
3) Repeat step 1 and 

Select ‘1D plot group’
4) Repeat step 1 and 

Select ‘2D plot group’
5) Right click 2D plot 

group 5 and select 
surface

6) Click plot
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1) Right click 1D plot 
group 3 and select 
point graph

2) Select ‘cut point 2D 1’ 
from ‘data set’ 
dropdown

3) Click plot
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1) Right click 1D plot group 3 and select global
2) Left click ‘1D plot group 4’

3) Select ‘Average 1’
4) Click ‘global 1’

5) Enter T
6) Click plot
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Bee 4530/MAE 4530
Homework (Case studies I and II in text): Due Feb. 12, 2016 in class

Go through the case studies and submit materials asked for.  Each student needs to submit this individually.  All plots must be properly labeled (title and axis names).  
There are tutorials on the course website to help you use the software, please check "Tutorials" before asking.

What to submit for Case study I:
1) Write down the specific governing equation that is being solved
2) Provide the boundary conditions and initial conditions used
3) List clearly all the input parameter values used in consistent units
4) Make a surface plot of the temperature at t = 180s
5) Plot the temperature at the point (0.0075,0.01) as a function of time for

5a) Probe temperature = 70, 90, and 110°C (consider using parametric sweep)
5b) Plot in EXCEL (export data as a text file and import into EXCEL), label axes

6) Make a movie (*.avi file and *.gif file) of the temperature over time, using a surface plot. This does not have to be turned in.
7) The model is made in 2D, is there heat transfer in 1 or 2 directions? Explain. 

What to submit for Case study II:
1) Write down the specific governing equation that is being solved
2) Provide the boundary conditions and initial conditions used
3) Submit a COMSOL plot of Heat Capacity versus Temperature
4) Submit a temperature surface plot at the final time AND comment on the region over which healthy cells are damaged
5) Plot average wart temperature versus time on its own plot.
6) Turn in a COMSOL plot of average temperature versus time and the cut point temperature vs time from the tutorial on the same COMSOL plot (hint: add a 1D plot 
group, right click the new plot group, add a point plot under it, right click it again and add a global plot. Then, click on the ‘point graph’ and change its data set to ‘Cut 
point 2D 1. Click on the global 1 plot and change its data set to ‘average 1’. This is why we have plots and plot groups)


