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Iteration Process 
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Test 3: Problem 2 

Author 

Carter Fishback 

 

http://www.comsol.com/
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1 Purpose 

Verify the time that it takes for 3 points along the circles radius to reach a calculated temperature 

through computational methods. Compute the percent error between the two methods. 
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2 Sources 

Bayazitoglu, Y. & Ozisik, N., "A Textbook for Heat Transferfundamentals", Begell House Inc., (2012) 
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3 Data and Variables 

Date Nov 3, 2019 6:01:43 PM 
 

3.1 Variables 

Parameters 

Name Expression Value Description 

ro 10[mm] 0.01 m Radius of the Rod 

L 1[m] 1 m Length of the Rod 

Ti 343[K] 343 K Initial Rod Temp 

Tf 298[K] 298 K Ambient Temp 

Tc 303[K] 303 K Temperature at center at t 

to 1338[s] 1338 s Time of interest 

tp 25[min] 1500 s Time range 

rho1 1190[kg/m^3] 1190 kg/m³ Density 

Cp1 1465[J/kg/K] 1465 J/(kg·K) Specific Heat 

ko 0.19[W/m/K] 0.19 W/(m·K) Thermal Conductivity 

ho 20.42[W/m^2/K] 20.42 W/(m²·K) Convection Coefficient 
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4 Drawings 

4.1 Geometry 1 

 

Geometry 1 

Units 

Length unit m 

Angular unit deg 
 

4.2 Mesh 1 

 

Mesh 1 
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4.3 3D Data Points 

4.3.1 Center Point 

Data 

Description Value 

Data set Study 1/Solution 1 
 

Point data 

Description Value 

Entry method Coordinates 
 

Settings 

Description Value 

x 0 

y 0 

z 0 
 

 

Data set: Center Point 

4.3.2 Half radius 

Data 

Description Value 

Data set Study 1/Solution 1 
 

Point data 
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Description Value 

Entry method Coordinates 
 

Settings 

Description Value 

x 0 

y 0 

z 0.005 
 

 

Data set: Half radius 

4.3.3 Surface 

Data 

Description Value 

Data set Study 1/Solution 1 
 

Point data 

Description Value 

Entry method Coordinates 
 

Settings 

Description Value 

x 0 
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Description Value 

y 0 

z 0.01 
 

 

Data set: Surface 

4.3.4 Study 1/Solution 1 

Solution 

Description Value 

Solution Solution 1 

Component Save Point Geometry 1 
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Data set: Study 1/Solution 1 
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5 Design Considerations 

Computation information 

Computation time 1 min 31 s 

CPU Intel(R) Xeon(R) CPU E5-2680 v4 @ 2.40GHz, 2 cores 

Operating system Windows 8 
 

5.1 Time Dependent 

Study settings 

Description Value 

Include geometric nonlinearity Off 
 

Times Unit 

range(0,to/60,to) s 
 

Physics and variables selection 

Physics interface Discretization 

Heat Transfer in Solids (ht) physics 
 

Mesh selection 

Geometry Mesh 

Geometry 1 (geom1) mesh1 
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6 Results 

6.1 Summary 

6.1.1 Temperature (ht) 

 

Time=1338 s Surface: Temperature (K) 

6.1.2 Isothermal Contours (ht) 

 

Time=1338 s Isosurface: Temperature (K) 
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6.1.3 1D Plot Group 3 

 

Temperature Profiles at Points in Cylinder 

6.2 Analysis 

By using COMSOL, we were able to positively verify the calculations done in problem 1. The graph 

generated from the three points along the radius depicts the change in temperature over time. As 

calculated, the outside boundary cools off rapidly while the heat transfer slows down as r moves closer 

to the center. The numerical and analytical comparison proved that there was a small margin of error, 

however, both show the same trend at each point. 


