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4. Model: Define boundary conditions and specify analysis
to be performed.
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Example: Thermal Analysis of Heat Exchanger

Problem: Compute the thermal transfer for a given
heat-exchanger geometry.

Mesh Boundary Conditions

Temperature

01 02 08 20 32 40
time s

Solution Probes
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Hex8 linear elements.
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Boundary Conditions are set up using the modeling component and
are shown with h = 0 in blue and g in red (right).In particular,

(i) the bottom surface is set at g = 100° C,

(ii) the fin surfaces are set at g = 22° C.
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Example: Thermal Analysis of Heat Exchanger

Problem: Compute the thermal transfer for a given
heat-exchanger geometry.

Model:
—Au =—f, x€0
u =g, x€9Qp
Vu-n =h, x € 0.

Geometry is obtained using CAD tools for sketching and extrusions using
the ANSYS design module.

Meshing is set up using the modeling component and specified to use
Hex8 linear elements.

Boundary Conditions are set up using the modeling component and
are shown with h = 0 in blue and g in red (right).In particular,

(i) the bottom surface is set at g = 100° C,

(ii) the fin surfaces are set at g = 22° C.

Results: The temperature rapidly drops off in this geometry.
However, surrounding air can not heat up.
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Example: Thermal Analysis of Heat Exchanger

Problem: Compute the thermal transfer for a given
heat-exchanger geometry.

Model:
—Au =—f, x€0
u =g, x€9Qp
Vu-n =h, x € 0.

Geometry is obtained using CAD tools for sketching and extrusions using Mesh Boundary Conditions

the ANSYS design module.

Meshing is set up using the modeling component and specified to use
Hex8 linear elements.

Temperature

Boundary Conditions are set up using the modeling component and
are shown with h = 0 in blue and g in red (right).In particular,

(i) the bottom surface is set at g = 100° C,

(ii) the fin surfaces are set at g = 22° C.

Results: The temperature rapidly drops off in this geometry. Solution Probes
However, surrounding air can not heat up.

More sophisticated models possible incorporating air-flow & convection effects.
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Summary

Software: There are many packages and
interfaces for encapsulating

Finite Element Methods and related
workflows for use in engineering

and scientific investigations.

Paul J. Atzberger, UCSB

Eb] deal.Il

P
28 simuLIA

ABAQUS

2
DS SOLIDWORKS

+SoMSOL v

{/\ AUTODESK

% SIMSCALE

\nsys

Finite Element Methods

https://web.atzberger.org/



https://web.atzberger.org/

S 2
DS SOLIDWORKS
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workflows for use in engineering s /\ AUTODESK Z SIMSCALE \nsys
and scientific investigations.

Industry often uses packages like ANSYS, Abaqus, SolidWorks, COMSOL to provide interfaces for rapid
prototyping, geometric modeling, obtaining material properties, parametric studies, and managing analysis
workflows.
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Industry often uses packages like ANSYS, Abaqus, SolidWorks, COMSOL to provide interfaces for rapid
prototyping, geometric modeling, obtaining material properties, parametric studies, and managing analysis
workflows.

Academia often uses open source packages like Deal.ll, FEniCS, SfePy, and others allowing for more control
over the numerical methods, researching techniques, and new applications.
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and scientific investigations.

Industry often uses packages like ANSYS, Abaqus, SolidWorks, COMSOL to provide interfaces for rapid
prototyping, geometric modeling, obtaining material properties, parametric studies, and managing analysis
workflows.

Academia often uses open source packages like Deal.ll, FEniCS, SfePy, and others allowing for more control
over the numerical methods, researching techniques, and new applications.

Here, we gave a brief introduction to existing software packages for FAE and how to use ANSYS. In upcoming
lectures and exercises we discuss how to develop your own FEMs, extensions, and additional examples.

Paul J. Atzberger, UCSB Finite Element Methods https://web.atzberger.org/


https://web.atzberger.org/

Summary

Software: There are many packages and
interfaces for encapsulating

Finite Element Methods and related
workflows for use in engineering

and scientific investigations.

Eb] deal.Il

P
28 simuLIA

ABAQUS

2
DS SOLIDWORKS

CoMsoL gy

{\ AUTODESK

% SIMSCALE

\nsys

Industry often uses packages like ANSYS, Abaqus, SolidWorks, COMSOL to provide interfaces for rapid
prototyping, geometric modeling, obtaining material properties, parametric studies, and managing analysis

workflows.

Academia often uses open source packages like Deal.ll, FEniCS, SfePy, and others allowing for more control
over the numerical methods, researching techniques, and new applications.

Here, we gave a brief introduction to existing software packages for FAE and how to use ANSYS. In upcoming
lectures and exercises we discuss how to develop your own FEMs, extensions, and additional examples.

Additional Information: Many video tutorials and technical details also are available on-line and from the

software package websites.
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