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Modeling Complex Multipart Geometries
can be a Challenge

* Image-based 3D reconstruction

CT scanning CT images Segmentation 3D Reconstruction
-Mask definition-
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Modeling Complex Multipart Geometries
can be a Challenge
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Modeling Complex Multipart Geometries
can be a Challenge
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2. A Practical Method to
Model Complex Multipart
Geometries
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A Practical Method to Model Complex
Multipart Geometries

3D Reconstruction
Meshing
Material Labeling

Material Definition
In COMSOL
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A Practical Method to Model Complex
Multipart Geometries
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A Practical Method to Model Complex
Multipart Geometries

Object Subparts
(e.g., carcass) (e.g., bones)
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A Practical Method to Model Complex

Multipart Geometries

3. Material Labeling

Read Mesh of Object
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For Each Node in Subpart
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A Practical Method to Model Complex
Multipart Geometries

3. Material Labeling

Output:

Labeled Nodes.txt =JOEd
x [m] y[m] z[m] Material kf[w/mK] cp[)/kgK] plkg/m?] |~

1.30E-01 1.14E-01 2.78E-02 Meat 0.265 2,021 1,040

1.33E-01 1.15E-01 2.98E-02 Meat 0.265 2,021 1,040 =

1.77E-01 5.69E-02 5.48E-02 Round Bone 0.265 2,021 1,040

1.05E-01 7.71E-02 7.06E-02 Air 0.026 1,005 1.2 |

7.16E-02 6.97E-02  -1.98E-02 Rib Bone 0.265 2,021 1,040

7.26E-02 6.55E-02 -1.73E-02 Rib Bone 0.265 2,021 1,040 v
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A Practical Method to Model Complex
Multipart Geometries
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A Practical Method to Model Complex

Multipart Geometries

a. Import Mesh of Object
b. Define interpolation functions

[ Interpolatiorrlv [l Model Library
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v Parameters
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Filename:
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A Practical Method to Model Complex

Multipart Geometries

a. Import Mesh of Object

b. Define interpolation functions

c. Define material properties as
functions of X, Y, Z
coordinates

% Material ﬂm Model Library | =l

4 ] M ater | a_l Def| N | t| on | | Geometric Entity Selection
i N CO M SO L Geometric entity level: |Domain v|

Selection: {AII domains ']

1 | %% &

v Material Contents

Property Name  Value Unit
" Thermal conductivity k k1(xy,z) WS (m*K)
" Density tho rhol(xy,z) kg/m”"3
+/ Heat capacity at constant pr...  Cp Cplixy.z) Jikg*K)
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3. Case Study

— Modeling Air-Cooling of a
Chicken Carcass N
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Case Study i

Modeling
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Case Study
Modeling
Air-Cooling of a
Chicken Carcass
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v LiveLink for MATLAB
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CONCLUSION

Image-based mesh generation, a custom
algorithm, and interpolation features of
COMSOL Multiphysics can be used to
define heterogeneous material properties
of complex geometries without the
difficulties associated with assembling
multiple parts.
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