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Introduction: Geometries with heterogeneous
material properties are typically defined as a set of
multiple parts, each part representing a different
materialt->34, However, assembling or defining the

iIndividual parts of complex geometries can be
difficult!>,
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Figure 1. Potential issues when
importing complex geometries.

The following method can be used for meshing
complex geometries with heterogeneous material
properties:

STEP 1 - Scanning and 3D reconstruction

3D Reconstruction

CT scanning CT images Segmentation
B -Mask definition-

* Build 3D surface geometries for the object as a unit,
and for each sub-part separately

STEP 2 - Meshing
* Mesh object as a unit, and each subpart separately
* Export meshes as COMSOL native mesh files (.mphtxt)

STEP 3 - Material labeling recad mesh of object
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STEP 4 - Define material properties by interpolation

° Import Only the mesh Property Name  Value Unit
) ) v Thermal conductivity k k1(xy,z) W/ m*K)
for the object as a unit . ovensity ho  tholbyd)  kgfmA3
v Heat capacity at constantpr...  Cp Cplixy,z) J/(kg*K)

Case Study: Modeling air-cooling of a chicken

carcass.
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Figure 2. Heterogeneous material
properties of the chicken carcass
defined using image-based meshing
(with  Materialise Mimics) and
interpolation functions of COMSOL
Multiphysics.
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Figure 3. Simulation of air-cooling of a poultry carcass
using the COMSOL modules for Heat Transfer in Solids,
Transport of Diluted Species, as well as the LivelLink for

MATLAB. Model was validated in a poultry processing
plant®.

Conclusion: The proposed method can be used
to mesh complex geometries and to assign
heterogeneous material properties In COMSOL
Multiphysics without the challenge of assembling
complex multipart geometries.
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