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3.1 CAD Import Module
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Fig. 2 CAD import module
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Fig. 3 Residence time in a turbulent reactor

3.2 Chemical engineering Module
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Fig. 5 Flow in a fuel cell stack

3.3 Heat transfer Module
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Fig. 4 Structural-fluid interaction in a network blood vessel
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Fig. 6 Continuous casting of copper
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Fig. 7 A Thermal photovoltanic (TPV) device
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Fig. 8 Heat generation in a disk brake

3.4 MEMS Module
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Fig. 9 Droplet release and velocity field from an ink jet

Fig. 10 Electroosmotic micromixer

3.5 Structural Mechanics Module
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Fig. 11 Magnetic drug targeting in cancer therapy
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3.6 Acoustics module
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Fig. 12 Eigenvalue analysis of a crankshaft
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Fig. 13 Piezoelectric actuator
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Key Features
- Pressure acoustics application mode
- Transient
- Time-harmonic, total field or scattered field
- Modal analysis

- Eigenfrequency analyses using eigenfrequen—
cies, eigenvalues, or angular frequency
- Aeroacoustics
- Compressive potential flow
- Acoustics in ideal gas with irrotational mean
flow
- Predefined multiphysics coupling: aeroacoustics
with flow
- Structural acoustics ~linear plane strain, 3D solid,
and axisymmetric stress—strain
- Static, eigenfrequency, transient, and frequency
response analyses
- Damping
— Damping in fluids: complex materials, Delany—
Bazley, bulk viscosity
- Damping in solids: Rayleigh damping, loss-
factor damping

FHIIANL MoA, HM6=, 20086
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- Perfectly matched layers (PMLs) for pressure
waves in fluids and solids
- Far-field postprocessing

3.7 COMSOL Script and optional add-ons
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Key Features (2 S3)

- Interactive programming language for scientific
computations and visualization

- Desktop GUI with editor/debugger

- More than 600 built-in functions

- High-speed graphics

- GUI-builder
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Fig. 14 Acoustics of muffler
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- Optional application—specific add-ons
- Excel® import/export

3.7.1 Optional Add-ons
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3.7.1.1 SIGNALS & SYSTEMS LAB
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Fig. 15 COMSOL Script
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Key Features

- Signal processing

- Spectral tool GUI

- System identification/Model estimation

- Control systems modeling

- TF (Transfer Function) tool GUI

- Statistics analysis

- PDF (Probability Density Function) tool GUI

3.7.1.2 COMSOL REACTION ENGEERING LAB
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3.7.1.3 OPTIMIZATION LAB
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Key Features

- Constrained optimization

- Linear problems

- Quadratic problems

- Nonlinear problems

- Constrained least-squares optimization

- Linear problems

- Nonlinear problems

- Solver for nonconstrained optimization problems
(Nelder-Mead)

Fig. 16 Optimization Lab
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- AC/DC Module: Low frequency A2 8§43

- RF Module: High frequency field Zwave 3}

- Farth Science Module: A&, Ast, ER ¥32E
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