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Brief Introduction

* What is COMSOL Multiphysics®?

e Advanced simulation software for modeling and analyzing real-world systems.

* Key Features:
* Performs finite element analysis (FEA) and multiphysics simulations.
 Combines different physical phenomena (e.g., electrical, mechanical, fluid).

* Benefits:
e User-friendly interface with drag-and-drop features.
e Customizable via built-in programming language.
* |deal for multidisciplinary applications.

* Applications:
* Engineering, physics, and more.
» Useful for complex scenarios beyond practical physical experiments.



Getting Started

Installation:
* Download from the official COMSOL website.
* Follow the installation guide specific to your operating system.

First Steps:
* Launch the software and use the tutorial guide for initial setup.
* Explore sample projects available in the application library.

Creating a Model:
* Choose 'New' to start a blank model or 'Model Wizard' for guided setup.
* Select the relevant physics interfaces for your project.

Simulation Process:
* Define geometries, materials, and physics settings.
e Set up mesh, run simulations, and analyze results.

Learning Resources:
» Utilize COMSOL’s online tutorials, webinars, and user forums.
e Consider attending a training course for in-depth learning.



Overview of the COMSOL Desktop® interface.

* consists of three workspaces: the Model Builder, Application
Builder, and Model Manager.
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Model Builder:

* Geometry: Design your model’s spatial dimensions.
* Materials: Assign physical properties to model components.
* Physics: Apply and configure the equations governing the model.

* Mesh: Generate the computational grid where the equations are
solved.

 Study: Set up and run simulations, specify solver configurations.



Advanced Model Builder Features in
COMSOL Multiphysics

* Multiphysics & Parameter Sweeps:
* Integrate various physical phenomena.
* Automate simulations with varying parameters.

* Optimization & Batch Processing:
* Enhance designs with optimization tools.
e Automate multiple simulations with batch processing.

* Integration & Post-Processing:

* Sync with MATLAB or Excel via LiveLink.

* Use advanced tools for data analysis and custom reports.
* Efficiency Tips:

* Keep the software updated.

* Engage with the COMSOL community for support.



Application Builder

* Purpose of Application Builder:
* Enables users to convert COMSOL models into custom applications.

* Key Features:
e User Interface Design: Create tailored GUIs for specific user needs.

* Custom Widgets: Incorporate sliders, input fields, and buttons for interactive
controls.

* Advantages:

* Simplify complex models for non-expert users.
* Facilitate broader usage within organizations.

* Integration:
* Seamless integration with the Model Builder.
e Supports COMSOL Server™ for app deployment and management.



Building Apps from Models with Application
Builder

* Steps to Create Apps:
* Select a Model: Begin with an existing COMSOL Multiphysics model.
* Define User Interface: Utilize the Form Editor to add and configure widgets.
e Add Functionality: Program app-specific actions and data manipulations.

e Customization Tools:
 Method Editor: Write methods for custom computational behaviors.
e Graphics: Design and integrate custom plots and visualizations.

* Deployment:
* Testing: Thoroughly test app functionality and user experience.
* Distribution: Distribute apps via COMSOL Server™ to end-users.

* Benefits:
* Streamline workflows.
* Enable decision-making with tailored interfaces.



Example Model

Live demonstration based on the
attendance request on how to use
the software:

* How to set up your first model.

* Steps from selecting physics to running simulations.
 Geometry setup, selecting materials.

* Setting up physics and boundary conditions.

* Understanding meshing in COMSOL.

e Study and Solvers.

* Post-Processing.



Discussion

* What do you think
of COMSOL?

e Question?

fcussion




Citation and References

1. COMSOL Official Website: The primary resource for all information on COMSOL Multiphysics, including features, updates, and technical
support.

* URL: COMSOL Official Website
2. COMSOL Blog: Offers insightful articles written by COMSOL experts covering a wide range of topics, from basic tutorials to advanced
application examples.
* URL: COMSOL Blog

3. COMSOL Documentation and User Guides: Detailed guides and documentation provided by COMSOL that cover everything from getting
started with the software to advanced modeling techniques.

* Available directly within the COMSOL software under the Help section.

4. EAOI?AS(P)]L Video Gallery: Features tutorial and demonstration videos that provide step-by-step instructions on using COMSOL
ultiphysics.

¢ URL: COMSOL Video Gallery

5. COMSOL Conference Proceedings: A collection of papers and presentations from the annual COMSOL Conference, showcasing
innovative uses of COMSOL Multiphysics across various industries and research fields.

¢ URL: COMSOL Conference

6. COMSOL Learning Center: Offers self-guided tutorials and learning modules designed to help users of all levels improve their
understanding and skills.

e URL: COMSOL Learning Center

7. Books on COMSOL Multiphysics:

¢ "Multiphysics Modeling Using COMSOL: A First Principles Approach" by Roger W. Pryor. This book is great for beginners and provides a
comprehensive introduction to multiphysics modeling.

* "COMSOL for Engineers" by Mehrzad Tabatabaian. This book focuses on practical applications of COMSOL Multiphysics and includes examples from
various engineering fields.






