
Multiphysics

Introduction to Multiphysics Capabilities 

EMWorks stands as a technological marvel in the world of engineering simulations, offering a seamless
integration of multiple physical domains within a single software environment. This integration transcends
the boundaries of magnetic, electrical, thermal, structural, and motion analyses, providing engineers with a
holistic approach to solving complex engineering challenges. With EMWorks, there's no need for
cumbersome data transfers or juggling multiple software packages. Instead, engineers can dive into a unified
and efficient simulation environment, leading to unparalleled efficiency, accuracy, and productivity. Let's
explore the multifaceted capabilities of EMWorks through concrete examples that demonstrate its
transformative potential. 

 

Electro-Thermal Analysis: Ensuring Precision in Electromagnetic
Heating 

Imagine designing an induction heating system for a manufacturing process. EMWorks simplifies this
intricate task by seamlessly combining electromagnetic and thermal analyses. With the "Couple to thermal"
option, engineers can effortlessly link the electromagnetic model with its thermal counterpart. EMWorks
automatically calculates crucial parameters, such as joule heating, eddy current losses, and core losses, and
transfers them to the thermal solver. But that's not all; engineers can also introduce non-electromagnetic heat
sources, such as volume heat or fixed temperatures. Environmental factors like convection and radiation are
taken into account as well. The result? A comprehensive understanding of temperature distribution, gradients,
and heat flux, all neatly organized in the "Thermal Results" folder. EMWorks empowers engineers to
optimize the design of induction heating systems with data-driven precision. 

 

Magneto-Structural Analysis: Where Electromagnetism Meets
Mechanical Integrity 

In engineering systems like solenoid actuators, the interaction between electromagnetic forces and
mechanical integrity is crucial. EMWorks simplifies this complex coupling process with its "Couple to
structural" option. Upon activation, this feature seamlessly transitions from electromagnetic analysis to
structural analysis. EMWorks transfers essential data, including local force distributions, mechanical loads,
and constraints. As a result, engineers gain valuable insights into displacements, stress, and strain, all
accessible within the "Structural Results" folder. But what if your project demands a more comprehensive
electro-thermo-mechanical analysis? EMWorks rises to the challenge. It seamlessly combines thermal and
structural solvers, facilitating the transfer of thermal and mechanical loads. The outcome is an all-
encompassing solution that accounts for electromagnetic, thermal, and structural factors, ensuring robust and
reliable designs in solenoid actuator systems and beyond. 

 

Multiphysics for Real-World Engineering Challenges 



EMWorks' Multiphysics capabilities extend beyond the theoretical realm. They address real-world
engineering challenges across diverse industries by seamlessly combining and analyzing multiple physics
domains within a single simulation. Consider these examples: 

Electric Vehicle Battery Thermal Management

In the electric vehicle industry, EMWorks performs Multiphysics simulations that combine electromagnetic
considerations with thermal analysis. This ensures that the battery operates within safe temperature limits,
maximizing both battery life and performance while accounting for electromagnetic interactions that may
affect thermal behavior. 

Electric Motor Design with Structural Integrity

EMWorks empowers engineers to create electric motor designs that integrate electromagnetic, thermal, and
structural analyses. This holistic approach guarantees high motor performance while maintaining mechanical
integrity, ensuring motors operate efficiently and reliably under various conditions. 

Power Electronics Cooling with Electromagnetic Effects

Engineers use EMWorks to simulate the thermal behavior of power electronic components. This
Multiphysics simulation considers electromagnetic interactions alongside thermal aspects, allowing the
design of effective cooling systems that prevent overheating and extend the longevity of critical components. 

Aerospace Actuator Efficiency with Electromagnetic Interactions

For aerospace applications like electromagnetic actuators, EMWorks provides Multiphysics simulations that
help engineers understand how electromagnetic forces impact structural integrity. This ensures the design of
reliable and efficient actuators that can withstand electromagnetic interactions. 

IoT Device Sensor Integration

EMWorks aids in the development of IoT devices through Multiphysics simulations. Engineers can analyze
how electromagnetic sensors interact with structural components, ensuring accurate data collection and
device reliability by considering both electromagnetic and mechanical effects. 

MEMS Design with Electromagnetic Considerations

In the field of MEMS design, where electromagnetic forces can significantly affect mechanical performance,
EMWorks offers a comprehensive platform for Multiphysics analysis. This allows engineers to precisely
optimize MEMS devices while accounting for the interactions between different physics domains. 

Wireless Communication Antenna Performance

EMWorks supports Multiphysics simulations for wireless communication antenna design. Engineers can
analyze both electromagnetic radiation patterns and the mechanical aspects of antennas to optimize their
performance and ensure they meet rigorous specifications. 

Medical Device Electromagnetic Safety with Structural Reliability



In the medical device industry, EMWorks enables Multiphysics simulations for electromagnetic safety.
Engineers can assess how electromagnetic emissions from medical equipment may affect structural
components, ensuring compliance with safety standards while maintaining device reliability. 

Renewable Energy Generator Optimization

EMWorks supports Multiphysics simulations for renewable energy generators, such as wind turbines or
hydroelectric systems. Engineers can analyze the interplay between electromagnetic forces, thermal behavior,
and structural integrity to optimize generator designs for maximum energy efficiency and reliability. 

Electric Grid Reliability Enhancement with Electromagnetic Transients

EMWorks aids in enhancing the reliability of power distribution grids by simulating electromagnetic
transients. Engineers can investigate how electromagnetic disturbances affect thermal and structural aspects,
allowing for the design of robust protective systems that minimize downtime during grid disturbances. 

Automotive Radar Sensor Efficiency with Thermal and Structural Analysis

In automotive radar sensor design, EMWorks facilitates Multiphysics simulations that consider
electromagnetic interactions alongside thermal and structural aspects. Engineers can optimize radar sensor
designs for both performance and durability, ensuring accurate object detection and long-term reliability in
varying environmental conditions. 

Consumer Electronics Electromagnetic Compatibility (EMC) Compliance

EMWorks assists manufacturers of consumer electronics in achieving electromagnetic compatibility (EMC).
Multiphysics simulations encompass electromagnetic radiation patterns and mechanical constraints, ensuring
products comply with EMC standards while maintaining structural integrity. 

Magnetic Resonance Imaging (MRI) Magnet Design with Thermal Considerations

In MRI machine design, EMWorks supports Multiphysics simulations that combine electromagnetic field
modeling with thermal analysis. Engineers can optimize the design of MRI magnets, considering both
magnetic field distribution and thermal behavior for patient safety and image quality. 

High-Frequency PCB Design with Electromagnetic and Structural Analysis

For high-frequency printed circuit boards (PCBs), EMWorks facilitates Multiphysics simulations that
account for electromagnetic wave propagation and structural mechanics. This approach enhances signal
integrity and minimizes signal loss, ensuring optimal PCB performance in demanding applications. 

Satellite Communication Antenna Deployment with Structural and Thermal Effects

EMWorks aids in satellite communication antenna deployment by performing Multiphysics simulations.
Engineers can analyze electromagnetic interactions during antenna deployment in space, considering both
structural and thermal effects to ensure precise alignment and successful communication in the harsh space
environment. 

 

Empowering Engineers for a New Era of Simulation 



EMWorks' Multiphysics capabilities are the bridge between theoretical concepts and practical engineering
solutions. By seamlessly integrating magnetism, electricity, heat, and mechanics within a single platform,
engineers are empowered to tackle complex, real-world challenges. The result? Streamlined workflows that
maximize efficiency, accuracy, and productivity. 
With EMWorks, engineers are free from the limitations of fragmented analysis tools. This groundbreaking
software brings clarity to the simulation process, allowing engineers to focus on innovation and design that
pushes the boundaries of what's possible. Whether you're in automotive engineering, electronics, aerospace,
or any field where Multiphysics simulations matter, EMWorks is your gateway to a new era of engineering
design. 

  

Conclusion 

EMWorks stands as a pioneering force in the realm of engineering simulations, reshaping the approach to
complex challenges. Through its seamless integration of multiple physical domains within a single, highly
efficient simulation environment, EMWorks empowers engineers hailing from diverse industries. Be it
electric vehicle battery thermal management or aerospace actuator efficiency, EMWorks offers a
comprehensive approach to design and optimization, ensuring the creation of robust and innovative solutions.
Gone are the days of being constrained by fragmented tools; EMWorks ushers in clarity to the simulation
process, fostering an environment for innovation that pushes the boundaries of what's achievable. Whether
you operate within automotive engineering, aerospace, electronics, or any domain requiring Multiphysics
simulations, EMWorks serves as your gateway to a new era of engineering design. Unleash the full potential
of Multiphysics with EMWorks and step into the future of engineering today. 
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