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mance of complex products in-

ȭuenced by multiple physics and 

improve their designs through 

simulations of the interactions 

between physics.
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Pennsylvania Transformer Technology, Inc. 
performed multiphysics simulations using 
Maxwell, ANSYS Mechanical and ANSYS 
CFD to design next-generation transform-
ers for the utility power industry.

• Static Electromagnetic Fields
• Adaptive Field Mesh
• Frequency Domain 

• Magnetic and Electric Time Domain
• HPC Frequency Sweeps

Magnetic Transient with Rigid Motion
• Dynamic Eȫects on Rigid Motion      
 with Symmetrical Field Conditions 
• Non-Cylindrical Motion

• Advanced Embedded Circuit 
 Coupling 
• External Circuit Coupling with  
 Adaptive Time Stepping

Advanced Material Modeling
• Vector Hysteresis Modeling
• Nonlinear Anisotropic Modeling
• Functional Magnetization Direction
• Magnetization/De-magnetization  
 Modeling

• Temperature-Dependent De-magne- 
 tization Modeling
• Time and Frequency Dependent  
 Core Loss Modeling
• Dynamic Eȫects in Laminated 
 Magnetic Materials

Multiphysics
ǃ Magneto-Vibro-Acoustic coupling  
 for rotating and non-rotating elec 
 tromechanical design
ǃ Magneto-Stress coupling based on  
 electromagnetic force and deformed  
 mesh feedback
ǃ Electromagnetic-Thermal couplings  
 with power loss and temperature  
 feedback on Heat Transfer by Con- 
 duction, Convection and Radiation

ǃ Magneto-Thermal-Stress on Drive  
 Design Life Cycle
ǃ Coupling with CFD based on power  
 loss-temperature feedback
ǃ Coupling with CFD based on mag- 
 netic Ȭeld, power loss and electric  
 conductivity temperature for arc/ 
 plasma device design

Multi-Domain System Capabilities
ǃ Frequency Dependent Reduced 
 Order Models and Nonlinear Equiva- 
 lent Circuits from FEA analysis
ǃ Automatic Generation of the Exter- 
 nal Circuit and Electrical Machine  
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