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This instructor guide can be used to implement the module “Basic principle of motor generator
operation” in the classroom.

The aim of this module is to support the introduction of Electromotive force (EMF) and the basic
principle of motional generation of EMF that generators are based on. The resource contains several
different files to cover the theory as foundation, followed by tutorials to create an example in Ansys
Maxwell® tool, the advanced electromagnetic field solver.

The contents of this resource are outlines as below:

File “01_Theory_EMF” contains the electromotive force theory related to electric machines. The
estimated time for a lecture presentation and explain the theory is 30-40 minutes.

File “02_DesignCreation_EMF” contains lab tutorial to create a setup of magnets and wire loop
as a basic electric machine. The estimated time required for design creation is ~30 minutes by an
undergraduate student.

File “03_MagnetostaticAnalysis_EMF” contains lab tutorial to analyze the setup and plot the fields.
The estimated time for applying the instructions is less than 15 minutes. Analysis time is estimated <5
minutes for a medium performance laptop/computer.

File “04_TransientAnalysis_EMF” contains lab tutorial to create the setup of rotating the magnets of
the design and plotting the electromotive force generated on the wire loop. The estimated time for
applying the instructions is about 20 minutes. Analysis time is estimated ~30-50 minutes for a medium
performance laptop/computer.

In the teaching package the design is included as well with the magnets structure alone (“North_

South_Poles.aedtz”) and additional the complete design including the results after being solved fully
(“North_South_Poles_solved.aedtz”).

The current resource is applicable to electronics engineering courses such as electromagnetics
fundamentals, electric machines, electromechanics, electric generators and electric motors.
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Use and Reproduction

The content used in this resource may only be used or reproduced for teaching purposes;
and any commercial use is strictly prohibited. The full Academic Terms & Conditions can
be found using this link.

Document Information
This case study is part of a set of teaching resources to help introduce students to topics
related to fluids.

Ansys Education Resources

To access more undergraduate education resources, including lecture presentations
with notes, exercises with worked solutions, microprojects, real life examples and more,
visit www.ansys.com/education-resources.

Feedback
Here at Ansys, we rely on your feedback to ensure the educational content we create is
up-to-date and fits your teaching needs.

Please click the link here out a short survey (~7 minutes) to help us continue to support
academics around the world utilizing Ansys tools in the classroom.
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