
INCLUDES BOOK! 
“Introduction to AC Machine Design” 

by Thomas A. Lipo 
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This How-To course addresses the key state-of-the-art application-oriented design issues for Induction Machines.  We 
will use basic motor principles to increase understanding of choices available for Induction Machine design.  Academic 
theory will be reduced to practical results with calculation ‘how-to’, taking manufacturing constraints into account.  
Special emphasis will be on design differences and new trends in induction motors, including new analysis techniques 
and design options to achieve low cost, high efficiency, high power density, and maximum torque per amp.  The 
similarities and differences of induction machines, compared to the latest PM machines and wound-field synchronous 
machines, is a common theme. 
 
The material in this course is the engineering material you can’t find in a book, and you can’t get from software use or 
training.  It is presented using a combination of modern machine design concepts and computer techniques with a 
heavy dose of many years of experience.  The specification requirements, design steps, analysis approaches and test 
methods are discussed for motors and drive systems for a variety of applications such as industrial systems, 
commercial HVAC, hybrid and electric vehicles, wind turbine generators, home appliances.  Most of the course 
focuses on three-phase squirrel-cage machines, both NEMA and non-NEMA types. 
 
The primary goal of this course is to provide an up-to-date, practical foundation of induction machine design 
techniques to produce accurate and realistic design results based on the electrical, magnetic, mechanical, and thermal 
interactions

Those who will benefit: 
·  Motor and generator design engineers 
·  Application engineers, especially, for High Efficiency, Industrial OEM, EV / HEV, Wind Energy 
·  Suppliers to motor manufacturers, 
·  Control engineers 
·  Engineering and R&D managers 
·  Specify, design, analyze, manufacture or service induction machines 

 
You should have some background in electric machine operation and 
construction such as the equivalent of a B.S. degree in engineering. 
Understanding of basic magnetic circuits is needed, but advanced motor theory and 
control techniques are not essential.  You should have some background in 
electric machine operation and construction such as the equivalent of a B.S. 
degree in engineering. Understanding of basic magnetic circuits is needed, but 
advanced motor theory and control techniques are not essential. 

�

This course begins 
where academics and 
software training stop! 
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�  Comparison of Motor Types 
�  Rotor Configurations, &  Why 
�  Torque Production in IM Machines�
�  Equivalent Circuit 
�  Performance with VFDs�
�  Machine Design Steps, Using CAE�
�  Using Models to Predict Performance�
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�  Rotating Fields, Current Waveform 
�   6-step, PWM, Volt/Hz, SVM, Vector  
�  Field Weakening, Torque/Amp 
�  Current, Torque, Position Control 
�  Current and Position Sensing 
�  Sensorless Control Concepts, Limits 
�����������
�
�  Materials, Construction 
�  Rotor Principles, Design concepts 
�  Physics of Rotor Magnetization 
�  Rotor bar-shape, Options, Trade-offs 
�  Losses, Heat 
�  Temperature & Cooling 
����"�%����
�  Electrical Steels for IM 
�  Coatings & Heat Treatment 
�  Core Loss Calculations & Modeling 
�  Segmented & Hinged Laminations 
�  Soft Magnetic Composites 
�  Sources of Good Data 
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�  Non-linear Magnetic Circuits, MMF 
�  Air gap Flux, EMF Waveform 
�  Slot Leakage, Saturation, Inductances 
�  Motor Design Software & FEA  
�  Rules of Thumb, Good Practices 
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�  Coils, Poles, Slots, Phases 
�  Series, Parallel Circuits, Wye vs. Delta 
�  Winding MMF & Harmonics 
�  Rotor/Stator slot choice, Trade-offs 
�  Manufacturing Considerations 
�  Some Practical Tricks of the Trade�
��
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�  Applications, Pros & Cons for IMs 
�  Practical Slot/Pole Combinations 
�  Lap vs. Concentric Winding 
�  Consequent Poles  
�  Fractional Slots / Pole / Phase 
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�  Principles of Sizing & Scaling 
�  Current and Flux Density, MMF drop, 

equivalent Ke, Kt 
�  Key Relationships, Figures of Merit 
�  Scaling Laws:  varying diameter, axial 

length, turns etc. 
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�  Specification, Materials, Cooling 
�  Choosing Poles, Slots, Frequency 
�  Designing Rotor Configuration 
�  Designing Stator Slots & Winding 
�  Efficiency vs. Power Density 
�  Design Example 
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�  Why, When, Compared to Cage 
�  WR Performance, Control Techniques 
�  WR Winding Design Concepts�
�  WR Winding Construction�
-����%�"� "����
��,�����������
�
�  Loss Components, Thermal Balance 
�  Problem of Core Loss Prediction 
�  Harmonic Losses, AC Resistance  
�  Efficiency Calculation 
�  Practical Ways to Reduce Losses 
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�  Electrical Measurements 
�  Mechanical Measurements 
�  Dynamometer Recommendations 
�  Inductance Tests for Current Ripple�
�  Loss Tests, Efficiency Calculation�
�  Ways to Increase Accuracy�

�	�"�
��,���! "����
�
�  Advanced Equivalent Circuits 
�  Calculating Stator-referred Parameters 

from Physical Motor 
�  Motor Design Software & Books�
�  FEA Software�
�  Linked CAE Simulation�
�  Hardware in Loop Simulation�
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�  Thermal & Structural Modeling  
�  Material Data 
�  Losses, Heat Transfer, Efficiency 
�  Forces & Noise 
�  Typical Parameter Values 
�  Practical Expectation, Limits�
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�  Design Requirement, Specs�
�  Single Phase Motor Concepts�
�  Low Cost Manufacturing Options�
�  Design Example, Split Phase�
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�  Principles of Energy Savings�
�  Understanding Application Options�
�  Conversion System Configurations�
�  Design Example, Copper rotor�
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�  EV and HEV Applications�
�  Toyota Prius PM Motor�
�  Tesla Induction Motor �
�  Design Example; Max Torque/AMP�
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�
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�  Important Key Parameters�
�  Issues with Core Steels, Cage Rotor�
�  Issues with Cooling, Noise�
�  High speed Practice & Limits�
�  Issues with Frames & Shaft�
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�  Cast Copper Rotors 
�  Axial Flux IM Machines 
�  High Speed IM Machines 
�  New Core Steel 
�  Modular & Automated Mfg. 
�  PM Supply Uncertainty, Effect on IM 
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Future Courses:  
To receive brochures on upcoming 
courses, please tell us your interests: 

�   Induction Machine Design 
�  Design of Magnetic Components  
    for Power Electronic Circuits 
�  Switched Reluctance Machines 
�  Traction Motor Design and Drives 
�  Focused motor type or issue:     

_______________________ 
�    Other____________________ 

�
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Dr. Howard Li  is a Senior Engineer at Advanced MotorTech LLC.   He holds a Master’s degree in electrical engineering from Shenyang University 
of Technology, China, and a PhD degree in electrical engineering from Clarkson University, USA.   Dr. Li has more than 7 years of experience in the 
design, simulation, modeling, and development of a wide variety of conventional and innovative machines, drives, controls and electromechanical 
components.   His work has ranged from linear generators deriving power from ambient vibration, to FEA transient analysis during the short-circuit 
of megawatt-class machines, to 3D analysis of transverse-flux machines based on new SMC core materials.  His main fields of interest are CAE 
electrical machine design, modeling and analysis of control and drives system, thermal analysis and multi-physics field analysis. 
 
Dr. Keith W. Klontz  is President and CEO of Advanced MotorTech LLC, an engineering services company with emphasis on electric machine 
design. He holds BS & MS degrees in Electrical Engineering from the University of Illinois, Champaign-Urbana, and a PhD in Electrical 
Engineering from the University of Wisconsin-Madison.  Dr. Klontz is a world-recognized expert in electric machine design and has over 40 years 
hands-on experience with electric machine applications and design engineering, from concept to performance to failure analysis.  He has been 
involved in the research, development, testing and training of very high performance machines from 10 Watts to 50 MW, with speeds ranging from 
angle positioning torque-motors to 60,000 rpm machines.  Recent work includes design of permanent magnet alternators, brushless d.c. motors, brush 
d.c. motors, high efficiency induction motors, very high power density machines, and low cost manufacturing. 
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Fee Includes:  Workbook, program materials, book by Thomas Lipo, “Introduction to AC Machine Design” (hard cover), break refreshments, and 
certificate.  
  
Cancellation:  Kindly notify us at least seven days before the course starts for 100% refund.    Cancellations received later than seven days before 

the course are subject to a 15% late cancellation fee.  Cancellations made after the course starts are subject to the full course fee. 
  

Location:  Sheraton Sand Key Resort 
1160 Gulf Blvd. 

                    Clearwater Beach, FL 33767 
Phone: 727-595-1611     

 
Accommodations:  A reduced-rate block of rooms has been reserved at the beautiful Sheraton 
Sand Key Resort for reservations made before February 28th.  Identify yourself as a participant in 
this course to reserve a room at the reduced rate.  Additional directions and information will be sent 
with your enrollment confirmation.  Please make your own reservations. 

�  Yes! Please enroll me in Course No. IMD-0311  
Induction Machine Design—Taking Theory to Practice 
March 16-18, 2011 

Fee:  $1495.00 (USD only)  
 

 
PAYMENT: (Deadline: must be received before start of course) 

�  MasterCard �  VISA �  Amex 
�  Cardholder Name ____________________________________ 
�  Card No. ___________________________________________ 
�  Exp ___/___/___  Billing Zip_________ Security Code: _____ 
 

�  Check enclosed (payable to Advanced MotorTech, LLC) * 
�  Bill my company*       �    Purchase Order* 
* Please note payment deadline above; no exceptions; subject to approved credit. 

Name ___________________________________________________ 

Title ____________________________________________________ 

Company ________________________________________________ 

Address __________________________________________________ 

City _________________________ State _______Zip _____________ 

Phone (          ) _____________ email__________________________ 

 

 

 To Enroll: � ��� Phone:  (727) 412-8200    Fax:  (727) 412-8203 
Mail:              9117  Park Blvd., Largo, FL  33777-4133 
Email:          training@advancedmotortech.com 
 


