
EEO 425:  Electrical Devices I 

Fall 2013 

 
2013-2014 Catalog Description:   

This class is a survey of energy conversion and electric machine 
systems, with the foundation being in machines and related topics. 
Topics include but are not limited to magnetic circuits, per unit 
analysis, and ac and dc machines, including both motors and 
generators. The course culminates in a paper design project which 
accounts for 50% of the course grade. (3 credits) 

 
Course Designation:     Technical Elective  
 
Text Book:  Electric Machinery Fundamentals, 5th Edition. By S. Chapman 

(McGraw-Hill). 
 
Prerequisites:               EEO 323 
 
Instructor:                   Jennifer Zirnheld, Ph.D. 
 
Goals:                            Complete a comprehensive design that incorporates the concepts of 

different types of machines and high power electronics that can 
operate as one unit to dramatically reduce the residential electricity 
consumption from a utility sour, while opening their eyes to the socio-
economic and ethical impact of power systems design and operation 

 
Objectives:     1) The ability to complete a comprehensive design that incorporates the concepts of different types of 

machines and high power electronics that can operate as one unit to dramatically reduce the residential 
electricity consumption from a utility source.  2) The ability to defend their optimal solution for their chosen 
design project incorporating engineering standards and realistic constraints that include most of the following 
considerations: technical, economic, environmental, sustainability, manufacturability, ethical, health and safety, 
social, and political into a cohesive group project report.  3) The ability to effectively communicate technical 
ideas to peer and supervisors. 

 
Topics Covered: 

Week 1 Course introduction and introduction to machinery principles 
Week 2 Magnetic Circuits 
Week 3 Magnetic Circuits 
Week 4 Transformers – Ideal 
Week 5 Transformer - Models 
Week 6 BH – Energy Curves 
Week 7 DC Machinery Fundamentals  
Week 8 DC Motors and Generators 
Week 9 DC Motors and Generators 
Week 10 Control Electronics 
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Week 11 DC Machine Speed Control 
Week 12 AC Machinery Fundamentals 
Week 13 Induction Motors 
Week 14 Synchronous Motors 
Week 15 Synchronous Generators 

 
Class/laboratory Schedule:  3 lecture hours  
 

Program Outcomes and Assessment 
 

% 
contribution 

  
 (a) an ability to apply knowledge of mathematics, science and engineering 10 
 (b1) an ability to design and conduct experiments  
 (b2) an ability to analyze and interpret data 10 
 (c) an ability to design a system, component, or process to meet desired 
needs within realistic constraints such as economic, environmental, social, 
political, ethical, health and safety, manufacturability, and sustainability 

10 

 (d) an ability to function on multi-disciplinary teams 10 
 (e) an ability to identify, formulate, and solve engineering problems 10 
 (f) an understanding of professional and ethical responsibility 10 
 (g) an ability to communicate effectively 10 
 (h) the broad education necessary to understand the impact of engineering 
solutions in a global, economic, environmental, and societal context 

 

 (i) a recognition of the need for, and an  ability to engage in life-long 
learning 

10 

 (j)  a knowledge of contemporary issues 10 
 (k) an ability to use the techniques, skills, and modern engineering tools 
necessary for engineering practice 

10 

 Any other outcomes and assessments? 
 (l)  )  an ability to communicate and/or collaborate effectively online 
 

 

Document Prepared by:   Jennifer L. Zirnheld, 3/17/14 
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