Advanced Electromechanical Energy Conversion Theory

ELCT 891 Selected Topics in Electrical Engineering
Summer II 2006
Charles W. Brice

Telephone: 803-777-7049
Fax: 803-777-8045
Email: brice@engr.sc.edu

Office: 3A22 Swearingen
Class: MTWTh 10:30-12:45

Text: none - course uses notes (follows Meisel, Principles of Electromechanical Energy Conversion)
The course will cover electromechanical systems from an advanced point of view using energy state functions and Lagrangian dynamics.  This formulation is also useful for analyzing complicated mechanical structures, but the focus here is on analysis of electric and magnetic field actuators and rotating machines.

Topics to be covered:

1. Energy state functions and coordinate systems

2. Lagrange's equation

3. Equations of electromechanical systems by Lagrange's equation

4. Linear and nonlinear response of electromechanical systems

5. Introduction to generalized machines

6. Relations of the generalized machine to several real machines

There will be homework assignments (to be turned in by the start of the class immediately after the assignment unless otherwise noted).  Practice problems are not to be turned in, but the instructor will answer questions about them.  The exams will be open notes and you will need a calculator, paper, and pencil.  Project assignments will be announced later.  Work independently on projects and exams.  Turn in your own work.

Homework 
= 10% = 0.10 per unit

Project 
= 20% = 0.20 per unit

Exam 1 
= 20% = 0.20 per unit

Exam 2 
= 20% = 0.20 per unit

Final exam 
= 30% = 0.30 per unit

Tentative schedule:


Topic

1.
03 Jul
Basic coordinates and lumped elements
2.
05 Jul
Energy state functions
3.
06 Jul
Generalized forces and Lagrange's equation
4.
10 Jul
Degrees of freedom and generalized coordinates
5.
11 Jul
Loop and node equations from energy state functions
6.
12 Jul
Rayleigh dissipation function
7.
13 Jul
Exam 1
8.
17 Jul
Magnetic-field electromechanical systems
9.
18 Jul
Electric-field electromechanical systems
10.
19 Jul
Response of electromechanical systems
11.
20 Jul
Project assignments
12.
24 Jul
Primitive machine
13.
25 Jul
Equilibrium equations of the primitive machine
14.
26 Jul
A-B and D-Q primitive machines
15.
27 Jul
Synchronous machines

16.
31 Jul
Induction machines
17.
01 Aug
Exam 2
18.
02 Aug
Discussion of projects
Final exam is comprehensive Aug 3 or 4
