MEEN 371 - Dynamic Systems
Winter Quarter 2005-06
COURSE DESCRIPTION: Dynamic Systems looks at developing, using, and solving mathematical models for mechanical, passive electrical, electromechanical, and thermofluid systems undergoing both transient and steady state dynamic responses. In particular, this course takes an initial look at mechanical vibrations and feedback control systems. The course is structured with both lecture and lab portions. 

	Section
	Lecture
	Lab
	Professor
	Office
	Phone

	1
	BH 327, MW 9:30-10:45 AM
	BH M117C, M 2-5 PM
	Dr. Hall
	BH 255
	257-4127

	2
	BH 327, MW 9:30-10:45 AM
	BH M117C, R 2-5 PM
	Dr. Hall
	BH 255
	257-4127

	3
	BH 327, MW 9:30-10:45 AM
	BH M117C, F 2-5 PM
	Dr. Hall
	BH 255
	257-4127


COURSE PREREQUISITES: ENGR 220, MEMT 312, Math 245 , MEEN 292


COURSE TEXT:
Ogata, Katsuhiko, System Dynamics, 4th Edition, Pearson Prentice Hall, 2004. ISBN 0-13-142462-9.  

COURSE GRADING:

        Homework and In-Class Work

10%
        Lab Projects and Quizzes

20%

        Design Project:


10%
        Exam 1                          

30%

        Exam 2 (Comprehensive)          
30% 

  
GRADING SCALE:
     A       90 - 100%      (highest degree of excellence)
     B       80 - 89%        (superior)
     C       70 - 79%        (average)
     D       60 - 69%        (quality of work that is minimum for receiving course credit)
     F       < 60%            (failure)
The lower limit in each grade range may be lowered slightly such that the divisions between letter grades occur at any gaps in the grade spectrum. This adjustment will be determined only after the final averages are computed and may or may not alter the grade scale.

MINIMUM REQUIREMENTS:  Your job is to attend class and to complete the assigned work.  Failure to achieve an average score on homework assignments of at least 50% and complete the design project will result in a grade of F in the course. 

HOMEWORK: Approximately one homework assignment will be given per class period. Homework assignments are due at the beginning of the period on the indicated date. Homework must be neat and legible and follow the standard engineering format (given, required, solution, discussion). Homework not following this format will not be graded. 

Discussion of homework problems among students is encouraged. However, any exchange of written or digital information regarding the homework problems is considered cheating. Utilizing published solutions (such as solutions from a solutions manual) or solutions from previous quarters is also considered cheating. In accordance with Louisiana Tech University policy, the consequences of cheating may include expulsion from the course with a grade of "F". 

All homework assignments will be graded. Sometimes only one or two of the problems in a homework set will be graded.  It is expected that grading a sample of the problems will result in a final homework average similar to that obtained if all problems were graded.  If you happen not to attempt the problems that are graded, you will not receive any credit on the homework, even though you may have worked a problem that was not graded.
LAB PROJECTS AND QUIZZES: Student performance in the laboratory will be assessed based on lab homework, memos or reports and on lab quizzes based on content in the previous lab report(s). The lab assignments and quizzes will be weighted equally. Any group problems worked in lab will be counted in with the homework assignments.
DESIGN PROJECT: One design project will be assigned involving automatic control of a dynamic system. The project will be submitted as a formal technical report and as a 10 minute oral presentation.  Student teams must submit a proposal outlining the system they wish to design and fabricate by Tuesday, January 24. The design must utilize the BASIC Stamp microcontroller or some other form of closed-loop automatic control. The required format for the report and guidelines for the oral report will be given when the design project is assigned.  All team members MUST speak during the design presentation. Project grading will be based on the technical difficulty of the selected problem, technical accuracy, and on the quality of the written report and oral presentation.
PEER EVALUATION: The laboratory and the design projects may require that students complete peer evaluation forms for the members on their team. These evaluations will be confidential and will be used in computing an individual’s score on the design or laboratory assignment in question.  

ATTENDANCE: Regular and punctual class attendance is required (refer to the 2005-06 bulletin regarding attendance).  An unexcused absence for an examination, quiz, or presentation will result in a zero grade. 

HONOR CODE: You should become familiar with the Academic Honor Code available at http://www.latech.edu/tech/students/honor-code.pdf. Cheating is defined as the act of giving unauthorized assistance to or receiving unauthorized assistance from another individual for the purpose of completing academic requirements. This includes, but is not limited to, the completion of homework, tests, projects, or research assignments. Cheating is a violation of the honor code and can be met with severe sanctions against the student.
DISABLED STUDENTS:  The Office of Disability Services (Wyly Tower 319) coordinates campus-wide efforts to provide information and services to Louisiana Tech students with disabilities. Any student with a documented disability (e.g., physical, learning, psychiatric, vision, hearing, etc.) requesting classroom accommodation should contact the instructor and the Office of Disability Services at the beginning of each quarter.

LECTURE OBJECTIVES: Each student shall...

· model simple translational and rotational mechanical systems; consisting of masses, springs, dampers, rigid links, simple mechanical transformers and pendulums; using Newton's 2nd. law and Lagrange's equations. 

· model simple passive electrical circuits & networks; consisting of resistors, capacitors and inductors; using Kirchoff's loop & node equations.

· model simple hydraulic (incompressible fluid) systems; consisting of pumps, actuators, valves, tanks, pipes and accumulators; using continuity equations.

· model simple pneumatic (compressible fluid) systems; consisting of pumps, piston/cylinder actuators, valves, tanks, pipes and orifices; using continuity equations.

· model simple thermal systems consisting of thermal capacitance and resistance.

· linearize the nonlinear dynamic equations.

· perform model identification on specified dynamic system responses to determine system parameters.

· design vibration isolation systems for specified circumstances.

· tune system parameters and transfer functions to obtain desired system response characteristics.

· identify and classify various practical feedback control methods from hardware descriptions, block diagrams and transfer functions.

· determine controlled system response characteristics.
LAB OBJECTIVES: Each student shall ... 

· work out analytical free and forced responses of systems of 1st. and 2nd. order ordinary differential equations (ODE's) using undetermined coefficients and Laplace transforms. 

· work out numerical free and forced responses of systems of 1st. and 2nd. order ordinary differential equations (ODE's) using Runge-Kutta and predictor-corrector methods. 

· perform model identification on experimental dynamic system responses to determine system parameters. 

· observe similarities and differences between actual, analytical (linear & nonlinear) and numerical system response. 

· perform the fast fourier transform (FFT) on selected simple periodic functions and a simple underdamped 2nd. order system unit impulse response and observe the characteristics of the frequency spectra obtained. 

· use a fourier analyzer to produce the frequency spectra of a simple rotating system and observe the relationship of some response peaks to rotational speed, motor excitation frequency, etc. 
TENTATIVE LISTING OF TOPICS AND DATES: (Exam Dates are Firm)
	Class
	Date
	Topic
	Text Reference

	Lecture 1
	R - Dec 1
	Introduction and the Laplace Transform
	Ch 1 and 2

	LAB 1
	M – Dec 5

R – Dec 8
F – Dec 9
	Introduction to the BASIC Stamp
Chapters 1-3 of Robotics!
	

	Lecture 2
	T – Dec 6
	Modeling of Mechanical Systems
	3.1 – 3.3

	Lecture 3
	R – Dec 8
	Work, Energy and Power
	3.4

	LAB 2
	M – Dec 12

R – Dec 15
F – Dec 16
	Introduction to the BASIC Stamp
Chapters 4-5 of Robotics!
	

	Lecture 4 
	T – Dec 13
	Numerical Solutions using Mathcad
	

	Lecture 5
	R – Dec 15
	Modeling of Baseball Problem
	

	LAB 3
	M – Dec 19
R – Jan 5

F – Jan 6
	BASIC Stamp – Industrial Controls 1
	

	Lecture 6
	T – Dec 20
	Block Diagrams and Partial-Fraction Expansion
	4.1 – 4.3

	Lecture 7 
	R – Jan 5
	Transient Response Analysis
	4.4

	LAB 4
	M – Jan 9
R – Jan 12

F – Jan 13
	BASIC Stamp – Industrial Controls 2
	

	Lecture 8
	T – Jan 10
	Modeling Electrical Systems
	6.1 – 6.4

	Lecture 9
	R – Jan 12
	Modeling Electromechanical Systems
	6.5

	Lecture 10
	T – Jan 17
	Modeling Liquid Level Systems
	7.1 – 7.2

	LAB 5
	R – Jan 19

F – Jan 20

M – Jan 23
	BASIC Stamp – Industrial Controls 3
	

	Lecture 11
	R – Jan 19
	EXAM 1
	

	Lecture 12
	T – Jan 24
	Modeling Pneumatic Systems
	7.3 – 7.4

	Lecture 13
	R – Jan 26
	Modeling Hydraulic and Thermal Systems
	7.5 – 7.6

	LAB 6
	R – Jan 26

F – Jan 27

M – Jan 30
	ANSYS Modeling of Dynamic Systems
	

	Lecture 14 
	T – Jan 31
	Time-Domain Analysis of Dynamic Systems
	Ch 8

	Lecture 15
	R – Feb 2
	Sinusoidal Transfer Function
	9.1 – 9.2

	LAB 7
	R – Feb 2

F – Feb 3

M – Feb 6
	MDOF Mechanical Systems – Natural Frequency and Mode Shapes 
	

	Lecture 16 
	T – Feb 7
	Vibrations
	9.3 – 9.5

	Lecture 17
	R – Feb 9
	More Vibrations
	9.3 – 9.5

	LAB 8
	R – Feb 9

F – Feb 10

M – Feb 13
	Fourier Analyzers and the Fourier Transform (1.5 hours)
ANSYS Skills Assessment Exam (1.5 hours)
	

	Lecture 18
	T – Feb 14
	Automatic Controllers
	10.1 – 10.3

	Lecture 19
	R – Feb 16
	Automatic Controllers
	

	LAB 9
	R – Feb 16
F – Feb 17

M – Feb 20
	Final Design Presentations, Design Reports Due
	

	Lecture 20
	T – Feb 21
	FINAL COMPREHENSIVE EXAM
	


