DEPARTMENT OF OCEAN AND MECHANICAL ENGINEERING

Common Course Syllabus

EML 4380 – SYSTEM DYNAMICS - 3 CREDITS

Prerequisites:

1. EGN 3321 - Dynamics or equivalent
2. EGS 2213 – Computer Applications in Engineering I
3. MAP 3305 with minimum grades of C
Course Description:

Modeling and analysis of dynamics of physical systems including mechanical, electrical, fluid, thermal, and mixed systems, with emphasis on linear, lumped parameter approach using analytical and computer-aided numerical techniques.

Course Objectives:

This course is designed to introduce the students to concepts, theories and methods of system modeling for design.  In addition to the studies of components of mechanical, electrical, fluid, and thermal types, techniques of system level integration and response predictions will be emphasized.
Student Learning Outcomes:  (letters in parentheses indicate correlation of the outcome with the appropriate program assessment outcomes a-k)
1. The students will understand concepts and techniques of system modeling of electrical, mechanical, and/or fluid systems. (a,e,k)

2. The students will be able to construct functional block diagrams. (a,e,k)

3. The students will be able to understand and perform system response analysis in the time domain as well as the meaning of transient and steady state responses for 1st and 2nd order systems. (a,e,k)

4. The students will be able to understand and perform response analysis of components and systems in the frequency domain, both analytically and numerically. (a,e,k)

Course Evaluation Method:

Homework – 10%
Attendance – 10%
Midterm Exam – 40%
Final Examination – 40%
Extra work or Problems at class help student to gain their deficiency in the tests and exams.

The minimum grade to pass the course is C.

Classroom Etiquette Policy:

University policy requires that in order to enhance and maintain a productive atmosphere for education, personal communication devices, such as cellular phones and laptops, are to be disabled in class sessions.
Disability Policy Statement:

In compliance with the Americans with Disabilities Act (ADA), students who require special accommodations due to a disability to properly execute coursework must register with the Office for Students with Disabilities (OSD) located in Boca Raton campus, SU 133 (561) 297-3880 and follow all OSD procedures.
Code of Academic Integrity Policy:
Students at Florida Atlantic University are expected to maintain the highest ethical standards. Academic dishonesty is considered a serious breach of these ethical standards, because it  interferes with the university mission to provide a high quality education in which no student enjoys unfair advantage over any other. Academic dishonesty is also destructive of the university community, which is grounded in a system of mutual trust and place high value on personal integrity and individual responsibility. Harsh penalties are associated with academic dishonesty. See University Regulation 4.001 at 
www.fau.edu/regulations/chapter4/4.001_Code_of_Academic_Integrity.pdf.
Textbook: Williams J. Palm III, System Dynamics, 2th Edition, McGraw-Hill, 2008.
Course Topics:
1. Introduction: basic concepts of systems, definitions of systems design and modeling (5 hours)

2. Functional analysis of system; construction of system block or multi-port diagram (6 hours)

3. Analysis of system inputs: impulse, ramp, step, and sinusoidal (4 hours)

4. Time domain analysis of electrical, mechanical, and/or fluid systems (6 hours)

5. Mathematical analysis: response solutions for first and second order systems (9 hours)

6. Frequency domain analysis of first and second order systems (6 hours)

7. Computer Simulation (Matlab, Simulink) (4 hours)

8. Design Project (5 hours)

