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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3002C, 4 credits COURSE TITLE: Mechanical Engineering Tools
http://www.eng.fsu.edu/~hollis/eml3002¢c-f01/index.html

TYPE COURSE: Required TERMS OFFERED: Fall, Spring
CATALOG DESCRIPTION: PREREQUISITES:

Course covers communication and data handling, computer- PHY 2048C, Physics [; MAC 2311, Calculus I
aided design, object oriented programming, and machine shop

practice.

AREA COORDINATOR: Dr. Patrick Hollis CLASS SCHEDULE:

RESPONSIBLE FACULTY: Dr. P. Hollis, Dr. G. Buzyna Three times weekly for 50 min.
INSTRUCTOR OF RECORD: Dr. G. Buzyna LABORATORY SCHEDULE:

DATE OF PREPARATION: 5/30/01 (Hollis) Once weekly for 2 hrs. and 45 min.
TEXTBOOKS/REQUIRED MATERIAL: SCIENCE/DESIGN (%): 100/0

e Stirling Engine Kit
e  Introduction to Mathcad, Larsen, R., Prentice Hall, 2001
e (lass Notes

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% Engineering Science

COURSE TOPICS: ASSESSMENT TOOLS:
1. Communication Skills: (see syllabus: http://www.eng.fsu.edu/~hollis/emI3002c-
e  Word, Excel, PowerPoint f01/syllabus-fall_2001.htm)

2. Basic Thermo-Fluids 1. Daily in-class problems
3. Pro-Engineer 2. Weekly lab group assignments
4. MathCAD and Programming 3. Group project reports
5. Stirling Engine 4. Group presentation
5. Section test
COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To explain and demonstrate the use of a word processor and spreadsheet program [1, 7, 10]
2. To explain and demonstrate the use of presentation software [7, 10]
3. To show the use of MathCAD for solving problems and for simple programming concepts [1, 10]
4. To build a simple Stirling engine [10]
5. To explain basic concepts from the thermal fluid science sufficient to explain the operation of the
Stirling engine [1]
6. To introduce a typical CAD software package for generating solid models and engineering
drawings [10]
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. Write a simple technical report, letter, memo, etc. [1]
2. Use Excel to analyze data [1]
3. Use MathCAD to analyze data and perform simple calculations [3]
4. Present the results of some research to an audience [2]
5. Operate basic shop equipment to build a Stirling engine [4]
6. Demonstrate and explain how a Stirling engine works [5 ]
7. Produce engineering and computer models of the Stirling engine [6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3004C 4 credits
http://'www.eng.fsu.edu/~chandra/courses/em13004c/ABET.html

COURSE TITLE: Introduction to Mechanical Engineering

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring

CATALOG DESCRIPTION (revised):

Course covers the role of mechanical engineering profession,
engineering design process, interaction of engineering sciences
(statics, dynamics, materials, thermodynamics and mechanics)
and mechanical engineering design, design tools, introduction to
vectors, forces, moments and free body diagrams as applied to
design.

PREREQUISITES: PHY 2048C (PHY 2048 &
PHY2048L), Physics I; MAC 2312, Calculus II

AREA COORDINATOR:: Dr. Namas Chandra
RESPONSIBLE FACULTY: Dr. Namas Chandra

INSTRUCTOR OF RECORD: Dr. Namas Chandra
DATE OF PREPARATION: 5/30/01 (Hollis)

CLASS SCHEDULE:
Three times weekly for 50 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs. and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

e Introduction to Mechanical Engineering: Design and
Analysis, Ebook edited by Namas Chandra, Prentice Hall,
2002

o Statics and Mechanics of Mateials, R. C. Hibbler Prentice-
Hall, 1993

SCIENCE/DESIGN (%): 75 / 25

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

75%: engineering science

25%: engineering standards, ethics, professionalism,
preliminary design concept

COURSE TOPICS:

1.  Mathematics and Physics in the Cumulative learning of
engineering

Engineering and Mechanical engineering as a profession
Engineers and Ethics, Failures and Real World

Design, and design tools

Role of Analysis in Engineering

Units, conversions and Numerical Calculations

Role of statics, dynamics, solid mechanics, materials and
thermodynamics in mechanical engineering

8. Vector Analysis, including forces and resultants

9. Free-body diagrams

10. Equilibrium in two and three dimensions

11. Geometric properties in Design

Nownbkwb

ASSESSMENT TOOLS:

1. Periodic homework problems
2. Periodic group assignments and projects
3. Tests

4. Final Exam

COURSE
OBJECTIVES*

(Numbers shown in brackets are links to program outcomes)

1. To inculcate the concept of "cumulative learning" in engineering profession as opposed to "just-in-
time" or "learn/forget as you go" philosophy /9/.

2. To demonstrate the "cumulative learning" concept through the use of competency test in the pre-
requisite mathematics and physics courses./9/

3. To understand the true of a profession and the role of engineers in general and mechanical
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engineers in particular in meeting the every day needs of the society /6,8/

To distinguish the difference between well-posed analysis problems and open-ended design
problems through real world examples /1]

To introduce statics, dynamics, thermodynamics, mechanics, materials and their relationship to
mechanical engineering [/1,5]

To teach the concepts of scalar and vector quantities, vector algebra, forces, moments and free-
body diagrams./1]

COURSE
OUTCOMES*

9.
10.
11.

(Numbers shown in brackets are links to course objectives listed above)

Able to distinguish the difference between a profession and work [3]

Able to identify the role of engineers (and in specific mechanical engineers) in relation to societal
needs. [3]

Able to develop the concept of cumulative learning [1, 2]

Able to formulate open-ended design problems and arrive at solutions [4]

Able to work in teams [3]

Able to apply the principles of engineering sciences to solving simple engineering design
problems [4,5]

Able to resolve forces/vectors into Cartesian and polar components; to identify and calculate the
unit vector and magnitude for a given vector. [6]

Able to perform vector addition, scalar product (dot product), vector product (cross product) and
vector triple product. [6]

Able to draw free-body diagrams [6]

Able to apply equilibrium equations in three-dimensions and solve for forces. [6]

Able to compute center of gravity and moments of inertia of bodies of revolutions. [6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3011C, 4 credits

COURSE TITLE: Mechanics and Materials I

TYPE COURSE: Required

TERMS OFFERED: Spring, Summer

CATALOG DESCRIPTION:

First of a two-part sequence presenting an integrated treatment
of traditional topics on Statics and Mechanics of materials
together with topics in materials science and engineering. The
essential role of each of these related elements and their
connections is examined in the context of real-world systems
and structures. Materials covered include: Forces and force
equilibrium, Modeling of Structures - Trusses, Cables,
Composite bodies, Resultant forces. The course introduces the
idea of stresses and strains (deformation) to incorporate
materials design and selection within the framework of
mechanics.

PREREQUISITES:
PHY 2048, Physics I; MAC 3313, Calculus III; EML3002C,
ME tools, EML 3004C, Intro to ME.

AREA COORDINATOR: Dr. Namas Chandra
RESPONSIBLE FACULTY:

INSTRUCTOR OF RECORD:
DATE OF PREPARATION: 2/16/01 (Shih)

CLASS SCHEDULE:
Twice weekly for 1 hour and 15 min.

LABORATORY SCHEDULE:
Once weekly for 3 hrs

TEXTBOOKS/REQUIRED MATERIAL:
o  Statics and Mechanics of Materials, R. C. Hibbeler,
Prentice-Hall (1993)

SCIENCE/DESIGN (%): 70 / 30

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

70% engineering science

30% engineering design in materials and mechanics

COURSE TOPICS:

1. Units:

2. Vectors:

3. Force Equilibrium:

4. Free Body Diagrams (FBD) for rigid bodies, beams, 2-D
and 3-D structures, frames and machines.

5. Centroid and Moment of Inertia of a, 2-D and 3-D
structures.

6. Internal Forces and Bending Moments (axial forces, shears,
moments, & torque) in a structural member.

7. Stress and Strain (true strain and true stress), shear and
normal components of strain and their relation to
deformation vectors and displacements.

8. Materials Properties: Ductile and Brittle materials, Elastic
modulus, yield stress, ultimate tensile strength, ductility,
and toughness.

9. Statically Indeterminate structure.

10. Torsion.

11. Internal bending moment for thin walled pressure vessel.

12. Combined loading.

13. Transformations and Mohr's Circle

ASSESSMENT TOOLS:

1. Weekly quizzes

Weekly homework problems

Weekly workshop group assignments

Individual Computer projects and project reports
Group project reports and final oral presentations
Three exams and one final.

SNk w
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COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES* 1. To provide an overview of traditional disciplines in statistics and mechanics of materials and
emphasize their inter-connectivity through various real-world examples. Provide a comprehensive
review and reference of the state-of-the-art structural applications and technology /5, §]/.

2. To introduce basic force equilibrium concepts, including Free body diagrams, in machines, trusses
and real structures /5]

3. To introduce resultant force concept for a distributed loading condition and perform shear moment
diagram for a beam of distributed load /5].

4. To introduce materials properties in terms of ductility, strength, stiffness. Introduce the concept of
materials design and materials selection for a set of structural and mechanics applications /7, 2, 3,
5]

5. To analyze friction, work, temperature effect, efficiency and power transfer. /1, 3/

6. To introduce the concept of principle stresses in a combined loading configuration and perform
Mohr’s circle analysis and link these concepts to failure criteria. /1, 3, 5, 7, 11]

7. To introduce the concepts of tension, compression, torsion, transverse loading and the distribution
of stress and strain through a section of a material /1, 3, 5,10]

8. To analyze a real structure using mathematical and computational tools (MatLab, Ms Solid) to
apply the force equilibrium and design concepts to a real structure. [/, 3, 5, 7, 10, 11]

COURSE (Numbers shown in brackets are links to course objectives listed above)

OUTCOMES* 1. Understand and apply the mathematical, physical and computer sciences to reason scientifically,
solve quantitative problems, and use technology. [6]

1. Use the engineering design process by which mathematical and scientific facts and principles are
applied [1, 2, 4, 6]

2. Be able to recognize the relevancy of principles of force equilibrium and its importance in the
analysis of a complete structural system [1, 2]

3. Given a structure or machine, be able to apply Free Body Diagram and Force Equilibrium to
analyze internal force balance [1, 2]

4. Given a combined loading condition, be able to apply Mohr’s circle to analyze the principle
stresses [1, 6, 7, 8]

5. Be able to determine mechanical properties of a simple structure using experimental load versus
deformation data [2, 3, 4]

6. Be able to function in a group to design and analyze a complete structural system applying one or

more mechanics principles. Present final results both in a formal report and through oral
presentation [1, 2, 3,4, 5, 8]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3012C, 3 credits COURSE TITLE: Mechanics and Materials 11
TYPE COURSE: Required TERMS OFFERED: Fall

CATALOG DESCRIPTION: PREREQUISITES:

This course is the second part of a two-part sequence, EML 3011C, Mechanics and Materials I, PHY 2049C,
integrating mechanics and the principles of materials science. Physics II with lab

Emphasis is on measurement techniques and experimental

methods in Solid Mechanics and Materials Science. Topics COREQUISITE:

covered include tensile, impact, torsion, fatigue and combined EML 3234, Materials Science and Engineering
loading; beams in bending; structures of steel and other
concepts learned in mechanics of materials and materials
science. This course also gives the students an insight into
technical report writing techniques.

AREA RESPONSIBLE FACULTY: Dr. Namas Chandra CLASS SCHEDULE:
RESPONSIBLE FACULTY: Twice weekly for 1 hour and 15 min.
INSTRUCTOR OF RECORD: Dr. Peter Kalu LABORATORY SCHEDULE:
DATE OF PREPARATION: 6/13/03 (AHS) Once weekly for 2 hrs. and 45 min.
TEXTBOOKS/REQUIRED MATERIAL: SCIENCE/DESIGN (%): 80 /20

o Fundamentals of Materials Science and Engineering,

William D. Callister, Jr. CONTRIBUTION TO MEETING THE
e Mechanics of Materials, Hibbeler PROFESSIONAL COMPONENT:
e Handouts posted on the Web 80% engineering science, laboratory experience

20% engineering design in materials and mechanics
SUGGESTED REFERENCES:

e Mechanics of Materials, 2nd Edition, F.P. Beer and E.R.
Johnston, McGraw-Hill, 1992.

o Materials Science and Engineering, W.F. Smith, McGraw
Hill Book Company, 1990.

o Materials Science and Engineering, 3rd ed., W.D.
Callister, Jr., John Wiley and Sons, 1994.
Mechanical Testing, Metals Handbook, vol. VII, ASM.
Metallography and Microstructure: Metals Handbook. vol.
IX, ASM

COURSE TOPICS: ASSESSMENT TOOLS:

Lab or Technical Reports 1. Class Attendance/Quizzes 10%
Fundamentals of Measurement and Uncertainty 2. Design and Presentation 20%
Error / Uncertainty 3. Two Exams- 15% each: 30%
Experimentals in Solid Mechanics; Experiment #1 Impact 4. LAB REPORTS 40%
Test

Tensile Test
Torsion Test
Recrystallization
Hardness

9. Strain

10. Thin Wall Vessel
11. Mohr's Circle

bl ol e
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COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To provide an overview of Experimental Techniques in Mechanics and Materials through a
number of laboratory experiments and projects /3, 5, §/
2. To provide an overview of report writing and the ability to write effective technical papers /7]
3. To introduce basic error analysis and statistical techniques /5, /7]
4. To introduce materials properties in terms of Elasticity, Fracture, Fatigue, Ductility, Strength,
Stiffness and to introduce the concept of materials design and materials selection for a set of
structural and mechanics applications /1, 2, 3, 5]
5. To introduce the concept of principal stresses in a combined loading configuration and perform
Mohr’s circle analysis and link these concepts to failure criteria /1, 3, 5, 7, 11]
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. To prepare effective technical reports and analyze real life experimental data [1, 2]

2.
3.

4,

Perform experimental set-up for mechanics and materials and perform data analysis [1, 3]
Be able to relate mechanical and materials properties to experimental analysis and real life
situations [1, 4]

Given a structure or machine, be able to apply Free Body Diagram and Force Equilibrium to
analyze force balance [5]
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DEPARTMENT:

MECHANICAL ENGINEERING

COURSE #: EML 3013C, 4 credits
http://www.eng.fsu.edu/~ecollins/dynamics/

COURSE TITLE: Dynamic Systems |

TYPE COURSE: Required

TERMS OFFERED: Spring, Summer

CATALOG DESCRIPTION:

This course is the first part of an integrated sequence in
dynamics, vibrations and controls. Material in this first course
includes the following: absolute and relative motion of particles
and rigid bodies in inertial, translating and rotating coordinate
frames; derivation and computer solution of differential
equations of motion; single degree of freedom vibrations, and
elementary feedback control.

PREREQUISITES:
EML 3002C, Mechanical Engineering Tools; EML 3004C,
Introduction to Mechanical Engineering

COREQUISITE:
MAP 3305, Engineering Math [

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY:

INSTRUCTOR OF RECORD: Dr. Emmanuel Collins
DATE OF PREPARATION: 5-24-01(Collins)

CLASS SCHEDULE:
Twice weekly for 1 hour and 30 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs. and 30 min.

TEXTBOOKS/REQUIRED MATERIAL:

e  Engineering Mechanics, Dynamics: Eight Edition, R. C.
Hibbeler, Prentice Hall, 1997

e  Reading Journal for Engineering Mechanics, Dynamics.
Eighth Edition, Emmanuel G. Collins and Majura Selekwa

SCIENCE/DESIGN (%): 85/ 15

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

85% engineering science, laboratory experience
15% engineering design

COURSE TOPICS:

1. Kinematics of a Particle

2. Kinetics of a Particle: Newton’s 2™ Law

3. Kinetics of a Particle: Energy Methods

4. Kinetics of a Particle: Momentum Methods
5. Mechanical Vibrations

6. Elementary Feedback Control

7. Rigid Body Kinematics

8. Rigid Body Dynamics: Newton’s 2™ Law
9. Rigid Body Dynamics: Energy Methods
10. Rigid Body Dynamics: Momentum Methods

ASSESSMENT TOOLS:

1. Weekly Homework Problems

2.  Weekly Quizzes Based on the Reading Journal
3.  Weekly Lab Reports

4. Exams

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To teach dynamic analysis based on Newton’s second method, momentum methods and energy
methods. [/, 5]
2. To introduce the use of differential equation models for analyzing and designing dynamic systems.
[1, 3]
3. To teach the kinematic analysis of systems consisting of interconnected links. [/, 5]
4. To teach the application of dynamic concepts to the analysis of laboratory experiments,
representing real-world systems. [/, 3, 7]
5. To teach the use of Mathcad as an engineering tool for dynamic system analysis. [/0]
6. To teach students to learn basic engineering principles from reading. [9]
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. Be able to recognize which coordinate system is appropriate for a given problem in dynamic
analysis and understand the use of the appropriate formula for that coordinate system. [1]
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2. Given a kinetic analysis problem, be able to determine and apply the most efficient method for its
analysis. [1]

3. Be able to derive a differential equation model of a dynamic system. [2]
4. Be able to solve for the solutions of simple unforced and forced vibrational systems. [2]
5. Be able to design a proportional feedback control law for a first or second order dynamic system.

(2]
6. Be able to analyze the kinematic behavior of four-bar linkages. [3]
7. Be able to perform kinematic analysis using moving reference frames. [3]
8. Complete and provide a report on several dynamic system labs. [4,5]
9. Be able to write simple Mathcad programs for dynamic analysis. [5]
10. Completion of the assignments in a reading journal based on the course text. [6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3014C, 4 credits

COURSE TITLE: Dynamic Systems II

TYPE COURSE: Required

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

This course is the second part of an integrated sequence in
dynamics, vibrations and controls. Material in the second
course includes the development of the equations of motion for
translational and rotational mechanical systems, electrical
systems, and electromechanical systems; system response using
standard differential equation solution techniques and Laplace
transforms; frequency response and impedances; linearization of
nonlinear system models, and block diagram and feedback
control strategies.

PREREQUISITES:
EML 3013C, Dynamic Systems |

COREQUISITE:
MAP 3306, Engineering Math II

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY:

INSTRUCTOR(S) OF RECORD: Dr. Emmanuel Collins, Dr.
Dave Cartes
DATE OF PREPARATION: 5-24-01(Collins)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

e Modeling, Analysis, and Control of Dynamic Systems: 2"
Edition by William J. Palm III, Wiley, 1999

e Reading Journal for Modeling, Analysis, and Control of
Dynamic Systems: 2" Edition by Emmanuel G. Collins

SCIENCE/DESIGN %): 70 /30

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

70% engineering science, laboratory experience
30% engineering design

COURSE TOPICS:

1. Basic Dynamic System Concepts

2. Laplace Transform Solution of Differential Equations
3. Plane Motion

4. Nonlinear Models and Linearization

5. Numerical Methods for Differential Equations

6. Electrical Circuit Models

7. Transfer Functions and Block Diagram

8. Impedance and Operational Amplifiers;

9. Electromechanical Systems

10. State-Variable Models

11. Mechanical Systems

12. Predictors and Measures of Performance
13. Modes and System Response

14. Frequency Response

15. Vibration Isolation

16. Vibration Absorption

ASSESSMENT TOOLS:

1. Weekly Homework Problems

2.  Weekly Quizzes Based on the Reading Journal
3. Weekly Lab Reports

4. Exams

COURSE
OBJECTIVES* 1.
methods. [7,5]

[£,3]

(Numbers shown in brackets are links to program outcomes)
To teach dynamic analysis based on Newton’s second method, momentum methods and energy

2. To introduce the use of differential equation models for analyzing and designing dynamic systems.

3. To teach the kinematic analysis of systems consisting of interconnected links. [/,5]
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4.

5.
6.

To teach the application of dynamic concepts to the analysis of laboratory experiments,
representing real-world systems. [1,5,7]

To teach the use of MathCAD as an engineering tool for dynamic system analysis. [ /0]
To teach students to learn basic engineering principles from reading. [9]

COURSE
OUTCOMES*

whw

S0 e~

(Numbers shown in brackets are links to course objectives listed above)
1.

Be able to recognize which coordinate system is appropriate for a given problem in dynamic
analysis and understand the use of the appropriate formula for that coordinate system. [1]

Given a kinetic analysis problem, be able to determine and apply the most efficient method for its
analysis. [1]

Be able to derive a differential equation model of a dynamic system. [2]

Be able to solve for the solutions of simple unforced and forced vibrational systems. [2]

Be able to design a proportional feedback control law for a first or second order dynamic system.
(2]

Be able to analyze the kinematic behavior of four-bar linkages. [3]

Be able to perform kinematic analysis using moving reference frames. [3]

Complete and provide a report on several dynamic system labs. [4,5]

Be able to write simple Mathcad programs for dynamic analysis. [5]

O Completion of the assignments in a reading journal based on the course text. [6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3015C, 4 credits
http://www.eng.fsu.edu/~shih/eml3015/index.htm

COURSE TITLE: Thermal Fluids I

TYPE COURSE: Required

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

First of a two-part sequence presenting an integrated treatment
of traditional topics on thermodynamics, fluid mechanics and
heat transfer. The essential role of each of these related
elements and their connections is examined in the context of
real-world systems. Materials covered include: first and second
laws of thermodynamics; power and refrigeration cycles; heat
transfer modes including steady and time dependent conduction,
convection and radiation; fluid statics; mass momentum and
energy conservation; Bernoullis equation; internal and external
flows.

PREREQUISITES:
PHY 2048, Physics I; MAC 2313, Calculus III; EML 3013,
Dynamic Systems |

AREA COORDINATOR: Dr. Chiang Shih
RESPONSIBLE FACULTY:

INSTRUCTOR OF RECORD: Dr. Chiang Shih
DATE OF PREPARATION: 2/16/01(Shih)

CLASS SCHEDULE:
Three times weekly for 50 min.

LABORATORY SCHEDULE:
Once weekly for 3 hrs

TEXTBOOKS/REQUIRED MATERIAL:

e Introduction to Thermodynamics and Heat Transfer, Yunus
Cengel

e  http://www.eng.fsu.edu/~shih/succeed-
2000/roadmap/map.htm

e Lecture Note Packet from Target

SCIENCE/DESIGN (%): 85/15

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

85% engineering science

15% engineering design of thermal systems, components

COURSE TOPICS:

http://www.eng.fsu.edu/~shih/eml3015/syllabus.html

1. Introduction to thermal sciences; a brief overview of
thermodynamics, fluid mechanics and heat transfer and
their interconnection

2. Thermodynamic properties and thermal system analysis

Conservation principles for mass, momentum, and energy

4. The First law of Thermodynamics, work and heat in
thermal processes

5. The Second law of Thermodynamics, Entropy, and
irreversibilities

w

ASSESSMENT TOOLS:
http://www.eng.fsu.edu/~shih/eml3015/syllabus.html
1. Weekly quizzes

2.  Weekly homework problems

3.  Weekly workshop group assignments

4. Group project reports and final oral presentations

6. Vapor and gas power cycles

7. Heat engines and refrigeration cycles

8. 1-D Conduction heat transfer

9. Heat exchangers

COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES* 1. To provide an overview of traditional thermal disciplines in thermodynamics, heat transfer and

and technology /5, §].

fluid mechanics and emphasize their inter-connectivity through various real-world examples.
Provide a comprehensive review and reference of the state-of-the-art thermal-related applications

2. To introduce basic thermodynamic concepts, including thermo properties, equation of state, ideal
gases, open and closed system analysis, thermal flow devices /5]
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To teach the conservation principles of mass, momentum, and energy (the first law of
thermodynamics). Analyze work, heat and power transfer in both idealized thermodynamic cycles
and in practical thermal systems /1]

To introduce the second law of thermodynamics, entropy, efficiency, and irreversibilities /3]

To introduce the application of relevant thermal principles for the analysis/design of a complete
thermal system /7, 3, 5, 7,10]

To teach basic processes of conduction heat transfer, heat diffusion equation, thermal resistance
concept /1, 5]

COURSE
OUTCOMES*

1.

2.

3.

10.

(Numbers shown in brackets are links to course objectives listed above)

Be able to recognize the relevancy of all the three thermal principles (thermo, heat transfer and
fluid mechanics) and their importance in the analysis of a complete thermal system [1, 3]

Given a flow device, be able to apply the mass conservation and the Bernoulli equation to analyze
the mechanical energy balance [3]

Given a simple heat device and a set of physical conditions, be able to apply various modes of
heat transfer to analyze the heat transfer process [1]

Be able to determine thermodynamic properties of a simple substance using both tabulated and
graphical data [2]

Given a thermo device and conditions, be able to compute the work and heat transfer using
conservation principles and relevant thermodynamic tables (with or without phase transition) [2,
3]

Be able to model a simplified thermo device using idealized thermodynamic cycles/processes and
be able to analyze the device performance using both the conservation laws, thermodynamic
property tables/relations [2, 3, 4]

Be able to apply the second law and the entropy concept in the analysis of the thermal efficiency
of a practical system [4, 5]

Be able to analyze idealized cycles: Carnot, Rankine, Brayton, Otto, Diesel, and refrigeration.
Also be able to identify their relevancy to actual thermal devices [2, 3, 4, 5]

Understand the heat diffusion equation and the energy balance concept. Be able to apply thermal
resistance concept to simplify 1-D heat transfer problems [6]

Be able to function in a group to design and analyze a complete thermal system applying one or
more thermal principles. Present final results both in a formal report and through oral presentation
[1,2,3,4,5,6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3016C, 4 credits

COURSE TITLE: Thermal Fluids II

TYPE COURSE: Required

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

Second of a two-part sequence presenting an integrated
treatment of traditional topics on thermodynamics, fluid
mechanics and heat transfer. The essential role of each of these
related elements and their connections is examined in the
context of real-world systems.

Materials covered include: first and second laws of
thermodynamics; power and refrigeration cycles; heat transfer
modes including steady and time dependent conduction,
convection and radiation; fluid statics; mass momentum and
energy conservation; Bernoulli's equation; internal and external
flows.

PREREQUISITES:
EML 3015C, Thermal Fluids I

COREQUISITE:
EML 4304L, Experiments in Thermal and Fluid Sciences

AREA COORDINATOR: Dr. Chiang Shih
RESPONSIBLE FACULTY:

INSTRUCTOR(S) OF RECORD: Dr. Chiang Shih
DATE OF PREPARATION: 2/16/01(Shih)

CLASS SCHEDULE:
Three times weekly for 50 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

e [Introduction to Fluid Mechanics, Fox & McDonald

e  http://www.eng.fsu.edu/~shih/succeed-
2000/roadmap/map.htm

e Lecture Note Packet from Target

SCIENCE/DESIGN (%): 85/ 15

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

85% engineering science

15% engineering design of thermal systems, components

COURSE TOPICS:

1. 1-D and 2-D steady heat transfer, fin analysis, shape factors

2. Unsteady heat transfers

3. Numerical Methods (finite difference formulation) for heat
transfer

4. General fluid concepts, fluid statics, forces on submerged
surfaces

5. Governing equations, both integral and differential
formulations for mass, momentum, and energy
conservation

6. Similitude and dimensional analysis

7. Internal and external flow configurations, lift and drag,
boundary layer concept

8. Free and forced convective heat transfer modes

ASSESSMENT TOOLS:
http://www.eng.fsu.edu/~shih/eml3016/syllabus.html
1. Weekly quizzes

Weekly homework problems

Weekly workshop group works

Group project reports and final oral presentations
Three exams and a final

VE S

COURSE
OBJECTIVES* 1.
thermal radiation concept /1, 5]

(Numbers shown in brackets are links to program outcomes)
To teach the 1-D and 2-D steady heat transfer, fin analysis, 1-D unsteady heat transfer, and

2. To teach numerical analysis concept (finite difference formulation) and its application to both
steady and unsteady heat transfers /1, 3, 10, 11(linear algebra)]

3. To introduce concepts of fluid statics and hydrostatic force /1, 5]

4. To teach conservation principles of mass, momentum and energy of a fluid system using both
integral and differential formulations [/, 57/
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9]

To introduce concepts of dimensional analysis and similitude in flow and heat analysis /5]

To teach momentum (lift & drag) and heat transports (convection) for both internal and external
flow configurations /1, 5]

To teach the application of thermal principles to the analysis/design of a complete thermal system.
[1, 2,3, 510]

COURSE
OUTCOMES*

1.

10.

11.

12.

(Numbers shown in brackets are links to course objectives listed above)

Be able to recognize the relevancy of all the three thermal principles (thermodynamics, heat
transfer and fluid mechanics) and their importance in the analysis/design of a complete thermal
system [7]

Be able to model 1-D heat transfer using shape factor, thermal resistance network with and
without heat generation. Be able to apply extended surface analysis to fin design and other
relevant configurations [1]

Be able to derive 2-D nodal equations (both steady and unsteady) for given physical
configurations. Be able to solve a system of algebraic equations using linear algebra (matrix
inversion) or iterative methods [1, 2]

Be able to calculate forces (magnitude and line of action) on submerged plane and curved surfaces
[3]

Given flow condition, be able to assign control volume to the system and apply all three
conservation principles to evaluate the integral fluid properties of interest [4]

Be able to apply the mass conservation and the Bernoulli's equation (by also recognizing its
limitations) to relate the fluid velocity, system elevation and pressure for a given flow condition
[4]

Capable of applying dimensional analysis to determine the dimensionless groups and their
relationship for given flow/heat configurations. Understand the importance of various
dimensionless parameters (Reynolds number, Nusselt number, etc). [5]

Be able to apply governing flow/heat equations to a pipe flow system (both circular and
noncircular). Calculate the velocity distribution, wall shear stress (frictional factor), wall
convective heat transfer (Nusselt number), temperature/pressure distribution, etc.[4, 6]

Be able to analyze external flow/heat problems (flow over objects). Estimate the boundary layer
development, lift and drag forces, and convective heat transfer.[4, 6]

Be able to analyze free, forced, and combined convective heat transfer processes for given
flow/heat configurations [4, 6]

Understand fundamentals of radiation heat transfer, including blackbody emission, radiation
properties, spectral distribution, green house effect, etc. [1]

Be able to function in a group to design and construct a complete thermal system (could be
subscaled model of a system or a lab-style thermal experiment) by applying one or more thermal
principles. Present final results both in a formal report and through an oral presentation [1, 2, 3, 4,
5,6,7]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3017C, 4 credits
http://www.eng.fsu.edu/~hollis/emI3017c-
f00/eml3017¢_web/index.htm

COURSE TITLE: Mechanical Systems I

TYPE COURSE: Required

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

This is the first course in a sequence of two courses intended to
provide the essential tools for the design and analysis of
mechanical systems. Emphasis is on linkages; constraints and
degrees of freedom; position, velocity, and acceleration
analysis; cams, gears and gear trains, static and dynamic
analysis; computer simulations and models of components and
systems; team class projects involving dissection of existing
machines, and design and manufacture of new mechanical
systems.

PREREQUISITES:
EML3011C, Mechanics and Materials I; EML3013C,
Dynamical Systems I; MAP3305, Engineering Math [

AREA COORDINATOR: Dr. Patrick Hollis
RESPONSIBLE FACULTY: Dr. Patrick Hollis

INSTRUCTOR OF RECORD: Dr. Patrick Hollis
DATE OF PREPARATION: 6/1/01(Hollis)

CLASS SCHEDULE:
Three times weekly for 50 min.

LABORATORY SCHEDULE:
Once weekly for 3 hrs

TEXTBOOKS/REQUIRED MATERIAL:
e Design of Machinery, Norton, R. L., 2nd Edition, McGraw-
Hill, 1999

SCIENCE/DESIGN (%): 85/ 15

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

85% engineering science

15% engineering design of mechanical systems, components

COURSE TOPICS:

1. Constraints and Degrees of Freedom
2. Linkages

3. Linkage Synthesis

4. Position, Velocity and Acceleration analysis
5. Cams

6. Gears and Gear Trains
7. Dynamics Fundamentals

8. Force analysis

9. Mechanical System Simulation
10. Synthesis of Mechanical Systems

ASSESSMENT TOOLS:

1. Weekly homework problems

2. Weekly lab group assignments

3. Group project reports

4. Two midterm tests and one final examination

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To explain and demonstrate the constraints and degrees of freedom in a linkage [1]
2. To show how to find analytically and computationally the position, velocity, and acceleration in
various linkages [1, 5]
3. To show how to analyze and design compound and planetary gear trains [1, 3, 5, 7, 10]
4. To show how to design cam linkages for specified motion requirements [1, 3, 5, 7, 10]
5. To provide tools to design linkages to meet simple motion requirements [1, 3, 5, 7, 10]
6. To introduce computational tools for the simulation and design of linkages [3, 5, 7, 10]
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. Determine the number of degrees of freedom in a mechanism [1]
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Perform position, velocity, acceleration, and force analysis of simple linkages [2]
Synthesize simple gear trains to achieve specified speed ratios [3]

Synthesize simple mechanisms to meet given performance characteristics [1, 2, 3, 4, 5, 6]
Generate computer models of mechanisms to perform dynamic simulations [2, 6]
Generate engineering drawings of components for manufacture [6]

Design and analyze simple cams to meet specified performance [4]

Nk wn
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3018C, 4 credits
http://www.eng.fsu.edu/~hollis/emI3018c-
s01/eml3018¢c web/index.htm

COURSE TITLE: Mechanical Systems 11

TYPE COURSE: Required

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

This is the second course in a sequence of two courses intended
to provide the essential tools for the design and analysis of
mechanical systems. Emphasis is on materials; stress analysis;
shaft design; bearings and lubrication; fasteners and connectors;
joints; clutches, brakes, couplings and flywheels; flexible
elements; shafts; computer simulations and models of
components and systems; team class projects involving
dissection of existing machines and design and manufacture of
new mechanical systems.

PREREQUISITES:
EML3012C, Mechanics and Materials I1I; EML3017C,
Mechanical Systems I

AREA COORDINATOR: Dr. Patrick Hollis
RESPONSIBLE FACULTY: Dr. Patrick Hollis

INSTRUCTOR(S) OF RECORD: Dr. Patrick Hollis
DATE OF PREPARATION: 6/1/01(Hollis)

CLASS SCHEDULE:
Three times weekly for 50 min.

LABORATORY SCHEDULE:
Once weekly for 3 hrs.

TEXTBOOKS/REQUIRED MATERIAL:
e Machine Design, An Integrated Approach, Norton, R. L.,
2nd Edition, Prentice-Hall, 2000

SCIENCE/DESIGN (%): 85/ 15

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

85% engineering science

15% engineering design of mechanical systems, components

COURSE TOPICS:

1. Design

2. Constraints and Degrees of Freedom
3. Gears and Gear Trains

4. Shafts, Keys, Couplings

5. Bearings

6. Fasteners and Connectors

7. Clutches and Brakes

8. Flexible Elements

9. Stress and Deflection

10. Static Failure
11. Dynamic Failure and Fatigue

ASSESSMENT TOOLS:

1. Weekly homework problems

Weekly lab group assignments

Group project reports

2 midterm tests and 1 final examination

B

COURSE
OBJECTIVES* 1.
loading conditions [1, 5, 10]

(Numbers shown in brackets are links to program outcomes)
To explain and demonstrate the failure analysis of various materials under static and dynamic

2. To introduce standards and formulae for the analysis and design of various mechanical components
(gears, bearings, shafts, fasteners, etc.)[1, 3, 5, 10]

3. To introduce techniques to assemble components into simple mechanical systems|[1, 3, 5, 10]

4. To introduce computer software for the analysis and design of components and systems [3, 5, 10]

5. To provide tools and examples for the design of various mechanical systems [1, 3, 5, 7, 10]
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COURSE (Numbers shown in brackets are links to course objectives listed above)

OUTCOMES* 1. Determine when a component will fail statically given loading [1]

2. Determine when a component will fail under dynamic conditions given loading and life
requirements [1]

Design and analyze simple gear trains to transmit power and motion [2, 3, 4]

Design and analyze simple shafts for given loading conditions and other design requirements [2,
341

Calculate deflection and slope for loaded shafts [2, 4]

Select suitable bearings for a particular application [2, 3, 4]

Select appropriate fasteners for a system given design requirements [2, 3, 4]

Generate computer models of components and systems of machine components [2, 3, 4, 5]
Generate engineering drawings of components and systems for manufacture [3, 4, 5]

bl
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3050, 3 credits COURSE TITLE: Analytical Tools in Mechanical

Engineering

TYPE COURSE: Optional (to be Required) TERMS OFFERED: Fall and Spring

CATALOG DESCRIPTION:

Mathematical and numerical tools relevant to practical
applications in mechanical engineering. Modeling of
real physical systems using mathematical formulation.
Subjects include: Fourier Series and Integrals; Fourier
Transform and energy spectrum; solution of partial
differential equations using separation of variables,
finite difference methods, and finite element

methods; numerical interpolation and integration.

PREREQUISIES: MAP 3305, Engr. Math [; EML 3002C,
ME Tools; EML 3004C, Intro. to ME

CO- or PRE-REQUISITES: EML 3013C, Dynamic
Systems I, EML 3011C, Mechanics & Materials I

AREA COORDINATOR: Dr. Chiang Shih
RESPONSIBLE FACULTY: Dr. Chiang Shih

CLASS SCHEDULE:
Twice a week for 1 hour and 15 minutes

INSTRUCTOR OF RECORD: Dr. Chiang Shih
DATE OF REPARATION: 2/16/02 (Shih)

LABORATORY SCHEDULE:
Once weekly for 2 hours

TEXTBOOKS/REQUIRED MATERIAL:
e Advanced Engineering Mathematics, E.
Kreyszig, Wiley, Inc.
e  Supplementary Notes

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE PROFESSIONAL
COMPONENT:
100% engineering science, relating mathematics and physics

COURSE TOPICS: ASSESSMENT TOOLS:
1. Fourier Series analysis of periodic functions 1.  Weekly quizzes
2. Fourier Integral and Fourier Transform of 2. Weekly homework problems
arbitrary functions 3. Weekly workshop group assignments
3. Partial differentiation equations (PDE): 1-D and 4. Projects
2-D wave equations, 1-D unsteady and 2-D 5. Final exam
steady heat transfer equations
4.  Solution of PDE using separation of variables
5. Finite Difference Method (FDM): Overview,
discretization and nodal network
6. Solution of linear system of difference equations:
Gauss elimination, Gauss-Seidel iteration,
Explicit and Implicit schemes
7. Numerical analysis: interpolation, splines,
numerical differentiation and integration
8. Finite Element Method (FEM): Overview and
ALGOR FEM package
9. Laboratory practices and demonstrations of
corresponding physical phenomena
10. Direct comparison of mathematical, numerical,
and experimental results of selected physical
problems
COURSE OBJECTIVES* | (Numbers shown in brackets are links to program outcomes)

1. To familiarize students with mathematical and numerical tools commonly used in
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the field of Mechanical Engineering [10].

Emphasize on modeling of real physical systems using mathematical formulations;
present a clear connection between the mathematics and the underlying physics
[1,5]

To introduce Fourier analysis and separation of variables for the analysis and
solving of ordinary and partial differentiation equations [1]

To introduce both theoretical concepts and applications of modern numerical
approximation methods of finite difference and finite element formulations:
discretization, matrix formation, boundary conditions, and numerical solver [10,11]
Analyze and compare results of selected physical problems using mathematical,
numerical, and experimental methods [1,2]

Introduce fundamentals of modern numerical analysis schemes, such as
interpolation, splines, Fast Fourier Transform (FFT) [10]

Prepare students with necessary tools and skills useful for their senior capstone
design projects and other higher-level classes (in particular, Thermal-Fluids IT and
Dynamic Systems II) [1,5,10]

COURSE OUTCOMES*

(Numbers shown in brackets are links to course objectives listed above)

1.

Be able to decompose various functions (periodic or aperiodic) into Fourier
components using proper Fourier analysis [1, 3]

Be able to model a simplified physical system (such as a vibrating string, or a
simple spring-damper system) and derive the corresponding mathematical
formulation; solve the mathematical equation using either Fourier analysis or
separation of variables [1,2,3]

Be able to formulate an engineering problem using numerical formulations (FDM
and FEM); solve the system of difference equations using proper schemes [4]

Be able to conduct experiments (vibration and heat transfer); as well as interpret
and compare data to analytical and numerical solutions obtained, respectively, using
mathematical and numerical schemes [1,5,6]

Be able to analyze experimental data using interpolation, splines, numerical
integration (curve-fitting and pressure field integration); be able to analyze
experimental data in frequency domain using FFT [6]

Be able to use ALGOR FEM package to analyze simple physical systems, such as
trusses, beams, plates, and 2-D heat conduction [1,7]

Be able to analyze the numerical results and compare them to experimental data and
present the comparison both in written and oral formats [5,7]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 3234, 3 credits

COURSE TITLE: Materials Science and Engineering

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring

CATALOG DESCRIPTION:

Includes concepts of materials science and their relevance to
engineering design. Recent advances in engineering materials
science.

This course introduces concepts of the structure of materials,
long and short range order, and their micro and macro nature.
Students will gain understanding in materials response to
loadings their departure from ideality, strengthening
mechanisms, and phase diagrams. The properties of the
different classes of materials along with methods of materials
characterization will also be covered.

PREREQUISITES:
CHM 1045C, General Chemistry I with lab, PHY 2048C,
Physics I with lab

AREA COORDINATOR: Dr. Namas Chandra
RESPONSIBLE FACULTY: Dr. Peter Gielisse

INSTRUCTOR OF RECORD: Dir. Peter Gielisse
DATE OF PREPARATION: 7/17/03 (Gielisse)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:

e  William D. Callister, Jr. “Materials Science and
Engineering, An Introduction, Latest Edition”, John Wiley
& Sons, Inc., New York, 1999.

SCIENCE/DESIGN (%): 90/ 10

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

90% engineering science

10% engineering design of materials

COURSE TOPICS:

1. The concept of Structure in Materials

2. Micro- and Macroscopic Nature of Materials.

3. Micro- and Macrostructural Response of Materials to

Loading in Tension, Compression, Shear and Torsion.

The Imperfect (Real) Solid State.

Mechanical Behavior (Mechanics) of Materials.

Strengthening Mechanisms.

Phase Equilibria Diagrams.

Materials Characterization: Principles and Techniques.

Non-Structural Materials and Properties

0. Magnetic, Superconducting, Dielectric, and
Semiconducting Materials and their Applications.

i I S

ASSESSMENT TOOLS:

1. Weekly Homework and/or Assignments
2. Non-Scheduled Quizzes as Appropriate
3. Two Exams

4. Final Examination

COURSE
OBJECTIVES* This course teaches students:
of a material. [1]

level. [1]

(Numbers shown in brackets are links to program outcomes)

1. The meaning of structure from the submicron to the macro level and how it relates to the properties

2. How and why the atomic building blocks of matter arrange themselves into materials at the macro

3. The restrictions and limitations in building atomic structures (materials) as influenced by space
filling concepts, equilibrium requirements, bond types, and charge levels. [1]

4. How (structural) materials behave in response to the four principal modes of loading: tension,
compression, torsion, and shear. [1, 5, 10]
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9.

10.

The difference between perfect materials and imperfect (engineering) structural materials and why
the latter are preferred in (most) engineering applications. [1]

The ways in which engineering materials depart from ideality: imperfections, dislocations,
porosity, purity, and how they effect property values. [1]

The principal mechanisms that influence strength and stiffness and improve structural properties in
general. [1]

The importance of understanding how materials behave (react with each other) as a function of
temperature as exemplified in unary and binary phase equilibria diagrams. [1, 10]

What makes materials magnetic, superconducting, dielectric, or semiconducting, and how these
properties can be used in engineering products and applications. [1, 5, 7, 8]

The principal techniques to determine the properties of a material from a physical mechanical,
electrical, and chemical point of view. [2, 9, 10]

COURSE
OUTCOMES*

1.

10.
11.
12.
13.

(Numbers shown in brackets are links to course objectives listed above)
Upon course completion, students should be able to:

Recognize, in both qualitative and quantitative ways the physical and chemical reasons
that endow materials with a wide range of property values useful in engineering practice.
[1,2,3,8,9]

Deduce through reasoning what properties, in first instance, are likely to be critical in the
design and manufacture of a successful engineering product. [1, 2, 3,4, 5,6, 7, 8, 9]
Extract the essential thermal, compositional, and microstructural information from various
types of binary phase diagrams. [8]

Show how properties of materials can be improved through processing, thermal
treatments, and alloying. [5, 6, 7, 8]

Interpret mechanical test data, particularly those contained in stress-strain curves for the
principal types of materials and the four primary types of loading from onset of loading to
failure. [4, 5, 6, 7]

Use simple calculations that will explain why the presence of dislocations and other
defects in materials can be essential in engineering practice.[5, 6, 7]

Calculate the theoretical and actual engineering strength of materials for cases where
either dislocation or crack parameters determine type and level of failure. [4, 5, 6, 7]
Support the notion that arrangements of points in space (lattices) when populated by
atomic or molecular matter (structures) is limited, yielding six crystallographic systems.
[1,2,3,10]

Determine the directional indicies for planes and directions in crystalline materials. [1, 2,
3]

Use magnetic materials in engineering applications. [9, 10]

Select dielectric materials for applications as resistors and capacitors. [9, 10]

Choose certain semiconducting materials for use in simple device applications. [9, 10]
Give examples of present and future applications of low and high temperature
superconducting materials. [9, 10]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4304L, 2 credits
http://www.eng.fsu.edu/~alvi/EML4304L/webpage/

COURSE TITLE: Experiments in Thermal and Fluid
Sciences

TYPE COURSE: Required

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

Engineering laboratory measurements in fluid and thermal
applications, including basic concepts for design of
experiments, measurement devices, and their performance
characteristics; measurement of fluid and thermal properties,
pressure, velocity, and temperature; calibration procedures;
experiments in fluid flow and heat transfer; design of
engineering experimental systems; laboratory work, report
writing.

PREREQUISITES:
EML 3015C, Thermal-Fluids I; EML 3012C, Mechanics &
Materials II

COREQUISITES: EML 3016C, Thermal-Fluids II

AREA COORDINATOR: Dr. Chiang Shih
RESPONSIBLE FACULTY:

INSTRUCTOR(S) OF RECORD: Dr. Farrukh Alvi
DATE OF PREPARATION: 2/20/01(Alvi)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs. an 45 min.

TEXTBOOKS/REQUIRED MATERIAL:
e Laboratory Manual, available on the Web.

SCIENCE/DESIGN (%): 80/20

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

80% engineering science, laboratory experience, data
analysis

20% engineering design, design thermal experiments

COURSE TOPICS:

1. Laboratory rules and regulations including safety

procedures.

Planning & conducting experiments.

Measurement and error analysis.

Writing technical reports.

Properties of thermal radiation

Extended surface (fins) heat transfer measurements

Measurements of thermal conductivity and contact

resistance.

8. Static and Dynamic responses of temperature measuring
devices.

9. Measurement of major & minor losses in pipe flows.

10. Velocity field measurements in a rectangular jet.

11. Flow around a circular cylinder.

12. Forced convection on a flat disk.

13. Flow Visualization

Nownkwb

ASSESSMENT TOOLS:

1. Written formal lab reports in the standard technical
report format including an abstract, introduction &
background, experimental procedures, results and
discussion and conclusions. Some full-length reports
written as a team, others by each individual student.

2. Short written reports emphasizing the results and a
discussion of the results.

3. Oral reports presented by teams.

4. Self and peer-evaluations of group reports and
presentations by team members.

5. Tests and quizzes based on experimental methods and
practices and lab projects.

COURSE
OBJECTIVES* 1.

(Numbers shown in brackets are links to program outcomes)

To reinforce and enhance the students’ understanding of the fundamentals of thermals sciences

through practical illustrations making the link between theory and practice and the uncertainties

introduced in practical applications. [1,2,5,10]

2. To introduce a variety of classical and modern experimental and diagnostic techniques, and the
principles behind these techniques. [2,10]
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5.

6.

To familiarize the students in the use of computer hardware and software for data acquisition and
analysis. [2,10]

To provide practice in organizing, analyzing and interpreting engineering data, making
engineering judgments, estimates and assessing the reliability of measurements. [1,2,5,7,10,11]
To improve the students’ oral and writfen communication skills through written lab reports and
presentations. [4, 7, 10].

To expose the students to a group-learning environment. [4].

COURSE
OUTCOMES*

1.

10.
11.

12.
13.

(Numbers shown in brackets are links to course objectives listed above)

Measure various thermo-fluid properties and behavior, e.g. fin efficiencies, convective heat
transfer coefficients, thermal conductivities, drag and lift coefficients and compare them to theory.
[1.2]

Analyze trends in the thermo-fluid properties and behavior as a function of important parameters.
[1]

Discuss reasons for discrepancies between measured values and those predicted by theory. [1, 4]
Learn to use various transducers, e.g. pressure sensors, hot-wires, thermocouples, thermistors and
RTD sensors and the relative merits and drawbacks of different devices. [2]

Learn the use of static and stagnation pressure probes and their use in fluid measurements. [2]
Understand the difference between static and dynamic calibration and how to perform and
evaluate each type of calibration. [2]

Use computer controlled, digital data acquisition cards and acquisition software to acquire, process
and store data and to control external processes [3]

Learn the basics of analog-to-digital conversion in data acquisition cards and the factors which
determine the accuracy of such measurements [3,4]

Process and analyze experimental data, including the associated uncertainties. [4]

Present results in a clear, succinct graphical format to convey the essential results. [4, 5]

Present the results and conclusions of an experimental project in a concise and informative written
format as a technical report [5]

Present the results of experimental projects in group oral presentations in a limited time. [5,6]
Learn effective teamwork by delegating responsibilities among team members [6].
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4551, 4 credits
http://www.eng.fsu.edu/~luongo/design/

COURSE TITLE: Engineering Design Systems I

TYPE COURSE: Required

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

The first in a two-part course sequence presenting an integrated
system design approach for engineering product realization.
Course blends the perspectives of market research and planning,
design, manufacturing, testing and life cycle support of a
product. Material covered includes: systems engineering for
product design, concept generation, economics of product
development, probabilistic consideration in design, concept
selection, project planning, decision making, optimum design
and tolerance design.

PREREQUISITES:

EML 3012C, Mechanics and Materials II; 3014C, Dynamic
Systems II; 3016C, Thermal-Fluids II; 3018C, Mechanical
Systems II

AREA COORDINATOR: Dr. Cesar Luongo
RESPONSIBLE FACULTY:

INSTRUCTOR(S) OF RECORD: Dr. Cesar Luongo
DATE OF PREPARATION: 5/12/01(Luongo)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

LABORATORY SCHEDULE:
Once weekly for 2 hrs. and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

Required:

e Barry Hyman, “Fundamentals of Engineering Design”,
Prentice Hall

e Karl A. Smith, “Project Management and Teamwork”,
McGraw-Hill

e William Pfeiffer, “Pocket Guide to Technical Writing”,
Prentice Hall

e  W. Strunk Jr. and E.B. White, “Elements of Style”, Allyn &

SCIENCE/DESIGN (%): 0/100

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

100% engineering design, culmination into a major design
experience with all engineering standards and constraints

Bacon

COURSE TOPICS: ASSESSMENT TOOLS:

1. Introduction 1. Written Deliverables:

2. Product Specifications 2. Oral Presentations:

3. Conceptual (Preliminary) Design 3. Tests

4. Concept Selection 4. Additionally, the students must complete periodic self

5. Project Planning, Control, and Management and team evaluation forms to assess the degree of

6. Detailed Design teamwork achieved by the group. Faculty or industrial

7. Technical Writing and Communications sponsors of the projects also fill out evaluation forms at
the end of each semester which are used as one more
input in the assignment of grades

COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES* 1. Introduce students to the formal product design cycle, including customer needs assessment,

product specification, concept generation and selection, product architecture, detailed design, and
prototyping and manufacturing [3, 5]

2. Afford students an opportunity to carry out a significant design project being sponsored by
industry or other faculty, so that they are directly exposed to the product design cycle in the
context of a project organization [1, 5]

3. To have the students work in teams in order to accomplish the design project objectives.
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Departmental provincialism at the College level does not allow for all the ME students to work in
multi-disciplinary teams; however students are assigned to these multi-disciplinary teams at every
opportunity that materializes (through the Center for Multi-Disciplinary Design or other industrial
contacts). Teach fundamentals of team dynamics and interpersonal skills. [4, 6]

To train the students in basic skills of project management and control, such as preparing work
breakdown structures (WBS), design package definition, scheduling, budgeting, etc. Present
management techniques to keep projects on track, and team members on a highly motivated state.
[4, 10]

Teach the difference between customer needs and product specification. Present techniques to
elicit, organize, evaluate, and rank customer needs. To teach the importance of a product
specification and show students how to prepare an engineering spec. [3]

To teach techniques to generate design concepts, and to present ways to classify and evaluate pros
and cons (including functional analysis) so that the concept selection process leads to the best
solution. [2, 3]

Discuss issues related to product architecture including considerations of design analysis,
assembly, maintenance, and operation [1, 3]

Expose students to best practices in detailed design, including how to conduct and prepare
engineering calculations (drawing from a variety of disciplines learned during the course of their
education), how to prepare design and manufacturing drawings, and how to pull together a
complete design package. [1, 3, 5]

Present a variety of standards and how they are generated and incorporated in the design process,
how to prepare a Design Criteria Document (DCD). Discuss ethics in the context of design and
engineering practice.[6]

COURSE
OUTCOMES*

1.

11.
12.
13.
14.

15.

(Numbers shown in brackets are links to course objectives listed above)

Ability to function in a team environment, taking managements responsibilities when needed, and
supporting the team effort when required. Be able to productively participate in technical
meetings [3, 15]

Capable of eliciting customer needs, and translating these into an engineering specification [1, 2,
5]

Able to be prepare a project plan: work breakdown structure, design packages, and schedule, and
organize the team for maximum performance [4]

Ability to prepare a Design Criteria Document, including identification of all applicable standards
(9]

Demonstrate ability to conduct the necessary research and engage in creative design so as to
generate multiple concepts to fulfill the required functionality. Be able to downselect to a best
concept thus arriving to a desired product architecture [6, 7]

Ability to produce engineering calculations in support of the design [§]

Ability to generate design and manufacturing drawings to describe the system [8§]

To conduct a manufacturability review for simple or moderately complex systems, calculate an
assembly efficiency index. Be able to manufacture parts and assemble system or prototype for the
product under consideration [10, 14]

To estimate system reliability from individual component reliability data [11]

. Able to identify design trade-offs and determine optimization technique or decision rule to

determine the best option [12]

Able to conduct economic analyses in support of design or purchase decisions (e.g., lease-buy,
life-cycle cost analysis, etc.) [13]

Capability to produce high-quality written documents [15]

Capability to be effective presenters [15]

Demonstrate capability to operate under sometimes shifting requirements and under severe time
pressure [2, 4, 16]

Capability to be effective team members and managers, in summary, to demonstrate they are ready
to transition to industry and be impact players [3, 16]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4552, 4 credits
http://www.eng.fsu.edu/~luongo/design/

COURSE TITLE: Engineering Design Systems II

TYPE COURSE: Required

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

The second part of the engineering design systems course. The
material covered is a continuation of topics in the first part and
the completion of a student designed product.

PREREQUISITES:
EML 4551, Engineering Design Systems I (which must be
taken in the Fall immediately preceding)

AREA COORDINATOR: Dr. Cesar Luongo
RESPONSIBLE FACULTY: Dr. Cesar Luongo

INSTRUCTOR OF RECORD: Dr. Cesar Luongo
DATE OF PREPARATION: 5/22/01(Luongo)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

LABORATORY SCHEDULKE:
Once weekly for 2 hrs. and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

Required:

e Barry Hyman, “Fundamentals of Engineering Design”,
Prentice Hall

e Karl A. Smith, “Project Management and Teamwork”,
McGraw-Hill

e William Pfeiffer, “Pocket Guide to Technical Writing”,
Prentice Hall

e  W. Strunk Jr. and E.B. White, “Elements of Style”, Allyn &

SCIENCE/DESIGN (%): 0/100

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

100% engineering design, culmination into a major design
experience with all engineering standards and constraints

Bacon

COURSE TOPICS: ASSESSMENT TOOLS:

1. Technical Writing and Communications

2. Design for Manufacturing 1. Written Deliverables:

3. Probabilistic Considerations in Design 2. Oral Presentations:

4. Engineering Economics 3. Tests:

5. Optimum Design 4. Additionally, the students must complete periodic self

6. Decision Making and team evaluation forms to assess the degree of
teamwork achieved by the group. Faculty or industrial
sponsors of the projects also fill out evaluation forms at
the end of each semester which are used as one more
input in the assignment of grades

COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES*

and cause analysis (FMECA) [11]

1. Present the most common techniques to evaluate manufacturing and assembly efficiency of a
design (Boothroyd-Dewhurst method), and ways to improve manufacturability of the product
(DFMA). Teach basic statistical concepts and how they apply to determination of tolerances in
parts and finished products, present traditional tolerancing techniques as well as more modern
approaches (e.g., Taguchi method). [10, 11]

2. Expose students to other applications of statistical analysis in design: system availability and
reliability. Teach basic concepts of reliability analysis, fault tree analysis, and failure mode effects

3. Introduction to optimization theory and its application to design. Linear programming, dynamic
programming, Lagrange multipliers, non-linear search methods, etc. Introduction to decision
theory (decision under uncertainty, decision trees, etc.) [1]

4. Expose students to economic analysis in engineering, applications to product design, project
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funding, and investment. Teach methodology to employ compound interest and net present value
analysis to evaluate design and purchasing options. Application to life-cycle cost analysis.

Present variations and issues of economic analysis, such as different life expectancies, inflation
and escalating operational costs, etc. Lease vs. but analysis, implications of the macro-economy
on project and product economic viability.[8]

Teams must complete implementation and testing of a working model or prototype of the system
they designed (product delivery) [2]

Impress on the students the importance of technical communications as permeating every aspect of
the design process as well as every aspect of an engineer's career. Cover techniques for effective
writing and conduct specialized session for writing different types of documents: letters and
memos, e-mails, resumes, proposals, feasibility studies, specifications, calculations, user manuals,
web pages, final reports, etc. Coach students (through in-class sessions and design reviews) to
become effective presenters, teach techniques to conduct effective technical and business
meetings. [7]

Through teamwork and project flow, encourage students to become effective time managers and to
develop the aggressive and winning attitude needed to succeed in the professional world [4, 5, 9]

COURSE
OUTCOMES*

1.

11.
12.
13.
14.

15.

(Numbers shown in brackets are links to course objectives listed above)

Ability to function in a team environment, taking managements responsibilities when needed, and
supporting the team effort when required. Be able to productively participate in technical
meetings [3, 15]

Capable of eliciting customer needs, and translating these into an engineering specification [1, 2,
5]

Able to be prepare a project plan: work breakdown structure, design packages, and schedule, and
organize the team for maximum performance [4]

Ability to prepare a Design Criteria Document, including identification of all applicable standards
[9]

Demonstrate ability to conduct the necessary research and engage in creative design so as to
generate multiple concepts to fulfill the required functionality. Be able to downselect to a best
concept thus arriving to a desired product architecture [6, 7]

Ability to produce engineering calculations in support of the design [§]

Ability to generate design and manufacturing drawings to describe the system [8]

To conduct a manufacturability review for simple or moderately complex systems, calculate an
assembly efficiency index. Be able to manufacture parts and assemble system or prototype for the
product under consideration [10, 14]

To estimate system reliability from individual component reliability data [11]

Able to identify design trade-offs and determine optimization technique or decision rule to
determine the best option [12]

Able to conduct economic analyses in support of design or purchase decisions (e.g., lease-buy,
life-cycle cost analysis, etc.) [13]

Capability to produce high-quality written documents [15]

Capability to be effective presenters [15]

Demonstrate capability to operate under sometimes shifting requirements and under severe time
pressure [2, 4, 16]

Capability to be effective team members and managers, in summary, to demonstrate they are ready
to transition to industry and be impact players [3, 16]
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B-2 Required courses outside of Mechanical Engineering

MAC 2311 Calculus with Analytical Geometry I
MAC 2312  Calculus with Analytical Geometry II
MAC 2313  Calculus with Analytical Geometry III
MAP 3305 Engineering Mathematics I

MAP 3306 Engineering Mathematics II

CHM 1045 General Chemistry I

CHM 1045 L General Chemistry I Laboratory

PHY 2048  General Physics A

PHY 2048L. General Physics A Laboratory

PHY 2049  General Physics B

PHY 2049L. General Physics B Laboratory

EGN 1004L First Year Engineering Laboratory
EEL 3003 Introduction to Electrical Engineering
EEL 3003 L. Introduction to Electrical Engineering Laboratory

183
184
185
186
187
188
189
190
192
193
195
196
198
200

(Note: Syllabi from Mathematics, Chemistry, and Physics are not complete. The
college will collect these supplementary materials from these departments and
deliver to accreditation office later)
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DEPARTMENT: MATHEMATICS

COURSE #: MAC 2311, 4 credits

COURSE TITLE: Calculus with Analytic Geometry |

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:

Polynomial, trigonometric, exponential and logarithmic
functions; first and second derivatives and their interpretations;
definition and interpretation of the integral; differentiation rules;
implicit differentiation; applications of the derivative;
antiderivatives; fundamental theorem of calculus. This course
must be taken for reduced credit by students with prior credit
for some of the content.

PREREQUISITES:

MAC 1147, Precalculus Algebra/ Trigonometry; or MAC
1140, Precalculus Algebra and MAC 1114, Analytic
Trigonometry

AREA COORDINATOR:
RESPONSIBLE FACULTY: Dr.

INSTRUCTOR OF RECORD: Dr.
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% mathematics

COURSE TOPICS:
1.

ASSESSMENT TOOLS:
1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT: MATHEMATICS

COURSE #: MAC 2312, 4 credits

COURSE TITLE: Calculus with Analytic Geometry 11

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:

Techniques of integration; applications of integration; series and
Taylor series; differential equations. This course must be taken
for reduced credit by students with prior credit for some of the
content

PREREQUISITES:
MAC 2311, Calculus with Analytic Geometry I or MAP
2483, Biocalculus

AREA COORDINATOR:

RESPONSIBLE FACULTY: Dr.
INSTRUCTOR OF RECORD: Dr.

DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/ 0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% mathematics

COURSE TOPICS:
1.

ASSESSMENT TOOLS:
1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT

: MATHEMATICS

COURSE #: MAC 2313, 5 credits

COURSE TITLE: Calculus with Analytic Geometry I1I

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:

Functions of several variables and their graphical
representations; vectors; partial derivatives and gradients;
optimization; multiple integration; polar spherical, and
cylindrical coordinate systems; curves; vector fields; line
integrals; flux integrals; divergence theorem and Stokes’
theorem. This course must be taken for reduced credit by
students with prior credit for some of the content.

PREREQUISITES:
MAC 2312, Calculus with Analytic Geometry 11

AREA COORDINATOR:
RESPONSIBLE FACULTY: Dr.

INSTRUCTOR OF RECORD: Dr.
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% mathematics

COURSE TOPICS:
1.

ASSESSMENT TOOLS:
1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT: MATHEMATICS

COURSE #: MAP 3305, 3 credits

COURSE TITLE: Engineering Mathematics I

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:
Ordinary differential equations, Laplace transform. Linear

algebra: determinants, matrices, eigenvalues and eigenvectors.

Systems of first-order differential equations.

PREREQUISITES:

MAC 2313, Calculus with Analytic Geometry III; or MAC
2312, Calculus with Analytic Geometry II with a grade of B
or better.

AREA COORDINATOR:
RESPONSIBLE FACULTY: Dr.

INSTRUCTOR OF RECORD: Dr.
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% engineering mathematics

COURSE TOPICS:
1.

ASSESSMENT TOOLS:
1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT: MATHEMATICS

COURSE #: MAP 3306, 3 credits

COURSE TITLE: Engineering Mathematics 11

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:
Fourier series and Fourier transforms, introduction to partial
differential equations.

PREREQUISITES:

MAC 2313, Calculus with Analytic Geometry I1I: MAP
2302, Ordinary Differential Equations; or MAP 3305,
Engineering Mathematics I. Not open to students having
credit in MAP 4341, Elementary Partial Differential
Equations I

AREA COORDINATOR:
RESPONSIBLE FACULTY: Dr.

INSTRUCTOR OF RECORD: Dr.
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% engineering mathematics

COURSE TOPICS: ASSESSMENT TOOLS:

1. 1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT:

CHEMISTRY

COURSE #: CHM 1045, 3 credits

COURSE TITLE: General Chemistry I

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:
Chemical symbols, formulas, and equations; the states of
matter; electronic structure and bonding.

PREREQUISITES:

MAC 1105, College Algebra, with a grade or “C-" or higher
or placement beyond MAC 1105 on the University’s math
department exam.

COREQUISITES:
CHM 1045L, General Chemistry I Laboratory

AREA COORDINATOR:

RESPONSIBLE FACULTY: Dr.
INSTRUCTOR OF RECORD: Dr.

DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:
Lecture, three (3) hours per week, and recitation, one (1)
hour.

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

100% chemistry
COURSE TOPICS: ASSESSMENT TOOLS:
1. 1.
|
COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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DEPARTMENT:

CHEMISTRY

COURSE #: CHM 1045L, 1 credits

COURSE TITLE: General Chemistry I Laboratory

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:
Introduction to chemical laboratory. Topics include
stoichiometry, atomic spectra, gases, and acids and bases.

PREREQUISITES:

COREQUISITES:
CHM 1045, General Chemistry [

AREA COORDINATOR:
RESPONSIBLE FACULTY: Dr.

INSTRUCTOR OF RECORD: Dr.
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:
Laboratory, three (3) hours per week

TEXTBOOKS/REQUIRED MATERIAL:
e Safety goggles and a scientific calculator are required for

SCIENCE/DESIGN (%): 100/0

every class. CONTRIBUTION TO MEETING THE

PROFESSIONAL COMPONENT:
100% chemistry, laboratory experience

COURSE TOPICS: ASSESSMENT TOOLS:

L. 1.

COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)

OUTCOMES* 1.
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PHY2048C: General Physics A

Curriculum Status: Required course for Engineering and many Science majors.

Catalog Description: An introduction to mechanics, waves, and thermodynamics. To be taken in
association with the laboratory component PHY2048L.

Co-requisite: MAC2311
Text and/or other required material:

Physics for Scientists and Engineers, 5™ Edition. By Paul A. Tipler, Freeman
Worth.

Course Objectives: At the conclusion of this course, a student should be able to: understand
thoroughly the following concepts and laws, know their range of applicability, and how to apply them by
being able to set up and answer related physical situations and problems.

Topics covered:

1. Motion in One Dimension
- Displacement, velocity, and speed. Acceleration. Motion with constant acceleration.
2. Motion in Two and Three Dimensions
- Properties of vectors. Position, velocity and acceleration. Projectile motion. Uniform
circular motion
3. Newton’s Laws of Motion
- Newton’s First Law. Force, mass and Newton’s Second Law. Force due to gravity:
weight. The Fundamental Forces in nature. Problem solving and using Free-Body
diagrams. Problems with two or more objects
4. Applications of Newton’s Laws
- Friction. Inclined planes and banked curves.
5. Work and Energy
- Work and kinetic energy. The dot product. Potential energy
6. Conservation of Energy
- Conservation of mechanical energy. Mass and energy.
7. Systems of Particles and Conservation of Linear Momentum
- Center of Mass. Conservation of linear momentum. Impulse. Collisions in 1d, 2d,
and 3d. Rocket propulsion
8. Rotation
- Rotational kinematics, angular velocity and acceleration. Rotational kinetic energy.
Moment of inertia. Newton’s Second Law for Rotation: Torques. Rolling with and
without slipping
9. Conservation of Angular Momentum
- The cross product. Torque and angular acceleration. Conservation of angular
momentum
10. Gravity
- Kepler’s Laws. Newton’s Law of Gravity. Gravitational potential energy
11. Static Equilibrium and Elasticity
- The Center of Gravity. Conditions for static equilibrium. Couples. Stress and Strain
12. Fluids
- Density. Pressure in a fluid. Buoyancy and Archimedes’ Principle. Fluids in motion:
Bernoulli’s Equation
13. Oscillations
- Simple harmonic motion. Energy in SHM. Oscillating systems, vertical spring,
simple pendulum. Damped oscillations. Driven oscillations and resonance.
14. Wave Motion
- Transverse and longitudinal waves. Speed of waves. Harmonic waves on a string.
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Sound waves. Wave intensity. The Doppler Effect. Superposition and standing
waves on strings. Standing sound waves in open and closed pipes.

15. Temperature and the Kinetic Theory of Gases
- The Celsius and Fahrenheit temperature scales. Absolute temperature scale. The
Ideal Gas Law. The Kinetic Theory of Gases.
16. Heat and the First Law of Thermodynamics
- Heat capacity and specific heat. Change of phase and latent heat. Joule’s experiment.
The internal energy of an ideal gas. Work and the PV diagram for a gas. Heat
capacities for gases and the equipartition theorem.
17. The Second Law of Thermodynamics
- Heat engines. Refrigerators. The Carnot engine. Entropy.
18. Thermal Properties and Processes
- Thermal expansion. Transfer of thermal energy, conduction, convection and
radiation.
Class Schedule: Two 75 minute lectures per week, one 50 minute tutorial or recitation class, and

one 3 hour laboratory session (see separate PHY2048L sheet). (5 credit hours)

Contribution to meeting professional component: 5 credit hours (to be taken in association with

PHY2048L)

Relationship of course to program outcomes:

Prepared by:  Dr. Mark. A. Riley (FSU Department of Physics) Date:  April 28, 2003
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PHY2048L: General Physics A Laboratory

Curriculum Status: Required course for Engineering and many Science majors.

Catalog Description: Laboratory course to be taken in associated with PHY2048C, an introduction to
mechanics, waves, and thermodynamics
Co-requisite: MAC2311
Text and/or other required material:
PHY2048L laboratory manual downloadable from the course webpage.

Course Objectives: At the conclusion of this course, a student should have gained hands-on
experience with laboratory apparatus and techniques, to have developed skills in setting up and performing
experiments, and to have learned common methods for analyzing scientific data, including the use of a
modern computer spreadsheet.

Topics or laboratory experiments covered include:

1. Estimates for the reliability of measurements. Elements of statistical inference. Least
squares adjustment of data
2. Vectors
3. Measuring the density of various objects
4. Introduction to the use of a computer spreadsheet
5. Measuring the acceleration due to gravity
6. Collisions and the conservation of linear momentum
7. Centripetal force and circular motion
8. Torques and static equilibrium
9. Simple harmonic motion and Hooke's Law
10. The Ideal Gas Law
11. Measuring the specific heat of different substances
12. Waves and resonances
Class Schedule: One 3 hour laboratory session. (0 credit hours)

Contribution to meeting professional component: 5 credit hours when taken in association with
PHY2048C (see separate sheet)

Relationship of course to program outcomes:

Prepared by:  Dr. Mark. A. Riley (FSU Department of Physics) Date:  April 28, 2003
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PHY2049C: General Physics B

Curriculum Status: Required course for Engineering and many Science majors.

Catalog Description: An introduction to electricity, magnetism, and optics. To be taken in association
with the laboratory component PHY2049L.

Pre-requisite: PHY2048C
Text and/or other required material:

Physics for Scientists and Engineers, 4™ Edition. By Paul A. Tipler, Freeman
Worth.

Course Objectives: At the conclusion of this course, a student should be able to: understand
thoroughly the following concepts and laws, know their range of applicability, and how to apply them by
being able to set up and answer related physical situations and problems.

Topics covered:

1. The Electric Field
- Electric charge, quantization and conservation. Conductors and insulators.
Coulomb’s Law. Electric field lines. Motion of point charges in electric fields.
Electric dipoles in electric fields. Calculating the electric field from Coulomb’s Law
and Gauss’ s Law.
2. Electric Potential
- Potential difference. Potential due to a system of point charges. Computing the
electric field from the potential. Calculation of V for continuous charge distributions,
for example, charged ring, uniform charged disk, infinite plane, solid and hollow
charged spheres, infinite line of charge. Equipotential surfaces. Van de Graff
Generator. Dielectric breakdown.
3. Electrostatic Energy and Capacitance
- Electrostatic potential energy. Capacitors. Storage of electrical energy. Capacitors,
batteries and circuits. Dielectrics and the molecular view of a dielectric.
4. Electric Current and Direct-Current Circuits
- Motion of charges. Resistance and Ohm’s Law. Energy in electrical circuits, emf and
batteries. Resistors in series and parallel. Kirchoff’s Rules. RC circuits, charging and
discharging capacitors.
5. The Magnetic Field
- The force exerted by a magnetic field. Motion of a point charge in a magnetic field.
Torques on current loops and magnets. The Hall Effect.
6. Sources of Magnetic Fields
- Magnetic field due to moving point charges. The magnetic field due to electrical
current: the Biot-Savart Law. B due to, current loop, solenoid, straight wire. Gauss’s
Law for Magnetism. Ampere’s Law. Magnetism in matter, atomic magnetic
moments, paramagnetism, ferromagnetism and diamagnetism.
7. Magnetic Induction
- Magnetic flux. Induced emf and Faraday’s Law. Lenz’s Law. Motional emf. Eddy
currents. Mutual and self inductance. Magnetic energy. RL circuits. Magnetic
properties of superconductors, Meissner effect.
8. Alternating-Current Circuits
- ac Generators. ac in a resistor, rms values. ac circuits, inductors and capacitors.
Phasors. RLC circuits and resonance. The transformer.
9. Maxwell’s Equations and Electromagnetic Waves
- Maxwell’s equations. Electromagnetic waves. The electromagnetic spectrum.
Production of electromagnetic waves, electric dipole radiation.
10. Properties of Light
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- Wave-particle duality. Sources of light, line spectra, absorption, scattering and
stimulated emission. Lasers. The speed of light. Reflection and refraction. Total
internal reflection. Polarization of light.

11. Optical Images

- Plane and spherical mirrors. Ray diagrams for mirrors. Converging and diverging
lenses. Thin lens formula. Ray diagrams for lenses. Combinations of lenses. Optical
instruments, the eye, the simple magnifier, the compound microscope, the telescope.

12. Interference and Diffraction

- Phase difference and coherence. Interference in thin films. The two slit interference
pattern. Diffraction pattern of a single slit. Diffraction and resolution. Diffraction
gratings. Holograms.

Class Schedule: Two 75 minute lectures per week, one 50 minute tutorial or recitation class, and
one 3 hour laboratory session (see separate PHY2049L sheet). (5 credit hours)

Contribution to meeting professional component: 5 credit hours (to be taken in association with

PHY2049L)

Relationship of course to program outcomes:

Prepared by:  Dr. Mark. A. Riley (FSU Department of Physics) Date:  April 28, 2003
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PHY2049L: General Physics B Laboratory

Curriculum Status: Required course for Engineering and many Science majors.

Catalog Description: Laboratory course to be taken in associated with PHY2049C, an introduction to
electricity, magnetism, and optics.

Prerequisite: PHY2048C
Text and/or other required material:
PHY2049L laboratory manual downloadable from the course webpage.

Course Objectives: At the conclusion of this course, a student should have gained hands-on
experience with laboratory apparatus and techniques, to have developed skills in setting up and performing
experiments, and to have learned common methods for analyzing scientific data, including the use of a
modern computer spreadsheet.

Topics or laboratory experiments covered include:

Distribution functions and data analysis

Electric and magnetic Fields

Ohm’s Law and resistor circuits

Construction of an ammeter and voltmeter

Null Comparator instruments, the potentiometer and the Wheatstone bridge.

Using a current balance to measure the permeability of free space.

The oscilloscope, to observe and measure fast periodic electrical voltages.

Currents and voltages in RC and RL circuits

Currents and voltages in RLC circuits and resonance

0. Studying the basic properties of light using a laser. Reflection (including total internal

reflection), refraction, interference and diffraction, and also polarization.

11. Optical instruments 1. Techniques for measuring the focal length of a lens. Virtual images
and the parallax method.

12. Optical instruments II. Studying the object and image relationships for some simple
optical systems, Galilean telescope. Testing Newton’s equation for a thick lens system.

13. Using a diffraction grating and a spectrometer to analyze the characteristic emission

spectra of certain gases.

200NN R —

Class Schedule: One 3 hour laboratory session. (0 credit hours)

Contribution to meeting professional component: 5 credit hours when taken in association with
PHY2049C (see separate sheet)

Relationship of course to program outcomes:

Prepared by:  Dr. Mark. A. Riley (FSU Department of Physics) Date:  April 28, 2003
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EGN 1004L - First Year Engineering Laboratory
Curriculum Status: Required course for all engineering students in their freshman year

Catalog Information:  This course will focus on “how things work”, “computer-aided problem
solving” and “student responsibility”. Products and processes to be selected for “how things work” may
include light bulbs, clocks and watches, computers and microprocessors, refrigerators, bridges, task
scheduling, video tapes, copying machines, and product packaging. Students will spend about two weeks
on each product/process, sketching and drawing pertinent diagrams by hand, and learning relevant history
and engineering concepts.

Co-requisite: ~ NA

Textbook: NA. However, students may be required to acquire copies of needed materials along the
way.
Course Objective: Students will be introduced to engineering by spending about two weeks on

each of the selected products/processes, sketching and drawing pertinent diagrams by hand and taking apart
some of the components. Students will also perform basic assignments on relevant engineering concepts,
history and design, and produce reflective essays and reports on the products and processes.

Topics covered:
1. General
1.1 Introduction to student services
1.2 General method of product design
- Use of morphological chart
1.3 Project scheduling method
- Introduction to CPM and use of MS Project
1.4 General Design Project: J-stick

2. Chemical Engineering Module
2.1 Introduction to chemical engineering
2.2 Buoyancy experiment
3. Civil/Environmental Engineering Module
3.1 Introduction to civil/environmental engineering
3.2 Principles of foundations, bridges, highways and safety with detailed examples. Case
study: Leaning tower of Pisa
4. Electrical & Computer Engineering Module
4.1 Introduction to electrical & computer engineering
4.2 Number systems, circuits, Boolean algebra and gates
5. Industrial & Manufacturing Engineering Module
5.1 Introduction to industrial & manufacturing engineering
5.2 Quality and statistics. Catapult experiment
6. Mechanical Engineering Module
6.1 Introduction to mechanical engineering

6.2 Videotape project.
6.3 Presentation on NASA and the Colombia shuttle
7. Presentation of General Design Project

Class Processes: The class will meet once per week, and each class meeting will last two hours
fifteen minutes (135 minutes) approximately. About half of class time will be spent by the instructor
discussing and explaining relevant “student learning tasks” (SLT). The remainder of class time will be
spent by students performing relevant SLT’s. Each instructor will also conduct a tour of some departmental
labs. A basic class rule is “Be Professional At All Times”. This rule is expected to be followed in all class
interactions among students and instructors. Representatives of student professional societies may be
invited to make 5-minute presentations.
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General Design Project: A suitable design project will be given by the second week of classes with due
date three weeks from the date of assignment.

Course www site: Some course information will be posted at campus.fsu.edu. To access this web
site, each student is required to have an “engineering account” by the end of the second week of classes.

Instructors: A team of instructors, at least one from each academic department of the College, will
teach this course, with coordination supplied by Dr. Samuel Awoniyi; E-mail: awoniyi@eng.fsu.edu, and
Dr. Adnan Bashir bashir@eng.fsu.edu
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EEL 3003 Introduction to Electrical Engineering

Course Objective: EEL 3003. Introduction to Electrical Engineering (3 credit hours). Intro to electrical
engineering concepts for non-electrical engineering majors. Covers a broad range of current electrical
engineering topics. Prerequisites: MAC 3112; PHY 3049C. Presented in three modules:

Module One: Basic Circuit Theory and Steady State DC Circuit Analysis

Module Two:  AC Circuit Analysis and First Order DC Transient Analysis

Module Three: Diodes, Semiconductors, Op-Amps and Introduction to Computers

Instructor: W. R. Tucker, FAMU-FSU COE, Rm. B371. Phone: 410-6471 e-mail:
wtucker@eng.fsu.edu

Office Hours: 11:30AM - 1:00PM Monday and Wednesday. Other times by appointment, only. 1f you
go by my office, and the door is open, please feel free to drop-in. If my door is closed, then I am either
with another student, or I am not in. Please note that I work a full time job outside of the college. I will
seldom be available except during the above times, unless you arrange an appointment ahead of time.

Text: Electrical Engineering Principles and Applications; Hambley; 2nd Ed., 2002, ISBN 0-13-061070-4.

Class Policies: All FAMU, FSU and College of Engineering guidance, regulations, letters and memos
related to policies on classroom conduct, absences, tardiness, cheating, eating, drinking, drugs, weapons,
musical appliances, telephones, beepers, etc., apply. Pay attention. Take notes. Ask questions. Stay
awake.

Attendance: If you don’t attend my lectures, you will not do well in this class! See your respective
University’s policy on attendance. It applies. Be on time. If you need to sleep, leave. You will be more
comfortable somewhere else. Be attentive in class — don’t work on other assignments during my class. If
you have a valid excuse (documented) for missing a class, you are still responsible for any work missed.

Exams & Quizzes: Three one-hour exams will be given in class throughout the semester. Makeup exams
will NOT be given without prior written approval following the procedure outlined in the ECE Department
letter on “EEL-3003 Makeup Examination and Procedure”, dated 28 August 2001. If you become aware
that you are going to miss an examination, you need to see me as soon as you can. Missing an exam is very
hard on us both. See your university’s policy on attendance, makeup work and exceptions to the
examination policy. A comprehensive final exam will be given during the scheduled final exam period at
the end of the semester. Short in-class quizzes and group problems will be completed periodically
throughout the semester. The purpose of these quizzes and group problems is to encourage class
attendance, to allow you to discuss the material with your classmates, and ultimately to enhance your
comprehension of the material.

Grading: Your final grade for this course will be based upon your performance on homework, module
exams, class participation and the final exam. I will use an absolute scale of A=100-90, B=89-80, C=79-
70, D=69-60, F=59 or lower. Points will be accumulated in accordance with the following:

Homework 25% = 25 Points
Participation 5% = 5 Points
Exams 25% each = 75 Points
Final Exam 25% = 25 Points
Homework will be assigned and graded weekly. The number of points accumulated will be 25% of your

grade.

Participation points are earned through class lecture and problem solving session attendance and “extra-
credit”/quiz work that you might perform. The number of points accumulated will count for 5% of your
grade.

The three planned module exams will account for 75% of your grade (25% for each) for the semester.

The comprehensive final exam will/can be used to replace a lower score that you may have achieved during
the semester, if it is to your advantage to do that.

Homework: If you don’t do the homework, you will probably not do well in this class! The purpose of
homework in this course is to give you practice in solving problems and to amplify concepts introduced in
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the lecture. Homework assignments (see schedule) are due at the beginning of class on the due date shown
on the course schedule. Late homework will not be accepted.

I encourage you to discuss the general methods of working out the problems with each other.
However, there is a fine line between comparing techniques and copying techniques. If you do not
understand this distinction, please ask me. If you do discuss the general methods of solving a particular
problem with another classmate, you should acknowledge that person by name at the beginning of your
solution.

The following are mandatory guidelines for you to use in submitting your homework assignments. Since
they are mandatory, if you fail to follow them, you may experience deductions from your homework grade,
or even rejection of your submission:

1. Turn in homework assignments by the end of the class period that they are due. If you know
you are going to be absent, you MUST turn in your homework assignment BEFORE the
beginning of class to receive credit.
Write on one side of the page only. Solve only one problem per page. Number each page.
Put your initials on every page. Show all of your work, to substantiate your answer.
Box all final answers; double underline important intermediate results. Include units.
Be neat, make sure your paper is legible. Don’t use raggedy spiral notebook paper.
Staple your pages together correctly, and fold assignments lenghtwise.
On the outside of your folded homework, write the following, with the fold to the left:

Your Name, Your last 4

EEL-3003 Homework #

Date

NNk

The following are suggested guidelines for you to use in preparing your homework solutions. They are
meant to help you organize your solutions and maximize your understanding of what you are doing.

1. State the problem. Include diagrams with labels. Solve the problem. Check your results.
Draw diagrams whenever possible, even when not requested in the problem. A diagram
quickly summarizes the problem, and will be helpful when reviewing for exams.

3. Be neat! Remember, your homework is a presentation of your work. It should reflect the
careful and deliberate thought process that you have gone through to create your solutions.

4. Keep a working notebook of your solutions, along with any posted solutions that provide.
This will be a great study tool for exams, and could be useful in any discussions that we might
have about your performance on a particular assignment.

Homework Assignments — Many of the homework assignments are taken from the Hambley text. Other
assigments may be made throughout the semester at my discretion. All homework assignements will be
posted on the course webpage. I will make solutions of these assignments available.

Homework Grading — Each homework problem will be given a grade of 0, 1, or 2. Zero’s (0) are for
problems which are either not done or show no general understanding of the problem. A one (1) is for
problems which show general understanding, but is missing a key aspect of the solution. Two’s (2) will be
given to those problems which are essentially correct. You do NOT have to have an EXACT or
PERFECTLY CORRECT solution to get a two. I will attempt to have the homeworks graded and returned
to you as quickly as I can, but there are no guarantees. Make sure that you understand the published
solutions.
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DEPARTMENT: ELECTRICAL ENGINEERING

COURSE #: EEL 3003L, 1 credits

COURSE TITLE: Introduction to Electrical Engineering
Laboratory

TYPE COURSE: Required

TERMS OFFERED: Fall, Spring, Summer

CATALOG DESCRIPTION:

Laboratory in support of EEL 3003. Must be taken
concurrently with first enrollment in EEL 3003. Must be
dropped if EEL 3003 is dropped

PREREQUISITES:
MAC 2312, Calculus II; PHY 2049C, Physics II with Lab.

COREQUISITES:
EEL 3003 Introduction to Electrical Engineering

AREA COORDINATOR:
RESPONSIBLE FACULTY:

INSTRUCTOR OF RECORD: William Tucker
DATE OF PREPARATION: 7/18/02 (AHS)

LABORATORY SCHEDULE:
Once weekly for 2 hrs. and 45 min.

TEXTBOOKS/REQUIRED MATERIAL:

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% engineering science, laboratory experience

COURSE TOPICS:
1.

ASSESSMENT TOOLS:
1.

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1.
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B-3 Mechanical Engineering Technical Elective Courses

Dynamic Systems
EML 4312
EML 4316
EML 4800
EML 4930-X

Mechanical Systems
EML 4535
EML 4536C

Design and Analysis of Control Systems
Adyv. Design & Analysis of Control Systems
Introduction to Robotics

Mobile Robotics

Computer Aided Design (CAD)
Design Using FEM

Mechanics and Materials

EMA 4225
EMA 4501
EML 4542

Thermal Fluid
EML 4421
EML 4450
EML 4512
EML 4711

Mechanical Metallurgy
Optical and Electron Microscopy
Materials Selection in Design

Fundamentals of Propulsions Systems
Energy Conversion Systems

Thermal - Fluid Design

Introduction to Gas Dynamics

202
204
206
208

209
211

212
213
215

217
219
221
222
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4312/5311, 3 credits

COURSE TITLE: Design and Analysis of Control Systems

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

Mathematical modeling of continuous physical systems.
Frequency and time domain analysis and design of control
systems. State variable representations of physical systems.

PREREQUISITES:

EML 3014C, Dynamic Systems II

(If you have not passed this course (or its equivalent) with a
C or better, you are not prepared for EML 4312/5311 and the
instructor has the right to drop you from the course.)

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY: Dr. Emmanuel Collins

INSTRUCTOR OF RECORD: Dr. Emmanuel Collins
DATE OF PREPARATION: 08/27/01 (Collins)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:
e  Control Systems Engineering: Third Edition
by Norman S. Nise, Wiley, 2000

Supplementary:

e Feedback Control of Dynamic Systems: Third Edition, G.
F. Franklin, J. D. Powell, and A. Emami-Naeini, Addison-
Wesley, 1994

SCIENCE/DESIGN (%): 65 /35

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

65% Engineering Science

35% Engineering Design

COURSE TOPICS:

1. Review of modeling of mechanical, electrical, and
electromechanical systems

Review of Laplace transforms and block diagrams
System response and time domain specifications
Basic properties of feedback

The PID controller

Steady-state tracking and system type

Stability and Routh’s criterion

Root locus design

Bode plots

10. The Nyquist stability criterion

11. Stability margins

12. Lead and lag compensation

e A il

ASSESSMENT TOOLS:

1. Weekly homework problems
2. Two exams and a final.
3. Class projects.

COURSE
OBJECTIVES*

[1,4,9, 11]

feedback system. /1, 2, 5]

N o=k

3,57 10]

(Numbers shown in brackets are links to program outcomes)

1. Be able to represent a variety of dynamic open-loop and closed-loop systems in a variety of forms.

2. To introduce the principle of feedback for controlling a variety of dynamic systems, including the
primary reasons that feedback is used. /3, 9, 10]
3. To introduce standard time-domain criteria for analyzing the stability and performance of a

To introduce the PID controller as a standard feedback control scheme. /2, 3, 7]
To introduce the root locus method as a tool for feedback control design. /1,3 ,5, 7, 10]
To be able to use frequency response plots as a means for designing feedback control laws. /1, 2,
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COURSE
OUTCOMES*

1.

nkhwn

>

11.
12.
13.
14.

15.

(Numbers shown in brackets are links to course objectives listed above)

Be able to represent dynamic systems in either standard ordinary differential equation form,
transfer function form, or state-variable form and convert from one form to another. [1]

Be able to linearize a nonlinear system in state-variable form about a selected operating point. /1]
Be able to state and illustrate the two primary reasons that feedback control is used. /2]

Be able to determine the stability of a linear system of arbitrary order. /3]

Given a step response of a system, be able to determine the rise time, overshoot, settling time, and
steady-state error of the system. /3/

Be able to discuss and illustrate the qualitative relationship between system poles and zeros and the
system time-domain response. /3]

Be able to use the Ziegler-Nichols tuning criteria for PID controllers. /4]

Be able to discuss and illustrate the qualitative effect of the proportional, integral and derivative
gains of a PID controller on a feedback system. /4]

Be able to sketch a root locus plot of an arbitrary linear system. /5]

. Be able to use the root locus plot to investigate the influence of an arbitrary system parameter on

the system behavior. /5]

Be able to sketch the Bode plot of an arbitrary linear system. /6]

Given a Bode plot, be able to sketch the corresponding Nyquist plot. /6]

Be able to use a Bode plot to qualitatively predict the speed of response. /6]

Be able to determine the stability of a system from either a Bode plot (when applicable) or a
Nyquist plot. /6]

Be able to design lead and lag controllers using a Bode plot.

ABET SELF STUDY REPORT FOR THE PROGRAM IN MECHANICAL ENGINEERING

203




DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4316/5317, 3 credits

COURSE TITLE: Advanced Design and Analysis of
Control Systems

TYPE COURSE: Elective

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

Design of advanced control systems (using time and frequency
domains) will be emphasized. Implementation of control
systems using continuous (operational amplifier) or digital
(microprocessor) techniques will be addressed and practiced.

PREREQUISITES:
EML 4312, Design and Analysis of Control Systems

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY: Dr. Emmanuel Collins

INSTRUCTOR OF RECORD: Dr. Emmanuel Collins
DATE OF PREPARATION: 01/07/03

CLASS SCHEDULE:

Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:

e Digital Control of Dynamic Systems, Third Edition by G.
F. Franklin, J. D. Powell, and M. Workman, Addision
Wesley 1998

SCIENCE/DESIGN (%): 50 / 50

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

50% engineering science

50% engineering design of control systems

COURSE TOPICS: ASSESSMENT TOOLS:
1. Review of standard analog control concepts, including | 1. Homeworks
Nyquist plots 2. Group Assignments and Projects
2. Sensitivity functions 3. Tests
3. Delay systems 4. Final Exams
4. Sampled-data control systems
5. The z-transform
6. Controller digitization
7. Matrix theory
8. Plant discretization
9. The delta transform
10. Frequency response analysis for discrete-time systems
11. z-plane root locus
12. Canonical forms for state space systems
13. H, optimal control
COURSE (Numbers shown in brackets are links to department POs)
OBJECTIVES*

[1,3,5,10]

>

1. To strengthen the students understanding of classical analog control concept and introduce
advanced concepts in classical analog control, such as Nyquist plots [1,3,5,10]
2. To introduce a variety of methods for implementing an analog controller on a digital processor

To show the extension of standard analog control concepts to digital control [1,3,5,10]

To introduce basic concepts in system identification [1,2,10,11]

5. To introduce the delta operator as a means of getting good digital control behavior in the presence
of fast sampling and as a means of unifying analog and digital theories [1,3,11]

6. To introduce optimal control in the context of classical control [1,3,10,11]
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7. Carry out an advanced control systems design project in either simulation or hardware
implementation [1,2,3,4,7,9,10]

COURSE
OUTCOMES*

(Numbers shown in brackets are links to course objectives listed above)

Be able to state the basic reasons for using feedback control [1]

Be able to describe the basic techniques for analog design and how they are used [1]

Be able to describe at least 3 ways to discretize an analog controller [2]

Be able to describe the frequency response of a digital system [3]

Be able to use the discrete-time Nyquist criterion [3]

Be able to write down the general form of a digital PID controller [3]

Be able to describe both the z-Transform and state-space techniques for plant discretization [3]

Be able to design in the digital domain controller using either root locus or frequency response

design [3]

Be able to formulate system identification as a least squares problem [4]

10. Be able to state the meaning of the delta operator and describe the advantage of using the delta
operator over the standard forward-shift operator in designing digital control systems [5]

11. Be able to explain the concepts of controllability, observability, stabilizability and detectability in
physical terms [6]

12. Be able to formulate H2 optimal control in terms of a transfer function [6]

13. Present the results of a non-trivial successful control design which involves the use of MATLAB

Simulink [7]

PNRNAN R D=

°
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4800/5802, 3 credits

COURSE TITLE: Introduction to Robotics

TYPE COURSE: Elective

TERMS OFFERED: Spring

CATALOG DESCRIPTION:
Basic elements of a robot, robot actuators, and servo control;
sensors, senses, vision, and voice; microprocessor system

design and computers; kinematic equations; motion trajectories.

PREREQUISITES:
EML 3014C, Dynamic Systems II

COREQUISITES:
EML 4535C, Computer Aided Design (CAD)

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY: Dr. Emmanuel Collins

INSTRUCTOR OF RECORD: Dr. Carl. Moore
DATE OF PREPARATION: 07/18/02(AHS)

CLASS SCHEDULE:
Three times weekly for 50 min.

TEXTBOOKS/REQUIRED MATERIAL:

e [Introduction to Robotics: Mechanics and Control, Craig, J.

J.
References:

e A Mathematical Introduction to Robotic Manipulation,
Murray, R. M.
e  Robot Manipulators, Paul, R. P.

SCIENCE/DESIGN (%): 80/20

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

80% Engineering Science

20% Engineering Design

COURSE TOPICS:
1. Introduction and History of robots

2. Translations, rotations, and transformations
3. Manipulator kinematics

4. Inverse manipulator kinematics

5. Jacobians: velocities and static forces

6. Manipulator dynamics

7. Trajectory generation

8. Linear manipulator control

9. Nonlinear control of manipulators

10. Force control of manipulators

ASSESSMENT TOOLS:

1. Weekly homework problems

2. MATLAB computer programming assignments

3. Group presentation of journal papers

4. One or more exams

5. Final project including written and oral presentations

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To provide an overview of the state of the art in robot technology
2. To teach formation of homogeneous transformations for relating positions and orientation between
frames
3. To teach the relationship between manipulator joint space positions and task space positions
4. To teach the relationship between manipulator joint space velocities and task space velocities
5. To teach the Lagrangian (energy-based) approach to dynamics
6. To teach how to compute a manipulator trajectory through multidimensional space
7. To teach computed torque and position/force control methods
8. To teach comprehension and application of material from technical journal articles
9. To teach the ability to write computer programs that calculate robot mathematics
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. Be able to recognize different types of robots and their intended applications [1]
2. Be able to develop a transformation matrix that relates the end effector of a robot with the base
coordinate frame [2, 3]
3. Be able to determine the position and orientation of a robot end effector given its joint positions [3,
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4, 8]
4. Be able to determine the linear and angular velocity of a robot end effector given the position and
velocities of its joints [3, 4. 8]
5. Be able to create the equations of motion for a manipulator using the Lagrangian formulation [5, 8]
Be able to calculate a set of robot joint positions, velocities, and accelerations that will achieve a
desired end effector trajectory
Be able to develop and simulate robot control using the computed torque method [5, 7, 9]
Understand the fundamentals of robot control [5, 7, 8]
Be able to create computer code necessary to drive a robot system [2, 3, 4, 5, 7]
0 Be able to present technical material through writing [8]

o

oo
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4930/5930, 3 credits

COURSE TITLE: Mobile Robotics

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

Analytical dynamic modeling and dynamic simulation of
mobile robots; mobile robot sensors and sensor fusion using
Kalman filtering; basic methods of computer vision and
standard image analysis techniques; standard path planning and
obstacle avoidance algorithms; trajectory planning and control
using dynamic models.

PREREQUISITES: instructor approval

COREQUISITES: none

AREA COORDINATOR: Dr. Emmanuel Collins
RESPONSIBLE FACULTY: Dr. Emmanuel Collins

INSTRUCTOR OF RECORD: Dr. Carl. Moore
DATE OF PREPARATION: 07/18/02(AHS)

CLASS SCHEDULE:
Twice weekly for 1hr and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:
e Mobile Robotics: A Practical Introduction, Nehmzow, U.,
Springer Verlag, 1999

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:
100% engineering science

COURSE TOPICS:
1. Sensors

e Provide a qualitative review of the primary sensors used
with mobile robots, the principals on which they operate,
and their advantages and limitation.

e Present the detailed physics of some of the mobile robot
Sensors.

e  Present the Kalman filter as an optimal means of
processing sensor measurements to estimate unmeasured
variables in the presence of sensor noise.

2. Perception

e Present some of the basic methods used in computer
vision including image enhancement, image
compression, image segmentation, and object
recognition.

e  Present standard image analysis techniques including
Fourier transforms and principal component analysis
(PCA).
3. Obstacle Avoidance

Dynamics and Simulation

ASSESSMENT TOOLS:
1. Section Tests
2. Lab assignments and reports
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4535, 3 credits COURSE TITLE: Computer Aided Design (CAD)
TYPE COURSE: Elective TERMS OFFERED: Spring

CATALOG DESCRIPTION: PREREQUISITES:

Introduction to the theory and practice of computer-aided Prerequisite: EML 3018C

design: computer graphics, homogeneous transformations;
parametric solid modeling, optimization, finite element analysis.

AREA COORDINATOR: Dr. Patrick Hollis CLASS SCHEDULE:
RESPONSIBLE FACULTY: Dr. Patrick Hollis Twice weekly for 1 hr. and 15 min.

INSTRUCTOR OF RECORD: Dr. Fathi
DATE OF PREPARATION: 06/16/03 (AHS)

TEXTBOOKS/REQUIRED MATERIAL: SCIENCE/DESIGN (%): 70/30
e  Principles of CAD/CAM/CAE Systems, Lee, K., Addison-
Wesley, 1999 CONTRIBUTION TO MEETING THE

PROFESSIONAL COMPONENT:
70% engineering science
20% engineering design

COURSE TOPICS: ASSESSMENT TOOLS:
Introduction to CAD. 1. Weekly Homework Assignments
Computer Graphics 2. Daily Computer Class Assignments
Geometrical Transformations 3. Computer Design Projects
Viewing in 3-dimensions 4. Final Design Project and Oral Presentation

1

2

3

4

5. Interpolation Functions

6. Representation of Solids

7. Introduction to Finite Element Analysis
8. Optimization

9. Parametric Modeling

10. Curve and Surface Design

COURSE (Numbers shown in brackets are links to program outcomes)

OBJECTIVES* 1. To learn how to apply the principle of design to solve problems of interest to society
[1,2,3,5,6,8,10,11]

2. To understand the fundamental mathematics and physics necessary to design mechanical systems

and components using the computer as a tool [1,2,3,10,11]

To learn the fundamental theory behind all CAD programs [1,10,11]

To learn the purpose of a specific design and its impact on society [6,8]

To learn how to visualize mental ideas, create and convey novel engineering designs [2,3,5,10]

To become competent in the use of ProEngineer [2,3,10]

To learn how to work effectively in groups using the principles of collaborative learning in design

[4,7,9]

8. To learn how to properly model, analyze, and design complex mechanical systems as a
conglomerate of simple feature based components [1,2,3,5,10]

9. To learn how to write technical documents and make effective presentations [5,10]

Noanbkw

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* 1. To be able to read engineering drawings and translate into its fundamental features for further
analysis and design [5]
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10.

11.

To be able to understand how to create a simple CAD program [2,3]

To be proficient in using the computer to design engineering systems [1,2,3,5,6]

To be able to effectively use ProEngineer to design simple and complex engineering components
[6,8]

Given an engineering 2-D drawing, to be able to create a 3-D part [6]

To be able to generate engineering drawings from a 3-D part [6]

To be able to assemble 3-D parts to produce a working mechanical system [6]

To understand the ethics and moral involved in the engineering design of components and systems
that can help or destroy society [1,4]

To be able to work in a group and contribute to the overall design of a novel system using
ProEngineer [7]

To be able to write a technical proposal, draft, and final report on the design of an engineering
system [9]

To be able to make an effective oral engineering presentation on the design of an engineering
system [9]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4536C, 3 credits

COURSE TITLE: Design Using FEM

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

The Finite Method — what it is, elementary FEM theory,
structures and elements, trusses, beams, and frames, two-
dimensional solids, three-dimensional solids, axisymmetric
solids, thin-walled structures, static and dynamic problems,
available hardware and software, basic steps in FEM analysis,
pre/post processing, interpretation of results, advanced
modeling techniques, design optimization, advanced materials
using FEM.

PREREQUISITES:
EML 4535C, Computer Aided Design (CAD)

AREA COORDINATOR: Dr. Patrick Hollis
RESPONSIBLE FACULTY: Dr. Patrick Hollis

INSTRUCTOR OF RECORD: Dr. Shet
DATE OF PREPARATION: 07/18/02 (AHS)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:
e A First Course n the Finite Element Method Using Algor,
Daryl L. Logan, Brooks/Cole Pub Co.

SCIENCE/DESIGN (%): 40/ 60

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

40% engineering science

60% engineering design

COURSE TOPICS:

1. Elementary FEM theory

2. Structures and elements

3. Trusses, beams, and frames

4. Two-dimensional solids

5. Three-dimensional solids

6. Axisymmetric solids

7. Thin-walled structures

8. Static and dynamic problems
9. Advanced modeling techniques

10. Design optimization
11. Advanced materials using FEM.

ASSESSMENT TOOLS:

1. Homework

2.  Midterm and final Exam
3. Deign projects using FEM

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1.

COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES* L.
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EMA 4225, 3 credits

COURSE TITLE: Mechanical Metallurgy

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

Tensile instability, crystallography, theory of dislocations,
plasticity, hardening mechanisms, creep and fracture, electron
microscopy, composite materials.

PREREQUISITES:

EML 3011C, Mechanics and Materials I and EML 3012C,
Mechanics and Materials II.

AREA COORDINATOR: Dr. Namas Chandra
RESPONSIBLE FACULTY: Dr. Peter Kalu

INSTRUCTOR OF RECORD: Dr. Kalu
DATE OF PREPARATION: 08/31/02

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:
Mechanical Metallurgy, G. E. Dieter, 3 Edition, McGraw Hill
Book Company, 1986

References:

®  Mechanical Behavior of Materials, T. H. Courtney,
McGraw Hill Book Company, 1990.

®  Mechanical Metallurgy, Principles and Applications, M.
A. Meyers and K. K. Chawla, Prentice-Hall, Inc 1984

®  Deformation and Fracture Mechanics of Engineering
Materials, 2nd Ed., R.W. Hertzberg, John Wiley and Sons,
1993.

®  Mechanical Behavior of Materials, F.A. McClintock &
A.S. Argon, Addison-Wesley, 1966.

® The Plastic Deformation of Metals, 2nd Ed., RW.K.
Honeycombe, ASM, 1984.

®  Materials Science and Engineering, W.F. Smith,
McGraw Hill Book Company, 1990.

o  Materials Science and Engineering, 3rd Ed., W.D.
Callister, John Wiley and Sons, 1994.

SCIENCE/DESIGN (%): 80/20

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

80% engineering science

20% engineering design in materials sciences

COURSE TOPICS:

Review: Tensile Response of Materials
Effect of Temperature on Flow Properties
Stress State (2-D)
Stress Tensor
Stress State (3-D)
Description of Strain
Elasticity: Advanced Treatment
Plasticity: Yielding Criteria for Ductile Metals
Plastic Deformation

. Dislocation Theory

. Strengthening Mechanisms

. Metalworking

. Creep

. Fracture

RN LD =

k. .
A WLWN—~=O

ASSESSMENT TOOLS:
1. Homework

2. Quizzes

3. Exams

4. Report

5. Presentation

6. Final Exam
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EMA 4501/5514, 3 credits

COURSE TITLE: Optical and Electron Microscopy

TYPE COURSE: Elective

TERMS OFFERED: Spring

CATALOG DESCRIPTION:

Fundamentals and techniques of optical and electron
microscopy as applied to the determination of physical,
chemical, and structural properties of materials and behavior of
materials in practice.

PREREQUISITES:
EML 3012C, Mechanics and Materials II

AREA COORDINATOR: Dr. Namas Chandra
RESPONSIBLE FACULTY: Dr. Peter J. Gielisse

INSTRUCTOR OF RECORD: Dr. Peter J. Gielisse
DATE OF PREPARATION: 07/17/01 (Gielisse)

CLASS SCHEDULE:
Once weekly for 3 hours

TEXTBOOKS/REQUIRED MATERIAL:
o  Scanning Electron Microscopy and X-Ray Microanalysis,
J.1. Goldstein et al., Plenum Press, Second Edition, 1992 or

SCIENCE/DESIGN (%): 100/0

CONTRIBUTION TO MEETING THE

later. PROFESSIONAL COMPONENT:
100% engineering science
COURSE TOPICS: ASSESSMENT TOOLS:
Light Microscopy. 1. Semester long microscopy project
The Scanning Electron Microscope. 2. Peer evaluated project presentation required of each
Electron Optics. student
Electron-Specimen Interactions. Engineering project report
Image Formation and its Interpretation. Two exams

X-Ray Spectral Measurements.

Qualitative X-Ray (EDX-EDS) Analysis.

Quantitative X-Ray (EDX-EDS)

Analysis. Composition Imaging.

10. Sample Preparation of Inorganic and Metallic Materials.
11. Specimen Coating Techniques.

12. Hands-on Operation of an SEM.

13. Alternative Molecular Resolution Imaging Techniques
(AFM, STM).

R e B S o e

Assignments throughout the course
Final examination

Snsw

COURSE

OBJECTIVES* This course teaches students:

the imaging systems. 10]

(Numbers shown in brackets are links to program outcomes)

1. The historical progress of microscopy in terms of magnification and resolution, using the
electromagnetic spectral range from x-rays to radio waves as the imaging medium. 8]

2. The operational capabilities of various types of microscopes: light microscopy, electron
microscopy, scanning tunneling microscopy and atomic force microscopy. [2, 5, 10]

3. Principles of photon, electron and x-ray interaction with solids: absorption, reflection,
transmission, elastic scattering, inelastic scattering, secondary and backscattered electron emission,
x-ray emission and lattice heating. [1]

4. The origins of the principal emission or imaging modes in electron microscopy: conductive,
emissive, and luminescent, and their detection. [1]

5. Monte Carlo electron-trajectory simulation. Influence of beam energy on interaction volume,
atomic number and specimen tilt. [1]

6. The components of an electron microscope: electron guns, electron lenses and the detection and
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10.

11.

12.

13.

14.

15.

Physical analysis of the electron specimen interactions: concepts and calculations of beam and
specimen brightness and maximum current and minimum spot size. [1]

The relationship between resolution, magnification, and depth of field and the impact of
aberrations (diffraction, chromatic, spherical, and astigmatism) on minimum spot size and
maximum current levels. [1]

How scanning electron microscope images are formed and how to interpret the results. The image
scanning action and picture elements (pixels). [2, 10]

The determination of the elemental chemical composition of specimen using energy dispersive
spectrometry (EDS) or wavelength dispersive spectrometry (WDS). [1, 2, 5, 10]

The reasons for commonly encountered image disturbances such as lack of sharpness, instability,
poor quality, and distorted or deformed images.[2]

The principles of operation of the scanning tunneling (STM) and atomic force microscopes (AFM)
and other specialty type instruments featuring ultrahigh resolving power. [10]

The need for and the ways in which specimen must be prepared for any type of microscopy,
particularly in the case of electron and other high resolution instruments. [3]

The knowledge required to operate a scanning electron microscope and to obtain information
towards the solution of engineering problems. [2, 4, 5, 9, 10]

How to write and present a professional engineering report. [1, 2, 3,5, 6, 7, 8, 10]

COURSE

OUTCOMES*

1.

2.

3.

10.

(Numbers shown in brackets are links to course objectives listed above)
Upon course completion, students should be able to:

Determine what type(s) of optical analytical technique(s) are indicated in obtaining information in
a specific situation. [1, 2, 3, 4]

Troubleshoot and repair small problems that tend to occur in operating high resolution equipment.
[6,8,9,11, 14]

Show how quantitative information is generated in imaging modes available in an SEM. [3, 4, 5, 7,
9,12]

Generate qualitative and quantitative information from an instrument's output, i.e. from images,
and field or energy intensities. 8, 9, 10, 11, 12, 13, 14]

Calculate beam current intensity and effective beam size, given the primary instrument parameters
and applicable optical perturbations. [3, 5, 7, 8]

Operate a scanning electron microscope in the secondary electron and backscattering modes and
generate useful information using student prepared sample specimen. [1, 2, 3,4, 5,6, 7, 8,9, 10,
11,12, 13, 14]

Prepare samples of different types as required for optimal SEM imaging using cutting, cleaning,
polishing, mounting, and coating techniques. [11, 13]

Analyze and obtain information towards solutions of engineering materials, components, or
systems problems using an SEM. [9, 10, 11, 12,13, 14]

Submit a quality engineering report that presents information required in a specific situation or
toward the solution of a problem, requiring an SEM or other analytical technique. [1, 2, 3, 4, 5, 6,
7,8,9,10,11, 12, 13, 14]

Present, to an engineering audience, the results of a project which required the use of optical and
electron microscopy using current audio-visual techniques. [1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14]

214

ABET SELF STUDY REPORT FOR THE PROGRAM IN MECHANICAL ENGINEERING




DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4542/5543, 3 credits

COURSE TITLE: Materials Selection in Design

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

The selection and application of materials predicated on
materials science and engineering case studies, covering most
engineering applications.

PREREQUISITES:

CHM 1045, General Chemistry I; PHY 2049, General
Physics B; EML 3234, Materials Science and Engineering;
EML 3005, Introduction to Design

AREA COORDINATOR: Dr. Namas Chandra
RESPONSIBLE FACULTY: Dr. Peter J. Gielisse

INSTRUCTOR OF RECORD: Dr. Peter J. Gielisse
DATE OF PREPARATION: 07/17/01 (Gielisse)

CLASS SCHEDULE:
Twice weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:

Materials Selection in Mechanical Design, M.F. Ashby,

Pergamon Press.

SCIENCE/DESIGN (%): 50/50

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

50% engineering science

50% engineering design

COURSE TOPICS:

1. The Design Process.

2. Engineering Materials and their Properties.

3. Materials Selection Charts.

4. Materials Selection without Shape.

5. Case Studies Involving Materials Selection without
Consideration of Shape.

6. Selection of Materials and Shape.

7. Case Studies of Designs in which both the Material and its
Shape Play a Role.

8. Materials Processing and Design.

9. Case Studies Emphasizing Choice of Processing Method(s)

Critical to System Performance.

10. Material Data Sources, Pros and Cons.
11. Materials, Aesthetics, and Industrial Design.

ASSESSMENT TOOLS:

1. Semester long design project

2. Peer evaluated project presentation required of each
student

3. Engineering design project report

4. Two exams

5. Final examination

COURSE
OBJECTIVES*

This course teaches the student:

design detailing. [2]

w

materials selection. [2, 5, 10]

(Numbers shown in brackets are links to program outcomes)

1. The difference between mechanical and industrial design and the basic design types:
original, adaptive, and variant. [6, §]
2. That design is an iterative process involving conceptualization, design embodiment, and

The classes of engineering materials and their design limiting material properties. [2]
4. The use of material selection charts and how to read and interpret them in a procedure for

5. How to derive, within the limits set by the design objective(s) and the governing
constraints, a primary design equation containing terms relating to the functional
requirements, the geometry of the component, and the material properties. [1, 2, 3, 5]

6. The procedure to derive a performance index for components loaded in tension, bending,
twisting, and buckling as well as in various elastic and thermal designs. [1, 3, 5, 10]

7. The use of case studies to become more proficient in the identification of the (initially)
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best parameter in a new design or in making changes in materials to improve on an
existing design. [1, 3, 5, 6, 8]

8. The derivation of macroscopic and microscopic shape factors for various types of loading
and performance indices, to include shape. [1, 3, 5]

9. The impact of processing methodologies in turning the as-designed concept into a
manufacturable product at a cost the market can absorb. [3, 5]

10. The evolution of materials in the design process, which has made for the transition from a
function driven design to a materials driven design. [3, 5, 8, 9]

11. The use of materials databases. [5, 10]

12. 12. How to write and present a professional engineering repotrt. [6, 7]

COURSE (Numbers shown in brackets are links to course objectives listed above)

OUTCOMES* Having taken this course the students should be able to:

1. Develop specific methodologies for the selection of materials in structural designs. [1, 2,
3,4,5,6,7,8,9,10, 11]

2. Analyze the physical principles that underlie the proper production and functioning of
mechanical systems. [2, 9]

3. Make use of the some eighteen mechanical, thermal, and wear properties that effect
design. [3,4, 5,6, 11]

4. Determine the properties of materials from knowledge of their atomic mass, the nature of
the interatomic forces, and packing geometry. [3]

5. Make proficient use of material selection charts to check and validate data, and to identify
uses of new materials in a materials selection procedure. [3, 4, 7]

6. Derive performance indices for mechanical designs under various types of loading, with
or without consideration of shape. [5, 6, 7, 8]

7. Carry out an actual design task, using quantified design attributes, objectives, and
constraints, culminating in a primary design equation and the derivation of a material
performance index. [5, 6, 7, 8]

8. To optimize performance in terms of weight, size, and cost of a load bearing component
by considering the shape of sections. [5, 6,7, 8]

9. Identify and specify the processing methodologies required in the transition from a design
into a manufactured product. [9]

10. Use alternate materials and consideration of shape to turn around unfeasible designs. [9, 10]

11. Design a product or component using rigorous design and materials selection procedures and fully
quantified parameters in the design equations. [1, 2, 3,4,5,6,7, 8,9, 10, 11, 12]

12. Present to an engineering audience the results of a design effort. [1, 2, 3,4,5,6,7, 8,9, 10, 11, 12]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4421C/5930, 3 credits
http://www.eng.fsu.edu/~shih/eml4421/

COURSE TITLE: Fundamentals of Propulsions Systems

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

Analysis of the performance of propulsion systems using
fundamental principles of the thermodynamics, heat transfer and
fluid mechanics. Systems studied include turbojet, turbofan,
ramjet engines as well as piston type internal combustion (IC)
engines.

PREREQUISITES: EML 3015C, Thermal-Fluids I; EML
3016C, Thermal-Fluids II

COREQUISITES:

AREA COORDINATOR: Dr. Chiang Shih
RESPONSIBLE FACULTY: Dr. Anjaneyulu Krothapalli

INSTRUCTOR OF RECORD: Dr. Chiang Shih
DATE OF PREPARATION: 08/23/01 (Shih)

CLASS SCHEDULE:
Three times weekly for 1 hr. and 15 min.

TEXTBOOKS/REQUIRED MATERIAL:
e Engines, An Introduction, John L. Lumley
e  Fundamentals of Gas Turbines, William W. Bathie

SCIENCE/DESIGN (%): 80 /20

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

80% engineering science

20% engineering design

COURSE TOPICS:

1. Introduction and review of fundamental thermal sciences,
including thermodynamics, fluid mechanics and heat
transfer, and how they can be applied to the design/analysis
of IC and jet engines.

2. Introduction of IC engines and their operations.

3. Thermodynamic considerations: Gas power cycles analysis
(Ideal and real Otto, Diesel, and Dual cycles)

4. Heat transfer and fluid mechanics of IC engine design
(engine cooling, intake and exhaust flows, flow in
cylinders)

5. Overall IC engine performance

6. Introduction to jet propulsion systems and their operations
(turbojet, turbofan, ramjet).

7. Thermodynamic considerations: Gas turbine analysis (Ideal
and real Brayton cycle)

8. Heat transfer and fluid mechanics of turbojet design (flow
thru components, turbine cooling, compressible flow
consideration)

9. Overall jet engine performance

ASSESSMENT TOOLS:

1. Weekly homework problems

2. Group project report, published project web-source, and
an oral presentation (formal lecture)

3. Two exams and a final

COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES* 1. To understand the application of fundamental thermal disciplines, including thermodynamics, heat

engine systems /1, 5].

transfer and fluid mechanics, in the analysis of practical thermal systems such as IC and turbojet

2. To provide a comprehensive review concerning applications, technological advances, and social
impacts on the modern development of both IC and jet engines. Students are expected to
participate fully in the preparation and presentation of these issues through a corroborative learning
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kAW

experience [7, 8, 9].

To provide an overview of the theories and their operations of engine systems (IC and jet) /1, 5].
To analyze all major components in the jet engine system and their matching specifications /7, 5/.
To analyze the overall performance of the jet engine system /1,5/

6. To simulate the thermodynamic performance of homogeneous charge engine using packaged
software and learn how numerical codes can be used for preliminary engine design analysis [3,
10].

COURSE

OUTCOMES*

2.

3.

(Numbers shown in brackets are links to course objectives listed above)
1.

Be able to recognize the relevancy of fundamental thermal principles (thermo, heat transfer and
fluid mechanics) and their importance in the analysis of either an IC or a jet engines /]

Be able to calculate the performance of either an IC or a jet engine using idealized cycle analysis
(Otto and Brayton cycle, respectively) /3]

Be able to recognize the differences between real and idealized cycles and perform corrected
analysis of the ideal cycles using actual operating parameters (including effects of friction, heat
loss, fuel-air ratio, etc) /3]

Be able to recognize all major components of an IC and a jet engine; be able to specify their
functions and characterize their interrelationship in the operation of the system. (Piston, intake and
exhaust manifolds, turbine, compressors, inlets, nozzles, etc) /3, 4]

Be able to describe the differences in design for systems intended for different applications (ex.
turbojet vs. turbofan, etc) /57

Be able to use the Stanford Engine Simulation Program (ESP) to simulate the thermodynamic
performance of homogeneous charge engines /6]

Be able to function in a group or as an individual to study and learn specific thermal aspects of a
engine system that have not been covered in the class (self-learning). Be able to present finding to
fellow students through an oral presentation in a formal classroom setting (learning through
teaching). Publish facts found in a web page and summarize experience in a final report /2]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4450/5451, 3 credits COURSE TITLE: Energy Conversion Systems
TYPE COURSE: Elective TERMS OFFERED: Spring
CATALOG DESCRIPTION: PREREQUISITES:

Investigation of such energy conversion systems as the internal
combustion engine, compressors and turbines, gas turbines,
nuclear power plants, garbage burning power plants, solar,
wind, geothermal and electrical systems.

EML 3016C, Thermal-Fluids II

AREA COORDINATOR: Dr. Chiang Shih CLASS SCHEDULE:
RESPONSIBLE FACULTY: Dr. George Buzyna Twice weekly for 1 hr. and 15 min.

INSTRUCTOR OF RECORD: Dr. George Buzyna
DATE OF PREPARATION: 07/19/02

TEXTBOOKS/REQUIRED MATERIAL: SCIENCE/DESIGN (%): 80/20

Energy Conversion — The eBook, Kenneth C. Watson, 2000.

http://www.personal.utulsa.edu/~kenneth-weston/ CONTRIBUTION TO MEETING THE

PROFESSIONAL COMPONENT:
References: 80% engineering science, applied thermodynamics

e Principles of Energy Conversion, Archie W. Culp, Jr., | 20% engineering design, design of thermal systems
McGraw-Hill Companies, Inc., 1991.

e  Fundamentals of Engineering Thermodynamics, Michael
J. Moran and Howard N. Shapiro, 4™ Edition, John Wiley &
Sons, Inc, 2000.

o Introductionto Thermodynamics and Heat Transfer,
Yunus A. Cengel, McGraw-Hill Companies, Inc., 1997.

o  Thermal Design & Optimization, Adrian Bejan, George
Tsatsaronis, and Michael Moran, John Wiley & Sons, Inc,

1996.
COURSE TOPICS: ASSESSMENT TOOLS:
1. Major systems - Homework

Steam power plants
Gas turbine power generation
2. Alternative systems: Solar, Fuel Cell, Wind Turbines,
Thermoelectric, MHD Final Exam
3. Principal fuels and combustion processes
4. Exergy analysis
5.  Thermoeconomics

Quizzes
Tests

COURSE (Numbers shown in brackets are links to program outcomes)

%
OBJECTIVES 1. To cover a number of energy conversion systems from the thermodynamic point of view. [1]

2. To cover some conventional systems such as steam power plants and gas turbine power
generation in some depth. [1, 3]

3. To introduce the combustion processes responsible for the conversion of chemical energy. [1]

4. To cover alternative energy conversion systems such as fuel cells, solar energy, wind energy,
etc. [1, 5, 8]
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5. To introduce the exergy (availability) analysis and thermoeconomics. [1, 6, 8]

COURSE
OUTCOMES*

1.

2.

10.

11.

(Numbers shown in brackets are links to course objectives listed above)

Be able to recognize various alternative energy sources and be able to formulate their
energy conversion processes [1, 4]

Be able to analyze the efficiency of given alternative energy conversion system using the
first and second laws of thermodynamics [1, 4]

Be able to formulate and analyze basic energy conversion systems using the first and
second laws of thermodynamics [1]

Be able to analyze various energy conversion systems (powerplant, prolusion systems)
using first and second laws of thermodynamics [1, 2]

Be able to analyze Rankine cycle with considerations of reheating, regeneration, and
cogeneration [2]

Be able to analyze the air-standard cycle for jet propulsion with thermodynamic and
realistic design considerations [2]

Be able to derive the chemical reaction relation of a simplified combustion process [3]

Be able to derive the adiabatic flame temperature for given combustion conditions using
first law analysis [3]

Be able to model the actual combustion process using the second law and the combustion
efficient [3]

Be able to derive the availability of a thermodynamic system using the first and second
laws [4, 5]

Be able to estimate the “real” cost of a given energy conversion system by considering
other factors such as environmental pollution, human factors, etc.. [4, 5]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4512, 3 credits

COURSE TITLE: Thermal-Fluid Design

TYPE COURSE: Elective

TERMS OFFERED: Fall or Spring

CATALOG DESCRIPTION:

This course is intended to develop the student’s awareness and
understanding of the relationship between fluid mechanics,
thermodynamics, and heat transfer in consideration of design.
Emphasis is placed upon energy systems components such as
heat-exchangers, piping networks, and pumps. Includes a
student project.

PREREQUISITES:
EML 3016C, Thermal-Fluids II

AREA COORDINATOR: Dr. C. Shih
RESPONSIBLE FACULTY: Dr. C. Shih

INSTRUCTOR OF RECORD: Mr. J. Seely
DATE OF PREPARATION: 04/25/03 (AHS)

CLASS SCHEDULE:
Three times weekly for 50 min.

TEXTBOOKS/REQUIRED MATERIAL:
e Heating, Ventilating & Air-Conditioning, 5™ Ed.
McQuiston et al,. Wiley & Sons. 2000.

SCIENCE/DESIGN: 70 / 30

CONTRIBUTION TO MEETING THE
PROFESSIONAL COMPONENT:

70% engineering science

30% engineering design

COURSE TOPICS:

1. Review of basic thermodynamics, heat transfer and fluid
dynamics

ASSESSMENT TOOLS:

1. Weekly homework problems
2. Examinations

2. Psychrometric and Air-Conditioning (AC) Applications 3. Group project reports
3. Heat Exchangers
4. Prime Movers
5. Piping Systems
COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES 1. To obtain greater depth in the analysis and design of thermal fluid components and systems [1,2,3].
2. To understand the properties and behavior of moist air systems [1]
3. To analyze and design piping networks. [1,3]
4. To become familiar with common heat exchangers [1,3]
5. To become familiar with the characteristics and applications of common pumps and fans. [1,3]
6. To prepare clear and concise report of system designs and laboratory experiments.[2,4,7]
COURSE Students should be able to: (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES

Nk wWb =

Analyze and design common thermal fluid components and systems [1,2,3,4,5]
Perform psychrometric analysis of moist air in HVAC applications [1,2,4]
Design series and parallel piping systems [3,4]

Select appropriate heat exchangers for specific needs [4]

Select pumps and fans based on their characteristics and system requirements [2, 3, 5]
Be able to create reports and present one’s results of analysis and design [6]
Work effectively in group projects [6]
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DEPARTMENT: MECHANICAL ENGINEERING

COURSE #: EML 4711/5710, 3 credits COURSE TITLE: Introduction to Gas Dynamics

TYPE COURSE: Elective

TERMS OFFERED: Fall

CATALOG DESCRIPTION:

This course is a thorough one-dimensional treatment of
compressible flows and applications to nozzle, diffuser, sound
waves, tunnel, and shock tube flows.
http://www.eng.fsu.edu/~dommelen/courses/gas

PREREQUISITES:
EML 3016C, Thermal-Fluids II

AREA COORDINATOR: Dr. Chiang Shih CLASS SCHEDULE:

RESPONSIBLE FACULTY: Dr. Leon Van Dommelen

INSTRUCTOR OF RECORD: Dr. Leon Van Dommelen
DATE OF PREPARATION: 8/25/02

Three times weekly for 50 min.

TEXTBOOKS/REQUIRED MATERIAL: SCIENCE/DESIGN (%): 100/ 0

e Modern Compressible flow with Historical Perspective by CONTRIBUTION TO MEETING THE

John D. Anderson, Jr. McGraw-Hill, 2nd edition, 1990.

ISBN 0-07-001673-9.

PROFESSIONAL COMPONENT:
100% engineering science

COURSE TOPICS: ASSESSMENT TOOLS:
1. Some historical and introductory notes. 1. Homework Problems
2. One-dimensional flow. 2. Weekly quizzes
3. Quasi one-dimensional flow. 3. Midterm
4. Unsteady wave motion. 4. Final Exam
5. Additional topics as time permits.
COURSE (Numbers shown in brackets are links to program outcomes)
OBJECTIVES 1. Provide students with a minimum literacy into the origins, purposes, and methods of gas
dynamics. [1,5,8]
2. To teach students how thermodynamical concepts apply to gas dynamics. [/,5]
3. To familiarize students with the features of inviscid compressible flows, including shock
waves, expansion fans, and contact surfaces. [1,5]
4. To teach students to analyze or compute one-dimensional and quasi-one-dimensional flows in
typical applications such as supersonic windtunnels, rocket nozzles, and shock tubes.
[1,3,5,10]
COURSE (Numbers shown in brackets are links to course objectives listed above)
OUTCOMES . . L . .
1. Be literate about at least some of the most important historical developments in gas dynamics.
[1]
2. Understand the physical meaning of key thermodynamic state variables of simple gasses,
including pressure, density, specific volume, temperature, internal energy, enthalpy, and
entropy. [1]
3. Understand the relationship between thermodynamic pressure and density or specific volume
and mechanical properties, and be able to compute basic mechanical properties from the
thermodynamic ones and vice-versa. [1]
4. Understand the requirements for the thermodynamic state of a typical gas to be completely
determined. [1]
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5. Understand the relationship between inviscid and isentropic flows for typical compressible
flows, the major limitations of isentropic and inviscid flows, and the effect of irreversibility
and viscous effects on entropy. [2]

6. Be able to recognize where the equation of state may be used to find additional variables, and
be able to do so. [1,2]

7. Understand the concept of Mach number, and how it relates to compressibility effects, typical
flow properties, and wave propagation. [3]

8. Understand the physical origin of the equations of compressible one-dimensional flows. [1]

9. Be able to analyze one-dimensional flows including shock waves, heat addition, and friction.
[1]

10. Understand the relationship between Mach number and stagnation and pitot properties and be
able to compute their relationship in typical applications. [1,2,3]

11. Be able to analyze converging and converging-diverging ducts in typical applications such as
wind tunnels, turbines, and rocket exit nozzles. [4]

12. Be able to analyze the starting problem in supersonic wind tunnels. [4]

13. Be able to analyze unsteady one-dimensional wave motion, including moving and reflected
shock waves, expansion waves, for typical applications such as shock tubes and flow
measurements. [4]

14. Be able to graphically describe and analyze one-dimensional wave motions. [4]
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