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494 EE Design Projects 3 hrs.
Design, simulation, and construction of selected interdisciplinary projects. Review of legal,
economic, and ethical issues. Students work as individuals or teams under the direction of a faculty
member to design, implement, test, and evaluate their projects. Oral presentation and written
reports are required. Prerequisite: ISE 321 and Senior standing.

Optical Engineering Option
The Department of Electrical and Computer Engineering administers the accredited undergraduate
degree option in optical engineering. This program prepares students for careers in opto-electronics,
including the design and application of systems for optical fiber communications, optical
instrumentation, holography, image forming and processing, lasers and optical detection, as well as
areas such as optical testing.

Program Educational Objectives
Objective 1.
Graduate individuals with analytical and technical abilities to work effectively in optical
engineering or related fields.
Objective 2.
Graduate individuals capable of advancing successfully in optical engineering or related
fields.
Objective 3.
Graduate individuals who are ethical and responsible engineers.
Objective 4.
Graduate individuals who contribute to the economy of the region and the nation.
Objective 5.
Graduate individuals prepared for both team and leadership roles in optical engineering or
related fields.

Optical Engineering Option Semester Hours
Additional Basic Sciences
PH 113 - General Physics with Calculus III 3
PH 116 - General Physics Laboratory III 1
Optical Engineering Core
CPE112 - Computer Methods in Engineering 3
EE 307 - Electricity and Magnetism 3
EE 313 - Electrical Circuits II 3
EE 447 - Electromagnetic Waves 3
OPE 453 - Laser Systems 3
OPE 455 - Optical Engineering Laboratory 2
OPE 459 - Optical Engineering Design 3
OPT 341 - Geometrical Optics 3
OPT 342 - Physical Optics 3
OPT 411 - Geometrical Optics Lab 2
Remaining Required Courses
EE 201 - Digital Logic Design 1
EE 202 - Introduction to Digital Logic Design 3
EE 301 - Electronic Measurement Laboratory 1
EE 305 - Electronics Devices and Design Laboratory 1
EE 315 - Introduction to Electronic Analysis and Design 3
EE 382 - Analytical Methods for Continuous Time Systems 3
EE 383 – Anal. Methods for Multivariable and Discrete Time Systems 3
EE 384 - Digital Signal Processing Laboratory 1
EE 420 - Random Signals and Noise 3
EE 426 - Communication Theory 3
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OPE 451 - Optoelectronics 3
OPE 454 - Optical Fiber Communications 3
OPE 456 - Photonics Laboratory 2
OPE Electives* 6
* Courses at 300 level or above, approved by optical engineering advisor
Total optical engineering course requirements are 134 semester hours.

Suggested Schedule of Courses for Full-time Optical Engineering Students
Fall Spring
First Year
MA 171 4 MA 172 4
CH 121/125 4 PH 111/114 4
HU/SS* 3 CPE 112 3
HU/SS* 3 HU/SS* 3
EH 101 3 EH 102 3

17 17
34

Second Year
MA 201 4 HH/SS* 3
PH 112/115 4 EE 201 1
MAE 271 3 Diff. Eqs. 3
EE 202 3 MA 244 3
ISE 321 3 EE 300 3

PH 113 3
PH 116 1

17 17
34

Third Year
EE 313 3 EE 447 3
EE 301 1 EE 310 3
EE 382 3 EE 315 3
HU/SS* 3 EE 383 3
OPT 341 3 HU/SS* 3
EE 307 3 OPT 342 3

16 18
34

Fourth Year
OPT 411 2 OPE 455 2
OPE 451 3 EE 426 3
OPE 453 3 Elect. 3
OPE 454 3 OPE 456 2
EE 384 1 OPE 459 3
EE 305 1 EE 420 3
OPE Elective 3

16 16
32

Total Hours 134
* HU/SS - 18 hours in humanities/social sciences

Undergraduate Optical Engineering Courses (OPE)
441 Optical Systems Design 3 hrs.
Intermediate geometrical optics, first-order optics, linear transformations, paraxial optics, reflection
and transmission at an interface, polarized light, Jones and Mueller calculi, matrix methods, ray
tracing, apertures and stops, third-order optics and aberrations. Prerequisite: OPT 342. (Same as EE
461, and PH/OPT 441.)
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442 Interference and Diffraction 3 hrs.
Two beam interference. Multiple beam interference. Optical testing. Fraunhofer diffraction. Fresnel
diffraction. The Fourier transform. Fourier methods in optics. Coherence. Holography. Prerequisite:
OPE 441. (Same as EE 462 and PH/ OPT 442.)
451 Optoelectronics 3 hrs.
Basic concepts for understanding electro-optic devices and systems. Blackbody radiation; light
sources; quantum and thermal detectors, noise in detectors; optical heterodyning; acousto-optic,
magneto-optic, and electro-optic modulation. Prerequisite: EE 307. (Same as EE 451.)
453 Laser Systems 3 hrs.
Spontaneous and stimulated emission, population inversion, optical resonators, three and four-level
systems, Q-switching and mode-locking, semiconductor lasers, integraed optic waveguides and
couplers, scanning systems, high-power industrial application. Prerequisite: EE 307. (Same as EE
453.)
454 Optical Fiber Communications 3 hrs.
Introduction to optical fibers and their transmission characteristics, optical fiber measurements,
sources and detectors, noise considerations for digital and analog communications, optical fiber
systems. Prerequisite: EE 307 or PH 432. (Same as EE 454.)
455 Optical Engineering Laboratory 2 hrs.
Introduction to physical optics phenomena, Young’s double slit experiment, Lloyd’s miror, Fresnel
biprism, Newton’s rings, intensity distribution in fringe systems, Michelson interferometer, Fabry-
Perot interferometer, Fresnel and Fraunhofer diffraction, diffraction by circular, rectangular and
multiple openings, diffraction gratings, curve generating, polishing and testing optical surfaces with
emphasis on design aspects of these systems. Prerequisites: PH 113, OPT 342, and EE 382 or OPT
442. (Same as OPT 412.)
456 Photonics Laboratory 2 hrs.
Intensive laboratory work with experiments and design projects on lasers, optical fibers, spatial
light modulators, image processing, spatial filtering, optical fiber communication and optical
computing. Prerequisites: OPE 453 and 454.
459 Optical Engineering Design 3 hrs.
Senior design project. Analysis, design, and testing of optical and opto-electronic systems. Case
studies of legal, economic, and ethical issues. Prerequisite: ISE 321 and Senior standing.

INDUSTRIAL AND SYSTEMS ENGINEERING and
ENGINEERING MANAGEMENT
N143 Technology Hall
Telephone: (256) 824-6256
Email: ise@uah.edu

Degree: Bachelor of Science in Engineering

Professors Rhoades, Schroer, Swain (Chair), Wyskida; Associate Professors Componation,
Farrington, Messimer, Tippett, Utley; Assistant Professor Gholston; Lecturer Cottingham; Adjunct
Professors Dorsett, Safie; Adjunct Associate Professor Thomas; Adjunct Assistant Professor Fogle

Vision and Mission
The ISEEM Department vision is to be known as the best applications oriented department in the
southeastern U.S. in the areas of industrial engineering, systems engineering, and engineering
management. This vision encompasses three tightly coupled areas: students, faculty, and research.
The department focus on student development is strengthened by applicable research and faculty
service. Creative problem solving and the ability to work in teams are considered critical skills for
the students. Students will possess good verbal and writing skills and be able to articulate their
ideas. The department recruits and attracts a diverse, academically superior student body. The
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mission of the department is to provide a high quality education to students both in the Huntsville
area and beyond in industrial engineering, systems engineering, and engineering management.

Program Educational Objectives
To realize the mission of the department, the following program educational objectives have been
adopted for the undergraduate program:

1. To produce graduates who can use their broad educational experience, ethical judgment, and
systems thinking to impact the community in a positive way.

2. To produce graduates with core competencies in engineering fundamentals.
3. To produce graduates to successfully apply Industrial Engineering methodologies effectively

to analyze, design, and implement integrated systems.
4. To produce graduates who can function effectively in the work environment through

participation in teams, leadership and effective communication skills.
5. To produce graduates who are able to continue learning throughout their careers.

These objectives cover the fundamentals of both engineering and the humanities that characterize a
university education, plus the specialized knowledge of industrial and systems engineering needed
for a successful career in industry, the government, or academia.

Engineering Cluster in ISE
The ISEEM Department offers one engineering cluster that requires 21 credit hours of ISE courses.
The request for a cluster is initiated in the Engineering Student Affairs Office. Industrial and
Systems Engineering: ISE 224, 321, 340, 390, 391, 423, 430.

Industrial and Systems Engineering Option
Industrial engineering has evolved as a result of the ever-increasing store of human knowledge and
specialization. Industrial engineers integrate resources to solve society’s problems. They seek
solutions that effectively utilize people and technology to address problems in industry and
government while maintaining a high regard for the environment and society as a whole. The
department’s goal is to provide a student-focused environment providing students with the skills
necessary for success in their future careers. ISEEM courses are application oriented, integrating
information and experiences from regional industry. The ISEEM student population is one of the
most diverse on campus.

Students take courses in facilities design, human factors engineering, financial decision making,
manufacturing systems design, production and inventory control, statistics and quality control,
computer modeling/simulation and systems management. ISEEM graduates might find themselves
in such diverse industries as electronics, automotive, manufacturing, aerospace, government
agencies and health care. An ISEEM professional may design the facility for the best product flow
through the plant; use computer simulation to test various alternative design decisions; help design
the inside compartments for the next space shuttle considering the limited space requirement and
human interface with the controls; help design or track a total process system to help coordinate all
functions for a successful end product; or help track quality using statistical methods.

Additional Basic Sciences Semester Hours
CH 123, 126 4

Industrial Engineering Option
CPE 112 - Computer Methods in Engineering 3
MAE 198 - Engineering Graphics 3
ISE 224 - Introduction to Industrial & Systems Engr 3
ISE 340 - Operations Research 3
CE/MAE 370 - Mechanics of Materials 4
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ISE/MAE 378 - Materials and Manufacturing Processes 3
ISE 390 - Probability and Engineering Statistics I 3
ISE 391 - Probability and Engineering Statistics II 3
ISE 423 - Statistical Quality Control 3
ISE 424 - Ergonomics and Methods Analysis 3
ISE 427 - Management Systems Analysis 3
ISE 428 - Systems Analysis and Design I 3
ISE 429 - Systems Analysis and Design II 3
ISE 430 - Manufacturing Systems & Facilities Design 3
ISE 433 - Production and Inventory Control Systems 3
ISE 447 - Introduction to Systems Simulation 3
*ISE Electives 9
**Technical Electives 3
* Choose from ISE 402, 403, 426, 437, or other upper-level courses approved by the Department, or MA 385. Students may
select a maximum of 3 hours from: EH 301, ACC 211, MTK 301, or MGT 363, 462.

**Choose any 200-level or above engineering or science course.

Suggested Schedule of Courses for Full-time Industrial and Systems Engineering Students
Fall Spring
First Year
CH 121/125 4 EH 102 3
EH 101 3 CPE 112 3
MA 171 4 HU/SS 3
MAE 198 3 MA 172 4
HU/SS 3 CH 123/126 4

17 17
34

Second Year
ISE 224 3 MA 244 3
MA 201 4 Diff. Eqs. 3
PH 111/114 4 MAE 271 3
HU/SS 3 HU/SS 3
HU/SS 3 PH 112/115 4

17 16
33

Third Year
ISE 321 3 EE 300 3
ISE 340 3 Tech Elective 3
ISE 390 3 ISE 391 3
MAE 370 4 ISE/MAE 378 3
MAE 341 3 HU/SS 3

16 15
31

Fourth Year
ISE 424 3 ISE 423 3
ISE 428 3 ISE 433 3
ISE 430 3 ISE 427 3
ISE Elect. 3 ISE 429 3
ISE 447 3 ISE Elect. 3

ISE Elect. 3
15 18

33
Total Hours 131
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Undergraduate Industrial and Systems Engineering Courses (ISE)
224 Introduction to Industrial & Systems Engineering 3 hrs.
Overview of industrial engineering concepts. Includes history and development of classical
industrial engineering; documentation and computational methods; basic work methods and
measurement; manufacturing systems; and economic decision analysis. Prerequisite: MA 172.
321 Engineering Economy 3 hrs.
Economic evaluation of engineering alternatives. Interest, time-value of investments, depreciation
and income taxes, break-even cost analysis. Prerequisite: MA 172; sophomore standing.
340 Operations Research 3 hrs.
Fundamental methods, models and computational techniques of operations research. Linear
programming including transportation, assignment and simplex algorithms. Queueing theory.
Prerequisite or parallel: ISE 390.
378 Materials and Manufacturing Processes 3 hrs.
Engineering properties of materials, sources of information for properties of materials, cost
considerations for material selection, manufacturing processes, casting, forming, machining, cost
considerations for machining operations. One or more field trips are included. Prerequisites:
MAE/CE 370. (Same as MAE 378.)
390 Probability and Engineering Statistics I 3 hrs.
Engineering uses of probability theory, discrete and continuous probability distributions including
the binomial, Poisson, hypergeometric, normal, uniform, lognormal, and exponential distributions.
Statistical sampling, distributions of means, variances, and proportions. Hypothesis testing and
confidence intervals. Prerequisite or parallel: MA 201.
391 Probability and Engineering Statistics II 3 hrs.
Continuation of ISE 390 with regression analysis, analysis of variance, and nonparametric
statistics. Introduction to design of engineering experiments, and computer-based solution of large-
scale problems. Prerequisite: ISE 390.
423 Statistical Quality Control 3 hrs.
Statistical theory and techniques to control quality of manufactured products. Includes laboratory
exercises. Prerequisite or parallel: ISE 391. (Same as ISE 523.)
424 Ergonomics and Methods Analysis 3 hrs.
Introduces students to basic principles of methods analysis and ergonomics. Methods analysis
topics include: work measurement, work measurement tools, work sampling, job analysis, job
evaluation, and the development and use of flow and activity charts for methods improvement.
Ergonomics topics include anthropometric data, workplace design, design of the physical
environment, work organization, and display and control design. Includes term project and
laboratory exercises. Prerequisite: ISE 390. (Same as ISE 524.)
426 Design and Analysis of Experiments 3 hrs.
Advanced topics in statistical experiments with emphasis on the design aspect. Factorial designs,
including fractional replication and confounding. Includes computer laboratory exercises.
Prerequisite: ISE 391. (Same as ISE 526.)
427 Management Systems Analysis 3 hrs.
Formal organization structures and functions. Analysis of organization planning leading toward the
accomplishment of goals. Techniques for making decisions within formal organizations, together
with ethical constraints. Emphasis on technical writing. Prerequisite: ISE 390.
428 Systems Analysis and Design I 3 hrs.
Philosophy and methods of industrial and non-industrial systems analysis and design. Methods of
systems definition, analysis, simplification, evaluation, and optimization. Design project required.
Ethics and technical writing are emphasized. Prerequisites: ISE 224, 321, 340, 391, and senior
standing.
429 Systems Analysis and Design II 3 hrs.
Continuation of design project begun in ISE 428. Prerequisite: ISE 428.
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430 Manufacturing Systems and Facilities Design 3 hrs.
Overview of modern manufacturing systems design with emphasis on facility location and plant
layout. Includes classical systems, just-in-time systems, basic principles of integrated
manufacturing systems design, as well as analysis of process flow, process productivity, and
available space to determine facility layout. Includes term project and laboratory exercise.
Prerequisite: Senior standing. (Same as ISE 530.)
433 Production and Inventory Control Systems 3 hrs.
Inventory models including classical optimal economic order quantity models, manufacturing
resource planning (MRP) systems, master production scheduling, material requirements planning,
and purchase order control. Manufacturing system revisions, including business process
reengineering (BPR), and continuous process improvement. Prerequisites: ISE 390 or instructor
approval. (Same as ISE 533.)
437 Electronics Manufacturing Processes 3 hrs.
Current concepts, facilities, and technology utilized in the manufacture of electronic components
and products. Includes printed wiring board fabrication and component mounting methods,
automation, quality and reliability, product testing and economic issues. Prerequisite: Senior
standing. (Same as ISE 537, EE 437.)
439 Selected Topics in ISE 1-3 hrs.
447 Introduction to Systems Simulation 3 hrs.
Philosophy and elements of digital, discrete-event simulation. Emphasis on modeling and analysis
of stochastic systems, including probabilistic models, output analysis, and the use of simulation
software. Prerequisites: CPE 112, ISE 391. (Same as ISE 547.)

MECHANICAL AND AEROSPACE ENGINEERING
N274 Technology Hall
Telephone: (256) 824-6154
Email: mae@uah.edu

Degree: Bachelor of Science in Engineering

Distinguished Professors Chung, Wu; Professors Bower (Chair), Coleman, Cost, Gilbert, Hawk,
Karr, Wallace, Wessling; Associate Professors Frederick, Frendi, Landrum, Lin; Assistant
Professor Driessen; Research Professor Blackmon; Assistant Research Professor Moser; Adjunct
Professors Blair, Schutzenhofer.

Mechanical Engineering Program
Mechanical engineering is a broad field that traditionally comprises three primary subfields:
energy, mechanisms and machinery, and manufacturing. The work done by mechanical engineers
includes the design, construction, and use of systems for the conversion of energy available from
natural sources (water, fossil fuels, nuclear fuels, solar radiation) to other forms of useful energy
(for transportation, heat, light, power); design and production of machines to lighten the burden of
servile human work and to do work otherwise beyond human capability; processing of materials
into useful products; and creative planning, development, and operation of systems using energy,
machines, and resources.

Mission Statement
The mission of the Mechanical and Aerospace Engineering (MAE) Department is to achieve
excellence in undergraduate and graduate education, research, and public service in the engineering
profession in general and in the mechanical and aerospace disciplines in particular. The department
seeks to provide an educational environment that will: 1) inspire students to attain the highest levels
of intellectual and personal growth throughout their lives, 2) enable students and faculty to make
lasting contributions to the advancement of knowledge and the creative practice of engineering,
and, 3) engage the faculty in service that enhances the public’s understanding of technology for the
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betterment of society. The MAE Department seeks to provide leadership and continuing
engineering education, research, and practice; promote equality of opportunity for engineering
education; and, produce graduates who are prepared to support the diverse needs of Huntsville, the
State of Alabama, the region, our nation, and the international community.

Program Educational Objectives
The program educational objectives of the Mechanical Engineering Program are to produce
graduates who will:

 1. Successfully apply their knowledge in their careers as mechanical engineers.
 2. Respect societal and ethical considerations of their profession.
 3. Continue to learn, and pursue graduate studies if they so choose.
 4. Work effectively in multi-disciplinary teams by providing technical expertise and effective

communication.

Engineering Cluster in MAE
The MAE Department offers one engineering cluster that requires 23 credit hours of MAE courses.
The request for a cluster is initiated in the Engineering Student Affairs Office. Mechanical and
Aerospace Engineering: MAE 198, 271, 294, 295, 341, 352, 362, 370.

Additional Basic Sciences Semester Hours
CH 123, 126 - Chemistry II 4

Mechanical Engineering Option
MAE 100 - Introduction to Mechanical & Aerospace Engineering 2
CPE 112 - Computer Methods in Engineering 3
MAE 198 - Engineering Graphics 3
MAE/CHE 294 - Nature and Properties of Materials 3
CHE 295 - Nature & Properties of Materials Laboratory 1
MAE 311 - Principles of Measurement & Instrumentation 3
MAE 341 - Thermodynamics I 3
MAE 342 - Thermodynamics II 3
MAE/CHE 352 - Fluid Mechanics I 3
MAE/CE 362 - Dynamics 3
MAE 364 - Kinematics & Dynamics of Machines 4
MAE/CE 370 - Mechanics of Materials 4
MAE/ISE 378 - Materials and Manufacturing Processes 3
MAE 396 - Numerical Methods and Computations 2
MAE/CHE 442 - Introduction to Heat and Mass Transfer 4
MAE 446 - Design of Thermal Systems 3
MAE 454 - Fluid Mechanics II 2
MAE 455 - Fluid Mechanics Laboratory 1
MAE 465 - Engineering Design 3
MAE 466 - Mechanics and Design of Machine Elements 3
MAE 488 - Analysis of Engineering Systems 3
MAE 493 - Introduction to Engineering Design 2
Technical Electives* 6
*MAE courses at 300 level or above approved by the Department.
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Suggested Schedule of Courses for Full-time Mechanical Engineering Students
Fall Spring
First Year
MA 171 4 MA 172 4
CH 121/125 4 CH 123/126 4
MAE 198 3 PH 111/114 4
EH 101 3 EH 102 3
MAE 100 2 HU/SS* 3

16 18
34

Second Year
MA 201 4 Diff. Eqs. 3
HU/SS* 3 ISE 321 3
MAE 271 3 MAE 362 3
CPE 112 3 MAE 294 3
PH 112/115 4 CHE 295 1

MA 244 3
17 16

33
Third Year
MAE 341 3 MAE 342 3
MAE 370 4 MAE 352 3
MAE 396 2 MAE 378 3
EE 300 3 MAE 311 3
HU/SS* 3 MAE 364 4
HU/SS* 3

18 16
34

Fourth Year
MAE 442 4 MAE 446 3
MAE 454 2 MAE 465 3
MAE 466 3 MAE 488 3
MAE 493 2 Tech Elective 3
HU/SS* 3 HU/SS* 3
MAE 455 1 Tech Elective 3

15 18
33

Total Hours 134
*Hu/SS: 18 hours in humanities/social sciences

Aerospace Engineering Option in Mechanical Engineering
Aerospace engineering is a diverse and rapidly changing field that consists of four primary
technology areas: aerodynamics, structures and materials, propulsion, and flight mechanics.
Aerospace engineers have traditionally applied their knowledge in these areas to the design and
development of high performance flight systems such as aircraft, spacecraft, missiles and rockets.
However, today’s aerospace engineer may also participate in new areas such as ground
transportation systems (automobiles, trains and nautical craft) and environmental aerodynamics
(wind loads on structures, atmospheric pollutant dispersal). Therefore, the field of aerospace
engineering is interdisciplinary in nature and draws upon knowledge from many of the traditional
sciences. At UAH a student may obtain a B.S.E. degree option in mechanical engineering with a
concentration in aerospace engineering. The curriculum for the aerospace concentration is
essentially the same as that for the mechanical engineering option through the junior year. At that
time the student takes a series of specialized aerospace engineering courses in aerodynamics,
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propulsion, structures, and flight mechanics. These courses can also be used as technical electives
in other engineering and science programs.

Program Educational Objectives
The program educational objectives of the Aerospace Engineering Option in Mechanical
Engineering are to produce graduates who will:

 1. Successfully apply their knowledge in their careers as aerospace engineers.
 2. Respect societal and ethical considerations of their profession.
 3. Continue to learn, and pursue advanced studies if they so choose.
 4. Work effectively in multi-disciplinary teams by providing technical expertise and effective

communication.

Aerospace Engineering Option in Mechanical Engineering Semester Hours
MAE 100 - Introduction to Mechanical & Aerospace Engineering 2
CPE 112 - Computer Methods in Engineering 3
MAE 198 - Engineering Graphics 3
MAE/CHE 294 - Nature & Properties of Materials 3
CHE 295 - Nature & Properties of Materials Laboratory 1
MAE 311 - Principles of Measurement & Instrumentation 3
MAE 341 - Thermodynamics I 3
MAE 342 - Thermodynamics II 3
MAE/CHE 352 - Fluid Mechanics I 3
MAE 362 - Dynamics 3
MAE 370 - Mechanics of Materials 4
MAE 371 - Aerospace Structures 3
MAE 372 - Aerospace Structures Laboratory 1
MAE 396 - Numerical Methods & Computations 2
MAE/CHE 442 - Introduction to Heat & Mass Transfer 4
MAE 445 - Aerospace Propulsion 3
MAE 453 - Aerospace Propulsion Laboratory 1
MAE 454 - Fluid Mechanics II 2
MAE 455 - Fluid Mechanics Laboratory 1
MAE 456 - Aerodynamics Laboratory 1
MAE 457 - Fundamentals of Aerodynamics 3
MAE 464 - Aerospace Design 3
MAE 480 - Aircraft Stability & Control 3
MAE 488 - Analysis of Engineering Systems 3
MAE 493 - Introduction to Engineering Design 2
MAE 497 - Aerospace Engineering Senior Project 1
Technical Elective* 3
*MAE course at 300-level or above, or other upper level courses approved by the department.

Suggested Schedule of Courses for Full-Time
Aerospace Engineering Option in Mechanical Engineering

Fall Spring
First Year
MA 171 4 MA 172 4
CH 121/125 4 CH 123/126 4
MAE 198 3 PH 111/114 4
EH 101 3 CPE 112 3
HU/SS* 3 MAE 100 2

17 17
34
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Second Year
MA 201 4 Diff. Eqs. 3
MAE 271 3 MAE 362 3
PH 112/115 4 MAE 370 4
EH 102 3 MAE 341 3
MAE 294 3 MA 244 3
CHE 295 1

18 16
34

Third Year
MAE 371 3 MAE 454 2
MAE 372 1 MAE 455 1
MAE 352 3 MAE 342 3
MAE 396 2 MAE 442 4
EE 300 3 MAE 311 3
ISE 321 3 MAE 488 3
HU/SS* 3

18 16
34

Fourth Year
MAE 457 3 MAE 464 3
MAE 456 1 HU/SS* 3
MAE 445 3 HU/SS* 3
MAE 453 1 MAE 480 3
HU/SS* 3 Tech Elective 3
MAE 493 2 MAE 497 1
HU/SS* 3

16 16
32

Total Hours 134
*HU/SS - 18 hours in humanities/social sciences.

Undergraduate Mechanical and Aerospace Engineering Courses (MAE)
100 Introduction to Mechanical and Aerospace Engineering 2 hr.
Introduction to engineering in mechanical and aerospace fields; introduction to the various tools
and facilities used to design and analyze engineering systems and present the results to others.
Includes working with appropriate computer software. A project is performed and the results are
presented in both written and oral form. One credit hour laboratory, MAE 100L, is included.
Prerequisite: Precalculus.
198 Engineering Graphics 3 hrs.
Principles of engineering graphical expression: sketching, orthographic projections, computer aided
design and solid modeling concepts. Model definition through constraint dimensioning.
Dimensioning for production. Development of subassemblies and assemblies using position
constraints. Visualization of kinematics and kinetics of solid models. An introduction to developing
and working on projects. Prerequisite: Precalculus.
271 Statics 3 hrs.
Topics include: forces, resultant forces, moments, couples equivalent force systems, equilibrium,
distributed loads, two force members, trusses, centroids, moments of inertia, shear and bending
moment diagrams, static and kinematic friction. Prerequisites: PH 111; Parallel MA 201. (Same as
CE 271.)
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294 Nature and Properties of Materials 3 hrs.
Introduction to the fundamental nature (chemistry and structure), composition, and properties
(mechanical and chemical) of solid materials, including metals, polymers, ceramics, and
semiconductors. Bonding, composition, and phase diagrams, as well as the nano- and micro-
structure of materials will be highlighted. How the nature and properties of materials are
characterized or tested will be discussed. Composite materials and aspects of materials processing,
including diffusion, nucleation, and transformation diagrams, will also be presented. Companion
laboratory is CHE 295, to be taken concurrently with or after MAE 294. (Same as CHE 294)
311 Principles of Measurement and Instrumentation 3 hrs.
Fundamentals of instrumentation and techniques for measurement of mechanical phenomena such
as temperature, flow, pressure, force, strain, displacement, and acceleration. Calibration, standards,
computerized data acquisition, error analysis, signal conditioning, dynamic response, and
experimental design. One credit hour laboratory is included. Prerequisite: EE 300.
341 Thermodynamics I 3 hrs.
Basic laws of energy that apply in all branches of engineering and science. Properties of matter,
state variables, reversible processes, first and second laws of thermodynamics with applications to
closed and open systems. Availability of energy and irreversibility. Prerequisite: MA201, CH 123,
CH 126, PH 112.
342 Thermodynamics II 3 hrs.
Continuation of ME 341. Thermodynamic cycles, thermodynamic relations among properties,
chemical reactions, and phase and chemical equilibrium. Prerequisite: MAE 341.
352 Fluid Mechanics I 3 hrs.
Fluid properties and fundamental principles governing fluid behavior. Fluid statics, basic equations
in integral form and differential form, potential flow, dimensional analysis, and internal
incompressible viscous flows. Prerequisites: CPE 112 or CHE 197, MAE/CE 271 and a 200 or 300
level Differential Equations course. (Same as CHE 352.)
362 Dynamics 3 hrs.
Kinematics and kinetics of a particle and of systems of particles with applications to central force
motion, impact, relative motion, vibrations, and variable mass systems. Dynamics of rigid body in
plane motion, relative motion in rotating coordinates, and gyroscopic motion. Prerequisite: CPE
112, MAE/CE 271 (Same as CE 362.)
364 Kinematics and Dynamics of Machines 4 hrs.
Kinematics and dynamics of planar machinery. Principles of mechanisms, design of cams,
fundamentals of gears and epicyclic gear trains, methods of determination of velocity and
acceleration in mechanisms. Inertia forces in machines, balancing of rotating masses and
reciprocating masses, and vibration analysis. Prerequisite: MAE 198, MAE/CE 362.
370 Mechanics of Materials 4 hrs.
Topics include: theory of stress and strain, Hooke’s law, analysis of stresses and deformations in
bodies loaded by axial, torsional, bending, and combined loads, and analysis of statically
indeterminate systems. Laboratory includes: determination of selected properties of various
engineering materials, experimental verification of theories presented, use of strain measuring
devices, test procedures, instrumentation, and interpretation of results. Prerequisite: CPE 112,
MAE/CE 271. (Same as CE 370.)
371 Aerospace Structures 3 hrs.
Analysis and design of lightweight aerospace structures including sandwich structures, stiffened
panels, and tubing stress and deflection analysis. Design of members in tension, torsion and
bending. Space structures. Prerequisites: MAE/CE 362, MAE/CE 370.
372 Aerospace Structures Laboratory 1 hr.
Experimental studies of the behavior of aerospace structures. Investigation of column and plate
instabilities, stiffened thin panels, and composite structures. Prerequisites: MAE/CE 370; Co-
requisite: MAE 371.
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378 Materials and Manufacturing Processes 3 hrs.
Engineering properties of materials, sources of information for properties of materials, cost
considerations for material selection, manufacturing processes, casting, forming, machining, cost
considerations for machining operations. One or more field trips included. Prerequisite: MAE/CE
370. (Same as ISE 378.)
394 Introduction to CAD/CAM 3 hrs.
Introduction to computer aided graphics. Representation of systems and bodies using computers,
graphic file organization. Elements of computer graphics, manipulation of elements, rotation of
views, and use of I-DEAS. Laboratory projects. Prerequisite: MAE 198, MAE/CE 271.
396 Numerical Methods and Computation 2 hrs.
Numerical techniques associated with complex problems. Evaluation of functions, finding roots of
equations, solution of simultaneous algebraic and differential equations. Use of computers.
Prerequisites: CPE 112, MA244, and prerequisite or parallel 200 or 300 level Differential
Equations course
398 Selected Topics in Mechanical Engineering 1-3 hrs.
442 Introduction to Heat and Mass Transfer 4 hrs.
Principles of heat and mass transfer; application of principles to problems in conductive,
convective, and radiative-heat transfer and mass transfer; laminar and turbulent flow processes;
boiling and condensation; heat exchangers. One credit hour laboratory included. Prerequisites:
MAE/CHE 352, MAE 396. (Same as CHE 442.)
445 Aerospace Propulsion 3 hrs.
Introduction to the operation and analysis of liquid and solid rockets, nuclear and electric
propulsion systems, and airbreathing engines used in aerospace applications. Prerequisite: MAE
342, 454 and concurrent registration in MAE 453.
446 Design of Thermal Systems 3 hrs.
Principles of heat transfer, thermodynamics, and fluid mechanics applied to analysis and design of
systems for storage and transport, and exchange of thermal energy. Modeling of thermal
equipment, simulation of system performance, optimization of system design, and comprehensive
design of thermal systems. Prerequisites: MAE 342, MAE/CHE 442; and MAE 493 recommended.
453 Propulsion Laboratory 1 hr.
Experimental investigation of the performance of various aerospace propulsion systems.
Prerequisite: MAE 311 and concurrent registration in MAE 445.
454 Fluid Mechanics II 2 hrs.
Continuation of MAE 352, External incompressible viscous flows, steady one dimensional
compressible flows, and fluid machinery. Concurrent registration in MAE 455 (Fluid Mechanics
Laboratory) required. Prerequisite: MAE/CHE 352. Prerequisite or parallel MAE 311.
455 Fluid Mechanics Laboratory 1 hr.
Introduction to experimental uncertainty analysis and statistical data analysis. Application in
experiments concerning fluid properties, flow losses, pipe flows, lift and drag, compressible flow
and other fluid phenomena. Prerequisites: MAE 352.
456 Aerodynamics Laboratory 1 hr.
Experimental investigation of airfoils and other bodies in subsonic flow. Pressure distributions,
boundary layer studies, and vortex formation. Computer simulations. Prerequisites: MAE 342 and
454. Co-requisite MAE 457.
457 Fundamentals of Aerodynamics 3 hrs.
Application of the principles of fluid mechanics and thermodynamics to the prediction of
aerodynamic performance of aircraft, missiles, and other flight vehicles. Topics include lift and
drag, thrust and power, and the influence of wing loading, power loading, zero-lift drag, wing
geometry, high lift devices, and Mach number on the performance and design trades of flight
vehicles. Prerequisites: MAE 342 and 454. (Same as MAE 557/457)
459 Selected Topics in Engineering 1-3 hrs.
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461 Vibrations of Elastic Systems 3 hrs.
Formulation of the equations of motion of discrete and continuous systems, analytical and
numerical methods of solution, eigenvalue problems and dynamic response. Prerequisite: MAE
488. (Same as MAE 561 and CE 461/561.)
464 Aerospace Design 3 hrs.
Senior design project. Prerequisite: MAE 493 or equivalent, senior standing and permission of
instructor.
465 Mechanical Engineering Design 3 hrs.
Senior design project. Prerequisites: MAE 493 or equivalent, senior standing, and permission of
instructor.
466 Mechanics and Design of Machine Elements 3 hrs.
Detailed design and selection of machine elements such as gears, shafts, and bearings. Analysis of
stresses and deformations under combined static and dynamic loads, stress concentrations, and
fatigue. Prerequisites: MAE 364, MAE/CE 370.
468 Spacecraft Dynamics 3 hrs.
Introduction to fundamental spacecraft dynamics including kinematics and dynamics of rigid-body
orbital motion. Orbital maneuvers relative to transfer orbits, lunar transfer, and interplanetary
missions. Study of attitude maneuvers, control devices and design of automatic control.
Prerequisites: MAE/CE 362, and a 200 or 300 level Differential Equations course.
470 Mechanics of Materials II 3 hrs.
Thin-walled cylinders and shells. Thick-walled cylinders and compound thick-walled cylinders.
Rotating disks and cylinders. Beams on elastic foundations. Energy methods. Laterally-loaded
columns, columns with initial curvature and eccentrically-loaded columns. Springs. Prerequisite:
MAE/CE 370.
474 Applied Mechanics of Solids 3 hrs.
Stresses and strains at a point, theories of failures, stress concentration factors, thick-walled
cylinders, torsion of noncircular members, curved beams, unsymmetrical bending, and shear center.
Prerequisite: MAE/CE 370. (Same as MAE 574 and CE 474/574.)
476 Mechanics and Fabrication of Composite Materials 3 hrs.
Introduction to the mechanics of advanced composite materials. Design and analysis of composite
structures. Analysis of orthotropic and transversely isotropic materials and systems. Hands on
fabrication of a composite structure. Prerequisites: MAE 370 and MAE 466.
477 Experimental Techniques in Solid Mechanics 3 hrs.
Experimental methods to determine stress, strain, displacement, velocity, and acceleration in
various media. Theory and laboratory applications of electrical resistance strain gages, brittle
coatings, and photoelasticity. Application of transducers and experimental analysis of engineering
systems. Prerequisites: MAE/CE 370 and junior standing. (Same as MAE 577 and CE 477/577.)
478 Matrix Methods in Structural Mechanics 3 hrs.
Matrix application to formulation and solution of linear problems in structural mechanics. Stresses,
vibrations, and stability of engineering structures. Prerequisite: MAE 370. (Same as MAE 578 and
CE 478/578.)
480 Aircraft Stability and Control 3 hrs.
The stability and control of aerodynamic vehicles. The design of aircraft to obtain good flying
characteristics. The complete governing equations and analog solutions of linearized equations.
Prerequisites: MAE 457 and 488. (Same as MAE 580.)
485 Numerical Methods and Computation II 3 hrs.
Advanced topics in numerical methods and computation including Gaussian quadrature;
interpolation, integration and differentiation using cubic splines; eigenvalue and eigenvector
analysis of large systems; round-off error analysis; stability and convergence analysis of iterative
methods. Prerequisite: MAE 396. (Same as MAE 585.)
486 Numerical Engineering Analysis 3 hrs.
Finite elements and finite differences in solving various engineering problems. Numerical
applications to fluid mechanics, heat transfer, structural mechanics, and machine design.
Prerequisite: MAE 396. (Same as MAE 586.)
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488 Analysis of Engineering Systems 3 hrs.
Development of mathematical engineering models of physical systems including: mechanical,
electrical, and fluid systems and combined systems. Determination of the dynamic response of
physical systems. Prerequisites: EE 300, MAE 352, 362, and 396.
489 Computer-Aided Engineering 4 hrs.
Application of computer methods in the analysis and design of structural, thermal, and dynamical
systems. Uses of state-of-the-art finite element and finite difference computer programs. Practical
guidelines for discrete modeling; analysis of modeling errors. Comparison of exact and
approximate solutions to boundary value problems. Use of microcomputers in engineering design
and analysis. Prerequisite: MAE 396. (Same as MAE 589.)
493 Introduction to Engineering Design 2 hrs.
Application of basic design principles and concepts. Design methodology, decision making,
creativity, product liability, human factors, patents, ethics, technical writing, and others. Team
design projects. Prerequisites: ISE 321, MAE/CE 362, EE 300.
496 Selected Topics in Mechanical Engineering 1-3 hrs.
497 Aerospace Engineering Senior Project 1 hr.
Application of basic design principles and concepts to the analysis and/or design of aerospace
engineering systems. Written final report and oral presentation required.
559 Selected Topics in Aerospace Engineering 1-3 hrs.
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