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1. Graduates will make contributions through engineering
practice, graduate school, or other professional pursuits.

2. Graduates will solve problems through inventive
thinking.

3. Graduates will participate in continuing education.

4. Graduates will exemplify Christian principles and
ethical standards.
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Unior;oHers the Bachelor of Science in Engineering,
BSE, with concentrations in electrical and mechanical
engineering. The curriculum is designed to expose
students to a broad base of engineering knowledge and
the basic science and math upon which that knowledge
rests. In addition, the curriculum at Union includes
a strong general education component that provides a
greater understanding of the world in which engineering
products will ultimately be used.

Because engineering courses build upon one another,
the prerequisite sequences that exist in the curriculum
must be closely followed. Incoming freshmen will ideally
be ready to begin the calculus sequence in their first
semester in order to satisfy the various prerequisites and
complete the degree in four years.

The engineering major must complete all General
Core Requirements to include CHE 111 and MAT 211.
The major must also complete the BSE Specific Core
comprised of MAT 212, 213, 314 (11 hours); MAT 208 or
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250. Mechanical Engineering Fundamentals I1:
Thermo-fluid Dynamics | (4) S

Prerequisite: PHY 232; Pre- or Corequisites: EGR 109;
MAT 314.

Introduces macroscopic concepts of thermodynamics,
including first and second laws, properties of a pure
substance, and energy analysis; also introduces hydrostatics
and fluid dynamics, including pressure distribution,
relations for fluid particles, and development of
conservation theorems. Includes weekly lab.

261. Electrical Engineering Fundamentals I: Digital
Logic (3) F

Basic principles of logic design, including Boolean algebra,
number systems, combinational and sequential logic,
and programmable logic devices. Introduces computer
simulation techniques for logic circuits. Credit toward the
engineering major or minor will not be granted for both
EGR 261 and CSC 160.

262. Electrical Engineering Fundamentals I1: Electric
and Electronic Circuits (4) S

Prerequisites: PHY 232; MAT 212; Pre- or Corequisite:
EGR 109.

Fundamental concepts of circuits and electronics, including
basic concepts, theorems, and laws of ds and ac circuits.
Introduces power sources, passive circuit devices, op amps,
and selected semiconductor devices. Includes weekly lab.

320. Mechanics of Materials (3) S

Prerequisites: EGR 210, 240; MAT 314.

The relationship between internal stresses and changes of
form produced by external forces acting on solid bodies;
also covers normal and shear stresses, strain, elasticity and
plasticity, deformations, and loading.

325. Computational Analysis of Structures — Finite
Element Methods (3) S — Odd Years

Pre-requisites: EGR 109, MAT 212

Finite element methods will be introduced as a means
to solve physical phenomena governed by partial
differential equations through 1-D and 2-D examples from
structural analysis, which will be implemented in Matlab,
providing students with a “behind-the-scenes” glimpse
of Computational Engineering. Further, this course will
explore the most common mistakes made by users of
Finite Element Methods in order to teach students how
to recognize and avoid those mistakes.

330. Engineering Economy (3) S

Prerequisite: 7 EGR credit hours at the 200 level.
Presents basic principles of economic analysis related
specifically to the realm of engineering; covers methods of
developing engineering alternatives to capital investment
projects using economic and financial principles.

342. Engineering Experimental Methods (3) F
Prerequisite: 7 EGR credit hours at the 200 level.
Teaches computer-based tools for engineering data analysis
and experimental design; includes probability, statistical
analysis, measurement errors, and graphical presentation
methods.

352. Mechanical Engineering Laboratory (1) S
Prerequisite: EGR 342.

Demonstrates laboratory experimentation as a design and
modeling tool. Emphasizes design of experiments and
communicating engineering results. Includes planning,
executing, and reporting on an area chosen by the students.

355. Thermo-fluid Dynamics Il (4) F

Prerequisites: EGR 250; MAT 314.

Covers the 2nd law of thermodynamics, reversible/
irreversible processes, entropy, steady-flow devices, power
and refrigeration cycles, conduction, convection, and
radiation heat transfer, as well as an application of the
Navier-Stokes equations to internal and external viscous
fluid flows. Includes weekly lab.

360. Modeling and Analysis of Linear and Dynamical
Systems (3) F

Prerequisites: EGR 240, 262; MAT 314.

Presents analysis of linear time-invariant (LTI) systems
using time-domain and frequency-domain techniques.
Electrical and mechanical system dynamics are
characterized and modeled using differential equations,
impulse response, and Laplace and Fourier techniques.
Includes extensive use of Matlab.

361. Digital Electronics (4) F

Prerequisite: EGR 261 or CSC 160

Design and simulation techniques for digital systems,
including optimal state assignment and state reduction
for sequential circuits, circuit fault analysis, and higher
level conceptual modeling. Covers system level topics
such as computer organization and design test techniques.
Includes weekly lab.

375. Power Systems and Electrical Machines (3) F
Prerequisite: EGR 262.

Introduces the basic principles of power systems and
electrical machines with an emphasis on 3-phase
power, theory of machinery, and principles of machine
operation. Topics include transformers, electro-mechanics,
synchronous machines, induction motors, and DC motors
and system-level topics such as power flow, faulty analysis,
and economic operation.

405. Electronic Circuit Analysis and Design (4) S
Prerequisite: EGR 262.

Introduces fundamental principles of electronics,
including analysis and design techniques for circuits
containing diodes, field effect transistors, and bipolar
junction transistors. Includes weekly lab.

416. Physical Principles of Solid State Devices (3) S
Prerequisites: EGR 262; MAT 314.

Introduces concepts in material science and quantum physics,
including modern theory of solids, magnetic and optical
properties of materials, semi-conductors and semi-conductor
devices, dielectric materials, and superconductivity.
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455. Energy Conversion (3) F

Pre- or Corequisite: EGR 355.

Provides a comprehensive analysis of current energy
systems, including fossil power plants, nuclear plants,
and other forms of renewable energy sources; covers
the Rankine cycle, steam generators, combustion, and




