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Overview

This handbook is NOT intended as a substitute for the undergraduate catalog or for the
academic advisor.

It is important that you read and understand this handbook in preparation for seeing your
advisor. Then you can spend the time with your advisor more productively by discussing your
individual goals and needs instead of attempting to decipher the catalog.

This handbook will be updated every year as the engineering program and curriculum evolves.
The handbook and related university catalog for the year you enter is the guiding document for
your academic career during your time at ECU. This handbook will be available to you on the
department web page.

Welcome to ECU and congratulations on your accomplishments in being selected for the
engineering program.
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Program Mission, Outcomes, and Objectives

Mission of the ECU Engineering Program

The mission of the department is to provide a theory-based, application-oriented general
engineering education that serves as a basis for career success and lifelong learning. Our
graduates demonstrate the engineering and scientific knowledge to analyze, design, improve
and evaluate integrated technologyi based systems. Our program welcomes a diverse student
body and provides the support to foster its success.

Educational Objectives of the ECU Engineering Program

Our five program objectives are consistent with the mission of the program and the university.
Graduates of the BS in Engineering program will:

1. Use their education to be successful in a technical career or graduate studies,
demonstrating competence in applying classical methods and modern engineering
tools,

2. Analyze technical, environmental, and societal issues related to engineering designs
and technology systems,

3. Be productive team members and leaders, using skills in human relations and
communication,

4. Practice a lifelong commitment to learning and professional development, and

5. Demonstrate commitment to the professional and ethical standards of engineering
and recognize the importance of community and professional service.

Learning Outcomes of the ECU Engineering Program

To achieve the program objectives, the BS in Engineering degree program has established 11
learning outcomes that will be documented at graduation. ECU engineering graduates will
demonstrate:

a) an ability to apply knowledge of mathematics, science, and engineering,

b) an ability to design and conduct experiments, as well as to analyze and interpret
data,

c) an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability,

d) an ability to function on multi-disciplinary teams,

e) an ability to identify, formulate, and solve engineering problems,

f) an understanding of professional and ethical responsibility,

g) an ability to communicate effectively,

h) the broad education necessary to understand the impact of engineering solutions in
a global, economic, environmental, and societal context,

i) arecognition of the need for, and an ability to engage in life-long learning,

j) aknowledge of contemporary issues, and

k) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.



Why Engineering at ECU?

What is different about the ECU Engineering program?

ECU Engineering is unique and provides an approach to engineering education that is
significantly different from most other universities.

e First, it emphasizes the application of engineering theory to real world problems. Our
students are engaged in hands-on engineering activities beginning with the first
semester.

e Second, the mathematics and science content is integrated with the engineering
courses, software, and labs to provide an integrated plan of study that converts
theory into practice.

e Finally, students work very closely with the engineering faculty and their classmates
in a team-based learning process called a cohort system that promotes learning,
success, and team work.

How is the curriculum structured?

The curriculum is composed of a 40 hour common core of courses that provides a foundation in
general engineering. Each concentration contains 25 hours of course work that builds expertise
in that specific discipline area. There will be further explanation of the course work in the
Curriculum section of this handbook.

Is a General Engineering program for you?

Traditional engineering disciplines, such as mechanical and electrical engineering, produce
engineers who focus on a limited technology area or part of a system. General engineers
possess a broader engineering perspective compared to the narrow disciplines and focus more
on understanding how to apply this knowledge to solve problems and to improve entire
technology system as opposed to small components or elements. For example, a mechanical
engineer may focus on design or operation of a component of a vehicle transmission. The
general engineer has the background to understand a specific component but has the
technology breadth to analyze and understand how that component impacts the operational life
cycle of the vehicle and address areas such as operations, performance, test, manufacturing,
cost & schedule, training & support, and disposal.

General Engineers are not limited to manufacturing environments. Graduates can also be
found in health care, banking and finance, insurance, government, tourism, service,
transportation, agriculture, and retailing. The general engineers learn technology and business
rapidly and often advance into management and leadership positions early in their careers.

Which concentration is best for you?

ECU offers a Bachelors of Science (BS) in Engineering with four unique and innovative
concentrations: Industrial and Systems Engineering, Mechanical Engineering, Bioprocess
Engineering, and Biomedical Engineering.

e Industrial and Systems Engineering is the perfect blend of technical engineering
skills and people orientation. Industrial and systems engineers focus on the design,
analysis, and operation of systems ranging from a single piece of equipment to large
business, social, and environmental systems. Industrial and systems engineering
addresses overall system performance and productivity, responsiveness to
cust omer 06s needs, and t he gual ity of
enterprise. This field is not just about manufacturing but also encompasses service
industries such as government, health care, transportation, logistics, and consulting.

t
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Mechanical Engineering is one of the broadest engineering disciplines. Mechanical
engineers have skills to support design and improvement of a wide range of products
from supersonic aircraft to toasters and bicycles. Mechanical engineers may
specialize in areas like combustion, thermal systems, machine design, and robotics
or cross over into advanced technologies such as artificial limbs and
nanotechnology. Career opportunities for mechanical engineers range exist in a wide
range of business and industry including manufacturing, consulting engineering,
product design, and research.

Bioprocess Engineering is one of the fastest growing segments of the economy.
Bioprocess engineers design and develop equipment, methods, and systems for the
efficient and environmentally sound manufacturing of medicines, vaccines,
diagnostics, and biologically-based products.

Biomedical Engineering draws upon all fields to deliver better patient outcomes, thus
impacting modern healthcare. Biomedical engineers are transdisciplinary
professionals that improve healthcare by increasing biological knowledge and
facilitating the development of novel devices and drugs.



Curriculum
This section contains the 4-year curriculums for each concentration and advisor information.

Advising

ECU Engineering takes a comprehensive view of advising. The purpose of the academic
advising system is to help the student define the choices that must be made and to give any
needed advice related to progression through the academic steps toward graduation. The
Coordinator of Advising and Retention (CAR) for the engineering program performs this task.
The curriculum flow sheet and catalog information which apply to you are contained in this
booklet.

Every engineering student is also assigned a career advisor. This faculty member will meet with
you and a small group of students periodically to help you make key career decisions and to
learn more about the engineering profession. Assignments of faculty advisors will be given out
at the start of your first semester. In addition the Director of ECU Engineering Inc. will work with
each student on developing the needed career work experience prior to graduation. The
section in this booklet on ECU Engineering Inc. describes this in more detail.

2009-2010 Engineering Catalog Copy

Department of Engineering
Paul J. Kauffmann, Chairperson, 214 Slay Building

The Department of Engineering offers a BS in engineering with four concentration areas:
mechanical engineering, industrial and systems engineering, biomedical engineering, and
bioprocess engineering.

The mission of the department is to provide a theory-based, application-oriented general
engineering education that serves as a basis for career success and lifelong learning. Our
graduates demonstrate the engineering and scientific knowledge to analyze, design, improve
and evaluate integrated technologyi based systems. Our program welcomes a diverse student
body and provides the support to foster its success.

Graduates of the BS in engineering program will;

1. Use their education to be successful in a technical career or graduate studies,
demonstrating competence in applying classical methods and modern engineering tools;

2. Analyze technical, environmental, and societal issues related to engineering designs and
technology systems;

3. Be productive team members and leaders, using skills in human relations and
communication;

4. Practice a lifelong commitment to learning and professional development; and

5. Demonstrate commitment to the professional and ethical standards of engineering and
recognize the importance of community and professional service.



Graduates of the BS program have: (a) an ability to apply knowledge of math, science and
engineering; (b) an ability to design and conduct experiments/analyze and interpret data; (c) an
ability to design a system, component, or process; (d) an ability to function on multi-disciplinary
teams; (e) an ability to identify, formulate, and solve engineering problems; (f) an understanding
of professional and ethical responsibility; (g) an ability to communicate effectively; (h) an ability
to evaluate the impact of technology in a global/societal context; (i) an appreciation for lifelong
learning; (j) knowledge of contemporary issues; and (k) an ability to use the techniques, skills,
and modern tools for engineering practice.

The BS program is distinctive from many other engineering programs in that it: 1) focuses on
hands-on project applications of engineering, beginning with the freshman year and continuing
throughout the program; 2) promotes a team-based learning approach where students work
closely with each other and the faculty; 3) integrates science, math and engineering content to
assure a coordinated presentation of concepts that flow from theory to advanced practice and
application.

Engineering students are encouraged to pursue registration as a Professional Engineer (PE).
The first step in this process is completion of the Fundamentals of Engineering (FE) Exam.
Students are required to take the FE exam during their senior year. Subsequent to graduation,
professional licensure requires at least four years of progressive engineering experience and
successful completion of the PE Examination.

Admission

Admission to the university or college does not guarantee admission to the engineering
program. Students with an interest in engineering should indicate engineering as the desired
major when they apply to the university and complete a separate application to the engineering
program. The engineering application can be found on the Department of Engineering web site
at www.tecs.ecu.edu/engineering. Once students have been accepted into the university, the
engineering admissions committee evaluates program applicants based on a number of
success indicators including SAT/ACT scores, performance in math and science courses, high
school GPA, and rank in class. The average SAT for freshmen admitted to the engineering
program at ECU is typically over 1100 on mathematics and critical reading. Prior to enrolling in
classes, engineering students also take an engineering mathematics placement test focused on
calculus readiness. Information on this test is included in the engineering acceptance letter.

Transfer admission: Students transferring to the engineering program must have an overall GPA
of 2.5 or better in all course work attempted at the college(s) from which they are transferring in
addition to meeting university transfer requirements. Students who have completed an
associate degree from an approved pre-engineering program will be directly admitted to the BS
program. Transfer students who do not have a 2.5 or better GPA are individually evaluated and
the complete academic record is examined with particular emphasis on performance in math
and science classes. These students may be admitted on a provisional basis and permitted to
take certain engineering courses based on a case-by-case assessment. Provisional transfer
students are expected to demonstrate the ability to succeed by completing their first semester at
ECU with a 2.5 GPA.

Special Department Programs

Internships. The department encourages internships at local and regional employers and in
service learning projects. Full-time students who have completed 24 credit hours and have a 2.0



minimum cumulative GPA are eligible for internships. Transfer students must complete 12 credit
hours at ECU before applying for the internship program.

Engineering Learning Community. Incoming freshmen are encouraged to live in the
engineering learning community dormitory on campus. This program builds teamwork and
collaboration skills and facilitates the transition to university life.

BS in Engineering

Minimum degree requirement for the engineering program is 128 s.h. credits as follows:

Minimum degree requirement for the engineering program is 128 s.h. credit
as follows:

1. Foundations curriculum requirements (See Section 4, Foundations
Curriculum Requirements for all Baccalaureate Degree Programs.),
including those listed below - 42 s.h.

BIOL 1050. General Biology (3) (F,S,SS) (FC:SC) and BIOL 1051.
General Biology Laboratory (1) (F,S,SS) (FC:SC) or BIOL 1100,
1101. Principles of Biology and Laboratory I (3,1) (F,S,SS) (FC:SC)
ECON 2113. Principles of Microeconomics (3) (F,S,SS) (FC:SO)
MATH 2151. Engineering Calculus | (3) (S) FC:MA (P: MATH 1083
or 1085 or placement test criteria; or consent of instructor)

PHIL 2275. Professional Ethics (3) (WI*) (F,S,SS) (FC:HU) or PHIL
2274. Business Ethics (3) (WI*) (F,S,SS) (FC:HU)

PHYS 2350. University Physics (4) (F,S,SS) (FC:SC) (P: MATH
2121 or 2171)

2. Engineering Foundation - 40 s.h.

ENGR 1012. Engineering Graphics (2) (F) (C: MATH 1083 or
higher)

ENGR 1014. Introduction to Engineering (3) (S) (P: ENGR 1012)
ENGR 2022. Statics (3) (S) (P: PHYS 2350)

ENGR 2050. Computer Applications in Engineering (3) (S) (C:
MATH 1083 or higher)

ENGR 2070. Materials and Processes (3) (F)

ENGR 3004. Dynamics (3) (F) (P: ENGR 2022; MATH 2153)
ENGR 3012. Thermal and Fluid Systems (4) (S) (P: ENGR 3004)
ENGR 3014. Circuit Analysis (3) (F) (P: MATH 2154; PHYS 2360)
ENGR 3024. Mechanics of Materials (3) (W) (F) (P: ENGR 2022,
2070)

ENGR 3050. Sensors, Measurements and Controls (3) (S) (P:
ENGR 3014)

ENGR 3300. Introduction to Engineering Project Management (3)
(F) (WI) (P: ENGL 1200)

ENGR 3400. Engineering Economics (3) (WI) (F) (P: MATH 3307)
ENGR 4010. Senior Capstone Design Project | (2) (WI) (F) (P:
Consent of instructor)

ENGR 4020. Senior Capstone Design Project Il (2) (WI) (S) (P:
ENGR 4010)



3. Cognates - 22 s.h.

CHEM 1150, 1151. General Chemistry and Laboratory | (3,1)
(F,S,SS) (P: Chemistry placement test or passing grade in CHEM
0150; P/C: MATH 1065; C for 1150: CHEM 1151, C for 1151)
MATH 2152. Engineering Calculus Il (3) (S) FC:MA (P: MATH 2151
or 2171, or consent of instructor)

MATH 2153. Engineering Calculus Il (3) (F) FC:MA (P: MATH 2152
or 2172; or consent of instructor)

MATH 2154. Engineering Linear Algebra and Differential Equations
I (4) (S) (P: ENGR 2050; MATH 2153)

MATH 3307. Mathematical Statistics | (3) (F,S) (P: MATH 2172)
PHYS 2360. University Physics (4) (F,S,SS) (FC:SC) (P: PHYS
2350)

4. Concentrations (Choose one):

Biomedical Engineering - 25 s.h.

BIME 3000. Foundations of Biomedical Engineering (3) (F) (P:
Consent of instructor)

BIME 4030. Biomechanics and Materials (4) (F) (P: CHEM 2750,
2753, ENGR 3004, 3024)

BIME 4040. Physiological Systems and Modeling for Engineering
(3) (F) (P: BIME 3000)

BIME 4200. Biomedical Instrumentation (4) (F) (P: BIME 4040;
ENGR 3050)

CHEM 1160, 1161. General Chemistry and Laboratory Il (3,1)
(F,S,SS) (P: CHEM 1150, 1151; C for 1160: CHEM 1161, C for
1161: CHEM 1160; RC: MATH 1083 or 1085)

CHEM 2750. Organic Chemistry | (3) (F,S,SS) (P: CHEM 1160,
1161; C: CHEM 2753)

CHEM 2753. Organic Chemistry Laboratory I (1) (F,S,SS) (C:
CHEM 2750)

ENGR 4000. Quality Systems Design (3) (F) (P: MATH 3307)
Bioprocess Engineering - 25 s.h.

BIOE 3000. Bioprocess Engineering Systems (3) (S) (P: BIOL 2110;
CHEM 2650, 2651, consent of instructor)

BIOE 4000. Bioprocess Validation and Quality Engineering (4) (F)
(P: MATH 3307, Consent of instructor)

BIOE 4010. Bioprocess Separation Engineering (3) (WI) (F) (P:
BIOE 3000)

BIOE 4020. Bioprocess Plant Design, Simulation and Analysis (3)
(WI) (S) (P: BIOE 4010, MATH 3307)

BIOL 2110. Fundamentals of Microbiology (3) (F,S) (P: BIOL 1050,
1051; or 1100, 1101; or equivalent; 8 s.h. in CHEM)

CHEM 1160, 1161. General Chemistry and Laboratory Il (3,1)
(F,S,SS) (P: CHEM 1150, 1151; C for 1160: CHEM 1161; C for
1161: CHEM 1160; RC: MATH 1083 or 1085)

CHEM 2650. Organic Chemistry for the Life Sciences (4) (F) (P:
CHEM 1160, 1161)

CHEM 2651. Organic Chemistry Lab for the Life Sciences (1) (F)
(C: CHEM 2650)



Industrial and Systems Engineering - 25 s.h.

ISYS 3010. Foundations of Industrial and Systems Engineering (3)
(F) (P: Junior standing in engineering)

ISYS 3060. Systems Optimization (3) (F) (P: MATH 2154, 3307)
ISYS 4010. Work Measurement and Human Factors (3) (F) (P:
MATH 3307)

ISYS 4020. Analysis of Production Systems and Facility Design (3)
(S) (P: MATH 3307)

ISYS 4065. Discrete System Simulation (3) (S) (P: MATH 3307)
ENGR 4000. Quality Systems Design (3) (F) (P: MATH 3307)
Technical Electives, 7 s.h. as approved by the academic advisor
Mechanical Engineering - 25 s.h.

MENG 3624. Solid Mechanics (3) (S) (P: ENGR 3024)

MENG 4130. Thermodynamics (3) (F) (P: ENGR 3012)

MENG 4250. Fluid Mechanics (3) (F) (P: ENGR 3012)

MENG 4360. Heart and Mass Transfer (3) (S) (P: ENGR 3012)
MENG 4650. Machine Design (3) (S) (P: MENG 3624)

ENGR 4000. Quality Systems Design (3) (F) (P: MATH 3307)
Technical Electives, 7 s.h. as approved by the academic advisor

Foundations Curriculum Requirements

The overarching goal of foundations curriculum is to provide students with the fundamental

knowledge and abilities essential to their living worthwhile lives both private and public. The
curriculum is based on the facultybés belief t hat
worthwhile lives is to provide them with a solid foundation in the core disciplines in the liberal

arts (the humanities, arts, basic sciences, and basic social sciences), in conjunction with a
multidisciplinary education in the specific areas of health promotion and physical activity and

mastery of writing and mathematics competencies. For more information about the Foundations

Curriculum, please consult the undergraduate catalog.

Math Requirements

The department accepts students with a wide array of backgrounds and abilities. For this
reason, it will be imperative that some students start at different math levels. The following
describes the different math approaches that can be used for this degree.

Fall of Freshman Spring of Summer between Fall of
: Year Freshman Year Freshman and Sophomore Year
Start in: Sophomore
MATH 2151 MATH 2151 MATH 2152 - MATH 2153
MATH 1083 MATH 1083 MATH 2151 MATH 2152 MATH 2153
:VIATH 1085 or 5 years needed tgraduate
ower

In order for a student to graduate in 4 years, they must start in MATH 2151 or MATH 1083.
Starting with a lower math will require 5 years to graduate. Students who are possibly thinking
of transferring away from ECU in the future need to let that request be known to the CAR due to
potential schedule changes that may need to take place.

10



Curriculum Flowsheets

The attached sheets show the sequence of courses for each of the four concentrations offered
by the department. Information on these sheets is based off of the undergraduate catalog and
is not meant to be a substitution for the catalog.

11
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