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Preface and History

The lastreview of the Graduate Engineering program at the University of
Tennessee, Chattanooga (UTC) was in 200e major recommendationsesuled
from the previous program reviemcluded increasing the number of graduate
assistants, decreasing faculty teaching loads, and creating a higher profile for the
program through enrichmeat student experienc®uring the years ensuing the visit,
these recommendatiohave all been addseed. The number of graduate assistants has
increased 50%, from 8 in 2010 to 12 in 2015. This along with hiring more faculty and
adjunct professors helped to decrease the overall teaching load for each faculty member.
For the program enrichmenhg progran has been enhanced tyurseofferings for
studentdo study with peers majoring in other disciplirse®l to work withthose peers
throughactivitiessponsored bthe Graduate Students Associat{@BA). The
SimCenter, a research center focusing on eeging and scientific simulation and
modeling,has been fully integrated with the program angports the research
activities of the engineering graduate program

Other minor recommendations made in the last program review included
increasing courses offed online, continuing to increase enrollment, updatmgputer
resourcesallocating additionagpace for graduate students, growssgretarial support,
and increasing library resourc@ese issues have alseen successfully addressed
For online cowtses someMechanical Engineering and the new Automotive Systems
Engineering courses are offered onlifke Electrical Engineeringoncentration
coursesan now be taken fully onlineThe program enrollment grew, new computers

are in use, the graduateident space was enlarged, additional support staff members



were hiredand the new library, which opened in January 20b% carry pertinent

onsie and online research materials.

A. History of the University of Tennessee at Chattanooga

The University 6 Tennessee at Chattanooga is a metropolitan university
| ocated in the southeastern corner of
has a population of approximately 500,000 peagie reside imot only Chattanooga,
but also portions of North ébrgia and Northeastern Alabama.

The University of Tennessee at Chattanooga (UTC) became part of the
University of Tennessee System in 196Be System consists of four major
campuses located in Chattanooga, Knoxville, Martin, and Mem@bigernance is

provided through a UT System President, Chancellors on each campus, and a UT

Board of Trusteeslhe Governor of the State appoints Board members and serves as

Chairman of the Board.

Prior to becoming part of the UT Systetime university was a private
university, known as the Universitgf Chattanooga (UC)JJC was founded by an
agency of the Methodist Episcopal Church in 183#her institutions in the
Chattanooga area, including Chattanooga City College (CCC), a predominately
African-American University, beame part of the UT System merger in 19609.

At the time of the merger in 1969,
than 2,200Now asa public institutionJTC servesapproximatelyl2,000students.
Approximately1lper cent of UT CO dingraduate@rograms. ar e
Overall, UTCb6s students repr &JFemnmesseen ot

counties), butlso more than 40 states and 40 foreign countries.
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B. Background of theGraduate Engineering Program

The Master of Science (MS) degreeEingineering littp://www.utc.edu/college

engineeringcomputerscience/graduaterograms/msengr.phat UTC is designed for

people with engineering or scismbackgrounds who are seeking technical advancement

in their field of expertiseThe program haseven concentrationshemical, civil,

computational, electrical, industrial, mechanjeald automotive systemagneering.

These, along with any respectifeeus areas, are listed in Table 1.

Table 1.Program Concentrations and Focus Areas

Concentration Available Focus Areas
Chemical Environmental
Chemical Sciences
Civil
Power and Energy
Communications and Signal
Electrical Processing
Microelectonics and Compute
Systems
Power Systems Managemen|
Computational
Industrial
) Ener
Mechanical g)_/
Mechanics
Automotive Systems

Thegraduate engineerirgurriculum ismade ofcourses coming frorfour

differentareasas shown in Table Zoeanama st er 6 s

studentsnustcomplete a minimum of 381 credithours with the thesis option, 81-

33 credithours with the project option.

degr ee

n
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http://www.utc.edu/college-engineering-computer-science/graduate-programs/msengr.php
http://www.utc.edu/college-engineering-computer-science/graduate-programs/msengr.php

Table 2. Areas of Graduate EngineeringProgram

Area | Mathematics or Engineeringnalysis 3-6 Hours

Area | Approved Electives in Ma_thematlcs, Science, or 6-9 Hours
Engineering

Areal lll Engineering Concentration 12-16 Hours

Area IV Thesis or Special Project and/or Internship 6 Hours

Within the guideline shown in Table Retgradude engineeringrogramat the
College of Engineering and Computer Science enghexsurriculum with sound
academic practiceneetsindividuals t u d e n t Towardnhatert sa.student can
choose their courses from a number of focus areas, callednt@tions.
Concentrationsinthenegi neer i ng massuppartéddy fpur avegsroh m
courses, consisting ofiath or engineering analysencentrationandthesis/project
coursesWith the approval of th&raduate Engineeringommittee, studentsan fulfill
thesix hours of 500-level courses antihree hous of Engineering Project course six
hours of Thesis coursehen they perform work in industry or in governmental
organizationsRequired semester credit hofws graduatiorrange from 30 to 3

dependingoth he st udenthéssorpmjececti on of



Part I. Learning Outcomes
1.1. Learning Outcomes
Thedesiredearning outcomes of the MS Engineering proggaaduatesireas
follows:
1 Communication: Communicatend presengffectively
1 Engineering Fundamentals:Understand and apply engineering fundamentals
1 Technical Writing: Writing a thesis or project
1.2. Program Evaluation

Theoutcomeof the MS Engineering program are regularly evaluasidg
rubrics developed by the Collegemeasures t u d e nt offengmeesng e r y
fundamentals along witbtommunication and technical writing skills.

Workshopdocusedon writing and presenting thesis and/or projectre
provided each semester to enhanee studentsaod
Additionally, students who pursue a master's degree in engineering without an
undergraduate engineering degree are required to take additional undergraduate courses
prior tobeginninggraduatdevel engineering coursés ensure they acquire vital
foundational skills

Building on the goal to enhance student achievemiemElectrical Engineering
Departmenhow offers a Graduate Seminar (1 hr.) course to inform graduate stuafents
theexpectationgor this concentratiofintroduce faculty and theiareas ofexpertise,
devel op student sdé pr oduessspeakemn faomcanpusandct i ons
industry, andassist students witbroject selection anéchnicalwriting. Other

departments are now considerioifering an optional Research Methodologessirse



to assist graduate students who choose the thesis aptiowriting and presentation.

A. Theses or Projects

The thesis orject is the application of engineering theoryttereal wotd.

To complee a thesis or projecstudents must conduatiterature review of topics

related to the thesis/projecpllect and analyze thaata, andiraw conclusionsyhich

culminaesin the submission of the final thesis/projdetojects are usually more

applied research arsiemfrom real worldsituations On the other handthesis

requiresa more theoretical workDocumentation of professional quality azaloral

defense are requirddr boththethesis and projeaptions Below are the steps that

graduate studentaust followto compleg the thesifroject:

A

o Po Po o Do Do Do

A

Identify a potential thesis/project of interest and disausgth thefaculty
adviser

Write a proposal;

Develop a schedule;

Select committee members;

Conduct literature review;

Collect data;

Analyze data;

Write conclusions and recommetnidas; and

Write the thesis or project report and present it.

For the last two yeargraduate engineerirgjudents have completed a variety of

thesefprojectsin collaboratiorwith various local and regional industridable 3

shows a selected list tiiese theses or projects.



Table 3. Short List of Theses/Projects Completed

by UTC Engineering Students

Student Thesis/Project Title Committee Chair Program
Combined heat and power:
1 technology IreV|e.W anc_l gnalysu DhamshalaPrakash Mec_:hanl_cal
for a residential building Engneering
) Glycerin and the market Jones. Frank Chemical
' Engineering
Heat of combustion of algae fo Chemical
3 in a diesel engine Thomas, Tricia emica
use in a diesel eng ' Engineering
Fast bus protection using iec :
Electrical
4 61850 Eltom, Ahmed Engineering
Transformer load tap changer|
5 control using IEC §1850 GOOS Eltom, Ahmed Ele_ctncgl
messaging Englneerlng
Heat and mass transfer models
6 the University of Tennessee a Henry, Jim Chemicgl
Chattanooga distillation columr| ' Engineering
Analysis of twestage shunt
capacitor bank protection Electrical
7 deficiencies with mitigation Eltom, Ahmed Engineering
suggested
Pavement management analys
8 of Hamilton County using HDM Onyango, Mbakisya (;ivil .
4 and HPMA ’ Engineering
Analysis and implementation of
high-order recastruction Computationa
9 algorithm for an unstructured | Sreenivas, Kidambi Engineering
finite volume flow solver
Potential energy cost savings b
use of building roofs as therma Mechanical
10 storage of a mukstoried DhamshalaPrakash Engneering

building




B. Assessmenand Follow up actions

The performance gfraduate students are asseasgdgstudent evaluations
given during each semesté&hese evaluatioi@sesults areeviewedat the Departmental
level to make caective actions, if necessaiy. addition, each course has a folder,
either electronically onard copy, wheréculty keepgsheir materials, graded work,
studentselc. artifacts,

St u d Earrting @erformances assessed based thethree learning
outcomes, from section 1.1, as follows:
1 Communication: The College of Engineering and ComputeieBce provides
thesis workshops throughout the semester to prepare students for their final
capstone/thesis presentations. The thesis oral communication assesbme far
graduate students/aluates organization, content, presentation length, visigl ai
attention to audience and speaking skillse written communication assessment rubric
for graduate students evaluates drafting, editing, revision, final draft, and timing. These
rubrics are shown iAppendixl. The minimum requiremeriibr the progranis to have
a 75% average performance forthllee criteriaThe lakest assessment conducted in
2015shows all students meet the minimum requirenfenthis criteriaand no follow
up actionis necessary.
1 Engineering Fundamentals The laest assessmenbrducted in 2015students
with engineering undergraduate degrees do well in engineering fundamentals, but others
are in need of additional assistance. Even though the average exam g§p&6lese
above the minimum requirement, a follow up action was éeemecessarfpr students

without engineering undergraduate degréégse students are noequired to take



additional bridge courses prior to taking 5860el engineering courses.
1 Technical Writing : The latest assessment shpsisidents do a good job in
technical writing evaluatedisingtheses and projectsHowever, more assistance is
needed for international students. A planned follow up action is to develop a research
methodologies course that can be optionally taken by students to improve thegaechn
writing skills.
1.3.Use of Evaluation Information

The College of Engineering and Computer Science has a Graduate Curriculum
Committeewith representation from eaclegiartment, which reviews and make
necessary changes in the graduate curriculunysgearbased orstudent evaluations

andassessment resultSection 1.2, B)as shown in Figure 1.

Assessment
(Annually)

Recommendations
(Annually)

MS ENGR

Applying
Recommendations

(Semesterly)

Figure 1. MS Engineering Assessment Cycle



1.4 Il nstiisaiohi onds M

The MS Engineering program is designed to align directly with the UTC and

College ofEngineeringand Computer Scienées  m i, \si®n,andhvaluesas shown

in Table 4.

Table 4. Alignment of Mission, Vision, and Values

uTC College of Engineering and
Computer Science
Mission | The University of Tennessee at 1) Educate and train future
Chattanoogasi a driving force for technical & engineering
achieving excellence by actively management workforce for
engaging students, faculty and staff;,| Tennessee, the nation, and
embracing diversity and inclusion; beyond.
inspiring positive change; and 2) Discover new knovddge in
enriching and sustaining our engineering, management,
community. At UT( technology, and computer
community on camj science.
studentdo go into the global 3) Engage communities throug
community and acl scholarship, service and
nurturing environment that connects| economic development.
students, community and opportunity
Vision | We Engage Students, Inspire Chang To be a preeminent college o
and Enrich Community. engineering, engineering
We nurture students through management, technology, an
community connectioss t i e d | computer science in educatio
values and our r ¢andappliedresearch.
Chattanoogaé a g1
we value our place.
Core | Students are the primary reason w¢f Enrich Student Experience
Values/ | exist as an institution. 1 Cultivate excellence in
Goals 1 We live integrity, civility and teaching and learning
honesty. 1 Enhance applied research
1 We relentlessly pursue excellence.| capabilities of the college fo
1 We embrace diversity and inclusiorf broader impact to the societ
1 Creativity, inquiry and scholarship 1 Engage community tough
are our culture. scholarship and service with
TWe teaché we | ed leadershipand distinction
inter act € we nurt yl Enhance
citizens for t on national/international
basics and more. reputation and recognition

10



Part Il. Curriculum
2.1. Curriculum Review

TheMS Engineeringurriculum has been revised multiple times in the last f
years to appropriately address the needs of current students and attract new students.
Specifically:

1) A new concentration, Automotive Systems Engineering, has been added;

2) Additional graduatecourses are now available onlirzeid

3) New graduateourseave been added to enhance student learning and
preparation for real world

A new Automotive Systems Engineering concentrationlaaschedn the
Fall of 2016in response to thiecaldemand created by a changing business
environment and a changing studpapulation. The curriculum is designed to provide
students with the knowledge and skills necessary to function effectively in automotive
work environments.

To increase the flexibility of the MS Engineering Prograomeof the courses
in the Automotive Sysems Engineering and Mechanical Engineedagcentrations
are offered onlingtheElectrical Enginering concentration can now takenfully
online andthere arglans for other concentrations to follow suit.

Finally, there are a number ohdergradua and graduate engineeriogurses
thataresimilarto each otherThese coursdsave different syllabi, course descriptions
and course numbers, bedan sometimes share lectures. This has resulted in a decreased
teaching load for faculty arallarger peegroupfor graduate students. Please see

Section 2.3 for details on thedditional requirements giraduate courses.

11



2.2. Course Scheduling and Offerings

The curriculum has been designed to be flexanldconvenient witltcourses
offeredregularly enablhg studentdo make timely progress towards their degree
Students can f i nisisangiteériagirtwogeass bygakioggwod e gr e e
courses per semester (including summéisheast two core courses and two elective
courses are offered eachl fand springsemestern addi ti on to the fSpe
Engineeringo and nThledshows th®cowsesttathave lbeenur s e s .

offered in the past two years and the enrollment in each.

12



Table 5. Graduate EngineerinQourseffered in the Last Two Years.

Course Enrollment* offered in Past Two Years

COURSE INFORMATION ACADEMIC YEAR 2014-201:ACADEMIC YEAR 2015-201€
NO. TITLE CREDIT HOURS [ FALL | SPRING SUMMER FALL | SPRING SUMMER
ENGR
5010 Intro to Nuclear Power Engr 3 3
5040 Dec Making & Optimiz Techng 3 3 1
5260 Water & Wastewater Treatment 4 6
5320 Advanced Thermodyns 4 11 1
5340 Transport Phenomena 4 7 5
5380 Heat Conduction & Radiation 4 2 5 2 1
5420 Finite Element Analysis 4
5449 Engr Analyis Renew Energy Reg 4 2 5
5520 Reliabilty Engineering 3 3
5540 Technical Project Management 3 2
5600 Statically Indeterminate Struc 4 3
5660 Adv Civil Engr Materials 3 3
5680 Infrastr Sys Analysis & Design 3 4
5900 Engineering Project 3 5 9 3 6
5910 Spec Top in Reliabil in Exper 3 1
Spec Top in Thrml Comp Desigr 3 4 1 3
Special Topics in Chem Proces$ 3 1
Special Topics in Frac Distil 3 4
Spec Top in Adv Engr Analysis 3 7
Spec Topics in Advn Con Tec 1 1
Special Topics in Finite EIm A 3 3
Special Topics in Geotech Engri 4 1
Special Topics in Nuclear Powej 3 2
Advd Fluid Mechanics 3 3
Automotive Engineering 3 6
5920 Graduate Internship in Engr 1 1 2 1 3 3 2
5997 Individual Studies 9 1
5999 Thesis 4 1 8
Thesis 6 15 11 6 10 8
ENEE
5000 Graduate Seminar 1 21 11
5020 Linear Systems 3 19 9
5030 Digital Signal Processing 3 3 3
5110 Digital Communications 3 3
5520 Power System Operations 3 14 6
5610 Power Electronics & Drives 3 15 7
5620 Power System Protection 3 12 19
5630 Set and Test Digital Relays 3 6 7
5650 Sustainable Elec Energ Sys 3 18
5660 Smart Power Systems Dist 3 19 13
5700 Microcomputer Applications 3 2
5720 Power Sys Analysis and Design 3 6 3 6
5910 Artifical Neural Networks 3 12
Power System Stabilty and Co 3 8 7
Advnce Elec and Integrt Circts 3 1
Network Communications 3 1
Wireless Embedded Systems 3 2
Fuzzy Logic and Intel Cntrl Ap 3 10
Advc Fuzzy and Al Controls App 3 2
Real-Time Embedded Systems| 3 4
5997 individual Studies 3 1
5999 Thesis 4 1 2 2 2

13



2.3. Comparison with Similar Undergraduate Courses

The MS Engineering progranurricula frequently covergacademic contesat
that build off the fundamentals taughtundergraduate courses. In such cases,
graduatecoursewok delves deepanto the conceptual points of the field. Students are
encouraged to spend time on key derivations rather than focusing solely on outcomes
as a way of illustrating methods they will find useftihe syllabi fortwo graduate
coursegAdvancel Engineering Economy arktlvanced Quality Control) and their
respective undergrad@atourses (Engineering Economy &paiality Control and
System Reliability) arprovidedin AppendiceH and G respectivelyasexample.
2.4.Alignment with Learning Out comes

The MS Engineering program has clésarning outcomes related to
communication skills, engineering knowledge, and technical writing skills that
graduatestudents must master successfully complete the prograbhe outcomes are

aligned with the MEngineering curriculum as shown in Figure 2.

Curriculum Outcomes
Area 1: -
Mathematics or - Engineering
Engineering Analysis F1u1213111e11t:;ls
Area 2:

Approved Electives

Technical Writing

Area 3:
Engineering
Concentration

Y

Area 4:
Thesis or Special
Project and/or
Internship

 J

Communication

Figure 2. MS Engineering Curriculum Alignment with Program Outcomes

14



2.5. Curricula Structure
A. Engineering Program Curricula Samples

Below are examples of the graduate program curriculsaimpleEngineerimg
concentrations. Other sample curricula, requirements, and course descfgtaihs
other concentrationsan be found in the Graduate Catalog at

http://catalocutc.edu/preview entity.php?catoid=17&ent oid=745&returnto=96¢

MS Engineering program aims ¢nsure that knowledge of the literature of the
discipline isincorporated ints curriculum, as can be seen from course syllahown

in Appendix H.

15


http://catalog.utc.edu/preview_entity.php?catoid=17&ent_oid=745&returnto=567

Engineering: Automotive Systems, M.S.

Area Il Details (approved math or science plus any course in Area lll)

Area lll: Specialty Details (18 hours)

]

=A =4 =4 -4 -4 -4 -4

=A =4 =4 A 4 4

1 course from this groyp
ENGR 5060- Automotive Engineering
ENGR 5160- Mechatronics |

1 course from this group
ENGR 5420- Finite Element Analysis
ENGR 5440- Applied Mechanics

2 courses from this group

ENCM 5100- Computational Fluid Dynamics |
ENCM 5340- Viscous Flow Theory

ENEE 5700- Microcomputer Ap plications

CPSC 5170 User Interface Development

CPSC 5720 RealTime Embedded Systems
ENGR 5210- Advanced Simulation and Modeling
ENCM 5210- Introduction to Parallel Algorithms

2 courses fom this group

ENGR 5590- Systems Engineering and Analysis

ENGM 5520- Reliability Engineering

ENGM 5560 - Quality Management Systems

ENGM 5570- Advanced Quality Control

ENGM 5580- Advanced Engineering Economy

An approved Graduate Business course in Finance or Strategic
Management

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)

16
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http://catalog.utc.edu/preview_program.php?catoid=17&poid=2784
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http://catalog.utc.edu/preview_program.php?catoid=17&poid=2784

Engineering: Chemical: Chemical Sciences, M.S.

Area |: Mathematics Component* (3-6 hours)

=A =4 -4 A

MATH 5470 - Applied Mathematics for Science and Engineering |
MATH 5480 - Applied Mathematics for Science and Engineering |l
MATH 5600 - Numerical Analysis |
MATH 5610 - Numerical Analysis Il

Additional Information and Notes

*With approval of the graduate adviser, students can take an equivalent course
in this area.

Area lI: Additional Requirements (6-9 hours)

f

ENGR 5580- Advanced Engineering Economy

Area lll: Specialty (12-16 hours)

=

ENGR 5320- Advanced Thermodynamics
ENGR 5340- Transport Phenomena
ENGR 5360- Mass Transfer Operations

1 course selected from:

ENGR 5260- Water and Wastewater Treatment Systems
ENGR 5280- Air Pollution Co ntrol Systems

Area IV: Thesis (6 hours) or Project + Additional Coursework (9 hours)

Thesis option:

Two or more semesters BNGR 5999r - Thesis(6 hours total)
OR

Project + Coursework option:

Two additional approved graduate courses (6 hours)
ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)

17
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Engineering: Chemical: Environmental, M.S.
Area |: Mathematics Component* (3-6 hours)

MATH 5470 - Applied Mathematics for Science and Bgineering |
MATH 5480 - Applied Mathematics for Science and Engineering |l
MATH 5600 - Numerical Analysis |

MATH 5610 - Numerical Analysis I

=A =4 =4 =4

Additional Information and Notes
*With approval of the graduate adviser, students can take an equivalent course
in this area.

Area II: Additional Requirements (3 hours)

7 ENGR 5580- Advanced Engineering Economy

Area lll: Specialty (6-9 hours)

ENGR 5260- Water and Wastewater Treatment Systems
ENGR 5280- Air Pollution Control Systems

ENGR 5320- Advanced Thermodynamics

ENGR 5340- Transport Phenomena

ENGR 5380 - Mass Transfer Operations

=A =4 4 -4 -4

Area IV: Thesis (6 hours) or Project + Additional Coursework (9 hours)

Thesis option:

T Two or more semesters BNGR 599r - Thesis(6 hours total)
OR
Project + Coursework option:

T Two additional approved graduate courses (6 hours)

1 ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)

18


http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291
http://catalog.utc.edu/preview_program.php?catoid=15&poid=2291#tt6565
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Engineering: Civil, M.S.

Area |: Mathematics Component* (3-6 hours)

MATH 5470 - Applied Mathematics for Science ad Engineering |
MATH 5480 - Applied Mathematics for Science and Engineering |l
MATH 5600 - Numerical Analysis |

MATH 5610 - Numerical Analysis I

=A =4 =4 =4

Additional Information and Notes

*With approval of the graduate adviser, students can take an equivalent course
in this area

Area II: Approved Electives (6-9 hours)

Area llI: Specialty (12-16 hours)

ENGR 5420- Finite Element Analysis

ENGR 5580- Advanced Engineering Economy or
ENGM 5580 - Advanced Engineering Economy

ENGR 5600- Statically Indeterminate Structures
ENGR 5640- Advanced Structural Analysis and Design

=A =4 =4 -4

Area IV: Thesis (6 hours) or Project + Additional Coursework @ hours)

Thesis option:

T Two or more semesters BNGR 5999r - Thesis(6 hours total)
OR
Project + Coursework option:

1 Two additional approved graduateurses (6 hours)

T ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)

19
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Engineering: Computational Engineering, M.S.

Area |: Mathematics Component (36 hours)

7 MATH 5600 - Numerical Analysis |
T MATH 5610 - Numerical Analysis |l

Area II: Electives (6-9 hours) selected from

ENGR 5380- Heat Conduction and Radiation

MATH 5620 - Numerical Solution of Partial Differential Equations |
CPSC 5170 User Interface Development

ENCM 5010 - Introduction to Computational Fluid Dynamics (requires
approval of graduate committee)

ENGR 5340- Transport Phenomena

1 ENGR 5420- Finite Element Analysis

=A =4 -4 =4

]

Area lll: Specialty (12-15 hours)

ENCM 5100- Computational Fluid Dynamicsl|

ENCM 5160 - Grid Generation

ENCM 5210- Introduction to Parallel Algorithms

ENCM 5340- Viscous Flow Theory

ENCM 5400- Computational Structural Dynamics |

ENCM 5500 - Practicum in Structured and Unstructured Flow Solver
Development

ENCM 7100- Computational Fluid Dynamics Il

ENCM 7160- Adaptive and Dynamic Grid Generation

T ENCM 7340- Viscous Flow Computation(Prerequisite: ENGR 634)

=A =4 =4 -4 -4 -4

==

=

Area IV: Thesis (6 hours) or Project + Additional Coursework (9 hours)

Thesis option:

1 Two or more semesters BNGR 5999r- Thesis(6 hours total)
OR
Project + Coursework option:

T Two additional approved graduate courses (6 hours)

1 ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hourgProject + Coursework)
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Engineering: Electrical, M.S

Area |: Engineering Analysis (3 hours)

il

ENEE 5020- Linear Systems

Area II: Approved Electives (9 hours)

Two approve graduate courses eot-specialty (specialty list below) and/or
out-of-department (6 hours)
One course from Electrical Engineering (3 hours)

Area lll: Engineering Concentration (12 hours)

=A =4 -4 = =A =4 =4 -4 -4 -4 A =

=A =4 =4 -4 A

One course from Electrical Engineering (3 hours)
Three courses from a single specialty
ENEE 5000- Graduate Seminar

Power and Energy Systems

ENEE 5520- Powea System Operations

ENEE 5610- Power Electronics and Drives

ENEE 5620- Power System Protection

ENEE 5630- Setting and Testing Digital Relays
ENEE 5640- Transients in Power Systems

ENEE 5650- Sustainable Electric Energy Systems
ENEE 5720- Power System Analysis and Design

Communication and Signal Processing

ENEE 5010- Stochastic Processes

ENEE 5030- Digital Signal Processing

CPSC 5560 Computer Data Communications
ENEE 5110- Digital Communications

Microelectronics and Computer Systems

ENEE 5030- Digital Signal Processing

ENEE 5150- Advanced Digital Design

CPSC 5560 Computer Data Communications
ENEE 5700- Microcomputer Applications
CPSC 5700 Advanced Computer Architecture
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Area IV: Specialty Option (6 hours)

One of the options below
Thesis option
T Two or more semesters of ENGR 599Bhesis (6 hours total)
OR
Coursework optio:
1 Two additional approved graduate courses (6 hours)

Program Total: 31 hours
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Engineering: Industrial, M.S.

Area |: Engineering Analysis Component* (3 hours)

1 ENGR 5700- Advanced Statistics and Design of Experiments

Additional Information and Notes

*With approval of the graduate adviser, students can take an equivalent course
in this area.

Area lI: Electives (6-9 hours) selected from
T Any graduate Ieel engineering courses or other courses with adviser approval
Area lll: Specialty (12-16 hours)

1 ENGR 5040- Decision Making and Optimization Technigues or
1 ENGM 5040- Decision Making and Optimization Techniques

1 ENGR 5520- Reliability Engineering or
1 ENGM 5520 - Reliability Engineering

1 ENGR 5540- Technical Project Management or
1 ENGM 5540- Technical Project Management

7 ENGR 5570- Advanced Quality Control or
7 ENGM 5570- Advanced Quality Control

1 ENGR 5580- Advanced Engineering Economy or
1 ENGM 5580- Advanced Engineering Economy

1 ENGR 5590- Systems Engineering and Analysis

Area IV: Thesis (6 hours) or Project + Additional Coursework (9 hous)

Thesis option:

1 Two or more semesters BNGR 5999r- Thesis(6 hours total)
OR
Project + Coursework option:

1 Two additional approved graduate cowsr$@ hours)

1 ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)
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Engineering: Mechanical: Energy, M.S.
Area |: Mathematics Component* (3-6 hours)

MATH 5470 - Applied Mathematics for Science and Engineering |
MATH 5480 - Applied Mathematics for Science and Engineering |l
MATH 5600 - Numerical Analysis |
MATH 5610 - Numerical Analysis I

=A =4 =4 =4

Additional Information and Notes

*With approval of the graduate adviser, students can take an equivalent course
in this area.

Area II: Approved Electives (6-9 hours)
Area lll: Specialty (12-16 hours)
T ENGR 5320- Advanced Thermodynamics

1 ENGR 5340- Transport Phenomena
1 5000Clevel approved elective-8 hours

7 ENGR 5360- Mass Transfer Operationsor
7 ENGR 5380- Heat Conduction and Radiation

Area IV: Thesis (6 hours) or Project + Additional Coursework (9 hours)

Thesis option:

T Two or more semesters BNGR 5999r - Thesis(6 hours total)
OR
Project + Cowsework option:

1 Two additional approved graduate courses (6 hours)

T ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Qosework)
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Engineering: Mechanical: Mechanics, M.S.

Area |: Mathematics Component* (3-6 hours)

MATH 5470 - Applied Mathematics for Science and Engineering |
MATH 5480 - Applied Mathematics for Science and Engineering |l
MATH 5600 - Numerical Analysis |
MATH 5610 - Numerical Analysis Il

=A =4 -4 A

Additional Information and Notes
*With approval of the graduate adviser, students can take an equivalent course
in this area.

Area II: Approved Electives (69 hours)

Area lll: Specialty (12-16 hours)

ENGR 5420- Finite Element Analysis

ENGR 5440- Applied Mechanics

ENGR 5640- Advanced Structural Analysis and Design
5000level approved elective 4 hours

=A =4 =4 =4

Area IV: Thesis (6 hours) or Project + Additional Coursework (9hours)

Thesis option:

T Two or more semesters BNGR 5999r - Thesis(6 hours total)
OR
Project + Coursework option:

1 Two additional approved graduateucses (6 hours)

T ENGR 5900- Project (3 hours)

Program Total: 30 hours (Thesis), 33 hours (Project + Coursework)
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B. Certificate Programs

The Collegeoffersthe followingfive PostBaccalaureate Engineering Certificate
programs:

Nuclear Engineering

Power System Protection

Smart Grid

o o Do Do

Smart Power Distribution

A Sustainable Electric Energy
An example of the admission and course requirements for dhe oértificate
programgPower System Protectiors) shown below. The requirements for other

certificates can be found hattp://catalog.utc.edu/content.php?catoid=17&navoid=567

Power System Protection PosBaccalaureate Certificate

Admissions Requirements

Students will be admitted into the certificate program if either:
A.They have a bachelords degree in an appr
professional experience and are approwethb Electrical Engineering
Graduate Coordinator
B. They meet the admission requirements of the Graduate School as stated in the
Graduate Catalog, are admitted to the Electrical Engineering M.S. program, and
have satisfied all prerequisite courses assigyetid Electrical Engineering

Graduate Coordinator.
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Core Courses: (6 hours)

1 ENEE 5620- Power System Protection
1 ENEE 5630- Setting and Testing Digital Relays

Select from Approved Electives: (6 hours)

ENEE 5030- Digital Signal Processing

ENEE 5520- Power System Operations

ENEE 5720- Power System Amlysis and Design

Special Topics Courses approved by the department head

=A =4 -4 =4

Total: 12 credit hours

2.6. Professional Practice

The MS Engineeringrogramengages students in professional practices and
training experiences by offerirevariety ofseminarsjocal internship opportunities,
and job fairs throughout the year. Students are informed of these via email, bulletin
boardsande-boards In addition, theses and projects also act as professional practice
resourcesExamples of thesean be seen imable 3,Section 1.2
2.7. Online and InClass Parity

As mentioned earlier, alS Electrical Engineering courses, and some
Mechanical and Automotive Systems Engineering courses are offered online. Students
in these courses are monitored and evaluated activelughBlackboard(online
software packagdd ensure progress and achievements arparwith students
attendingthe same course&s campus

Online students are required to participate in discussion forums regularly to
fulfil their class participatiogoals and make sure they keep up with the lectures.

Normally, both irclass and online students share assignsizrtt exars.
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2.8. Pedagogical Mthods

Graduate courses are usually offered in the evenings or late afternoons to
accommodate working studenEach course uses Blackboaaftwareto display class
materials, create discussion boards, and post assignfkistsystem helps students
keep up with coursework if they are unable to attend class due to work or iliness.

Online offerings are supporté&y Mediasite to record lectures both
synchronously and asynchronousie College of Engineering a@bmputer
Science has internal technicalpgort personnel and one staféembemwho is fully
responsibldor maintainingMediasite.ln addition, Graduat@ssistants are trained to

assist faculty irmdministratingonline graduatéevel courses.
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Part Ill. Student Experience
3.1. MS Engineering Program Enrolment and Peer Identification
It is important for students to identify with peers durihgir studies as it
contributes to a positiviearningexperienceand promotes team building skilReer
study groups facilitatanderstandingf coursematerials and assignments. The
integrated nature of UTCO6s MSeBmgineering p
appropriate environment feer interactionhrough a variety of activitiesuch as
group projects, engineering clylamdprofessionastudent chapters. Within most
courses, students are arranged into groupsentleteassignments and projects
cdlaboratively In addition, students are encouraged to grhtampusclubs,
professional studemhapters and student bodies such as the Graduate Student
Association(GSA). These activitiesvill helpstudents connect witheersoutside their
discipline
The MS Engineering program and concentrations prowntiee-accessible

education in the theory and applications of engineeaimdprepares students for
successful careers in industry, government, and acad€haaliverse concentrations
help studentspgy tools and techniques in engineering throughividual andteam
based projects and promote {lteng learning and serse tothe engineering profession.
The program bjectivesare toprodue graduates who:

1 Function as successful professionals in a #yanéengineering disciplines

1 Function effectively in multidisciplinary environments

1 Adapt to various environments

1 Participate in further knowledge building opportunities
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1 Are progressing towards Professional Registration,(@rgfessional
Engineering cdificate)
A. Admission Requirements
Applicants must meet the requirements below to be admitted to the Engineering
masterds program at UTC:
1 Hold a baccalaureate degree from a regionally accredited college or university
or foreign equivalent;
1 Have a minimm grade point average (GPA) of 2.7 on a 4.0 soaée3.0 in the
senior year;
1 Have a minimum of 550 papéasedpr 213 computebasedpr 79 internet
based TOEFL scorer 6.0 on the IELTS for international students;
1 Submit a letter of recommendatiomiin a senior manager a professor;
1 Submit official transcripts from each institution previously attended; and
1 Complete the Graduate School application form and pay @afondable fee.
B. Recruitment
Studentsare primarily recruiteéhto the Engineern g mast er 6 s pr ogr am
marketing efforts directed toward local and regional compaimekiding faculty visits
Faculty members visit companies to inform thefnthe programAlumni of the MS
Engineering program also come to these recruitment ngsdtinansweany questions
from prospective students.
The College of Engineering and Computer Science website

(http://www.utc.edu/CECHs updatedegularly, and publications related to the MS

Engineering programush as brochures, flyers, posters, etc dsstibuted at
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recruitment meetingg he publications are also sent to universiieosshe United
States at least once a yealumni of the MS Engineering program also play a crucial
role in recruitment effids by informing their colleagues, friends, and family members
about the program and the availability of courses online.

Recruitment related links:

1 20152016 Year in Reviewhttps://www.utc.edu/collegengineerinecomputer

science/pdfs/cee®01516-yearin-review-final.pdf.

1 Universityinformation websitehttp://www.utc.edu/about/

1 Graduateschool webdie: http://www.utc.edu/graduatschool/

C. Enrollment

Figure 3below shows th&raduate engineeringrogram enrollment dataver
the past five year§ he decline in enroliment during the end period efdlata occurred
due to the SimCenter+@ganization and temporary suspension of new admissions to

the Compuational Engineerin@graduateéProgram.
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Figure 3. Graduate Engineeringrogram Enrollment Data*

*Source: Office of Planning, Evaluation, and Ingtional Research.
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It is important to note that the number of studenthénMS Engineeringrogramrose

to more thart0 students in 201d.able6 shows the enrollment data in detail for each

graduate engineerirgpncentration between 2010 and 2015\ / iAdicates

concentration was suspended or not yet established.

able 6 aduate gineeringProgra 0 C Dato
Major Fall 2010| Fall 2011 | Fall 2012 | Fall 2013 | Fall 2014 | Fall 2015
Chemical 7 8 N/A N/A N/A N/A
Chemical: Chemical Scieng¢  N/A N/A 6 3 7 7
Chemical: Environment N/A N/A 3 2 1 0
Civil 7 10 10 8 7 4
Computational 17 18 20 18 10 3
Electrical 18 26 19 17 25 26
Industrial N/A 1 1 1 3 2
Mechanical 9 18 N/A N/A N/A N/A
Mechanical: Energy N/A N/A 17 8 7 3
Mechanical: Mechanics N/A N/A 2 1 5 5
Total 58 81 78 58 65 50

D. Degrees Awarded

The number of degrees awarded in@raduate BgineeringProgram over

the years has increasBy more than 200%ince2011.Figure 4shows numbesrof

degrees awarded between 2011 and 2015.
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Figure 4. Master of Science in Engineering Degrees AwangedAcademic Year*
*Source: Office of Planning, Evaluat, and Institutional Research.

3.2. Quality Evaluation

Studentavethe opportunity tgrovidefeedbaclkon the progranand evaluate
facultyd seachingeffectivenesshroughsurveys conducted online prior to final exams
eachsemester. Students are routinely notified throgtgail and by the instructors in
class to log on and complete thevey As an example, student faculty ratings for Fall
2015are povidedin Appendix C.
3.3. Professional Development Opportunities

The MS Engineering program provides adequate professional development
opportunities through membership in professional associations such as Tau Beta Pi,
Associated General Contract@gfsGC), Graduate Student AssociatiG@SA),
American Society of Civil Enginee(&SCE), American Society of Mechanical
Engineers (ASME), National Society for Black Engineers (NSBt€) Society of

Woman Engineer§SWE), etc These organizations encourage studenggtend
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conferences and workshops, help students network and find jobs, and provide students
with opportunities for publication.

The Career and Student Employment Center provides free resources to assist
students in finding employment opportunitiesine with their qualifications. Its
mission is to provide students with tools to be successful in their job search and to be
prepared with the right documeriits an interview. For more information visit

https://www.utc.edu/careetudentemploymentThe College of Engineering and

Computer Science also organizes Collenel job fairs twice a year, one in the fall and

onein the spring, to assist studsm finding jobs (http://www.utc.edu/college

engineerinecomputerscience/studermployment/dayof-networking.php.

3.4. Enrichment Opportunities

To provide adequate enrichment ofpaities, the MS Engineering program
hosts a varietpf seminars conducted by local professional speakers tinerifennessee
Valley Authority (TVA), Volkswagen(VW), Coca Cola, etc. These seminaféered
free and situated conveniently in UTC auditoriyoreate an environment that
facilitates student engagement with local industries and enigchea d edacati®rn
3.5. Diverse Perspectives

The MS Engineering program aimsexpose students t@rious perspectives
and experiencghroughout the prograntrield trips to TVA, VW Electrical Power
Board(EPB), Amazon, Miller Industries, McKee Foods Cognd others are held
regularlyto introduce students tovariouswork environmerd. Guest speakers from
these companies and many others are broughtdalssroomby professors every

semester to impart practical knowledge pnovideopportunitiesor discussion
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3.6. Academic Support

The availability of instructionalesourcesiasimproved with theopeningof the
new library building in January 2015. Theprog més i nstructi onal
facilities within the College of Engineerirgye adequatéost of the classroontsave
stateof-the-art technolog, anda variety of laboratories in the College increase learning
and research opportunities for graduateletis, such as Control Systems Lab, Circuits

Lab, Fluid Mechanics Lab, Materials Lab, and othbtg(//www.utc.edu/college

engineeringcomputerscierce/researcitenters/laboratories.php

Graduate students also have a study room on the second floor, EMCS 241,
which provides a quiet study environment. Technical support is provided by technical
personnektaffed bythe College of Engineering and Compuseiencealong with

graduate assistants.
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Part IV. Faculty
4.1 Engineering Graduate Coordinators
The College of Engineering and Computer Science has 40 tenured and tenure
track faculty and 18 nortenured faculty memberf those, 39faculty members
(tenured, tenurtrack, and lecturer)are distributed acrossthe three Engineering
departmentsvith MS Engineeringprogramconcentrationsas shown infable7. They
are all qualified to teach graduate level courses and advise graduate studkats.

expenditures of the faculty apeovidedin Appendix A.

Table 7.Graduate Engineering Program Faculty

Department Number of Encompassed Graduate
Faculty Programs
Civil and Chemical Chemical Engineering
Engineering 11 Civil Engineering
Mechanical Engineering
Mechanical Enmeering 20 ComputaFionaI Engingering
Industrial Engineering
Automotive Systems Engineering
Electrical Engineering 8 Electrical Engineering

Each department has a graduate coordinator who is responsible for the graduate
concentration in his/her discipline. The main responsibilities of graduate coordinators are
toadviegr aduate students, review all prospecti
graduate students to theipncentrationswrite and propos all gradwate curriculum

changes, and teach graduate level coutsemddition, oneGraduateDirectorrepresents
thegraduate engineeriryogram at the Graduate Counéill graduatecoordinatordor

the College meet at least once per semester to discuss theuloomnti assistantships,
recruitment, resources, and other related isstiable 8 shows the list of graduate

coordinators in each Engineering discipline in the College.
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Table 8. List of Graduate Engineering Coordinators

Graduate Program Graduate Coordinator
Chemical Engineering Dr. Soubantika Palchoudhury
Civil Engineering Dr. Weidong Wu
Computational Engineering Dr. James Newman
Electrical Engineering Dr. Raga Ahmed
Industrial Engineering Dr. Philip Kazemersky
Mechanical Engineering Dr. Prakash Dhanmsla
Automotive Systems Engineering Dr. Will Sutton

All full -time and part time faculty meet the higiledentialstandards set by the
program and SACSCOC guidelingghort background information for each graduate
coordinatorin the graduate engineeringrograms along with the Directoof Graduate
Programsis as follows:

Dr. Neslihan Alp is the Associate Dean, Department Head of Engineering
Managemen& Technology, and the Director of Graduate Programs for the College of
Engineering and Computer Scienat UTC.Dr. Alp has a Ph.D. in Engineering
Management fronthe University of MissourRolla, M.S. in Industrial Engineering
andaB.S. in Engineering Management from Istanbul Technical UniveSitg.has
also completed a twgear PosDoctorate study ifEngineering Management at the
University of MissouriRolla. Dr. Alp joinedUTC in 1999.Her areas of interest
include quality control and reliability engineering, project management and
scheduling, plant layout design, operations research and optimjzatigineering
economy and financial analysis, lean manufacturingsigima, and distance learning.

Dr. Soubantika Pachoudhuryis a Visiting Assistant Professorthe Civil
and Chemical Engineerifgepartmentandis responsible for the Chemical

Engineemg graduateoncentrationDr. Pachoudhury has a B.S. in Chemical
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Engineering from the National Institute of Technology, Durgapur, India (2868)a
M.S. and Ph.D. in Chemical and Biological Engineering from the University of
Alabama, Tuscaloosa, Alabar®2010 and 2012 respectively)r. Pachoudhury joined
UTC in August 2015Her areas of interest include nanochemistry, environmental
nanoscience, and nanoparti€@lA interactions and material characterization,
especially transmission and scanning electnieroscopy.

Dr. Weidong Wu is anAssistant Professan the Civil and Chemical
Engineering departmerdndis responsible for the Civil Engineering graduate
concentrationDr. Wu has a B.S. in Civil Engineering from the Huazhong University
of Science and@echnology (1998)long with anM.S. and Ph.D. in Civil Engineering
from the University of Mississippi (2008pr. Wu joinedUTC in 2013.His areas of
interest include computational mechanmsmputational modeling of materiafsite
element method ansbmputational fluid dynami¢snd infrastructure hazard
evaluation and protection.

Dr. James C. Newman lllis a Professoin the Mechanical Engineering
departmenandthe Assistant Director of the SimCentandis responsible for the
Computational Engirexing graduateoncentrationDr. Newman haaB.S. in
Mechanical Engineering (1993) and M.S. in Aerospace Engineering (1994) from Old
Dominion Universityalong with aPh.D. in Mechanical Engineering from Virginia
Polytechnic Institute and State Univeyqi1997) Dr. Newman joinedJTC in 2011.
His areas of interest include multidisciplinary analysis and design optimization,

sensitivity analysis, fluigstructure interaction and computational structural dynamics.
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Dr. Raga Ahmedis anAssistant Professan the Electrical Engineering
department, who is responsible for the Electrical Engineering graciuatentration
Dr. Ahmed has a B.S. in Electrical Engineering from the University of Khartoum,
Khartoum, Sudan (19881 MEE in Electrical and Computer Engiaring from Rice
University, Houston, Texas (1993), aa&h.D. in Electrical and Computer
Engineering from the Georgia Institute of Technology, Atlanta, Georgia (2D£.3).
Ahmed joinedJTC in 2013as a faculty membebut taught as an adjurfcom 2009
to 2012 Her areas of interest include motor design optimization through finite element
analysis, and motion contrdfler past experience includes designing and
implementation of mendriven data manipulation tools.

Dr. Prakash Dhamshalais a professoin the Mechanical Engineering
departmenaindis responsible for the Mechanical Engineering gradc@ateentration
Dr. Dhamshala hasB.E. in Mechanical Engineering from Osmabjaiversity, Sri
Venkateswara, India (197@nM.S. in Mechanical Engineering from the University
of Miami, Florida (1972), and Ph.D. in Mechanical Engineering from the Georgia
Institute of Technology (1978Rr. Dhamshala joined TC in 1981.His areas D
interest include energy efficiency technologi@gsvelopment of computer codes for
zeroenergy buildingsenergy recovery technologiesmart cities compatible with
smart grid issuesir-conditioning and refrigeratiorengineering analysis of renewable
energy resourcesolar, wind, bioenergy, geothermal and hyleitergy systems
thermal energy storage technologiesluding phase change materials containing
nanoparticlesfuelcells application for CCHP technologjeeveloping computer

codes for carbn-foot prints anddevelopingenergy and water nexus solutions.
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Dr. Will Sutton is a professom the Mechanical Engineering departmeantg
is responsible for the Automotive Systems Engineering gradoatentrationDr.
Sutton has B.S., M.S. and Ph.D. in Mechanical Engineering from North Carolina
State University (1973, 1975, and 1981, respectivBly)Sutton joinedJTC in 2008.
His areas of interest include thermodynamics, heat transfer, and automotive
engineering.

4.2. FacultyTeaching Load

Most graduate level courses,-campus and online, are taught by-fihe
graduate faculty ithe llege.For the MS Engineering program, faculty teaching
loads are aligned with the highly individualized nature of graduate instructitre In
case of graduation projectnd dissertations, specialized professors are assigned to
guide the student on an individual basigjure 5shows theverageStudent Credit
Hour (SCH)per Total Faculty FTienerated by a university faculty member, a
college faculty member, and the engineering program faculty meimbeach fall
semestefor four years staring 201&hdTable9 shows the average SCH production

per various FTE faculty categories for each fall semester.
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Figure 5. SCH per Total Faculty FTRer Fall Semester year

College

UuTC Department
Adjunct 315 197 177
NTT 253 148 165
2012 4y 219 187 176
Total 251 178 175
Adjunct 337 201 123
NTT 278 147 164
2013 I 222 153 132
Total 264 159 132
Adjunct 306 355 282
NTT 319 145 188
2014 1= 225 162 157
Total 261 180 170
Adjunct 362 288 255
NTT 277 166 89
2015 I 249 194 199
Total 276 201 101

Key: T: Tenured Faculty / TT: TenuiBrack Faculty / NTT: Non Tenufe

Track Faculty
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4.3. Faculty Diversity

Studens enrolled in the MS Engineering Program are increasingly diverse.
Studies have shown the importance of faculty diversity to enrolling and retaining
students from diverdeackground. Collegefaculty members havdemonstrated a
positiveimpact in shapingampusculture and encouraging students from multiple
groups of minorities and gendeosenroll and persist through graduatidime diversity
of faculty and graduate major enrollment are presentéghpendix B.
4.4. Faculty Professional Development

The MS Engineering faculty strive foontinuousprofessional development
which can advance teaching methods, scholarship and practice. Ongoing, current and
pastresearclprojects led by faculty members dyawexternalfunds suctas grants and
awrds Annualconferences, worshopsxpos meetingsand a multitude of
organizational gatheringge regularly attended by faculty. An example Curriculum
Vitae of MS Engineering Faculty is shown in AppenBixXOther CVs can be viewed

onlineat http://www.utc.edu/collegengineeringcomputerscience/profiles/

4.5. Improvement Processes

The faculty actively engagén regular planning, evaluatipand improvement
activitiesthat measure and advance student sucessnrich and improve the
curriculum, which ignaintained athe departmentevel, faculty membesmaypropose
changesncludingcurriculum programgoals and an overathssessment procdsased
on feabackfrom students and inputhiring departmental meetiagrhe department
reviews the proposal and approvedsubmits it to the graduate coordinator committee.

The committee then reviews and approvetioposed change®nceapprovedihe
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universityimplements the changeésthe following academic year.
4.6. Faculty evaluation

The program uses an appropriate process to incorporate the faculty evaluation
system explained in detail @hapter 3 of the Faculty Handbook

(http://www.utc.edu/faculsenate/handbook.phpGenerally, supervisors rank their

faculty based on overall performance. The annual EvaluatioDewelopment by

Objectives (EDOprocesss the main tobused to assess faculit UTC. The process

measures quality déaching research, and servicEheannualEDO evaluation

consists of objectives, reports and evaluat

format can be found &ittp://www.utc.edu/academffairs/pdfs/tprovostpage

forms/deptheadevaluationrev6-2015.pdf Please refer t&ection 3.2 for student

ratings of faculty, as they are another assessmenfarsedaluation.
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Part V. Learning Resources

5.1. Equipmentand Facilities Evaluation

The College of Engineering and Computer Science regularly evaitsates
facilities and equipmerand makesamprovements where necessédfgr example, e
Collegeis committed to creating an environment that places personal safety and health
of the students and faculty first by regularly evaluataimpratoriesTheColleged s
safety manual describes policies and procedures that govern accessitcliadisg
handling of hazardous materials, inspection, and inventory control. Anyone accessing
the labs to use equipment or handle materials within the college must follow accepted
procedures and adhere to the published polieibgch are easily accessible by studen
and faculty The Laboratory Safety Manual can\newedat

https://www.utc.edu/collegengineerinecomputes

science/pdfs/laboratorysafetymanual.pdf

5.2. Learning and Information Resources

Students and faculty have access to information resources to support teaching
and learningprimarily throughthe newly constructed UTC librargdditionally, The
Walker Center for Teaching and Learnswpports faclly by offering development
sessions and other teaching resources. Section 5.3 provides more information on the
Walker Center, anthe following subsections provide information on the new UTC
Library.
A. UTC Library General Information

Themissionof theUTC Library is to support the teaching and research of

faculty and studentatthe Universityof Tennessee at Chattanooga through the
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collectionsof scholarly materialanddevelopment o$ervicego promoteandenhance
t he un icurgculniand yegasch endeavors.

TheLibrary has21 faculty librarians, 14 staff specialists, and over 700 hofitudent
help to supporthe UTC community.The total librarybudget for2016

wasapproximately$3.7 million.

UTC openedanewlibrary facility in January2015. This new 184,725 square
foot facility is open 125hoursperweekduring the academ&emesteand
combinedraditional libraryservicedike referenceresearclassistance, and circulation
with cutting edge amenitidie the Studio featuringecordingspace, high
speccomputing hardware and software, 3D modeling and
printing, andvideo/audioequipment circulation. Furthermore, the libraw
housesmportant studeréindfaculty service pointsncluding The
Centerfor Advisement, The Writing and Commigation Center,andthe
WalkerCenterfor Teaching and Learnin@he new libraryalso
boasts37 groupstudyrooms, practice presentation rooms, 8 conference rooms, and a
computedoungewith accesgo 142 Windowsand 36 Macintosh computef&nally, the
library housesiniqueandhistorical bookand manuscript collections,
UniversityArchives, and the permanddniversityart collection within a climate
controlled statef-the-art Special Collectionfacility. TheNew UTC Library page
providesmore detailednformation on features ahelibrary andservices offeredAn
informational sheet is also available in AppenBixAdditional

informationaboutthe UTC Libraryis available ahttp://www.utc.edu/library
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B. Library Collectionsand Services20152016

As of July 1, 2016,the Library hasavailable 70,197 serial titles, including open
accesditles, throughsubscriptiongo full-text resources, databases, journal packages,
and individual journalsOf those, 10,98 are direct subscriptioms print, microfilm,
and digital forms. Many coneurnaltitles for EngineeringProgressn Energyand
Combustion Science, Journal of Catalysigplied Energy, Building and Environment,
Engineering Structures, Transportatidayurnalof Hydrology,Journal of Building
Physics, Pattern Recognition, Progres@uantum Electronicsnternationallournal of
Plasticity, Applied Thermal Engineering, Combustion and
Flame,RapidPrototypingJournal, and International Journal of Engnieg Science
are made availablaroughlargemultidisciplinaryjournal packageand
databasewithout an impact on theirectallocationfor Engineering. The
Library hasidentified 2487 print and electronjgurnals
thatsupporteEngineeringsubjects. Othese 2487 journal titleend databases,
Engineering is currentlgesponsibldor $61,946.00 of the total $1,046,245.28 spent
toward ongoing serial and databasscriptions.

TheUTC Library providesaccesdo electroniaesourcesvith the following
da@bases supportirfgngineeringCompendex, the IEEEI
SocietyPeriodicalsPackageand the Associatioof Computing
Machineryjournalspackage. In addition, the Libraryakesavailable
numerousnultidisciplinarydatabasesuch a®OmniFile, Academi®©neFike, and Web
of Science tsupplemensubjectspecificresources. Acceds thousandsf online fulk

text journalds alsoavailablethrough large packagé&®m premierpublisherdike
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Taylor and FrancisSage Springer Wiley, and ElsevierSee AppendiE for a sample
listing of engineeringournalsavailable in the UTC LibraryA comprehensive list of
journalsis available upomequest.

Asof July1,2016,theL i b r printy{4665255yand electroni¢274,647)
monograph collection consisté 740,902unique titles, of which 31,968 beére call
numbersT, TA, TC-TH, TJTL, TN, TP,andTS, which are appropriate to the study
EngineeringT h e L i doltectionyfdlysica(22,344)andonline streaming
(75,652)audio/visualA/V) material consistef 97,96 unique
titles, of which 186areappropriate to Engineering.ach year , a portion o
materialsbudgets allocated to purchase books, audisual materials, and other ene
time resourcesThe20152016 Libraryallocation foronetime expenduresfor
Engineering was $5,000.@®m atotalamount of $148,000.00 spent acras
academidepartments. In 2018016,177A/V itemsand 518 booksgere checked out
by faculty and studentsr Engineering.

C. Services

TheLibrary offersinterlibraryloan (ILL) service at no cost to studeisd
facultywho need to acquinmaterialshatarenot owned oaccessible byhe Library.
Patronscan submit and track progresisrequestsreceive email notification of
materialghat have arrived, and obtainiakés electronicallghroughthe electronidLL
management system, ILLia@lhe Libraryalso participates) a nationwide program,
Rapid ILL, which expeditearticle deliveryto the patron. In 2015
2016,7,995ILL borrowing requestwere filled forthe UTCc o mmuni t y; of t hos:

were filledfor faculty andstudentsn Engineering.
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TheLibrary offersawell utilized Course Reserve service faculty and
studentsso that faculty maplacehigh demandnaterialson reserveo ensure thegre
available to stdents. The Librargalsoprovidesa scanning service fdaculty, ensuring
high qualityand accessible scansrobterialsrelatedto research and courses. In 2015
2016, there were no Engineering materaalseserve.

TheLibrary hasgenerousirculation pdicies and allowssemester long
borrowing of monographf®r students and yearlong borrowing faculty membersin
20152016, monographandA/V materialscirculated 26,413 time$n addition, the
Library circulatedaptopcomputers, othelech equipmenfcameras, calculators,
ebookreaders, and moregndgroupstudyroomsare available tstudentsLast year,
laptopsand other equipment circulated 44,5bes,while group studyoomshad
over21,795 reservations.

TheLibrary boastsa busy, wellrespeatd, and growing instruction program. In
20152016, instructioribrarianstaught a total of 362 coursead reached 5,827
studentsacrossll academidisciplines.Librarianswork closelywith facultyto design
instruction sessionsilored tocourseandassignment objectivesibrariansteach much
needed information literagnd researchkills, aswell as the basicsf citation style
and strategiefor avoiding plagiarismNine instructionsessionsvere conducted
for Engineering, which reached 186 student

TheL i b r eefergn@edeskis open 91 hourperweekto assist facultyand
studentswith researchlgueriesIn addition to faceo-face assistance, the
Library offersonline reference servicestheform of reattime instant messaging

assistance, aemail reference service, and traditioteéphoneservicesln thelast
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year, UTC librariansinswered 13,976 reference questi@seon-oneresearch
consultation isalso available to anstudent seeking tdepth assistancén the2015
2016 academigear, librariansprovided 496 individual research sessions.

A Library Liaisonprogram ign place where a librarian &ssigned to each
academic departmetd enhance&ommunication, collection development, and general
support.Librarians arenatchedvith depatmentsbased on educational background,
work experience, and subject expertiSgpical library liaison activitiegnvolve
attending departmental meetings, distributing
informationaboutnewservicesor resources, organizing oftiene purchase requests,
teaching classegreatingsubjectguides, meeting with studerdaad faculty, and more.
The current Engineerinigaison, Michael Bell, maintainshe Engineering Subject
Guide, which linkgo electroniaesourceswebsites, and othénformation to help
studetsand facultyin their research.

Sinceopeningin January, 201%he Studio functionsast h e | isdvicear y 0 s
point for multimedia productioanddesign.Servicesnclude: highspecPCsand
comprehensive design software includidpbe CreativeCloud,

Autodeskapplications, Camtasia, and SketchUp. Equipnogctulation

includes A/V gearandaccessories, prototyping hardware, and other peripherals, A/V
productionroomsfor lighting/photography/videograprgnd audio production, 3D
printing servicesandconsultation, instruction, curriculudevelopment, and help at
point-of-need. IN20152016, 189vorkshopsand consultationgere offered to the UTC
community.One workshomn 3D Printingwasprovided forstudentsnrolled in ENIE

3580.
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TheLibrary is now hometo the Writing & Communication Center (WCC),
which offersall UTC studentsfaculty, andstaff oneon-one assistance with amype of
writing, speech or presentaticatanystage of the composition procebaving
completed itdirst full year as pdrof thelibrary, the WCC experienced record usage
and growthln 20152016, 2,174 consultationgerepr ovi ded t o t he UTC <coc
of those, 28 were provided to studeint&ngineeringandComputerScience courses.
5.3. Materials and Support Staff

The MS Engineering program provides adequate materials and support staff to
encourage research and publication. The Walker Center for Teaching and Learning
promotes excellence in teaching, learning and the use of technology through dialogue,
inquiry, and reseah. To fulfill these goals, the Center maintains a trustworthy
environment to those it serves. The Center also offers faculty feedback and

opportunities for reflection on their teaching. Please liss://www.utc.edu/walker

centerteachinglearning/for more information.

Administrative Assistance stadfea dependable resource for departments to
rely on. Graduate Research Assistants are also hired every academic year to collaborate
with the faculty.The Library (section 5.2) provides sufficient material for almost all

areas of research interest.
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6.1. Operating

The

the budget needs di¢ program. Figuré and Tablel0 show the internal and external

Budget

Part VI. Support

MS Engineering

p r osgppodt ar® consistent wathr n a |

grants received by the faculty in the departmAppendix A shows the operating

budget for the College.
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Figure 6. External Grants (Funded Proposals, FY 2010 through FY 2014)

The drop offin grants is attributed to tt21 m C e n tomaniaagionNosv that

the reorganization is complete, the amount of grants is startingcteasen 2014
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Table 10. Internal (UC Foundation) Support

Dept. Awards As

Name of Award/Grant Dept. Awards Total Awards % Of Total
AVEI( S

Provost Student Research
Award (joint faculty/student
grants)(AY12-13 through 4 21 14.81%
AY15-16)
Faculty Development
Grants** (individual and 9 164 5.49%
group)(FY11- FY15)

Faculty Research Grants*]
(FY11- FY15)

Faculty Development and
Research Grants **FY15 3 50 6.00%
- FY16)

Faculty Sabbaticals and

Study Leaves*(AY11 - 0 6 0.00%
AY16)

Faculty Summer

Fellowships** (Sum11- 0 21 0.00%

Sum16)

QEP Grant AwardgAY11 -
AY 16)

QEP Faculty Aweds*
(AY12 - AY16)

*New in 2012 / **Unable to break apart undergraduate from graduate / *** During
FY15-16 Faculty Development and Research Grants were combined Aéddemic
Year / FY- Fiscal Year

2 35 5.71%

4 85 4.71%

0 13 0.00%

6.2. Enrollment and Effectiveness
Enrollment and graduiain rates are key components of accountabilityacC.
A high quality experience has been integrated throughout the graduate program in order
to maintainhigh enrollment rates. Facultyuilds strong relationshipsith students
through snaller classes and ommgrone meetings, angerves aprimary mentor®f

studentsThe faculty alsencourages local industries to & programstudents,
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enabling the maintenance @highstudentenrollment andetention rate Please see
Section 3.1 ér recruitment details and enroliment numbers.
6.3. Program Responsiveness

The MS Engineering program is responsivehangingocal, state, regional
and national needs. As mentionedsettion 2.1, the curriculum conter@rereviewed
regularly,partlyto resmnd tochangingregional needs. The new Automotive Systems
Engineering concentratiotaunched in Fall 2016s an example of such responsato
changing business environment and student populdtt@curriculum is designed to
provide students witthe needed knowledge and skills to function effectively in
dynamically changing automotive industry.

Since the last program review, a strategic plan for the College of Engineering
and Computer Science has been under development to further propel tmsikespess
of programs it contains, including the MS Engineering Program. This strategic plan will

take effect for the 2023020 period and can be seemp://www.utc.edu/college

engineerinegcomputerscience/pdfs/ceestrateqgieplanapprovedd9082016.pdf

6.4. Graduate Student Data Collection and Placement Evaluation
Graduate students are connected to the

(https://www.linkedin.com/groups/671578dpon graduationrhe LinkedIn page helps

the Collegestay connected with alumni amdhere they currently worlSince 2015,te
Collegehas also completegh Annual Reiew, which is distributedo all alumni in
addition to the local and regional businesses. The laeistw can be found at

http://www.utc.edu/collegengin@ringcomputerscience/aboutis/annuateview.php
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6.5. Procedure Review
The MS Engineering programdés procedures
alignment to institutional policies and mission. This is done everytgeamply with
and maintain thetandards contained in the guidelines of the Southern Association of
Colleges and Schools Commission on Colleges (SACSCOC), the recognized regional

accrediting body in the eleven U.S. southern states.
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Appendix A. Expenditures

Table 11.Expenditures

201112  201213" 201314 201415 201516
Actual $4,001,650 $4,594,928| $4,594,928 $4,973,168 $4,154,436
Expenditure$ Y T oI IS 9%
Fall Adjunct
Salaries $55,667 | $92,500 | $65,000 | $78,000 | $64,000
Spring Adjunct
Salaried $84,500 | $81,500 | $114,500 | $77,500 | $76,500
FT Faculty FTR 22.8 26.5 26.5 28.0 26.0
Total Major 63 58 40 55 50
Enroliment
Fall SCH 369 296 218 509 307
Spring SCH 403 489 516 537 300
Expenditures per F]
Faculty FTE | $185:606 | $179,960 | $180,167 | $183,167 | $165,190
Expenditures per
Stodont Major | $67.172 | $82223 | $110,361| $93.249 | $85899
Expenditures per | 5 455 | $6,075 | $6,505 | $4,903 | $7,076

SCH

1FY data is July * June 30

2Data contains total department (graduate and undergraduate) results

$Data came frmn ENCE, ENCH, ENCM, ENEE, ENEV, ENGR, ENIE, ENME, and

ENNE
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Appendix B. Diversity

Table 12.Diversity of Faculty and Graduate Major Enrollment

Fall 2015

Graduate Engineering Enrollment

Female | Male

Multiple Races
Unknown

American Indian 0
Asian
Hispanic 0

Native Hawaiian or Other Pacific Islander

W |k O |0 |N |0 |w|Oo
 —
o

African American 4
White 19
Total 14 36

FT Faculty?!

Female | Male
Multiple Races 0
Unknown 0 0
American Indian 0 0
Asian 1 4
Hispanic 0 1
African American 2 6
White 2 17
Total 5 28

LFT faculty included in above table were those paid from E acco
for Chemical Engineering (E041320) and Engineebsan Office
(E041301).
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Appendix C. Student Ratings

Table 13. Student Ratings of Faculty

Student Rating of Faculty

Fall 2015
Engineering

Neither
Completely| Mostly Slightly | Agree Nor
Agree (%) | Agree (%) | Agree (%) | Disagree

Slightly Mostly | Completely

Disagree | Disagree | Disagree Unable to

Judge (%)

o) *) *) *)

The instructor is wiling to help students. 69 16 7 2 3 1 1 2

The |nstruc?or encourages students tq be active 62 20 8 4 5 2 9 2
engaged in learning the content of this course.

The instructor provides timely feedback on assignn 56 18 9 4 5 3 5 9

and exams.

The instructor includes activities and asggnments 59 17 1 6 3 3 9 9
help students learn the content of this course.

The instructor clearly commgnlcates expectations 58 16 10 4 5 3 4 2

students for this class.
The instructor expects high qualiy work from studepts. 66 18 8 4 2 1 1 3
Overal, this class has provided an excellent opport]
for me to increase my knowledge and competence, 58 18 10 5 3 2 4 2
subject.

College of Engineering & Computer Science
Neither

Completely| Mostly Slightly | Agree Nor
Agree (%) | Agree (%) | Agree (%) | Disagree

Slightly Mostly |Completely

Disagree | Disagree | Disagree Unable to

Judge (%)

) (%) (%) (%)

The instructor is wiling to help students. 67 17 7 3 3 1 1 2

The |nstruc?0r encourages students tq be active 61 19 9 4 5 ) ) 9
engaged in learning the content of this course.

The instructor provides timely feedback on assignm 56 18 9 4 5 3 5 9

and exams.

The instructor includes activities and asglgnments 58 16 12 5 4 3 2 2
help students learn the content of this course.

The instructor clearly commgnlcates expectations 58 16 10 4 5 3 3 2

students for this class.

The instructor expects high quality work from studefts. 67 18 8 4 2 1 1 3
Overall, this class has provided an excellent opport

for me to increase my knowledge and competence, 58 18 10 5 3 2 4 2

subject.
Total University
Neither

Slightly Mostly |Completely

Disagree | Disagree | Disagree Unable to

Judge (%)

Completely| Mostly Slightly | Agree Nor
Agree (%) | Agree (%) | Agree (%) | Disagree

%) *) *) *)

The instructor is wiling to help students. 72 15 7 2 2 1 1 2

The |nstruc?or encgurages students tq be active 70 15 3 3 2 1 1 1
engaged in learning the content of this course.

The instructor provides timely feedback on assignn{ 64 17 9 3 3 2 3 2

and exams.

The instructor includes activities and ass_lgnments 63 16 9 4 3 2 3 2
help students learn the content of this course.

The instructor clearly commL_mlcates expectations 65 16 8 3 3 2 3 1

students for this class.

The instructor expects high quality work from studefts. 73 16 6 3 1 1 1 2
Overall, this class has provided an excellent opport

for me to increase my knowledge and competence, 65 15 8 4 2 2 4 2

subject.
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Appendix D. Library Information

New University Library Facts:

1
il
1

180,000squarefeet
5floors

Openedlanuary2015

Details:

ThenewLEED-certifiedlibrary is chockfull of new strategicampusgpartnershipsnd

is the premietocationfor student academiteedsoutside the classroom. New and

expanded partnershipspresented in the new building include: Art Department, Center

for Advisement an&tudentSuccessCopy Services, Information Technologpivision,

Disability Resources CenteBouthernWriters, WalkerCener for Teaching and

Learning, and Writing and Communicati@enter.Designed with a robust

technological infrastructure and thenzddransparencycollaboration, and flexibility,

student accesand succeswasat the center of buildinglanningprocesses.

T
il

37 studyrooms(29 small, 7 medium, 1 large)

2 practicepresentation rooms

24 hourstudentstudyspace, opened SundeyThursday

4 lounged(2 quiet, computeand graduate student)

Starbucks

InformationCommongresearch assistance and 1t&mputers)
Studio 305: advanced media studio and creatpace

Seatingfor over2,100
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7 classrooms

8 seminarandconference rooms

29 faculty andgraduate student carrels

2 visiting scholarrooms

Grandreadingroom

Moveablecompact stackwith storage for-600,000 volume

New materiabrowsing area (thinknore Barnesind Noble)
Mediaviewingroom

Expandedspecial collectionstorage with unique climate controls

New auditoriumhousing 2 lecture hallsf ~225 seatsach adjacent to the new

library.
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Appendix E. Journals
The majority of journals are available online and can be accessed through the
UTC Library Journals Search feature. Rkt journals (online and print) at UTC

Library that include engineeriaglated content are presented below.

Table 14. Full -text Journals

ACM Transaction®n DesignAutomationof ElectronicSystems
ACM Transaction®n EmbeddedComputingSystems
ACM Transaction®n SensomlNetworks

ACM Transaction®n SpeectandLanguageProcessing
ACM Transaction®n Storage

ACTA AutomaticaSinica
AdvancedCementBasedMVaterialsSACBM
AdvancedCompositeBulletin
AdvancedEngineeringVaterials
AdvancedFunctionalMaterials
Advancedmaging

AdvancedMVaterials
AdvancedMVaterialsandCompositeNews
AdvancedMVaterialsandProcesses
AdvancedMaterialsfor OpticsandElectronics
AdvancedPackagingAn IHSGroupPublication
Advancedn Building EnergyResearch
Advancesdn Civil Engineering

Advancesdn EngineeringSoftware

Advancedn MechanicalEngineering
Advancesn Optical Technologes

Advancedn PowerElectronics

Advancesn Tribology
AmericanFastenedournal

AmericanMachinist
AnalogIntegratedCircuitsandSignalProcessing
Annalsof NuclearEnergy

AnnualReviewof EnvironmentAnd Resources
Applied Energy

Applied Microwave andWireless

Applied SolarEnergy
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Applied Superconductivity

Applied ThermalEngineering

Archivesof Civil and MechanicaEngineering

Archivesof ComputationaMethodsin Engineering

Archivesof ComputationaMethodsin EngineeringStateof the Art Reviews

Artificial Intelligencein Engineering

AsianJournalof Control

AssemblyEngineering

AT andT Technology

AustralianElectronicsEngineering

AustralianJournalof Civil Engineering

AustralianJournalof Electricaland ElectronicsEngineering

AustralianJournalof MechanicaEngineering

AustralianJournalof Multi Disciplinary Engineering

AustralianJournalof StructuralEngineering

AutomaticControland ComputerSciences

AutomaticMerchandiser

Automationand RemoteControl

AutomotiveDesignand Production

AutomotiveManufacturingand Production

AutomotiveProduction

Bell LabsTechnicallournal

Biologically InspiredCognitive Architectures

Biometric TechnologyToday

BiosurfaceandBiotribology

Bridge Designand Engineering

British CorrosionJournal A Publicationof the MetalsSociety

BroadcasEngineering

Building Products

Bulletin of EarthquakeéEngineering

Bulletin of EngineeringGeologyand the Environment

Bulletin of MaterialsScience

CardTechnologyToday

CaseStudiesn ThermalEngineering

CeeandSeeRenewabld&nergyReport

CementandConcreteComposites

CementandConcreteResearch

ChemicalvVaporDeposition

Circuit World
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Circuitree

CircuitsAssembly The MagazineFor SurfaceMountandBoardLevel Assembly

Circuits Systemsand SignalProcessing

Civil Engineeringand EnvironmentalSystems

CognitionTechnologyand Work

CommunicatiorSystemdesign

Communicationsn NumericalMethodsin Engineering

Compositdnterfaces

CompositeStructures

Composites

CompaitesEngineering

Compositesn Manufacturing

CompositesManufacturing

Compositesscienceand Technology

Composited echnologyEngineeringand ManufacturingSolutionsFor Industry

ComputationaMechanics

ComputeMethodsin Applied MechanicsAnd Engineering

ComputersaandFluids

Computersand Geotechnics

Computersand Structures

ComputingSystemsn EngineeringAn InternationallJournal

Concrete

ConcreteConcepts

Constructiorand Building Materials

ConsultingSpecifyingEngineer

Contemporarystoneand Tile Design

Controland IntelligentSystems

ControlEngineering

ControlEngineeringnternational

ControlEngineeringPractice

Control Solutionsinternational

CorrosionEngineeringScienceand Technology

CorrosionScience

CostEngineeringA Publicationof the AmericanAssociationof CostEngineers

CurrentOpinionin Solid Stateand MaterialsScience

DesignAutomationfor Embeddedystems

DesignEngineering

Designingfor UserExperiences

DieselProgres$North American
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Dynamicsand Cortrol

Earthquakdengineeringand EngineeringVibration

Earthquakdengineeringand StructuralDynamics

EE EvaluationEngineering

ElectricLight and Power

ElectricMachinesandPowerSystems

ElectricPowerComponentsnd Systems

ElectricPowerSystemdResearch

Electrical Apparatus

ElectricalConstructiorand Maintenance

ElectricalEngineering

ElectricalEngineering= Archiv F u 3Elektrotechnik

ElectricalEngineeringn Japan

ElectroManufacturing

ElectronicDeviceFailureAnalysis

Electronics

ElectronicsLetters

ElectronicsManufacturingengineering

Energy

Energyand Buildings

EnergyConversiorand Management

EnergyEngineering

EnergyResearcland SocialScience

EnergyScienceand Engineering

EnergySources

EnergyStorageMaterials

Enginees Digest

Engineering

EngineeringAnalysiswith BoundaryElements

EngineeringApplicationsof Artificial Intelligence

EngineeringComputations

Engineering-ailureAnalysis

Engineering-ractureMechanics

EngineeringGeology

Engineeringn Life Sciences

Engineeringlanagemendournal

EngineeringOptimization

EngineeringStudies

Engineeringvith Computers
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EPRIJournal

Ergonomics

Ergonomicsan Design

EsdTheElectronicSystemDesignMagazine

EstonianJournalof Engineering

Europeanjournd of Environmentabnd Civil Engineering

Europeandournalof Wood and Wood Products

EuropearnTransaction®n ElectricalPower

EuropeanTransaction®n Telecommunications

ExperimentaHeatTransfer

ExperimentaMechanics

Experimentallechniques

ExpeimentalThermaland Fluid Science

Fatigueand FractureOf EngineeringMaterialsAnd Structures

Fiberand IntegratedOptics

Fiber Optic Sensorand Systemd-0sa?

FiberopticTechnology

Fibers

Flow MeasuremenandInstrumentation

Flow TurbulenceandCombustion

Fluid Dynamics

FoundationandTrendsin Communicationgnd InformationTheory

FoundationandTrendsin ElectronicDesignAutomation

FoundationandTrendsin SignalProcessing

Frontiersin Energy

Frontiersin EnergyResearch

Frontiersin Neurorobotics

Frontiersin Roboticsand Al

Frontiersof InformationTechnologyand ElectronicEngineering

Frontiersof MaterialsScience

Frontiersof MechanicalEngineering

Frontiersof Structuraland Civil Engineering

FuelCells

FuelCellsBulletin

FusionEngineeringand Design

Geomechanicand GeoengineeringAn InternationalJournal

Geomechanickr Energyand the Environment

Geosystenktngineering

GranularMatter
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Heatand MassTransfer=Wa 3 EUnoh®@t of f u3 Ebertragung

HeatRecoverySystemsand CHP

HeatTransferEngineering

High Performanc&omposites

High Performancd’olymers

High Temperaturéaterialsand Processes

HomeEnergy

Hydraulicand MechanicaMRO

IBM Journalof Researcland Development

IEEE ACM Transaction®n Audio Speechand LanguageProcessing

IEEE Antennasand WirelessPropagatioriLetters

IEEE CAA Journalof AutomaticaSinica

IEEE CircuitsandDevices

IEEE CircuitsandDevicesMagazine

IEEE CircuitsandSystemdViagazine

IEEE Communicationdlagazine

IEEE Communicéions SocietyMagazine

IEEE Communication$Surveysand Tutorials

IEEE ComputerApplicationsin PowerCap

IEEE Control Systems

IEEE Control SystemdMagazine

IEEE Designand Test

IEEE ElectrificationMagazine

IEEE IndustrialElectronicsMagazine

IEEE IndustryApplicationsMagazine

IEEE Journalof OceanicEngineering

IEEE Journalof Photovoltaics

IEEE Journalof QuantumElectronics

IEEE Journalof Selectedropicsin SignalProcessing

IEEE Journalof Solid StateCircuits

IEEE Journalof TheElectron DevicesSociety

IEEE LCSThe Magazineof Lightwave CommunicationsSystems

IEEE MicrowaveMagazine

IEEE PhotonicsJournal

IEEE PowerElectronicsLetters

IEEE Roboticsand AutomationMagazine

IEEE SignalProcessindvlagazine

IEEE Solid StateCircuitsMagazine

IEEE Transaction®n Antennasand Propagation
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IEEE Transactionsn Applicationsand Industry

IEEE Transactionsn Applied Superconductivity

IEEE Transactionsn Audio

IEEE Transactionsen Audio and Electroacoustics

IEEE Transactionen Audio Speechand LanguageProcessing

IEEE Transactionen AutomaticControl

IEEE Transactionen AutomationScienceand Engineering

IEEE Transactionen Broadcastnd TelevisionReceivers

IEEE Transactionsn CableTelevision

IEEE Transactionen Circuit Theory

IEEE Transactionsn Circuitsand Systems

IEEE Transactionen Circuitsand Systemd~or Video Technology

IEEE Transactionen CognitiveCommunicationsnd Networking

IEEE Transactionen Communicatiorand Electronics

IEEE Transactionen CommuicationTechnology

IEEE Transactionen Communications

IEEE Transactionen ComponenParts

IEEE Transactionen Componentsnd Packagingrechnologies

IEEE Transactionen Component#lybrids and ManufacturingTechnology

IEEE Transactionen Componets Packagingand ManufacturingTechnology

IEEE Transactionen ComputerAided Designof IntegratedCircuitsand Systems

IEEE Transactionen Computers

IEEE Transactionen Deviceand MaterialsReliability

IEEE Transactionen ElectronicComputers

IEEE Transactionsn EnergyConversion

IEEE Transactionen IndustrialElectronicsand Control Instrumentation

IEEE Transactionen Industryand GeneralApplications

IEEE Transactionen IndustryApplications

IEEE Transactionen Medicallmagingleee

IEEE Transactionsn Microwave Theoryand Techniques

IEEE Transactionen NuclearScience

IEEE Transactionen PartsHybridsand Packaging

IEEE Transactionsen PlasmaScience

IEEE Transactionen PowerApparatusand Systems

IEEE Transactionen PowerSysems

IEEE Transactionsn Robotics

IEEE Transactionen Roboticsand Automation

IEEE Transactionen SemiconductoManufacturing

IEEE Transactionen ServicesComputing
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IEEE Transactionsn Signaland InformationProcessing@ver Networks

IEEE Transaction®n SignalProcessing

IEEE Transactionsen SmartGrid

IEEE Transactionsn Sustainablé&nergy

IEEE Transactionen SystemdMan and Cybernetics

IEEE Transactionen SystemdMan and Cybernetics

IEEE Transactionen SystemsScienceand Cyberretics

IEEE Transactionsn UltrasonicsEngineering

IEEE Transactionsn VehicularCommunications

IEEE Transactionen VehicularTechnology

IEEE Transactionen Very LargeScalelntegrationVLSI Systems

IEEE TranslationJournalon Magneticsn Japan

IEEJTransaction®n Electricaland ElectronicEngineering

IERI Procedia

IET Renewabld?owerGeneration

IET WirelessSensoiSystems

IETE Journalof Education

IETE Journalof Research

IETE TechnicalReview

IndependenEnergy

IndustrialDistribution

IndustrialLaserSolutionsfor Manufacturing

IndustrialLubricationand Tribology

InformationVisualization

InjectionMolding

Instrumentatiorand Control Systemd And Cs

Integratederroelectrics

IntegratingMaterialsand Manufacturinginnovation

Integration The VLSI Journal

Intelligent Automationand Soft Computing

IntelligentServiceRobotics

InternationalApplied Mechanics

InternationalConferenceon Control Automationand RoboticsProceedings

InternationalConferenceon Mobile CommunicatbnsNetworkingand Applications

InternationalConstruction

Internationallournalfor ComputationaMethodsin EngineeringScienceand
Mechanics

Internationallournalfor Numericaland Analytical Methodsin Geomechanics

Internationallournalfor Numerial Methodsin BiomedicalEngineering

Internationallournalfor NumericalMethodsin Engineering
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Internationallournalof AdaptiveControland SignalProcessing

Internationallournalof AdvancedRoboticSystems

Internationallournalof AmbientEnergy

Internationallournalof Antennasand Propagation

Internationallournalof Applied CeramicTechnology

Internationallournalof Bioengineeringand Technology

Internationallournalof Biotechnologyfor Wellnessindustries

Internationallournalof Circuit Theoryand Applications

Internationallournalof CommunicatiorSystems

Internationallournalof Control

Internationallournalof Corrosion

Internationallournalof DamageMechanics

Internationallournalof Digital MultimediaBroadcasting

Internation&d Journalof ElectricalEngineeringeducation

Internationallournalof ElectricalPowerand EnergySystems

Internationallournalof Electronics

Internationallournalof EmergingSciences

Internationallournalof Energyand Environment

Internationallaurnal of EnergyResearch

Internationallournalof EnergySectorManagement

Internationallournalof EngineeringBusinessVlanagement

Internationallournalof EngineeringScience

Internationallournalof Fatigue

InternationallJournalof Fluid Power

InternationalJournalof Fracture

InternationalJournalof Geomate

Internationallournalof GreenEnergy

Internationallournalof HeatAnd Fluid Flow

Internationallournalof HumanComputerStudies

Internationallournalof ImagingSystemsAnd Technology

Internationallournalof ImpactEngineering

Internationallournalof InfraredAnd Millimeter Waves

Internationallournalof IntelligentUnmannedsystems

Internationallournalof Marine Energy

Internationallournalof Mechanicsand Materialsin Design

Internationallournalof Microwaveand Millimeter Wave ComputerAided
Engineering

Internationallournalof Modelling and Simulation

Internationallournalof MultiphaseFlow

Internationallournalof NumericalMethodsFor Heatand Fluid Flow
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International Journalof Optomechatronics

Internationallournalof Plasticity

Internationallournalof PlasticsTechnology

Internationallournalof PolymericMaterials

Internationallournalof Powerand EnergySystems

Internationallournalof PrecisionEngineeing and Manufacturing

Internationallournalof RF and Microwave ComputerAided Engineering

Internationallournalof Roboticsand Automation

Internationallournalof Robustand NonlinearControl

Internationallournalof Rock Mechanicsand Mining Scienesand Geomechanics

Internationallournalof RotatingMachinery

Internationallournalof SatelliteCommunications

Internationallournalof SatelliteCommunicationgnd Networking

Internationallournalof Self Propagatingdigh Temperatur&ynthesis

InternationalJournalof SocialRobotics

Internationallournalof Speechlechnology

Internationallournalof SteelStructures

Internationallournalof StemEducation

InternationallJournalof Sustainabl&nergy

Internationallournalof Sustainablé&ngineering

Internationallournalof Technologyand Humaninteraction

Internationallournalof ThermalSciencess RevueGeineiraldDe Thermique

Internationallournalof VehicularTechnology

Internationallournalof WirelessinformationNetworks

InternationdJournalon InteractiveDesignand Manufacturing

InternationalTransaction®n ElectricalEnergySystems

InternationaMaterPowerand Dam Construction

InverseProblemsn Engineering

InverseProblemsn Scienceand Engineering

IranianJournalof Scienceand TechnologyTransactionsf Civil Engineering

IranianJournalof Scienceand TechnologyTransaction®f ElectricalEngineering

IranianJournalof Scienceand TechnologyTransaction®f MechanicaEngineering

IRE Transaction®n Antennasand Propagation

IRE Transaction®n Audio

IRE Transaction®n BroadcasAnd TelevisionReceivers

IRE Transaction®n Broadcasi ransmissiorBystems

IRE Transaction®n Broadcasting

IRE Transaction®n Circuit Theory

IRE Transaction®n Communication§ystems
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IRE Transaction®n ComponenParts

IRE Transaction®n ElectronDevices

IRE Transaction®n ElectronicComputers

IRE Transaction®n HumanFactorsn Electronics

IRE Transaction®n IndustrialElectronics

IRE Transaction®n Instrumentation

IRE Transaction®n NuclearScience

IRE Transaction®n ProductionTechniques

IRE Transaction®n RadioFrequencyinterference

IRE Transaction®n Reliability and Quality Control

ISPRSJournalof Photogrammetrgnd RemoteSensing

ISRN Civil Engineering

ISRN MechanicaEngineering

Journalof AcousticEmission

Journalof Applied Mathematics

Journalof Civil EngineeringAnd Management

Journalof Communicationg\nd ComputerEngineering

Journalof Communication§ echnologyAnd Electronics

Journalof Compo#te Materials

Journalof ComputationaElectronics

Journalof ComputerAided MaterialsDesign

Journalof Computers

Journalof EarthquakéengineeringlEE

Journalof ElastomerdAnd Plastics

Journalof Electroceramics

Journalof ElectronicMaterials

Journalof ElectronicTesting

Journalof ElectronicsChina

Journalof EnergyChemistry

Journalof EnergyStorage

Journalof EngineeringAnd Technology

Journalof EngineeringDesign

Journalof EngineeringDesignAnd Technology

Journalof Engineeringeducation

Journalof EngineeringMathematics

Journalof Engineering?hysicsand Thermophysics

Journalof Engineeringlechnology

Journalof Engineeringlhermophysics

Journalof EnvironmentaEngineeringand Science
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Journalof FailureAnalysisand Prewvention

Journalof Field Robotics

Journalof Friction and Wear

Journalof FusionEnergy

Journalof InformationDisplay

Journalof InfraredMillimeter and TerahertANaves

Journalof Intelligentand RoboticSystems

Journalof IntelligentMaterial Systensand Structures

Journalof LightwaveTechnology

Journalof LocationBasedServices

Journalof MachineryManufactureand Reliability

Journalof Machiningand FormingTechnologies

Journalof Magnesiumand Alloys

Journalof Managemenénd Engineeringntegration

Journalof MaterialsEngineering

Journalof MaterialsEngineeringand Performance

Journalof Materialsfor EnergySystems

Journalof MaterialsResearch

Journalof MaterialsResearctand Technology

Journalof MaterialsScience

Journalof MaterialsScienceand Technology

Journalof MaterialsScienced_etters

Journalof MechanicalScienceand Technology

Journalof Mechatronicsand IntelligentManufacturing

Journalof Micro Bio Robotics

Journalof Nanomaterials

Journalof NondestructiveEvaluation

Journalof NuclearScienceand Technology

Journalof PorousMaterials

Journalof ReinforcedPlasticsand Composites

Journalof RoboticSystems

Journalof Robotics

Journalof RockMechanicsand GeotechnicaEngineering

Journalof SandwichStructuresand Materials

Journalof SignalProcessingystemd-or Signallmageand Video Technology

Journalof StructuralControl

Journalof SuperhardVaterials

Journalof SustainabléVining

Journalof TechnologyComputerAided DesignTCAD
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Journalof the AIEE

Journalof the Chinesdnstituteof Engineers= ZhongguoGongChengXue Kan

Journalof the Mechanicsand Physicsof Solids

Journalof the Societyfor InformationDisplay

Journalof ThermalStresses

Journalof ThermoplasticCompositeMateriak

Journalof Usability Studies

Journalof Vibration and ControlJvC

Journalof Vibroengineering

Journalof Visualization

Journalof VLSI SignalProcessing

Journalof Wind Engineeringand IndustrialAerodynamics

Journalof Wood Science

Journalof WuhanUniversityof Technology

KsceJournalof Civil Engineering

Laserand PhotonicReviews

Lasersand Optronics

Leukos

Lighting Designand Application

LubricationEngineering

LubricationScience

MachineDesign

MachiningScienceand Technology

MainframeComputing

Manufacturingengineering

Materialsand Design

Materialsand Structures

Materialsat High Temperatures

MaterialsLetters

MaterialsResearchhinnovations

MaterialsScience

MaterialsScienceand EngineeringA ReviewJournal

MaterialsScienceand Engineering® Solid StateMaterialsfor AdvancedTechnology

MaterialsScienceand TechnologyMST: A Publicationof the Instituteof Metals

MaterialsSciencan SemiconductoProcessing

MaterialsTechnology

MaterialsTodayProceedings

Mathematicaland ComputemModelling of DynamicalSystems

MathematicaModelling of Systems
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MathematicaProblemsn Engineering

Mathematicsand Mechanicf SolidsMms

Measuremenand Control

Measurementechniques

MechanicaEngineering

MechanicsBaseal Designof Structuresand Machines

Mechanicof AdvancedMaterialsAnd Structures

Mechanicof Solids

Metalsand Materialsinternational

MetalworkingDigest

Microelectronicsand Reliability

Microelectronicdnternational

Microfluidics and Nanofluidcs

Microgravity Scienceand Technology

MicroscaleThermophysicaEngineering

Military Robotics

Mineral Processingnd ExtractiveMetallurgy Review

Mobile Communication$nternational

Modelling and Simulationin Engineering

Modelling and Simulationin MaterialsScienceAnd Engineering

ModernMachineShop

ModernPowerSystems

Modified Mustangsand Fords

MoscowUniversityMechanicBulletin

Motion SystemDesignMSD

Motion SystemField Guide

Multidiscipline Modelingin Materialsand Structures

Municipaland IndustrialWaterand Pollution Control

NanoStructuresand NanoObjects

Nanomaterialend Nanotechnology

Nanoscalend MicroscaleThermophysicaEngineering

NaturePhotonics

NDT And E International

NDT Update

NetworkingManagement

New Civil Engineer Magazineof theInstitutionof Civil Engineers

Nondestructivel estingand Evaluation

NuclearEngineeringand Technology

NuclearEngineeringnternational
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Photonicsand NanostructureEundamentaland Applications

PlasmaDevicesand Opeaations

Pointof Beginning

PolymerComposites

PolymerScience

PolymerTesting

Polymersand PolymerComposites

PowderTechnology

PowerEngineering

PowerQuality Assurance

Powergridinternational

PrecisionToolmaker

Premisewiring

ProbabilisticEngineeringMechanics

ProcedigEngineering

ProcediaMaterialsScience

Proceedingsf the EstonianAcademyof Sciences

Proceedingsf the Institution of MechanicaEngineers

Proceedingsf the InternationalSymposiunof HumanFactorsand Ergonomics
in Healthcare

ProductEngineeringand ProductionlEEE, Transaction®©n

ProductEngineeringand ProductionlRE, Transaction®©n

ProductionEngineering

ProductionMachining

ProfessionaEngineering

Progressn Energyand CombustiornScience

Progressn NuclearEnergy

Protectionof Metalsand PhysicalChemistryof Surfaces

Quality and Reliability Engineeringnternational

RadioElectronicsand CommunicationSystems

RapidPrototyping

RareMetal Materialsand Engineering

Refractoriesand Industrial Ceramics

RefrigerationServiceand Contracting

ReinforcedPlastics

Renewablend Sustainabl&EnergyReviews

Renewabld&nergyFocus

Researchn EngineeringDesign

Researchn Nondestructiveevaluation

ResidentiaSystems
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Roboticsand AutonomousSystens

RoboticsToday

RockMechanicsand Rock Engineering

RussiarElectricalEngineering

RussiarMicroelectronics

Semiconductors

Sensingand Imaging

SensolReview

Sensors

Sensorsnd Actuators

SesiJournalJournalof the SolarEnergySocietyof India

SigbedReview

Signallmageand Video Processing

Site Managemenand Technology

Soil Dynamicsand EarthquakdEngineering

Soil Mechanicsand FoundatiorEngineering

Soilsand Foundations

Solid FuelChemistry

Solid StateElectronics

Solid StateTechndogy

Soundand Vibration

SpaceCommunications

SteelConstructiorDesignand Research

Stereophile

Strengthof Materials

Structuraland Multidisciplinary Optimization

StructuralConcreteJournalof the FIB

StructuralSafety

StructuralSurvey

Strudure and InfrastructureEngineeringMaintenanceManagementife Cycle

Designand Performance

Structures

SuperStreetbike

SurfaceEngineering

SurveyReview

Surveyingand Land InformationSystems

Sustainablé&nergyGrids and Networks

Sustainabl&nergy Technologiesand Assessments

Sustainabléaterialsand Technologies
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System<£Engineeringlrheoryand Practice

TeleconnectThe Voice of the Telephondnterconnectndustry

Telematicsand Informatics

TextureStressand Microstructure

ThelES Journa

The InternationalJournalof MechanicaEngineeringeducation

TheInternationallournalof RoboticsResearch

TheJournalof ChinaUniversitiesof Postsand Telecommunications

TheMotion Systemdistributor

The PCIA WashingtorBulletin

ThePhotograrmetricRecord

ThePT Motion Systemd®Distributor

Theoreticaland Applied FractureMechanics

Theoreticaland Applied Mechanicd_etters

ThermalEngineering

Tooling and Production

Toolsand Technology The Newsletterof the AmericanPrecisionMuseum

Transactionof The Americaninstituteof ElectricalEngineers

Transactionsf the IRE ProfessionaGroupon Antennasand Propagation

Transaction®f the IRE ProfessionaGroupon CommunicationsSystems

Transaction®f the IRE ProfessionaGroupon Industial Electronics

Transactionsf the Instituteof Measuremenand Control

Transactionsf the IRE ProfessionaGroupon Audio

Transactionsf the IRE ProfessionaGroupon Circuit Theory

Transactionsf the IRE ProfessionaGroupon ElectronDevices

Transactionsf the IRE ProfessionaGroupon NuclearScience

Transactionsf the IRE ProfessionaGroupon Quality Control

Transaction®n EmergingTelecommunication¥echnologies

Transportatiorscience

Tunnellingand UndergroundSpaceTechnology

Tunnds and Tunnelling

Tunnelsand TunnellingInternational

TurkishJournalof Engineeringand EnvironmentalSciences

Vision Systemdesign

WestIndianJournalof Engineering

Wind Energy

WindpowerMonthly Newsmagazine

WirelessBusinessand Technology

WirelessCellular
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WirelessCommunicationgnd Mobile Computing

WirelessCommunicationdEEE, Transaction®n

WirelessNetworks

WirelessPersonalCommunications

Wood Material Scienceand Engineering

Wood Scienceand Technology

World Tunnellingand SulsurfaceExcavation
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Appendix F. Example Curriculum Vitae
A. Resume ofJames C. Newman Il

Education

Ph.D., Mechanical Engineering, Virginia Polytechnic Institute and State University,
July 1997

M.S., Aerospace Engineering, Old Dominidniversity, May 1994

B.S., Mechanical Engineering, Old Dominion University, May 1993

Employment

Professor (August 2011Present)
University of Tennessee Chattanooga, Department of Computational Engineering,
SimCenter: National Center for Computatbingineering, Chattanooga, TN

Joint Faculty Appointment (April 20147 Present)
Department of Energy, Oak Ridge National Laboratory, Oak Ridge, TN

Associate Professo(July 2002 August 2011)
Mississippi State University, Department of Aerosplangineering, Computational
Simulation and Design Center, Engineering Research Center, Mississippi State, MS

Assistant Professqor{August 1997May 2002)
Mississippi State University, Department of Aerospace Engineering, Computational
Simulation and Degn Center, Engineering Research Center, Mississippi State, MS

NASA Fellow/Graduate Research Assistafiune 1994 July 1997)
Virginia Polytechnic Institute and State University, Department of Mechanical
Engineering, Blacksburg, V A.

NASA GSRP FellowNASA Langley Research Center, Hampton, VA

Engineering Consultant(May 1995 July 1997)
Eagle Aeronautics, Inc., Newport News, VA

Research Areas

Dr. Newman has been active in the areas of multidisciplinary analysis, sensitivity
analysis, and computanal design optimization since 1994. Prior to this, Dr. Newman's
focus area was in the simulation of comp##gady and unsteady moving boundary
configurations using both unstructured grid and structured grid desheammposition
techniques. Dr. Newmarah developed software to perform computational fluid
structure, and fluidhermal, interaction and analysis as well as pioneered new
algorithms for evaluating multidisciplinary sensitivity derivatives and for uncertainty
analysis. Additionally, he has war@ closely with NASA, Navy, DIA/MSIC, and Army
researchers to incorporate these techniques into analysis software to provide
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computational design capabilities, and has utilized them for industrially relevant design
solutions.

Honors and Awards

2002 Office of Naval Research Young Investigator Program Award

1997/2008/2009 IMAGE (Increase Minority Access to Graduate Education) Faculty
Award

1994 NASA GSRP (Graduate Student Researcher Program)

Fellowship Recipient
1991 NASA LaRSS (Langley Research Sum®eholar) Recipient

Academic Specialties
AMet hods and Apparatus for Asymmetri cal Fai
17, 2012.

Professional Activities

Senior Member, American Institute of Aeronautics and Astronautics (AIAA)
Member, American &ciety of Mechanical Engineers (ASME)

Member, American Society of Engineering Educators (ASEE)

Pi Tau Sigma (Mechanical Engineering Honorary)

Tau Beta Pi (Engineering Honorary)

Reviewer

Archival Journals

AIAA Journal

Journal of Aircraft

International Journal of Computational Fluid Dynamics

International Journal for Numerical Methods in Engineering

Journal of Computers and Fluids

International Journal of Structural and Multidisciplinary Optimization

Book Reviews John Wiley & Sons

Proposal Revigs National Science Foundation (NSF) Small Business Innovation
Research (SBIR) Program (2000, 2003)

Conference Proceedings

Mississippi State Conference on Differential Equations and Computational Simulation
AIAA Conference Papers

Refereed Journal Articles

1. Ander son, W. K. , Wang, L., Newman |||, J .
PetrovGarlerkin TimeDo mai n Al gor i t hm fIKEE MiDowaveer si ve M
and Wireless Components Lettev®l. 23, No. 5, 2013.

2. Blades, E., and Newman Ill, J.G  AB@dedDesign Optimization of a Large
Payl oad ARA JourmahofiSpacecraft and Rockeatsl. 50, No. 5, Sept. 2013.
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3. Bal asubramani an, R. ,-BasedHrroMNEstwatianrandl | | , J. C
Grid Adaptation for Functional Output: Algations to TweDimensional, Inviscid,
| ncompr es sComputers & FlodgMol, 38, No. 2, Feb. 2009, pp. 3332.

4 . Yamada, Y, Newman | 11, -Plastc.FiniteEement Ne wma n
Analyses of Compression Precracking andrtkience on Subsequent FatigQeack
Gr o wi.bf ASTM Int.Vol. 5, No.8, Sept. 2008.

5. Bal asubramani an, R., and Newman [ 11, J.C
Feature Based Grid Ada plihtaltNuroen. Métho Flugsunct i ona
Vol 53, No. 10, April 2007, pp. 1541569.

6 . Bal asubramanian, R., and Newman |11, J.C
Sensitivity Anal ysi dnt dlumerVMethiEagndva. 66Mlac h F 1 o w
No.2, April 2006, pp. 29B18.

7.Newmanll I , J. C., Whitfield, D-Sike Independetit Ander s C
Approach for Mul ti di scd pircraftnvalrd9, NeEMayi t i vi ty
June 2003, pp. 56573.

8. Burg, C.O.E., and Newman | | icallyExactC. , A Con
Design Space Derivatives via the Complex Taylor's Series Expansion Method

Computers and Fluids/ol. 32, No.3, March 2003, pp. 3383.

9. Anderson, W. K., Newman 111, J.C., Whitf.i
Analysis for tle Navier Stokes Equations on Unstructured Meshes Using Complex
Var i ablAAasVpl.d39, No.1, Jan. 2000, pp. &3.

10. Newman lll, J.C., Taylor Ill, A. C., Barnwell, R.W., Newman, P.A, and Hou; G.J.
. W., fAO0Overview of Se rOptimzationifot Gomper al ysi s and
Aerodynami ¢ ClAirtraftg/al.r3e Na. ba939, pp. 896.

11. Newman lll, J.C., Newman, P.A, Taylor lll, A.C.,and Hou, G.W. , AEf fi ci ent
Nonlinear Static AeGomnpateraad Rlugs/ovR8nNps.4nal ysi s,
May-June 1999, pp. 61628.

12. Singh, K.P., Newman 111, J.C., and Bays
FI ows Past Multipl e @IBAJk\ot 33, Nod, ARRielP9a,t i ve Mot
pp. 641649.

Book Chapters

1. Oloso,A, Taylor 111, A.C., and Newman |11, J.
Optimization Using Advanced CFD Codes, 0 Con
1998 (Eds. M.M. Hafez and K. Oshima), World Scientific Publishing Co., 1998, pp.

560-572.
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2. Newman lll, J.C., Pankashan, R., Whitfield, D.L., and Taylor, L.K.,
AComputati onal Hydrodynamic Design Using RA
Hydrodynamics, National Academies Press, 2003, pp1991.

Conference Proceedings

1. Liu, C., Newman lll, J.C., and Anderson, W.K., "Aegimline/Upwind Petrov
Galerkin Overset Grid Scheme for the Nav@&tokes Equations with Moving
Domains,"Proceedings of the 32nd AIAA Applied Aerodynamics Conferémaé
Paper 2014980, Atlanta, GA, June 2014.

2. Ahrabi, B.R., Anderson, W.K., and Nean lll, J.C., "HighOrder FiniteElement
Method and Dynamic Adaptation for Twi@imensional Laminar and Turbulent Navier
Stokes EquationsProceedings of the 32nd AIAA Applied Aerodynamics Conference
AIAA Paper 20142983, Atlanta, GA, June 2014.

3 Habestan, J.J., Newman I 11, J.C., and Arab
Adaptation Procedure using Linear Elasticity for Geometries Undergoing Large

Di s p | a c Proceedinigs af the 4th Joint tEuropean Fluids Engineering

Division Summer MeetingcFEDSM201422010, Chicago, IL, Aug. 2014.

4. Janus, J. M., Newman |11, J. C.; l vanci c,
Structure Data Transfer Algorithm for Mismatchele s h S i m@Ploceddings nofs , 0
the 21st AIAA Computational Fluid Dynamics Confeeeisan Diego, CA, June 2013.

5. Kapadi a, S. , Ander son, W. K. , Newman |11,
Design of Sol i cASMEXOtdIeternatioreal FueCCell Scisnce)
Engineering & Technology Conferen&an Diego, CA, July 2012.

6.Cchi ner o, T. , Dei ter s, T. , Hi ggi ns, .Jd. E. ,
and Testing of a Lar ge Co mpPooseedingsofAey mmet r i c
50th AIAA/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials

ConferenceAlAA Papa 092696, Palm Springs, CA, May 2009.

=1}
)

7. Burgreen, G.W., and Newma nPredittdd, J. C. ,
He mo | WHIFBA/NSF Computational Modeling for Cardiovascular Devices
Meeting ProceedingdRockville, MD, June 2009

8. Yamada,Y,Neman 111, J. C. |, a n d-Pladte winteElemehtr . , J . C.
Analysis of Compression Pre cracking and Its Influence on Subsequent Fatapke

Gr owt h B PBrbcaedings af thed7th International ASTM/ESIS Symp. on Fatigue

and Fracture TampaFL, Nov. 2007.

9 . Newman | ||, J. C. , and Bl ades, -SealeL . |, AnPar

Computational DesigrRroceedings of the 3rd AIAA Multidisciplinary Design
Optimization Specialists Conferen@dAA Paper 071930, Waikiki, HI, April 207.
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10. Bl ades, E. L., and Newman 111, J.C., nAe
Proceedings of the 48th AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics,
and Materials ConferencIAA Paper 072243, Waikiki, HI, April 2007.

11.Blades,EL, and Newman 111, J.C, AComputati one
Unmanned Aeri al Ve Rroceediegs af the AMAN Dyha@ndic€ L E, O
Specialists ConferencAlAA Paper 072237, Waikiki, HI, April 2007.

12. Balasubramanian, R., and Newman lll, ICCo mp ar i s o-basesdBbndAdj oi n't
Featurebased Gri d Adapt at i dProceédings offhe B6thtAIAA nal Ou't
Fluid Dynamics Conference and ExhjblAA Paper 063314, San Francisco, CA,

June 2006.

13. Groner lll, B.J, Lee, M.A, Moorhead, R.J.aMn, J.P., Newman lIll, J.C.,
AConcurrent Visualization of a Parallelized
International Society for Modeling and Simulation, HPC Spring Simulation
MulticonferenceHuntsville, AL, April 2006.

14. Groner, J., Lee,MMar t in, J., Moor head, R. J., and
Concurrent Visualization System for Highe r f or mance Comput ati onal
IEEE Visualization 2005 Proceedings Compenditvrarch 2005.

15. Balasubramanian, R. , recnadd Diée@eteradjoint | |1 1, J.
Sensitivity Analysis f oiSIAMConferetnceamm y Mach Nunm
Computational Science and Engineeti@ylando, FL, February 2005.

16. Brewer, W.H., Newman [ I, J.C., and Bur
Propus or s For | mproved GandiPtocetdingsonfthe@h f or manc e
International Conference on Numerical Ship HydrodynapBesan, Korea, September

2003.

17. Burg, C.O.E., Sheng, C., Newman lll, J.C., Brewer, W.H., Blades, E., and Marcum,
D. L . rificafiof and Validation of Forces Generated by an Unstructured Flow

S o | vB®mund Rroceedings of the 16th Computational Fluid Dynamics Conference,
AIAA Paper 033983, Orlando, FL, June 2003.

18. Newman lll, J.C., Pankajakshan, R., Whitfield, D.L., @awlor, L.K.,
AComputati onal D Baund @Proceddings af the Rl By&podium on
Naval Hydrodynamicg-ukuoka, Japan. July 2002.

19. Janus, J. M. , and Newman | |1, J. C. , nAer

Optimizati on f dProcedings ofthe38th Acrosphoe Sdiesceso
Meeting & Exhibif AIAA Paper 0060840, Reno, NV, January 2000.
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20. Newman [ I I, J.C., Whit f i-8idethdepeddernt . |, and
Approach for Mul ti di sci poundPracegdgs®fdhe §7tht i vi t vy
Applied Aerodynamics Conferendéol. 1, pp. 112, AIAA Paper 993101, June 1999.

21. Ander son, W. K. , Newman | | |, J. C. , Whi t f
Analysis for the NavieStokes Equations on Unstructured Meshes USiognplex

Var i aBound Brpcéeedings of the 14th Computational Fluid Dynamics Conference

Vol. 1, pp. 381389, AIAA Paper 98294, June 1999.

2 2. Newman 111, J.C., Taylor 111, A.C., and
Sensitivity Analysis and Desigdptimization of Complex Configurations Using

Unst r uct uBoendPrageedirys of the 15th Applied Aerodynamics

ConferenceVol. 1, pp. 420431, AIAA Paper 972275, June 1997.

23. Taylor 1I'l, A.C., Oloso, Apon20npAn Newman
Efficient, Accurate, Generd&urpose Code for Flow Shafee nsi t i vity Anal ysi
Bound Proceedings of the 15th Applied Aerodynamics Conferéntel, pp. 188197,

AIAA Paper 972204, June 1997.

24. Newman lll, J.C., Newman, P.A, Taylor W,C.,and Hou,G.3W. , A Nonl i near
Aerodynamic Design Opt i BoundBroceedingsafthe6th FI e x i b
AIAA/NASA/USAF Multidisciplinary Analysis and Optimization Sympqsiain 2, pp.

36-46, AIAA Paper 964108, September 1996.

25.Newmanll I , J. C. , and T-Rimdnsional Aedodynamié Sh&pe , AThr e
Sensitivity Analysis and Design Optimization Using the Euler Equations on

Unst r uct uBoendPrageedirys of the 14th Applied Aerodynamics

ConferenceVol. 1, pp. 177189, AIAA Pager 962464, June 1996.

26 . Newman 111, J.C., Taylor 111, A.C., and
Approach to Sensitivity Analysis and Shape
Bound Proceedings of the 12th Computational Fluid Dynamics GamdeVol. 1, pp.

69-80, AIAA Paper 951646, June 1995.

27. Singh, K.P., Newman 111, J.C., and Bays
FI ows Past Mul ti pl e ©rodeadiags efthe 32ndRerdspatei ve Mot
Sciences Meeting & ExhibiAlIAA Paper 940058, Reno, NV, January 1994,

28. Newman 111, J.C., and Baysal, o. , ATr an

Store Using Hybrid ByendRroceedimgeoftbend3ftlo si t i on, 0O
Atmospheric Flight Mechanics Conferens®l. 1, pp. 441450AIAA Paper 924571,
August 1992.

29. Foul adi |, K., Baysal, o. , and Newman | ||
Configurations with Multiple Not6i mi | ar C @doupddProeeadings,ofdhe5th

83



SIAM Conference on Domain Decomposition Methods &otid Differential
Equations May 1991.

Reports (unrestricted list)

1. Thompson, D., Luke, E., Newman lll, J.C., Janus, J.M., Tong, X., and Moore, C.,

ADevel opment of a St-Yehieglyefbnt &t ancl avonng B
RDECOMTARDEC Contrat W56HZV-08-C-0126, Final Report, Sept. 2010.

2. Marcum, D., Newman lll, J.C., Thompson, D., Blades, E. L., Walters, K., and

Hughson, M., fAEnhanced Computational Aerody
MSSUBCoEHPC206-04, April 2006. (also Final ContraReport, Defense
Intelligence Agency/Missile and Space Intelligence Center).

3. Newman 111, J.C., fAA New Approach for Di
Compl ex Vari abl es ;COEBREWM-OR Sgptember 200MS S U

4 . Newman | | Inversian byGhe Coniplekalaytoi Series Expansion
Method with Applicationto Discreté dj oi nt Sensi tivity Anal ysi s
MSSU-COEERGC04-08, September 2004.

5. Marcum, D.L., Newman Ill, J.C., Burg, C.O.E., Burgreen, G.W., Sheng, C., Blades,
E,Remot i gue, M., and Brewer. W., AComputati ol
the Analysis and Design of Marine-and Aeros
COEERGC04-0S, June 2004. (also Final Report, Office of Naval Research)

6. Sheng, C., Newman lll, J,(Remotigue, M., Chen, J.P., Marcum, D.L., and
Whitfield, D.L., fAnDevelopment of Unstructur
to MSU TURBO with an Arbitrary Mach Number
COEERG-02-16, October 2002.

7. Computational Simation and Design Center Staff A Comput ati onal Engi
Research Supporting the Analysis and Design
MSU Report, MSSECOEERGC02-09, May 2002. (also Final Report, Office of Naval

Research)

8. Newman lll, J.C., and WHiti e |l d, D.L., fASensitivity Deriyv
Computational Design Optimization, 0 Final R
Systems, March 2001. (modified for external release as MSU Report NT&HE)

ERGC-01-06, September 2001).

9.NewmanlllJ . C. ,-StfirAec tour al I nteraction, Anal ysi s
Final Report, NASA Langley Research Center, Jan. 2000.

10. Newman |11, J. C. , Ander son, W. K. , and V

Sensitivity Derivati v eS3URbpori MISWLOBERETPSE X Vari a
08, July 1998.
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Dissertation/Thesis

1. Newman 111, J.C., #fAlntegrated Multidisci
Sensitivity Derivatives for Geometrically C
Dissertation, VirginidPolytechnic Institute and State University, July 1997.

2 . Newman 111, J. C., fH-Edmplex a®liUnsteddpaNovimgn s Ab o u

Configurations Using Structurédv er | apped and Unstructured Gt
Dominion University, May 1994.
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B. Resume of Prakash R. Damshala, Ph.D, P.E

Name Prakash R. Damshala

Academic Rank Director of Graduate Studies, and Professor, Department of
Mechanical Engineering, CECS, UTC

Education

Georgia Institute of Technolog®h.D. (M.E.), September 1978

University of Miami (Florida), M.S. (M.E.), January 1972

Sri Venkateswara / Osmania University (India), B.E. (M.E.), January 1970

Academic Experience

Professor, M.E Department, CECS, University of Tennesse€hattanoog

(8/8871 Present)

Director of Graduate Studies in Mechanical Engineering at UTC (38&4ent), served

as Chair for P/T Committee for the CECS and serving as a Chair for Faculty Promotion
and Tenure Committee for the M.E Department. Worked on DesdyS@cond Law
Analysis of AirConditioning Systems, Cogeneration, CHP, Energy Recovery Systems,
Solar Energy Systems for ZeEmergy Buildings and Communities. Worked on

Analysis of Energy Efficiency and Energy Storage Technologies. Developed Computer
Software for Efficient Design and Analysis of Thermal Systems and for Evaluation of
Carbon Footprint for Industrial Institutions and Products.

Text Books

1. A Thermal Science Laboratory Manual A by
2. N Design andCéampbgenssodndh8ysmbémso by F
R.Damshala, Document Center, The University of Tennessee, Chattanooga,

January 2003

3. AA Modern Approach to Dgergnhioh Ayst Emsad

by Prakash R. Damshala and P.V. Kadaba, Paheafianuscripts is under
completion.

Software Development

1. AHeat o software devel oped by Prakash R.
ScienceLab Manual. It is also designed to be used in other thermal science
Courses, 1991.
2. A Research Todb Perform Transient Thermal and Economic Analysis of
Building Energy Costs using hourly weather data, 1998.
3. A software to assist in selection of insulation for replacement of Asbestos on Steam
Linesof Fossil Fuel Power Plants developed for an EftBject, 1988.
4. A software to perform Thermoeconomic Analysis of CHP (Combined Heat and
Power) Systems, 1999.
5. ATERSA, Transient Energy Recovery Systen
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6. A software to determine the Carbon Footprint of an Industrial Company and its
Products.

Associate Professor, CECS, University of Tennessee, Chattanodqg1i 88)
Taught a Variety of M.E courses, Advised on M.S Theses. Consulted with TVA on
several engineering projects (198800) related to fossil power plants and secured a
grant.

Assistant Professor, M.E Department, Youngstown State Universit9/777 81)
Taught a Variety of M.E courses, Advised on M.S and undergraduate Theses.

Visiting Assistant Professor, M.E Department, New _Mexico State University
(/777 7/77)
Taughta Variety of M.E courses, and wrote a research proposal for a grant.

Professional Registration
Professional Engineer, State of Tennessee (To be Reactivated soon)
Professional Engineer, State of Ohio (Not Active)

Professional Societies

Member of AHIRAE Handbook (Systems & Equipment) Committee, (2603 8 ) ,
(20166 2 0)

Member of ASME

Member and Faculty Advisor of ASHRAE Student Chapter

Vice-Chair for ASHRAE Handbook Chapter 5.5 Aip-Air Energy Recovery

Awards

1. Nominated for the University Blinguished Professor Award by the Dean of

Engineering at YSU.

2. Received special award for scoring the highest grade in the P. E. examination for the

state ofOhio.

3. Listed in Whods Who Among Americabs Teac

ServiceActivities

Serving as a Faculty Advisor to ASHRAE Student Chapter, as aChe& of

ASHRAE T.C 5.5 Committee, served for four years as member of ASHRAE Handbook
Committee, one year as a member of ASHRAE Professional Development Committee,

served as mendb of Faculty Senate, member of university academic standards

commi ttee, as a member of school s graduate
school 6s rank and tenure committee, as a bo
ASHRAE for the last five yaa and offered F.E refresher courses.

Publications, Reports, Presentations, Thesis and Engineering Project Advisement

1. ADevel opment of Numeri cal Mo d e |l for Ther
Mat erial 0 Engineeri ng P EmmipeerngProjebtAdvisbd b hav Re
Prakash Damshala, December 2015
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2 . ADevel opment of Numeri cal Model for Ther
Project,by Phani Kumar Tangirala, Engineering Project Advisor, Prakash Damshala,
May 2015

3. ADevelfopmeet i cal Model for DeVap System
Engineering Project, by Manoj Kadiyala, Engineering Project Advisor, Prakash
Damshala, May 2015

4 . AComparative Analysis of the Levelized C
Panels,Cocentrative PV Panels and Parabolic Trc
by Juan C. Sanchez, Engineering Project Advisor, Prakash Damshala, December 2014

5. AAl ternate Cooling Methods in Electric T
Conser vat i ogrPjecEby WillimreEke Wabster IV, Engineering Project
Advisor, Prakash Damshala, December 2014

6 . AAssessment of Compressed Air Energy Sto
Patrick M. Johnson, Thesis Advisor, Prakash Damshala, May 2014

7. A Westad i nkd i on and Purification Using Sust
Thesis by Michael Louis Broggi, Thesis Advisor Prakash Damshala, April 2013.

8 . AAnal ysis of Solar Assisted Absorption C
Thesis by Gnananesan Anlyraj, Thesis Advisor, Prakash Damshala, December 2012

9. ADevel opment of an Energy Storage Tank M
Thesis Advisor, Prakash Damshala, December, 2012

10. ACombined Heat and Power , Résegaentanol ogy Re
Building,0 M.S Thesis by Nadine Reinert, Thesis Advisor, Prakash Damshala,
November 2012

11. APotenti al Energy Cost Savings by Use o
Multi-St or age Buil dingo M. S ThesirsPrabagh Ahmed Sh
Damshala, December 2012

12fEner gy Efficiencyb6s Role in a Zero Energy
Upgrades in a Residential Test Home to Redu
Drew Frye, Thesis Advisor, Prakash Damshala, May 2011

13. AEconomic Anal ysi
Commercial Buildingg pr esent ed
Shanghai, China, August 2010

s of Using Gasifier to
by Prakash Damshal a, S

14. ADynamic Analysis of GranelsafdoNindect ed Hyb
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Turbines foralighCo mmer ci al Buildingd M.S Thesis by
Advisor, Thesis Advisor, Prakash Damshala, May 2010

15. AEconomic Analysis of Biomass Fired Gas
Li ght Commer c.BahesisByMadad NellogepThddis Advisor, Thesis
Advisor, Prakash Damshala, May 2010

16. AAssessment of Liquid Desiccant Cool i ng
Williams, Thesis Advisor Prakash Damshala, May 2007

17. AEconomi c cBeedhn eGHR sSyosft eAmisvtanby Pr akash D
Proceedings of CLIMA 2005 Congresso in Laus
18. ATher moeconomic Analysis of Cogene i
Commercial and I ndustri al tBamPughd Thesgs

Advisor, Prakash Damshala, May 2004

nerati o
A M. S T
19. AEner gy Cost Savings with Use of DOAS S
Prakash Damshala, Proceedings of ASME World Congress, Washington D.C, Nov 2003

20. AEner gy Cost ESayRecogesy Systene with Dedithtede o f
OQut side Air Systems (DOAS) 06, bpSHRAEakash Dha
Annual Meeting in Kansas City, MQune 2003

2 1. A AP uMuplotsie Ther mal Design Project that W
Robert Bailg, published in The International Journal of Mechanical Engineering
EducationVolume 30, Number 2, April 2002.

2 2. AA Computer Design Project for an Energ
Damshala, a paper presented at ASEE southeastern conferenaeCieddleston, SC in
April 2001

2 3. ANumerical Analysis of Solar Storage (T
Energy Recovery Conditions @A by Prakash R.
presented at ASEE southeastern conference, April 2000 atsBlack Virginia.

24. AEl ectronic ASHRAE Handbooko by Prakash
meeting of ASHRAE regional chapter meeting for professional development credits,
February 2001.

25. ATher moeconomi ¢c Anal ysumericad Techaiqu&sHP Syst e
by Prakash R. Dhamshala, Transactions of ASHRAEruary 2000, Vol 106, Part 1.

2 6. AEval uation of Centrifugal Chill erso by

monthly meeting of the ASHRAE Regional Chapter for professional devetdpme
credits, February, 2000
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27 . AGl obal War ming and Air Pol | ultiioomndds by P
Club Group, Hyderabad, India, June 1999

28. ATher modynamic and Ther moeconomic Optin
Syst emo M Zee§hanKkkan,dhesisyAdvisor, Prakash Damshala, June, 1998

29."Multi -Purpose Design Project for Engineering Students of Coming Century,” by
Prakash Dhamshala, a paper presented at ASEE Annual Meeting in June 1997, at
Milwaukee, WI

30. "A Comprehesive Heat Transfer Design Experiment,” by Prakash Dhamshala, a
paper presented at ASEE Annual Meeting in June 1997 at Milwaukee, Wisconsin

31. "An Experimental Design Project in Fluid Mechanics," by Prakash Dhamshala, a
paper presented at ASEE Annigeting in June 1997 at Milwaukee, Wisconsin

32. AComputerds Role in Efficient Design of
Prakash Damshala, a paper presented at ASEE Annual Meeting in June 1997 at
Milwaukee, WI

33. AComputer PeRbobge in Efetettobmec Cooling
Damshala, a paper presented at ASEE Annual Meeting in June 1997 at Milwaukee, WI

34."Investigation of Opportunities to Reduce Energy Consumption and Costs in a
School Building Using Detailed Computer Simulatierogram,” M.S Thesis by
Chinnakaruppan Sathappan, Thesis Advisor, Prakash Dhamshala May 1996

35."Computer Modeling for Thermal and Stress Analysis of Slag Monitor for Utility
Boilers," by Prakash Damshala, a report submitted to TVA March 1995

36."Computer Modeling of Phase Change Materials for Optimum Results,” M.S Thesis
by Pornpimo Vongsansunee, Thesis Advisor, Prakash Dhamshala August 1995

37."Development of ANSYS Model for Tube Failures Fossil Fueled Boilers,” M.S
Thesis by Z. Konziak, Thses Advisor, Prakash Dhamshala August 1995

38."Impact of Alternate Refrigerant on Evaporator Design and Analysis of Compact
Heat Exchangers,"” M.S Thesis by Parag Dadeech, Thesis Advisor, Prakash Damshala
April 1994

39 "Comparative Analysis of Four fierent Heat Pumps for Maximum Energy Cost
Savings," M.S Thesis by Abdulla Udaipurwala, Thesis Advisor Prakash Damshala
April 1992

40."Assessment of ASD Heat Pumps for Commercial Applications," by Prakash
Damshala, a report submitted to TVA, Februb®92
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41."Fabrication, Instrumentation and Development of Data Acquisition System for
Thermal Experiments,” M.S Thesis by B. H. Farlett, Thesis Advisor, Prakash Damshala
April 1990.

42. "Components of Energy Conservation in Residential Buildingss'Nhesis by Md.
Kazemian, Thesis Advisor, Prakash Damshala, April 1989

4 3. fEased Asdessment of Asbestos Insulation Substitutes for Steam Lines in
Fossil Fuel Power Plants,” by Prakash Damshala, EPRI Report, ApriRR826650.

44."Modeling of Slag Monitor and Water Tubes in Utility Boilers," Prakash Damshala
and G P. Sasmal, a report submitted, TVA, May 1989

45. fnDevel opment of Numeri cal Model for Det
in the WatetWa | | Boi |l er Tub easeadraVWrashad JabnaalsThesisby Gy
Advisor Prakash Damshala, May 1988

46."Industrial Insulation for Steam Lines of Fossil Fuel Power Plants," by Prakash.
Damshala and Jerry D. Fourroux published in Power, May 1988 issue

47. "Introduction to Computer Efighrough HVAC Education," by Prakash Damshala,
published in ASHRAE Transactions 1987, Vol. 93, Pt. 1 and also presented in Winter
Annual Meeting of ASHRAE in New York 1987

48. "Simulation of Solar Ponds with Simple
Thesis byTom Eldridge, Thesis Advisor, Prakash Damshala, April 1987

49. "Economic Impact of Ice Storage Systems on Building Energy Costs," M. Thesis by
Bheroze Ghorbani, Thesis Advisétakash Dhamshala, April 1986

50. "Evaluation and Simulation of Solaugmented Heat Pump Water Heating
System," M.S Thesis by Robert Steele, Thesis Advisor, Prakash Damshala, April 1986

51. AOptimization of Power Production from
C. Amin, Thesis Advisor, Prakash Damshala, Ap883

52. "Optimization of PoinfFocusing Distributed Receiver Solar Thermal Electric
Systemusinga Simple Solar Insolation Model,” M.S Thesis by M. Akbari, Thesis
Advisor, Prakash Damshala, August 1983

53. "Influence of Rankine Fluid/Cycle and thed®nal Solar Insulation on the Solar

Rankine Systems," M.S. Thesis by Kaushik Choudhary, Thesis Advisor, Prakash
Damshala, at Youngstown State University, April 1981
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54. "Optimization of Heat Exchanger for Solar Concentrators," by Prakash Damshala
presented at the National Forum of Solar Cooling and Heating, Miami Beach, Florida,
Dec.1976, and also published in the proceedings of the conference.

55. "Experimental Solar Heat Supply System with Fixed Mirror Concentrators for the
Heating and Coolingfduildings,” by J.R. Williams and Prakash Dhamshal&fitied
report presented to ERDA, 1975.

Research Grants
1. " Survey of Literature for Development of Knowledge Based Expert System For
HVAC Applications," Prakash Damshala, CECA Grant of $2,508Bummer of 1986.

2." A Proposal for Preparing a Plan for UTC Operation of the TVA-8onvection
Solar Pond as an Energy Engineering Field Laboratory,” James Cunningham, Prem
Chopra, Prakash Damshala, James Hiestand, and Rol\@&AxGrant of $10,000.
Contract No. TWV48192A, Task No. UT6015.

3. " Development of Simple Model for Radiant Barrier Insulated Systems," Prakash
Damshala, TVA Grant $48,089 for 1986 academic year. Contract No. P8192A,
Task No. UTG86016.

4. Contractual work with TX for research work on "Insulations, Thermal Storage,
Desiccant Cooling, Erdse Energy Storage Optior&efractories In Cyclone Boilers,
and Numerical Modeling of Slag Monitor Probe,” $50,000 until the end of September
1988.

5. "BroadBased Assessmeat Asbestos Insulation Substitutes for Steam Lines In
Fossil Fuel Power Plants," Grant from EPRI for $39,820 contract-RPA26650.

6. Contractual work with TVA for graduate assistantships, $10,000 January 1988.

7. "Assessment of ASD heat pumps @mmercial Applications,” TVA Grant $10,564
for 199292 Contract No. TW85688V, Task No. UT€394-536.

7. "Computer Simulations on Slag Monitor," TVA Grant $23,922 for 1982Contract

No. TV-85688V, Task No. UT€394-598.

8 . ADesign mandf CEmetguycReéeooverASHRAEmonstr ati
Grant for $ 5000, 2007

9. ADevel opment of Software to Estimate the
PlayCore, Fort Payne, Alabama, $ 24,000, May 2014.

Professional Development Activities in the LasFive Years
Attended Professional Development Courses on Energy Management Practices,
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Combined Heat and Power, Building Demand Response and Coming Smart Grid Jan,
2015.

Attended ASHRAEOGs winter annual meetings fo
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Appendix G. Undergraduate SyllabiExamples
HE[JNIVERSITYof TENNESSEE OF

CHATTANOOGA

College of Engineering and Computer Science

Term: Summer Il 2016

Course Subject/Number ENGR 3520 Section(s): 02D CRN: 31290

Title: Engineering Economy

Schedule: TBA On-line

7 hours of selpaced learning (Blackboard & Adobe Connect) per week

Contact Information: Instructor:
Office Location:

Office Phone:
Fax

Office Hours:

E-mail Address:

Jan M. Evans
EMCST 235

4234255786
423-4255818

Tu & Th 3:007 5:00PM
and by appointmengince a

number of unscheduled meetings
may be added to my calendar, it is
best to email me for an
appointment at least 24 hours in
advance

JanEvans@utc.edu

ADA STATEMENT: Attention: If you are a student with a disability (e.qg.
physical, learning, psychiatric, vision, hearing, etc.) and think that you might ng
special assistance or a special accommodation in this class or any other class,
Disability Resource Center (DRC) at 42806 or come by the office, 102 Frist Ha
http://www.utc.edu/Administration/DisabilityResourceCenter/
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CATALOG DESCRIPTION:

ENGR 3520- Engineering Economy(3) Credit Hours

Economic decision making for engineering systems. Choice of alternatives by equivalent
annual cost, ratef-return, present worth, and benefdst methods. Tax influences,
statistical decision making, replacement policy. Fall, spring and summer semesters.
Lecture 3 hours.

Prerequisite: ENGR 2220 or MGT 2110 and MATH 1910 or MATH 1950 with
minimum grades of C or department head approval.

Differential Course Fee will be assessed.

Textbook:

William G. SULLIVAN

Elin M. WICKS
C.Patrick KOELLING

ENGINEERING
ECONOMY

- i RequiredWilliam G. Sullivan, Elin M. Wicks, C Patrick

Koelling, Engineering Economy, f&Edition, Prentice Hall, 2013SBN-13:9780-13-
3439274

Applied

Engineerin
Economics
Using Excel

Recommendedvierwan B. MehtaApplied Engineering Econonsc
Using Excel Industrial Press, 2018BN: 9780-83-1135010

Supplemental Texts: (not required, but may be used as reference)

Blank, L. T., and A. J. Tarquittngineering Economy’th ed. (New York: McGraw
Hill, 2005).1SBN-13: 9780-07-3376301.

Fabrycky, W. J., G. J. Thuesen, and D. Verfaaonomic Decision Analysi8rd ed.
(Upper Saddle River, NJ: PearsBrentice Hall, 1998.SBN-13: 9780-13-0281289.
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Horngren, Charles T, Srikant M. Datar and Madhav V. R&ast Accountind.5th
Edition Upper @ddle River, NJ: Pearson Prentice Hall, 2012BN-13: 978
0133428704

Internal Revenue Servic¢aublication 534. DepreciatiarlJ. S. Government Printing
Office, revised periodically.

Park, C. SContemporary Engineering Economiéh ed. (Upper Saddle Wir, NJ:
PearsonPrentice Hall, 2011).ISBN.3: ISBN 0-13-6118488

White, J. A., K. E. Case, and D. B. Pr#ttinciples of Engineering Economic Analysis
6th ed.(New York: John Wiley & Sons, 2012). ISBN3: 9781118163832

Software: Microsoft Office (200, 2010, 2013 or 2016) with access to Excel,
Each student should also have a scientific calculator.
Additional references will be listed in Blackboard, including cases, articles and notes.

Purpose of Course:Most of the engineering and constructiomjpcts that you will
undertake during your career will have to meet three (3) major tests in order to be built:

1. The project must be technically sound and workaliest of the classes that you
will take as part of your degree program are intended to emisat you have the
knowledge and background to design technically sound and workable projects.

2. In a free market economy successful project must make an economically
attractive investmentf your technically sound engineering/construction design
canna make money, no one will build it. This is where this class comes in. As an
engineer it is not part of your undergraduate degree program to make you an
expert in business and finance, but it is necessary that you know how to assess
whether the earningsdm a project will satisfy investors sufficiently to obtain the
capital to build the project.his is the class where you will learn how to assess
whether the earnings potential of a project will make it the type of endeavor
in which people will invest.

3. The project must be legal to complete and you as a professional must follow
ethical standardsA big part of this has to do with environmental soundness, and
Dr. Sullivan emphasizes sustainability in the text. Your individual degree program
should provide aditional training for you in this last area, but legal and ethical
perspectives will be emphasized throughout the course.

Course Topics:

1. Foundations Cash Flow Factors, Combining Cash Flow Factors, Nominal and
Effective Interest Rates
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2. Decision Making:  Present Worth Analysis, Annual Worth Analysis, Future
Worth Analysis, Rate of Return Analysis (Single Project), Rate of Return
Analysis (Multiple Projects)

3. Choices Among Alternativesethodology, MARR, IRR, ERR, and Multiple
Attributes

4. Sensitivity Anlysis: Breakeven Analysis, Formalized Sensitivity Analysis,
Graphical Techniques

5. Applications: Replacement and Retention Decisions, Benefit/Cost Analysis,
Selection of Independent Projects Under Budget Limitation

6. Advanced Topics: Effects of Inflation Depreciation Methods, AfteFax
Economic Analysis

ABET Rubrics Addressed (2013):

1. Student Outcome A: Ability to apply fundamental knowledge, techniques,
skills, and tools, as evidenced by interim assignments and examinations

2. Student Outcome BJse mathscience, and engineering technology principles
to solve problems, as evidenced by examinations.

3. Student Outcome F: Identify, analyze, and solve engineering technology
problems.

4. Student Outcome L: Knowledge of basic economics of business.

Course Objectives The instructor intends to accomplish the following during the
course:

1 Provide the student with a background in engineering economic principles in
the following areas: interest and equivalence, economic analysis of
alternatives, depreciation, income éaxestimating, decisiemaking, risks,
financial statement, and economic analysis of operations. (1)

1 Provide the student with analytical skills necessary to formulate and solve
basic problems in engineering economic studies including computer based
solutions. (2, 3)

1 Help students develop and appreciation for the impact of economic decision
making in design and operations and the implication of these choices in the
corporate environment. (4)

Course Outcomes: Upon completion of this course, the successudant will be
able to:
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1 Define and provide examples of the time value of money and demonstrate
the effects of depreciation, income taxes, inflation and price change in
engineering economic analysis problems. (1)

1 Evaluate projects from a financial perspeetias optimizing financial
performance of a project is a key responsibility of the engineer and
technologist in the decision making process, includingitieeof EXCEL
spreadsheets, cash flow diagrams and financial functions to model and solve
engineeringeconomic analysis problemslizing proper units(2).

1 Identify critical factors necessary to provide solutions to problems and
eliminate superfluous or redundant mateid).

1 Assess the economic viability of engineering and construction projects and
avad financial mistakes through the analysis of money and its impact on
decision making including computer based tools. (1,2)

1 Understandnajor concepts and techniques of engineering economic analysis
that are needed in the decision making process, incluolingyot limited to,
the following areas: interest and equivalence, economic analysis of
alternatives, depreciation, income taxes, decisiaking, risks, financial
statement, and economic analysis of operations. (1,3)

1 Perform well on the engineering ecomp portion of the FE examination
(1,2,3)

Instructional Methodology: The most effective and efficient use of our most limited
resource instructional time requires wholehearted preparation by both the instructor
and the studenRead the assigned matdrbefore viewing the lecture and submit the
problems and Take the quizzes by the due ddéess participation is not part of the final
grade and but will be considered by the instructor in determining the final grade.

The class is arranged in the form twventy (20) modules, developed by Dr. E.H.
McMahon and used by him successfully for a number of yEarsach of the modules,

a specific topic will be covered by a lecture, a problem set and aAfjter.reading the
material in the text, you shouldten to the lecture and do the interim assignments (you
can repeat the problem sets as many times as you want). While copies of the PowerPoint
slides used for the lecture will be available, you should not consider reviewing the slides
to be an adequate sihute for the lectureAdditional material will be made available
through the lecture presentation and response to student questions will generally be done
via email or by prescheduled office conferenc€lass time will be available to review

the interm assignments by answering specific student problenesim assignments (out

of cl ass problem sets/interim assignment
understanding of the material and his/her ability to solve probkmaar to those which
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will be on the exams, so copying solutions from another student or the solutions manual
will not be beneficiallndividual help will be available by contacting the instructor.

The limited out of class problem sets given in this class are sufficient to alloiw gee

how things discussed in lecture are done, and to help you gage whether or not you have
learned how to do the problems. They are not sufficient for purposesliofg the
techniques and procedures or having you learn by the shear mass of the ofuimies

you have performed a particular task. Similarly, with reading assignments from the text
book, this class has been designed with the view that your major topical learning resource
is lecture and working problems. With these constraints in mirsdclass has been
designed with a two tier learning structufe online instruction and individual
preparation.

Weekly (after modules for the previous week have concluded) an exam on the material
covered since the previous exam will be made availablenemihich must be completed

and submitted by noon of the following Monday (you generally only get one try at the
exam). These interim exams will be taken online and you must submit your written
calculations by attaching them to Blackboafdhe final will be administered live
during the scheduled final exam date time for this class in classrooms on thHe& Bloor

of EMCS. You must be present, in person, for the final.

Nature of Course:

The course is onlin@.he lectures and the interim assignment problemsweswvill be
recorded using Adobe Connect.

Each week one week of work at a time will be posted beginning on Wednesday, June
29th.

Many of you may not have taken a course online and you should understand that this
form of instruction requires disciplinandghe part of the studentou must keep up with
the class and devote the same amount of time to listen to the lectures-ataas in
student would (approximately seven (7) hours per week) in addition to the time to
complete the interim assignments, qeand testd.he course material will be on
Blackboard, including course information, announcements, lecture notes, interim
assignment answers, quizzes, test, and grades.

The class is arranged in the form of modukes. each module there is a lecture, a
interim assignment problems set, a review of the interim assignment problems, and a
quiz. These must be done in sequerfdéof the work for the week will be due by
midnight the following Tuesday.ou should stay on schedule and complete the
modules asghned each weelf you are unable to complete the assigned work on time
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you should email me before the due dateany casevork that is more than a week late
will not be graded and you will receive a ZERO.

You will listen to the lecture, check that yoave reviewed it, the interim assignment
problems will appear and you will do the interim assignment problems (you can repeat
the interim assignment problems as many times as you want), the review of the interim
assignment problems will become available yod mark when you have reviewed it,

then a quiz will appear (you only get one try at the quiz). Once you have completed the
quiz the next module will be able to be accessed.

For the quizzes beginning with Quiz #8 you will have to submit a document or
spreadsheet with your quizIf you do not submit the document or spreadsheet, you
will receive a zero on these assignments. A calculation document or spreadsheet on
a exam must be submitted when the exam is submitted in order to receive credit on
the exam.

In addition to the quizzes and interim assignments, there will be a five (5) interim
exams and a final examinatiofhe exam will be taken online and you must submit
your written work by attaching it to Blackboaithe final will be administered live on
August 8" at 5:00i 8:00PM EDT.You must be present, in person, for the final or have
a human resource person or another person authorized by the instructor monitor the
final examination.

Your work must be your own. You are not permitted to work with others an the
quizzes or examslf it is determined that you are collaborating with others by
either giving or receiving information, you will receive a zero.

Online Class: Online students will need to have or purchase a head set in order to get
quality audio foithe lectureslt is important that the headset be of reasonable quality. The
following are suggested: Logitec Clear Chat Comfort, Logitec Premium, H530 or
Plantronics Audio 350 Ultimate or 625you have a question about the suitability, please
email theinstructor

Blackboard: Blackboard will play a significant role in the conduction of this class.
Assignments will be made and submitted via Blackboard; examinations will be
administered on Blackboard; and grades will be posted on Blackbibaydu are
unfamiliar with Blackboard, you may use the Student Help 101 button, enroll in-an on
line training course, or contact the Walker Teaching Resource Center to register for a
classroom course.
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EMAIL The easiest and quickest way to communicate with me IdMaemail. |

will communicate important information with you using your UTC studemiad. You
are responsible for assuring your UTnail account is valid and for systematically
reading your @nail. Your failure to read your email will not relieve yotiany
responsibility associated with the communicatibaring the first week after the
semester begins | will send an email to ylowill notify you in class that this has beer
sent.If you do not receive it, please notify me immediately so we resbb/enaatter in a
timely fashion.

Please check your UTC email on a regular basisdo not have the means to contaqt
students via personal accounts for mass mailings (announcement#f, yia. have
problems with accessing your email account, contact tiye Blesk at 423/4238000.

Class Guidelines:

This syllabus will generally remain static but the class schedule is subject to change
with prior written notification on UTC Online (Blackboard), by email, and/or in class

Evidence of cheating on any graded vkowill not be tolerated The guilty party or
parties will receive a zero on the work and/or may be subject to being reported to the
Honor Council.

Letter grading: 90-100% A
8071 89% B
701 79% C
601 69% D
Below 60% F

Grading Policy:

This course utilizes facilitated lectures and a seri@stefim assignments to assist
students in achieving the course learning outcomes. The assessment criteria for the
stated student learning outcomes will include quizzes, , five interim exams, aadl a fi
exam. Interim assignments are student exercises to provide review and practice in
problem solving and will not be part of the final grade.

1. Interim Exams (60%): There will be five (5) interim exams, each worth
150 points All exams will be orline, will be operbook, opemotes, and
you will have approximately four (4) days to complete the exer€isere
is no time limit, but once you have begun the exam you must complete and
submit it. The best four (4) scores on the five (5) exams will be used in
determining your semester gradee. You can drop your lowest gradio
makeup examinations will be given

101



2. Final Examination (20%): There will be a comprehensivefinal
examination, worth 200 pointé/hile this exam will be ofine, openrbook,
and opemotes, you will have to be present in EMCS classroom to be
assigned at the scheduled final exam period to complete the exdlaise.
makeup examinations willbe giveh f you are i | | (with a
alternate evaluation may be substituted.

3. Module Quizzes (20%): This course requires student participation in
order to be successfulhe grade you score on each of the twenty (20)
module quizzes will count ten (10) poingdl module exams count equally
and if you miss one you will score a zero.

Details on Grading Methodology:

Unless otherwise stated, grades on exams will be assigned as detailed below:

T An answer will be marked Acorrecto i f it

1 If you do not show your work (calculations), but have a correct final answer,
itwilbemar ked Awrongo and onl y pThisdassal cre
i's not intended to reinforce the adage

- &

1 If an answer has arithmetic errors, but is conceptually correct, a portion of the
total points associated with thadrticular problem will be deducted.
1 If an answer is conceptually and mathematically wrong it will be marked
Awrongo, and the student wil!/| not receiyv
1 Note also, partial credit would be provided if you have a wrong answer but have
listed theinformation given in the correct terms and have shown the correct steps
of calculations, including cash flow diagram where applicable.
1 Some assignments require the students to provide the instructor with an electronic
spreadshedinot a .pdf file of the spreadsheet]with the solutions to certain
probl ems. Il n that case, an answer wil|
numerical values and the Excel function used are correct. Points will be taken off
for mathematical errors and NO CREDIT will be givethié incorrect financial
function is used.

Class Schedule:

A separate class schedule with specific topics will be issued which may be modified as
necessarylhe general schedule will be:

Week 1: Modules Oi 3

Week 2: Modules 4i 6 Interim Exam 1
Week 3 Modules 7i 9 Interim Exam 2
Week 4: Modules 10" 13 Interim Exam 3
Week 5: Modules 14 16 Interim Exam 4
Week 6: Modules 17 20 Interim Exam 5
Monday August &:007 8:00 PM Final Exam
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e[ JNIVERSITYof TENNESSEE OF

CHATTANOOGA

College of Engineering and Computer Science
Department of Engeering Management and Technology

Term: Fall 2013
Course: Subject/Number: ETEMA4570 Section:0  CRN: 40443
ENIE 4570 0 41913
Title: Quiality Control and System Relidity
Schedule:  Time: 12:1571 1:30 p.m.  Day(s): Tuesday Thursday
Location: EMCS 407
Contact Information: Instructor: Jan M. Evans
Office Location: EMCS- 235
Office Phone: 4234255786
Fax number: 4234255818

Office Hours:

Mon 1:307 3:00 pm
Tues 9:3071 12:00 am
1:307 3:00 pm
Wed 1:3071 3:00 pm
Thurs 9:3071 12:00 am
1:307 3:00 pm

and by appointment

E-mail Address: JanEvans@utc.edu

Attempts will be made to respomal student inquiries within one day.

ADA STATEMENT: Attention: If you are a student with a disability (e.g. physical,
learning, psychiatric, vision, hearing, etc.) and think that you might need special
assistance or a special accommodation in this class or any other class, call the
Office for Students with Disabilities at 425-4006, come by the office - 102 Frist Hall
or see http://www.utc.edu/OSD/
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If you find that personal problems, career indecision, study and time management
difficulties, etc. are adversely affecting your successful progress at UTC, please
contact the Counseling and Career Planning Center at 425-4438 or
http://www.utc.edu/Administration/CounselingAndCareerPlanning/

Textbook (Required): Besterfield, Dale H.Quality Improvement, Ninth Edition,
Prentice Hall., 2013. ISBN-03-2624419.

Additional reference texts are included in Bibliographysection of the Oi#line
material.

Software Requirements:  Microsoft Office (versions 2007, 2010 or 201®jord,
Excel, PowerPoint and Visio.

Supplemental Software QM for Windows, PQ Systems software (including
CHARTrunnerjand theSolveraddon to Excel may also
be used.

NB: Some propetary software may not be compatible
with Blackboard.

Course Description 20122013 Undergraduate Catalog
ENIE 4570- Quality Control and System Reliability (3) Credit Hours

The design and analysis of quality systems. Fundamental coverage of statistieak
control, quality control concepts, control charts, product specifications, process control,
acceptance sampling systems, and other means of assurance widely used in many
industries to improve product and service quality and to reduce costs. titoodo
reliability considerations and calculations. Fall semester. Lecture 3 hours.

Prerequisites:ENGR 2220 with a minimum grade of C or MGT 2120 and MATH
1830 or 1910 with minimum grades of C or department head approval.

Course Objectives: Upon compléon of this course, the successful student will be
able to:

1. Calculate measures of central tendencies and dispersions from samples. [b,f]

2. Construct control charts for variable and attributes and interpret the data. [a,
b, c]

3. Recognize techniques to impmprocess performance. [c, f]
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Understand the concepts of specification and tolerance. [a, c]
Understand the concepts of Total Quality Management (TQM). [k, m]

Differentiate between random variation and controllable variation within a

process. [a, b]

. Provide the theoretical and practical tools for the design, production, testing,

and maintenance of engineering systems and components having a
predictably low probability of failure. [c,d]

Appreciate the ethical and societal responsibilities of engineers and
managers in the practice of quality control. i, j]

Course Outline: The class material covered will be as follows:

1.

Introduction to Quality (approximately 2 weeks)
a. Definitions and Dimensions of Quality

b. Fundamentals of Probability

c. Fundamentals of Statistics

. Total Quality Management and Lean Manufacturing (~ 2 weeks)

a. Principles and Practices

b. Tools and Techniques

c. 1SO 9000 and 14000

d. TPM

Control Charts for Variables (~3 weeks)
a. Specifications

b. Process Capability

c. Six Sigma

Control Charts for Attributes (~2weeks)
a. Non-conformities

b. Process Capability

c. Uses of the, np, c,andu Charts
Acceptance Sampling (~2 weeks)

a. Lot-by-Lot Sampling

b. Sampling Plan Design

c. Operating Characteristic Curves
Reliability (~2 weeks)

a. Fundamental Aspects

b. Availability and Maintainability

c. Life Testing

Quality Management and Planning (~1 week)
a. Quantitative and Qualitative Tools
b. Supply Chain and Vendor Certification
c. Product Liability

Detailed assignments are listed in @aurse Schedulgection of the Oiine
material.

Letter grading: 90-100 A
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8071 89
7071 79
607 69
Below 60

mMoOw

| plan to use UTC Online (Blackboard) to administer tests, post grades, make
assignments, provide solution sets and provide materials | feel will benefit your course
progressilt is your responsibity to systematically check UTC Online.

Grading Policy:

1. Examinations (40%): There will be two (2) interim examinations worth
20% eactMake-up tests will not be given.

2. Interim Assignments (20%): Interim evaluations will include, but not be
limited to cae studies, problem sets, article critiques, and computer exercises.
Late submission will be penalized; no work will be accepted after solutions are
made available.

3. Experiential Exercises (20%): Students willperform eight (8) exercises
demonstrating ggication of knowledge gained in the class including, but not
limited to, probability and statistics, use of measuring instruments, control charts
for variables, control charts for attributes, operating characteristic curves,
reliability, and availabilityand maintainabilityLaboratory reports will be
submitted.

4. Presentation (15%): Each student will make an oral presentation and
submit a written report on a quality topic.

5. Class Attendance and Participation (5%): Everyone is assumed to be
an adult anavill attend class if at all possibld#.you are not present, you cannot
participate, so you will receive no credftyou are ill prepared or inattentive in
class, you also will not receive full credit.

Class Guidelines:

This syllabus is subject to @hge if conditions currently unforeseen develop with prior
written notification on UTC online, by email, and/or in class

Horizontal learning (from fellow classmates) is important in gaining maximum benefits
from this course, so participation and contritlmun within your groups is extremely
important, and failure to play a positive part in the group submission will adversely
affect your course grade.

The use of cell phones or other communication devices is strictly prohibited during
lectures, tests, labatories or presentations
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Evidence of cheating on any graded work will not be tolerat€de guilty party or

parties may be subject to receiving a zero on the work and/or being reported to the

Honor Council.

EMAIL The easiest and quickest way to commataavith me is via UTC-enail. |

will communicate with the class using emaibu are responsible for assuring your
UTC email account is valid and for systematically reading your elaiilr failure to
read your email will not relieve you of any resporigijpassociated with the
communicationDuring the first week after the semester begins | will send an emai
you. | will notify you in class that this has been sdhyou do not receive it, please
notify me immediately so we resolve the matter imeety fashion.

Please check your UTC email on a regular bdfsy@u have problems with accessing
your email account, contact the Help Desk at 42340.
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Appendix H. Graduate Syllabi Examples
e[ JNIVERSITYof TENNESSEE OF

CHATTANOOGA

College of Engineering and Conmer Science
Department of Engineering Management and Technology

Term: Spring 2017

Course Subject/Number ENGM 5570 Section(s): 0D CRN: 27653
Title: Advanced Qality Control

Credits: 3 graduate credits

Schedule:  Time: 3:2571 4:40 pm Day(s): Mondayi Wednesday
Required Classes: W 1/11; M 2/13; W 3/8; M 4/24

Location: EMCS 202

Contact Information: Instructor: Jan M. Evans
Office Location: EMCSi 235
Office Phone: Office 4234255786
Fax 4234255818
Office Hours: Mon 1:307 3:15 pm
4:45- 5:15 pm
Tues12:007 3:00 pm
5:007 5:30 pm
Wed 1:307 3:15 pm
4:45- 5:15 pm

Thurs1:007 3:00 pm
and by appointment

E-mail Address: JanEvans@utc.edu
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HONOR CODE PLEDGE (from the UTC StudentHandbook:

| pledge that | will neither give noreeive unauthorizedid on any test or
assignmentl understand that plagiarisoonstitutes a serious instance of
unauthorized aidl further pledge that | exert every effort to ensure that the Hon
Code is upheld by others and | will actively suppoet éistablishment and
continuance of a campuwgde climate of honor and integrity.

Accommodation Statement: If you are a student with a disability (e.g. physical
learning, psychiatric, vision, hearing, etc.) and think that you might need specia
assistane or special accommodations in this class or any other class, call the

Disability Resource Center (DRC) at-4@66 or come by the office, 102 Frist Hall.

Academic Acknowledgement®he Academic Acknowledgement section includes
student confirmation of eceipt of the course syllabus and understanding of the
UTC Honor Code. The Academic Acknowledgement process is designed to
incorporate student engagement strategies while also serving as a proxy for fe
financial aid enrollment confirmation requirementMore information about the
Academic Acknowledgement can be foundtp://www.utc.edu/walker-center-
teachinglearning/academi@acknowledgement.php

Once ourses are automatically made available to students on the first day of

classes, students will click on the link to access and must complete a required
activity in every course in which they are enrolldebr this activity, students will

acknowledgereceli 2 F (GKS O2dzNBS aeéffl odza |
as part of the course grade. Once students complete the activity it will be
automatically recorded. This activity should be completed by students during th
first few daysof clases duringeach fall term.
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Counseling Statement: If you find that you are struggling with stress, feeling
depressed or anxious, having difficulty choosing a major or career, or have timg
management difficulties which are adversely impacting your successful progres
UTC, please contact the Counseling and Personal Development Centert385
or go to utc.edu/counseling for more infomtion.

Textbook
(required):

Textbook
(recommended):

Donna C.S. SummerQuality, Fifth Edition, Prentice
Hall, 2010.ISBN: 978)-13-1592490.

Glen Gee, Wes Richardson,&ll Wortman,
Certified Quality Engineer PrimeBth Edition
Quality Council of Indiana, West Terre Haute, IN
2012.

Supplemental
Texts:

S. Thomas FosteManaging Quality: Integrating the
Supply Chain5™ edition, Pearson/Prentice Hall, 201
ISBN-13: 9780-13-2737982

Dale H. BesterfieldQuality Improvement,
Ninth Edition, Pearson, 2013. ISBN: 998.3-
262441%1.

Donna C. SummerQuality Managemeng" Edition,
Pearson/Prentice Hall,
2009. ISBN13: 9780-
13-500510
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Donna C. Summet,ean Six SigmaPrentice Hall,
2011. ISBN13: 9780-
13-5125106.

Russell T. Westbrook, editofhe Certified Manager
of
Quality/Organizational
Excellence Handbook,
4™ Edition, American
Society of Quality,
2013.

Joseph Defeaql ur ands Qgeméniandy N
Analysis 6" Edition,
McGraw-Hill, 2015.
ISBN-13: 9780-07-
3523446.

Managing Evans, J.R. and W.M. Lindsaylanaging for Quality
Quality and Performance ExcellencEhompson

Performance Southwestern, Eighth Edition, 2013BN-13: 978

1285069463

Excellence

Goldratt, E.M. and. Cox,The Goa) 39 Revised
Edition, North River Press, 2004.I1SBI\B: 9780-
88426274-8 [Theory of Constraints]
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Significantuse of technical literature will be made in this
course.

Additional text references will be listed in Blackboard, as
well as copies of example problems, cases, articles and
notes.

Software Requirements:  Microsoft Office (versions 2010, 2013 or 201%jord,
Excel, PowerPoint and Visio.

Supplemental Software  The Solveraddon to Excel may be used, as well as QM
for Windows ad PQ Systems software (including
CHARTrunneias discussed in Appendix 7 of the text)
may also be used.

NB: Some proprietary software may not be compatible
with Blackboard.

Course Description [201617 Catalog]5570 Advanced Quality Control- (3) Credit
Hours

The design and analysis of quality systems. Fundamental coverage of statistical process
control, quality control concepts, control charts, product specifications, process control,
acceptance sampling systems, and other means of assurance widatymaey

industries to improve product and service quality and to reduce costs. Background in
undergraduate statistics or equivalent. Knowledge of probability and statistical methods,
numerical analysis, design of experiments, and hypothesis

Prerequisite: department head approv&trongly Recommended: Introductory
Statistics (MGT 5710 or Engineering 2220 or equivalent.)

Course Outcomes: Upon completion of this course, the successful student will be
able to:
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I. Know the specific characteristics, techniques, and insights that are necessary to apply and
interpret different types of control charts appropriately.

Know how to diagnose and analyze problems that cause variation in the manufacturing, process
and service industries.

3. Know how to construct, interpret and utilize a variety of control charts for effective process,
machine, and product control.

Understand and utilize the concept of process capability as it relates to statistical process control.
Know the basic philosophies surrounding quality management.

Understand and utilize basic problem-solving tools and techniques.

Be able to utilize computer software to create control charts.

Know how to present information clearly and unambiguously, make judgments based on that
information and clearly communicate conclusions,

b

el

Certified Quality Engineer - Body of Knowledge:

The Certified Quality Engineer is a professional who understands the principles of
product and service quality evaluation and control. This body of knowledge and applied
technologes include, but are not limited to, development and operation of quality control
systems, application and analysis of testing and inspection procedures, the ability to use
metrology and statistical methods to diagnose and correct improper quality control
practices, an understanding of human factors and motivation, facility with quality cost
concepts and techniques, and the knowledge and ability to develop and administer
management information systems and to audit quality systems for deficiency
identification and correction

Certified Six Sigma Green Belt: Requirements (ASQ)

Here are the requirements and exam specifics for a Certified Six Sigma Green Belt.

Work Experience

Six Sigma Green Belts are employees who spend some of their time on process
improvementeams. They analyze and solve quality problems, and are involved with
Six Sigma, lean or other quality improvement projects.

The Six Sigma Green Belt certification requires three years of work experience in one
or more areas of the Six Sigma Green Beltyof Knowledge.

Candidates must have worked in a-tinhe, paid role. Paid intern, eap or any other
course work cannot be applied toward the work experience requirement.
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Education

Educational waivers are not granted.

Expectations
Here are the minimunxeectations of a Certified Six Sigma Green Belt.

Operates in support of or under the supervision of a Six Sigma Black Belt.
Analyzes and solves quality problems.

Involved in quality improvement projects.

Participated in a project, but has not led a project

Has at least three years of work experience.

Has ability to demonstrate their knowledge of Six Sigma tools and processes.

BODY OF KNOWLEDGE

Included in this body of knowledge are explanations (subtext) and cognitive levels for
each topic or subtopic itme test. These details will be used by the Examination
Development Committee as guidelines for writing test questions and are designed to
help candidates prepare for the exam by identifying specific content within each topic
that can be tested.

Except wlere specified, the subtext is not intended to limit the subject or-be all
inclusive of what might be covered in an exam but is intended to clarify how topics are
related to the role of the Certified Six Sigma Green Belt. The descriptor in parentheses
at the end of each subtext entry refers to the highest cognitive level at which the topic
will be tested. A complete description of cognitive levels is provided at the end of the
document.

The material in this course, as documented in the textbook, shoufg gais
requirements for the body of knowledge.

General Expectations

This is a graduate level course and as such students will be expected to perform at a higher
level than would be expected in an undergraduate course. Where a student in an
undergradua course would be expected to generally gain knowledge and comprehend
its meaning with perhaps minimal to moderate application, as a graduate student in this
class you will be expected to analyze scenarios andifeahse studies with the goal of
synthesizing information obtain in this course, other related courses and life experiences
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to provide cogent evaluation and recommendations that would result in positive,
beneficial impact regarding an issue.

Not only must you read appropriate text assignmdnisliterature in trade and scholar
journals must be read and used in class discussions, examinations, and special projects
and /or reports. Examinations will be primarily essay requiring the student to write lucid
arguments and defenses for answers.eRacall of textbook or journal reading
assignments as responses for examination essays may be consider satisfactory, but not
evident of the higher order learning outcomes expected of students in this course.

Specific Attendance & Contribution Requirements for Required Classes:

Participants are expected to attend all flmstace class sessions as specified in the

course schedule. Fateface course meetings as well as discussion forums include
interacting in a meaningful way that contributes to youmiiegras well as the learning

of others through the use of course material and your experiential learning as a basis for
your datainformed opinion If a participant feels that s/he has an impossible conflict

(such as scheduled work requirements, excesisivel, medical or personal problem),

s/he should consult the instructors ahead of time.

Instructional Methodology:

Learning is experienced not only through the traditional lecture/examination format, but
also through experiential exercises, including bot limited to case studies, problem
sets, discussion questions and proje&tsof these techniques will be utilized in this
course, using both individual exercises and teams to facilitate shared learning
experiencesLecture/discussion sessions wililize one or more days of the class time
each week, with the experiential exercises utilizing the self directed courseAtime.
exams will be taken eline and will not require any of the allocated class time.

From time to time outside speakers mayrads the class and share their personal
experiencesVideos of previous guest speakers will also be u€dalss members are
responsible for material covered by outside speakers just as you would from the
instructor.

The most effective and efficient ugé our most limited resourcé classroom time

requires wholehearted preparation by both the instructor and the student before class.
Read the assigned material before class and submit the problems and assignments by the
due dateClass participation is paof the final grade and will be determined by the
instructor.Please note that attendance is NOT considered participation.

115



Letter grading: 90-100% A
807 89 B
707 79 C
607 69 D
Below 60 F

Grading Policy:

6. Examinations (40%). Therewill be two examinations, each worth 20%il
exams will be odine, will be operbook, opemotes, and you will have several
days (including a weekend) to complete the exerblsanake-up examinations
willbe given.1 f you are il | e) approphateavorimayloet or 6 s
substituted.

7. Interim assignments [IA] (20%): These will include, but not be limited to,
individual submissions of problem sets, technical article critiques and discussion
guestionsReview of the problem sets will be made #dobe Connect in order
not to detract from the lecture/discussion titrege submission will be penalized;
no work will be accepted after solutions are made available

8. Experiential Exercises [EE] (20%): These will include, but not be limited to,
group sibmissions of case studies and viewing presentations of guest lecturers.
Late submission will be penalizealy work will be accepted after solutions are
made available

9. Project (15%): Each student will work as part of a teaifhe size of the teams
may vay from 47 6 members depending upon enrollmeBvaluation will
include a written report and an oratgtass presentation by the team members.
Peer evaluations will be included in the Participation grade.

10.Class Attendance and Participation (5%):Graduatecourses are expected to be
interactive.Everyone is assumed to be an adult and will attend class if at all
possible Ontline students will be expected to utilize discussion boards and chat
rooms for comments and supplementary inffugou are not preserdr do not
utilize the discussion board, you cannot participate, so you will receive no credit.
If you are ill prepared, you also will not receive full credit.
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Tentative Class Schedule:

Week Text Ref

1

10

11

12

13

14

15

CH1

CH2

CH3

CH4

CH5

CH5S

CHG6

CH7

CHS8

CHO9

CH 10

CH 1112

CH 13i
15

a.

b
a
b
a
b

a
b

a.

b
a
b
a
b

Topic
Introduction & Overview
. Quality Basics

. Quality Advocates
. Group Assignments

..Quality Improvement
. Problem Solving

. Fundamentals of Statistic:
. Data Analysis

Control Charts for
Variables

. Taking Corrective Action
. Revised Control Charts

. Quality at the Source

. Process Capality

.60 vs Speci

a. Special Control Charts
b. SPC Techniques

a

. Discrete vs Continuous

Probability

b. Approximations

a

.Control Charts for

Attributes

b

a.
b.

. Selection of Control Chart

System Reliability
OEE and Availability
a. Acceptance Sampling
b. OC Curves
Quality Costs
Advanced Topics in
Quality

Product Liability
Bench Marking &
Auditing

. Quality Systems
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Assignment Due

Personal Information;
Group Preference

A1l

EE 1: Case Study 3.1; view Jack
Sample/Richard Burke Presentation

IA 2

EE 2: Case Study 4.2; view Six Sigma
versus Seven Basic Quality Tools video

A 3

EE 3: Case Study; view Bob Crates
Presentation

Examination 1 CH 47

A4

EE 4: Case Study 6.1; view Ted Alexand
Presentation

IA 5
EE 5: Case Study 9.1; vieloug Brock
Presentation

Examination 2 CH &5

Project Presentations; Peer Evaluations



Class Guidelines:

| plan to use UTE&Online (Blackboard) to post grades, assignmestdution sets and
materials | feel will benefit your course progreBecause of federal guidelines, grades
cannot be communicated vianeil

EMAIL The easiest and quickest way to communicate with me ismwiailel will
communicate with you using ethand Announcement¥.ou are responsible for
assuring your UTC email account is valid and for systematically reading your emdil.
Your failure to read your email will not relieve you of any responsibility associated with
the communicatiorDuring the firstweek after the semester begins | will send an enail
to you.l will notify you in class that this has been séhyou do not receive it, please
notify me immediately so we resolve the matter in a timely fashion.

Please check your UTGraalil on a regulabasis.If you have problems with accessing
your email account, contact the Help Desk at 42340.

The use of cell phones or other communication devices is strictly prohibited during
lectures, tests, laboratories or presentations

Your work must be your own. You are not permitted to work with others on the
examinations. If it is determined that you are collaborating with others by either
giving or receiving information, you will receive a zero on the examination and may
fail the course.On submitted asignments, if you copy material from another source,
the source must be citedRefer to Honor Code Pledge listed above.
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nsUNIVERSITYo' TENNESSEE U

CHATTANOOGA

College of Engineering and Computer Science

Term: Fall 2016

Course Subject/Number ENGR 5580Section(s):0 C (in-class)CRN: 42016

Title: AdvancedEngineering Economy (3 hrs graduate credit)
Schedule:  Time: 5:307 8:00 pm Day(s): Tuesday

Location: EMCS 231
Contact Information: Instructor: Jan M. Evans

Office Location: EMCST 235

Office Phone: 4234255786
Fax 4234255818
Office Hours: Mon 1:307 3:15 pm
6:4571 8:00 pm

Tues 1:007 5:15 pm

Wed 1:3071 3:15 pm
6:457 8:00 pm
and by apointment

E-mail Address: JanEvans@utc.edu
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Academic AcknowledgemenThe Academic Acknoedgement section includes
student confirmation of receipt of the course syllabus and understanding of the
UTC Honor Code. The Academic Acknowledgement process is designed to
incorporate student engagement strategies while also serving as a proxy for fe
financial aid enrollment confirmation requirements. More information about the
Academic Acknowledgement can be foundhtp://www.utc.edu/walker-center-
teachnglearning/academigacknowledgement.php

Once courses are automatically made available to students on the first day of
classes, students will click on the link to access and must complete a required
activity in every course in which they are enrolldgbr this activity, students will
FOly26f SRAS NBOSALIWI 2F GKS O2dzNBS a
as part of the course grade. Once students complete the activity it will be
automatically recorded. This activity should be completed bgestis during the
first few daysof clases during each fall term.

GRADUATE CATALOG DESCRIPTION (2015 -16):

ENGR 5580- Advanced Engineering Economy (3)

The design and analysis of financial strategies in a technical enviroriemephasis is

on the application of these strategies in competitive industry. Core topics include review
and application of basic engineering economy concepts, mathematical techniques and
models, treatment of risk and uncertainties, cost of capital, deamahpkice elasticity as

it applies to capital investment decisions, financial statements, financial ratio analysis,
taxes and inflation, capital budgeting, and financial planning. Special topics include
ethics and legal perspectives. Background in undévgte engineering economy or
equivalent. Knowledge of time value of money, berafist methods, tax influences, and
statistical decision making..

Prerequisite. department head approvaktrongly recommended: undergraduate
Engineering Economy (equivaletat ENGR 3520).
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Textbook:

Required: Park, C. SContemporary Engineering Economiéh ed.

(Upper Saddle River, NJ: Pearsétrentice Hall, 2016).
ISBN13:9780134105598

Suggested o CanadaJohn R, William G. Sullivan Dennis J. Kulonda
CAPTTAL Capital Investment Analysfsr Engineering and
ARALFEIS Managemen8rd ed. (available in paperback)Ydper Saddle

FRGIHEERING | River, NJ,2004.)ISBN-13: 9780-13-1434080.

Pt BN ETT

Supplemental Texts: (not required, but may be used as reference)
Engineering Economics:

Blank, L. T., and A. J. TarquifEngineering Economy7th ed. (New York: McGraw
Hill, 2005).1SBN-13: 9780-07-3376301.

Fabrycky, W. J., G. J. Thuesen, and D. VerBmnomic Decision Analysi8rd ed.
(Upper Saddle River, NJ: PearsBrentice Hall, 1998 )SBN-13: 9780130281289.

Sullivan, William G., Elin M. Wicks, C Patrick Koellingzngineering Economy, 16
Edition, Prentice Hall, 2013SBN-13:9780133439274his Is the text we use in
undergraduate ENGR 3520

White, J. A., K. E. Case, and D. B. Pré&tinciples of Engineering Economémalysis
6th ed.(New York: John Wiley & Sons, 2012). ISBN3: 9781118163832

Accounting and Finance:

Gallagher, Timothy Jrinancial Management Principles and Practisgn Edition
(Upper Saddle River, NJ: Pearson Prentice Hall, 2088I\N-13: 978193078159
This is a goodinancial management reference.
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Horngren, Charles T, Srikant M. Datar and Madhav V. R&ast Accountind.5th
Edition (Upper Saddle River, NJ: Pearson Prentice Hall, 2088IN-13: 978
0133428704This is a good management accougtiaference.

Internal Revenue Servic¢aublication 534. DepreciatiarlJ. S. Government Printing
Office, 2013. (evised periodically

Kieso,Donald E., Jerry J. Weygandi@erry D. Warfield Intermediate Accountind.5th
edition New York: John Wiley & Sons, 2013)SBN-13:9781118159644This is a
good financial accounting reference.

Maskel, Brian, Bruce Baggalelractical Lean AccountinNew York: Productivity
Press, 2004.) ISBN: 9781563272431,

Quantitative Methods:

Hillier, Frederick S., Gerald J. Liebermanjroduction to Operations Resear8li ed.
(New York: McGrawHill, 2010).ISBN: 0073376299 his text is useds a text in
undergraduate Operations Research classes.
Additional references will be listed in Blackboard, inéhgicases,
articles and notes.

Software: Microsoft Office (2003, 2007, 2010, or 2013) with access to Solver add
on to Excel.
Each student should also have a scientific calculator.

Overview:

This course is an integral part of the Engineering Managepregram, because it is
focused onapplications of economics and finance in making effective engineering
decisions. Since margspects of engineering involve selection of an optimal alternative
based on both technical as wali economic criteria, a robdusorking knowledge of
engineering economics is an important skillhave for any Engineering Manager. The
set of engineering economic tools and technighes$ students will take away from
ENGM 5580 will serve as powerful tools to aid in selectadegigiing, implementing and
improving any engineering or construction project. A major goal of the course is to
develop an ability to make sound decisions using various engineering economics
techniques, thereby facilitating the evaluation and selection ohatitee solutions.

Course Objectives:

In this course the students will be exposed to the analysis of financial data andhevisit
concepts of interest rates and time value of money previously studied as undergraduates.
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Students will be able to make ches between alternative projects using a set of basic
tools and techniques of engineering analysis, including the time value of money, internal
rate of return and benefit cost ratio. Furthermore, the student will be able to gather a
comprehensive knowledgeabout advanced engineering economics topics like
depreciation of assets, after tax cash flows and inflation. In addition, the student will gain
knowledge about important decision making tools like sensitivity analysis, risk analysis,
mathematical modelingnd simulation.

Course Outcomes

Upon completion of this course, the successful student will be able to soakel
economic decisions and to manage and lead an economic analysis for business planning,
capital investments, management of operations amjéqis in a technical environment.
Specific skills will include, but not be limited to:

1. Appreciate the scope and environment of financial management.
2. Determine valuation of financial assets

3. Calculate capitabudgets, cost of capital, and financimg.

4. Practice working capital management.

5. Evaluate alternatives considering risk and uncertainty

6. Conduct multiattributed decision making.

7. Understand the role domestic and international finance pldysgmeering
Management

Course and TextMaterial:

The primary text for this course @ntemporary Engineering Economiésh Edition,

by Chan S. Park. Most reading assignments, homework, and class problems will be
based on this text. Additional material will be drawn frGapital Investment Aalysis

for Engineering and Managemesrd edition by Canada, et al'he students are

strongly recommended to purchase a personal copy of either of these texts, even older
editions. Also, bring your calculator to class every day as this course will invdbie

of mathematical calculations. All other material, (e.g. lecture notes, documents, Interim
Assignments, Experiential Exercises, etc.) is located on Blackifs@adients should

access Blackboard and download the material they need to complete geToar
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course schedule provides the lesson topics and class discu3sierthie dates for the
out of class assignments and the examinations are also provided in the schedule.

As a part of this course, you will be expected to use MS Excel® on a rbegsalar

General Expectations

This is a graduate level course and as such students will be expected to perform at a higher
level than would be expected in an undergraduate course. Where a student in an
undergraduate course would be expected to genewtykgowledge and comprehend

its meaning with perhaps minimal to moderate application, as a graduate student in this
class you will be expected to analyze scenarios andifeahse studies with the goal of
synthesizing information obtain in this coursther related courses and life experiences

to provide cogent evaluation and recommendations that would result in positive,
beneficial impact regarding an issue.

Not only must you read appropriate text assignments, but literature in trade and scholar
journals must be read and used in class discussions, examinations, and special projects
and /or reports. Examinations will be primarily essay requiring the student to write lucid
arguments and defenses for answers. Rote recall of textbook or reading assigisment
responses for examination essays may be consider satisfactory, but not evident of the
higher order learning outcomes expected of students in this course.

Instructional Methodology:

Learning is experienced not only through the traditional lectuaedeation format, but

also through experiential exercises, including but not limited to case studies, problem
sets, discussion questions and projestsof these techniques will be utilized in this
course, using both individual exercises and teams tditdée shared learning
experiencesLecture/discussion sessions will utilize one day of class time each week,
with the Interim Assignments and Experiential Exercises utilizing thelselfted course
time. All exams will be taken otine and will not regire any of the allocated class time.
The final exam will be taken at the scheduled time by all students, both-class and
on-line.

From time to time outside speakers may address the class and share their personal
experiencesVideos of previous guespsakers will also be use@lass members are
responsible for material covered by outside speakers just as you would from the
instructor.
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The most effective and efficient use of our most limited resourcassroom time

requires wholehearted preparatioy both the instructor and the student before class.
Read the assigned material before class and submit the problems and assignments by the
due dateClass participation is part of the final grade and will be determined by the
instructor.Please note thatttendance is NOT considered participation.

Instructional Requirements via Blackboard:

Blackboard will play a significant role in the conduction of this classignments will

be made and submitted via Blackboard; examinations will be administered on
Blackboard; and grades will be posted on Blackbo#@ta following information is
supplied for all student&ll students will be using Blackboard for the courElee online
students will be relying on the online lectures via Adobe Conmbetonline leaires are

also archived and are available foiclass students as well as online students for review.

Course Material Microsoft Power Point, Acrobat Reader, Word, and Excel course
handouts and the lectures Adobe Connect are available on Blackboard.

Announcements:Important messages about the course will be posted under the
AAnnouncementso | ink in Blackboard, please

Student ParticipationVhenever possible students should be available during the class
time to receivehe live lecture in the classroom or over Adobe Conri@gline students

are encouraged to participate in the Adobe Connect during Elges. are not available
during class time you should listen to the lecture and participate in the discussion board
assoon as possible after the class.

Out of Class Assignments

1 Interim Assignments  All Interim Assignments are to be done
individually; however, you may reference someone else on the assignment,
if you went to him or her for assistance, without penaltyis is intended to
develop the habit of recognizing contributions.

1 Experiential Exercises There will be a team project with representatives
either inclass and online students in each group (virtual teams). The projects
will include individual assignents and an overall team resul@n
Experiential Exercises, participants should indicate what contribution each
group member made to the assignment.

Discussion Boarddi Di scussion boardo on Bl ackboard i s
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E-Mail Policy: Students can email to the instructor anytime, the instructor will respond
promptly. | will set up a discussion board for questions about the lectures. | encourage
you to post your questions here so that other student can participate in answering the
guestionsand view the answers.

Reference websites for the online course assistance

UTC Blackboard help websitéitp://www.utc.edu/learn/studenésources/index.phor
contact the Walker Teaching Resource Center to register for a classroom course.

EMAIL The easiesand quickest way to communicate with me is via UTGal. |
will communicate important information with you using your UTC studemiad. You
are responsible for assuring your UTnail account is valid and for systematically
reading your amail. Your failure to read your email will not relieve you of any
responsibility associated with the communicatidaring the first week after the
semester begins | will send an email to ylowill notify you in class that this has beer
sent.If you do not receivé, please notify me immediately so we resolve the matter
timely fashion.

na

Please check your UTC email on a regular basisdo not have the means to contagt
students via personal accounts for mass mailings (announcementtf, yia. have
problems vith accessing your email account, contact the Help Desk at 423005

Class Guidelines:

This syllabus will generally remain static but the class schedule is subject to change
with prior written notification on UTC Learn (Blackboard), by email, andlfoclass

The use of cell phones or other communication devices is strictly prohibited during
lectures, tests, or presentations

Evidence of cheating on any graded work will not be toleratéde guilty party or
parties will receive a zero on the work amdmay be subject to being reported to the
Honor Council. See Honor Code referenced above

Letter grading: 90-100% A
8071 89% B
7071 79% C
601 69% D
Below 60% F

Grading Policy:

126



This course utilizes facilitated lectures and a seffiésterim Assignments and
Experiential Exercises to assist students in achieving the course learning outcomes. The
assessment criteria for the stated student learning outcomes will include:

Interim Exams (40%): There will be four (4) interim exams, eaclorth 100

points All exams will be orline, will be operbook, opemotes, and you will have
approximately four (4) days to complete the exerdiere is no time limit, but once you

have begun the exam you must complete and submib imakeup examinabns will be

givenl f you are i1ill (with a doctorods excuse)

Final Examination (15%): There will be acomprehensivdinal examination, worth

150 pointsWhile this exam will be otine, openbook, and opemotes,you will have to

register in EMCS 231, or have a proctor monitor the exam, at the scheduled final exam

period to complete the exerciddo makeup examinations will be giveif you are ill

(with a doctorods excuse) alternate evaluat.i

Interim Assignments (10%): There will be five (5) out of class individual
assignments worth twenty (20) points apiece during the semBsése involve problem

sets, technical article critiques and case studikdnterim Assignments are to be done
individually; however, you may reference someone else on the assignment, if you went
to him or her for assistanogjthout penalty.

Experiential Exercises (35%):The class will be divided into groups of four (4) to six
(6) participants [depending upon etneént], hopefully each involving a heterogeneous
mix of participants (e.g. Helass and otline, different countries of origin, varied work
experience, length of time in program, diverse undergraduate majorsPetgerts will
include stock market comfigon, a simulation, a model involving risk and uncertainty,
and a business analysiSubmissions will be for the entire groumdicating what
contribution each group member made to the assignment.

Details on Grading Methodology:

Unless otherwise stategrades on exams will be assigned as detailed below:

T An answer will be marked Acorrecto if it
1 If you do not show your work (calculations), but have a correct final answer,
it will be marked Awrongo andhisclagsy parti
is not intended to reinforce the adage

1 If an answer has arithmetic errors, but is conceptually correct, a portion of the
total points associated with that particular problem will be deducted.
1 If an answeris conceptually and mathematically wrong it will be marked
Awr ongo, and the student wil/ not receiyv
1 Note also, partial credit would be provided if you have a wrong answer but have
listed the information given in the correct terms and have/shbe correct steps
of calculations, including cash flow diagram where applicable.
1 Some assignments require the students to provide the instructor with an electronic
spreadshedinot a .pdf file of the spreadsheetjwith the solutions to certain
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problems. n t hat case, an answer wil |l be mai
numerical values and the Excel function used are correct. Points will be taken off
for mathematical errors and NO CREDIT will be given if the incorrect financial

function is used.
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Appendix |. Oral and Written Communication Rubrics
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