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6 Foreword

FOREWORD

ILLINOIS TECH EXPRESSLY RESERVES THE RIGHT, AT ITS SOLE DISCRETION, TO REVIEW AND TO MODIFY THE REGULATIONS, POLICIES,
PROCEDURES AND REQUIREMENTS SET FORTH IN THIS BULLETIN AT ANY TIME AND FOR ANY REASON, WITHOUT PRIOR NOTICE

OR CONSULTATION OR CONSIDERATION OR LIABILITY OF ANY KIND. TO BE CLEAR, THIS INCLUDES THE MEANS AND METHODS BY
WHICH INSTRUCTION IS DELIVERED. ANY SUCH CHANGES WILL BE PUBLISHED IN THE WEB VERSION OF THIS BULLETIN WHICH CAN

BE FOUND AT http://bulletin.iit.edu, AND ANY SUCH CHANGES SHALL BECOME EFFECTIVE UPON PUBLICATION. THE VERSION OF THIS
BULLETIN SO POSTED ON THE WEBSITE SHALL BE DEEMED, FOR ALL PURPOSES, THE MOST CURRENT VERSION, AND IT SHALL GOVERN
AND CONTROL IN ALL INSTANCES, MEANING THAT IN THE EVENT OF A CONFLICT BETWEEN ANY PRINTED VERSIONS OF THIS BULLETIN
OR ANY EARLIER POSTED VERSIONS OF THIS BULLETIN AND THE THEN-CURRENTLY POSTED VERSION OF THIS BULLETIN ON THE
WEBSITE, THE CURRENTLY POSTED VERSION OF THIS BULLETIN ON THE WEBSITE SHALL GOVERN AND CONTROL.

Purpose of the Illinois Institute of Technology Graduate Bulletin

This bulletin describes the academic programs and resources, policies, procedures, and student services in effect at the time of publication.
It serves as a primary source of information for graduate students, faculty, and administration. Prospective students and others can also use
these sections to gain an understanding of the university—its history, its campus setting, its campus life, etc.,—as a whole.

The programs described in this bulletin are applicable to those students who enter lllinois Institute of Technology (lllinois Tech) in the
academic year 2020-2021. Students follow the programs described in the bulletin in effect at the time of their first registration.

Changes in programs and policies often occur before a new bulletin is published. A faculty adviser from the student’'s major department is
the best source for current curriculum information. Updates are also listed on web.iit.edu/gaa. The Office of Graduate Academic Affairs can
also refer students to the appropriate administrative office for current policies and procedures.

Illinois Institute of Technology is a multicultural community that values and respects its members. We take pride in the fact that our faculty,
staff, and students come from various backgrounds and all parts of the world, and we welcome their diverse perspectives and contributions.
It is our policy to provide a working and learning environment in which faculty, staff, and students are able to realize their full potential as
productive members of the university community.

To this end, lllinois Institute of Technology affirms its commitment to equal opportunity and nondiscrimination in employment and education
for all qualified individuals regardless of race, religion, color, national origin, gender, age, sexual orientation, gender identity, disability,
applicable veteran status, or any other characteristic protected by applicable federal, state, or local law. Further, the university is committed
to taking affirmative action to increase opportunities at all levels of employment and to increase opportunities for participation in programs
and activities by all faculty, staff, and students.

Every member of the lllinois Institute of Technology community: faculty, staff, and student, is expected to cooperate fully in meeting these
goals.

Any student, applicant, or employee of Illinois Institute of Technology who believes that they have received inequitable treatment because
of discrimination violating the university's stated policy of equal opportunity in employment and in education should communicate, either in
writing or in person, with the Director, Equal Employment Opportunity and Affirmative Action, IIT Tower, Illinois Institute of Technology.

Note: The information in this bulletin is subject to change without notice.

Illinois Institute of Technology
Graduate College

10 W. 35th St., Suite 7D7-1
Chicago, IL 60616-3793


http://web.iit.edu/gaa/
http://web.iit.edu/gaa/
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Objective of Graduate Education at lllinois Institute of Technology

To provide post-baccalaureate education and research programs that enhance students’ fundamental knowledge of their chosen field.

To educate and mentor graduate students to function in a global community with an appreciation of the economic, environmental, and
social forces that impact professional choices.

To strengthen lllinois Institute of Technology's leadership role in higher education by focusing on the core research competencies and
enhancing partnerships with industry, government laboratories, and academic and research institutions.

Accreditation

lllinois Institute of Technology is accredited by the Higher Learning Commission (hlcommission.org).

Specific professional curricula are accredited by the Engineering Accreditation Commission and the Computing Accreditation Commission
of the Accreditation Board for Engineering and Technology, American Psychological Association, Council on Rehabilitation Education,
American Bar Association, Association of American Law Schools, The Association to Advance Collegiate Schools of Business, National
Architectural Accrediting Board, and the Landscape Architectural Accreditation Board.

Administration and Colleges

Board of Trustees (web.iit.edu/president/board-trustees)

Alan W. Cramb, President
Office of the President (web.iit.edu/president)

Peter Kilpatrick, Provost and Senior Vice President for Academic Affairs
Office of the Provost (web.iit.edu/provost)

John F. O. Bilson, Dean, Stuart School of Business

Kenneth T. Christensen, Dean, Armour College of Engineering

Lance Fortnow, Dean, College of Computing

Christine Himes, Interim Dean, Lewis College of Science and Letters
Reed Kroloff, Dean, College of Architecture

Anita K. Krug, Chicago-Kent College of Law

Denis Weil, Dean, Institute of Design

Academic Calendar

Website: web.iit.edu/registrar/academic-calendar

The official academic calendar for lllinois Institute of Technology, including dates for class registration, midterm and final grades, final
exams, and degree conferral, is located on the Office of the Registrar's website.

Graduate Academic Affairs

Website: web.iit.edu/gaa

Jamshid Mohammadi, Dean of the Graduate College and Vice Provost for Graduate Academic Affairs
Holli Pryor-Harris, Associate Vice Provost, Graduate Academic Affairs

The Graduate College coordinates the programs of advanced study offered by the academic units of the university. The Dean chairs the
Graduate Studies Committee, sets minimum standards for graduate students, represents the university in national forums for graduate
education, serves as an advocate for promoting graduate education across the university, oversees curricula management and thesis
examination.


http://hlcommission.org/
http://web.iit.edu/president/board-trustees/
http://web.iit.edu/president/
http://web.iit.edu/provost/
http://stuart.iit.edu/
http://engineering.iit.edu/
https://www.iit.edu/computing/
https://www.iit.edu/science-letters/
http://arch.iit.edu/
http://www.kentlaw.iit.edu/
https://www.id.iit.edu/
http://web.iit.edu/registrar/academic-calendar/
http://web.iit.edu/registrar/
https://web.iit.edu/gaa/

8 Research

The Office of Graduate Academic Affairs, headed by the Associate Vice Provost, monitors academic progress, conducts academic standing
reviews, completes preliminary and final academic audits, oversees degree certification and enforces co-terminal and graduate studies
policies.

Thirty-six separate Master of Science (M.S.) degrees, which typically include a thesis requirement, are offered. The professional Master's
(MAS) and Master of Engineering (M.E.) degrees, which do not require a thesis, have fifty-two separate offerings. Doctoral (Ph.D.) degrees
are offered in twenty-two fields.

Research

Faculty and students engage in research across a range of disciplines through institutes, centers, and programs, as represented by those
described below. More information is available on the Research at lllinois Tech website (research.iit.edu).

Research Institutes

IIT Research Institute (IITRI)

The Institute for Food Safety and Health

The Pritzker Institute of Biomedical Science and Engineering
Wanger Institute for Sustainable Energy Research (WISER)

Research Centers

The Center for Accelerator and Particle Physics (CAPP)

Center for Complex Systems and Dynamics (CCSD)

Center for Electrochemical Science and Engineering

Center of Excellence in Polymer Science & Engineering (CEPSE)
The Center for Financial Innovation

Center for Integrative Neuroscience and Neuroengineering Research
Center for Molecular Study of Condensed Soft Matter

Center for Nutrition Research

Center for Processing Innovation

Center for Specialty Programs

The Center for Strategic Competitiveness (CSC)

Center for the Study of Ethics in the Professions (CSEP)

Center for Synchrotron Radiation Research and Instrumentation
Sustainable Transportation and Infrastructure Research Center (STAIR)
Electric Power and Power Electronics Center (EPPEC)

Engineering Center for Diabetes Research and Education (ECDRE)
International Center for Sensor Science and Engineering (ICSSE)
Medical Imaging Research Center (MIRC)

National Center for Food Safety and Technology

Robert W. Galvin Center for Electricity Innovation

Thermal Processing Technology Center (TPTC)

Wireless Network and Communications Research Center (WiNCom)

Service, Education, and Outreach Centers

Energy/Environment/Economics (E3)

The Center for Research and Service

The Center for Sustainable Enterprise

Grainger Power Engineering Laboratory (GPEL)
Institute for Science, Law & Technology

The Invention Center

The Office of Technology Development (OTD)

lllinois Institute of Technology History and Campuses

In 1890, when advanced education was often reserved for society’s elite, Chicago minister Frank Wakely Gunsaulus delivered what came to
be known as the “Million Dollar Sermon.” From the pulpit of his South Side church, near the site Illinois Institute of Technology now occupies,
Gunsaulus said that with a million dollars he could build a school where students of all backgrounds could prepare for meaningful roles in a
changing industrial society.


https://research.iit.edu/
http://iitri.org/
https://www.ifsh.iit.edu/
http://web.iit.edu/pritzker-institute/
http://web.iit.edu/wiser/
http://www.capp.iit.edu/
http://web.iit.edu/ccsd/
http://engineering.iit.edu/chbe/research/research-centers/
http://engineering.iit.edu/chbe/research/research-centers/
https://www.iit.edu/research/institutes-and-centers/research-centers/
http://web.iit.edu/cinn/
http://web.iit.edu/ucosm/
https://www.ifsh.iit.edu/about/center-nutrition-research/
https://www.ifsh.iit.edu/about/center-processing-innovation/
https://www.ifsh.iit.edu/about/center-specialty-programs/
https://www.iit.edu/research/institutes-and-centers/research-centers/
http://ethics.iit.edu/
https://web.iit.edu/csrri/
https://research.iit.edu/institutes-and-centers/#cwzsm
http://drives.ece.iit.edu/eppec-facility.html
http://web.iit.edu/ecdre/
http://cos.iit.edu/icsse/
http://mirc1.mirc.iit.edu/
https://www.ifsh.iit.edu/about/national-center-food-safety-and-technology-ncfst/
https://web.iit.edu/wiser/galvin-center-electricity-innovation/
https://www.iit.edu/research/institutes-and-centers/research-centers/
http://www.cs.iit.edu/~wincomweb/wincomnew/Wincom.html
https://research.iit.edu/institutes-and-centers/#e3
http://humansciences.iit.edu/center-for-research-and-service/
https://research.iit.edu/institutes-and-centers/#cse
https://engineering.iit.edu/ece/research/research-laboratories/
http://kentlaw.iit.edu/islat/
http://mypages.iit.edu/~invention/
https://research.iit.edu/technology-development/
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Inspired by Gunsaulus's vision, Philip Danforth Armour Sr. (1832-1901) gave $1 million to found Armour Institute. Armour, his wife, Malvina
Belle Ogden Armour (1842-1927), and their son J. (Jonathan) Ogden Armour (1863-1927) continued to support the university in its early
years. When Armour Institute opened in 1893, it offered professional courses in engineering, chemistry, architecture, and library science.

Illinois Tech was created in 1940 by the merger of Armour Institute and Lewis Institute. Located on the west side of Chicago, Lewis Institute,
established in 1895 by the estate of hardware merchant and investor Allen C. Lewis, offered liberal arts as well as science and engineering
courses for both men and women. At separate meetings held by their respective boards on October 26, 1939, the trustees of Armour and
Lewis voted to merge the two colleges. A Cook County circuit court decision on April 23, 1940, solidified the merger.

The Institute of Design (ID), founded in Chicago by Laszldo Moholy-Nagy in 1937, merged with lllinois Tech in 1949.

Chicago-Kent College of Law, founded in 1887, became part of the university in 1969, making lllinois Institute of Technology one of the few
technology-based universities with a law school.

Also in 1969, Stuart School of Management and Finance—now known as Stuart School of Business—was established thanks to a gift from
the estate of Lewis Institute alumnus and Chicago financier Harold Leonard Stuart. The program became Stuart School of Business in 1999.

The Midwest College of Engineering, founded in 1967, joined the university in 1986, giving lllinois Tech a presence in west suburban Wheaton
with what is today known as Rice Campus—home to lllinois Tech’s School of Applied Technology.

In December 2006 University Technology Park at lllinois Institute of Technology, an incubator and life sciences/tech startup facility,
was started in existing research buildings located on the south end of Mies Campus. University Technology Park is now home to many
companies.

Today, lllinois Tech is a private, technology-focused, Ph.D.-granting research university—the only university of its kind in Chicago. Its Chicago
location offers students access to the world-class resources of a great global metropolis. It offers undergraduate and graduate degrees in
engineering, science, architecture, business, design, human sciences, applied technology, and law. One of 21 institutions that comprise the
Association of Independent Technological Universities (AITU), lllinois Tech provides an exceptional education centered on active learning,
and its graduates lead the state and much of the nation in economic prosperity. lllinois Tech uniquely prepares students to succeed in
professions that require technological sophistication, an innovative mindset, and an entrepreneurial spirit.

The university has four campuses in the Chicago area. The 120-acre Mies Campus, centered at 33rd and State streets in Chicago, as well as
many of its buildings, were designed by Ludwig Mies van der Rohe, who directed the architecture program at Illinois Tech from 1938-1958
and was one of the twentieth century’s most influential architects. S. R. Crown Hall, home of lllinois Tech College of Architecture, was named
a National Historic Landmark in 2001, and part of the Illinois Tech Mies Campus was entered into the National Register of Historic Places in
2005.

Chicago and Its Environs

Chicago is world renowned for its museums and architecture, and offers exceptional career and internship opportunities in all of Illinois
Tech's fields of study. The city and its surroundings form an international center of finance and law, a manufacturing and transportation hub,
and the home of two national research laboratories (Argonne National Laboratory and Fermi National Accelerator Laboratory), as well as
numerous medical facilities and corporate headquarters.

Diversions range from a world-class symphony orchestra to major league sports teams. Located on the southwestern shore of Lake
Michigan, Chicago boasts miles of attractive beaches and parks for jogging, biking, swimming, and boating. Ethnic neighborhoods
throughout the city provide an international array of cultures and cuisine. Chicago is also rich in live theater, and music clubs abound.



10 Student Demographics

Student Demographics
A Snapshot of the lllinois Institute of Technology Community

Enrollment (Fall 2019)

Undergraduate 3,026 students
Graduate 2,845 students
Law 882 students
Continuing Education 87 students
Total 6,840 students

Student Demographics

Male 63%
Female 37%
Minority1 16%
International 42%
Countries of Origin 93

Student/Faculty Ratio 12:1

Degrees Awarded 2018-2019

Bachelor 559
Master 1,670
First Professional 234
Ph.D. 92
Certificates 11
Total 2,566

! Minorities include domestic students with the following ethnicities: American Indian or Alaskan Native, Black or African American,

Hispanic/Latino of any race, Native Hawaiian or Pacific Islander, and Two or more races.
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GRADUATE ADMISSION

Application for Admission

The online application form and additional information for degree, certificate, and non-degree admission are found at admissions.iit.edu/
graduate.

All documents submitted in support of an application must be original documents, or copies of original documents provided by the issuing
university. Documents provided as part of the online application may not be duplicated, transferred, forwarded, or returned once they have
been submitted. A non-refundable application fee is also required. Applications, fees, instructions, and additional information are found

at admissions.iit.edu/graduate. Any current or former lllinois Tech student is not required to submit an application fee.

Students may defer their admission for up to one academic year from their originally admitted term. Students must contact the Office of
Graduate Admission and request to defer their admission. Students wishing to register more than one year after the initial application must
apply as a new student and resubmit all documents and fees.

Students applying to the Stuart School of Business, Chicago-Kent College of Law, Institute of Design, Department of Psychology, or College
of Architecture should visit their respective websites for information on deadlines and additional requirements:

+ For additional information on Stuart School of Business graduate programs, visit stuart.iit.edu or call 312.906.6500.

+ For additional information on Chicago-Kent College of Law graduate programs, visit kentlaw.iit.edu or call 312.906.5020.
+ For additional information on Institute of Design graduate programs, visit id.iit.edu or call 312.595.4900.

+ For additional information on Psychology graduate programs, visit iit.edu/psychology or call 312.567.3020.

+ For additional information on College of Architecture graduate programs, visit arch.iit.edu or call 312.567.3260.

Degree-Seeking Versus Non-Degree Status

A degree-seeking student holds an undergraduate degree from an accredited institution, has applied for admission to a degree-granting
program (master or doctoral level), has been admitted by an academic unit in a specific degree program, and has received a formal letter
of admission. Degree-seeking students are required to register every semester, except summer, unless they are granted an official leave
of absence from the Office of Graduate Academic Affairs (see the Leaves and Withdrawals section (p. 570) of this bulletin for more
information).

A non-degree student holds an undergraduate degree from an accredited institution, has applied for admission to a non-degree-granting
program, and has been admitted by a specific academic unit. Non-degree students generally wish to improve their professional or personal
skills without being required to fulfill degree requirements, are uncertain about their prospective field of study, or possess credentials that do
not meet the minimum requirements for degree-granting programs. Non-degree students are not classified as degree-seeking students, and
are not awarded a degree unless they reapply for degree-seeking status (see below for procedures on becoming a degree-seeking student).

Admission as a Degree-Seeking Student

To apply for degree-seeking admission, prospective students should submit an online application, including all required documents, required
test scores, and the application fee, prior to the published deadlines. Applications received after the final deadline may be deferred for
consideration to the next admitting term. U.S. citizens, permanent residents, eligible non-citizens and residents, and international students
must submit the following:

. Official transcripts, or copies of official transcripts, for all post-secondary coursework
. Professional statement

. Required test scores

. Letters of recommendation

. Resume (Stuart School of Business and Clinical Psychology applicants only)
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. Application fee

International applicants must also submit the following (see Additional International Applicant Requirements (p. 13) for more
information):

1. English proficiency test scores

2. Financial affidavit of support

3. Passport identity page

4. SEVIS transfer form (only for students with active SEVIS IDs in the United States)


http://admissions.iit.edu/graduate/
http://admissions.iit.edu/graduate/
http://admissions.iit.edu/graduate/
http://www.stuart.iit.edu/
http://www.kentlaw.iit.edu/
https://id.iit.edu/
https://www.iit.edu/psychology/
https://www.iit.edu/psychology/
http://www.arch.iit.edu
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The required minimum cumulative undergraduate GPA for degree-seeking admission is 3.0/4.0. Students with a 2.5/4.0 GPA may be
admitted as non-degree students with a probationary status (see Admission as a Non-Degree Student (p. 12).) Official documents issued

by the relevant university, or copies of official documents issued by the relevant university, must be provided for any attempted or completed
post-secondary coursework. These documents should include any failed, reattempted, or repeated courses.

Professional statements are usually two to three pages in length, and detail an applicant's academic or professional experience, plans after
graduation, and/or interest in research projects conducted by lllinois Tech faculty.

All applicants are required to submit official exam scores as required by their program of interest. For programs accepting the GRE general
exam, a minimum composite score of 292 (quantitative + verbal) and 2.5 (analytical writing) is required for professional master's and master
of science applicants. Doctoral minimum GRE composite score requirements are 298 (quantitative + verbal) and 3.0 (analytical writing).
Individual departments, colleges, and institutes may require higher scores. Students should see the specific admissions requirements listed
for each academic unit in the relevant sections of this bulletin. GRE scores may be no more than five years old, and should be reported

to lllinois Tech using code 1318. The GRE requirement may be waived for applicants to professional master's programs with a bachelor’s
degree from an accredited U.S. college or university and cumulative undergraduate GPA of at least 3.0/4.0.

Applicants to Chicago-Kent College of Law must submit LSAT scores as required. Stuart School of Business applicants must submit GMAT
or GRE as required. Prospective students can obtain more information about admission requirements for Chicago-Kent College of Law
at kentlaw.iit.edu and for Stuart School of Business at stuart.iit.edu.

Letters of recommendation are required for doctoral applicants, and strongly encouraged for master of science and professional master's
applicants. Applicants may submit up to three letters of recommendation from professional or academic sources who are able to assess
applicants’ skills and preparedness of graduate study. Recommendations from personal friends or family members are not accepted.

Resumes are only accepted for applicants to Stuart School of Business graduate programs, and the Ph.D. in Psychology, specialization in
Clinical Psychology program. Resumes are not accepted for applicants to other programs or study.

Meeting the minimum required test scores and GPA does not guarantee admission. Specific requirements and factors considered by
academic units in admission decisions for specific degree programs are outlined in the relevant sections of this bulletin. Admitted students
may be required to take additional prerequisite courses which may not count towards the degree.

Admission as a Certificate Student

To apply for certificate program admission, prospective students should submit an online application, including all required documents
and the application fee, prior to the published deadlines. Applications received after the final deadline may be deferred for consideration to
the next admitting term. U.S. citizens, permanent residents, eligible non-citizens and residents, and international students must submit the
following:

1. Official transcripts, or copies of official transcripts
2. Application fee

The required minimum cumulative undergraduate GPA for certificate admission is 2.5/4.0. Official documents issued by the relevant
university, or copies of official documents issued by the relevant university, must be provided for any attempted or completed post-
secondary coursework. These documents should include any failed, reattempted, or repeated courses. For more information about
certificate program eligibility, refer to the Certificate Conferral section (p. 569) of this bulletin.

Certificate students who reapply to a degree-granting program may apply only approved certificate coursework with at least a "B" average to
the degree. Students should also refer to the section on Transfer Credit (p. 560).

Meeting the minimum required GPA does not guarantee admission. Specific requirements and factors considered by academic units in
admission decisions for specific degree programs are outlined in the relevant sections of this bulletin. Admitted students may be required to
take additional prerequisite courses which may not count towards the degree. Certificate students are permitted to enroll in as many credit
hours as are necessary to complete the certificate.

Admission as a Non-Degree Student

To apply for non-degree admission, prospective students should submit an online application, including all required documents and the
application fee, prior to the published deadlines. Applications received after the final deadline may be deferred for consideration to the next
admitting term. U.S. citizens, permanent residents, eligible non-citizens and residents must submit the following:

1. Official transcripts, or copies of official transcripts
2. Application fee


http://www.kentlaw.iit.edu/
http://www.stuart.iit.edu
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The required minimum cumulative undergraduate GPA for non-degree admission is 2.5/4.0. Official documents issued by the relevant
university, or copies of official documents issued by the relevant university, must be provided for any attempted or completed post-
secondary coursework. These documents should include any failed, reattempted, or repeated courses.

Non-degree students who reapply to a degree-granting program may apply up to nine credit hours for approved coursework with at least a
"B" average to the degree. Students should also refer to the section on Transfer Credit (p. 560).

Meeting the minimum required GPA does not guarantee admission. Specific requirements and factors considered by academic units in
admission decisions for specific degree programs are outlined in the relevant sections of this bulletin. Non-degree students are permitted to
enroll in as many credit hours as they wish, but may only apply a maximum of nine credit hours for approved coursework with at least a "B"
average to the degree.

International students may not apply for non-degree study, and cannot be granted an I-20 or an F-1 visa for non-degree study.

Additional International Applicant Requirements

International students applying for admission to degree-seeking or certificate programs must submit the following requirements, in addition
to any requirements outlined in the relevant sections of this bulletin:

. English proficiency test scores

. Financial affidavit of support

. Passport identity page

. SEVIS transfer form (only for students with active SEVIS IDs in the United States)
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If the post-secondary institution(s) does not issue official transcripts in English, both the original and a professional English translation are
required. We recommend an American Translators Association (ATA) translator (atanet.org). If the prior institution does not use the 4.0 scale
grading system, the Office of Graduate Admission will evaluate your grades with respect to that system upon review of your transcripts. In
the case that we are unable to evaluate and interpret credentials, applicants must have their documents professionally evaluated. Applicants
must use Educational Credential Evaluators or Educational Perspectives. Professional evaluations along with official, original documents
should be uploaded with the application.

Students whose primary language is not English, or whose undergraduate curricula were not taught exclusively in English, must submit a
valid TOEFL, IELTS, Duolingo or PTE score report to Illinois Tech using code 1318. These scores are considered valid for two years from the
test date. If your scores are more than two years old at the time of your application submission, you must provide new scores. For minimum
score requirements, please see English Proficiency Requirements. Waivers are available for students whose primary language is English, or
whose undergraduate curricula were taught in English as noted on their official transcript(s). Students must receive at least two years of
English-medium instruction from a degree-granting program to qualify for a waiver.

The financial affidavit of support is required for admitted students to receive their I-20 or DS-2019—documents used to secure the
appropriate visa for studying in the United States. In accordance with federal regulations, students must demonstrate financial resources
needed for at least one academic year of tuition and estimated living expenses for the academic year of entry. Any scholarships or
assistantships awarded by lllinois Tech, the Office of Graduate Admissions, or by admitting university faculty, as well as any private,
employer, or governmental based scholarships and sponsorships may be deducted from the amount a student is required to provide in their
financial affidavit of support. Students may provide this documentation at the time of application, or after any offer of admission is made.

The passport identity page is used to verify applicants’ full names, birthdates, and national origin before providing immigration documents.
This allows documents to be processed more quickly and more accurately.

The SEVIS transfer form is only used for international students currently in the United States on an active F-1 visa in good standing
wishing to transfer their existing SEVIS ID to lllinois Tech from their current university or institution in the United States. This form must
be completed if an international student wishes to retain their current SEVIS ID, and will require assistance from an international students
adviser at their current university. This must be completed and returned before a new I-20 using that existing SEVIS ID can be generated.

Meeting the minimum required test scores and GPA does not guarantee admission. Specific requirements and factors considered by
academic units in admission decisions for specific degree programs are outlined in the relevant sections of this bulletin. Admitted students
may be required to take additional prerequisite courses which may not count towards the degree.

Certification of Official Transcripts

Completion and conferral of a graduate degree requires degree-seeking admission to Illinois Institute of Technology (lllinois Tech), and prior
completion of the prerequisite degree requirement, as outlined in the current Graduate Bulletin. Admitted graduate students are required

to have earned the prerequisite degree(s) prior to enrollment, and to present certification of the earned degree(s) before completing any
graduate degree at lllinois Tech. Students who have completed an undergraduate degree at Illinois Tech may be exempted from the degree
certification policy at the discretion of the Office of Graduate Admission.


http://www.atanet.org/
https://www.ece.org/ECE/
http://www.edperspective.org/
https://admissions.iit.edu/graduate/apply/english-proficiency-requirements/
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Degree certification will be completed at the time of admission, if the required documents have been provided by the student at that time.
Students who have not provided this documentation at the time of admission must supply the required degree certifications prior to
completion of the graduate degree at lllinois Tech. The student is responsible for requesting all required official documents and for any
associated costs. The university reserves the right to deny degree conferral to any student who fails to provide the required certification of
official documents.

Degree-seeking graduate students with an earned baccalaureate degree from an accredited U.S. Institution of Higher Learning: verification
of the baccalaureate degree will be satisfied by the submission of the official certified transcript for the earned degree, either provided by
the student, or sent directly from the institution conferring the degree to the university’s Office of Graduate Admission. Students that have
not provided this documentation at the time of admission must supply the required degree certifications prior to completion of the graduate
degree at lllinois Tech.

Degree-seeking graduate students with an earned baccalaureate degree from a foreign institution of higher learning: verification of the
baccalaureate degree will be satisfied by the submission and satisfactory review of the required original documents (or copies of original
documents) and English translations, either sent directly from the institution(s) conferring the degree(s), provided by the student, or provided
by an accepted international credential evaluation service to the university’s Office of Graduate Admission. Students who have not provided
this documentation at the time of admission must supply the required degree certifications prior to completion of the graduate degree at
lllinois Tech. Visit the Office of Graduate Admission website (admissions.iit.edu/graduate) for details on submitting the official documents
to an accepted international credential evaluation service.

Non-degree graduate students: verification of the baccalaureate degree is not required to pursue non-degree graduate courses, but must
be provided in accordance with the above criteria should a student convert to degree-seeking status. Students who have not provided this
documentation at the time of degree-seeking admission must supply the required degree certifications prior to completion of the graduate
degree at lllinois Tech.

Failure to provide the required certification of the earned degree(s) will prevent degree conferral. Should the review of official documents fail
authentication, the student will be dismissed from graduate study at the university.

For any questions regarding the submission and/or certification of official transcripts, please contact the Office of Graduate Admission
(admissions.iit.edu/graduate).

English Competency

Any applicant whose undergraduate degree was earned at an institution where the primary language of instruction is not English must
submit Test of English as a Foreign Language (TOEFL), Pearson Test of English (PTE), International English Language Testing System
(IELTS), or Duolingo English Test scores.

Applicants should have the official test results sent from the appropriate testing agency to the below address:

Office of Graduate Admission
Illinois Institute of Technology
10 W. 33rd Street, Room 203
Chicago, lllinois 60616

The lllinois Institute of Technology school code number is 1318.

By accepting admission to the university, the student is agreeing to take any additional English courses that lllinois Institute of Technology deems
necessary. Academic departments always reserve the right to require an English language assessment from any applicant. The below policy does
not apply to Stuart School of Business students, who should reference the Professional Communication Advancement section (p. 36) for the
correct English assessment policy.

To be considered for admission without an English language requirement, the minimum total and section scores for each examination are
listed in the table below.

Examination Minimum Total Score Minimum Section Score
Internet-Based TOEFL 90 20
Paper-Based TOEFL 600 55
PTE 63 53
IELTS 6.5 6.5

Students admitted with the scores below are required to take an English language assessment. Students will be assessed in any skill area
according to the section score.


http://admissions.iit.edu/graduate/
http://admissions.iit.edu/graduate/
http://www.ets.org/portal/site/ets/menuitem.fab2360b1645a1de9b3a0779f1751509/?vgnextoid=69c0197a484f4010VgnVCM10000022f95190RCRD
https://pearsonpte.com/
https://www.ielts.org/
https://www.ielts.org/
https://englishtest.duolingo.com/
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Examination Minimum Total Score Minimum Section Score
Internet-Based TOEFL 70-89 <20
Paper-Based TOEFL 550-599 <55
PTE 47-62 <53
IELTS 5.5-6.0 <6.5

Upon completion of the English language assessments, students will be given a placement report indicating the English language program
course or courses they are required to take during their studies. If students score high on a test proving proficiency in that area, they can
waive out of a course and will not need to take that course.

Graduate English Proficiency Policies and Procedures

+ English language assessments are mandatory for newly admitted graduate students with low proficiency test scores. One to four

corresponding exams may be administered. English language assessment(s) may also be required by the academic department
decision-maker during the admission review.

Waivers are applied based on the assessment score results and entered directly by English Language Services. Waivers are not
requested by the adviser.

After the English language scores are populated in the student's record, students are preregistered in a generic PESL 000 placeholder
course for three credit hours using an automated process.

After student-initiated academic course selection and registration period, the appropriate English language course section registration
is administratively entered on the Friday before PESL courses begin; students may check the final registration schedule via the MylIT
portal (my.iit.edu).

A student with multiple English language requirements may reassess (in the following semester) after the first English language course
is successfully completed. There is a fee associated with the reassessment.

English language course enrollment (three credit hours) applies toward the full-time enroliment requirements of nine credit hours per
regular academic semester for immigration purposes.

Students MUST make a reservation in order to take the English language assessment at english.iit.edu/assessments.

Continuing students are automatically registered for each remaining PESL course requirement, one per semester, after the student’s
academic course registration is completed unless a waiver(s) has been applied from the assessment or reassessment results.

Assessment Placement and Waiver Scores

Level 0 PESL Course

Listening N/A
Speaking N/A
Reading N/A
Writing PESL-040

Level 1 PESL Course

Listening PESL-021
Speaking PESL-061
Reading PESL-031
Writing PESL-041
Level 2 PESL Course

Listening PESL-022
Speaking PESL-062
Reading PESL-032
Writing PESL-042

Waiver Auto Applied with ESL Score

Listening 110+
Speaking 63+
Reading 117+

Writing 7+


http://my.iit.edu/
http://appliedtech.iit.edu/english-language-services/english-language-assessments/
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Financial Support

All qualified applicants are considered for all available and appropriate scholarships and assistantships at the time of their application
review. Students awarded scholarships or assistantships are typically notified at the time of their admission. While all qualified applicants
are considered for funding, awards are competitive and most scholarships or assistantships are awarded to a small number of selected
students with outstanding credentials.

The 1-20 or DS-2019 cannot be issued until an acceptable affidavit of financial support is received, along with requisite supporting bank, loan,
or scholarship documents detailing the available funds. Funds must be liquid and available for immediate use in the United States to cover
at least one academic year of tuition and estimated living expenses. Documents must be dated within six months of the student’s beginning
date. Simple statements from parents or relatives to pay all expenses are not acceptable. Applicants on F-1 student visas are not eligible for
part-time employment during their first year of enrollment.

Completion of international applications after the published final deadlines may not allow time for a decision to be made and/or a visa to

be issued for the semester requested. Applicants are warned not to make definite arrangements for attending the university until they have
received a formal notice of admission. Students will be advised of their admission decision as soon as possible after the university's receipt
of all credentials, usually within six weeks.

Readmission for a Second Graduate Degree

A student who earns a graduate degree at lllinois Institute of Technology is not automatically accepted as a student in a second degree
program in either the same or a different academic unit.

Continuation for a second degree is contingent upon admission in the second program. Students must submit and complete a new online
application, and provide all required materials, in order to be considered for second graduate degree.

Newly Admitted Students

Admitted students and international students who have already submitted a sufficient affidavit of financial support should submit an Intent
to Enroll Form and pay the deposit online to indicate whether or not they plan to attend lllinois Tech. Housing information, initial registration
instructions, a medical examination form, and immunization requirements are also available to admitted students. For international
students, the admission packet will include the I-20 or DS-2019. To register in the semester for which they were admitted, students must
return the completed medical form and immunization form, and contact their assigned academic adviser.

Arrangements for campus housing must be made directly with the below office:

Director of Housing

Illinois Institute of Technology
3303 S. State St.

Chicago, IL 60616
312.567.5075
housing@iit.edu
web.iit.edu/housing

Admission does not include commitments for room and board. A deposit is required with the application for housing. In general, the
university cannot provide housing assistance for students who wish to live off-campus.

Newly admitted students should consult their academic units concerning program, degree requirements, and special departmental
regulations, and should make every effort to arrive at the university in time for the initial registration advising date. If students cannot arrive
before the first day of class each semester, the Office of Graduate Admission must be notified at grad.admission@iit.edu. Arriving late
without prior notification may result in being dropped from the admitted program, or cancellation of a SEVIS ID.

Enroliment Confirmation and Deferral Requests

At the time of admission, the student should submit a non-binding Intent to Enroll Form in the applicant portal to reserve a place in the
program. Students committed to attending Illinois Tech should submit their tuition deposit through their student portal, which will be applied
toward their first semester tuition statement.

All students who wish to defer their enrollment for up to one academic year must request the deferment by contacting the Office of Graduate
Admission (grad.admission@iit.edu, 312.567.3020). International students may be required to submit a new bank statement.


mailto:housing@iit.edu
https://web.iit.edu/housing/
mailto:grad.admission@iit.edu
mailto:grad.admission@iit.edu

Illinois Institute of Technology GR_2020-2021 17

Immunization Requirement

In accordance with lllinois law, all students born on or after January 1, 1957 and enrolling at Illinois Institute of Technology for the first time
after July 1, 1989, must supply health provider-documented evidence of vaccination for meningitis, diphtheria, tetanus, measles, rubella, and
mumps. Transfer students are considered as first-time enrolled students. Students enrolling for the first time during a summer session may
be permitted to enroll in the subsequent fall semester before providing proof of immunity. Students who wish to enroll only in one online
class per semester, and will not be on campus during the semester, may file a written request for an exemption. Exemption from one or

more of the specific requirements may also be granted based on documented medical or religious reasons. A student who fails to provide
acceptable evidence of immunity shall be prevented from registering for classes in the next semester. Individuals who are not properly
immunized or who do not have proof of immunization may receive the required immunizations at the Student Health and Wellness Center for
a nominal fee. The Certification of Immunization form is available at iit.edu/shwc/immunizations. Questions regarding this policy should be
directed to:

Student Health and Wellness Center
Illinois Institute of Technology

IIT Tower, Suite 3D9-1

10 W. 35th St.

Chicago, IL 60616

312.567.7550 or student.health@iit.edu


https://web.iit.edu/shwc/immunizations/
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FINANCIAL INFORMATION

Financial Aid

Website: iit.edu/financial-aid

lllinois Institute of Technology's Office of Financial Aid provides institutional and federal financial assistance for students and families.

Mission Statement
The financial aid team strives to educate, empower, and support students with an understanding of financial aid options and resources in
approachable environment.

Comprehensive Financial Aid Program

lllinois Institute of Technology administers a comprehensive financial aid program which includes federal, institutional, and private funds for
both full- and part-time students. Federal programs include loans and work-study employment. The university uses the formula established
by the U.S. Congress to determine financial need for assistance. The university offers limited academic scholarship assistance to graduate
students. These scholarships are awarded by individual university departments and by the Office of Graduate Admission. Private loans are
also available and are based on credit approval from the lender.

Student Eligibility Requirements to Receive Federal and State Financial Assistance

Students must be U.S. citizens or eligible non-citizens, be enrolled in a degree-seeking program at least half-time (4.5 credit hours or

more per semester for graduates, 6 credit hours or more per semester for undergraduates), and demonstrate academic progress towards
graduation to qualify for federal and state aid. In some circumstances, undergraduates enrolled in fewer than six credit hours will be eligible
for federal or state grants. Satisfactory Academic Progress (SAP) includes a minimum grade point average, a sufficient percentage of credit
hours earned each semester, and timely progress towards the completion of a degree program. The university has an established SAP
policy in compliance with federal and state regulations. Failure to comply with the university's SAP policy will lead to a student losing their
eligibility for federal and state financial assistance. International students are not eligible for federal financial aid.

Federal Financial Aid Application Process

All students applying for financial assistance must complete the Free Application for Federal Student Aid (FAFSA). This application is
available at fafsa.ed.gov beginning October of the academic year prior to the academic year in which the student plans to attend. lllinois
Institute of Technology's Title IV School Code is 001691. All federal financial assistance is awarded on an annual basis, hence a FAFSA must
be filed each academic year. Students are encouraged to file a FAFSA at their earliest convenience because some state and campus-based
awards are awarded on a first-come first-served basis. The amount of financial aid a student receives each year depends on demonstrated
financial need and the availability of funds. Students applying for federal financial aid may be required to submit income information to the
Office of Financial Aid.

New students should not wait for a final admission decision before filing the FAFSA. Applicants are encouraged to complete a FAFSA at
their earliest convenience in order to qualify for potential state and campus-based funds.

Determining Financial Need for Assistance

Financial need is the difference between a student’s total cost of attendance (COA) at the university and the student's expected family
contribution (EFC). The total COA at the university includes tuition, mandatory fees, room and board, books and supplies, transportation, loan
fees, and personal expenses. The U.S. Department of Education has established the formula used to calculate the EFC based on the FAFSA
information provided by a student and (if applicable) his/her family. One of the principles of need-based assistance is that students and their
families are expected to help pay some of a student's educational expenses.

Federal Financial Aid Programs
Federal Work-Study Program

The Federal Work-Study (FWS) program provides campus-based job funding for students with demonstrated financial need. Students
awarded FWS can earn money to help pay educational expenses. Eligible students are responsible for finding employment. Students can
work either on or off-campus. Off-campus jobs will be with private, non-profit organizations or public agencies that provide community
service work. Students awarded FWS are paid the current federal minimum wage or higher depending on the type of work performed.
Students are paid by the hour and receive a biweekly paycheck. FWS students cannot work more than 20 hours per week during the
academic year and may not work during their scheduled class times. FWS positions are advertised by the Office of Student Employment
through the Handshake platform.

Direct Loan Programs

Illinois Institute of Technology participates in the Direct Loan program with the Department of Education. Fixed interest rates for the loans in
this program are determined each year on July 1 by Congress. The funds for these loans come from the federal government. Below are the
types of Direct Loan programs offered to students at the university.


https://www.iit.edu/financial-aid/
https://www.iit.edu/financial-aid/policies-and-procedures/satisfactory-academic-progress/
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http://www.fafsa.ed.gov/
https://fafsa.ed.gov/help/costatt.htm
https://fafsa.ed.gov/help/fftoc01g.htm
https://fafsa.ed.gov/help/fftoc01g.htm
https://iit.joinhandshake.com/login/
https://studentaid.ed.gov/sa/types/loans/interest-rates/#rates
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Federal Direct Stafford Loans (Subsidized and Unsubsidized)

The Subsidized Stafford Loan is awarded to undergraduate students based on demonstrated financial need. Interest does not accrue while
the student is enrolled at least half-time. The Unsubsidized Stafford Loan is a non-need based loan awarded to both undergraduate and
graduate students. Interest accrues from the time the student receives the loan funds. Students have the option of paying the interest while
enrolled or having the interest added to the principal upon graduation or after dropping to less than half-time enrollment. Both Stafford
Loans are charged an origination fee each year before the loan disburses to the student.

Federal Direct PLUS Loans

PLUS Loans enable parents and graduate students with good standing credit to borrow money to help cover educational expenses. If a
borrower is denied for this loan, they may reapply with an endorser. If a parent is not approved for the loan, the Office of Financial Aid may
offer additional Unsubsidized Stafford Loan funds to an undergraduate. PLUS Loans cannot be taken in an undergraduate student’'s name.

Additional Information
All federal financial aid awards for graduate students (excluding law students) are processed by the Office of Financial Aid. The office
operates from 9 a.m. — 5 p.m., Monday through Friday.

Applying for a Financial Assistantship

A fellowship provides financial support to defray the cost of tuition and/or a stipend for living expenses. A tuition scholarship (TS) covers all
or part of a student's tuition charges. TS funding cannot be applied toward other charges. Most degree programs provide financial support
for teaching assistants (TAs) who help with instruction, and research assistants (RAs) who work on funded research projects. Graduate
assistants (GAs) receive partial support in the form of a stipend with no tuition support.

Only full-time students are eligible for assistantships. New students will be considered for fellowships, assistantships, and scholarships
when they apply for admission and will be notified of any awards with their admission decision or shortly thereafter. The Office of Graduate
Admission administers a number of fellowships and scholarships but does not directly administer assistantships available to students

in each academic unit. Acceptance of an award or appointment after April 15 for the fall semester is considered a binding decision for
some university departments. If a student’s academic work is judged to be unsatisfactory, awards may be canceled at the discretion of the
university at any time during the period covered.

Although an outstanding international student may receive some award from the university, most students must provide independent
finances for their first year of graduate study. International students are required to carry at least nine credit hours per semester in order to
maintain their F-1 student visa status.

Please note: the total of tuition scholarships, FWS, and loan eligibility cannot exceed a student's cost of attendance for the academic year.
Previously awarded loans may be adjusted after a tuition scholarship notification.

Veterans' Educational Benefits

The lllinois Institute of Technology proudly participates in administering the Montgomery Gl Bill®, Post 9/11 GI Bill®, and the Yellow
Ribbon® Program. Beneficiaries who plan to utilize VA benefits at the university can find all relevant information on the Office of

Financial Aid's website. For the first semester using benefits, students must submit a copy of their Certificate of Eligibility and complete

the Veteran Benefit Process Application. Any documentation or questions can be directed to the School Certifying Official (SCO) by emailing
veterans@iit.edu or calling 312.567.7952. Beneficiaries should keep in mind that VA benefits can only be utilized for courses that are
required for their academic program. Additionally, beneficiaries must maintain reasonable academic progress according to university
standards. Failure to meet minimum-progress criteria can result in the loss of eligibility for educational benefits.

Taxation of Scholarships, Fellowships, and Stipends

U.S. Citizen or Resident Alien

A scholarship/fellowship payment received by a candidate for degree is generally not taxable income to the student if it is used for qualified
expenses. Qualified expenses are defined by the Internal Revenue Service (IRS) and include tuition and required fees, and/or books, supplies,
and equipment required of all students in the course. These payments do not need to be reported to the IRS by the student or lllinois
Institute of Technology.

A scholarship/fellowship used for expenses other than qualified expenses is taxable income and includes payments that are used for living
and incidental expenses such as room and board (housing), travel, research, clerical assistance, or equipment and other expenses that are
not required for enrollment or attendance.

Although these payments are taxable income to the U.S. citizen or resident alien student, the IRS does not require the university to withhold
tax on the payment. In addition, the university is not required to report these payments to the IRS. However, students are responsible for
reporting these payments and remitting any tax due with their personal income tax returns.

Since the university cannot advise students regarding their personal tax matters, the student should consult with their personal tax adviser
regarding the reporting of their scholarship/fellowship or stipend on their tax return.


https://studentaid.ed.gov/sa/types/loans/interest-rates/#fees
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International Student
The Internal Revenue Service (IRS) is the U.S. government agency that administers U.S. tax laws and collects taxes from individuals
receiving payments in the United States. The U.S. tax system is based on a calendar year (January 1 through December 31).

The IRS requires that the university apply specific federal tax withholding and reporting rules to payments made to international students.

A scholarship/fellowship payment received by an international student who is a candidate for a degree is generally not taxable income to
the student if it is used for qualified expenses. Qualified expenses are defined by the IRS and include tuition and required fees, and/or books,
supplies, and equipment required of all students in the course. These payments do not need to be reported to the IRS by the student or the
university.

A scholarship/fellowship used for expenses other than qualified expenses is taxable income and includes payments that are used for living
and incidental expenses such as room and board (housing), travel, research, clerical assistance, or equipment and other expenses that are
not required for enroliment or attendance. For these types of scholarships, international students with an F, J, M, or Q visa are subject to 14%
federal tax withholding unless their country of residency has a tax treaty with the United States that excludes scholarships/fellowships from
taxation. Payments made to international students in any other immigration status are subject to 30% withholding.

Since the university cannot advise students regarding their personal tax matters, the student should consult with their personal tax adviser
regarding the reporting of their scholarship/fellowship on their tax return.

Gainful Employment Information

As of July 1, 2011, institutions were required to disclose the following information about each of the institution’s certificate programs that
lead to gainful employment: the name of the certificate program, the Classification of Instructional Programs Code (CIP) and the Standard
Occupation Code (SOC), tuition and fee charges, the typical cost of books and supplies, and the average cost of room and board. As of July
1,2017, disclosures were made available online for each program on the individual program page.

Per Gainful Employment guidelines, if the number of students who completed a Gainful Employment program during the award year was
less than ten, the school cannot disclose median loan debt and on-time completion rate for privacy reasons. Additionally, lllinois Institute
of Technology's accreditor does not require the calculation of job placement rates and therefore the university was unable to disclose such
rates.

As of July 2019, schools are no longer required to disclose these details starting in July 2020. Thus, the above information is for reference.
Gainful Employment regulations may change after the date of this publication. The most current information related to Gainful Employment
Programs may be found on the Graduate Admission website at admissions.iit.edu/graduate.

Student Accounting

Website: web.iit.edu/student-accounting

Financial Responsibility

Students take financial responsibility for the payment of all education related charges and fees that become a part of their student account
when those charges are due regardless of their expected reliance on third-party resources such as financial aid, family gifts, employer
reimbursement, private loans, outside scholarship or sponsorship. Any balance due to the university as the result of adjustments made to
estimated or confirmed financial aid, the refusal to apply for any or all of the student's financial aid, or the inability to complete the financial
aid verification become the student’s responsibility for payment. Students agree to supply the Office of Financial Aid with any reasonable
information or documents that they may request to complete the verification process in a timely manner. Students acknowledge that any
outstanding balance due on their student account that is not paid when due is subject to service charges in the amounts or at the rates
established and published by the university from time to time and that they will be prevented from registering for additional courses or
obtaining official documents such as diplomas or transcripts until that outstanding balance has been paid in full. Failure to pay a past due
debt may result in the debt being listed with the State Comptroller's Offset Program, referred to a collection agency, and/or other authorized
legal debt collection procedures. Under such circumstances, the student is responsible for all fees and costs incurred by the university in the
collection of the past due debt, including collection fees and/or attorney'’s fees.

Charges

All university mandatory and non-mandatory charges are published regularly. The official university publication of current tuition, fees, and
other charges for all students can be found at web.iit.edu/student-accounting on the Tuition and Fees page. All other published tuition and
fee information should be considered an estimate and not the official published rates. Continually rising costs do not permit the university to
guarantee that published charges will not change. Students and parents should anticipate periodic increases in the future.
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Graduate Admission Application Fee

All first time applications for graduate admission must be accompanied by a non-refundable fee. Any applicant who has attended Illinois
Institute of Technology previously, or who has already paid an application fee to the university, does not have to pay a second application
fee. Please contact the appropriate program admissions office for any applicable fee.

Enrollment Deposit

Each admitted undergraduate student is required to make a non-refundable enroliment deposit, which is credited toward the student’s cost
of attendance and holds a place for the initial semester of enrollment. This deposit will disburse on the first day of class and will appear on
the billing statement for the semester.

Each student admitted as a full-time degree-seeking graduate student to certain programs is required to make a non-refundable enrollment
deposit, which is credited toward the student’s cost of attendance and holds a place for the initial semester of enrollment.

Undergraduate Tuition
Undergraduates registered for 12-24 credit hours are considered full-time and will be charged full-time tuition and fees. Undergraduates
registered for fewer than 12 credit hours are considered part-time and will be charged the per-credit-hour, part-time tuition and fee rate.

Graduate Tuition
Graduate level enrollments are generally charged at a per credit hour tuition rate. This rate applies to all courses for which a graduate
student registers, whether at the graduate or undergraduate level.

Some programs, particularly at Chicago-Kent College of Law and at Stuart School of Business, charge different rates depending on the
program. Consult web.iit.edu/student-accounting for the official tuition rates.

No charge is assessed for seminars carrying zero credit hours. For review or other non-credit courses, tuition is computed by considering the
number of class meetings per week as equivalent to the number of credit hours.

Graduate students registered for nine credit hours or more are considered full-time. Graduate students registered for less than nine credit
hours are considered part-time.

Other Fees and Charges

A student may incur other fees and charges that are both mandatory and non-mandatory. For a complete current listing of all charges and
fees, go to web.iit.edu/student-accounting. Books and supplies are available at the university bookstores. Costs for books and supplies
can differ significantly depending upon the field of study. Students in the College of Architecture, for example, may spend less on books but
substantially more on supplies.

Book Advance

The Student Accounting Office has partnered with the Illinois Institute of Technology Barnes & Noble bookstore to allow students with a
student account credit balance to purchase books and supplies at the bookstore. This partnership provides students with a convenient way
to purchase books prior to the start of classes using anticipated Title IV credits, eliminating the wait for a refund check. Students purchase
books at either the university bookstore location or Barnes and Noble online and the charge is applied to the student account directly.
Students who opt-in to this option need to complete the Title IV authorization form (p. 23).

Parking Fee

All students parking in campus parking lots must register their vehicle with Access, Card, and Parking Services and pay a parking fee at the
beginning of the semester. For current fees, students should contact Access, Card, and Parking Services at iit.edu/acaps or 312.567.8968.
Students authorized to park in university lots will receive a parking permit.

Student Health Insurance

All students who are registered for one billable hour are required to purchase the student health insurance policy or to submit proof of
equivalent insurance before the end of the first week of classes. All students who are on an F-1 or J-1 visa and are registered for at least one
class, participants in the co-op program, research or teaching assistants, or occupants of university residence halls are required to purchase
the student health insurance. The premium for the insurance will be added to student tuition and fees as a charge. To avoid this charge,
submit proof of comparable coverage online at iit.edu/shwc/insurance. F-1 and J-1 students may only waive the university’s coverage with
proof of employer provided insurance (see waiver). Students must submit their waiver each fall (or spring for spring start students). Other
students, spouses, and dependents of students may participate in the student health program, if desired. Students should consult the
Student Health and Wellness Center in IIT Tower, Suite 3D9-1, at 312.567.7550, or student.health@iit.edu, for further details.

E-Bills

Each semester, billing statements will be made available to students through the MylIT portal (my.iit.edu) through the Manage My Account
icon. Billing statements are also sent to other individuals or third parties that a student designates as an authorized user(s) and for whom
the student has provided the university with an email address. This billing statement will detail the then-current charges, payments, and
other credits to the student's account, including the amount the student must pay and the date such payment is due. Notifications of new
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billing statements will be sent via email to the student's university email address as well as the email for any other responsible party that the
student had designated. Students agree to monitor their university email account regularly.

Payment of Tuition, Room and Board, and Other Fees and Charges

Tuition and fees, less any authorized financial aid awards, are considered a student’s out-of-pocket responsibility. The due date for all out-
of-pocket payments will be posted each semester at iit.edu/student-accounting. All out-of-pocket payments must be paid by the due date.
Payment plan information can be found at web.iit.edu/student-accounting. The deadline to enroll in a plan will be posted each semester
at web.iit.edu/student-accounting.

Please see web.iit.edu/student-accounting/payments/payment-plans for options and instructions related to making payments.

Payment Policy

Illinois Institute of Technology establishes an account for each of its students for the purpose of charging tuition and fees, room and
board, and other applicable university charges. Students can access their account information directly online by logging into the MylIT
portal (my.iit.edu) and clicking on the Manage My Account icon located in the menu bar. Students may view their charges, due dates for
these charges, payments, and credits from financial aid at any time.

Payment of all charges for a term is due on the first day of the term to which the charges apply. If students pay less than the total amount
due by the respective due date, they will be assessed a monthly late payment fee of two percent on the remaining unpaid portion.

The Student Accounting Office will accept payment only up to the total amount of tuition and fees assessed to a student's account.
Payments in excess of current charges will not be accepted.

The university does reserve the right to cancel registration depending on circumstances for non-payment. If a student has a past due
balance remaining, in addition to the assessment of late payment fees, the student will have a hold placed on their records. This hold will
prohibit a student from obtaining official transcripts and/or registering for future-term classes until the account balance is paid in full.
To be able to register for the next term, students should pay their accounts in full. For more information about registration holds and late
payments, please visit: web.iit.edu/student-accounting/payments/payment-policy/past-due-accounts.

Rejected Payments

If the university receives notification that a payment has been rejected for any reason, the returned amount will be charged to the student
account along with a $50 fee. Payments rejected due to insufficient funds must be replaced with a cashier’s check, money order, or credit
card. Payments rejected due to invalid routing and/or account information or a closed account may be replaced with another electronic
check from a different account. Following a second rejected payment, the university will no longer accept personal or electronic checks from
the payee. All subsequent payments must be made by cashier's check, money order, or credit card.

Outstanding Debts/Late Fees/Financial Holds

Any outstanding balance due on a student’s account that is not paid when due is subject to service charges in the amounts or at the
rates established and published by the university from time to time. A restrictive hold is placed on a student'’s record when that student
is delinquent in fulfilling their financial obligation to the university. A student will be considered delinquent when their account is not paid
in full according to established university policies and by posted payment due dates. Students with outstanding university debt may be
suspended from current term classes. Students will be prevented from registering for additional courses or obtaining official documents
such as diplomas or transcripts until that outstanding balance has been paid in full. Students also acknowledge that failure to pay any
amount due by the due date may result in an unfavorable report with credit bureaus and collection activities, including litigation.

Tuition Waiver Policy

Under exceptional circumstances such as withdrawal for involuntary military service, serious illness or injury, or action by the university,
consideration may be given by the university for the issuing of a waiver for unused tuition upon written request to the academic department.
Payments for charges other than tuition will remain the responsibility of the student. Students should consult iit.edu/registrar for the last
day to add or drop a class without a penalty.

University Refund Policy

If a student’s financial aid, including any disbursements of Title IV funds such as Pell grants or federal loans, creates a credit balance on

their student account, they will be refunded any such overage. If any non-financial aid payments that are made results in an overpayment
of the charges on a student’s account, the university will hold these credits on the student account to be applied towards future charges,
unless the student contacts the Student Accounting Office to request a refund of the overpayment, or ceases to be enrolled.

Students must be enrolled in direct deposit to receive their student refund. Refunds from financial aid credits are processed throughout the
semester. Student Accounting will send an email whenever the office processes a refund, provided the student is enrolled in direct deposit.
There is no fee for receiving a refund via direct deposit. For a full explanation of the university’s policies and procedures related to refunding
student account credit balances, refer to web.iit.edu/student-accounting.


http://web.iit.edu/student-accounting/
http://web.iit.edu/student-accounting/
http://web.iit.edu/student-accounting/
http://web.iit.edu/student-accounting/payments/payment-plans/
http://my.iit.edu/
https://web.iit.edu/student-accounting/payments/payment-policy/past-due-accounts/
http://web.iit.edu/registrar/
http://web.iit.edu/student-accounting/

Illinois Institute of Technology GR_2020-2021 23

Title IV Federal Loan Authorization

Health insurance fees, parking charges, and other items on a student bill cannot be automatically paid with Title IV Federal Loan funds.
Students may authorize the university to pay these fees with Title IV Federal Loan funds by completing a Title IV Authorization form on

the MylIT portal and checking the “Pay Non-Institutional Charges” box. Students who do not complete this Title IV Authorization may receive
a refund and still owe the university money.

Employer Tuition Deferment Plan

The Employer Tuition Deferment Plan allows students who are employed by a company that offers tuition reimbursement an opportunity

to defer the reimbursable portion of their tuition until three weeks after grades are posted. By applying for the university’s Tuition Employer
Tuition Deferment Plan, students recognize that their employer’s tuition reimbursement plan has qualifying conditions which they must meet
in order to be reimbursed. Should a student's company refuse to pay this bill within the usual time frame for tuition deferment, the student
will be personally responsible for this tuition and will be required to pay the bill in full. Students should also understand that a deferred
payment fee of $55 will be due at the time of application, and it is non-refundable. If the tuition due under this agreement is not paid within
three weeks following grades being posted, the student authorizes their employer to withhold the amount due from their pay and to pay that
amount to lllinois Institute of Technology.

Students must understand that any amount not covered by the terms of their company’s tuition reimbursement policy is due in full by the
end of the add/drop registration period and is subject to fees and a hold preventing registration for the next term. If a student fails to meet
the requirements to be eligible for the university's Employer Tuition Deferment Plan by the deadline, their tuition will not be deferred and will
be due immediately.

Sponsor Billing (Third Party Invoicing)

Sponsor billing is the generation of an lllinois Institute of Technology (lllinois Tech) invoice to request payment of tuition/fees/housing

for a student billed by the university to an external party or for the recovery of expenses incurred by the university on behalf of a student.
Sponsors include outside parties, such as embassies, companies, and community agencies, who pay lllinois Institute of Technology directly
for a student’s educational expenses with funds that did not originate with the student.

Proof of Sponsorship Required
Students whose tuition and fees are paid by a sponsor must submit proof of sponsorship from their sponsoring agency. Adequate
documentation must:

+ Be written in English on the sponsor’s official stationery

+ Request the university to bill the sponsor for the student’s charges

« Identify the student by full name (given name first followed by family name) and Campus-Wide ID if available
« Clearly state the type and percentage of charges the sponsor will pay

Include a billing address

Stipulate the exact begin and end dates of the period during which the sponsor will pay the student’s charges (if the sponsor wishes to
continue payment after the end date it must submit a new authorized letter)

Contain no restrictions or contingencies (if, for example, the sponsor requires grades or transcripts prior to payment, the student must
pay the original bill then seek reimbursement from the sponsoring organization)

Be signed by an authorized official of the sponsoring organization

Processing/Altering Sponsorship Agreement
Invoices will be processed after the add/drop registration date of each semester. Any changes in eligibility for a sponsored student should
be communicated to the Student Accounting Office immediately.

Students that become ineligible or have a reduction in their sponsored amount will owe this amount immediately. A restrictive hold will be
placed on the account to prevent registration for subsequent terms, as well as prevent students from obtaining any official paperwork from
the university.

Late Sponsorship Payment

In the event a sponsor fails to remit payment for a student, the sponsorship coverage is removed. The student is responsible for all
outstanding balances on the account after the sponsorship is removed. If the student believes payment was inadvertently delinquent, it is
the responsibility of the student to communicate with the sponsor to rectify this situation.

Students who fail to submit required sponsorship documentation to the Student Accounting Office in a timely manner will be held
responsible for any outstanding balance on the student account, as well as penalty fees assessed to their accounts due to lack of payment.
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Living Expenses
Housing

The university offers two types of housing:

* Residence halls for single undergraduates and graduate students
+ Furnished apartments for upper-class, married, and single graduate students

All rooms come fully furnished with bed, desk, and desk chair. Apartments have fully furnished kitchens with appliances including oven,
range, hood, and a refrigerator.

Applications must be submitted through the myroom.iit.edu website. Applications are processed in the order in which they are received.
Room assignment timelines are available on the Office of Residence Life website.

Students who arrive on campus without a housing confirmation may not be able to stay in the residence halls. There is no temporary
housing on campus for students who do not sign a housing contract. For more information, please contact the Office of Residence Life at
housing@iit.edu or visit the website at iit.edu/housing.


http://myroom.iit.edu
mailto:housing@iit.edu
http://web.iit.edu/housing/
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Academic Programs

Graduate Degree Programs and General Requirements

The university's Armour College of Engineering, Chicago-Kent College of Law, College of Architecture, College of Computing, Institute of
Design, Lewis College of Science and Letters, and Stuart School of Business award graduate degrees. In many fields, students in master's
programs may choose either a thesis track or non-thesis track program. These academic units also work together to offer a wide variety of

joint- and dual-degree programs.

Doctoral Degrees

Applied Mathematics (p. 297)

Architecture (p. 267)

Architectural Engineering (p. 111)

Biology (p. 404)

Biomedical Engineering (p. 59)

Chemical Engineering (p. 73)

Chemistry (p. 418)

Civil Engineering (p. 112)

Computer Engineering (p. 170)

Computer Science (p. 325)

Design (p. 387)

Electrical Engineering (p. 172)
Environmental Engineering (p. 112)

Food Science and Nutrition (p. 431)
Management Science (p. 527)

Materials Science and Engineering (p. 228)
Mechanical and Aerospace Engineering (p. 229)
Molecular Biochemistry and Biophysics (p. 405)
Physics (p. 460)

Psychology (p. 464)

Rehabilitation Counseling Education (p. 481)
Technology and Humanities (p. 446)

Law Degrees

Doctor of the Science of Law (J.S.D.) (p. 234)

Juris Doctor (J.D.) (p. 234)

Master of Laws (LL.M.) (p. 234)

J.D./LL.M. in Family Law (p. 234)

J.D./LL.M. in Financial Services Law (joint degree) (p. 234)
J.D./LL.M. in Taxation (joint degree) (p. 234)

J.D./M.B.A. (joint degree) (p. 234)

J.D./M.PA. (joint degree) (p. 234)

J.D./M.S. in Environmental Management and Sustainability (joint
degree) (p. 234)

J.D./M.S. in Finance (joint degree) (p. 234)

J.D./Master of Public Health (joint degree in cooperation with
University of Illinois at Chicago) (p. 234)

Master of Science Degrees

Analytical Chemistry (p. 415)

Applied Cybersecurity and Digital Forensics (p. 361)
Applied Mathematics (p. 289)

Applied Physics (p. 458)

Architectural Engineering (p. 107)

Architecture (p. 266)

Autonomous Systems and Robotics (p. 211)

Biology (p. 397)

Biology for the Health Professions (p. 398)

Biomedical Data Science and Modeling (p. 56)
Biomedical Engineering (p. 57)

Chemical Engineering (p. 72)

Chemistry (p. 416)

Civil Engineering (p. 109)

Computational Decision Sciences and Operations Research
(p. 295)

Computer Engineering (p. 158)

Computer Engineering/Electrical Engineering (dual degree)
(p. 161)

Computer Science (p. 323)

Electrical Engineering (p. 167)

Environmental Engineering (p. 111)

Environmental Management and Sustainability (p. 524)
Finance (p. 525)

Food Process Engineering (p. 429)

Food Safety and Technology (p. 430)
Industrial-Organizational Psychology (p. 473)
Information Technology and Management (p. 363)
Management Science (p. 526)

Manufacturing Engineering (p. 213)

Marketing Analytics (p. 527)

Materials Science and Engineering (p. 216)

Mechanical and Aerospace Engineering (p. 217)
Medical Devices and Biomaterials (p. 58)

Molecular Biochemistry and Biophysics (p. 403)
Physics (p. 459)

Psychology (p. 474)

Rehabilitation and Mental Health Counseling (p. 475)
Technical Communication and Information Architecture (p. 444)
Technology and Humanities (p. 445)
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Professional Master's Degrees

These programs are specifically designed with the needs of professionals in mind. Most are course-only and do not require a thesis. In
addition, the GRE requirement may be waived for applicants to professional master's degree programs who hold a bachelor’s degree from an

accredited U.S. institution with a cumulative GPA of at least 3.0/4.0.

Advanced Manufacturing (M.E.) (p. 42)

Applied Mathematics (p. 284)

Architecture (p. 251)

Architecture/Landscape Architecture (dual degree) (p. 260)
Architectural Engineering (M.E.) (p. 97)

Artificial Intelligence (p. 312)

Artificial Intelligence for Computer Vision and Control (M.E.)
Biological Engineering (p. 69)

Biomedical Engineering (M.E.) (p. 56)

Biomedical Imaging and Signals (p. 140)

Business Administration (M.B.A.) (p. 517)

Business Administration/Design (dual degree) (p. 384)
Business Administration/M.S. in Environmental Management and
Sustainability (dual degree) (p. 486)

Business Administration/M.S. in Finance (dual degree) (p. 486)
Business Administration/M.S. in Marketing Analytics (dual degree)
(p. 486)

Business Administration/Public Administration (dual degree)
(p. 486)

Chemical Engineering (p. 69)

Computational Engineering (p. 42)

Computer Engineering in Internet of Things

Computer Science (p. 313)

Construction Engineering and Management (M.E.) (p. 99)
Cyber Forensics and Security (p. 353)

Cyber Security Engineering (p. 144)

Cybersecurity (p. 318)

Data Science (p. 285)

Design (p. 381)

Design Methods (p. 384)

Design/Public Administration (dual degree) (p. 386)
Electrical and Computer Engineering (p. 145)

Electricity Markets (p. 146)

Energy Systems (M.E.) (p. 42)

Engineering Management (p. 42)

Environmental Engineering (M.E.) (p. 101)

Food Process Engineering (p. 427)

Food Safety and Technology (p. 428)

Geotechnical Engineering (M.E.) (p. 101)

Health Physics (p. 457)

High Performance Buildings (p. 255)

Industrial Technology and Operations (p. 337)
Information Technology and Management (p. 354)
Intellectual Property Management and Markets (p. 554)
Landscape Architecture (p. 256)

Manufacturing Engineering (M.E.) (p. 208)

Materials Chemistry (p. 415)

Materials Science and Engineering (M.E.) (p. 209)
Mathematical Finance (p. 287)

Mechanical and Aerospace Engineering (M.E.) (p. 210)
Network Engineering (p. 147)

Pharmaceutical Engineering (p. 71)

Power Engineering (p. 149)

Public Administration (M.PA.) (p. 522)

Public Works (M.PW.) (p. 105)

Structural Engineering (M.E.) (p. 101)

Taxation (p. 235)

Technological Entrepreneurship (p. 524)
Telecommunications and Software Engineering (p. 150)
Transportation Engineering (M.E.) (p. 102)

Urban Systems Engineering (M.E.) (p. 42)

VLSI and Microelectronics (p. 152)

Wireless Communications and Computer Networks


http://bulletin.iit.edu/graduate/colleges/engineering/ece/me-aicv/
http://bulletin.iit.edu/graduate/colleges/engineering/ece/me-aicv/
http://bulletin.iit.edu/graduate/colleges/engineering/ece/ceit/
http://bulletin.iit.edu/graduate/colleges/engineering/ece/me_wccn_wireless_communications_and_computer_networks/
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Accelerated Master's Program (AMP)

There are four paths to the completion of an accelerated master's degree at lllinois Tech:

1. Co-terminal paired bachelor's and master's programs completed concurrently (see more information in the Co-Terminal Degree Programs
section (p. 27))

a. These programs have been pre-selected for pairing between the same academic discipline of undergraduate study or a different
discipline.

b. Graduate co-terminal admission is required when a student reaches a minimum of 60 earned or in-progress credit hours (see more
information in the Synopsis of Co-Terminal Studies section (p. 35)).

c. The student must submit a declaration of shared and non-shared courses (explicitly for graduate use) in the first semester of co-
terminal enrollment.

2. Co-terminal unpaired bachelor's and master's programs completed concurrently
a. These programs are not a pre-selected pair.

b. The student must have advance approval from both the undergraduate and graduate academic units for the program of interest,
including the intended shared courses.
i. The approval process is called a Declaration of Intent (p. 35) and may be filed after the first semester of undergraduate
enrollment.

ii. Selected shared courses must explicitly satisfy the approved graduate curriculum without course substitution.
c. Subsequent admission to the master's program of interest is required.

d. The student must submit a declaration of shared and non-shared courses (explicitly for graduate use) in the first semester of co-
terminal enrollment.

3. Post-baccalaureate master's program (lllinois Tech alums only)
a. A master's program that has explicit course requirements, of which the student has fulfilled some shared courses during the
completion of an Illinois Tech bachelor's degree.
b. The bachelors will be earned no earlier than three years prior to the first term of master's enrollment.
i. Up to nine credit hours of relevant coursework may be shared between the two degrees.

ii. Consideration of course substitution is at the discretion of the graduate academic unit.
4. Dual degree program with an lllinois Tech partner institution
a. Two concurrent master's degree programs, with prior agreement for specific programs between lllinois Tech and a selected partner
institution.
b. The number of applicable shared credits is determined by the terms of the partnership agreement, but may not exceed nine credit
hours. In most cases six credit hours are allowed.

c. Consideration of course substitution is at the discretion of the graduate academic unit.

Co-Terminal Degree Programs

Co-terminal degrees provide an opportunity for students to gain greater knowledge in specialized areas while completing a smaller number
of credit hours with increased scheduling flexibility than the completion of two degrees separately. Because most co-terminal degrees allow
students to share course credit (a maximum of nine credit hours), students may complete both a bachelor's and master’s degree in as few
as five years. Up to a combined total of nine applicable credit hours earned prior to matriculation into an lllinois Institute of Technology
graduate degree program, subject to the graduate studies rules and restrictions, may be considered for 1) external transfer credit for
graduate transfer credit use; 2) internal transfer credit from an lllinois Institute of Technology undergraduate program; and/or 3) shared co-
terminal program credit. More information regarding this policy is available in the Transfer Credit section (p. 560) of the Graduate Bulletin.

All co-terminal degree requirements must be completed within six years of undergraduate matriculation, or the student will be dismissed
from the co-terminal degree program. A student who is placed on undergraduate academic probation may be dismissed from the co-terminal
program pending review.

Co-terminal students maintain their undergraduate student status while completing graduate coursework, and can maintain financial aid
eligibility when applicable.

The following are legacy co-terminal degree pairings as of June 2020. Students may also work with advisers to identify alternate bachelor's
and master's degree pairings, pending the approval of the prospective graduate program and the student's undergraduate program. More
information is available in the Co-Terminal Advising section (p. 557) of this bulletin.

Applied Mathematics Bachelor of Science in Computer Science/Master of Science in
Bachelor of Science in Applied Mathematics/Master of Science in Applied Mathematics

Applied Mathematics i

Bachelor of Science in Applied Mathematics/Master of Data Science Architecture

Bachelor of Science in Applied Mathematics/Master of Bachelor of Architecture/Master of Science in Architecture

Mathematical Finance
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Biology

Bachelor of Science in Biochemistry/Master of Biology with
Biochemistry specialization

Bachelor of Science in Biochemistry/Master of Science in Biology
for the Health Professions

Bachelor of Science in Biochemistry/Master of Science in Biology
with Biochemistry specialization

Bachelor of Science in Biology/Master of Biology

Bachelor of Science in Biology/Master of Science in Biology
Bachelor of Science in Biology/Master of Science in Biology for the
Health Professions

Bachelor of Science in Biomedical Engineering/Master of Science in
Biology for the Health Professions

Bachelor of Science in Chemistry/Master of Science in Biology for
the Health Professions

Bachelor of Science in Molecular Biochemistry and Biophysics/
Master of Science in Molecular Biochemistry and Biophysics

Business

Bachelor of Science in Applied Mathematics/Master of
Mathematical Finance

Bachelor of Science in Business Administration/Master of Public
Administration

Bachelor of Science in Business Administration/Master of Science
in Finance

Bachelor of Science in Business Administration/Master of Science
in Marketing Analytics

Bachelor of Science in Chemistry/Master of Science in
Environmental Management and Sustainability

Bachelor of Science in Engineering Management/Master of Public
Administration

Bachelor of Science in Social and Economic Development Policy/
Master of Public Administration

Chemical and Biological Engineering

Bachelor of Science in Biomedical Engineering/Master of Chemical
Engineering

Bachelor of Science in Chemical Engineering/Master of Biological
Engineering

Bachelor of Science in Chemical Engineering/Master of Chemical
Engineering

Bachelor of Science in Chemistry/Master of Chemical Engineering

Civil, Architectural, and Environmental Engineering

Bachelor of Architecture/Master of Engineering in Construction
Engineering and Management

Bachelor of Science in Architectural Engineering/Master of
Engineering in Architectural Engineering

Bachelor of Science in Architectural Engineering/Master of
Engineering in Construction Engineering and Management
Bachelor of Science in Architectural Engineering/Master of
Engineering in Structural Engineering

Bachelor of Science in Chemical Engineering/Master of Engineering
in Environmental Engineering

Bachelor of Science in Civil Engineering/Master of Engineering in
Construction Engineering and Management

Bachelor of Science in Civil Engineering/Master of Engineering in
Environmental Engineering

Bachelor of Science in Civil Engineering/Master of Engineering in
Geotechnical Engineering

Bachelor of Science in Civil Engineering/Master of Engineering in
Structural Engineering

Bachelor of Science in Civil Engineering/Master of Engineering in
Transportation Engineering

Computer Science

Bachelor of Science in Applied Mathematics/Master of Computer
Science

Bachelor of Science in Applied Mathematics/Master of Science in
Computer Science

Bachelor of Science in Biology/Master of Computer Science
Bachelor of Science in Biology/Master of Science in Computer
Science

Bachelor of Science in Computer Engineering/Master of Computer
Science

Bachelor of Science in Computer Engineering/Master of Science in
Computer Science

Bachelor of Science in Computer Science/Master of Computer
Science

Bachelor of Science in Computer Science/Master of Science in
Computer Science

Bachelor of Science in Computer Science/Master of Data Science
Bachelor of Science in Physics/Master of Computer Science
Bachelor of Science in Physics/Master of Science in Computer
Science

Electrical and Computer Engineering

Bachelor of Science in Biomedical Engineering/Master of
Biomedical Imaging and Signals

Bachelor of Science in Computer Engineering/Master of Science in
Computer Engineering

Bachelor of Science in Computer Engineering/Master of Science in
Electrical Engineering

Bachelor of Science in Electrical Engineering/Master of Science in
Computer Engineering

Bachelor of Science in Electrical Engineering/Master of Science in
Electrical Engineering

Food Science and Nutrition

Bachelor of Science in Biochemistry/Master of Food Safety and
Technology

Bachelor of Science in Biology/Master of Food Safety and
Technology

Bachelor of Science in Chemical Engineering/Master of Food
Process Engineering

Bachelor of Science in Chemistry/Master of Food Safety and
Technology

Industrial Technology and Management
Bachelor of Industrial Technology and Management/Master of
Industrial Technology and Operations

Information Technology and Management

Bachelor of Information Technology and Management/Master of
Cyber Forensics and Security

Bachelor of Information Technology and Management/Master of
Information Technology and Management

Intellectual Property Management and Markets
Bachelor of Science in Computer Science/Master of Intellectual
Property Management and Markets

Mechanical, Materials, and Aerospace Engineering
Bachelor of Science in Aerospace Engineering/Master of
Engineering in Materials Science and Engineering
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Bachelor of Science in Aerospace Engineering/Master of
Engineering in Mechanical and Aerospace Engineering

Bachelor of Science in Materials Science and Engineering/Master of
Engineering in Materials Science and Engineering

Bachelor of Science in Mechanical Engineering/Master of
Engineering in Materials Science and Engineering

Bachelor of Science in Mechanical Engineering/Master of
Engineering in Mechanical and Aerospace Engineering

Physics
Bachelor of Science in Physics/Master of Health Physics
Bachelor of Science in Physics/Master of Science in Physics
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Graduate Certificate Programs

Designed to provide knowledge in a specialized area within an academic discipline, these programs typically consist of 9-12 credit hours of
coursework that might otherwise be applicable to a master's degree. Students who successfully complete graduate certificate programs and
who subsequently apply for admission and are admitted to a master's degree program at the university may apply all approved coursework
taken in the certificate program and passed with a grade of “B” or better toward the master’s degree. Admission to a certificate program

does not guarantee future admission to a degree program.

With a few exceptions, Illinois Institute of Technology's graduate certificate programs are eligible for the Gainful Employment Programs. For

a complete list of eligible certificates, see iit.edu/grad_adm.

Chemical and Biological Engineering
Biological Engineering (p. 79)

Current Energy Issues (p. 79)

Particle Processing (p. 79)
Pharmaceutical Engineering (p. 80)
Polymer Science and Engineering (p. 80)
Process Operations Management (p. 80)

Chemistry

Analytical Method Development (p. 419)
Analytical Spectroscopy (p. 419)
Chromatography (p. 419)

Materials Chemistry (p. 420)

Regulatory Science (p. 420)

Civil, Architectural, and Environmental Engineering
Air Resources (p. 118)

Architectural Engineering (p. 118)

Construction Management (p. 118)

Earthquake and Wind Engineering Design (p. 119)
Hazardous Waste Management (p. 119)

Indoor Air Quality (p. 120)

Infrastructure Engineering and Management (p. 119)
Transportation Systems Planning (p. 121)

Water and Wastewater Treatment (p. 121)

Computer Science

Computational Intelligence (p. 328)
Cyber-Physical Systems (p. 328)

Data Analytics (p. 328)

Database Systems (p. 329)

Distributed and Cloud Computing (p. 329)
Information Security and Assurance (p. 330)
Networking and Communications (p. 330)
Software Engineering (p. 331)

Electrical and Computer Engineering
Advanced Electronics (p. 181)

Applied Electromagnetics (p. 181)
Communication Systems (p. 182)
Computer Engineering (p. 182)

Control Systems (p. 183)

Electricity Markets (p. 184)

Power Electronics (p. 184)

Power Engineering (p. 185)

Signal Processing (p. 186)

Wireless Communications Engineering (p. 186)

Food Science and Nutrition

Food Process Engineering (p. 434)

Food Processing Specialist (p. 434)

Food Safety and Industrial Management (p. 434)
Food Safety and Technology (p. 435)

Humanities
Instructional Design (p. 449)
Technical Communication (p. 449)

Information Technology and Management
Advanced Software Development (p. 366)

Cyber Security Management (p. 366)

Cyber Security Technologies (p. 367)

Data Center Operations and Management (p. 367)
Digital Voice and Data Communication Technologies (p. 368)
Information Technology Innovation, Leadership, and
Entrepreneurship (p. 368)

System Administration (p. 369)

Systems Analysis (p. 369)

Web Design and Application Development (p. 370)

Mechanical, Materials, and Aerospace Engineering
Computer Integrated Design and Manufacturing (p. 231)
Product Quality and Reliability Assurance (p. 231)

Physics
Radiological Physics (p. 461)

Psychology

Psychiatric Rehabilitation (p. 482)
Rehabilitation Counseling (p. 482)
Rehabilitation Engineering Technology (p. 482)


http://www.iit.edu/grad_adm/

Professional Certificates

Stuart School of Business
Business Administration

Compliance and Pollution Prevention (p. 531)
Corporate Finance (p. 531)

Financial Economics (p. 532)
Financial Modeling (p. 532)

Financial Toolbox (p. 532)
Fundamentals of Finance (p. 532)
Innovation and Emerging Enterprises
Investments (p. 533)

Marketing Management

Risk Management (p. 534)
Sustainable Enterprise (p. 535)
Trading (p. 535)

Undergraduate Programs
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Public Administration

Economic Development and Social Entrepreneurship (p. 531)
Nonprofit and Mission-Driven Management (p. 533)

Public Management (p. 533)

Security, Safety, and Risk Management (p. 534)
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A complete description of undergraduate programs and admission requirements is available from the Office of Undergraduate Admission at

admissions.iit.edu/undergraduate.


http://admissions.iit.edu/undergraduate/
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Credit Requirements

The Master's and Master of Engineering degrees are fulfilled by traditional graduate students with a minimum of 30 credit hours earned
beyond the bachelor's degree at lllinois Institute of Technology. The Master of Science degree is fulfilled by traditional graduate students
with a minimum of 32 credit hours earned beyond the bachelor's degree.

Two additional master's completion options are applicable to qualified students: 1) graduate transfer credit of up to nine credit hours; or 2)
accelerated master's admission after bachelor's degree completion at lllinois Tech.

With academic approval, a maximum of nine credit hours, earned prior to matriculation into an lllinois Tech graduate program, may be
applied to a master's degree, subject to the graduate studies rules and restrictions published in the Transfer Credit section (p. 560) of the
Graduate Bulletin. In special cases, students may obtain course credit by completing a Credit by Proficiency Examination (p. 559), subject
to the approval of their respective advisers, academic unit heads, and the Dean of the Graduate College.

The doctoral degree is fulfilled with a minimum of 72 credit hours (or more) earned beyond the bachelor's degree, of which at least 36 credit
hours of academic coursework is required. Consult the Graduate Bulletin for the minimum doctoral degree credit requirements by program.
Research requirements are fulfilled with a minimum of 24 research (691) credit hours earned, and a maximum of 50% or 48 research (691)
credit hours, whichever is lower, of the doctoral program credit requirement. The equivalent of at least one year of full-time work devoted

to research is required. In general, this requirement is fulfilled when the oral defense is passed. With academic approval, a master’s degree,
up to 32 credit hours, may be transferred from an accredited institution or foreign institution meeting Illinois Institute of Technology
requirements.
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The following guideline for prospective and current students shows the steps that must be taken and the forms that must be completed,
signed by appropriate university officials, and submitted to the Office of Graduate Academic Affairs in order to proceed from application
to graduation to receipt of degree. The forms indicate which signatures are needed. All forms are available at web.iit.edu/gaa/students/

student-forms.

M.S. Students

For applicants
1. Formal Application

2. Admission decision

For admitted and continuing M.S. students
3. Registration

4. Required Graduate Advising Meeting

5. Final thesis/comprehensive examination for M.S. or MAS where
applicable

6. Final M.S. thesis committee appointed and preliminary thesis title
approved

7. Thesis fee (if applicable)
8. M.S. thesis approval signed by the thesis examiner
9. Completion of courses and other requirements

10. Fulfillment of all financial obligations to the university
11. Application for graduation (including application fee(s))

12. Commencement (attendance is voluntary)

13. Diploma

Form or Application Required

Regular application and all supporting materials including official
transcripts, letters of recommendation, test scores (if required),
professional statement, portfolio (if required) and application fee.

Admission email from the Office of Graduate Admission outlining
terms of admission offer, or informing the student that admission has
been denied.

Registration may be completed online at the MylIT portal (https://
my.iit.edu) under the Academics tab. Continuing students who are
not enrolling for the current term must file a request for leave or
university withdrawal (see the section on Leave of Absence).

A required graduate advising meeting must be completed by a
masters student, within nine credit hours of earned and/or enrolled
coursework.

Department submits Form G303 (if required).1
Form G301B (if required).

Student Accounting Touchnet Paid Online receipt.
Form G501.

Listed in the Graduate Bulletin and the Graduate Degree Works
Worksheet Final Audit, including approved exceptions.

Filed using Banner Student Self Service by the deadline shown in the
university calendar. Late graduation applications may be filed no later
than 30 days prior to the last day of the semester, and require Form
G527L and a late graduation application fee.

The Office of Marketing and Communications announces details in
spring semester (one ceremony per year). RSVP is required by the
deadline shown at http://web.iit.edu/commencement.

Registrar will mail diplomas after semester grades are reported,
except spring semester when diplomas are distributed at the
commencement ceremony to participants who have met all degree
requirements. Details are located at http://web.iit.edu/registrar/
students.

Form G303 (exam result form) is not given to students. Academic units send G303 forms to the Office of Graduate Academic Affairs.


http://web.iit.edu/gaa/students/student-forms/
http://web.iit.edu/gaa/students/student-forms/
https://my.iit.edu
https://my.iit.edu
http://web.iit.edu/commencement/
http://web.iit.edu/registrar/students/
http://web.iit.edu/registrar/students/
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Ph.D. Students

For applicants
1. Formal Application

2. Admission decision

For admitted and continuing Ph.D. students
3. Registration

4. Required Graduate Advising Meeting

5. Ph.D. qualifying examination
6. Ph.D. comprehensive examination
7. Fulfillment of Ph.D. residency requirement

8. Appointment of the thesis examining committee/comprehensive
examination committee

9. Final Ph.D. thesis committee appointed and preliminary thesis title
approved

10. Final thesis defense/oral examination

11.Thesis fee

12. Ph.D. thesis approval signed by the thesis examiner
13. Completion of courses and other requirements

14. Fulfillment of all financial obligations to the university
15. Application for graduation (including application fee(s))

16. Commencement (attendance is voluntary)

17. Diploma

Graduate Academic Affairs.

Form or Application Required

Regular application and all supporting materials including official
transcripts, letters of recommendation, test scores (if required),
professional statement, portfolio (if required) and application fee.

Admission email from the Office of Graduate Admission outlining
terms of admission offer, or informing the student that admission has
been denied.

Registration may be completed online at the MylIT portal (https://
my.iit.edu) under the Academics tab. Continuing students who are
not enrolling for the current term must submit a request for leave or
university withdrawal (see the section on Leave of Absence).

A required graduate advising meeting must be completed by a
doctoral student, within 18 credit hours of earned and/or enrolled
coursework.

Department administering exam submits Form G303.'

Form G301A. Department submits exam results on Form G309
No form needed.

Form G30TA.

Form G301B.

Department submits exam results on Form G309,
Student Accounting Touchnet Paid Online receipt.
Form G501.

Listed in the Graduate Bulletin and the Graduate Degree Works
Worksheet Final Audit, including approved exceptions.

Filed using Banner Student Self Service by the deadline shown in the
university calendar. Late graduation applications may be filed no later
than 30 days prior to the last day of the semester, and require Form
G527L and a late graduation application fee.

The Office of Marketing and Communications announces details in
spring semester (one ceremony per year). RSVP is required by the
deadline shown at http://web.iit.edu/commencement.

Registrar will mail diplomas after semester grades are reported,
except spring semester when diplomas are distributed at the
commencement ceremony to participants who have met all degree
requirements. Details are located at http://web.iit.edu/registrar/
students.

Forms G303 and G309 (exam results forms) are not given to students. Academic units send G303 and G309 forms to the Office of


https://my.iit.edu
https://my.iit.edu
http://web.iit.edu/commencement/
http://web.iit.edu/registrar/students/
http://web.iit.edu/registrar/students/
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Synopsis of Co-Terminal Studies

Co-terminal degrees allow outstanding lllinois Institute of Technology undergraduate students to simultaneously complete both an
undergraduate and graduate degree (bachelor's degree and master’s degree).

Co-terminal degrees provide an opportunity for students to gain greater knowledge in specialized areas while completing a smaller number
of credit hours with increased scheduling flexibility than the completion of two degrees separately. Because most co-terminal degrees allow
students to share course credit (a maximum of nine credit hours), students may complete both a bachelor's and master’s degree in as few
as five years. Up to a combined total of nine applicable credit hours earned prior to matriculation into an Illinois Institute of Technology
graduate degree program, subject to the graduate studies rules and restrictions, may be considered for 1) external transfer credit for
graduate transfer credit use; 2) internal transfer credit from an lllinois Institute of Technology undergraduate program; and/or 3) shared co-
terminal program credit. More information regarding this policy is available in the Transfer Credit section (p. 560) of the Graduate Bulletin.

All co-terminal degree requirements must be completed within six years of undergraduate matriculation, or the student will be dismissed
from the co-terminal degree program. A student who is placed on undergraduate academic probation may be dismissed from the co-terminal
program pending review.

Declaration of Intent

Students who wish to enroll in a co-terminal program should file a Declaration of Intent as early as their first semester of enrollment at the
university. This declaration signals an intent to apply to a co-terminal program in the student's junior year, should academic criteria be met.
This declaration is especially critical for students who wish to pursue a customized co-terminal degree pairing and will help identify any
deficiencies or prerequisite courses for the prospective graduate degree program. The Office of Undergraduate Academic Affairs will monitor
the student's declaration until such time as the student may apply to be fully admitted to a co-terminal master's degree in their junior year,
subject to the admission policies of the graduate academic unit.

Admission

Students applying to co-terminal studies must have completed at least 60 credit hours of applicable undergraduate study and at least one
full-semester (12 credit hours) at the university. Students must be at least one full-time semester (12 credit hours) away from undergraduate
degree completion in order to apply. Applicants are required to have a minimum GPA of 3.0/4.0; however, please consult individual
departments for specific minimum GPA requirements. The deadlines for application to co-terminal admission are:

+ August 1 for fall semester
« December 1 for spring semester
+ May 1 for summer semester (all sessions)

Questions regarding co-terminal admission should be addressed to the Office of Graduate Admission at grad.admission@iit.edu.

Co-Terminal Shared and Non-Shared Credit Form

Before completion of nine credit hours of graduate coursework applicable to the co-terminal degree program, and in the first semester of co-
terminal enrollment, a Co-Terminal Shared and Non-Shared Credit Form must be filed with and approved by the co-terminal academic adviser,
the academic unit head, and the Office of Graduate Academic Affairs. The Co-Terminal Shared and Non-Shared Credit Form is created and
filed in eForms for Degree Works, which is accessed through a tab in Graduate Degree Works. Graduate Degree Works is located the MylIT
portal (my.iit.edu) under the Academics tab in the Graduate Academic Affairs channel. The Co-Terminal Shared and Non-Shared Credit

Form is used to monitor the successful completion of the master’s degree requirements.

Academic Standing

Co-terminal students must maintain satisfactory grade point averages and a satisfactory rate of progress towards the completion of their
co-terminal degrees. The university considers co-terminal students to have an undergraduate student status throughout the course of their
studies; however, students are subject to both undergraduate and graduate academic policies.

Co-terminal students who do not earn at least a 2.0 cumulative GPA, a 1.85 term GPA, a 2.0 major GPA, or who do not maintain satisfactory
academic progress are placed on undergraduate academic probation. Co-terminal students who are placed on undergraduate academic
probation will be dismissed from the co-terminal program.

In order to remain in good academic standing on the graduate level, co-terminal students must maintain a GPA of 3.0/4.0. A student who
earns a GPA of less than 3.0/4.0 will be placed on graduate academic probation. If in subsequent semesters the co-terminal student fails to
make the requisite academic progress in accordance with graduate academic standing rules, they will be dismissed from co-terminal study.
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Dismissal

A student dismissed from co-terminal degree status may still complete the undergraduate degree following the academic rules of
undergraduate study. A student who is dismissed from co-terminal degree status may apply for Accelerated Master's Program (p. 27)
admission consideration in the future.

English Language Services

The mission of English Language Services at lllinois Institute of Technology is to provide engaging English language instruction in a
dynamic learning environment relevant to the academic and professional needs of non-native learners.

English Language Services offers several options for students to develop their language abilities. To view more information about the
English Language Services department and what they offer, please visit english.iit.edu. English Language Services is accredited by CEA (the
Commission on English Language Program Accreditation), and under the university through the Higher Learning Commission (HLC), and is
licensed to operate under the Illinois Board of Higher Education.

To view information about specific programs and courses, please visit the Language Courses section (p. 36) of this bulletin. Programs
include:

* Intensive English and Pathway Program

* English Language Program (commonly referred to as PESL)
+ Professional Communication Advancement

+ English for Design

English Language Services also offers special programs/courses for visiting groups as well as individuals who want to study part-time.
Contact us at els@iit.edu to find out more.

Supplemental English Language Courses

English language courses are not for academic credit and may be required as a condition of admission. English Language Services offers
the following programs:

* English Language Program (ELP) (p. 36)

« Professional Communication Advancement (PCA) (p. 37)
+ English for Design (EFD) (p. 37)

* Intensive English Program (IEP) (p. 37)

English Language Program

English Language Program courses, commonly referred to as PESL, are supplemental English language courses for undergraduate and
graduate students. They provide a linguistic bridge for currently admitted international students who need improvement with the English
language. lllinois Institute of Technology offers skill-building courses in academic reading, listening, writing, and oral communication that
develop linguistic as well as cultural competence. Courses in the English language program, when all of the skill-building courses are taken
concurrently, also serve as additional semesters for English--only students continuing from the Intensive English Program. English language
courses for graduate and undergraduate students begin with PESL 0##. Undergraduate course sections begin with U. English language
courses beginning with ELP 8## are taken by students opting into supplemental English language courses that are not part of a degree
program.

More information about English competency requirements is available in the Undergraduate Admission section and Graduate Admission
section (p. 11) of the university bulletins. Frequently Asked Questions (FAQs) about the English competency requirements are available on
the English Language Services website (appliedtech.iit.edu/english-language-services/fags-assessments).

PESL 021 Listening Enhancement | 3
PESL 022 Listening Enhancement Il 3
PESL 031 Reading and Vocabulary Development | 3
PESL 032 Reading and Vocabulary Development Il 3]
PESL 040 Fundamentals of Academic Writing 3
PESL 041 Academic Writing | 3
PESL 042 Academic Writing Il 3
PESL 061 Effective Communication | 3
PESL 062 Effective Communication Il 3
ELP 821 Listening Enhancement | 3.5


https://appliedtech.iit.edu/english-language-services/
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ELP 822 Listening Enhancement Il 3.5
ELP 831 Reading and Vocabulary Development | 3.5
ELP 832 Reading and Vocabulary Development Il 3.5
ELP 840 Fundamentals of Academic Writing 3.5
ELP 841 Academic Writing | 3.5
ELP 842 Academic Writing Il 3.5
ELP 861 Effective Communication | 3.5
ELP 862 Effective Communication Il 35
ELP 899 Special Topics in English as a Second Language 9

Professional Communication Advancement

Stuart School of Business partners with English Language Services to provide the Professional Communication Advancement (PCA)
program for international students to receive a customized and targeted approach to communications skill-building. PCA is designed to help
students achieve success during their time at Stuart and as they move into the job market and the global business environment. PCA offers
a variety of half-semester courses, each targeting specific English-language or communications competencies. Students will take part in
customized language advancement studies that meet their personal needs.

Learn more about the English competency requirements for Stuart School of Business graduate students in the Stuart School of

Business section (p. 485) of the Graduate Bulletin. Frequently Asked Questions (FAQs) about the Stuart School of Business English
competency requirements are available on the English Language Services website (appliedtech.iit.edu/english-language-services/pca-fags-
assessments).

PCA 510 Communication Essentials 1.5
PCA 515 Strategies for Effective Communication 1.5
PCA 520 Advanced Communication Skills 1.5
PCA 525 Advanced Presentation Skills 1.5
PCA 530 Writing for Academic and Professional Success | 1.5
PCA 540 Writing for Academic and Professional Success I 1.5
PCA 550 Writing for the U. S. Workplace 1.5
PCA 570 Advanced Strategies for Clear Communication 1.5
English for Design

Institute of Design partners with English Language Services to offer a unique program of study that combines English for Specific Purpose
instruction with graduate-level design education. The program is taught over two semesters concurrently with coursework in the Master of
Design. Its goal is to help students from outside of the United States perfect their English fluency inside, and outside, of the classroom. In
English + Design, students broaden their design vocabulary and increase their understanding of design in the U.S. Students in the English
+ Design program complete 18 additional credit hours of instruction while pursuing their design courses. This adds approximately one
semester total to the standard Master of Design program.

Learn more about the English competency requirements for the Institute of Design in the Institute of Design section (p. 373) of the
Graduate Bulletin.

IDN 461 Advanced Reading and Writing for Design | 3
IDN 462 Advanced Listening and Presentation in Design | 3
IDN 463 Cross-Cultural Communication | 2
IDN 464 Cross-Cultural Communication | Laboratory 1
IDN 466 Advanced Reading and Writing in Design |l 3
IDN 467 Advanced Listening and Presentation in Design II 3
IDN 468 Culture and Communication in Design Il 2
IDN 469 Cross-Cultural Communication Il Laboratory 1

Intensive English Program

The Intensive English Program (IEP) at Illinois Institute of Technology is designed to meet the personal, professional, and academic goals of
international students. The program consists of the following:

+ Four levels of instruction, from high-beginning to advanced
+ Core skills: Listening/Speaking, Reading/Writing, Grammar
+ Elective courses: American Culture, Pronunciation, and Test Prep


https://appliedtech.iit.edu/english-language-services/pca-faqs-assessments/
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+ 18 total hours of class per week = 18 credit hour equivalents (no credit toward degrees)
+ Classes meet daily Monday to Friday between 9 a.m. and 5 p.m. Click here to view example schedule.
+ 15 students average in a class

Students accepted to the IEP will study English, meet new people from different countries and cultures, and will experience Chicago while
preparing for their academic and professional careers. Experienced full-time and part-time instructors with graduate degrees assist students
in achieving their language goals.

Please visit english.iit.edu/iep for more information.

IEP 021 IEP Listening and Speaking Level | 8.5
IEP 022 IEP Listening and Speaking Level I 6
IEP 023 IEP Listening and Speaking Level Ill 6
IEP 024 IEP Listening and Speaking Level IV 6
IEP 025 IEP Listening and Speaking 1-10
IEP 026 Pronunciation 3
IEP 028 Advanced Pronunciation 3
IEP 041 |IEP Reading and Writing Level | 6
IEP 042 |IEP Reading and Writing Level Il 6
IEP 043 IEP Reading and Writing Level IlI 6
IEP 044 IEP Reading and Writing Level IV 6
IEP 045 IEP Reading and Writing 1-10
IEP 061 IEP Grammar Level | 3
IEP 062 IEP Grammar Level Il 3
IEP 063 IEP Grammar Level Ill 3
IEP 064 IEP Grammar Level IV 3
IEP 065 IEP Grammar 4.3
IEP 071 Introduction to United States Culture 3
IEP 073 United States Culture 3
IEP 075 TOEFL Preparation for IEP 3
IEP 077 GRE Preparation for IEP 3
IEP 081 English for Special Purposes 1.9-4.9
IEP 082 English for Special Purposes: Architecture 1.9-4.9
IEP 083 English for Special Purposes: Engineering 1.9-49

IEP 096 Independent Study and Special Projects 21
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COLLEGES
Armour College of Engineering (p. 42)

Kenneth T. Christensen
Dean

Perlstein Hall, Suite 224
10 W. 33rd St.

Chicago, IL 60616
312.567.3009
iit.edu/engineering

Armour College of Engineering traces its roots to Armour Institute, founded in 1892 to prepare students of all backgrounds for leadership
roles—primarily as engineers—in a challenging industrial society. Armour College carries on that tradition of excellence in engineering
education and research.

Today, Armour College is home to about 100 full-time faculty, almost 2,200 undergraduate and graduate students, and the graduate and
undergraduate programs of five engineering departments.

Undergraduate degrees offered by Armour College are accredited by the Engineering Accreditation Commission of the Accreditation Board
of Engineering and Technology. All lllinois Institute of Technology graduate and undergraduate programs are also accredited by the Higher
Learning Commission (HLC).

The mission of Armour College of Engineering is to: provide state-of-the-art education and research programs that enhance Armour’s
reputation as an internationally recognized engineering school; educate a new breed of engineers with a strong fundamental knowledge of
engineering principles and an understanding and appreciation of the economic, environmental, and social forces that impact intellectual
choices; and strengthen Armour’s leadership role by focusing on the core research competencies and enhancing partnerships with industry,
government laboratories, and academic and research institutions.

Chicago-Kent College of Law (p. 232)

Anita K. Krug
Dean

565 W. Adams St.
Chicago, IL 60661
312.906.5000
kentlaw.iit.edu

Chicago-Kent College of Law is the second-oldest law school in Illinois. When it joined the university in 1969, lllinois Institute of Technology
became the first major institute of technology to include law among its disciplines.

Chicago-Kent offers programs leading to the degrees of Juris Doctor, Master of Laws, and Doctor of the Science of Law, and participates in
joint-degree programs with Stuart School of Business and the University of lllinois-Chicago.

College of Architecture (p. 239)

Reed Kroloff
Dean

S.R. Crown Hall
3360 S. State St.
Chicago, IL 60616
312.567.3230
arch.iit.edu

The program in architecture was established at Armour Institute of Technology, one of lllinois Institute of Technology’s predecessors, in
1895. In 1938, the program came under the directorship of the world-renowned architect and educator Ludwig Mies van der Rohe. The
college is housed in S. R. Crown Hall, a National Historic Landmark, one of Mies’ most significant buildings, and a major contribution to
Chicago’s rich architectural heritage. The college emphasizes applied studio work under the instruction of practicing architects; the study of
architectural theory; interdisciplinary learning; digital technologies; sustainability; design/build; and international study.

College of Computing (p. 272)

Lance Fortnow
Dean
IIT Tower, Suite 1400
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10 W. 35" Street
Chicago, IL 60616
312.567.5922
iit.edu/computing

The College of Computing, founded in 2020, is the newest college at Illinois Tech dedicated to ensuring students across campus have the
computing and data science ideas and skills needed to succeed in today’s technological society. The college offers dozens of degrees and
certificates in computing from the foundational to the applied as well as mathematical and manufacturing processes through our four
departments/programs: Applied Mathematics, Computer Science, Industrial Technology and Management and Information Technology and
Management

Institute of Design (p. 372)

Denis Weil

Dean

3137 S. Federal St.
Chicago, IL 60616
312.595.4900
id.iit.edu

Since its founding as the New Bauhaus in 1937, the Institute of Design has grown into the largest full-time graduate-only design program
in the U.S. with students from around the world. The school offers a professional Master of Design degree program with areas of study in
communication design, interaction design, product design, strategic design, systems thinking, and user research; a dual Master of Design/
M.B.A. degree program in partnership with the Stuart School of Business; the Master of Design Methods, a nine-month program for mid-
career professionals; and a Ph.D. in Design. The Institute of Design created the country's first Ph.D. design program in 1991.

Lewis College of Science and Letters (p. 389)

Christine L. Himes

Interim Dean

Robert A. Pritzker Science Center, Room 252
3105 S. Dearborn St.

Chicago, IL 60616

312.567.3956

iit.edu/science-letters

The Lewis College of Science and Letters traces its roots to the Lewis Institute, founded in 1895, and to Armour Institute of Technology,
founded in 1892. Our undergraduate and graduate programs are designed to emphasize the free spirit and broad perspectives traditionally
reserved for the liberal arts, while fostering the development of valuable skills such as scientific thinking, research, data analysis, and
communications. The college offers rigorous and relevant programs in the sciences and humanities at the undergraduate and graduate
level (including master’s, professional master’s, and Ph.D.) through seven departments: biology; chemistry; food science and nutrition;
humanities; physics; psychology; and social sciences.

Stuart School of Business (p. 483)

John F. O. Bilson
Dean

IIT Tower, 18th Floor
10 W 35th Street
Chicago, IL 60616
312.906.6500
iit.edu/stuart

Stuart School of Business provides intellectually rigorous business and management education at all levels, from baccalaureate to doctoral.
All Stuart programs are designed to educate tomorrow’s global innovators through the unique concept of strategic competitiveness.
Constructs including creativity, innovation, entrepreneurship, incisiveness, leadership, and sustainability are interwoven throughout
coursework and professional development opportunities, offering students thorough preparation for the challenges of the next economy.

Stuart was established in 1969 with a gift from Illinois Institute of Technology alumnus and noted financier Harold Leonard Stuart. The
school houses the Entrepreneurship Academy, the Center for Financial Innovation, and the Center for Strategic Competitiveness.

Stuart offers the following degrees: B.S. in Business Administration, co-terminal B.S.B.A. and M.PA, co-terminal B.S.B.A. and M.S. in
Finance, co-terminal B.S.B.A. and M.S. in Marketing Analytics, Master of Business Administration (M.B.A.), Master of Mathematical Finance
(M.M.F) offered in partnership with the College of Science Department of Applied Mathematics, M.S. in Environmental Management and
Sustainability, M.S. in Finance, M.S. in Management Science, M.S. in Marketing Analytics, Master of Public Administration (M.PA.), Master of
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Technological Entrepreneurship, and Ph.D. in Management Science. A series of dual degrees with Chicago-Kent College of Law and Institute
of Design are also offered, as well as numerous graduate certificate programs.
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Armour College of Engineering

Kenneth T. Christensen
Dean

Perlstein Hall, Suite 224
10 W. 33rd St.

Chicago, IL 60616
312.567.3009
iit.edu/engineering

Armour College of Engineering traces its roots to Armour Institute, founded in 1892 to prepare students of all backgrounds for leadership
roles—primarily as engineers—in a challenging industrial society. Armour College carries on that tradition of excellence in engineering
education and research.

Today, Armour College is home to about 100 full-time faculty, almost 2,200 undergraduate and graduate students, and the graduate and
undergraduate programs of five engineering departments.

Undergraduate degrees offered by Armour College are accredited by the Engineering Accreditation Commission of the Accreditation Board
of Engineering and Technology. All lllinois Institute of Technology graduate and undergraduate programs are also accredited by the Higher
Learning Commission (HLC).

The mission of Armour College of Engineering is to: provide state-of-the-art education and research programs that enhance Armour’s
reputation as an internationally recognized engineering school; educate a new breed of engineers with a strong fundamental knowledge of
engineering principles and an understanding and appreciation of the economic, environmental, and social forces that impact intellectual
choices; and strengthen Armour’s leadership role by focusing on the core research competencies and enhancing partnerships with industry,
government laboratories, and academic and research institutions.

Armour College of Engineering Interdisciplinary Programs

+ Master of Computational Engineering
+ Biomedicine Track (p. 55) (Department of Biomedical Engineering)

+ Computational Chemical Engineering Track (p. 70) (Department of Chemical and Biological Engineering)
+ Computational Mechanics Track (p. 203) (Department of Mechanical, Materials, and Aerospace Engineering)
+ Optimization, Machine Vision, and Decision Making Track (p. 141) (Department of Electrical and Computer Engineering)

+ Master of Engineering Management
* Product Design and Development Track (p. 204) (Department of Mechanical, Materials, and Aerospace Engineering)

+ Project Management Track (p. 104) (Department of Civil, Architectural, and Environmental Engineering)
+ Master of Pharmaceutical Engineering (p. 71) (Department of Chemical and Biological Engineering)

+ Master of Engineering in Advanced Manufacturing
+ Additive Manufacturing Track (p. 205) (Department of Mechanical, Materials, and Aerospace Engineering)

+ Automation and Control Systems Track (p. 153) (Department of Electrical and Computer Engineering)
+ Digital Manufacturing Track (p. 205) (Department of Mechanical, Materials, and Aerospace Engineering)

+ Master of Engineering in Energy Systems
+ Energy Conservation and Buildings Track (p. 99) (Department of Civil, Architectural, and Environmental Engineering)

+ Energy Generation and Sustainability Track (p. 206) (Department of Mechanical, Materials, and Aerospace Engineering)
+ Energy Transmission and Markets Track (p. 156) (Department of Electrical and Computer Engineering)

+ Master of Engineering in Urban Systems Engineering
+ Monitoring and Control of Urban Systems Track (p. 103) (Department of Civil, Architectural, and Environmental Engineering)

+ Urban Building Systems Track (p. 103) (Department of Civil, Architectural, and Environmental Engineering)
+ Urban Transportation Systems Track (p. 104) (Department of Civil, Architectural, and Environmental Engineering)

Biomedical Engineering (p. 46)

* Master of Engineering in Biomedical Engineering (p. 56)

+ Master of Science in Biomedical Data Science and Modeling (p. 56)
+ Master of Science in Biomedical Engineering (p. 57)

+ Master of Science in Medical Devices and Biomaterials (p. 58)

+ Doctor of Philosophy in Biomedical Engineering (p. 59)
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Chemical and Biological Engineering (p. 60)

+ Master of Biological Engineering (p. 69)

+ Master of Chemical Engineering (p. 69)

+ Master of Science in Chemical Engineering (p. 72)

+ Doctor of Philosophy in Chemical Engineering (p. 73)

Interdisciplinary Programs
+ Master of Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 74)
+ Master of Science in Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 75)
+ Doctor of Philosophy of Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 77)

Certificate Programs
+ Biological Engineering (p. 79)
« Current Energy Issues (p. 79)
« Particle Processing (p. 79)
+ Pharmaceutical Engineering (p. 80)
* Polymer Science and Engineering (p. 80)
* Process Operation Management (p. 80)

Civil, Architectural, and Environmental Engineering (p. 82)

+ Master of Engineering in Architectural Engineering (p. 97)

Master of Engineering in Construction Engineering and Management (p. 99)

Master of Engineering in Environmental Engineering (p. 101)

Master of Engineering in Geotechnical Engineering (p. 101)

« Master of Engineering in Structural Engineering (p. 101)

+ Master of Engineering in Transportation Engineering (p. 102)
+ Master of Public Works (p. 105)

Master of Science in Architectural Engineering (p. 107)

Master of Science in Civil Engineering with specialization in: (p. 109)

Construction Engineering and Management
Geotechnical Engineering

Structural Engineering

Transportation Engineering

Master of Science in Environmental Engineering (p. 111)
Doctor of Philosophy in Civil Engineering (p. 112)
Doctor of Philosophy in Environmental Engineering (p. 112)

Interdisciplinary Programs
+ Master of Engineering in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 113)
+ Master of Science in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 114)
+ Doctor of Philosophy in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 116)

Certificate Program in Architectural Engineering
* Architectural Engineering (p. 118)

Certificate Programs in Civil Engineering
+ Construction Management (p. 118)
+ Earthquake and Wind Engineering Design (p. 119)
+ Infrastructure Engineering and Management (p. 119)
* Transportation Systems Planning (p. 121)

Certificate Programs in Environmental Engineering
+ Air Resources (p. 118)
+ Hazardous Waste Engineering (p. 119)
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+ Indoor Air Quality (p. 120)
+ Water and Wastewater Treatment (p. 121)

Electrical and Computer Engineering (p. 122)

+ Master of Biomedical Imaging and Signals (p. 140)
+ Master of Computer Engineering in Internet of Things

Master of Cyber Security Engineering (p. 144)

Master of Electrical and Computer Engineering (p. 145)

Master of Engineering in Artificial Intelligence for Computer Vision and Control
+ Master of Engineering in Wireless Communications and Computer Networks

+ Master of Network Engineering (p. 147)

+ Master of Power Engineering (p. 149)

Master of VLSI and Microelectronics (p. 152)

Master of Science in Computer Engineering (p. 158)

Master of Science in Electrical Engineering (p. 167)
« Doctor of Philosophy in Computer Engineering (p. 170)
+ Doctor of Philosophy in Electrical Engineering (p. 172)

Dual Degree Program
+ Master of Science in Computer Engineering and Electrical Engineering (p. 161)

Joint Degree Programs
* Master of Telecommunications and Software Engineering (with Computer Science) (p. 150)
* Master of Electricity Markets (with Finance) (p. 146)

Interdisciplinary Programs

+ Master of Electrical and Computer Engineering with Specialization in Energy/Environment/Economics (E3) (p. 172)

+ Master of Science in Electrical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 174)

+ Doctor of Philosophy in Electrical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 179)

Certificate Programs

+ Advanced Electronics (p. 181)
Applied Electromagnetics (p. 181)
Communication Systems (p. 182)

Computer Engineering (p. 182)
+ Control Systems (p. 183)

+ Electricity Markets (p. 184)

+ Power Electronics (p. 184)
Power Engineering (p. 185)
Signal Processing (p. 186)

Wireless Communications Engineering (p. 186)

Mechanical, Materials, and Aerospace Engineering (p. 188)

+ Master of Engineering in Manufacturing Engineering (p. 208)

Master of Engineering in Materials Science and Engineering (p. 209)
Master of Engineering in Mechanical and Aerospace Engineering (p. 210)
Master of Science in Autonomous Robotic Systems (p. 217)

+ Master of Science in Manufacturing Engineering (p. 213)
+ Master of Science in Materials Science and Engineering (p. 216)
+ Master of Science in Mechanical and Aerospace Engineering (p. 217)

Doctor of Philosophy in Materials Science and Engineering (p. 228)

Doctor of Philosophy in Mechanical and Aerospace Engineering (p. 229)
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Interdisciplinary Programs
« Master of Engineering in Materials Science and Engineering with Specialization in Energy/Environment/Economics (E3) (p. 218)
+ Master of Engineering in Mechanical and Aerospace Engineering with Specialization in Energy/Environment/Economics (E3) (p. 220)
+ Master of Science in Materials Science and Engineering with Specialization in Energy/Environment/Economics (E3) (p. 222)
+ Master of Science in Mechanical and Aerospace Engineering with Specialization in Energy/Environment/Economics (E3) (p. 224)

Certificate Programs
 Computer Integrated Design and Manufacturing (p. 231)
+ Product Quality and Reliability Assurance (p. 231)
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Biomedical Engineering

Wishnick Hall, Suite 314
3255 S. Dearborn St.
Chicago, IL 60616
312.567.5324
bme@iit.edu
iit.edu/bme

Chair
John G. Georgiadis

Faculty with Research Interests
For more information regarding faculty visit the Department of Biomedical Engineering website.

The Department of Biomedical Engineering confers a doctoral degree in biomedical engineering (Ph.D. in Biomedical Engineering).
Currently, eight faculty members hold tenured positions, and three faculty members hold tenure track positions in the department. Several
departments at the university contribute courses and faculty to the graduate program:

* Biology

+ Chemistry

+ Physics

+ Chemical and Biological Engineering

+ Computer Science

+ Electrical and Computer Engineering

+ Mechanical, Materials, and Aerospace Engineering
+ Psychology

« Center for Ethics in the Professions

Research Areas

+ Cell and tissue engineering
+ Medical imaging
+ Neural engineering

Admission Requirements

Minimum Cumulative Undergraduate GPA
3.2/4.0

Minimum GRE Scores
1800 (combined), 1200 (quantitative + verbal), 3.0 (analytical writing)

Meeting the minimum admission standards for GPA and GRE scores does not guarantee admission. Test scores and GPA are just two of
several important factors considered. The admissions committee will also consider recommendations from three college faculty members
acquainted with the character, research ability, potential, qualifications, and motivation of the applicant, and the needs of the departmental
faculty. Entering graduate students are assigned a temporary academic adviser who will provide initial guidance. As their research and other
academic interests become defined, students select a permanent research adviser who will also guide them through their academic studies.

Degrees Offered

Master of Computational Engineering, Biomedicine Track (p. 55)
+ Master of Engineering in Biomedical Engineering (p. 56)
+ Master of Science in Biomedical Data Science and Modeling (p. 56)
+ Master of Science in Biomedical Engineering (p. 57)
* Master of Science in Medical Devices and Biomaterials (p. 58)
+ Doctor of Philosophy in Biomedical Engineering (p. 59)
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Course Descriptions

BME 500

Introduction to Biomedical Engineering

Introduction to the concepts and research in biomedical
engineering. Provides an overview of current biomedical engineering
research areas, emphasis on application of an engineering approach
to medicine and physiology signals.

Lecture: 3 Lab: 0 Credits: 3

BME 501

Communication Skills in BME

Students will be taught to critically analyze manuscripts in the
biomedical engineering literature. They will write a critique of the
manuscripts, discuss the manuscripts in class, and prepare power
point presentations that will be presented and evaluated by the
entire class.

Lecture: 3 Lab: 0 Credits: 3

BME 502

Introduction to Regulatory Science for Engineers

Engineers must be equipped to answer the growing demands for
new medical technologies. Introduction to Regulatory Science
teaches engineers how the regulated environment impacts the
design, testing. and delivery of medical devices. It will equip
students with the essential skills and tools critical to the practice
of engineering in the medical device industry. In this course,
students will be exposed to the core concepts, processes, and tools
surrounding the global medical device regulatory framework, and
will gain foundational knowledge for the practical application of
regulations throughout the product development lifecycle. From
knowledge gained in the class, students will be expected to work
in teams and use critical thinking, data analysis and interpretation
skills to research, evaluate, and present a scientific, technical, and
legally justifiable approach for the global introduction of a new
medical device.

Lecture: 3 Lab: 0 Credits: 3

BME 503

Mathematical and Statistical Methods for Neuroscience |

This quarter introduces mathematical ideas and techniques in

a neuroscience context. Topics will include some coverage of
matrices and complex variables; eigen value problems, spectral
methods and Greens functions for differential equations; and some
discussion of both deterministic and probabilistic modeling in the
neurosciences. Instructor permission required.

Lecture: 2 Lab: 0 Credits: 2

BME 504

Neurobiology

This course is concerned with the structure and function of systems
of neurons, and how these are related to behavior. Common patterns
of organization are described from the anatomical, physiological,
and behavioral perspectives of analysis. The comparative approach
is emphasized throughout. Laboratories include exposure to
instrumentation and electronics, and involve work with live

animals. A central goal of the laboratory is to expose students to

in vivo extracellular electrophysiology in vertebrate preparations.
Laboratories will be attended only on one day a week but may run
well beyond the canonical period. Instructor permission required.
Lecture: 2 Lab: 0 Credits: 2
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BME 505

Mathematical and Statistical Methods for Neuroscience Il

This quarter treats statistical methods important in understanding
nervous system function. It includes basic concepts of
mathematical probability; information theory, discrete Markov
processes, and time series. Instructor permission required.
Prerequisite(s): BME 503 with min. grade of C

Lecture: 2 Lab: 0 Credits: 2

BME 506

Computational Neuroscience IlI: Vision

This course considers computational approaches to vision. It
discusses the basic anatomy and physiology of the retina and
central visual pathways, and then examines computational
approaches to vision based on linear and non-linear systems theory,
and algorithms derived from computer vision.

Lecture: 3 Lab: 0 Credits: 3

BME 507

Cognitive Neuroscience

This course is concerned with the relationship of the nervous
system to higher order behaviors such as perception and encoding,
action, attention and learning and memory. Modern methods of
imaging neural activity are introduced, and information theoretic
methods for studying neural coding in individual neurons and
populations of neurons are discussed. Instructor permission
required.

Lecture: 2 Lab: 0 Credits: 2

BME 508

Mathematics and Statistics for Neuroscience Ill

This course covers more advanced topics including perturbation

and bifurcation methods for the study of dynamical systems,
symmetry methods, and some group theory. A variety of applications
to neuroscience with be described. Instructor permission required.
Prerequisite(s): BME 505 with min. grade of C and BME 503 with
min. grade of C

Lecture: 2 Lab: 0 Credits: 2

BME 509

Vertebrate Neural Systems

This lab-centered course teaches students the fundamental
principles of mammation neuroanatomy. Students learn the major
structures and the basic circuitry of the CNS and PNS. Students
become practiced at recognizing the nuclear organization and
cellular architecture of many regions in animal brain models. This
course is taught at the University of Chicago. Instructor permission
required.

Lecture: 3 Lab: 0 Credits: 3
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BME 510

Neurobiology of Disease |

This seminar course is devoted to basic clinical and pathological
features and pathogenic mechanisms of neurological diseases. The
first semester is devoted to a broad set of disorders ranging from
developmental to acquired disorders of the central and peripheral
nervous system. Weekly seminars are given by experts in the
clinical and scientific aspects of the disease under discussion.
For each lecture, students are given a brief description of clinical
and pathological features of a given set of neurological diseases
followed by a more detailed description of the current status of
knowledge of several of the prototypic pathogenic mechanisms.
Lecture: 2 Lab: 0 Credits: 2

BME 511

Extracellular Matrices: Chemistry and Biology

Advanced topics dealing with the biology and chemistry of
the extracellular matrix, cell-matrix interactions, and current
methodologies for engineering these interfaces.

Lecture: 2 Lab: 0 Credits: 2

BME 512

Behavioral Neurosciences

This course is concerned with the structure and function of systems
of neurons and how these are related to behavior. Common patterns
of organization are described from the anatomical, physiological,
and behavioral perspectives of analysis. The comparative approach
is emphasized throughout. Laboratories include exposure to
instrumentation and electronics and work involvement with live
animals.

Lecture: 2 Lab: 0 Credits: 2

BME 513

Methods of Computational Neuroscience: Single Neurons

Topics include, but are not limited to, Hodgkin-Huxley equations,
cable theory, single neuron models, information theory, signal
detection theory, reverse correlation, relating neural responses to
behavior, and rate versus temporal codes. Instructor permission is
required.

Lecture: 3 Lab: 0 Credits: 3

BME 516

Biotechnology for Engineers

This course will provide students opportunity to learn about the
field of biotechnology and how to apply engineering principles to
biological systems and living organisms for betterment of medicines
as well as agricultural products. The course covers the introduction
to biotechnology with information about cell and molecular biology,
the role of enzyme and growth kinetics, media preparations for cell
culture and various chromatographic techniques, and antibiotics
and its role in secondary metabolic production. Biological effluent
treatment and regulatory issues to obtain FDA will be taught.
Instructor permission is required.

Lecture: 3 Lab: 0 Credits: 3

BME 517

Technologies for Treatment of Diabetes

Study of physiological control systems and engineering of external
control of biological systems by focusing on an endocrine system
disorder - diabetes. The effects of type 1 diabetes on glucose
homeostasis and various treatment technologies for regulation

of glucose concentration. Development of mathematical models
describing the dynamics of glucose and insulin concentration
variations, blood glucose concentration measurement and inference
techniques, insulin pumps, and artificial pancreas systems.
Lecture: 3 Lab: 0 Credits: 3

BME 518

Reaction Kinetics for Biomedical Engineering

This course is an introduction to the fundamentals of chemical
kinetics. Analysis of rate data; single and multiple reaction
schemes. Biomedical topics include biological systems, enzymatic
pathways, enzyme and receptor-ligand kinetics, pharmacokinetics,
heterogeneous reactions, microbial cell growth and product
formation, and the design and analysis of biological reactors.
Corequisite(s): BME 482

Prerequisite(s): BME 301 and MATH 252 and BME 335

Lecture: 3 Lab: 0 Credits: 3

BME 519

Cardiovascular Fluid Mechanics

Anatomy of the cardiovascular system. Scaling principles. Lumped
parameter, one-dimensional linear and nonlinear wave propagation,
and three-dimensional modeling techniques applied to simulate
blood flow in the cardiovascular system. Steady and pulsatile flow
in rigid and elastic tubes. Form and function of blood, blood vessels,
and the heart from an engineering perspective. Sensing, feedback,
and control of the circulation. Includes a student project.

Lecture: 3 Lab: 0 Credits: 3

BME 521

Medical Imaging

Study of modern technology for medical imaging. Theory and
operation of CAT, SPECT, PET, MRI, X-ray and echo imaging
modalities.

Lecture: 3 Lab: 0 Credits: 3

BME 522

Mathematical Methods in Biomedical Engineering

Graduate standing in BME or consent of instructor This course is
an introductory graduate level course that integrates mathematical
and computational tools that address directly the needs of
biomedical engineers. The topics covered include the mathematics
of diffusion, pharmacokinetic models, biological fluid mechanics,
and biosignal representations and analysis. The use of MATLAB
will be emphasized for numerically solving problems of practical
relevance.

Lecture: 3 Lab: 0 Credits: 3



BME 523

Cell Biomechanics: Principles and Biological Processes

This course will provide students an opportunity to learn about
mechanical forces that develop in the human body and how they
can influence cell functions in a range of biological processes
from embryogenesis, wound healing, and regenerative medicine
to pathological conditions such as cancer invasion. Examples of
research methods for investigating cell biomechanics in various
biological systems will be discussed. Permission of instructor is
required.

Lecture: 3 Lab: 0 Credits: 3

BME 524

Quantitative Aspects of Cell andTissue Engineering

This course is designed to cover fundamentals of cell and

tissue engineering from a quantitative perspective. Topics
addressed include elements of tissue development, cell growth
and differentiation, cell adhesion, migration, molecular and cellular
transport in tissues and polymeric hydrogels for tissue engineering
and drug delivery applications.

Lecture: 3 Lab: 0 Credits: 3

BME 525

Introduction to Medical Devices, BioMEMS and Microfluidics

This course will present fundamentals and applications of medical
devices, BioMEMS, and microfluidic technologies for applications
in the broad health and biomedical engineering. It will provide

a broad view of the general field and a knowledge of relevant
fabrication methods and analysis techniques. Fabrication and
analytical techniques, interfacing with biological materials, and
techniques for analyte detection will be emphasized. The course will
include individual projects and critical paper reviews in which each
student will be encouraged to master basic concepts in design and
fabrication for devices for specific applications.

Lecture: 3 Lab: 0 Credits: 3

BME 526

Advanced Biomedical Engineering Design

This course aims to educate students on project definition, and

on the design, development, and technology transfer of potential
biomedical products in the context of the student's major capstone
project. Students will learn best practices for designing a marketable
medical device, including the design process from the clinical
problem definition through prototype and clinical testing to market
readiness. Permission from instructor is required.

Lecture: 3 Lab: 0 Credits: 3
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BME 527

Extracellular Matrix Biology

This course is a the same as the BME 427 Extracellular Matrix
Biology course that has been approved for banner listing for
Summer 2020. BME527 is the same class to extend this course to
graduate students. The Extra Cellular Matrix (ECM) is that which
connects cells in tissues and provides much of the organization
and support in almost every tissue and or organ system of the
body. Thus the aim of this course is to give students insights into
ECM biology and its relevance to modern medicine and biomedical
(tissue) engineering. A significant portion of working population

is suffering from ECM-related maladies, and the focus of research
has shifted into creating ECM implants. The ECM implant market
is growing rapidly. For instance, the collagen meniscus implant
market was reported to be at $308.6 million in 20181. Understanding
the implications of the molecular biology of ECM to feed into

this research is highly relevant for students considering careers
(academic and industry) in life sciences in industry, academia

and healthcare. Extracellular Matrix (ECM) is a highly complex
system in mammalian biology responsible for structural support
and functional (biochemical) signals for physiology. Specific amino
acid sequences on the various ECM elements are responsible to
trigger intra- and extracellular cascades leading to cell division,
proliferation, tissue regeneration, wound healing and inflammation.
This course will focus on the following key concepts: a) Gene
expression, structure and function of various ECM proteins and
complexes and the physiological processes. b) Etiology and the
molecular progression of diseases caused by abnormalities to
ECM proteins. ¢) Mechanobiology of various ECM proteins. d)
Structure function and mechanical function of ECM interfaces with
other tissues (muscle, bone, skin etc.) e) Implications for tissue
engineering and development of novel biomimetic and biological
ECM implants.

Lecture: 3 Lab: 0 Credits: 3

BME 530

Inverse Problems in Biomedical Imaging

This course will introduce graduate students to the mathematical
theory of inverse problems. Concept from functional analysis will
be applied for understanding and characterizing mathematical
properties of inverse problems. This will permit for the analysis
of the stability and resolution of image reconstruction algorithms
for various existing and novel biomedical imaging systems. The
singular value decomposition (SVD) is introduced and applied for
understanding fundamental properties of imaging systems and
reconstruction algorithms. Instructor permission required.
Lecture: 3 Lab: 0 Credits: 3

BME 532

Medical Imaging Science

This course is an introduction to basic concepts in medical

imaging, such as: receiver operating characteristics, the rose model,
point spread function and transfer function, covariance and auto
covariance, noise, filters, sampling, aliasing, interpolation, and image
registration. Instructor permission required.

Lecture: 3 Lab: 0 Credits: 3



50 Biomedical Engineering

BME 533

Biostatistics

This course is designed to cover the tools and techniques of
modern statistics with specific applications to biomedical and
clinical research. Both parametric and nonparametric analysis will
be presented. Descriptive statistics will be discussed although
emphasis is on inferential statistics and experimental design.
Lecture: 3 Lab: O Credits: 3

BME 535

Magnetic Resonance Imaging

This is an introduction to the Physics and technology of magnetic
resonance imaging (MRI). the topics that are covered include:

basic MR physics, source of signal, signal acquisition, pulse
sequences, hardware, artifacts, spectroscopy, and advanced imaging
techniques. Instructor permission required.

Lecture: 3 Lab: 0 Credits: 3

BME 537

Introduction to Molecular Imaging

This course provides an overview of molecular imaging, a
subcategory of medical imaging that focuses on noninvasively
imaging molecular pathways in living organisms. Topics include
imaging systems, contrast agents, reporter genes and proteins,
tracer kinetic modeling. Preclinical and clinical applications will also
be discussed with an emphasis on cancer and the central nervous
system.

Lecture: 3 Lab: 0 Credits: 3

BME 538

Neuroimaging

This course describes the use of different imaging modalities to
study brain function and connectivity. The first part of the course
deals with brain function. It includes an introduction to energy
metabolism in the brain, cerebral blood flow, and brain activation.
It continues with an introduction to magnetic resonance imaging
(MRI), perfusion-based fMRI, Bold fMRI, fMRI paradigm design and
statistical analysis, introduction to positron emission tomography,
(PET) and studying brain function with PET, introduction to
magneto encephalography (MEG) and studying brain function

with MEG. The second part of the deals with brain connectivity. It
includes an introduction to diffusion tensor MRI, explanation of the
relationship between the diffusion properties of tissue its structural
characteristics, and white matter fiber tractography techniques.
Instructor permission required.

Lecture: 3 Lab: 0 Credits: 3

BME 539

Advanced Medical Imaging

This course introduces advanced clinical imaging modalities,
research imaging techniques, and concepts from image science
and image perception. The first part of the course introduces the
perception of image data by human observers and the visualization
of brain structure and function. It includes an introduction to
magnetic resonance imaging (MRI) and a survey of neurological
imaging via functional MRI (fMRI). The second part of the course
covers image science, clinical imaging applications, and novel
research imaging techniques. It includes an introduction to radiation
detection and image quality evaluation, a survey of clinical cases,
and an overview of new imaging methods.

Lecture: 3 Lab: 0 Credits: 3

BME 540

Wave Physics and Applied Optics for Imaging Scientists

This course will introduce students to fundamental concepts

in wave physics and the analysis of optical wave fields. These
principles will be utilized for understanding existing and novel
imaging methods that employ coherent radiation. Solutions to
inverse scattering and inverse source problems will be derived and
algorithmic realizations of the solutions will be developed. Phase
contrast imaging techniques and X-ray imaging systems that employ
coherent radiation will be studied. Instructor permission required.
Lecture: 3 Lab: 0 Credits: 3

BME 542

Advanced Concepts in Image Science

This graduate level course introduces students to fundamental
concepts in image science that are related to the optimization
and evaluation of biomedical imaging systems. Topics covered
include: deterministic descriptions of imaging systems, stochastic
descriptions of imaging systems, statistical decision theory, and
objective assessment of image quality.

Prerequisite(s): BME 532 with min. grade of C and BME 530 with
min. grade of C

Lecture: 3 Lab: 0 Credits: 3

BME 543

Bioinstrumentation and Electronics

Principles of circuit analysis are applied to typical transducer

and signal recording situations found in biomedical engineering.
Basic electrical and electronic circuit theory is reviewed with an
emphasis on biomedical measurement applications. a special topic
is individually studied by the student and presented to the class
electrical physics class or basic circuits.

Lecture: 3 Lab: 0 Credits: 3

BME 545

Quantitative Neural Function

Computational approach to basic neural modeling and function,
including cable theory, ion channels, presynaptic potentials,
stimulation thresholds, and nerve blocking techniques. Synaptic
function is examined at the fundamental level.

Prerequisite(s): BME 453 with min. grade of C or BME 553* with min.
grade of C, An asterisk (*) designates a course which may be taken
concurrently.

Lecture: 3 Lab: O Credits: 3

BME 551

Physiological Signal Processing and Control Theory

This is the first of a 2 part course co-taught at IIT and the University
of Chicago. essential elements of signal processing and control
theory as it is applied to physiological systems will be covered.
Part | will cover data acquisition and sampling, Laplace and

Fourier transforms, filtering, time and frequency domains, system
descriptions and lumped vs. distributed parameters. Students will
use Mat lab to test concepts presented in class.

Lecture: 2 Lab: 0 Credits: 2



BME 552

Control Systems for Biomedical Engineers

Control systems design and analysis in biomedical engineering.
Time and frequency domain analysis, impulse vs. step response,
open vs. closed loop response, stability, adaptive control, system
modeling. Emphasis is on understanding physiological control
systems and the engineering of external control of biological
systems.

Lecture: 3 Lab: 0 Credits: 3

BME 553

Quantitative Physiology

The main systems that control the human body functions will be
reviewed to enable the students to understand the individual role of
each major functional system as well as the need for the integration
or coordination of the activities of the various systems. Students will
implement physiological models using Matlab.

Prerequisite(s): BIOL 453 or BIOL 430

Lecture: 3 Lab: O Credits: 3

BME 560

Methods in Biomedical Data Science

The course provides an overview of predictive and descriptive
statistical modeling methods for large biomedical datasets.
Building on undergraduate-level knowledge of statistics, the course
introduces Bayes and information theory, develops from these
modeling algorithms and provides a series of biomedical application
areas. Methods include meta-analytic techniques, linear and non-
linear dimensionality reduction, traditional “non-deep” predictive
tools (e.g. perceptron, support vector machines, logistic regression,
decision trees, boosting, etc.), and some applications of deep neural
networks. Application areas may include medical imaging (e.qg.
image segmentation), EEG and ECG signal analysis (e.g. anomaly
detection), genetics (e.g. imputation methods, polygenic risk score
computation, cell-free DNA analysis, etc.). Each course module
involves analysis of real data using existing modeling libraries

and students’ own implementation. The predictive results may be
compared to the state-of-the-art for each example dataset to assess
the usefulness of the models. (3-0-3)

Prerequisite(s): MATH 225

Lecture: 3 Lab: 0 Credits: 3

BME 575

Neuromechanics of Human Movement

This course will explore how we control movement of our
extremities, with concepts drawn from mechanics and
neurophysiology. The progression from neurological signals to
muscle activation and resulting movement of the hand or foot will
be modeled, starting at the periphery and moving back toward the
central nervous system. Biomechanics of the limbs will be modeled
using dynamic simulation software (Working Model) which will be
driven by a neural controller, implemented in MATLAB. Issues related
to sensory feedback and redundancy will be addresses.

Lecture: 3 Lab: 0 Credits: 3
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BME 581

Fluid Mechanics for Biomedical Engineers

This course is primarily focused on the development of theoretical
and experimental principles necessary for the delineation of fluid
flow in various in vitro chambers and the cardiovascular system.
Its content will primarily deal with the basic concepts of flow

in various geometries, the heterogeneous nature of blood and

the application of such principles in flow chambers designed to
expose blood elements to defined flow conditions. The relationship
to flow in the normal and diseased vascular system will also be
considered. A basic Fluid Dynamics Course is recommended.
Instructor permission required.

Prerequisite(s): BME 500 with min. grade of C

Lecture: 3 Lab: O Credits: 3

BME 582

Advanced Mass Transport for Biomedical Engineers

This course is primarily focused on the development of theoretical
and mathematical principles necessary for the delineation of mass
transport processes in biological & medical systems. The content
includes heterogeneous reactions that occur at or in the vicinity of
cells or vascular structures under applied laminar flow and transport
across cell membranes and within tissues.

Lecture: 3 Lab: 0 Credits: 3

BME 585

Computational Models of the Human Cardiovascular System

This course will focus on the use of computational fluid dynamics
for the modeling and analysis of the human cardiovascular system.
The course will cover both computational methods for fluid
dynamics and biomedical aspects of the human cardiovascular
system. Computer models for the simulation and analysis

of hemodynamic phenomena will be developed. Requires an
Introductory fluid dynamics.

Lecture: 3 Lab: 0 Credits: 3

BME 591

Research and Thesis for Master of Science Degree
Research and thesis for master of science degree students.
Instructor permission required.

Credit: Variable

BME 594
Special Projects
Special projects.
Credit: Variable

BME 595

Seminar in Biomedical Engineering

Current research and development topics in biomedical engineering
as presented by outside speakers, faculty and advanced students.
Lecture: 0 Lab: 3 Credits: 3

BME 597

Special Problems
Special problems.
Credit: Variable
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BME 691

Research and Thesis PHD

Research and Thesis for PhD degree. (variable credit)
Credit: Variable

ENGR 502

Medical Device Regulations and Commercialization

This course helps prepare students for commercializing medical
devices within a highly-regulated environment. Concepts include
protecting intellectual property, the structure and scope of the
Federal Drug Administration (FDA), developing, testing, producing
and marketing medical devices under FDA regulations, total product
lifecycle, and quality management.

Lecture: 3 Lab: 0 Credits: 3

ENGR 510

Strategic Engineering Management

This course will review technology-based enterprises and the
driving forces that impact corporate strategy. Students will learn
how to apply engineering knowledge to determine technology/
product direction and make/buy/partnering decisions. Relationships
between research and development, operations, finance, marketing,
and other functions within engineering-based organizations that
drive strategic decisions will be examined. Strategy development
and competitive analysis will be included. Case studies from the
industry relevant to the student's engineering track will be reviewed.
Lecture: 3 Lab: 0 Credits: 3

ENGR 520

Best Practices in Engineering Project Management

Many engineering projects suffer due to weak business cases,
schedule slippages, and cost overruns. This course presents
commonly used tools and techniques and best practices to build

an effective business case, develop a realistic schedule and budget,
and successfully execute and complete a project. Students are
introduced to a generic project management life cycle model, review
basic project management principles, tools, and techniques, and
learn engineering-tailored best practices used by high performing,
project-centric organizations. Students have an opportunity to apply
selected tools in the form of short classroom exercises.

Lecture: 3 Lab: O Credits: 3

ENGR 521

Risk Management in Engineering Projects

In project management, a risk is considered an uncertain event that
may have a positive or a negative impact on project objectives.
Managing identified threats individually through customized
strategies is key to project success. Similarly, opportunities must
be leveraged for better project outcomes. Implementation of

an effective risk management process is imperative for today's
complex projects. This course presents a five-step process to
manage project threats as well as opportunities. On every project,
students will be able to identify and analyze risks and develop
response strategies for each identified risk and take proper response
action to manage the risks. Industry best practices and quantitative
tools and simulations are used to analyze risk.

Lecture: 3 Lab: 0 Credits: 3

ENGR 531

Urban Systems Engineering Design

ENGR 531 is a project-based course where students will explore
integrated designs of urban systems. Each project will apply the
students’ engineering disciplines (such as structures, transportation,
building science, construction engineering and management,
environmental engineering) in a comprehensive analysis that
considers the economic, human, and environmental issues
associated with the project.

Lecture: 3 Lab: 0 Credits: 3

ENGR 532

Urban Systems Engineering Seminar

ENGR 532 is an active seminar course that emphasizes current
topics in urban systems engineering. Invited speakers will include
researchers and representatives from current practice, such as
municipal and regional planners and consultants. Appropriate
readings will be assigned in advance of each speaker to guide
students in preparation for active discussion with each speaker.
Each student will also write a term paper on an urban systems
engineering tropic of their choice, connecting material from the
assigned reading, the speakers, and additional references selected
by the student.

Lecture: 3 Lab: 0 Credits: 3

ENGR 534

Product Design and Innovation

This course covers all aspects of planning new products or services
that are commercially viable and add to a company's suite of
offerings. It includes such topics as user research, market analysis,
need/problem identification, creative thinking, ideation, concepting,
competitive benchmarking, human factors, prototyping, evaluation,
and testing. The course includes creative, analytical, and technical
skills in a balanced approach using such teaching methods as case
studies, individual exercises, and group projects.

Lecture: 3 Lab: O Credits: 3

ENGR 539

Robotic Motion Planning

Configuration space. Path planning techniques including potential
field functions, roadmaps, cell decomposition, and sampling-based
algorithms. Kalman filtering. Probabilistic localization techniques
using Bayesian methods. Trajectory planning.

Lecture: 3 Lab: O Credits: 3

ENGR 572

Construction Cost Accounting and Control

Review of basic accounting principles and techniques -- purchasing,
accounts payable, invoicing, accounts receivable, general ledger,
payrolls, and indirect costs. Job costing and budgeting. Recording
and reporting procedures in construction projects - invoices,
subcontractor applications for payment, labor time cards, unit
completion reports, change orders. Cost coding systems for
construction activities. Variance reporting procedures. Project
closeout. Class exercise using computer program.

Lecture: 3 Lab: O Credits: 3



ENGR 573

Construction Contract Administration

Characteristics of the construction industry. Project delivery
systems. Duties and liabilities of the parties at the pre-contract
stage. Bidding. Contract administration including duties and
liabilities of the parties regarding payments, retainage, substantial
and final completion, scheduling and time extensions, change
orders, changed conditions, suspension of work, contract
termination, and resolution of disputes. Contract bonds. Managing
the construction company. Labor law and labor relations.

Lecture: 3 Lab: 0 Credits: 3

ENGR 574

Economic Decision Analysis in Civil Engineering

Basic economic concepts including interest calculations, economic
comparison of alternatives, replacement decisions, depreciation and
depletion, tax considerations, and sensitivity analysis. Evaluation

of public projects, the effect of inflation, decision making under risk
and/or uncertainty, economic decision models. Case studies from
the construction industry.

Lecture: 3 Lab: 0 Credits: 3

ENGR 575

Systems Analysis in Engineering

Management and system concepts, linear programming, graphical
methods, Simplex, two-phase Simplex, the transportation problem,
the assignment problem, integer programming, and sensitivity
analysis. System modeling by activity networks; maximal-low flow,
longest-path and shortest-path analyses, flow graphs, decision-
tree analysis, stochastic-network modeling, queuing systems, and
analysis of inventory systems. Case studies from the construction
industry.

Lecture: 3 Lab: 0 Credits: 3

ENGR 576

Nano Manufacturing

This course covers the general methods used for micro- and nano-
fabrication and assembly, including photolithography techniques,
physical and chemical deposition methods, masking, etching, and
bulk micromachining as well as self-assembly techniques. It also
covers nanotubes, nanowires, nanoparticles, and the devices that
use them, including both electronic and mechanical-electronic
systems, as well as nano-structural materials and composites.
Focus is on commercially available current processes as well as
emerging technologies and evolving research areas. Sensing and
instrumentation as well as nano-positioning and actuation are
covered briefly.

Lecture: 3 Lab: 0 Credits: 3
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ENGR 587

Introduction to Digital Manufacturing

This course is about the digital revolution taking place in the world
of manufacturing and how students, workers, managers, and
business owners can benefit from the sweeping technological
changes taking place. It is about the change from paper-based
processes to digital-based processes all through the design/
manufacturing/deliver enterprise, and across the global supply
chain. It touches on digital design, digital manufacturing
engineering, digital production, digital quality assurance, and

digital contracting, from large companies to small. There is also a
significant focus on cyber security and the new types of threats that
manufacturers face in the new digital world. Other topics covered
include intelligent machines, connectivity, the digital thread, big data,
and the Industrial Internet of Things (lloT).

Lecture: 3 Lab: 0 Credits: 3

ENGR 588

Additive Manufacturing

This course examines the fundamentals of a variety of additive
manufacturing processes as well as design for additive
manufacturing, materials available, and properties and limitations
of materials and designs. It also examines the economics of
additive manufacturing as compared to traditional subtractive
manufacturing and other traditional techniques. Additive techniques
discussed include 3D printing, selective laser sintering, stereo
lithography, multi-jet modeling, laminated object manufacturing,
and others. Advantages and limitations of all current additive
technologies are examined as well as criteria for process selection.
Processes for metals, polymers, and ceramics are covered. Other
topics include software tools and connections between design

and production, direct tooling, and direct manufacturing. Current
research trends are discussed.

Lecture: 3 Lab: 0 Credits: 3

ENGR 592

Engineering Management Capstone Experience

Students apply the knowledge they have acquired in the Engineering
Management program to a specific problem or case study. Projects
will be identified and mentored in conjunction with faculty and
industrial partners. A final report or business plan is required that
reflects the focus of the capstone project.

Lecture: 3 Lab: 0 Credits: 3

ENGR 595

Product Development for Entrepreneurs

Elements of product development (mechanical and electrical),
manufacturing and production planning, supply chain, marketing,
product research, and entrepreneurship concepts are taught in
this class. In this course, student teams will be required to create
a compelling product that has potential to be sold in today's
marketplace. They will be required to create functional prototypes of
their product for people to use and critique. If successful, students
will be allowed to put their product on Kickstarter.com and take
orders for delivery after the class is complete while potentially
fostering their own business as a result of this course.

Lecture: 3 Lab: O Credits: 3
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ENGR 596

Practical Engineering Training

This course is a mentored, immersive practical engineering training.
Students learn under the direction of professional engineers and
practicing engineers by working on real engineering projects. The
student will perform hands-on engineering, including learning

and developing/applying engineering principles and concepts to
complete the project assigned to the student. The student will apply
engineering ethics and safety during their practical engineering
training. Students will communicate the results of their work in
written and oral communications. Students will receive assignments
of varying complexity consistent with their graduate standing.
Lecture: 0 Lab: 9 Credits: 3

ENGR 598

Graduate Research Immersion: Team Project

This course provides a faculty-mentored immersive team-based
research experience. Research topics are determined by the faculty
mentor's area of research. In addition to the mentored research,
students participate in seminars, prepare a written report of their
research findings, and present their research findings at a poster
expo.

Lecture: 3 Lab: 0 Credits: 3

ENGR 599

Graduate Research Immersion: Individual

This course provides a faculty-mentored immersive research
experience. Research topics are determined by the faculty mentor's
area of research. In addition to the mentored research, students
participate in seminars, prepare a written report of their research
findings, and present their research findings at a poster expo.
Lecture: 3 Lab: 0 Credits: 3
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Master of Computational Engineering, Biomedicine Track

Curriculum
Code Title Credit Hours
Core Courses 9)
Select nine credit hours from the following courses: 9

BME 522 Math Methods in BME 3

BME 553 Quantitative Physiology 3

CHE 506 Entrepreneurship & IP Mgmt 3

CHE 536 Computational Techniques Engg 3

ECE 505 Applied Optimization Engrgs 3

ECE 511 Analysis Random Signals 3

MATH 577 Computational Mathematics | 3

MATH 581 Finite Element Method 3

MMAE 451 Finite EImnt Methods in Engrg 3

MMAE 501 Engineering Analysis | 3

MMAE 502 Engineering Analysis Il 3

MMAE 532 Finite Element Methods Il 3
Biomedicine Courses 12)
Select 12 credit hours from the following courses: 12

BME 445 Quantitative Neural Function 3

BME 523 Cell Biomechanics 8

BME 524 Quant Aspects Cell/Tissue Engg 3

BME 525 Introduction to Medical Device 3

BME 538 Neuroimaging 3

BME 597 Special Problems 1-6

CHE 516 Tech for Treatment of Diabetes 3

or BME 517 Tech for Treatment of Diabetes

CHE 585 Drug Delivery 3

ECE 565 Compt Vision Image Processing 3
Elective Courses 9)
Select nine credit hours from the following courses: ! 9

BME 445 Quantitative Neural Function 3

BME 522 Math Methods in BME 3

BME 523 Cell Biomechanics 8

BME 524 Quant Aspects Cell/Tissue Engg 3

BME 525 Introduction to Medical Device 3

BME 538 Neuroimaging 3

BME 553 Quantitative Physiology 3

BME 597 Special Problems 1-6

CAE 530 Finite Element Method of Anlys 3

CAE 534 Computational Techniques 3

CAE 535 Nonlinear Finite Element Anlys 3

CAE 597 Special Problems 19

CHE 439 Numerical Data Analysis 3

CHE 506 Entrepreneurship & IP Mgmt 3

CHE 516/BME 517 Tech for Treatment of Diabetes 3

CHE 535 Applctn Math Cheml Engrg 3

CHE 536 Computational Techniques Engg 3

CHE 560 Ststcl Qlty Process Control 3

CHE 585 Drug Delivery 3

CHE 597 Special Problems 1-9
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ECE 505 Applied Optimization Engrgs 3
ECE 511 Analysis Random Signals 3
ECE 533 Robust Control 8
ECE 535 Discrete Time Systems 3
ECE 563 Comptl Intlignc Engineering 3
ECE 565 Compt Vision Image Processing 3
ECE 566 Statistical Pattern Rcgntn 3
ECE 567 Statistical Signal Processing 3
ECE 597 Special Problems 19
MATH 577 Computational Mathematics | 3
MATH 581 Finite Element Method 3
MMAE 450 Computational Mechanics Il 3
MMAE 451 Finite EImnt Methods in Engrg 3
MMAE 501 Engineering Analysis | 3
MMAE 502 Engineering Analysis Il 3
MMAE 517 Computational Fluid Dynamics 3
MMAE 518 Spec Methods Comp Fluid Dynmcs 3
MMAE 532 Finite Element Methods I 3
MMAE 570 Computational Methods in MSE 3
MMAE 597 Special Topics 1-9
Total Credit Hours 30

1 N .
Course must not have been used towards the core course or specialization course requirements.

Master of Engineering in Biomedical Engineering

The overall objective of the Master of Engineering in Biomedical Engineering degree is to provide training relevant to professional
employment in a biomedical engineering related field. The student must have a minimum 3.0/4.0 GPA in an engineering or science
bachelor's program to be admitted. Candidates should have prior technical coursework that will provide proficiency in areas that are relevant
to the field of biomedical engineering.

Curriculum

Code Title Credit Hours
BME 500 Intro to Biomedical Engrg 3
BME 533 Biostatistics 3
BME 553 Quantitative Physiology 3
Select two life science and/or advanced mathematics courses 6
Select five engineering and/or computer science courses, of which at least two are BME courses 15
Total Credit Hours 30

Master of Science in Biomedical Data Science and Modeling

The overall objective of the Master of Science in Biomedical Data Science and Modeling is to provide education and training relevant to
professional employment in computational biomedical engineering. Special emphasis is placed on principles of mathematical modeling,
machine learning, biostatistics, and bioinformatics. The student must have a minimum 3.0/4.0 GPA in an engineering or science bachelor's
program to be admitted. Candidates should have prior coursework that demonstrates proficiency in math and computer science.

Curriculum

Requirement Credits
Requirement

Minimum Credits Required 32
Maximum 400-Level Credit 9
Minimum 500-Level Credit 23

Maximum Transfer Credit 9
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Code Title Credit Hours
Required Courses (20-21)
BME 500 Intro to Biomedical Engrg (In Fall 2020, we will change credit hours of BME 500 2-3
from 3 to 2)

BME 533 Biostatistics 3

or BME 433 BME Applications of Statistics
BME 553 Quantitative Physiology 3
BME 560 Methods in Biomedical Data Sci 3
BME 522 Math Methods in BME 3

or BME 422 Math Methods for Boimdel Engrs
BIOL 550 Bioinformatics 3
ECE 566 Machine and Deep Learning 3
Elective Courses 12)
Select 2 courses from the following list (6 credits) plus an additional 6 credits of Math/Life Science/Eng courses 12
recommended from this list. Other courses may be selected with adviser approval prior to course registration.

CS 577 Deep Learning (or) 3

CS 579 Online Social Network Analysis (or) 3

MATH 522 Mathematical Modeling (or) 3

MATH 569 Statistical Learning (or) 3

MATH 571 Data Preparation and Analysis (or) 3

MATH 577 Computational Mathematics | (or) 3
Total Credit Hours 32-33

Master of Science in Biomedical Engineering

The overall objective of the Master of Science in Biomedical Engineering degree is to provide training relevant to professional employment
in a BME-related field. A minimum total of 32 credit hours is required for this degree, of which at least 24 credit hours must come from
coursework; six to eight credit hours of research are required. This degree requires completion of a written dissertation and a subsequent
oral defense of it before an approved master's thesis examination committee.

Admission Criteria

Because the M.S. degree requires the time and frequently the resources of a faculty mentor to be available in order to adequately execute
the research component of the degree, the BME department will admit candidates who not only have the credentials suitable for this degree
but for which a department faculty member consents to serve as the candidate’s research mentor.

Curriculum

Requirement

Minimum Degree Credits
Maximum 400-Level Credit

Code

Required Courses
BME 500

BME 522

BME 533

BME 553

Elective Courses

Select six credit hours of 400- or 500-level life science and/or advanced mathematics and/or engineering courses with

adviser approval

Credits
32

Title

Intro to Biomedical Engrg
Math Methods in BME
Biostatistics
Quantitative Physiology

Select six credit hours of 400- or 500-level BME courses with adviser approval

Thesis Research
BME 591

Research & Thesis MS Degree

Credit Hours
(12)
3
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Master of Science in Medical Devices and Biomaterials

The overall objective of the Master of Medical Device and Biomaterials is to provide education and training relevant to the design and
development of medical devices. Special emphasis is placed on principles of engineering design methodology, computational and modeling
aspects of medical devices, and design and use of biomaterials in medical devices. Students will be encouraged to apply for internship

and co-op opportunities. The student must have a minimum 3.0/4.0 GPA in an engineering or science bachelor’s program to be admitted.
Candidates should have prior coursework that demonstrates proficiency in math.

The admission requirements for the degree include a relevant undergraduate degree with the following minimum requirements: an
earned GPA of 3.0, GRE composite score of 300 and quantitative score of 80%, 2 semesters of Calculus and 1 semester of Differential

Equations.

Curriculum

Requirement

Requirement

Minimum Credits Required
Maximum 400-Level Credit
Maximum 500-Level Credit
Maximum Transfer Credit
Maximum 700-Level Credit

Credits
Credits
32

12

20

9

Code Title Credit Hours
Required Courses (20-21)
BME 500 Intro to Biomedical Engrg 2-3
BME 525 Introduction to Medical Device 3
BME 526 Advanced Design 3
BME 533 Biostatistics 3
BME 553 Quantitative Physiology 3
CHE 580 Biomaterials 3
IDX 542 Analysis + Synthesis in Design 3
Elective Courses 12)
Select 2 courses from the following list (6 credits) plus an additional 6 credits of Math/Life Science/Eng courses 12
recommended from this list. Other courses may be selected with adviser approval prior to course registration.

BME 523 Cell Biomechanics ((or))

BME 524 Quant Aspects Cell/Tissue Engg ((or))

BIOL 514 Toxicology ((or))

BME 594 Special Projects L 3-6

CHE 506 Entrepreneurship & IP Mgmt ((or))

CHE 585 Drug Delivery ((or))

MMAE 451 Finite EImnt Methods in Engrg
Total Credit Hours 32-33

1

An independent research project may be completed to fulfill credit hour requirements.
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Doctor of Philosophy in Biomedical Engineering

This degree is awarded in recognition of a high level of mastery in subject matter and a significant original research contribution in
biomedical engineering. The Ph.D. recipient will be capable of a continuing effort toward the advancement of knowledge and achievement in
research and other scholarly activities and may pursue a career in a medical, industrial, or academic environment.

A minimum of 72 credit hours is required for the Ph.D. in Biomedical Engineering. Students who have received an M.S. degree from another
university may petition for transfer of up to 32 credit hours applicable toward the Ph.D. degree. Students must pass the Ph.D. qualifying
examination within the first year of full-time Ph.D. studies. This is a written and oral examination intended to explore both the depth and
breadth of the student’s academic abilities. Within two and one-half years of matriculation, students will be required to defend their thesis
research proposal (comprehensive examination). A written dissertation and oral defense are also required for receiving the doctoral degree.
Dissertation format and deadlines are established by the Graduate College.

There are no specific courses that are required for the doctoral degree in biomedical engineering. However, a minimum of three courses in
life science, three courses in mathematics, and six courses in biomedical engineering or other engineering-related courses are required.
The specific courses selected to meet these requirements will depend on the entering qualifications of the student and the nature of

the thesis research proposal. In general, the student’s thesis committee will determine the specific course requirements necessary for
graduation. Graduate students should consult with their advisers to plan their curriculum.
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Chemical and Biological Engineering

Perlstein Hall, Suite 127
10 W. 33rd St.

Chicago, IL 60616
312.567.3040
chbe@iit.edu
engineering.iit.edu/chbe

Chair
Sohail Murad

Faculty with Research Interests
For more information regarding faculty visit the Department of Chemical and Biological Engineering website.

The mission of the Department of Chemical and Biological Engineering is to meet the present and future needs of society and industry by
providing state-of-the-art education and research programs. In order to accomplish this mission, the department provides graduate students
with:

+ Fundamental knowledge and design capability in chemical and biological engineering

+ Advanced research programs in core competency areas

+ Knowledge of industrial ecology/design for the environment

+ Understanding of ethical, economic, and social issues that influence intellectual technological choices
+ Leadership and communication skills

+ Lifelong learning capabilities

Research Centers and Institutes

Center for Electrochemical Science and Engineering

Center of Excellence in Polymer Science and Engineering
Fouad Teymour, Director

Engineering Center for Diabetes Research and Education
Ali Cinar, Director

Center for Molecular Study of Condensed Soft Matter
Jay Schieber, Director

Center for Complex Systems and Dynamics
Fouad Teymour, Director

Wanger Institute for Sustainable Energy Research
Hamid Arastoopour, Director

Research Facilities

Research facilities of the department include:

Biochemical Engineering Lab

Biointerfaces Lab

Biomaterials Lab

Center for Electrochemical Science and Engineering Lab
Center of Excellence in Polymer Science and Engineering Lab
Computational Fluid Dynamics Lab

Fuel Cell Battery Lab

Fuel Cell Lab

Fluidization Lab

Gas Processing Lab

Hydrogen Storage Lab

Interfacial Phenomena Lab

Light Scattering Lab

Multiphase Flow and Fluidization Lab

Particle Technology Lab
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Polymer Characterization Lab

Polymer Reaction Engineering Lab

Porous Media and Core Analysis Lab

Process Control & Optimization Lab

Process Modeling, Monitoring, and Control Lab
Rheology Lab

Riser Lab

The computational facilities of the department include the Advanced Computer Laboratory, and the computer facilities of each research
group. All computers are connected to the university computer network by ethernet. Both the PCs and workstations access the multimedia
system to provide data visualization and high-quality presentations. Each research lab also has specialized computer facilities. The
computational capability for the department is provided by three servers that include both Linux and Windows. Students also have access to
the university’s computing and network services.

Research Areas

Faculty members conduct numerous projects in the department’s core areas of research competency:

Energy and Sustainability
Fuel cells and batteries
Fluidization and gasification
Hybrid systems

Biological Engineering

Molecular modeling

Diabetes

Biomedical and pharmaceutical engineering
Biochemical engineering

Food processing

Advanced Materials

Interfacial and transport phenomena
Nanotechnology

Polymers

Biomaterials

Systems Engineering

Complex systems
Advanced process control
Process monitoring

Energy/Environment/Economics (E3)

Faculty Adviser

Chemical and Biological Engineering
Hamid Arastoopour

127 Perlstein Hall

10 W. 33rd St.

Chicago, IL 60616

312.567.3038

arastoopour@iit.edu

The Energy/Environment/Economics (E3) program was developed to respond to the rapidly changing needs of the energy industry

by providing the interdisciplinary research and training required to produce a new breed of engineer—one who specializes in energy
technologies and who understands the associated environmental and sustainability issues and economic forces that drive technology
choice.

The E3 specialization requires an interdisciplinary thesis in an E3 area of research for M.S. and Ph.D. degrees, and an interdisciplinary
graduate project or additional energy and sustainability courses for professional master’s degrees. Graduate students in E3 should also be
enrolled in fundamental courses related to the topics of energy, environment, and economics. E3 is designed primarily for students majoring
in engineering who are planning careers in energy-related fields. This interdisciplinary training prepares students to be not only creative and
expert in a specialized area of energy extraction, conversion, or utilization, but also to possess a broad knowledge base of different energy
sources, of sustainability issues related to energy extraction, conversion, and utilization, and of the impact of sustainability principles on
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the design and operation of energy systems. Furthermore, students will gain sufficient knowledge of sustainability and regulatory issues to
enable them to make more viable technology choices.

Admission Requirements

Minimum Cumulative Undergraduate GPA
3.0/4.0

Minimum GRE Scores
+ Master's: 295 (quantitative + verbal), 2.5 (analytical writing)
+ Master of Science: 304 (quantitative + verbal), 3.0 (analytical writing)
+ Ph.D.: 304 (quantitative + verbal), 3.0 (analytical writing)

Minimum TOEFL Scores

80/550 (internet-based/paper-based test scores)

Note: The GRE requirement is waived for professional master’'s degree applicants who hold a bachelor of science in a related field from an
ABET-accredited university in the United States with a minimum cumulative GPA of 3.0/4.0.

Certificate program applicants must possess a bachelor's degree with a minimum cumulative GPA of 2.5/4.0. The GRE is not required.

Meeting the minimum GPA and test score requirements does not guarantee admission. Test scores and GPA are just two of several
important factors considered. Admission to graduate study in chemical engineering or biological engineering normally requires the
completion of a program leading to a bachelor's degree in chemical engineering or another engineering discipline from an accredited
institution. Depending on the student’s background, deficiency courses, some of which may not count toward the degree, may be required.
Please see the department’s list of applicable undergraduate courses.

Admission to the graduate degree program in biological engineering requires one college-level semester of biology. Students not meeting
this requirement may be admitted, but will have to take CHE 412 to remove the deficiency.

Degree Programs

Master of Biological Engineering (p. 69)
+ Master of Chemical Engineering (p. 69)

Master of Computational Engineering, Computational Chemical Engineering Track (p. 70)

Master of Pharmaceutical Engineering (p. 71)

Master of Science in Chemical Engineering (p. 72)
+ Doctor of Philosophy in Chemical Engineering (p. 73)

Interdisciplinary Programs

+ Master of Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 74)
* Master of Science in Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 75)
+ Doctor of Philosophy of Chemical Engineering with Specialization in Energy/Environment/Economics (E3) (p. 77)
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Certificate Programs

The department offers six graduate certificate programs. These programs provide students with post-baccalaureate knowledge of an area of
specialization within chemical engineering. Students in these programs register as certificate students.

Certificate programs typically require a set of three to four courses that must be completed in three years with a minimum GPA of 3.0/4.0
(Note: some courses may have prerequisites). Students who are admitted to master's degree programs may apply coursework previously
taken in a certificate program toward the requirements for the master’s degree.

* Biological Engineering (p. 79)

* Current Energy Issues (p. 79)

+ Particle Processing (p. 79)

+ Pharmaceutical Engineering (p. 80)

+ Polymer Science and Engineering (p. 80)
+ Process Operations Management (p. 80)
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Course Descriptions

CHE 501

Transport Phenomena

The equations of change (mass, momentum, and energy
transport) for single phase and single component, multiphase and
multicomponent systems. Analytical and numerical solution to
equations of change for Velocity, Temperature and Concentration
distribution with more than one independent variable in chemical
and biological processes. Dimensional analysis for problem
reduction.

Prerequisite(s): CHE 302 and CHE 301

Lecture: 3 Lab: 0 Credits: 3

CHE 503

Thermodynamics

Laws of thermodynamics applied to chemical and biological
engineering problems, properties of real fluids, phase and chemical
equilibria, applications to chemical and biological processes and
auxiliary equipments. Core course.

Prerequisite(s): CHE 351 with min. grade of C and CHE 451 with min.
grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 506

Entrepreneurship and Intellectual Property Management

Graduate standing or consent of instructor. This course aims to
introduce and develop a number of diversified professional skills
necessary for success in an engineering research and development
environment. Selected topics covered in the areas of technology
entrepreneurship, opportunity assessment, creativity and innovation,
project management, management of organizational change,
entrepreneurial leadership, and intellectual property management.
Lecture: 3 Lab: O Credits: 3

CHE 508

Process Design Optimization

Organization of the design problem and application of single
and multi-variable search techniques using both analytical and
numerical methods.Prerequisite:An undergraduate course in
process design.

Lecture: 3 Lab: 0 Credits: 3

CHE 514

Process Analytical Technology

Process Analytical Technology (PAT) is introduced as a framework
to enhance process understanding and assist in the development of
reliable and efficient pharmaceutical operations. The course covers
the definition of critical performance attributes within the context of
FDA regulations; an overview of analytic measurement methods of
chemical, physical and biological quantities; statistical data analysis
and chemometric methods, including statistical process monitoring,
multivariate analysis and parameter estimation; and design of real-
time decision systems, including automatic control operations

and risk-based analysis of final product quality. Prerequisite: BS in
engineering or equivalent.

Lecture: 3 Lab: 0 Credits: 3

CHE 516

Technologies for Treatment of Diabetes

Study of physiological control systems and engineering of external
control of biological systems by focusing on an endocrine system
disorder - diabetes. The effects of type 1 diabetes on glucose
homeostasis and various treatment technologies for regulation

of glucose concentration. Development of mathematical models
describing the dynamics of glucose and insulin concentration
variations, blood glucose concentration measurement and inference
techniques, insulin pumps, and artificial pancreas systems.
Lecture: 3 Lab: 0 Credits: 3

CHE 525

Chemical Reaction Engineering

Advanced treatment of chemical kinetics and reactor systems
including non-isothermal, nonideal flow systems. Modeling of
complex reactions, catalysis and heterogeneous reactor analysis.
Reactor stability concepts. Core course.

Prerequisite(s): CHE 423 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 530

Advanced Process Control

State space, transfer function and discrete-time representations of
process systems. Control system design. Interaction assessment.
Multivariable and model predictive-control techniques. Core course.
Prerequisite(s): CHE 435 with min. grade of C

Lecture: 3 Lab: O Credits: 3

CHE 535

Applications of Mathematics to Chemical Engineering

Mathematical techniques and their application to the analytical and
numerical solution of chemical engineering problems. The analytical
component includes review of matrices and determinants, as well
as solution of ordinary, partial differential and integral equations.
The numerical component includes iterative solution of algebraic
equations, numerical analysis and solution of ordinary differential
equations. Core course.

Lecture: 3 Lab: 0 Credits: 3

CHE 536

Computational Techniques in Engineering

Advanced mathematical techniques, numerical analysis, and
solution to problems in transport phenomena, thermodynamics,
and reaction engineering. Review of iterative solution of algebraic
equations. Nonlinear initial and boundary value problems for
ordinary differential equations. Formulation and numerical solution
of parabolic, elliptic, and hyperbolic partial differential equations.
Characteristics, formulation, and numerical solution of integral
equations. Solution of transient two-phase flow problems using CFD
codes.

Lecture: 3 Lab: 0 Credits: 3



CHE 538

Polymerization Reaction Engineering

The engineering of reactors for the manufacture of synthetic
polymeric materials, commercial processes for manufacture of
polymers of many types, polymer chemistry and engineering reactor
design.

Prerequisite(s): CHE 423 with min. grade of C

Lecture: 3 Lab: O Credits: 3

CHE 541

Renewable Energy Technologies

The course will cover three topics related to renewable Energy
Technologies. 1. Review of renewable energy sources; solar, wind,
biomass, etc. 2. Energy storage and conversion with emphasis on
batteries and fuel cells 3. Hydrogen as an energy carrier and the
Hydrogen Economy.

Lecture: 3 Lab: 0 Credits: 3

CHE 542

Fluidization and Gas-Solids Flow Systems

Fluidization phenomena (bubbling, slugging, elutriation, and jets in
fluidized beds). Multiphase flow approach to fluidization and gas/
solids flow systems. Kinetic theory approach to fluid/particle flow
systems. Analysis of flow of particles in pneumatic conveying lines
(dilute flow) and stand pipe (dense flow). Hydrodynamic analysis
of spouted and circulating fluidized beds. Examples from current
literature on applications of multiphase flow.

Lecture: 3 Lab: 0 Credits: 3

CHE 543

Energy, Environment, and Economics

The linkage of energy, environmental and economic issues. The
impact of energy supply and end use on human well-being and
the ecosystem. A comprehensive approach to the resolution of
resource, technical, economic, strategic, environmental, socio-
and geopolitical problems of the energy industries. Pathways to a
sustainable global energy system.

Lecture: 3 Lab: 0 Credits: 3

CHE 545

Metabolic Engineering

Cellular metabolism, energetics and thermodynamics of cellular
metabolism, regulation of metabolic pathways, metabolic flux
analysis, metabolic control analysis, analysis of metabolic networks,
synthesis and manipulations of metabolic pathways, applications -
case studies.

Lecture: 3 Lab: 0 Credits: 3

CHE 551

Advanced Transport Phenomena

Formulation, solution and interpretation of problems in momentum,
energy and mass transport phenomena that occur in chemical and
biological processes.

Prerequisite(s): CHE 406

Lecture: 3 Lab: 0 Credits: 3
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CHE 553

Advanced Thermodynamics

Advanced thermodynamics for research-oriented graduate students.
The course covers the fundamental postulates of thermodynamics
and introductory statistical mechanics, with applications to pure
fluids, fluid mixtures, elastic solids, surfaces and macromolecules.
Prerequisite(s): CHE 351 with min. grade of C and CHE 451 with min.
grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 555

Polymer Processing

Analysis of momentum, heat and mass transfer in polymer
processing operations. Polymer processes considered include
extrusion, calendaring, fiber spinning, injection molding, and mixing.
Prerequisite(s): CHE 406 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 560

Statistical Quality and Process Control

Basic theory, methods and techniques of on-line, feedback, quality-
control systems for variable and attribute characteristics. Methods
for improving the parameters of the production, diagnosis and
adjustment processes so that quality loss is minimized. Same as
MMAE 560.

Lecture: 3 Lab: 0 Credits: 3

CHE 565

Fundamentals of Electrochemistry

Thermodynamics and potential, Marcus theory, charge transfer
kinetics and mass transport of simple systems. Electrode reactions
couple with homogeneous chemical reactions. Double layer
structure and adsorbed intermediates in electrode processes.
Potential step and potential sweep methods.

Lecture: 3 Lab: O Credits: 3

CHE 566

Electrochemical Engineering

Basic concepts of electrochemistry used in electrochemical reactor
analysis and design. Thermodynamics, kinetics and transport
processes in electrochemical systems, current and potential
distribution, corrosion engineering, electrodeposition, batteries and
fuel cells, industrial electrolysis, and electrosynthesis.

Lecture: 3 Lab: 0 Credits: 3

CHE 567

Fuel Cell Fundamentals

A detailed study of the thermodynamics, electrochemistry, electrode
kinetics and materials aspects of fuel cells with an emphasis on
polymer electrolyte fuel cells. The course will include a vigorous
laboratory component and will cover the development of detailed
data analysis procedures. A part of the course will cover current
trends and interests through the critical discussion of recent
archival publications.

Lecture: 2 Lab: 1 Credits: 3
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CHE 575

Polymer Rheology

Flow of viscoelastic fluids, integral and differential constitutive
equations from continuum and molecular considerations, methods
of experimental evaluations.

Prerequisite(s): CHE 406 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 577

Bioprocess Engineering

Application of engineering principles to the biological production
processes. Enzyme kinetics, cell culture kinetics, transport
phenomena in cells, membranes, and biological reactors ,genetics,
bioseparation and downstream processing, energetics of metabolic
pathways, operation modes of cell cultures, mixed and their
applications.

Lecture: 3 Lab: 0 Credits: 3

CHE 580

Biomaterials

Metal, ceramic, and polymeric implant materials. Structure-property
relationships for biomaterials. Interactions of biomaterials with
tissue. Selection and design of materials for medical implants.
Lecture: 3 Lab: O Credits: 3

CHE 582

Interfacial and Colloidal Phenomena with Applications
Applications of the basic principles of physical chemistry,
surfactants and interfacial phenomena, surface and interfacial
tension, adsorption of surfactants from solutions, spreading,
contact angles, wetting, electro kinetic phenomena, rheology,
dynamic interfacial properties, mass transport across interfaces.
Applications include emulsions, foams, dispersions, tribology,
detergency, flotation, enhanced oil recovery, suspension, emulsion
polymerization and liquid membranes.

Prerequisite(s): (CHE 351 with min. grade of C or CHE 451 with min.
grade of C) and CHE 406 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CHE 583

Pharmaceutical Engineering

Application of transport phenomena, and reaction engineering

to pharmaceutical processes. Heat and mass transfer in
bioreactors and the fluidized beds. Drying, coating and granulation.
Environmental and economical issues in the pharmaceutical
process. Examples from industrial processes and current literature.
Lecture: 3 Lab: 0 Credits: 3

CHE 584

Tissue Engineering

Growth and differentiation of cells and tissue. In vitro control
of tissue development. In vivo synthesis of tissues and organs.
Transplantation of engineered cells and tissue. Techniques and
clinical applications of tissue engineering.

Lecture: 3 Lab: 0 Credits: 3

CHE 585

Drug Delivery

Principle of diffusion in liquids membrane and polymers, and
methods for measurement and analysis of diffusion coefficient.
Principle of molecular transport in polymeric material, and drug
solubility in polymers. Intravenous infusion, and polymer drug
delivery systems. Process involved and kinetics of solute release.
Design and optimization of drug delivery system based on
pharmacokinetic/ pharmacodynamic requirements.

Lecture: 3 Lab: 0 Credits: 3

CHE 591
Research and Thesis for M.S. Degree
Credit: Variable

CHE 593

Seminar in Chemical Engineering

Presentations on recent developments in the field by academic and
industrial visitors.

Lecture: 0 Lab: 1 Credits: 1

CHE 594

Special Projects

Advanced projects involving computer simulation, modeling or
laboratory work. (Credit: 1-6 hours.)

Credit: Variable

CHE 597

Special Problems

Independent study and project. (Credit: variable)
Credit: Variable

CHE 600
Continuance of Residence
Lecture: 0 Lab: 1 Credits: 1

CHE 691
Research and Thesis for Ph.D. Degree
Credit: Variable

ENGR 502

Medical Device Regulations and Commercialization

This course helps prepare students for commercializing medical
devices within a highly-regulated environment. Concepts include
protecting intellectual property, the structure and scope of the
Federal Drug Administration (FDA), developing, testing, producing
and marketing medical devices under FDA regulations, total product
lifecycle, and quality management.

Lecture: 3 Lab: O Credits: 3

ENGR 510

Strategic Engineering Management

This course will review technology-based enterprises and the
driving forces that impact corporate strategy. Students will learn
how to apply engineering knowledge to determine technology/
product direction and make/buy/partnering decisions. Relationships
between research and development, operations, finance, marketing,
and other functions within engineering-based organizations that
drive strategic decisions will be examined. Strategy development
and competitive analysis will be included. Case studies from the
industry relevant to the student's engineering track will be reviewed.
Lecture: 3 Lab: 0 Credits: 3



ENGR 520

Best Practices in Engineering Project Management

Many engineering projects suffer due to weak business cases,
schedule slippages, and cost overruns. This course presents
commonly used tools and techniques and best practices to build

an effective business case, develop a realistic schedule and budget,
and successfully execute and complete a project. Students are
introduced to a generic project management life cycle model, review
basic project management principles, tools, and techniques, and
learn engineering-tailored best practices used by high performing,
project-centric organizations. Students have an opportunity to apply
selected tools in the form of short classroom exercises.

Lecture: 3 Lab: 0 Credits: 3

ENGR 521

Risk Management in Engineering Projects

In project management, a risk is considered an uncertain event that
may have a positive or a negative impact on project objectives.
Managing identified threats individually through customized
strategies is key to project success. Similarly, opportunities must
be leveraged for better project outcomes. Implementation of

an effective risk management process is imperative for today's
complex projects. This course presents a five-step process to
manage project threats as well as opportunities. On every project,
students will be able to identify and analyze risks and develop
response strategies for each identified risk and take proper response
action to manage the risks. Industry best practices and quantitative
tools and simulations are used to analyze risk.

Lecture: 3 Lab: 0 Credits: 3

ENGR 531

Urban Systems Engineering Design

ENGR 531 is a project-based course where students will explore
integrated designs of urban systems. Each project will apply the
students’ engineering disciplines (such as structures, transportation,
building science, construction engineering and management,
environmental engineering) in a comprehensive analysis that
considers the economic, human, and environmental issues
associated with the project.

Lecture: 3 Lab: 0 Credits: 3

ENGR 532

Urban Systems Engineering Seminar

ENGR 532 is an active seminar course that emphasizes current
topics in urban systems engineering. Invited speakers will include
researchers and representatives from current practice, such as
municipal and regional planners and consultants. Appropriate
readings will be assigned in advance of each speaker to guide
students in preparation for active discussion with each speaker.
Each student will also write a term paper on an urban systems
engineering tropic of their choice, connecting material from the
assigned reading, the speakers, and additional references selected
by the student.

Lecture: 3 Lab: 0 Credits: 3
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ENGR 534

Product Design and Innovation

This course covers all aspects of planning new products or services
that are commercially viable and add to a company's suite of
offerings. It includes such topics as user research, market analysis,
need/problem identification, creative thinking, ideation, concepting,
competitive benchmarking, human factors, prototyping, evaluation,
and testing. The course includes creative, analytical, and technical
skills in a balanced approach using such teaching methods as case
studies, individual exercises, and group projects.

Lecture: 3 Lab: 0 Credits: 3

ENGR 539

Robotic Motion Planning

Configuration space. Path planning techniques including potential
field functions, roadmaps, cell decomposition, and sampling-based
algorithms. Kalman filtering. Probabilistic localization techniques
using Bayesian methods. Trajectory planning.

Lecture: 3 Lab: O Credits: 3

ENGR 572

Construction Cost Accounting and Control

Review of basic accounting principles and techniques - purchasing,
accounts payable, invoicing, accounts receivable, general ledger,
payrolls, and indirect costs. Job costing and budgeting. Recording
and reporting procedures in construction projects - invoices,
subcontractor applications for payment, labor time cards, unit
completion reports, change orders. Cost coding systems for
construction activities. Variance reporting procedures. Project
closeout. Class exercise using computer program.

Lecture: 3 Lab: 0 Credits: 3

ENGR 573

Construction Contract Administration

Characteristics of the construction industry. Project delivery
systems. Duties and liabilities of the parties at the pre-contract
stage. Bidding. Contract administration including duties and
liabilities of the parties regarding payments, retainage, substantial
and final completion, scheduling and time extensions, change
orders, changed conditions, suspension of work, contract
termination, and resolution of disputes. Contract bonds. Managing
the construction company. Labor law and labor relations.

Lecture: 3 Lab: 0 Credits: 3

ENGR 574

Economic Decision Analysis in Civil Engineering

Basic economic concepts including interest calculations, economic
comparison of alternatives, replacement decisions, depreciation and
depletion, tax considerations, and sensitivity analysis. Evaluation

of public projects, the effect of inflation, decision making under risk
and/or uncertainty, economic decision models. Case studies from
the construction industry.

Lecture: 3 Lab: 0 Credits: 3
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ENGR 575

Systems Analysis in Engineering

Management and system concepts, linear programming, graphical
methods, Simplex, two-phase Simplex, the transportation problem,
the assignment problem, integer programming, and sensitivity
analysis. System modeling by activity networks; maximal-low flow,
longest-path and shortest-path analyses, flow graphs, decision-
tree analysis, stochastic-network modeling, queuing systems, and
analysis of inventory systems. Case studies from the construction
industry.

Lecture: 3 Lab: 0 Credits: 3

ENGR 576

Nano Manufacturing

This course covers the general methods used for micro- and nano-
fabrication and assembly, including photolithography techniques,
physical and chemical deposition methods, masking, etching, and
bulk micromachining as well as self-assembly techniques. It also
covers nanotubes, nanowires, nanoparticles, and the devices that
use them, including both electronic and mechanical-electronic
systems, as well as nano-structural materials and composites.
Focus is on commercially available current processes as well as
emerging technologies and evolving research areas. Sensing and
instrumentation as well as nano-positioning and actuation are
covered briefly.

Lecture: 3 Lab: 0 Credits: 3

ENGR 587

Introduction to Digital Manufacturing

This course is about the digital revolution taking place in the world
of manufacturing and how students, workers, managers, and
business owners can benefit from the sweeping technological
changes taking place. It is about the change from paper-based
processes to digital-based processes all through the design/
manufacturing/deliver enterprise, and across the global supply
chain. It touches on digital design, digital manufacturing
engineering, digital production, digital quality assurance, and

digital contracting, from large companies to small. There is also a
significant focus on cyber security and the new types of threats that
manufacturers face in the new digital world. Other topics covered
include intelligent machines, connectivity, the digital thread, big data,
and the Industrial Internet of Things (IloT).

Lecture: 3 Lab: 0 Credits: 3

ENGR 588

Additive Manufacturing

This course examines the fundamentals of a variety of additive
manufacturing processes as well as design for additive
manufacturing, materials available, and properties and limitations
of materials and designs. It also examines the economics of
additive manufacturing as compared to traditional subtractive
manufacturing and other traditional techniques. Additive techniques
discussed include 3D printing, selective laser sintering, stereo
lithography, multi-jet modeling, laminated object manufacturing,
and others. Advantages and limitations of all current additive
technologies are examined as well as criteria for process selection.
Processes for metals, polymers, and ceramics are covered. Other
topics include software tools and connections between design

and production, direct tooling, and direct manufacturing. Current
research trends are discussed.

Lecture: 3 Lab: 0 Credits: 3

ENGR 592

Engineering Management Capstone Experience

Students apply the knowledge they have acquired in the Engineering
Management program to a specific problem or case study. Projects
will be identified and mentored in conjunction with faculty and
industrial partners. A final report or business plan is required that
reflects the focus of the capstone project.

Lecture: 3 Lab: O Credits: 3

ENGR 595

Product Development for Entrepreneurs

Elements of product development (mechanical and electrical),
manufacturing and production planning, supply chain, marketing,
product research, and entrepreneurship concepts are taught in
this class. In this course, student teams will be required to create
a compelling product that has potential to be sold in today's
marketplace. They will be required to create functional prototypes of
their product for people to use and critique. If successful, students
will be allowed to put their product on Kickstarter.com and take
orders for delivery after the class is complete while potentially
fostering their own business as a result of this course.

Lecture: 3 Lab: 0 Credits: 3

ENGR 596

Practical Engineering Training

This course is a mentored, immersive practical engineering training.
Students learn under the direction of professional engineers and
practicing engineers by working on real engineering projects. The
student will perform hands-on engineering, including learning

and developing/applying engineering principles and concepts to
complete the project assigned to the student. The student will apply
engineering ethics and safety during their practical engineering
training. Students will communicate the results of their work in
written and oral communications. Students will receive assignments
of varying complexity consistent with their graduate standing.
Lecture: 0 Lab: 9 Credits: 3

ENGR 598

Graduate Research Immersion: Team Project

This course provides a faculty-mentored immersive team-based
research experience. Research topics are determined by the faculty
mentor's area of research. In addition to the mentored research,
students participate in seminars, prepare a written report of their
research findings, and present their research findings at a poster
expo.

Lecture: 3 Lab: 0 Credits: 3

ENGR 599

Graduate Research Immersion: Individual

This course provides a faculty-mentored immersive research
experience. Research topics are determined by the faculty mentor's
area of research. In addition to the mentored research, students
participate in seminars, prepare a written report of their research
findings, and present their research findings at a poster expo.
Lecture: 3 Lab: 0 Credits: 3
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Master of Biological Engineering

The objectives of this degree program are to prepare students for professional practice in any field of engineering involving biological
processes and to provide a foundation in the fundamental knowledge of biological engineering. Candidates are required to take a total of
30 credit hours: nine credit hours of core courses, six credit hours of required biology courses, three credit hours of a required professional
course, and 12 credit hours of electives.

Curriculum
Code Title Credit Hours
Core Courses 9)
CHE 406 Transport Phenomena 3
CHE 503 Thermodynamics 3
CHE 577 Bioprocess Engineering 3
Biology Requirements (6)
BIOL 504 Biochemistry 3
BIOL 515 Molecular Biology 3
Professional Requirement ?3)
CHE 506 Entrepreneurship & IP Mgmt 3
Electives 12)
Select 12 credit hours from the following: 12

BME 525 Introduction to Medical Device 3

BME 533 Biostatistics 3

CHE 545 Metabolic Engineering 3

CHE 580 Biomaterials 3

CHE 583 Pharmaceutical Engineering 3

CHE 584 Tissue Engineering 3

CHE 585 Drug Delivery 3

CHE 593 Seminar in Chemical Engrng 1

CHE 597 Special Problems 1-20

ENVE 513 Biotech Processes in ENVE 3

Select any 500-level Food Process Engineering course 3

Other approved electives from CHE, CHEM, BME, BIOL
Total Credit Hours 30

Master of Chemical Engineering

Project option

The objective of this degree program is to prepare students for professional practice in the field of chemical engineering, and to provide a
foundation in the fundamental knowledge of chemical engineering.

Candidates are required to take a total of 30 credit hours: 12 credit hours of core courses, three credit hours of a required professional
course, and 15 credit hours of electives. Elective courses are to be determined in consultation with an academic adviser.

Curriculum

Code Title Credit Hours
Core Courses 12)
CHE 406 Transport Phenomena 3
CHE 503 Thermodynamics 3
CHE 525 Chemical Reaction Engineering ! 3
CHE 530 Advanced Process Control 3

or CHE 535 Applctn Math Cheml Engrg

Professional Requirement (3)
CHE 506 Entrepreneurship & IP Mgmt 3

Elective Courses (15)
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Select 15 credit hours

15

Total Credit Hours

! Note: Interested students can substitute CHE 577 for CHE 525 with adviser consent.

30

Master of Computational Engineering, Computational Chemical

Engineering Track
Curriculum

Code Title
Core Courses
Select nine credit hours from the following courses:

BME 522 Math Methods in BME

BME 553 Quantitative Physiology

CHE 506 Entrepreneurship & IP Mgmt
CHE 536 Computational Techniques Engg
ECE 505 Applied Optimization Engrgs
ECE 511 Analysis Random Signals
MATH 577 Computational Mathematics |
MATH 581 Finite Element Method

MMAE 451 Finite EImnt Methods in Engrg
MMAE 501 Engineering Analysis |

MMAE 502 Engineering Analysis Il

Computational Chemical Engineering Courses
Select 12 credit hours from the following courses:

CHE 439 Numerical Data Analysis

CHE 535 Applctn Math Cheml Engrg

CHE 536 Computational Techniques Engg
CHE 597 Special Problems

Elective Courses

Select nine credit hours from the following courses: !

BME 445 Quantitative Neural Function
BME 522 Math Methods in BME

BME 523 Cell Biomechanics

BME 524 Quant Aspects Cell/Tissue Engg
BME 525 Introduction to Medical Device
BME 538 Neuroimaging

BME 553 Quantitative Physiology

BME 597 Special Problems

CAE 530 Finite Element Method of Anlys
CAE 534 Computational Techniques

CAE 535 Nonlinear Finite Element Anlys
CAE 597 Special Problems

CHE 439 Numerical Data Analysis

CHE 506 Entrepreneurship & IP Mgmt
CHE 516/BME 517 Tech for Treatment of Diabetes
CHE 535 Applctn Math Cheml Engrg

CHE 536 Computational Techniques Engg
CHE 560 Ststcl Qlty Process Control

CHE 585 Drug Delivery

CHE 597 Special Problems

ECE 505 Applied Optimization Engrgs
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ECE511 Analysis Random Signals 3

ECE 533 Robust Control 3

ECE 535 Discrete Time Systems 3

ECE 563 Comptl Intlignc Engineering 3

ECE 565 Compt Vision Image Processing 3

ECE 566 Statistical Pattern Rcgntn 3

ECE 567 Statistical Signal Processing 3

ECE 597 Special Problems 1-9

MATH 577 Computational Mathematics | 3

MATH 581 Finite Element Method 8

MMAE 450 Computational Mechanics Il 3

MMAE 451 Finite EImnt Methods in Engrg 3

MMAE 501 Engineering Analysis | 3

MMAE 502 Engineering Analysis Il 3

MMAE 517 Computational Fluid Dynamics 3

MMAE 518 Spec Methods Comp Fluid Dynmcs 3

MMAE 532 Finite Element Methods I 3

MMAE 570 Computational Methods in MSE 3

MMAE 597 Special Topics 19
Total Credit Hours 30
! Course must not have been used towards the core course or specialization course requirements.
Master of Pharmaceutical Engineering
Curriculum
Code Title Credit Hours
Core Courses 12)
CHE 506 Entrepreneurship & IP Mgmt 3
CHE 577 Bioprocess Engineering 3
CHE 583 Pharmaceutical Engineering 3
CHE 585 Drug Delivery 3
Elective Courses (18)
Select 18 credit hours from the following courses: 18

BIOL 515 Molecular Biology 3

BME 516 Biotechnology for Engineers 3

BME 525 Introduction to Medical Device 8

CHE 426 Statistical Tools Engineers 3

CHE 508 Process Dsgn Optimization 3

CHE 545 Metabolic Engineering 3

CHE 551 Advanced Tnsport Phenomena 3

CHE 560 Ststcl Qlty Process Control 3

CHE 580 Biomaterials 8

CHE 582 Intfcl Clidl Phnmna Applctn 3

CHE 593 Seminar in Chemical Engrng (may be taken twice) 1

CHE 594 Special Projects 3-6

MMAE 556 Nano Manufacturing 3

MMAE 561 Solidification & Crystal Grwth 3
Total Credit Hours 30
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Master of Science in Chemical Engineering

The objective of the Master of Science in Chemical Engineering program is to enable students to build a strong foundation in multiple areas
of chemical engineering. The program requires 32 credit hours.

Students have the option of completing a thesis based on between six to eight credit hours of research (CHE 591) with the approval of a
thesis adviser, completing a master's project with up to six credit hours of project coursework (CHE 594), or completing the program with
coursework. In line with the department's approach to its graduate programs, a student has considerable flexibility, in consultation with their
adviser, in formulating a program.

Before the completion of the first semester of graduate study, full-time students should select a permanent adviser. Graduate students
pursuing the degree on a part-time basis should select a permanent adviser before registering for their tenth credit hour. The student, in
consultation with the adviser, prepares a program of study that reflects individual needs and interests. Students with the thesis option are
required to pass an oral comprehensive examination on their thesis and related topics. The examination committee consists of at least three
appropriate faculty members who are nominated by the thesis adviser and approved by the department chair.

Curriculum

Master of Science in Chemical Engineering (Coursework Only Option)

Requirement Credits

Minimum Credits Required 32

Maximum 400-Level Credit 12

Code Title Credit Hours

Core Courses 12)

CHE 406 Transport Phenomena 3

CHE 503 Thermodynamics 3

CHE 525 Chemical Reaction Engineering ! 3

CHE 530 Advanced Process Control 3
or CHE 535 Applctn Math Cheml Engrg

Professional Course ?3)

CHE 506 Entrepreneurship & IP Mgmt 3

Elective Courses aa7)

Select 17 credit hours of 400-500 level CHE courses > 17

Total Credit Hours 32

1
2

Note: Interested students can substitute CHE 577 for CHE 525 with adviser consent.

Other appropriate electives may be selected (with adviser approval) to satisfy the needs of the individual student and may be aligned
with the research areas listed in the Department of Chemical and Biological Engineering section (p. 61) of this bulletin.

Master of Science in Chemical Engineering (Master's Project Option)

Requirement
Minimum Credits Required
Maximum 400-Level Credit

Code
Core Courses
CHE 406
CHE 503
CHE 525
CHE 530

or CHE 535
Professional Course
CHE 506
Project Course
CHE 594

Title

Transport Phenomena
Thermodynamics

Credits
32
12

Chemical Reaction Engineering !

Advanced Process Control
Applctn Math Cheml Engrg

Entrepreneurship & IP Mgmt

Special Projects

Credit Hours
(12)
3

w W w
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Elective Courses (11-16)
Select 11-16 credit hours of 400-500 level CHE courses 2 11-16
1
2

Note: Interested students can substitute CHE 577 for CHE 525 with adviser consent.

Other appropriate electives may be selected (with adviser approval) to satisfy the needs of the individual student and may be aligned
with the research areas listed in the Department of Chemical and Biological Engineering section (p. 61) of this bulletin.

Master of Science in Chemical Engineering (Thesis Option)

Requirement Credits

Minimum Credits Required 32

Maximum 400-Level Credit 12

Code Title Credit Hours
Core Courses 12)
CHE 525 Chemical Reaction Engineering ! 3
CHE 535 Applctn Math Cheml Engrg ! 3
CHE 551 Advanced Tnsport Phenomena L 3
CHE 553 Advanced Thermodynamics ! 3
Thesis Research (6-8)
CHE 591 Research and Thesis M.S. 6-8
Elective Courses (12-14)
Select 12-14 credit hours of 400-500 level CHE courses > 12-14

! A minimum grade point average of 3.0/4.0 is required for core courses in the thesis option only.

2 Other appropriate electives may be selected (with adviser approval) to satisfy the needs of the individual student and may be aligned

with the research areas listed in the Department of Chemical and Biological Engineering section (p. 61) of this bulletin.

Doctor of Philosophy in Chemical Engineering

The doctoral degree in chemical engineering is awarded in recognition of mastery in chemical/biological engineering and upon
demonstration of an ability to make substantial creative contributions to knowledge in chemical engineering. The recipients of these
degrees will be capable of a continuing effort toward advancement of knowledge and achievement in research while pursuing an academic
or industrial research career.

Curriculum
Minimum Credits Required 72
Maximum Transfer Credit 32
Code Title Credit Hours
Core Courses (15) !
CHE 525 Chemical Reaction Engineering !
CHE 530 Advanced Process Control |

or CHE 536 Computational Techniques Engg
CHE 535 Applctn Math Cheml Engrg ! 3
CHE 551 Advanced Tnsport Phenomena ! 3
CHE 553 Advanced Thermodynamics ! 3
Elective Courses (21-33)
Select 21-33 credit hours of electives 2 21-33
Ph.D. Research (24-36)
CHE 691 Research and Thesis Ph.D. 24-36

! A minimum grade point average of 3.0/4.0 is required in the core courses.

The upper limit for independent study coursework (CHE 597) is 18 credit hours.

Students should consult the Transfer Credit section (p. 560) of this bulletin for rules on how many credit hours may be transferred from
another institution.
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Students must pass a written qualifying examination within three semesters after they have been admitted to the Ph.D. program. The
exam is diagnostic in nature, and the results of the exam will determine the student’s potential for success in the Ph.D. program and
recommendations for a future program of study. The examination will cover four core areas: thermodynamics, reaction engineering and
kinetics, transport phenomena, and process modeling and control.

The comprehensive examination is oral and may include a written exam based on the student’s performance on the qualifying exam. The
exam questions will be formulated by the members of the Ph.D. examining committee. The examination will also include oral presentation
and discussion by the student of a journal article selected a priori by the examining committee. The exam must be conducted within a year
following completion of the qualifying exam. The Ph.D. examining committee, which may be the same as the Ph.D. thesis committee, should
be suggested by the adviser and approved by the chairperson at least three weeks prior to the examination.

The thesis proposal examination, which is diagnostic in nature, should be conducted after the comprehensive exam and at least one year
before the final thesis defense. The exam will be oral and will be administered by the Ph.D. thesis committee.

Doctoral research can begin after admission to the Ph.D. program. However, the major portion of the research should not be started until
the comprehensive examination is passed and the thesis proposal is approved by the committee. All research must be conducted under
the supervision of a full-time department faculty member and in the laboratories of the university. Off-campus research is possible with the
approval of the department chairperson. The preliminary thesis draft must meet the approval of all members of the examination committee.
An oral examination in defense of the thesis is given as an open university seminar. The thesis defense must meet with the approval of the
examination committee; if it does not, the committee has the authority to determine whether or not to grant a re-examination.

Master of Chemical Engineering with Specialization in Energy/
Environment/Economics (E3)

This program has the same requirements as the M.S. degree program, except that in place of six to eight credit hours of M.S. thesis
research, students are required to register for two to five credit hours of special projects research (CHE 594), plus additional E3 courses with
the approval of their adviser. Students are also encouraged to register or attend the interdisciplinary graduate seminar (CHE 593) or general
seminars offered in energy and/or sustainability areas by the Wanger Institute for Sustainable Energy Research (WISER).

Curriculum
Code Title Credit Hours
Core Courses 12)
CHE 525 Chemical Reaction Engineering 3
CHE 535 Applctn Math Cheml Engrg 3
CHE 551 Advanced Tnsport Phenomena 3
CHE 553 Advanced Thermodynamics 3
Special Projects Research (2-5)
CHE 594 Special Projects 2-5
E3 Courses 9)
CHE 543 Energy Envir Economics 3
Select a minimum of one course from Group A 3
Select a minimum of one course from Group B 3
Electives (5-8)
Select five to eight credit hours 5-8
Recommended (1)
CHE 593 Seminar in Chemical Engrng (or general seminars offered in energy and/or 1
sustainability by WISER)

Minimum degree credits required: 32
E3 Courses
See descriptions under the respective department’s course listings.
Group A
CHE 503 Thermodynamics

CHE 536 Computational Techniques in Engineering


http://web.iit.edu/wiser/
/search/?P=CHE%20525
/search/?P=CHE%20535
/search/?P=CHE%20551
/search/?P=CHE%20553
/search/?P=CHE%20594
/search/?P=CHE%20543
/search/?P=CHE%20593
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CHE 541 Renewable Energy Technologies 3
CHE 542 Fluidization and Gas-Solids Flow Systems 3
CHE 565 Fundamentals of Electrochemistry 3
ECE 550 Power Electronic Dynamics and Control 3
ECE 551 Advanced Power Electronics 3
ECE 552 Adjustable Speed Drives 3]
ECE 553 Power System Planning 3
ECE 554 Power System Relaying 3
ECE 555 Power Market Operations 3
ECE 557 Fault-Tolerant Power Systems 3
ECE 558 Power System Reliability 3
ECE 559 High Voltage Power Transmission 3
ECE 560 Power Systems Dynamics and Stability 3
ECE 561 Deregulated Power Systems 3
ECE 562 Power System Transaction Management 3
ECE 563 Artificial Intelligence in Smart Grid 3
ECE 564 Control and Operation of Electric Power Systems 3
MMAE 517 Computational Fluid Dynamics 3
MMAE 520 Advanced Thermodynamics 3
MMAE 522 Nuclear, Fossil-Fuel, and Sustainable Energy Systems 3
MMAE 523 Fundamentals of Power Generation 3
MMAE 524 Fundamentals of Combustion 8
MMAE 525 Fundamentals of Heat Transfer 3
MMAE 526 Conduction and Diffusion 3
MMAE 527 Heat Transfer. Convection and Radiation 3
Group B

CHE 541 Renewable Energy Technologies 3
CHE 560 Statistical Quality and Process Control 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physiochemical Processes in Environmental Engineering 3
ENVE 551 Industrial Waste Treatment 3
ENVE 561 Design of Environmental Engineering Processes 3
ENVE 570 Air Pollution Meteorology 3
ENVE 577 Design of Air Pollution Control Devices 3
ENVE 578 Physical and Chemical Processes for Industrial Gas Cleaning 3
ENVE 580 Hazardous Waste Engineering 3

Master of Science in Chemical Engineering with Specialization in

Energy/Environment/Economics (E3)

Students pursuing the M.S. in Chemical Engineering with E3 specialization are required to take CHE 543 and select at least one course from

Group A and one course from Group B, and register for six to eight credit hours of M.S.

thesis preparation (CHE 591) in an interdisciplinary E3

area. In addition, the students are required to take all required core courses for the M.S. in Chemical Engineering degree.

Students may apply up to 12 credit hours of 400-level courses to the M.S. degree requirements with their adviser's approval. Students
are also encouraged to register or attend the interdisciplinary graduate seminar (CHE 593) or general seminars offered in energy and/or

sustainability areas by the Wanger Institute for Sustainable Energy Research (WISER).


http://web.iit.edu/wiser/

76 Master of Science in Chemical Engineering with Specialization in Energy/Environment/Economics (E3)

Curriculum

Code

Core Courses

CHE 525

CHE 535

CHE 551

CHE 553

E3 Courses

CHE 543

Select one course from Group A
Select one course from Group B
Thesis Research

CHE 591

Electives

Select two to four credit hours
Recommended

CHE 593

E3 Courses

Title Credit Hours
(12)

Chemical Reaction Engineering L 3
Applctn Math Cheml Engrg ! 3
Advanced Tnsport Phenomena L 3
Advanced Thermodynamics ! 3
(9

Energy Envir Economics 3
3

3

(6-8)

Research and Thesis M.S. 6-8
2-4)

2-4

M

Seminar in Chemical Engrng (or general seminars offered in energy and/or 1

sustainability by WISER)

A minimum grade point average of 3.0/4.0 is required for core courses.

See descriptions under the respective department’s course listings.

Group A
CHE 503
CHE 536
CHE 541
CHE 542
CHE 565
ECE 550
ECE 551
ECE 552
ECE 553
ECE 554
ECE 555
ECE 557
ECE 558
ECE 559
ECE 560
ECE 561
ECE 562
ECE 563
ECE 564
MMAE 517
MMAE 520
MMAE 522
MMAE 523
MMAE 524
MMAE 525

Thermodynamics

Computational Techniques in Engineering
Renewable Energy Technologies
Fluidization and Gas-Solids Flow Systems
Fundamentals of Electrochemistry

Power Electronic Dynamics and Control
Advanced Power Electronics

Adjustable Speed Drives

Power System Planning

Power System Relaying

Power Market Operations

Fault-Tolerant Power Systems

Power System Reliability

High Voltage Power Transmission

Power Systems Dynamics and Stability
Deregulated Power Systems

Power System Transaction Management
Artificial Intelligence in Smart Grid
Control and Operation of Electric Power Systems
Computational Fluid Dynamics

Advanced Thermodynamics

Nuclear, Fossil-Fuel, and Sustainable Energy Systems
Fundamentals of Power Generation
Fundamentals of Combustion
Fundamentals of Heat Transfer

Minimum degree credits required: 32

W W W W W wWwWwwwwwwowowowowowowowowowowowwow


/search/?P=CHE%20525
/search/?P=CHE%20535
/search/?P=CHE%20551
/search/?P=CHE%20553
/search/?P=CHE%20543
/search/?P=CHE%20591
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MMAE 526
MMAE 527

Group B
CHE 541

CHE 560

ENVE 501
ENVE 506
ENVE 542
ENVE 551
ENVE 561
ENVE 570
ENVE 577
ENVE 578
ENVE 580

Conduction and Diffusion
Heat Transfer. Convection and Radiation

Renewable Energy Technologies
Statistical Quality and Process Control
Environmental Chemistry
Chemodynamics

Physiochemical Processes in Environmental Engineering

Industrial Waste Treatment

Design of Environmental Engineering Processes

Air Pollution Meteorology
Design of Air Pollution Control Devices

Physical and Chemical Processes for Industrial Gas Cleaning

Hazardous Waste Engineering
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Doctor of Philosophy in Chemical Engineering with Specialization in
Energy/Environment/Economics (E3)

Students interested in the Ph.D. program in chemical engineering are required to take at least 72 credit hours beyond the B.S. degree
requirements, including required chemical engineering core courses for the Ph.D. in Chemical Engineering, CHE 543, and at least five E3
courses (from Groups A and/or B). Registration for approximately 24 credit hours of Ph.D. thesis research in E3 areas of study is also
required. Candidates must pass written qualifying and comprehensive examinations and must defend their thesis in an oral examination.
The Ph.D. committee for E3 students must include at least one professor with specialization in an energy and sustainability area from
outside the student’s department. The students are also encouraged to register or attend the interdisciplinary graduate seminar (CHE 593) or
general seminars offered in energy and/or sustainability areas by the Wanger Institute for Sustainable Energy Research (WISER).

Curriculum

Code
Core Courses
CHE 525
CHE 530
or CHE 536
CHE 535
CHE 551
CHE 553
CHE 543

Title

Chemical Reaction Engineering
Advanced Process Control
Computational Techniques Engg
Applctn Math Cheml Engrg
Advanced Tnsport Phenomena
Advanced Thermodynamics
Energy Envir Economics

Select five E3 courses from Groups A and/or B

Ph.D. Research

Register for 24 hours of Ph.D. thesis research in E3 areas of study

E3 Courses

See descriptions under the respective department’s course listings.

Group A
CHE 503
CHE 536
CHE 541
CHE 542
CHE 565
ECE 550

Thermodynamics

Computational Techniques in Engineering
Renewable Energy Technologies
Fluidization and Gas-Solids Flow Systems
Fundamentals of Electrochemistry

Power Electronic Dynamics and Control

Credit Hours
(33)

Minimum degree credits required: 72

W W W w w w


http://web.iit.edu/wiser/
/search/?P=CHE%20525
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ECE 551
ECE 552
ECE 553
ECE 554
ECE 555
ECE 557
ECE 558
ECE 559
ECE 560
ECE 561
ECE 562
ECE 563
ECE 564
MMAE 517
MMAE 520
MMAE 522
MMAE 523
MMAE 524
MMAE 525
MMAE 526
MMAE 527

Group B
CHE 541

CHE 560

ENVE 501
ENVE 506
ENVE 542
ENVE 551
ENVE 561
ENVE 570
ENVE 577
ENVE 578
ENVE 580

Advanced Power Electronics

Adjustable Speed Drives

Power System Planning

Power System Relaying

Power Market Operations

Fault-Tolerant Power Systems

Power System Reliability

High Voltage Power Transmission

Power Systems Dynamics and Stability
Deregulated Power Systems

Power System Transaction Management
Artificial Intelligence in Smart Grid
Control and Operation of Electric Power Systems
Computational Fluid Dynamics
Advanced Thermodynamics

Nuclear, Fossil-Fuel, and Sustainable Energy Systems
Fundamentals of Power Generation
Fundamentals of Combustion
Fundamentals of Heat Transfer
Conduction and Diffusion

Heat Transfer: Convection and Radiation

Renewable Energy Technologies

Statistical Quality and Process Control

Environmental Chemistry

Chemodynamics

Physiochemical Processes in Environmental Engineering
Industrial Waste Treatment

Design of Environmental Engineering Processes

Air Pollution Meteorology

Design of Air Pollution Control Devices

Physical and Chemical Processes for Industrial Gas Cleaning
Hazardous Waste Engineering

W W W W W WwWwwWwwwwowwwwwowowowowwow
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Certificate in Biological Engineering

This program provides an introduction to the field of biological engineering and its application in biological, biomedical, and environmental
processes.

Gainful Employment Disclosure for the Certificate in Biological Engineering

Curriculum

Code Title Credit Hours
Required Courses 12)
CHE 577 Bioprocess Engineering 3
Select a minimum of three courses from the biology requirements and the elective courses listed under the Master of 9

Biological Engineering (p. 69)

Total Credit Hours 12

Certificate in Current Energy Issues

This program explores issues related to the establishment of sustainable energy systems including energy/environment/economics,
renewable energy, batteries, and fuel cells.

Gainful Employment Disclosure for Certificate in Current Energy Issues

Curriculum
Code Title Credit Hours
Required Courses 9)
Select a minimum of three courses from the following: 9
CHE 541 Renwble Engry Technologies 3
CHE 542 Fludzatn Gas-Solids Flw System 3
CHE 543 Energy Envir Economics 3
CHE 565 Fund of Electrochemistry 3
CHE 567 Fuel Cell Fundamentals 3
Total Credit Hours 9

Certificate in Particle Processing

This program provides an introduction to the field of particle processing, specifically in fluidization and fluid/particle systems. Fundamentals
of fluid/particle system design, computational multiphase approach to gas/particle systems, and advanced measurement techniques are
presented.

Gainful Employment Disclosure for Certificate in Particle Processing

Curriculum

A minimum of three courses (nine credit hours) is required for this certificate.

Code Title Credit Hours

Select a minimum of one course from the following: 3
CHE 489 Fluidization
CHE 542 Fludzatn Gas-Solids Flw System

Select one/two courses from the following: 3-6
CHE 551 Advanced Tnsport Phenomena

CHE 582 Intfcl Clldl Phnmna Applctn


http://www.iit.edu/gainful-employment/biological-engineering/14.0701-Gedt.html
/search/?P=CHE%20577
http://www.iit.edu/gainful-employment/current-energy-issues/14.2501-Gedt.html
/search/?P=CHE%20541
/search/?P=CHE%20542
/search/?P=CHE%20543
/search/?P=CHE%20565
/search/?P=CHE%20567
http://www.iit.edu/gainful-employment/particle-processing/14.9999-Gedt.html
/search/?P=CHE%20489
/search/?P=CHE%20542
/search/?P=CHE%20551
/search/?P=CHE%20582
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Certificate in Pharmaceutical Engineering

This program develops, expands, and refines skills to advance the technology of prescription drug development and manufacturing.
Fundamentals of pharmaceutical engineering, drug delivery systems, and regulatory issues are presented.

Gainful Employment Disclosure for Certificate in Pharmaceutical Engineering

Curriculum

A minimum of four courses (12 credit hours) are required for this certificate.

Code Title Credit Hours
Required Courses 12)
CHE 545 Metabolic Engineering 3
CHE 560 Ststcl Qlty Process Control 3
CHE 583 Pharmaceutical Engineering 3
CHE 585 Drug Delivery 3
Total Credit Hours 12

Certificate in Polymer Science and Engineering

This program introduces fundamentals of polymerization and polymer synthesis, polymer kinetics, polymer processing and
characterizations.

Gainful Employment Disclosure for Certificate in Polymer Science and Engineering

Curriculum

A minimum of four courses (12 credit hours) are required for this certificate.

Code Title Credit Hours
Required Courses 12)
CHE 470 Intro Polymer Science 3
Select a minimum of three courses from the following: 9

CHE 538 Polymerization Reaction Engrg 3

CHE 555 Polymer Processing 3

CHEM 535 Polymer Synthesis 3

CHEM 542 Polymer Charact & Analysis 3
Total Credit Hours 12

Certificate in Process Operations Management

This program introduces methodology and tools to improve the technical management of process operations including process modeling,
simulation, monitoring, control and optimization.

Gainful Employment Disclosure for Certificate in Process Operations Management

Curriculum
A minimum of four courses (12 credit hours) are required for this certificate.
Code Title Credit Hours
Required Courses 12)
Select at least one of the following groups: 12
|

CHE 426 Statistical Tools Engineers 3

CHE 560 Ststcl Qlty Process Control 3
1

CHE 435 Process Control

CHE 508 Process Dsgn Optimization


http://www.iit.edu/gainful-employment/pharmaceutical-engineering/14.9999-Gedt.html
/search/?P=CHE%20545
/search/?P=CHE%20560
/search/?P=CHE%20583
/search/?P=CHE%20585
http://www.iit.edu/gainful-employment/polymer-science-and-engineering/14.3201-Gedt.html
/search/?P=CHE%20470
/search/?P=CHE%20538
/search/?P=CHE%20555
/search/?P=CHEM%20535
/search/?P=CHEM%20542
http://www.iit.edu/gainful-employment/process-operations-management/14.9999-Gedt.html
/search/?P=CHE%20426
/search/?P=CHE%20560
/search/?P=CHE%20435
/search/?P=CHE%20508

CHE 530

Advanced Process Control
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Total Credit Hours

12
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Civil, Architectural, and Environmental Engineering

Alumni Memorial Hall, Suite 228
3201 S. Dearborn St.

Chicago, IL 60616
312.567.3540

caee@iit.edu
engineering.iit.edu/caee

Chair
Brent Stephens

Faculty with Research Interests
For more information regarding faculty visit the Department of Civil, Architectural, and Environmental Engineering website.

The Department of Civil, Architectural, and Environmental Engineering offers graduate instruction in structural engineering, transportation
engineering, geotechnical engineering, environmental engineering, public works, construction engineering and management, and
architectural engineering. The department maintains relationships with business, industry, and government. Faculty experience and an
active research program provide relevant perspectives on current engineering challenges and issues.

Research Facilities

Research facilities include laboratories devoted to concrete structures, structural models, metal structures, materials, building energy
and environmental systems, air quality monitoring, geotechnical engineering, transportation engineering, construction engineering and
management, and environmental engineering.

In addition, faculty and graduate students have access to regional facilities such as the Argonne National Laboratory. Also, the department
has a computer-aided engineering and design lab equipped with state-of-the-art hardware and software.

Research Areas

The main research areas in the department are architectural engineering, construction engineering and management, environmental
engineering, geotechnical engineering, public works, structural engineering, and transportation engineering.

In architectural engineering, faculty conduct research in the built environment, airflow and thermal modeling, indoor air quality, energy and
sustainability, and thermal comfort.

Construction engineering and management research involves construction productivity, scheduling and progress control, dispute resolution,
construction company organization, sectorial studies, and project management.

Environmental engineering research areas include air resources and water resources engineering.

Geotechnical research emphasizes soil mechanics, rock mechanics, engineering geology, earthquake engineering, soil structure, and soil-
water interactions.

Research in the public works specialty area includes public policy evaluation, management of engineering operations, maintenance, and
rehabilitation and construction of civil infrastructures such as roads, bridges, and traffic safety hardware.

Structural engineering research concentrates on structural dynamics and earthquake resistant design, structural health monitoring,
computational mechanics, and bridge engineering.

Transportation engineering research areas include multimodal transportation infrastructure and dynamic traffic network mobility, safety,
security and emergency management, transportation asset management, and network economics.

Energy/Environment/Economics (E3)

The Energy/Environment/Economics (E3) program was developed to respond to the rapidly changing needs of the energy industry

by providing the interdisciplinary research and training required to produce a new breed of engineer—one who specializes in energy
technologies and who understands the associated environmental and sustainability issues and economic forces that drive technology
choice.

The E3 specialization requires an interdisciplinary thesis in an E3 area of research for M.S. and Ph.D. degrees, and an interdisciplinary
graduate project or additional energy and sustainability courses for professional master’s degrees. Graduate students in E3 should also be
enrolled in fundamental courses related to the topics of energy, environment, and economics. E3 is designed primarily for students majoring
in engineering who are planning careers in energy-related fields. This interdisciplinary training prepares students to be not only creative and
expert in a specialized area of energy extraction, conversion, or utilization, but also to possess a broad knowledge base of different energy


mailto:caee@iit.edu
http://engineering.iit.edu/caee/
http://www.engineering.iit.edu/caee/people/faculty/
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sources; of sustainability issues related to energy extraction, conversion, and utilization; and of the impact of sustainability principles on
the design and operation of energy systems. Furthermore, students will gain sufficient knowledge of sustainability and regulatory issues to
enable them to make more viable technology choices.

Admission Requirements

Minimum Cumulative Undergraduate GPA
3.0/4.0

Minimum GRE Scores
* Master's/Master of Science: 292 (quantitative + verbal), 2.5 (analytical writing)
+ Ph.D.: 292 (quantitative + verbal), 2.5 (analytical writing)

Minimum TOEFL Scores

80/213 (internet-based/paper-based test scores)

Note: the GRE requirement is waived for master of engineering degree applicants who hold a bachelor of science in a related field from an
ABET-accredited university in the U.S. with a minimum GPA of 3.0/4.0.

Meeting the minimum GPA and test score requirements does not guarantee admission. Test scores and GPA are just two of many factors
considered.

Admission to graduate degree programs in civil engineering normally requires a bachelor of science degree in civil engineering from an
institution accredited by Accreditation Board of Engineering and Technology (ABET). The master’s programs in construction engineering
and management and in architectural engineering may also accept a bachelor's degree in other relevant engineering disciplines, as well as
architecture. Students who have completed an accredited program in a related field or in a foreign school may be admitted on a provisional
status until any deficiencies in preparation are removed. Architectural engineering students with a previous degree in architecture are
typically required to take deficiency courses (e.g. CAE 208, CAE 209).

Admission to graduate degree programs in environmental engineering requires a bachelor’'s degree in an appropriate undergraduate field
from an accredited institution. Prerequisites for the program are somewhat flexible, but all applicants should have had one year of chemistry
and math through differential equations. Qualified applicants with degrees in the life sciences, engineering, and physical sciences will
normally be admitted to the program without extensive prerequisites.

Each full-time graduate student is assigned a faculty adviser at the time of initial registration. Part-time or non-degree students who have
not been assigned an adviser and who intend to pursue a degree should contact the department for counseling before registering for
courses.

Degree Programs

Master of Engineering Management, Project Management Track (p. 104)
+ Master of Engineering in Architectural Engineering (p. 97)
+ Master of Engineering in Construction Engineering and Management (p. 99)

Master of Engineering in Energy Systems, Energy Conservation and Buildings Track (p. 99)
Master of Engineering in Environmental Engineering (p. 101)
Master of Engineering in Geotechnical Engineering (p. 101)

+ Master of Engineering in Structural Engineering (p. 101)
+ Master of Engineering in Transportation Engineering (p. 102)

+ Master of Engineering in Urban Systems Engineering
+ Monitoring and Control of Urban Systems Track (p. 103)

+ Urban Building Systems Track (p. 103)

+ Urban Transportation Systems Track (p. 104)
Master of Public Works (p. 105)
Master of Science in Architectural Engineering (p. 107)

+ Master of Science in Civil Engineering with specialization in: (p. 109)

Construction Engineering and Management
Geotechnical Engineering

Structural Engineering

Transportation Engineering
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+ Master of Science in Environmental Engineering (p. 111)

+ Doctor of Philosophy in Architectural Engineering (p. 111)

+ Doctor of Philosophy in Civil Engineering (p. 112)

« Doctor of Philosophy in Environmental Engineering (p. 112)

Interdisciplinary Programs
* Master of Engineering in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 113)
+ Master of Science in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 114)
+ Doctor of Philosophy in Environmental Engineering with Specialization in Energy/Environment/Economics (E3) (p. 116)

Certificate Program in Architectural Engineering

+ Architectural Engineering (p. 118)

Certificate Programs in Civil Engineering

+ Construction Management (p. 118)
+ Earthquake and Wind Engineering Design (p. 119)
+ Infrastructure Engineering and Management (p. 119)
+ Transportation Systems Planning (p. 121)

Certificate Programs in Environmental Engineering

+ Air Resources (p. 118)

+ Hazardous Waste Engineering (p. 119)

+ Indoor Air Quality (p. 120)

+ Water and Wastewater Treatment (p. 121)



Course Descriptions

CAE 502

Acoustics and Lighting

General introduction to the aural and visual environment. Subjective
and objective scales of measurement. Laws of psychophysics.
Introduction to vibration. The hearing mechanism. Transfer of
sound. Passive control of noise in buildings, transmission loss.
Absorption and reverberation time. Active control of the aural
environment. Visual perception. Photometry, brightness, luminance
and illumination. Natural lighting of buildings. Artificial lighting.
Lecture: 3 Lab: O Credits: 3

CAE 503

Advanced Structural Analysis

Introduction to the mechanics of solids. Energy methods and

the calculus of variations. Ritz/Galerkin approximation methods.
Introductory discussions on elastic stability and plate analyses.
Prerequisite(s): CAE 411 with min. grade of C or MMAE 501* with
min. grade of C or CAE 514* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.

Lecture: 3 Lab: 0 Credits: 3

CAE 504

Seismic Retrofit and Earthquake Hazard Reduction

Selection of site-dependent earthquake for retrofit. Strength and
ductility of aging structures. Cyclic behavior and modeling of
structures under seismic loading. Performance-based retrofit
criteria. Evaluating earthquake vulnerability of existing buildings
and bridges. Upgrading lateral load-carrying systems. Conceptual
basis for seismic isolation and energy-absorbing techniques and
their applications in earthquake hazard reduction in existing bridges
and buildings. Selection of retrofit methods. Case studies of seismic
retrofit of typical buildings, bridges, and industrial facilities using
strength upgrading, energy dissipation devices, and base isolation.
Prerequisite(s): CAE 529 with min. grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 506

Building Envelope Rehabilitation

Repair and rehabilitation of existing building exterior envelopes. The
course will include problem identification, investigative techniques,
repair methods, preparation of remedial design documents

and general management of rehabilitation projects. Types of
constructions include buildings, exterior walls, facades, cladding,
roofing, plazas, porches, fire escapes, and others.

Lecture: 3 Lab: 0 Credits: 3

CAE 508

Advanced Bridge Engineering

Specifications for bridge design and evaluation. Advanced bridge
design and evaluation topics such as design load envelope, seismic
load design, bridge condition rating, bridge load rating, and steel
bridge fatigue evaluation. Bridge management systems. Life cycle
analyses. Use of high performance materials in bridge engineering.
Prerequisite(s): CAE 408 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3
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CAE 510

Dynamics of Fire

Introduction to fire, physics and chemistry, and mass and heat
transfer principles, fire fluid mechanic fundamentals, fundamentals
and requirements of the burning of materials (gases, liquids, &
solids), fire phenomena in enclosures such as pre-flashover and
post-flashover.

Lecture: 3 Lab: 0 Credits: 3

CAE 511

Fire Protection of Buildings

Fundamentals of building design for fire and life safety. Emphasis
on a systematic design approach. Basic considerations of building
codes, fire loading, fire resistance, exit design, protective systems
& other fire protection systems. For architects, and engineers not
majoring in fire protection and safety engineering.

Lecture: 3 Lab: 0 Credits: 3

CAE 513

Building Science

Study of the physical interaction of climate (humidity, temperature,
wind, sun, rain, snow, etc.) and buildings. Topics include
psychrometrics, indoor air quality, indoor thermal comfort, heat
transfer, air infiltration, solar insolation, and heating and cooling load
calculation.

Lecture: 3 Lab: O Credits: 3

CAE514

Mathematical Methods for Structural Engineering

Matrices, linear spaces and transformations, eigenvalue problems,
and their application to civil engineering. First-order differential
equations for structural dynamics. Calculus of variations and
variational principles for dynamics and statics. Rayleigh-Ritz
method, finite element approximations, Newmark-Beta method,
Green's Function, and Duhamel Integral and their application to civil
engineering.

Lecture: 3 Lab: 0 Credits: 3
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CAE 515

Building Information Modeling Applications for Building
Performance

Building Information Modeling (BIM) is at the core of building
performance optimization and sustainability, making it possible
to model performance while tracking construction of the building
in sequence. This course builds essential knowledge of building
performance optimization using BIM processes and provides the
necessary background and skills to use BIM with building energy
simulation software tools. Autodesk Revit with Insight will be
used as the primary design authoring, manipulation, and analysis
tool. Secondary Autodesk BIM tools such as Formit for building
massing and orientation; recap for existing conditions capturing;
Navisworks for interference checking and design collaboration;
revit Live for Virtual Reality visualizations and presentations; and
BIM 360 Ops for facility management and operation will also be
used in class. Proven methods for using BIM to address essential
building performance and sustainability issues will be presented
using real-world examples, placing particular emphasis on using
BIM for analysis of design alternatives for the life cycle of a building.
Complete with coverage of sustainability, integrated design, and lean
construction requirements, this is a valuable course for architects,
architectural engineers, MEP engineers, facility managers, and
other construction professionals involved in building performance
modeling and optimization.

Lecture: 3 Lab: O Credits: 3

CAE 517

HVAC Systems Design

Study of the fundamental principles and engineering procedures
for the design of heating, ventilating, and air conditioning systems;
HVAC system characteristics; system and equipment selection;
duct design and layout. Attention is given to energy conservation
techniques and computer applications.

Prerequisite(s): CAE 331 or CAE 513 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 518

Advanced Reinforced Concrete

Mechanical properties of hardened concrete, including creep
phenomena. Ultimate strength of columns, beams and beam-
columns. Introduction to limit analysis of frames and yield-line
analysis of plates.

Prerequisite(s): CAE 432* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.
Lecture: 3 Lab: 0 Credits: 3

CAE 519

Structural Forensic Engineering

Introduction to structural forensic engineering as relates to civil and
architectural engineering. Application of engineering principles to
failure investigations including understanding the causes of failures,
and safety issues at collapsed sites. Field investigations and data
gathering including the use of sensor technology, sampling, and
structural monitoring. Understanding the effects of the environment
on the properties of common structural materials. Evaluation

of distress conditions such as vibrations, cracks, metal fatigue,
excessive deformation resulting from creep and inelasticity, thermal
effects, fire damage, effects of extreme loading conditions, and
localized failures. Preparation of forensic reports, presenting results
of evaluations of failed structural systems and structural distress
conditions, insurance/legal issues, responsibility of engineer and
ethics issues. Review of case studies.

Lecture: 3 Lab: 0 Credits: 3

CAE 520

Buckling of Structures

Review of simple column buckling for various conditions. Basic
considerations of stable and unstable equilibrium. Determination
of buckling loads of columns with variable cross-section. Analysis
of elastic stability of framed structures. Approximate solutions

of more complicated problems by various numerical and energy
methods. Analysis of lateral and torsional stability of beams and
beam-columns. Stability in the inelastic range of columns. Buckling
of plates and cylindrical shells.

Prerequisite(s): CAE 431 with min. grade of C and CAE 411 with min.
grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 522

Structural Model Analysis

Theory of measurements, statistics, similitude, and model laws
and the usefulness of structural models. Displacement and strain
measurement techniques. Theory and practice of indirect model
analysis. Theory and practice of direct model techniques including
photo elasticity and Moire methods.

Prerequisite(s): CAE 503 with min. grade of C

Lecture: 2 Lab: 2 Credits: 4

CAE 523

Statistical Analysis of Engineering Data

Descriptive statistics and graphs, probability distribution, random
sampling, independence, significance tests, design of experiments,
regression, time series analysis, statistical process control, and
introduction to multivariate analysis.

Lecture: 3 Lab: 0 Credits: 3

CAE 524

Building Enclosure Design

Design of building exteriors, including the control of heat flow, air
and moisture penetration, building movements, and deterioration.
Study of the principle of rain screen walls and of energy conserving
designs. Analytical techniques and building codes are discussed
through case studies and design projects.

Prerequisite(s): CAE 513 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3



CAE 525

Advanced Steel and Composite Structures

Torsion and web openings. Behavior and design of rigid and semi
rigid beam-to-column connections and base plates. Inelastic
behavior of steel and composite members and systems under
severe cyclic loading. Design of steel-concrete composite and
hybrid systems. P-delta effect and design considerations for system
stability. Design of special and ordinary moment-resisting frames.
Design of concentrically and eccentrically braced frames. Design of
bracing for stability. Plate girders. Fatigue and fracture.
Prerequisite(s): CAE 431* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.

Lecture: 4 Lab: 0 Credits: 4

CAE 526

Energy Conservation Design in Buildings

Identification of the optimal energy performance achievable with
various types of buildings and service systems. Reduction of
infiltration. Control systems and strategies to achieve optimal
energy performance. Effective utilization of daylight, heat pumps,
passive and active solar heaters, heat storage and heat pipes in new
and old buildings.

Prerequisite(s): CAE 331 with min. grade of C or CAE 513 with min.
grade of C

Lecture: 3 Lab: O Credits: 3

CAE 529

Dynamics of Structures

Fundamentals of free, forced, and transient undamped and viscously
damped vibration of single and multi-degree of freedom structures.
Time, frequency, and approximate methods of analysis. Application
of numerical methods in time and frequency domain. Response
spectra, modes, coupling and modal space. Response history and
response spectrum analyses and an introduction to earthquake
engineering.

Prerequisite(s): CAE 411 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 530

Finite Element Method of Analysis

Advanced and special topics in finite element analysis such as finite
element-boundary element method, plates, and shell analysis using
finite elements.

Prerequisite(s): CAE 411 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 532

Analysis of Plates and Shells

Exact and approximate stress analysis of elastic, isotropic plates

of various shapes acted upon by forces in their plane, as well as
transverse forces. Stability of plates with various edge conditions,
orthotropic plates, elastically supported plates and simple cylinders.
Approximate methods such as finite differences, finite elements and
the methods of Ritz and Galerkin.

Prerequisite(s): CAE 503 with min. grade of C

Lecture: 4 Lab: 0 Credits: 4
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CAE 533

Theory and Analysis of Thin Shells

Differential geometry of surfaces. Elastic theory of general shells
with nonorthogonal curvilinear coordinates. Specialization to
cylindrical shells, shells of revolution and translational shells.
Exact and approximate solutions applied to the bending membrane
theories of thin shells. Approximate methods including finite
differences, finite elements and methods associated with Ritz,
Galerkin, Puchler and Gaeckler.

Prerequisite(s): CAE 503 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 534

Computational Techniques in Finite Element Analysis

Survey of numerical methods as applied to FEM software. Database
management, equation solvers, eigen value routines and schemes
for direct integration (both implicit/explicit), all as employed in

the development of a finite element program. Topics covered

also include band and front minimizers, static and dynamic
substructuring via super elements and sensitivity studies. Same as
MAE 538.

Prerequisite(s): CAE 530* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.

Lecture: 3 Lab: 0 Credits: 3

CAE 535

Nonlinear Finite Element Analysis

FEM as applied to nonlinear problems. Contact problems, the
mechanics of large deformation, full and updated Lagrange
formulations, review of plasticity, solution algorithms, Eulerian
approaches, application to FEM to limit analysis. Same as MAE 539.
Prerequisite(s): CAE 442 with min. grade of C or MMAE 501 with
min. grade of C or CAE 514 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 537

Homeland Security Concerns in Building Designs

Review of blast effects produced by solid phase weapons and their
effects on structures and people. Estimation of the risk of a terrorist
attack and the corresponding threat. Review of simplified methods
for the analysis and design of structures to meet homeland security
concerns and procedures to minimize casualties. Analysis of post
event fires and how to prevent them. Review of security measures to
minimize the effects of blast on buildings and people.

Lecture: 3 Lab: 0 Credits: 3

CAE 538

Control of Building Environmental Systems

Introduction to automatic control systems. Control issues related
to energy conservation, indoor air quality and thermal comfort in
buildings. Classification of HVAC control systems. Control systems
hardware: selection & sizing of sensors, actuators & controllers.
Practical HVAC control systems; elementary local loop and complete
control systems. Case studies. Computer applications.
Prerequisite(s): CAE 331 or CAE 513 with min. grade of C or MMAE
322

Lecture: 3 Lab: 0 Credits: 3
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CAE 539

Introduction to Geographic Information Systems

Geographic information system (GIS) technology allows users to
combine tabular information with maps, creating powerful spatial
databases which display and query information in new ways. This
course will teach general GIS and GPS skills and concepts, useful
to students and practitioners in a variety of disciplines. Students
will complete a final GIS project relevant to their field of study.
This hands-on class will use ESRI's ArcView and Spatial Analyst
products, as well as Trimble GeoExplorer GPS units.

Lecture: 3 Lab: 0 Credits: 3

CAE 540

Asphalt and Concrete Mix Design

Types of asphalt and physical properties of asphalt. Types of mixes:
dense graded, open graded, base courses, and maintenance mixes.
Types of pavement structures and hot mix asphalt placement.
Aggregate physical properties, tests, and blending. Maintenance
and rehabilitation materials. Mixture design procedures, including
Marshall and Hveem procedures, and weight-volume relationships.
Evaluation of mixture properties, engineering property's importance
to performance, resilient modulus, fatigue, and creep testing, and
thermal cracking properties. Laboratory included.

Lecture: 2 Lab: 3 Credits: 3

CAE 541

Pavement Evaluation and Management

Pavement management systems (PMS) concepts, network
definition, condition survey, pavement condition index (PCI), non-
destructive deflection testing (NDT), measurement of roughness and
skid resistance, micropaver PMS, PMS implementation, project and
network-level management, maintenance alternatives, development
of annual and long-range work plans.

Lecture: 3 Lab: 0 Credits: 3

CAE 543

Demand Models for Urban Transportation

Fundamental theory of supply and demand, transportation
economics, network equilibrium, land use and transportation
equilibrium. Demand models: trip generation, geographical
distribution, mode split, route assignment, the direct-demand model
and disaggregate-behavioral-demand models. Special properties of
models. Relationships among models.

Lecture: 3 Lab: 0 Credits: 3

CAE 544

Urban Transportation Planning

Exploration of the goals of urban transportation. Program planning
in relating transportation technology to social, economic, and
environmental systems. Systems analysis in forecasting urban land
use and travel demand and evaluating alternatives in transportation
planning to reach a balance between demand and supply.

Lecture: 4 Lab: 0 Credits: 4

CAE 545

Traffic Operations and Flow Theory

Studies of space and time distribution of speed and other traffic
characteristics in the transportation network. Macro, micro, and
mesoscopic traffic flow theories. Simulation in traffic networks.
Application of flow theories to traffic control and operations.
Lecture: 3 Lab: 0 Credits: 3

CAE 546

Public Transportation Systems

Operational and economic characteristics of urban systems.
Transit planning process: demand for transit, transit routing, transit
scheduling, network design. Improvements of existing systems and
exploration of new technologies.

Lecture: 3 Lab: 0 Credits: 3

CAE 547

Advanced Traffic Engineering

Data collection, statistical analysis, and interpretation of traffic
information. Advanced traffic engineering topics such as signaling,
street-and-highway capacity analysis, and highway safety research.
Lecture: 3 Lab: 0 Credits: 3

CAE 548

Transportation Systems Management

Transportation as a system. Problems of traffic congestion, land
use/transportation intersection; intersection control; freeway and
arterial incident management; safety considerations; evaluation of
strategies; case studies.

Lecture: 3 Lab: 0 Credits: 3

CAE 549

Transportation Economics, Development and Policy

Application of managerial, micro- and macroeconomic concepts to
transportation systems. Investment and impact analysis. Transport
policy as it relates to social, economic and environmental issues.
Legislative actions affecting transport issues.

Lecture: 3 Lab: 0 Credits: 3

CAE 550

Applied Building Energy Modeling

This course introduces students to building energy modeling
software and techniques that are widely used in industry
applications. The course is practice-oriented and builds upon
building energy modeling methods as they are practiced in
engineering offices (using IES software). The course centers on

the two most common types of energy models in practice: (1)
models for LEED and code compliance, and (2) parametric models
for evaluating energy conservation measures. During the first

half of the course, students will learn modeling methods and
assumptions to create an energy model of an actual building project
for the LEED Energy and Atmosphere credit with all supporting
documents required for LEED submission. In the second half of

the course, students will learn to analyze energy conservation
measures using parametric energy models. The course will also
focus on advanced energy modeling topics, such as modeling HVAC
systems and controls, passive techniques, composite fenestration,
thermal bridges, thermal mass, and others. At the end of the course,
students will have two complete energy models that they can use in
their portfolio.

Prerequisite(s): CAE 513 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3



CAE 551

Prestressed Concrete

Theory and design of prestressed concrete members and structure.
Applications to both simple and continuous girder and frames
subjected to stationary or moving loads. Prestressed cylindrical
shells.

Prerequisite(s): CAE 432* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.

Lecture: 3 Lab: 0 Credits: 3

CAE 553

Measurement and Instrumentation in Architectural Engineering
Hands-on experience with energy and indoor environmental

quality measurements in buildings including experimental design,
data analysis, and experimental statistics. Measurements and
techniques covered include: thermal performance (e.g., temperature,
humidity, and heat flux); fluid flows and HVAC characteristics (e.g.,
velocity, pressure, and airflow rates); energy performance (e.g.,
current, voltage, and power draw); whole building diagnostics (e.g.,
envelope airtightness, ventilation performance, and duct leakage
testing); and indoor air quality (e.g., tracer gas techniques, particle
measurements, and gas measurements). Course combines lectures
and field measurements in buildings on campus.

Lecture: 3 Lab: 0 Credits: 3

CAE 555

Transportation Systems Evaluation

Concepts and principles of transportation economic analysis,
transportation costs and benefits, user and nonuser consequences,
needs studies, finance and taxation, methods for evaluation of plans
and projects, cost-efficiency, cost-effectiveness, environmental
impact assessment, and economic development assessment.
Lecture: 3 Lab: 0 Credits: 3

CAE 556

Net Zero Energy Home Design Competition |

This is a project-based course in which students will compete

in the Department of Energy's annual Race to Zero home design
competition. The goal is for an interdisciplinary team of students to
design and provide full documentation for a home that meets the
Department of Energy's Zero Energy Ready Home Requirements.
Teams are expected to effectively and affordably integrate principles
of building science, construction engineering and management,
economic analysis, and architectural design in an integrated
design process. Teams will be required to submit full sets of plans,
drawings, renderings, construction details, and analyses for energy
efficiency, costs, and affordability. The competition is designed to
provide the next generation of architects, engineers, construction
managers, and entrepreneurs with skills and experience to start
careers in clean energy and generate creative solutions to real-
world problems. CAE 556 is the first course in a two-course series.
CAE 556 focuses on aspects of the building design. Priority is given
to Architectural Engineering and Architecture majors.

Lecture: 3 Lab: 0 Credits: 3
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CAE 557

Net Zero Energy Home Design Competition Il

This is a project-based course in which students will compete

in the Department of Energy's annual Race to Zero home design
competition. The goal is for an interdisciplinary team of students to
design and provide full documentation for a home that meets the
Department of Energy's Zero Energy Ready Home Requirements.
Teams are expected to effectively and affordably integrate principles
of building science, construction engineering and management,
economic analysis, and architectural design in an integrated
design process. Teams will be required to submit full sets of plans,
drawings, renderings, construction details, and analyses for energy
efficiency, costs, and affordability. The competition is designed to
provide the next generation of architects, engineers, construction
managers, and entrepreneurs with skills and experience to start
careers in clean energy and generate creative solutions to real-world
problems. CAE 557 is the second course of a two-course series.
CAE 557 focuses on the final project reporting and submission.
Priority is given to Architectural Engineering and Architecture
majors.

Prerequisite(s): CAE 556 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 558

Urban Systems Engineering Design

CAE 558 is a project-based course where students will explore
integrated designs of urban systems. Each project will apply the
students’ engineering disciplines (such as structures, transportation,
building science, construction engineering and management,
environmental engineering) in a comprehensive analysis that
considers the economic, human, and environmental issues
associated with the project.

Lecture: 3 Lab: 0 Credits: 3

CAE 559

Urban Systems Engineering Seminar

CAE 559 is an active seminar course that emphasizes current
topics in urban systems engineering. Invited speakers will include
researchers and representatives from current practice such as
municipal and regional planners and consultants. Appropriate
readings will be assigned in advance of each speaker to guide
students in preparation for active discussion with each speaker.
Each student will also write a term paper on an urban systems
engineering tropic of their choice, connecting material from the
assigned reading, the speakers, and additional references selected
by the student.

Lecture: 3 Lab: 0 Credits: 3

CAE 560

Plastic Methods

Fundamental concepts of plasticity in the design of steel structures.
Principle of plastic hinges. Upper and lower-bound theorems.
Alternating plasticity and incremental collapse. Analysis and design
of single story and multi-story framed structures.

Prerequisite(s): CAE 431* with min. grade of C and CAE 503* with
min. grade of C, An asterisk (*) designates a course which may be
taken concurrently.

Lecture: 4 Lab: 0 Credits: 4
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CAE 561

Structural Reliability and Probabilistic Bases of Design
Fundamentals of probability theory and stochastic processes;
statistical analysis of engineering data; probabilistic modeling of
structural loads and material properties. Reliability analysis and
design of structure, reliability-based design criteria. Evaluation of
existing design codes. Safety analysis of structures under fatigue
loads. Fault and event tree analysis.

Prerequisite(s): CAE 307 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 562

Engineering Behavior of Soil

Soil mineralogy and soil fabric, soil-water electrolyte system,
dispersive clay, stress and strain analyses, elastic equilibrium in soil
masses, plastic equilibrium in soil masses, in situ and laboratory
stress paths, shear strength of sands and clays, thermal properties
of soils, critical state soil mechanics principles, nonlinear pseudo
elastic and elastoplastic constitutive models.

Lecture: 4 Lab: 0 Credits: 4

CAE 563

Advanced Soil Mechanics Laboratory

Advanced aspects of soil property measurement with application
to design and analysis, system characteristics on soil sediment,
pinhole test for identifying dispersive clays, consolidation, triaxial
compression and triaxial extension with porewater measurement,
cyclic triaxial test, permeability with back pressure, determination of
critical void ratio.

Prerequisite(s): CAE 323 with min. grade of C and CAE 562* with
min. grade of C, An asterisk (*) designates a course which may be
taken concurrently.

Lecture: 1 Lab: 3 Credits: 1

CAE 564

Design of Foundations, Embankments and Earth Structures
Consolidation phenomena, derivation of bearing capacity equations,
beams and slabs on soils, piles and pile groups, compaction, earth
pressure theories and pressure in embankment, slope stability
analyses, retaining structures, embankment design, soil structure
interaction during excavation, design of anchors for landslide
stabilization and retaining structures and instrumentation.
Prerequisite(s): CAE 323 with min. grade of C and CAE 457 with min.
grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 565

Rock Mechanics and Tunneling

Rock classification for engineering purposes, mechanical behavior
of rocks, in situ stresses in rock, stresses around underground
openings, rock slope engineering, design of underground structures,
design of deep support excavation and tunnels, primary and
secondary linings of tunnels, mined shafts, instrumentation.
Prerequisite(s): CAE 457 with min. grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 566

Earthquake Engineering and Soil Dynamics

Earthquakes and their intensity, influence of group motion, review
of I-DOF and M-DOF systems, wave propagation theories, vibration
due to blast and shock waves, design earthquake motion, dynamic
properties of soils, soil liquefaction, bearing capacity during
earthquakes and design of machine foundations, isolation of
foundations, pile foundation, and dynamic analysis, earth pressure
during earthquakes on retaining structures and embankment.
Prerequisite(s): CAE 323 with min. grade of C and CAE 420 with min.
grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 568

Transportation Asset Management

Processes and techniques for managing the preservation and
expansion of highway transportation facilities such as pavements,
bridges, and traffic control and safety hardware; system usage
concerning mobility, safety and security, energy consumption,

and vehicle emissions; and economic development impacts. Five
component management systems are first examined: pavements,
bridges, traffic control and safety hardware, roadway maintenance,
safety, and congestion. Finally, the methodology for overall
transportation asset management is discussed. The primary
emphasis is on data collection, database management, performance
modeling, needs assessment, project evaluation, project selection,
program development strategies, risk and uncertainty modeling, and
institutional issues.

Lecture: 3 Lab: 0 Credits: 3

CAE 569

Construction Methods, Cost Estimating, and Project Budgeting

The role of program management and project budgeting in
establishing a construction project, estimating in construction
design and contract administration. Types of estimates, unit

costs and production rates; job costs. Preparing bid for complete
building project using manual methods and the CSI format; checking
quantity take-off and cost estimating in selected divisions using a
computer package. (2-3-3) (D)

Lecture: 2 Lab: 3 Credits: 3

CAE 570

Legal Issues in Civil Engineering

This course introduces students to the legal aspects of engineering
and construction, contract documents, and contract clauses. Upon
completion of this course, students will be able to do the following:
(1) identify the elements of contract formation; (2) interpret contract
clauses; (3) explain the rights and duties of the parties involved in
design and construction; and (4) evaluate changes and their root
causes. Students will also be able to objectively identify and analyze
legal liabilities and the expected professional standard of architects,
engineers, and contractors.

Lecture: 3 Lab: O Credits: 3



CAE 571

Lean Construction and Control

This course introduces students to lean principles and the lean
project delivery system (LPDS) applied to the construction
industry. Lean construction and lean project delivery embrace
concepts and techniques originally conceived in the automobile
manufacturing industry and adopted by the construction industry.
In the manufacturing sector, lean production has revolutionized
product manufacturing, resulting in significant gains in plant
productivity, reliability, and reductions in defects. Specific concepts
that will be covered in this course include Plan-Do-Check-Act
continuous improvement, A3 reporting, value stream mapping, pull
systems and pull planning, kanban, 5S, standardization, and the
Choosing by Advantages Decisionmaking System.

Lecture: 3 Lab: 0 Credits: 3

CAE 572

Construction Cost Accounting and Control

Review of basic accounting principles and techniques--purchasing,
accounts payable, invoicing, accounts receivable, general ledger,
payrolls and indirect costs. Job costing and budgeting. Recording
and reporting procedures in construction projects—invoices,
subcontractor applications for payment, labor time cards, unit
completion reports, change orders. Cost coding systems for
construction activities. Variance reporting procedures. Project
closeout. Class exercise using computer program.

Lecture: 3 Lab: 0 Credits: 3

CAE 573

Construction Management with Building Information Modeling
Fundamentals and practical use of information technologies in

the construction industry; basic concepts of building information
modeling (BIM); review of software and technology available for
BIM; practical use of BIM including design and clash detection;
impact of BIM on construction management functions; construction
scheduling and sequencing using BIM; cost estimating using BIM;
facility management with BIM; integrated approach to navigate BIM
as a multi-disciplinary design, analysis, construction, and facility
management technology; class exercise to create a BIM model and
to use it in scheduling, sequencing, cost estimating, management,
and simulation of a construction project.

Lecture: 3 Lab: O Credits: 3

CAE 574

Economic Decision Analysis in Civil Engineering

Basic economic concepts including interest calculations, economic
comparison of alternatives, replacement decisions, depreciation and
depletion, tax considerations, and sensitivity analysis. Evaluation

of public projects, the effect of inflation, decision making under risk
and/or uncertainty, economic decision models. Case studies from
the construction industry.

Lecture: 3 Lab: 0 Credits: 3
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CAE 575

Systems Analysis in Civil Engineering

Management and system concepts, linear programming, graphical
methods, Simplex, two-phase Simplex, the transportation problem,
the assignment problem, integer programming, and sensitivity
analysis. System modeling by activity networks; maximal-low flow,
longest-path and shortest-path analyses, flow graphs, decision-
tree analysis, stochastic-network modeling, queuing systems, and
analysis of inventory systems. Case studies from the construction
industry.

Lecture: 3 Lab: 0 Credits: 3

CAE 576

Applications of Unmanned Aerial Vehicles (UAVs or "Drones”) for
Construction Projects

This course will introduce knowledge on Unmanned Aerial Systems
(UAS) for construction projects. UAS are systems, such as
Unmanned Aerial Vehicles (UAVs) that require a level of autonomy
with minimal or no intervention from project actors to navigate over
job-site environments. Instruction and learning activities incorporate
all steps of processing UAV information. Laboratory activities
include the design of plans to collect, analyze, and draw conclusions
from UAV data and the sharing of experimental results with peers
and faculty. Students will have access to a university-provided

UAV equipped with advanced software for image processing,
high-definition video camera, data communication platforms, and
positioning sensors to capture a physical environment and register
telemetry data related to their projects.

Lecture: 3 Lab: 0 Credits: 3

CAE 577

Construction Equipment Management

Factors affecting the selection of construction equipment.
Descriptions, operating methods, production rates, unit costs
related to excavating equipment. Power shovels, draglines, clam
shells, and trenching machines. Engineering fundamentals. Moving
construction equipment, including trucks, wagons, scrapers, dozers,
soil-stabilization and compaction equipment. Belt conveyors,
compaction and drilling equipment, pile driving equipment, pumps
and crushers.

Lecture: 3 Lab: 0 Credits: 3

CAE 578

Construction Claims Management

This course provides a basic explanation of construction contract
claims by types such as delays, acceleration, and scope issues,
the underlying legal theories of the contract construction and
claims, elements required for each claims type defenses to the
claim, prophylactic claims measures. The claims process within
the contract and extra-contractual basis's for claims are examined.
Resolution of claims by ADR techniques and the formal litigation
process are explained. AlA, AGC, and federal claims provisions are
described. In addition to construction contract claims other types
of claims associated with construction projects are covered such
as Surety bond claims and various insurance claims (CGL, Builder's
Risk, workers comp, etc)

Prerequisite(s): CAE 473 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3
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CAE 579

Real Estate Fundamentals for Engineers and Architects

The objective of this course is to introduce civil engineering
students to the real estate process. Students will learn techniques
and methodologies for evaluating real estate investment
opportunities using engineering economic analysis principles.
Students will use Time Value of Money analysis for evaluating real
estate transactions, including how to carry out calculations using
formulas, financial calculators, and spreadsheets. This course will
help civil engineering students learn financial skills that can be
applied to professional and personal investment decisions.
Lecture: 3 Lab: 0 Credits: 3

CAE 580

Intelligent Transportation Systems

The concept of intelligent transportation systems (ITS) involves
the use of rapidly emerging information and communication
technologies in mitigating congestion and attendant problems. A
substantial amount of research and development activities have
taken place over the last few decades. This course will provide an
introduction to the various aspects of ITS and will focus on ITS
planning, technology, big data analysis, and evaluation. In addition,
such topics as deployment, financing, and management are also
discussed. The course will include guest lectures and possibly field
visits.

Lecture: 3 Lab: 0 Credits: 3

CAE 581

Algorithms in Transportation

Modeling and analysis of transportation network problems through
the design, analysis, and implementation of algorithms. Emphasis
on the use of quantitative and qualitative methods of operations
research to model system performance. Covers fundamental data
structures, complexity analysis, memory management, recursive
programs, application of graph theory, and network analysis to
transportation problems, analytical formulations, and solution
algorithms for origin-destination estimation, static and dynamic
traffic assignments, and transportation resource allocation.
Lecture: 3 Lab: 0 Credits: 3

CAE 582

Structural Wind and Earthquake Engineering

Introduction to nature of wind, aerodynamic wind-loading and
design. Strong ground motion phenomenon. Investigation of the
response of structures to dynamic and pseudo dynamic wind,
earthquake, shock waves and other deterministic and probabilistic
loadings. Design criteria for buildings and nuclear power stations,
special topics in lifeline earthquake engineering.

Prerequisite(s): CAE 529 with min. grade of C

Lecture: 4 Lab: 0 Credits: 4

CAE 583

Performance-Based Structural and Seismic Design of Buildings and
Bridges

This course covers performance-based structural and seismic
design (PBSSD) for buildings and bridges. The course will begin with
brief reviewing and critical discussion on conventional code-based
seismic design followed by the development of the concept and
applicability of this new alternative and advanced PBSSD. Computer
methods in linear dynamic, nonlinear static, and dynamic analyses
will be surveyed and discussed as primary tools in PBSSD. Ample
case studies from real-world projects are carried out throughout the
course. These case studies include the PBSSD of special structures,
tall buildings, and those that building code-based design is not
applicable.

Prerequisite(s): CAE 529 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 584

Stormwater Management

Basic principles of storm water management; hydrology and
hydraulics of excess water; excess water management and design;
sewer system design and management, storm water detention
systems; flood plain system design; risk based design of drainage
systems; practical and case study problems.

Prerequisite(s): CAE 301 with min. grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 586

Seismic Design of Building and Bridge Structures

The course covers six topics, as listed in the course outline, on
seismic design of steel and R/C building structures and bridges.

In addition to offer fundamentals and experiences in seismic
design through design examples, it is also assumed that structural
engineers who are preparing for their Structural Engineer License
Exam might find extremely helpful.

Prerequisite(s): CAE 431 with min. grade of C and CAE 432 with min.
grade of C

Lecture: 3 Lab: 0 Credits: 3

CAE 589

Groundwater Hydrology and Sampling

Groundwater geology and flow, response of ideal aquifer to
pumping. Chemical properties and principles including source of
contamination and estimation of saturated hydraulic conductivity.
Principles of exploration and sampling, methods of subsurface
explorations, groundwater observation techniques. Instructor
permission required.

Lecture: 3 Lab: 0 Credits: 3

CAE 590

Geotechnical Landfill Design and Maintenance

Regulatory and legal issues, site selection and assessment,
geotechnical-subsurface investigation, clay mineralogy and clay-
water-electrolyte system, linear and leachate-control-systems
design, stability of landfill slopes, cover design, construction and
operation, final use and remediation design.

Prerequisite(s): CAE 323 with min. grade of C

Lecture: 3 Lab: O Credits: 3



CAE 591

Research and Thesis for M.S. Degree
Research and Thesis for M.S. Degree.
Credit: Variable

CAE 594
Research Problems
Credit: Variable

CAE 597

Special Problems

Graduate course work in the problem subject matter. Subject

matter will vary with the interests and background of students and
instructor. Design or research problems may be assigned from the
areas of architectural, construction, geotechnical, geoenvironmental,
structural, or transportation engineering.

Credit: Variable

CAE 598

Special Topics

A special topic in civil or architectural engineering at the graduate
level.

Credit: Variable

CAE 599

Graduate Workshop
Graduate workshop.
Lecture: 0 Lab: 0 Credits: 0

CAE 691

Research and Thesis for Ph.D. Degree
Research and Thesis for Ph.D. degree.
Credit: Variable

CAE 724

Introduction to Acoustics

This short course provides a brief introduction to the fundamentals
of acoustics and the application to product noise prediction and
reduction. The first part focuses on fundamentals of acoustics and
noise generation. The second part of the course focuses on applied
noise control.

Lecture: 2 Lab: 0 Credits: 2

ENGR 502

Medical Device Regulations and Commercialization

This course helps prepare students for commercializing medical
devices within a highly-regulated environment. Concepts include
protecting intellectual property, the structure and scope of the
Federal Drug Administration (FDA), developing, testing, producing
and marketing medical devices under FDA regulations, total product
lifecycle, and quality management.

Lecture: 3 Lab: 0 Credits: 3
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ENGR 510

Strategic Engineering Management

This course will review technology-based enterprises and the
driving forces that impact corporate strategy. Students will learn
how to apply engineering knowledge to determine technology/
product direction and make/buy/partnering decisions. Relationships
between research and development, operations, finance, marketing,
and other functions within engineering-based organizations that
drive strategic decisions will be examined. Strategy development
and competitive analysis will be included. Case studies from the
industry relevant to the student's engineering track will be reviewed.
Lecture: 3 Lab: 0 Credits: 3

ENGR 520

Best Practices in Engineering Project Management

Many engineering projects suffer due to weak business cases,
schedule slippages, and cost overruns. This course presents
commonly used tools and techniques and best practices to build

an effective business case, develop a realistic schedule and budget,
and successfully execute and complete a project. Students are
introduced to a generic project management life cycle model, review
basic project management principles, tools, and techniques, and
learn engineering-tailored best practices used by high performing,
project-centric organizations. Students have an opportunity to apply
selected tools in the form of short classroom exercises.

Lecture: 3 Lab: 0 Credits: 3

ENGR 521

Risk Management in Engineering Projects

In project management, a risk is considered an uncertain event that
may have a positive or a negative impact on project objectives.
Managing identified threats individually through customized
strategies is key to project success. Similarly, opportunities must
be leveraged for better project outcomes. Implementation of

an effective risk management process is imperative for today's
complex projects. This course presents a five-step process to
manage project threats as well as opportunities. On every project,
students will be able to identify and analyze risks and develop
response strategies for each identified risk and take proper response
action to manage the risks. Industry best practices and quantitative
tools and simulations are used to analyze risk.

Lecture: 3 Lab: O Credits: 3

ENGR 531

Urban Systems Engineering Design

ENGR 531 is a project-based course where students will explore
integrated designs of urban systems. Each project will apply the
students’ engineering disciplines (such as structures, transportation,
building science, construction engineering and management,
environmental engineering) in a comprehensive analysis that
considers the economic, human, and environmental issues
associated with the project.

Lecture: 3 Lab: O Credits: 3
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ENGR 532

Urban Systems Engineering Seminar

ENGR 532 is an active seminar course that emphasizes current
topics in urban systems engineering. Invited speakers will include
researchers and representatives from current practice, such as
municipal and regional planners and consultants. Appropriate
readings will be assigned in advance of each speaker to guide
students in preparation for active discussion with each speaker.
Each student will also write a term paper on an urban systems
engineering tropic of their choice, connecting material from the
assigned reading, the speakers, and additional references selected
by the student.

Lecture: 3 Lab: 0 Credits: 3

ENGR 534

Product Design and Innovation

This course covers all aspects of planning new products or services
that are commercially viable and add to a company's suite of
offerings. It includes such topics as user research, market analysis,
need/problem identification, creative thinking, ideation, concepting,
competitive benchmarking, human factors, prototyping, evaluation,
and testing. The course includes creative, analytical, and technical
skills in a balanced approach using such teaching methods as case
studies, individual exercises, and group projects.

Lecture: 3 Lab: O Credits: 3

ENGR 539

Robotic Motion Planning

Configuration space. Path planning techniques including potential
field functions, roadmaps, cell decomposition, and sampling-based
algorithms. Kalman filtering. Probabilistic localization techniques
using Bayesian methods. Trajectory planning.

Lecture: 3 Lab: 0 Credits: 3

ENGR 572

Construction Cost Accounting and Control

Review of basic accounting principles and techniques -- purchasing,
accounts payable, invoicing, accounts receivable, general ledger,
payrolls, and indirect costs. Job costing and budgeting. Recording
and reporting procedures in construction projects - invoices,
subcontractor applications for payment, labor time cards, unit
completion reports, change orders. Cost coding systems for
construction activities. Variance reporting procedures. Project
closeout. Class exercise using computer program.

Lecture: 3 Lab: 0 Credits: 3

ENGR 573

Construction Contract Administration

Characteristics of the construction industry. Project delivery
systems. Duties and liabilities of the parties at the pre-contract
stage. Bidding. Contract administration including duties and
liabilities of the parties regarding payments, retainage, substantial
and final completion, scheduling and time extensions, change
orders, changed conditions, suspension of work, contract
termination, and resolution of disputes. Contract bonds. Managing
the construction company. Labor law and labor relations.

Lecture: 3 Lab: 0 Credits: 3

ENGR 574

Economic Decision Analysis in Civil Engineering

Basic economic concepts including interest calculations, economic
comparison of alternatives, replacement decisions, depreciation and
depletion, tax considerations, and sensitivity analysis. Evaluation

of public projects, the effect of inflation, decision making under risk
and/or uncertainty, economic decision models. Case studies from
the construction industry.

Lecture: 3 Lab: 0 Credits: 3

ENGR 575

Systems Analysis in Engineering

Management and system concepts, linear programming, graphical
methods, Simplex, two-phase Simplex, the transportation problem,
the assignment problem, integer programming, and sensitivity
analysis. System modeling by activity networks; maximal-low flow,
longest-path and shortest-path analyses, flow graphs, decision-
tree analysis, stochastic-network modeling, queuing systems, and
analysis of inventory systems. Case studies from the construction
industry.

Lecture: 3 Lab: 0 Credits: 3

ENGR 576

Nano Manufacturing

This course covers the general methods used for micro- and nano-
fabrication and assembly, including photolithography techniques,
physical and chemical deposition methods, masking, etching, and
bulk micromachining as well as self-assembly techniques. It also
covers nanotubes, nanowires, nanoparticles, and the devices that
use them, including both electronic and mechanical-electronic
systems, as well as nano-structural materials and composites.
Focus is on commercially available current processes as well as
emerging technologies and evolving research areas. Sensing and
instrumentation as well as nano-positioning and actuation are
covered briefly.

Lecture: 3 Lab: O Credits: 3

ENGR 587

Introduction to Digital Manufacturing

This course is about the digital revolution taking place in the world
of manufacturing and how students, workers, managers, and
business owners can benefit from the sweeping technological
changes taking place. It is about the change from paper-based
processes to digital-based processes all through the design/
manufacturing/deliver enterprise, and across the global supply
chain. It touches on digital design, digital manufacturing
engineering, digital production, digital quality assurance, and

digital contracting, from large companies to small. There is also a
significant focus on cyber security and the new types of threats that
manufacturers face in the new digital world. Other topics covered
include intelligent machines, connectivity, the digital thread, big data,
and the Industrial Internet of Things (lloT).

Lecture: 3 Lab: O Credits: 3



ENGR 588

Additive Manufacturing

This course examines the fundamentals of a variety of additive
manufacturing processes as well as design for additive
manufacturing, materials available, and properties and limitations
of materials and designs. It also examines the economics of
additive manufacturing as compared to traditional subtractive
manufacturing and other traditional techniques. Additive techniques
discussed include 3D printing, selective laser sintering, stereo
lithography, multi-jet modeling, laminated object manufacturing,
and others. Advantages and limitations of all current additive
technologies are examined as well as criteria for process selection.
Processes for metals, polymers, and ceramics are covered. Other
topics include software tools and connections between design

and production, direct tooling, and direct manufacturing. Current
research trends are discussed.

Lecture: 3 Lab: 0 Credits: 3

ENGR 592

Engineering Management Capstone Experience

Students apply the knowledge they have acquired in the Engineering
Management program to a specific problem or case study. Projects
will be identified and mentored in conjunction with faculty and
industrial partners. A final report or business plan is required that
reflects the focus of the capstone project.

Lecture: 3 Lab: 0 Credits: 3

ENGR 595

Product Development for Entrepreneurs

Elements of product development (mechanical and electrical),
manufacturing and production planning, supply chain, marketing,
product research, and entrepreneurship concepts are taught in
this class. In this course, student teams will be required to create
a compelling product that has potential to be sold in today's
marketplace. They will be required to create functional prototypes of
their product for people to use and critique. If successful, students
will be allowed to put their product on Kickstarter.com and take
orders for delivery after the class is complete while potentially
fostering their own business as a result of this course.

Lecture: 3 Lab: 0 Credits: 3

ENGR 596

Practical Engineering Training

This course is a mentored, immersive practical engineering training.
Students learn under the direction of professional engineers and
practicing engineers by working on real engineering projects. The
student will perform hands-on engineering, including learning

and developing/applying engineering principles and concepts to
complete the project assigned to the student. The student will apply
engineering ethics and safety during their practical engineering
training. Students will communicate the results of their work in
written and oral communications. Students will receive assignments
of varying complexity consistent with their graduate standing.
Lecture: 0 Lab: 9 Credits: 3
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ENGR 598

Graduate Research Immersion: Team Project

This course provides a faculty-mentored immersive team-based
research experience. Research topics are determined by the faculty
mentor's area of research. In addition to the mentored research,
students participate in seminars, prepare a written report of their
research findings, and present their research findings at a poster
expo.

Lecture: 3 Lab: 0 Credits: 3

ENGR 599

Graduate Research Immersion: Individual

This course provides a faculty-mentored immersive research
experience. Research topics are determined by the faculty mentor's
area of research. In addition to the mentored research, students
participate in seminars, prepare a written report of their research
findings, and present their research findings at a poster expo.
Lecture: 3 Lab: 0 Credits: 3

ENVE 501

Environmental Chemistry

Chemical processes in environmental systems with an emphasis
on equilibrium conditions in aquatic systems. Processes examined
include acid-base, dissolution precipitation, air-water exchange, and
oxidation-reduction reactions. Methods presented for describing
chemical speciation include analytical and graphical techniques as
well as computer models.

Lecture: 3 Lab: O Credits: 3

ENVE 503

Introduction to Occupational and Environmental Health and Safety
This course is intended to introduce students to the basics of
occupational and environmental safety and health. Topics include
fundamental principles in industrial hygiene and occupational

and environmental safety based in the anticipation, recognition,
evaluation, and control of chemical, biological, physical, and
ergonomic hazards that can be encountered in the workplace and
other settings. Applications include indoor air pollution control,
natural disaster mitigation, and infectious disease transmission and
control.

Lecture: 3 Lab: 0 Credits: 3

ENVE 506

Chemodynamics

Processes that determine the fate and transport of contaminants
in the environment. Upon successful completion of this course,
students should be able to formulate creative, comprehensive
solutions to transport problems, critically evaluate proposed
solutions to transport problems, and acquire and integrate new
information to build on these fundamentals.

Lecture: 3 Lab: 0 Credits: 3
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ENVE 513

Biotechnological Processes in Environmental Engineering
Fundamentals and applications of biological mixed culture
processes for air, water, wastewater, and hazardous waste
treatment. Topics include biochemical reactions, stoichometry,
enzyme and microbial kinetics, detoxification of toxic chemicals,
and suspended growth and attached growth treatment processes.
The processes discussed include activated sludge process and
its modifications, biofilm processes including trickling filters and
biofilters, nitrogen and phosphorous removal processes, sludge
treatment processes including mesophilic and thermophilic
systems, and natural systems including wetlands and lagoons.
Lecture: 3 Lab: 0 Credits: 3

ENVE 528

Modeling of Environmental Systems

To introduce students to mathematical modeling as a basic tool
for problem solving in engineering and research. Environmental
problems will be used as examples to illustrate the procedures
of model development, solution techniques, and computer
programming. These models will then be used to demonstrate
the application of the models including simulation, parameter
estimation, and experimental design. The goal is to show that
mathematical modeling is not only a useful tool but also an integral
part of process engineering.

Lecture: 3 Lab: 0 Credits: 3

ENVE 542

Physiochemical Processes in Environmental Engineering
Fundamentals and applications of physicochemical processes
used in air, water, wastewater, and hazardous waste treatment
systems. Topics include reaction kinetics and reactors, particle
characterization, coagulation and flocculation, sedimentation,
filtration, membrane separation, adsorption, and absorption.
Lecture: 3 Lab: 0 Credits: 3

ENVE 551

Industrial Waste Treatment

Industrial waste sources and characteristics, significance of
industrial waste as environmental pollutants; applications of
standard and special treatment processes including physical,
chemical, and biological systems.

Prerequisite(s): ENVE 513* with min. grade of C or ENVE 542* with
min. grade of C, An asterisk (*) designates a course which may be
taken concurrently.

Lecture: 3 Lab: 0 Credits: 3

ENVE 561

Design of Environmental Engineering Processes

Design of water and wastewater treatment systems. System
economics and optimal design principles.

Prerequisite(s): ENVE 513* with min. grade of C or ENVE 542* with
min. grade of C, An asterisk (*) designates a course which may be
taken concurrently.

Lecture: 3 Lab: 0 Credits: 3

ENVE 570

Air Pollution Meteorology

Physical processes associated with the dispersion of windborne
materials from industrial and other sources. Atmospheric motion
including turbulence and diffusion, mathematical models, and
environmental impact assessment.

Lecture: 3 Lab: 0 Credits: 3

ENVE 576

Indoor Air Pollution

Indoor air pollution sources, indoor pollutant levels, monitoring
instruments and designs, and indoor pollution control strategies;
source control, control equipment and ventilation; energy
conservation and indoor air pollution; exposure studies and
population time budgets; effects of indoor air population; risk
analysis; models for predicting source emission rates and their
impact on indoor air environments.

Lecture: 3 Lab: 0 Credits: 3

ENVE 577

Design of Air Pollution Control Devices

Principles and modern practices employed in the design of
engineering systems for the removal of pollutants. Design of control
devices based on physical and chemical characteristics of polluted
gas streams.

Lecture: 3 Lab: 0 Credits: 3

ENVE 578

Physical and Chemical Processes for Industrial Gas Cleaning
Application of physical and chemical processes in the design of air
treatment systems; fundamentals of standard and special treatment
processes.

Lecture: 3 Lab: 0 Credits: 3

ENVE 580

Hazardous Waste Engineering

Sources and characteristics of hazardous wastes, legal aspects of
hazardous waste management, significance of hazardous wastes
as air, water, and soil pollutants. Principles and applications of
conventional and specialized hazardous waste control technologies.
Prerequisite(s): ENVE 506* with min. grade of C, An asterisk (*)
designates a course which may be taken concurrently.

Lecture: 3 Lab: O Credits: 3

ENVE 591

Research and Thesis M.S.
Graduate research.
Credit: Variable

ENVE 597

Special Problems

Independent study and project. (Variable credit)
Credit: Variable

ENVE 691

Research and Thesis Ph.D.
Graduate research.

Credit: Variable
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Master of Engineering in Architectural Engineering

These master of engineering programs are course-only, professionally-oriented degree programs that permit a concentration in preparation
for engineering practice. Admission requirements to these programs are the same as those for the master of science program. Candidates
in these programs must complete a minimum of 32 credit hours, up to four of which may be a special project course—CAE 594, CAE 597,
or ENVE 597. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be included in the master of
engineering program with prior adviser approval. No thesis or comprehensive examination is required for completion of the degree.

The Master of Engineering in Architectural Engineering is a coursework-only degree program oriented toward students who wish to
develop more knowledge about the design, construction, and operation of buildings and their systems. The degree program is intended
for preparation for engineering practice. Students are required to specialize in one field of concentration: Building Systems, Construction
Management, or Structures. Students with a variety of academic backgrounds are eligible to apply for the program, including those with
undergraduate degrees in engineering disciplines (e.g., architectural, civil, mechanical, environmental, and others) and non-engineering
disciplines (e.g., architecture, construction management, environmental science, and others).

Students specializing in the Building Systems concentration are expected to have passed thermodynamics and fluid mechanics in their
undergraduate studies. Students specializing in the Structures concentration are expected to have passed steel design and concrete design.
If students have not passed these courses, they may be required to take deficiency courses in their first year of study or in the summer
before their first year of study. Each applicant will be evaluated on a case-by-case basis during the application review process to determine
any deficiency course requirements.

Curriculum

Requirement Credits

Minimum Credits Required 32

Maximum 400-Level Credit 12

Minimum 500-Level Credit 20

Minimum CAE Credit 24

Maximum Transfer Credit 9

Code Title Credit Hours
Core Courses (6)
CAE 513 Building Science L 3
CAE 523 Statistical Analysis Engg Data ! 3
Specialization Courses (18)
Select a minimum of 18 credit hours in one field of concentration. See the Specializations tab on this page. 18
Elective Courses (8-9)
Select eight to nine credit hours from any of the ARCE fields of concentration 2 8-9
Total Credit Hours 32-33

! Students who have previously passed an equivalent course in their prior degree programs may substitute another course for CAE 513

and/or CAE 523 with adviser and departmental approval.

General background courses, or graduate courses offered by the College of Architecture, Engineering Graphics, or other relevant
departments in the Armour College of Engineering may be chosen as electives with adviser and departmental approval.

Architectural Engineering Specializations

Students must complete 18 credit hours from one area of specialization (Building Systems, Construction Management, or Structures). Other
courses may be accepted for the specialization requirement with adviser and departmental approval.

Building Systems
Code Title Credit Hours
Select a minimum of 18 credit hours from the following: 18
ARCH 551 Desn Energy-Efficient Bldg | 3
ARCH 552 Design of Energy-Eff Bldg Il 3
CAE 422 Sprinklers Standpipes Fire Pum 3
CAE 425 Fire Protection & Life Safety 3
CAE 461 Plumbing/Fire Protection Dsgn 3
CAE 464 HVAC Systems Design 3


/search/?P=CAE%20513
/search/?P=CAE%20523
/search/?P=CAE%20513
/search/?P=CAE%20523
/search/?P=ARCH%20551
/search/?P=ARCH%20552
/search/?P=CAE%20422
/search/?P=CAE%20425
/search/?P=CAE%20461
/search/?P=CAE%20464
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CAE 466 Building Electrical/Lighting 3

CAE 467 Lighting Systems Design 3

CAE 510 Dynamics of Fire 3

CAE 515 BIM Applications for Bldg Perf 3

CAE 517 HVAC Systems Design 3

CAE 524 Building Enclosure Design 3

CAE 526 Energy Conservation Dsgn:Bldgs 8

CAE 527 3

CAE 550 Applied Bldg Energy Modeling 3

CAE 553 Measurement & Instrumentation 3

CAE 556 Net Zero Energy Home Dsgn | 3

CAE 557 Net Zero Energy Home Dsgn Il 3

CAE 575 Systems Analysis in Civil Engg 3

CAE 597 Special Problems 1-4

ENVE 576 Indoor Air Pollution 8

MMAE 517 Computational Fluid Dynamics 3

MMAE 525 Fundamentals of Heat Transfer 3
Total Credit Hours 18
Construction Management
Code Title Credit Hours
Select a minimum 18 credit hours from the following: 18

ARCH 560 Intd Bldg Deliv Prac/BIM 3

CAE 470 Constrctn Methods&Cost Estmg 3

CAE 471 Construction Plan & Scheduling 3

CAE 472 Construction Site Operation 3

CAE 473 Construction Contract Admin 3

CAE 486 Soil Site Improvement 3

CAE 570 Legal Issues in Civil Engrg 3

CAE 571 Lean Construction and Control 3

CAE 572 Construction Cost Acctg&Cntrl 3

CAE 573 Construction Mgmt with BIM 3

CAE 574 Economic Decision Analysis 3

CAE 575 Systems Analysis in Civil Engg 3

CAE 577 Constuction Equip Management 3

CAE 578 Construction Claims Mgmt 3

CAE 579 Real Estate Fundamentals 8

CAE 597 Special Problems 1-4
Total Credit Hours 18
Structures
Code Title Credit Hours
Select a minimum of 18 credit hours from the following: 18

CAE 410 Intro to Wind/Earthquake Engg 3

CAE 435 Experimental Anlys Structures 3

CAE 436 Dsgn Masonry/Timber Structures 3

CAE 457 Geotechnical Foundation Dsgn 3

CAE 503 Advanced Structural Analysis 3

CAE 504 Seismic Retrofit/Earthquake 4

CAE 506 Building Env Rehab Engineering 3

CAE 518 Advanced Reinforced Concrete 3

CAE 520 Buckling of Structures 4


/search/?P=CAE%20466
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CAE 522 Structural Model Analysis 4
CAE 525 Advd Steel&Composite Structure 4
CAE 530 Finite Element Method of Anlys 3
CAE 532 Analysis of Plates and Shells 4
CAE 533 Theory & Anlys of Thin Shells 3
CAE 534 Computational Techniques 3
CAE 537 Homeland Security Concerns 3
CAE 551 Prestressed Concrete 3
CAE 560 Plastic Methods 4
CAE 561 Structural Reliability 3
CAE 564 Foundations/Embankments/Earth 4
CAE 575 Systems Analysis in Civil Engg 3
CAE 582 Structural Wind&Earthquake Eng 4
CAE 597 Special Problems 1-4
Total Credit Hours 18

Master of Engineering in Construction Engineering and
Management

These master of engineering programs are course-only, professionally-oriented degree programs that permit a concentration in preparation
for engineering practice. Admission requirements to these programs are the same as those for the master of science program. Candidates
in these programs must complete a minimum of 32 credit hours, up to four of which may be a special project course—CAE 594, CAE 597,
or ENVE 597. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be included in the master of
engineering program with prior adviser approval. No thesis or comprehensive examination is required for completion of the degree.

The Master of Engineering in Construction Engineering and Management provides students with the knowledge and background that is
essential to making decisions at site, company, industrial, and sector levels. Students learn how to plan and schedule projects, estimate
and control costs, make economic decisions, administer contracts, organize construction sites, manage construction equipment, analyze
productivity, optimize construction activities, plan and manage real estate developments, and address legal problems.

Curriculum

Code Title Credit Hours
Core Courses 12)
CAE 570 Legal Issues in Civil Engrg 3
CAE 571 Lean Construction and Control 3
CAE 574 Economic Decision Analysis 8
CAE 577 Constuction Equip Management 3
Elective Courses (20)
Select 20 credit hours 20
Total Credit Hours 32

Master of Engineering in Energy Systems, Energy Conservation and
Buildings Track

Curriculum

Code Title Credit Hours
Core Courses 9)
CHE 543 Energy Envir Economics 3
ECE 418 Power Systems Analysis 3
MMAE 522 Nuclear F-F & Sust Energy Sys 3
Energy Conservation and Buildings Courses 12)
Select 12 credit hours from the following courses: 12

CAE 513 Building Science 3
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CAE 524 Building Enclosure Design 8
CAE 526 Energy Conservation Dsgn:Bldgs 3
CAE 556 Net Zero Energy Home Dsgn | 3
CAE 557 Net Zero Energy Home Dsgn |l 3
CHE 541 Renwble Engry Technologies 3
ECE 580 Elements of Sustainable Energy 3
ECE 581 Elements of Smart Grid 8
ECE 582 Microgrid Design and Operation 3
MMAE 525 Fundamentals of Heat Transfer 8
Elective Courses 9)
Select nine credit hours from the following courses: ! 9
CAE 464 HVAC Systems Design 3
CAE 466 Building Electrical Systs Dsgn 8
CAE 467 Lighting Systems Design 3
CAE 513 Building Science 3
CAE 515 BIM Applications for Bldg Perf 3
CAE 524 Building Enclosure Design 3
CAE 526 Energy Conservation Dsgn:Bldgs 3
CAE 527 Congrol of Bldg Envnmtl Systs 8
CAE 550 Applied Bldg Energy Modeling 3
CAE 553 Measurement & Instrumentation 3
CAE 556 Net Zero Energy Home Dsgn | 3
CAE 557 Net Zero Energy Home Dsgn |l 3
CHE 541 Renwble Engry Technologies 3
ECE 411 Power Electronics 4
ECE 412 Hybrid Electric Vehicle Drives 4
ECE 539 Cmpt Aided Dsgn Elec Machines 3
ECE 551 Advanced Power Electronics 3
ECE 552 Adjustable Speed Drives 3
ECE 555 Power Market Operations 3
ECE 556 Power Mkt Ecnmcs Security 3
ECE 561 Deregulated Power Systems 3
ECE 562 Power Syst Tran Management 3
ECE 564 Cntrl Oprtn Elect Power Systs 3
ECE 580 Elements of Sustainable Energy 3
ECE 581 Elements of Smart Grid 3
ECE 582 Microgrid Design and Operation 3
ECE 597 Special Problems 1-
MMAE 425 Direct Energy Conversion 3
MMAE 433 Design of Thermal Systems 3
MMAE 453 Adv Automotive Powertrains 3
MMAE 523 Fundamentals Power Generation 3
MMAE 525 Fundamentals of Heat Transfer 8
Total Credit Hours 30

1

Course must not have been used to fulfill specialization course requirement.
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Master of Engineering in Environmental Engineering
Curriculum

All environmental engineering students must take five core courses. The remaining credit hours in the program of study should be selected,
in consultation with the student’s adviser, to meet the student’s professional goals. Up to nine credit hours in courses numbered 400-499

may be selected in some cases to overcome deficiencies or broaden the student’s background. Students may take up to four credit hours of
a special project course—CAE 594, CAE 597, or ENVE 597. No thesis or comprehensive examination is required for completion of the degree.

Code Title Credit Hours
Core Courses (15)
CAE 523 Statistical Analysis Engg Data 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physcheml Prcs in Envir Eng 3
ENVE 580 Hazardous Waste Engineering 3
General Electives a7)
Select 17 credit hours 17
Total Credit Hours 32

Master of Engineering in Geotechnical Engineering

These master of engineering programs are course-only, professionally-oriented degree programs that permit a concentration in preparation
for engineering practice. Admission requirements to these programs are the same as those for the master of science program. Candidates
in these programs must complete a minimum of 32 credit hours, up to four of which may be a special project course—CAE 594, CAE 597,
or ENVE 597. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be included in the master of
engineering program with prior adviser approval. No thesis or comprehensive examination is required for completion of the degree.

The geotechnical engineering program provides background knowledge and training to prepare students to analyze, design, and construct
structures, and to provide solutions to problems in geotechnical engineering and environmental geotechnics. The subjects include
engineering behavior of soil and rock, geomechanics, foundations, earth support structures, dams, tunnels, slope stability, geotechnical
earthquake engineering and soil dynamics, site improvement, geosynthetics, groundwater, pollutant transport, chemical behavior of soil, and
waste disposal facilities. Laboratory experiments and computer analyses/modeling are incorporated.

Curriculum

Code Title Credit Hours
Required Courses (16)
CAE 562 Engineering Behavior of Soils 4
CAE 564 Foundations/Embankments/Earth 4
CAE 565 Rock Mechanics and Tunneling 4
CAE 566 Earthquake Engg/Soil Dynamics 4
General Electives (16)
Select 16 credit hours 16
Total Credit Hours 32

Master of Engineering in Structural Engineering

These master of engineering programs are course-only, professionally-oriented degree programs that permit a concentration in preparation
for engineering practice. Admission requirements to these programs are the same as those for the master of science program. Candidates
in these programs must complete a minimum of 32 credit hours, up to four of which may be a special project course—CAE 594, CAE 597,
or ENVE 597. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be included in the master of
engineering program with prior adviser approval. No thesis or comprehensive examination is required for completion of the degree.

The Master of Engineering in Structural Engineering provides students with the knowledge needed to design the built environment. Students
learn how buildings and bridges may be designed to resist the forces imposed upon them by external loads, gravity, wind, and earthquakes.
Up-to-date computer-aided design techniques and the latest national building codes dealing with steel, reinforced concrete, pre-stressed
concrete, and masonry structures are treated.
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Curriculum

Code Title Credit Hours
Core Courses (13)
MMAE 501 Engineering Analysis | 3

or CAE514 Math Methods for Struct Engnrg

CAE 503 Advanced Structural Analysis 3
CAE 518 Advanced Reinforced Concrete 3
CAE 525 Advd Steel&Composite Structure 4
General Electives (19)
Select 19 credit hours 19
Total Credit Hours 32

Master of Engineering in Transportation Engineering

These master of engineering programs are course-only, professionally-oriented degree programs that permit a concentration in preparation
for engineering practice. Admission requirements to these programs are the same as those for the master of science program. Candidates
in these programs must complete a minimum of 32 credit hours, up to four of which may be a special project course—CAE 594, CAE 597,
or ENVE 597. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be included in the master of
engineering program with prior adviser approval. No thesis or comprehensive examination is required for completion of the degree.

With a Master of Engineering in Transportation Engineering degree, a student will be a qualified transportation planner, traffic engineer, and
traffic safety engineer. Additionally, the student will be trained to understand and evaluate the socioeconomic impacts of transportation and

infrastructure engineering projects.

Curriculum

Code
Core Courses

Title

Select a minimum of four courses from the following with adviser consent:

CAE 523
CAE 543
CAE 544
CAE 546
CAE 548
CAE 555
CAE 575
MATH 525
Project Course
CAE 594
or CAE 597
General Electives

Statistical Analysis Engg Data
Demand Models for Urban Trans
Urban Transportation Planning
Public Transportation Systems
Transportation Systems Mgnt
Transportation Systs Evaluatio
Systems Analysis in Civil Engg
Statistical Models and Methods

Research Problems
Special Problems

Select 17-18 credit hours from the following:

CAE 416
CAE 417
CAE 419
CAE 430
CAE 508
CAE 539
CAE 541
CAE 545
CAE 547
CAE 549
CAE 568
CAE 574
CAE 580

Faclty Dsgn Trnsprtn Syst
Railroad Engineering & Design
Intro Transportation Engg/Dsgn
Probability Cncpt Ce Dsgn
Advanced Bridge Engineering
Intro to Geographic Info Systs
Pavement Evaluation&Management
Traffic Operations & Flow Thry
Advanced Traffic Engineering
Transportation Econ, Dev&Plcy
Transportation Asset Mgmt
Economic Decision Analysis
Intelligent Transport Systems
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Credit Hours
(12-13)
12-13

(1-3)
i3

(17-18)
17-18
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CAE 581 Algorithms in Transportation 3
MATH 522 Mathematical Modeling 3
MATH 542 Stochastic Processes 8
MATH 563 Mathematical Statistics 3
MATH 564 Applied Statistics 3
MATH 565 Monte Carlo Methods in Fin 3
MATH 571 Data Preparation and Analysis 3
MATH 574 Bayesian Computational Stats 3

Minimum degree credits required: 32

Master of Engineering in Urban Systems Engineering, Monitoring
and Control of Urban Systems Track

Curriculum

Code Title Credit Hours
Core Courses (18)
CAE 523 Statistical Analysis Engg Data 3
CAE 558/ENGR 531 Urban Systems Engg Design 3
CAE 559/ENGR 532 Urban Systems Engg Seminar 3
CAE 574 Economic Decision Analysis 3
CAE 575 Systems Analysis in Civil Engg 3
CHE 543 Energy Envir Economics 3
Monitoring and Control of Urban Systems Courses 12)
CAE 527 Congrol of Bldg Envnmtl Systs 3
CAE 580 Intelligent Transport Systems 3
ECE 504 Wireless Comm Systm Design 3
MMAE 543 Modern Control Systems 3
Total Credit Hours 30

Master of Engineering in Urban Systems Engineering, Urban
Building Systems Track

Curriculum
Code Title Credit Hours
Core Courses (18)
CAE 523 Statistical Analysis Engg Data 3
CAE 558/ENGR 531 Urban Systems Engg Design 3
CAE 559/ENGR 532 Urban Systems Engg Seminar 3
CAE 574 Economic Decision Analysis 3
CAE 575 Systems Analysis in Civil Engg 3
CHE 543 Energy Envir Economics 3
Urban Building Systems Courses 12)
Select 12 credit hours from the following courses: 12

CAE 513 Building Science 3

CAE 515 BIM Applications for Bldg Perf 3

CAE 526 Energy Conservation Dsgn:Bldgs 3

CAE 527 Congrol of Bldg Envnmtl Systs 3

CAE 550 Applied Bldg Energy Modeling 3

CAE 556 Net Zero Energy Home Dsgn | 3

CAE 557 Net Zero Energy Home Dsgn |l 3
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MMAE 515 Engineering Acoustics 3

Total Credit Hours 30

Master of Engineering in Urban Systems Engineering, Urban
Transportation Systems Track

Curriculum
Code Title Credit Hours
Core Courses (18)
CAE 523 Statistical Analysis Engg Data 3
CAE 558/ENGR 531 Urban Systems Engg Design 3
CAE 559/ENGR 532 Urban Systems Engg Seminar 3
CAE 574 Economic Decision Analysis 3
CAE 575 Systems Analysis in Civil Engg 3
CHE 543 Energy Envir Economics 3
Urban Transportation Systems Courses 12)
Select 12 credit hours from the following courses: 12

CAE 543 Demand Models for Urban Trans 3

CAE 544 Urban Transportation Planning 4

CAE 546 Public Transportation Systems 3

CAE 548 Transportation Systems Mgnt 3

CAE 549 Transportation Econ, Dev&Plcy 3

CAE 555 Transportation Systs Evaluatio 3

CAE 568 Transportation Asset Mgmt 3

ECE 512 Hybrid Electric Vehicle Drives 3

ECE 544 Wireless and Mobile Networks 8
Total Credit Hours 30
Master of Engineering Management, Project Management Track
Curriculum
Code Title Credit Hours
Core Courses (15)
EMGT 470 Project Management 3
CAE/ENGR 574 Economic Decision Analysis 3
CAE/ENGR 575 Systems Analysis in Civil Engg 3
ENGR 510 Strategic Engineering Mgmt 3
ENGR 592 Engg Management Capstone Exp 3
Project Management Courses 9)
Select nine credit hours from the following courses: 9

CAE 421/ENGR 521 Risk Assessment Engrg 3

CAE 473/ENGR 573 Construction Contract Admin 8

CAE/ENGR 572 Construction Cost Acctg&Cntrl 3

ENGR 520 Best Practices Engg Proj Mgmt 3

ENGR 521 Risk Mgmt in Engg Projects 3

INTM 511 Industrial Leadership 3

MBA 523 Negotiations & Strat Dec Mkng 3
Elective Courses (6)
Select six credit hours from any 500-level BME, CHE, CAE, ECE, EG, ENVE, or MMAE engineering course. 6

Total Credit Hours 30
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Master of Public Works (Infrastructure Engineering and
Management)

The Master of Engineering in Public Works (M.PW.) degree is the most widely recognized educational credential for professionals engaged in
public works and infrastructure engineering and management. The M.PW. program consists of four core courses, five to six elective courses,
and one CAE 597 or CAE 594 special problems course (up to four credit hours). The elective courses should be selected in consultation with
the student'’s adviser. This program is offered in cooperation with the university's Master of Public Administration program.

Curriculum

Code Title Credit Hours
Core Courses 12)
CAE 574 Economic Decision Analysis 3
CAE 575 Systems Analysis in Civil Engg 3
PA 501 Introduction to Public Admin 3
PA 551 Public Infrastructure Mgmt 3
Electives (17-18)
Select 17-18 credit hours (see recommended courses below) 17-18
CAE Special Problems Course (1-3)
CAE 594 Research Problems 1-3

or CAE 597 Special Problems

Minimum degree credits required: 32

Recommended Elective Coursework by Subject
Construction Management

Code Title Credit Hours
CAE 470 Constrctn Methods&Cost Estmg 3
CAE 471 Construction Plan & Scheduling 3
CAE 472 Construction Site Operation 3
CAE 473 Construction Contract Admin 3

Geotechnical Engineering

Code Title Credit Hours
CAE 482 Hydraulic Dsgn Open Chnnl Syst 3
CAE 486 Soil Site Improvement 3
CAE 562 Engineering Behavior of Soils 4
CAE 564 Foundations/Embankments/Earth 4
CAE 565 Rock Mechanics and Tunneling 4
CAE 566 Earthquake Engg/Soil Dynamics 4
CAE 589 Groundwater Hydrology/Sampling 3
CAE 590 Geotechnical Landfill Design 3
ENVE 404 Water & Wastewater Engineering 3
ENVE 551 Industrial Waste Treatment 3

Public Administration - Administration Process

Code Title Credit Hours
PA 502 Organizational Behavior 3
PA 503 Administration Law 3
PA 522 Human Resource Management 3
PA 532 Public Financial Management 3
PA 533 Adyv Financial Managment 3
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Public Administration - Policy Planning

Code Title Credit Hours
PA 537 Crisis Mgmt/Homeland Security 3
PA 538 Info Syst Security/Cyber Crime 3
PA 539 Local Government Mgmt 3
PA 562 Urban and Metropolitan Gov 3
PA 578 Plan,Policy Making&Bult Envir 3
PA 588 Incident Rspnse Disaster Rcvry 3]

Structural Engineering

Code Title Credit Hours
CAE 504 Seismic Retrofit/Earthquake 4
CAE 506 Building Env Rehab Engineering 3
CAE 508 Advanced Bridge Engineering 3
CAE 518 Advanced Reinforced Concrete 3
CAE 520 Buckling of Structures 4
CAE 525 Advd Steel&Composite Structure 4
CAE 551 Prestressed Concrete 3

Transportation Engineering

Code Title Credit Hours
CAE 419 Intro Transportation Engg/Dsgn 3
CAE 523 Statistical Analysis Engg Data 3
CAE 540 Asphalt Concrete Mix Design 3
CAE 541 Pavement Evaluation&Management 3
CAE 544 Urban Transportation Planning 4
CAE 545 Traffic Operations & Flow Thry 3
CAE 546 Public Transportation Systems 3
CAE 547 Advanced Traffic Engineering 3
CAE 548 Transportation Systems Mgnt 3
CAE 549 Transportation Econ, Dev&Plcy 3
CAE 555 Transportation Systs Evaluatio 3
CAE 568 Transportation Asset Mgmt 3
CAE 574 Economic Decision Analysis 3
CAE 580 Intelligent Transport Systems 3
CAE 581 Algorithms in Transportation 3
MATH 522 Mathematical Modeling 3
MATH 525 Statistical Models and Methods 3
MATH 542 Stochastic Processes 3
MATH 563 Mathematical Statistics 3
MATH 564 Applied Statistics 3
MATH 565 Monte Carlo Methods in Fin 3
MATH 571 Data Preparation and Analysis 3
MATH 574 Bayesian Computational Stats 3
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Master of Science in Architectural Engineering

The Master of Science in Architectural Engineering is a research and thesis-based degree program oriented toward students who wish to
develop more knowledge about the design, construction, and operation of buildings and their systems. Students are required to specialize in
one field of concentration: Building Systems, Construction Management, or Structures.

Students are expected to conduct research at a rigorous level above and beyond the coursework-only Master of Engineering in Architectural
Engineering degree program. The program also serves as a foundation for research for students who intend to pursue a doctoral degree.
Students with a variety of academic backgrounds are eligible to apply for the program, including those with undergraduate degrees in
engineering disciplines (e.g. architectural, civil, mechanical, environmental, and others) and non-engineering disciplines (e.g. architecture,
construction management, environmental science, and others).

Students specializing in the Building Systems concentration are expected to have passed thermodynamics and fluid mechanics in their
undergraduate studies. Students specializing in the Structures concentration are expected to have passed steel design and concrete design.
If students have not passed these courses, they may be required to take deficiency courses in their first year of study or in the summer
before their first year of study. Each applicant will be evaluated on a case-by-case basis during the application review process to determine
any deficiency course requirements.

Curriculum

Degree candidates in the master of science program must complete a minimum of 32 credit hours, six to eight of which must be research
and thesis credits. Up to 12 credit hours of 400-level undergraduate coursework may be included in the program with prior adviser approval.
An oral defense of the thesis constitutes the comprehensive examination, and no additional written comprehensive examination is required.

Requirement Credits

Minimum Credits Required 32

Maximum 400-Level Credit 12

Minimum 500-Level Credit 20

Minimum CAE Credit 24

Maximum Transfer Credit 9

Code Title Credit Hours
Required Courses (6)
CAE 513 Building Science ! 3
CAE 523 Statistical Analysis Engg Data ! 3
Thesis Research (6-8)
CAE 591 Research and Thesis M.S. 6-8
Specialization Electives (18)
Select a minimum of 18 credit hours in one field of concentration. See the Specializations tab on this page. 18
Elective Courses (0-2)
Select zero to two credit hours from any of the ARCE fields of concentration 2 0-2

! Students who have previously passed an equivalent course in their prior degree programs may substitute another course for CAE 513

and/or CAE 523 with adviser and departmental approval.

General background courses, or graduate courses offered by the College of Architecture, Engineering Graphics, or other relevant
departments in the Armour College of Engineering may be chosen as electives with adviser and departmental approval.

Architectural Engineering Specializations

Students must complete 18 credit hours from one area of specialization (Building Systems, Construction Management, or Structures). Other
courses may be accepted for the specialization requirement with adviser and departmental approval.

Building Systems
Code Title Credit Hours
Select a minimum of 18 credit hours from the following: 18
ARCH 551 Desn Energy-Efficient Bldg | 3
ARCH 552 Design of Energy-Eff Bldg Il 3
CAE 422 Sprinklers Standpipes Fire Pum 3
CAE 425 Fire Protection & Life Safety 3
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CAE 461 Plumbing/Fire Protection Dsgn 3

CAE 464 HVAC Systems Design 3

CAE 466 Building Electrical/Lighting 3

CAE 467 Lighting Systems Design 3

CAE 510 Dynamics of Fire 3

CAE 515 BIM Applications for Bldg Perf 3

CAE 517 HVAC Systems Design 3

CAE 524 Building Enclosure Design 3

CAE 526 Energy Conservation Dsgn:Bldgs 3

CAE 527 3

CAE 550 Applied Bldg Energy Modeling 3

CAE 553 Measurement & Instrumentation 3

CAE 556 Net Zero Energy Home Dsgn | 3

CAE 557 Net Zero Energy Home Dsgn Il 3

CAE 575 Systems Analysis in Civil Engg 3

CAE 597 Special Problems 1-20

ENVE 576 Indoor Air Pollution 3

MMAE 517 Computational Fluid Dynamics 3

MMAE 525 Fundamentals of Heat Transfer 8
Total Credit Hours 18
Construction Management
Code Title Credit Hours
Select a minimum 18 credit hours from the following: 18

ARCH 560 Intd Bldg Deliv Prac/BIM 8

CAE 470 Constrctn Methods&Cost Estmg 3

CAE 471 Construction Plan & Scheduling 3

CAE 472 Construction Site Operation 3

CAE 473 Construction Contract Admin 3

CAE 486 Soil Site Improvement 3

CAE 570 Legal Issues in Civil Engrg 3

CAE 571 Lean Construction and Control 3

CAE 572 Construction Cost Acctg&Cntrl 3

CAE 573 Construction Mgmt with BIM 3

CAE 574 Economic Decision Analysis 3

CAE 575 Systems Analysis in Civil Engg 3

CAE 577 Constuction Equip Management 3

CAE 578 Construction Claims Mgmt 3

CAE 579 Real Estate Fundamentals 3

CAE 597 Special Problems 1-20
Total Credit Hours 18
Structures
Code Title Credit Hours
Select a minimum of 18 credit hours from the following: 18

CAE 410 Intro to Wind/Earthquake Engg 3

CAE 435 Experimental Anlys Structures 3

CAE 436 Dsgn Masonry/Timber Structures 3

CAE 457 Geotechnical Foundation Dsgn 3

CAE 503 Advanced Structural Analysis 3

CAE 504 Seismic Retrofit/Earthquake 4

CAE 506 Building Env Rehab Engineering 3
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Total Credit Hours

Master of Science in Civil Engineering

Four technical areas (construction, geotechnical, structural, and transportation engineering) are included in the Master of Science in Civil
Engineering program. Degree candidates in the master of science program must complete a minimum of 32 credit hours, six to eight of
which are for research and thesis. Up to 12 credit hours of 400-level undergraduate coursework (except CAE 431 and CAE 432) may be
included in the M.S. program with prior adviser approval. An oral defense of the thesis constitutes the comprehensive examination, and no

additional written comprehensive examination is required.

Curriculum

Construction Engineering and Management Emphasis
Code Title

Required Courses

CAE 570 Legal Issues in Civil Engrg

CAE 571 Lean Construction and Control
CAE 574 Economic Decision Analysis
CAE 577 Constuction Equip Management

Elective Courses

Select 12-14 credit hours

Thesis Research

CAE 591 Research and Thesis M.S.

Geotechnical Engineering Emphasis

Code Title

Required Courses

CAE 562 Engineering Behavior of Soils

CAE 564 Foundations/Embankments/Earth
CAE 565 Rock Mechanics and Tunneling
CAE 566 Earthquake Engg/Soil Dynamics

Elective Courses

Select 8-10 credit hours

Thesis Research

CAE 591 Research and Thesis M.S.

Credit Hours
(12)

3

3

3

3

(12-14)
12-14

(6-8)

6-8

Minimum degree credits required: 32

Credit Hours
(16)
4
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Structural Engineering Emphasis
Code Title
Required Courses

MMAE 501 Engineering Analysis |

or CAE 514 Math Methods for Struct Engnrg
CAE 503 Advanced Structural Analysis
CAE 518 Advanced Reinforced Concrete
CAE 525 Advd Steel&Composite Structure

Elective Courses

Select 11-13 credit hours

Thesis Research

CAE 591 Research and Thesis M.S.

Transportation Engineering Emphasis
Code Title
Required Courses

Select a minimum of four courses from the following (with adviser consent):

CAE 523 Statistical Analysis Engg Data
CAE 543 Demand Models for Urban Trans
CAE 544 Urban Transportation Planning
CAE 546 Public Transportation Systems
CAE 548 Transportation Systems Mgnt
CAE 555 Transportation Systs Evaluatio
CAE 575 Systems Analysis in Civil Engg
MATH 525 Statistical Models and Methods

Thesis Research

CAE 591 Research and Thesis M.S.

Elective Courses
Select 12-14 credit hours from the following: !

CAE 419 Intro Transportation Engg/Dsgn
CAE 540 Asphalt Concrete Mix Design
CAE 541 Pavement Evaluation&Management
CAE 545 Traffic Operations & Flow Thry
CAE 547 Advanced Traffic Engineering
CAE 549 Transportation Econ, Dev&Plcy
CAE 568 Transportation Asset Mgmt
CAE 574 Economic Decision Analysis
CAE 580 Intelligent Transport Systems
CAE 581 Algorithms in Transportation
MATH 522 Mathematical Modeling

MATH 542 Stochastic Processes

MATH 563 Mathematical Statistics

MATH 564 Applied Statistics

MATH 565 Monte Carlo Methods in Fin
MATH 571 Data Preparation and Analysis
MATH 574 Bayesian Computational Stats

Other courses are allowed but are subject to adviser approval.

Minimum degree credits required: 32

Credit Hours
(13)
3

3

3

4
(11-13)
11-13
(6-8)
6-8

Minimum degree credits required: 32

Credit Hours
(12-13)
12-13

W W W W WSS, wWww

(6-8)
6-8
(12-14)
12-14
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Minimum degree credits required: 32
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Master of Science in Environmental Engineering

This program makes it possible for the student to build a strong foundation in environmental engineering and, through their research, to
specialize in one area.

Curriculum

Code Title Credit Hours
Core Courses (15)
CAE 523 Statistical Analysis Engg Data 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physcheml Prcs in Envir Eng 3
ENVE 580 Hazardous Waste Engineering 3
Elective Courses (9-11)
Select 9-11 credit hours 9-11
Thesis Research (6-8)
ENVE 591 Research and Thesis M.S. 6-8

Minimum degree credits required: 32

The student must have a minimum grade point average of 3.0/4.0 in the core courses. Aside from the core courses, coursework may be
selected (with adviser approval) to satisfy the needs of the individual student.

Up to nine credit hours in 400-level courses may be selected in some cases to overcome deficiencies or broaden the student’s background.
In addition, master's degree students take six to eight credit hours of research (ENVE 591). The final step in this program is an oral defense
of the thesis; no additional written comprehensive exam is required.

Doctor of Philosophy in Architectural Engineering

The objective of the Doctor of Philosophy in Architectural Engineering program is to provide a unique avenue for the advanced study of
the design, construction, and operation of buildings and their systems. Students can specialize in any relevant aspect of Architectural
Engineering in which CAEE faculty members have expertise, which includes: building energy and environmental systems, structures, or
construction engineering and management. Through state-of-the-art and original research, students are expected to achieve a high level
of mastery in the study of buildings and their systems, which should be demonstrated by successful defense of their dissertation and
the publication of novel research results in peer-reviewed academic journals. Students who earn a Doctor of Philosophy in Architectural
Engineering will be prepared for careers in both academia and industrial research and development. The program is intended for students
with bachelor's or master’s degrees in architectural engineering, civil engineering, mechanical engineering, or other related disciplines.

Requirement Credits

Maximum Credits Required 84

Maximum 400-Level Credit 12

Maximum Transfer Credit 32

Code Title Credit Hours
Master of Science transfer coursework (32)
Maximum amount eligible for transfer is 32 credit hours 32
Ph.D. Coursework (16-28)
Select 16-28 credit hours of 500-level and above CAE, CS, ENVE, MATH, or MMAE courses. | 16-28
Ph.D. Research (24-36)
CAE 691 Research and Thesis Ph.D. 24-36

! 400-level courses and courses in other disciplines may be chosen as electives with adviser and departmental approval.
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Doctor of Philosophy in Civil Engineering

The doctoral degree in civil engineering is awarded upon demonstration of an ability to make substantial creative contributions to knowledge
in architectural, construction, geotechnical, structural, or transportation engineering. The full-time doctoral program generally consists of

at least two complete years of academic preparation, followed by at least one year of full-time research in residence at the university. The
coursework must include 12 credit hours of core courses in the respective fields listed in the section describing the Master of Science in
Civil Engineering (p. 109).

To be admitted to candidacy, students must pass a qualifying examination, which involves an oral presentation of two research papers
selected by the student's adviser. The qualifying examination is administered by a research committee approved by the chairperson.

The exam is diagnostic in nature. The results of the exam will determine the student's potential for success in the Ph.D. program. The
department may waive this requirement for students who hold an M.S. degree from lllinois Institute of Technology in the same field. This
examination should be completed within three semesters of entry into the program.

The candidate should pass the comprehensive examination at least one year prior to the date of graduation. The comprehensive
examination is an oral examination that is administered by a research committee approved by the chairperson. The candidate presents the
research proposal and answers questions of a general professional nature. The research project must be in harmony with the interests of
the faculty and with the facilities of the department.

Although doctoral research can begin after admission to the Ph.D. program, the major portion of the research should take place after the
comprehensive examination is passed and the research proposal is approved by the research committee. Research will be conducted under
the supervision of a full-time faculty member and students should work to involve all members of their research committee.

The preliminary thesis draft must meet the approval of all members of the research committee. An oral examination in defense of the
thesis is given as an open university seminar. The thesis defense must meet with the approval of the research committee; if it does not, the
committee has the authority to determine whether or not to grant a re-examination.

Curriculum

Requirement Credits

Minimum Credits Required 84

Maximum 400-Level Credit 12

Maximum Transfer Credit 32

Code Title Credit Hours
Master of Science transfer coursework (32)
Maximum amount eligible for transfer is 32 credit hours 32
Ph.D. Coursework (28)
Select 28 credit hours 28
Ph.D. Research (24)
CAE 691 Research and Thesis Ph.D. 24
Total Credit Hours 84

Doctor of Philosophy in Environmental Engineering

The doctoral degree in environmental engineering is awarded upon demonstration of an ability to make substantial creative contributions

to knowledge in environmental engineering. The full-time doctoral program generally consists of at least two complete years of academic
preparation, followed by at least one year of full-time research in residence at the university. The coursework must include 15 credit hours of
core environmental engineering courses listed in the section describing the Master of Science in Environmental Engineering (p. 111).

To be admitted to candidacy, students must pass a qualifying examination, which involves an oral presentation of two research papers
selected by the student's adviser. The qualifying examination is administered by a research committee approved by the chairperson.

The exam is diagnostic in nature. The results of the exam will determine the student's potential for success in the Ph.D. program. The
department may waive this requirement for students who hold an M.S. degree from lllinois Institute of Technology in the same field. This
examination should be completed within three semesters of entry into the program.

The candidate should pass the comprehensive examination at least one year prior to the date of graduation. The comprehensive
examination is an oral examination that is administered by a research committee approved by the chairperson. The candidate presents the
research proposal and answers questions of a general professional nature. The research project must be in harmony with the interests of
the faculty and with the facilities of the department.
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Although doctoral research can begin after admission to the Ph.D. program, the major portion of the research should take place after the
comprehensive examination is passed and the research proposal is approved by the research committee. Research will be conducted under
the supervision of a full-time faculty member and students should work to involve all members of their research committee.

The preliminary thesis draft must meet the approval of all members of the research committee. An oral examination in defense of the
thesis is given as an open university seminar. The thesis defense must meet with the approval of the research committee; if it does not, the
committee has the authority to determine whether or not to grant a re-examination.

Curriculum

Requirement Credits

Minimum Credits Required 84

Maximum Transfer Credit 42

Code Title Credit Hours
Master of Science transfer coursework (32)
Maximum amount eligible for M.S. degree transfer is 32 credit hours 32
Required Courses (15)
CAE 523 Statistical Analysis Engg Data 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physcheml Prcs in Envir Eng 3
ENVE 580 Hazardous Waste Engineering 3
General Electives (1-13)
Select 1-13 credit hours as needed to achieve total of 84 credit hours 1-1'3
Ph.D. Research (24-36)
ENVE 691 Research and Thesis Ph.D. 24-36
Master of Engineering in Environmental Engineering with
Specialization in Energy/Environment/Economics (E3)

Curriculum

Code Title Credit Hours
Core Courses (24)
CAE 523 Statistical Analysis Engg Data 3]
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physcheml Prcs in Envir Eng 3
ENVE 580 Hazardous Waste Engineering 3
Select one E3 course from Group A 3
Select two E3 courses from Group B ! 6
Special Project Research (2-5)
ENVE 597 Special Problems 2-5
Additional E3 Courses (3-6)
Select three to six credit hours with the approval of adviser 3-6

Minimum degree credits required: 32

In addition to the listed E3 Group B course options, Master of Engineering in Environmental Engineering students may
select CAE 589 as a Group B course option.

E3 Courses

See descriptions under the respective department’s course listings.
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Group A
CHE 503
CHE 536
CHE 541
CHE 542
CHE 565
ECE 550
ECE 551
ECE 552
ECE 553
ECE 554
ECE 555
ECE 557
ECE 558
ECE 559
ECE 560
ECE 561
ECE 562
ECE 563
ECE 564
MMAE 517
MMAE 520
MMAE 522
MMAE 523
MMAE 524
MMAE 525
MMAE 526
MMAE 527

Group B
CHE 541

CHE 560

ENVE 501
ENVE 506
ENVE 542
ENVE 551
ENVE 561
ENVE 570
ENVE 577
ENVE 578
ENVE 580

Thermodynamics

Computational Techniques in Engineering
Renewable Energy Technologies
Fluidization and Gas-Solids Flow Systems
Fundamentals of Electrochemistry

Power Electronic Dynamics and Control
Advanced Power Electronics

Adjustable Speed Drives

Power System Planning

Power System Relaying

Power Market Operations

Fault-Tolerant Power Systems

Power System Reliability

High Voltage Power Transmission

Power Systems Dynamics and Stability
Deregulated Power Systems

Power System Transaction Management
Artificial Intelligence in Smart Grid

Control and Operation of Electric Power Systems
Computational Fluid Dynamics

Advanced Thermodynamics

Nuclear, Fossil-Fuel, and Sustainable Energy Systems
Fundamentals of Power Generation
Fundamentals of Combustion
Fundamentals of Heat Transfer
Conduction and Diffusion

W W W W WwWwwWwWwwwwwwowowowowowowowowowowowwowowow

Heat Transfer. Convection and Radiation

Renewable Energy Technologies

Statistical Quality and Process Control

Environmental Chemistry

Chemodynamics

Physiochemical Processes in Environmental Engineering
Industrial Waste Treatment

Design of Environmental Engineering Processes

Air Pollution Meteorology

Design of Air Pollution Control Devices

Physical and Chemical Processes for Industrial Gas Cleaning

W W W W wwwwwwow

Hazardous Waste Engineering

Master of Science in Environmental Engineering with Specialization
in Energy/Environment/Economics (E3)

Curriculum

Code

Core Courses
CAE 523
ENVE 501
ENVE 506
ENVE 542

Title Credit Hours

(24)
Statistical Analysis Engg Data 3
Environmental Chemistry 3
Chemodynamics 3
Physcheml Prcs in Envir Eng 3
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ENVE 580 Hazardous Waste Engineering 3
Select one E3 course from Group A 3
Select two E3 courses from Group B ! 6
Elective Courses (0-2)
Select zero to two credit hours 0-2
Thesis Research (6-8)
ENVE 591 Research and Thesis M.S. 6-8

Minimum degree credits required: 32

In addition to the listed E3 Group B course options, Master of Science in Environmental Engineering students may select CAE 589 as
a Group B course option.

Students may apply up to two 400-level courses to the M.S. degree requirements with their adviser’s approval.

E3 Courses

See descriptions under the respective department’s course listings.

Group A

CHE 503 Thermodynamics 3
CHE 536 Computational Techniques in Engineering 3
CHE 541 Renewable Energy Technologies 3
CHE 542 Fluidization and Gas-Solids Flow Systems 3
CHE 565 Fundamentals of Electrochemistry 3
ECE 550 Power Electronic Dynamics and Control 3
ECE 551 Advanced Power Electronics 3
ECE 552 Adjustable Speed Drives 3
ECE 553 Power System Planning 3
ECE 554 Power System Relaying 3
ECE 555 Power Market Operations 3
ECE 557 Fault-Tolerant Power Systems 3
ECE 558 Power System Reliability 3
ECE 559 High Voltage Power Transmission 3
ECE 560 Power Systems Dynamics and Stability 3
ECE 561 Deregulated Power Systems 3
ECE 562 Power System Transaction Management 3
ECE 563 Artificial Intelligence in Smart Grid 3
ECE 564 Control and Operation of Electric Power Systems 3
MMAE 517 Computational Fluid Dynamics 3
MMAE 520 Advanced Thermodynamics 3
MMAE 522 Nuclear, Fossil-Fuel, and Sustainable Energy Systems 3
MMAE 523 Fundamentals of Power Generation 3
MMAE 524 Fundamentals of Combustion 3
MMAE 525 Fundamentals of Heat Transfer 3
MMAE 526 Conduction and Diffusion 8
MMAE 527 Heat Transfer: Convection and Radiation 3
Group B

CHE 541 Renewable Energy Technologies 3
CHE 560 Statistical Quality and Process Control 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physiochemical Processes in Environmental Engineering 3
ENVE 551 Industrial Waste Treatment 8
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ENVE 561 Design of Environmental Engineering Processes 3
ENVE 570 Air Pollution Meteorology 3
ENVE 577 Design of Air Pollution Control Devices 3
ENVE 578 Physical and Chemical Processes for Industrial Gas Cleaning 3
ENVE 580 Hazardous Waste Engineering 3
Doctor of Philosophy in Environmental Engineering with
Specialization in Energy/Environment/Economics (E3)

Curriculum

Code Title Credit Hours
Core Courses (18)
CHE 543 Energy Envir Economics 3
Select five E3 courses from Groups A and/or B ! 15
Ph.D. Research (24)
ENVE 691 Research and Thesis Ph.D. 24

Minimum degree credits required: 84

In addition to the listed E3 Group B course options, Ph.D. in Environmental Engineering students may select CAE 589 as a Group B
course option.

Candidates must pass written qualifying and comprehensive examinations and must defend their thesis in an oral examination. The Ph.D.
committee for E3 students must include at least one E3 professor from outside the student’s department.

E3 Courses

See descriptions under the respective department’s course listings.

Group A

CHE 503 Thermodynamics 3
CHE 536 Computational Techniques in Engineering 3
CHE 541 Renewable Energy Technologies 3
CHE 542 Fluidization and Gas-Solids Flow Systems 3
CHE 565 Fundamentals of Electrochemistry 3
ECE 550 Power Electronic Dynamics and Control 3
ECE 551 Advanced Power Electronics 3
ECE 552 Adjustable Speed Drives 3
ECE 553 Power System Planning 3
ECE 554 Power System Relaying 3
ECE 555 Power Market Operations 3
ECE 557 Fault-Tolerant Power Systems 3
ECE 558 Power System Reliability 3
ECE 559 High Voltage Power Transmission 3
ECE 560 Power Systems Dynamics and Stability 3
ECE 561 Deregulated Power Systems 3
ECE 562 Power System Transaction Management 3
ECE 563 Artificial Intelligence in Smart Grid 3
ECE 564 Control and Operation of Electric Power Systems 3
MMAE 517 Computational Fluid Dynamics 3
MMAE 520 Advanced Thermodynamics 3
MMAE 522 Nuclear, Fossil-Fuel, and Sustainable Energy Systems 3
MMAE 523 Fundamentals of Power Generation 3
MMAE 524 Fundamentals of Combustion 3
MMAE 525 Fundamentals of Heat Transfer 3
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MMAE 526 Conduction and Diffusion

MMAE 527 Heat Transfer. Convection and Radiation

Group B

CHE 541 Renewable Energy Technologies 3
CHE 560 Statistical Quality and Process Control 3
ENVE 501 Environmental Chemistry 3
ENVE 506 Chemodynamics 3
ENVE 542 Physiochemical Processes in Environmental Engineering 3
ENVE 551 Industrial Waste Treatment 3
ENVE 561 Design of Environmental Engineering Processes 3
ENVE 570 Air Pollution Meteorology 3
ENVE 577 Design of Air Pollution Control Devices 3
ENVE 578 Physical and Chemical Processes for Industrial Gas Cleaning 3
ENVE 580 Hazardous Waste Engineering 3
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Certificate in Air Resources

This program explores outdoor air quality, causes of outdoor air pollution, and investigative and diagnostic techniques used in outdoor air

quality control.

Gainful Employment Disclosure for the Certificate in Air Resources

Curriculum

Code Title Credit Hours
Required Course (3)
ENVE 570 Air Pollution Meteorology 3
Elective Courses 9)
ENVE 576 Indoor Air Pollution

ENVE 577 Dsgn of Air Poltn Control Dvcs

ENVE 578 Phys&Chem Prcs Indus Gas Cing

Total Credit Hours 12

Certificate in Architectural Engineering

Curriculum
Code Title Credit Hours
Required Coures 3
CAE 513 Building Science 3
Elective Courses (6)
Select a minimum of two courses from the following: 6

CAE 461 Plumbing/Fire Protection Dsgn 3

CAE 464 HVAC Systems Design 3

CAE 515 BIM Applications for Bldg Perf 3

CAE 524 Building Enclosure Design 3

CAE 526 Energy Conservation Dsgn:Bldgs 3

CAE 550 Applied Bldg Energy Modeling 3

CAE 553 Measurement & Instrumentation 3

CAE 556 Net Zero Energy Home Dsgn | 3

CAE 557 Net Zero Energy Home Dsgn Il 3
Total Credit Hours 9
Gainful Employment Disclosure for Certificate in Architectural Engineering
Certificate in Construction Management
Curriculum
Code Title Credit Hours
Required Courses 12)
Select a minimum of four courses from the following: 12

CAE 470 Constrctn Methods&Cost Estmg 3

CAE 471 Construction Plan & Scheduling 3

CAE 472 Construction Site Operation 3

CAE 473 Construction Contract Admin 8

CAE 570 Legal Issues in Civil Engrg 3

CAE 571 Lean Construction and Control 8

CAE 572 Construction Cost Acctg&Cntrl 3

CAE 573 Construction Mgmt with BIM 3

CAE 574 Economic Decision Analysis 3
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CAE 575 Systems Analysis in Civil Engg 3
CAE 577 Constuction Equip Management 3
CAE 578 Construction Claims Mgmt 3
CAE 579 Real Estate Fundamentals 3
Total Credit Hours 12
Gainful Employment Disclosure for Certificate in Construction Management
Certificate in Earthquake and Wind Engineering Design
Curriculum
Code Title Credit Hours
Required Courses (12-14)
Select a minimum of four courses from the following: 12-14
CAE 410 Intro to Wind/Earthquake Engg 3
CAE 518 Advanced Reinforced Concrete 8
CAE 525 Advd Steel&Composite Structure 4
CAE 582 Structural Wind&Earthquake Eng 4
CAE 583 PBSSD of Buildings and Bridges 3
CAE 586 Seismic Dsgn of Bldg&Brdg Str 3
Total Credit Hours 12-14

Gainful Employment Disclosure for Certificate in Earthquake and Wind Engineering Design

Certificate in Hazardous Waste
Engineering

This program is an introduction to the characterization of hazardous waste sites, common and innovative remediation techniques, and
current issues in hazardous waste engineering.

Gainful Employment Disclosure for Certificate in Hazardous Waste Management

Curriculum
Code Title Credit Hours
Required Course (3)
ENVE 580 Hazardous Waste Engineering 3
Elective Courses (6)
Select a minimum of two courses from the following: 6

CAE 589 Groundwater Hydrology/Sampling 3

ENVE 506 Chemodynamics 3

ENVE 542 Physcheml Prcs in Envir Eng 3

ENVE 577 Dsgn of Air Poltn Control Dvcs 3
Total Credit Hours 9

Certificate in Infrastructure Engineering and Management

Curriculum

Code Title Credit Hours
Required Courses (6)
PA 501 Introduction to Public Admin 3

PA 551 Public Infrastructure Mgmt 3
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Elective Courses (6)
Select a minimum of two courses from the following (with adviser consent): 6
CAE 408 Bridge Structural Design 3
CAE 416 Faclty Dsgn Trnsprtn Syst 3
CAE 417 Railroad Engineering & Design 3
CAE 419 Intro Transportation Engg/Dsgn 3
CAE 471 Construction Plan & Scheduling 3
CAE 486 Soil Site Improvement 3
CAE 508 Advanced Bridge Engineering 3
CAE 523 Statistical Analysis Engg Data 3
CAE 539 Intro to Geographic Info Systs 3
CAE 541 Pavement Evaluation&Management 3
CAE 544 Urban Transportation Planning 4
CAE 546 Public Transportation Systems 3
CAE 548 Transportation Systems Mgnt 3
CAE 549 Transportation Econ, Dev&Plcy 3
CAE 555 Transportation Systs Evaluatio 3
CAE 568 Transportation Asset Mgmt 3
CAE 574 Economic Decision Analysis 3
CAE 575 Systems Analysis in Civil Engg 3
CAE 581 Algorithms in Transportation 3
CAE 590 Geotechnical Landfill Design 3
Total Credit Hours 12

Gainful Employment Disclosure for Certificate in Infrastructure Engineering and Management

Certificate in Indoor Air Quality

This program covers sick building syndrome, the causes of indoor air pollution, and investigative and diagnostic techniques used in

controlling indoor air quality.

Gainful Employment Disclosure for Certificate in Indoor Air Quality

Curriculum

Code Title

Required Course

ENVE 576 Indoor Air Pollution

Elective Courses
Select a minimum of two courses from the following:

BIOL 514 Toxicology

CAE 464 HVAC Systems Design

CAE 523 Statistical Analysis Engg Data
ENVE 506 Chemodynamics

w W w w

Credit Hours
(3)

3

(6)

6

Total Credit Hours
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Curriculum
Code Title Credit Hours
Select a minimum of two courses from the following (with adviser consent): 6
CAE 523 Statistical Analysis Engg Data 3
CAE 544 Urban Transportation Planning 4
CAE 546 Public Transportation Systems 3
CAE 548 Transportation Systems Mgnt 3
CAE 555 Transportation Systs Evaluatio 3
CAE 575 Systems Analysis in Civil Engg 3
Select a minimum of two courses from the following (with adviser consent): 6
CAE 416 Faclty Dsgn Trnsprtn Syst 3
CAE 417 Railroad Engineering & Design 3
CAE 419 Intro Transportation Engg/Dsgn 3
CAE 539 Intro to Geographic Info Systs 3
CAE 549 Transportation Econ, Dev&Plcy 3
CAE 568 Transportation Asset Mgmt 3
CAE 574 Economic Decision Analysis 3
CAE 581 Algorithms in Transportation 3
MATH 525 Statistical Models and Methods 3
MATH 563 Mathematical Statistics 8
MATH 564 Applied Statistics 3
MATH 571 Data Preparation and Analysis 3
Total Credit Hours 12

Gainful Employment Disclosure for Certificate in Transportation Systems Planning

Certificate in Water and Wastewater Treatment

This program is an introduction to the biological and physical/chemical processes used in water and wastewater treatment, and the design
of water and wastewater treatment processes.

Gainful Employment Disclosure for Water and Wastewater Treatment

Curriculum

Code

Required Courses
ENVE 501

ENVE 513

ENVE 542

ENVE 561

Title

Environmental Chemistry
Biotech Processes in ENVE
Physcheml Prcs in Envir Eng
Dsgn of Envrmtl Engr Prcs

Credit Hours
(12)

3

3

8

3

Total Credit Hours

12
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Electrical and Computer Engineering

Siegel Hall, Suite 103
3301 S. Dearborn St.
Chicago, IL 60616
312.567.3400
gradinfo@ece.iit.edu
engineering.iit.edu/ece

Chair
Jafar Saniie

Faculty with Research Interests
For more information regarding faculty visit the Department of Electrical and Computer Engineering website.

The Department of Electrical and Computer Engineering offers academic programs in advanced study to graduates with technical
backgrounds in preparation for careers in industry and in academic research. In addition to the doctoral and master’s degrees, which are
granted in recognition of research contribution and coursework, the department offers a number of professional master's degrees and
certificate programs to enable practicing engineers to pursue continuing education in their areas of interest.

Faculty members are engaged in research in the forefront of their fields, with funding derived from industrial and government research
grants and contracts, which provide support to graduate students in the form of research assistantships, in addition to the development and
the maintenance of the research facilities. The department also offers a number of fellowships and teaching assistantships on a competitive
basis.

Admission to graduate study in one of the programs requires the completion of an undergraduate degree or its equivalent in electrical
engineering, computer engineering, or other engineering disciplines from an accredited university. Individuals with backgrounds in other
fields of engineering are required to complete courses in the core undergraduate curriculum before commencing graduate work.

For many years, the graduate programs offered by the department have facilitated professionals in industry to advance their knowledge
through the pursuit of graduate degrees. The Office of Digital Learning, the interactive distance learning facility of Illinois Institute of
Technology, provides support to continuing education by making numerous courses accessible via the Internet and a regional multi-channel
television network serving almost 20 industrial organizations in the metropolitan Chicago area.

Research Centers and Facilities

The department operates research laboratories for work in CAD (Computer-Aided Design), for VLSI (Very- Large-Scale Integration), and

SoC (System-on-Chip) circuit design, communications, computer networking, wireless networks, network security, cloud computing, cyber
physical systems, embedded computing, image processing, medical imaging, data mining, microwave electronics, power systems, smart
grids, signal processing, and ultrasonic imaging. The Electric Power and Power Electronics Center supports research initiatives with support
from industry and government in the areas of power systems, power electronics, electric machines, motor drives, and vehicular power
systems. The Medical Imaging Research Center conducts research in numerous forms for imaging and data analysis, and includes the
Advance X-ray Imaging Laboratory (AXIL), which is developing new types of x-ray devices. The department also collaborates with and utilizes
the research resources of the Pritzker Institute of Biomedical Science and Engineering and nearby national laboratories.

The department has state-of-the-art computer systems to enhance and extend the generally available system in the university. A primary
resource is a network of more than 100 high-performance workstations, file servers, and computer servers, computer clusters for both

CPU and GPU (Graphics Processing Unit) based computing, running the Windows/Unix/Linux/OS X operating system. With mass storage,
CD-ROM drives, tape drives, and accelerated graphics, these systems provide students and researchers with an array of software tools
including: programming languages (C, C++, Java, FORTRAN, Python, Perl, CUDA, Open CL, etc.), software development tools, software and
hardware simulators, and electronic computer-aided design packages from companies such as Cadence, Synopsys, Avanti, Synplicity, Xilinx,
Altera, Mentor Graphics, EPRI, and ESCA.

In addition to the workstations, the department maintains a collection of PCs for ECE students, including a set of machines that can be
dedicated to hardware/software projects. The computers are connected via high-speed Ethernet, (wired and wireless), which in turn is
connected to the university’'s backbone and the Internet.

Research Areas

Active research programs are conducted in the general areas of communications systems, wireless networks, computer systems, computer
networks, wireless security, cloud computing and micro-electronics, electromagnetics and electronics, power and control systems, and
signal and image processing.
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Energy/Environment/Economics (E3)

The Energy/Environment/Economics (E3) program was developed to respond to the rapidly changing needs of the energy industry

by providing the interdisciplinary research and training required to produce a new breed of engineer—one who specializes in energy
technologies and who understands the associated environmental and sustainability issues and economic forces that drive technology
choice.

The E3 specialization requires an interdisciplinary thesis in an E3 area of research for M.S. and Ph.D. degrees, and an interdisciplinary
graduate project or additional energy and sustainability courses for professional master’s degrees. Graduate students in E3 should also be
enrolled in fundamental courses related to the topics of energy, environment, and economics. E3 is designed primarily for students majoring
in engineering who are planning careers in energy-related fields. This interdisciplinary training prepares students to be not only creative and
expert in a specialized area of energy extraction, conversion, or utilization, but also to possess a broad knowledge base of different energy
sources, of sustainability issues related to energy extraction, conversion, and utilization, and of the impact of sustainability principles on
the design and operation of energy systems. Furthermore, students will gain sufficient knowledge of sustainability and regulatory issues to
enable them to make more viable technology choices.

Admission Requirements

Minimum Cumulative Undergraduate GPA
3.0/4.0

Minimum GRE Scores
* Master's/Master of Science: 304 (quantitative + verbal), 3.5 (analytical writing)
+ Ph.D.: 304 (quantitative + verbal), 3.5 (analytical writing)

Minimum TOEFL Scores

80/550 (internet-based/paper-based test scores)

Meeting the minimum GPA and test score requirements does not guarantee admission. Test scores and GPA are just two of

several important factors considered. Professional master’s degrees in electrical and computer engineering, network engineering,
telecommunication and software engineering, power engineering, biomedical images and signals, VLSI and microelectronics, and electricity
markets do not require GRE scores for applicants who hold undergraduate degrees from universities in the United States with a minimum
cumulative GPA of 3.0/4.0.

Admission to the master’s degree programs normally requires a bachelor's degree from an accredited institution in electrical engineering
or computer engineering. Applicants with backgrounds in other fields with proficiency in engineering sciences, physics, mathematics,

or computer science, gained through prior coursework or professional experience, are also eligible for admission, but will be required to
demonstrate proficiency in the subject matter covered in undergraduate courses that are prerequisites for the chosen graduate program.

Proficiency may be demonstrated by passing a written exam or by taking and passing, with a grade of "B" or better, prerequisite
undergraduate courses at the university. Specific course prerequisites for each degree program are listed within the program description.

Admission to the doctoral program requires a master's degree. Each entering degree-seeking graduate student is assigned a temporary
academic adviser who will provide initial guidance to the candidate. As their research and other academic interests become defined,
students may opt to select a new permanent adviser.

Non-degree graduate students should consult with the department adviser. Students are responsible for following the guidelines of the
graduate programs set by the department, in conjunction with the regulations of the Graduate College.

Degrees Offered

Master of Biomedical Imaging and Signals (p. 140)

Master of Computational Engineering, Optimization, Machine Vision, and Decision Making Track (p. 141)
Master of Computer Engineering in Internet of Things

Master of Cyber Security Engineering (p. 144)

+ Master of Electrical and Computer Engineering (p. 145)
+ Master of Network Engineering (p. 147)

* Master of Power Engineering (p. 149)

Master of Telecommunications and Software Engineering (p. 150)
Master of VLSI and Microelectronics (p. 152)
Master of Engineering in Advanced Manufacturing, Automation and Control Systems Track (p. 153)

+ Master of Engineering in Artificial Intelligence for Computer Vision and Control
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* Master of Engineering in Energy Systems, Energy Transmission and Markets Track (p. 156)
+ Master of Engineering in Wireless Communications and Computer Networks

* Master of Science in Computer Engineering (p. 158)

+ Master of Science in Electrical Engineering (p. 167)

« Doctor of Philosophy in Computer Engineering (p. 170)

+ Doctor of Philosophy in Electrical Engineering (p. 172)

Dual Degree Program

+ Master of Science in Computer Engineering and Electrical Engineering (p. 161)

Joint Degree Programs
* Master of Electricity Markets (with Finance (p. 146))

Interdisciplinary Programs
+ Master of Electrical and Computer Engineering with Speci