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Introduction
Welcome to Purdue University and the Department of Agricultural and Biological Engineering!
The Agricultural and Biological Engineering Department is dedicated to providing a stimulating, educational
environment for all students. The faculty and staff in the Department are committed to assisting students
toward enriching, rewarding, and professional experiences at Purdue.
This handbook has been prepared to help students understand the requirements for their major, give guidance
for selecting various elective courses in order to achieve success in their academic careers at Purdue University,
and also provide useful information about the academic aspects of the department.
The Department of Agricultural and Biological Engineering (ABE) at Purdue University applies engineering
and management principles to agriculture, food, and biological systems. A college education in one of the
programs of the Agricultural and Biological Engineering Department will prepare students for many exciting
career opportunities in the diverse areas of production of food and other biological materials, processing
systems, and management of land and water resources. A student can select from these programs: Agricultural
Engineering [specializing in either Machine Systems Engineering (MSE) or Environmental and Natural
Resources Engineering (ENRE)], or Biological Engineering. The Biological Engineering program will be
explained in this handbook.
Biological Engineering graduates are employed in food and/or biologically related industries where their
activities include: research and development of new foods or biological and pharmaceutical products;
development and operation of manufacturing, packaging and distribution systems for pharmaceutical, food, and
bio-based products; design and installation of production processes and/or plant engineering; distribution and
marketing; quality evaluation and control; sanitation and waste disposal; and by-product utilization. There is
also a great need for biological and food process engineers as educators, production and processing managers,
and food industry executives.
The plan of study leads to a degree of Bachelor of Science in Biological Engineering (B.S.B.E.). They are
administered by the College of Engineering and the College of Agriculture. Beginning students can apply for
admission to the College of Engineering and complete the First-Year Engineering Program. An alternative for
students with an interest in biological engineering is to apply to the Pre-Agricultural and Biological Engineering
program in the College of Agriculture. Dual-degree programs also are available in Biological
Engineering/Biochemistry or Biological Engineering/Pharmaceutical Sciences. These programs require an
additional year of study and lead to two degrees. The department also offers graduate study leading to the
degrees of Master of Science (M.S.) or Doctor of Philosophy (Ph.D.). We also offer a 5 year dual BS/MS
degree in each of our areas in which you can apply at the end of your sophomore year.
According to the strategic plan of the department, published in January 1997, the mission of the department is:

“To prepare students, citizens, and industry for the future through innovative
education and extension/outreach programs and the discovery of
knowledge.”
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Educational Objectives and Program Outcomes
With input from various constituency groups and students, the Department of Agricultural and Biological
Engineering has established education goals and objectives for its various programs.
Educational Goal
Provide students with learning opportunities that prepare them for future challenges in food, agricultural and
biological engineering through the application and discovery of knowledge.
Educational Objective
The educational objectives of the Agricultural and Biological Engineering Department’s programs are to
produce graduates who:
• Effectively practice Biological Engineering in the areas of design and operation of systems for
processing of biological materials to develop products for the food, pharmaceutical, and biochemical
industries.
• Have demonstrated proficiency in fundamental engineering skills and technical knowledge as well as in
professional and personal skills appropriate for their profession.
• Are prepared for future challenges in Biological Engineering through the application and discovery of
knowledge.
• Learn and grow as individuals, contribute to society, and attain maximum potential through lifelong
learning.
To achieve the program educational objectives, the department will:
• Recruit, support, and retain competent faculty and staff.
• Provide facilities and equipment to create an atmosphere conducive to learning and discovery and to the
application of knowledge.
Program Outcomes
Program outcomes refer to the important capabilities and skills that a student should possess as a graduate of
one of the engineering undergraduate programs in the department. Outcomes for Biological Engineering (BE)
are divided into two groups: “basic engineering skills” and “professional and personal skills”.

Biological Engineering (BE) Basic Engineering Skills
Graduates of this program will demonstrate:
• An understanding of the fundamental principles of mathematics and science.
• An understanding of biological and/or food process engineering principles.
• The ability to design and/or conduct experiments to analyze biological and/or food systems and
processes.
• An understanding of, and the ability to, identify, formulate, model, and solve problems for biological
and/or food process engineering systems.
• An ability to design a system or a process to meet desired needs in the area of biological and/or food
process engineering.
• Effective use of appropriate techniques, skills, and state-of-the-art engineering tools necessary for
engineering practice.
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Biological Engineering (BE) Professional and Personal Skills
Graduates of these programs will demonstrate:
• An understanding of the global and societal impact of engineering practice, research, discovery,
entrepreneurship, and business.
• A knowledge of contemporary issues.
• Appropriate and effective writing, speaking, and listening skills.
• The ability to function on, and contribute effectively to, a multi-disciplinary team.
• The ability to understand and practice ethical responsibility in personal and professional life.
• An appreciation for the value of lifelong learning to maintain “life-balance” and achieve maximum
potential.
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Student Academic Center
In response to the department’s strategic goal to: “Provide students with effective educational opportunities to
learn and grow as individuals, contribute to society, and attain maximum potential through life-long learning,”
the Student Academic Center was established. The Center is located in room 201 of the ABE building. Some
of the services provided by the Center are:
•
•
•
•
•
•
•

assist students with course selection and registration
assist students with schedule adjustments to develop an appropriate academic schedule each semester
maintain an up-to-date copy of each student’s academic record
collect and disseminate information relative to all undergraduate activities such as registration
procedures, changes in regulations, and new course offerings
serve as a distribution center for information related to internships, employment, and scholarships
arrange for interviews with potential employers
direct students to the correct resource on specific problems that cannot be resolved at the Center.

Advising
In addition to the advising services offered by the Center, each student in the Department is assigned to a
faculty advisor who has expertise in the student’s area of interest. Normally the same academic advisor is
retained until graduation. The advisor will counsel on the academic requirements of the major and serve as a
resource to answer other academic concerns, and will assist the students to develop their career goals and
objectives. It is also hoped that the advisor will become a friend, listener, and source of information concerning
non-academic matters if the need arises.
Student Responsibilities
Any specific interests or concerns you have in the Agricultural and Biological Engineering Department should
be discussed with your advisor and/or the Student Services Coordinator. Students have the responsibility of
initiating and maintaining contact with their advisor for guidance. It is important to remember that it is
the student who is ultimately responsible for making sure course requirements are complete. The student
record sheet in this handbook should be kept up-to-date and checked periodically against the ones in the
advisor’s file and the permanent file in the Center.
Employment Support
Qualified students often find jobs prior to graduation. Notices of available positions received in the department
are posted on the job placement bulletin board located in the hallway of the second floor between rooms 213
and 214 and email from our Placement Coordinator (if you are not receiving emails with placement
information, contact the placement coordinator in ABE 201). These notices include full- and part-time
positions, summer and internship opportunities. Interview schedules are arranged by the Placement
Coordinator. Many students find full-time employment with organizations that have employed them during
previous summers/internships.
University Regulations
Purdue has policies regarding discrimination, scholastic deficiency (probation or being dropped), harassment,
honor code, fees, grade appeals, hazing, insurance, computer copyrights, and many other student concerns.
Please take time to look over the University Regulations Handbook.
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Student Clubs
Many ABE students belong to professionally related societies such as: American Society of Agricultural and
Biological Engineers (ASABE); American Association of Pharmaceutical Scientists (AAPS); American
Institute of Chemical Engineers (AIChE); Institute of Food Technologists (IFT); Purdue Society of Professional
Engineers (PSEF); and Society of Women Engineers (SWE).
There are also college-wide opportunities. Many of our students are involved with Ag Ambassador or
Engineerig Ambassador, Ag Council or Purdue Engineering Student Council. In addition, Purdue is host to
many different student organizations - from Alpha Phi Omega (a service organization) to the Recreational
Fishing Club - there is something for everyone! See the Student Organization website at
http://www.purdue.edu/odos/sao/student/organizations.htm.
The following Student Organizations are based in ABE. A faculty member assumes advisory responsibility for
each club and ABE provides the student clubs with secretarial and administrative services that help encourage
student participation.
Alpha Epsilon Honorary - Alpha Epsilon is a nationally affiliated honorary for students in agricultural and
biological engineering. Club Presidents and Advisors can be found on our website at
https://engineering.purdue.edu/ABE/index.html.
Biochemical and Food Process Engineering - The Biochemical and Food Process Engineering club is
chartered to increase industry awareness of the biochemical and food process engineering degree. Club
Presidents and Advisors can be found on our website at https://engineering.purdue.edu/ABE/index.html.
Biological Engineering in Genetics (BEG) - The Biological Engineering in Genetics club combines biological
and engineering principles to design and build genetically engineered machines. The club travels to Boston to
compete in an annual competition sponsored by MIT. Club Presidents and Advisors can be found on our
website at https://engineering.purdue.edu/ABE/index.html.
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Professional Experience Programs
The Professional Experience Program includes internships (single periods of supervised work experience) and
the Professional Practice program (a comprehensive program) and combines education on campus with
practical, career-oriented experience on the job.
Students must have completed the freshman year (30 semester credits) and be in good standing to be eligible
(most employers expect at least a 3.0 GPA, however, some will accept a 2.8). Interested students are not
guaranteed entry to the program since employers select students based upon normal interview procedures and
approval of the position must be done by the departmental coordinator. A satisfactory summary report for each
period of supervised work experience must be submitted by the student to the departmental coordinator.
Students who successfully complete an internship (minimum 10 weeks of supervised work experience) will be
awarded an appropriate certificate by the School of Agriculture upon graduation.

ABE Professional Practice Education Program
Professional Practice Engineering Education at Purdue is a five-year professional development program
designed to combine practical on-the-job experiences with the classroom training of a four-year college
curriculum. The Professional Practice program allows students to see what engineering outside the classroom
is all about - something no teacher, guidance counselor, or literature can really do. The objective of Purdue’s
Professional Practice program is to provide students with the best possible education by combining both
academic and professional work experiences.
If you have finished your freshman year and have a 3.0 GPA or better, you should consider a Professional
Practice position if you would like to: learn firsthand about potential careers by working directly with
professionals in their field; and obtain a realistic view of the challenges, working conditions and rewards of
being a member of the engineering profession.
Joining the Professional Practice program will add one year to a four year academic program. The Professional
Practice schedule looks at the year as divided into 3 sessions, summer, fall, and spring, including vacations. A
Professional Practice student will either be at work (registered in the Professional Practice Course) or on the
West Lafayette campus (registered as a full time student). You should also be able to include a one or two week
vacation. Engineering Professional Practice students participate in a total of five work sessions during their
academic career. Neither you nor your employer are obligated to continue your working relationship after
graduation, although, approximately half of Professional Practice students accept permanent employment with
their Professional Practice employers upon graduation.
Not only will your Professional Practice experience enhance your resume, you will learn many of the diverse
activities that engineers are involved with. You will acquire approximately 18 months of actual field
experience and earn a good salary while completing your education. This combination of education and
experience will make you a more marketable graduate, and you will be one rung up on the ladder of success.
The Agricultural & Biological Engineering Department has an active Professional Practice program with
approximately 40 industrial companies and government agencies participating. Your faculty coordinator works
closely with you throughout your entire Professional Practice experience to help you investigate potential
employers offering work programs relevant to your chosen field of engineering, and assist you in selecting
interviews, obtaining company information, writing resumes, and scheduling classes to meet the needs of a
Professional Practice position.
For more information contact: Dr. Martin Okos (Biological Engineering) (See appendix for phone/email
listings) or the Professional Practice website at https://engineering.purdue.edu/ProPractice.
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Honors Program
The College of Agriculture Honors Program can help you pursue an individually designed curriculum by
working with a faculty mentor to do research or pursue other creative activities. In the Honors Program you'll
find challenges and rewards.
Honors programs let you work with a faculty mentor to design your curriculum and set up additional research
and learning activities.

Honors Program Operating Policies
•

Students must have completed a minimum of 32 semester credits and have attained a minimum
graduation index of 3.25 at the time of admission. Transfer students must complete a minimum of 16
credits at Purdue University before applying for admission.

•

Students will apply for admission to the Honors Program through their academic advisor. Before
applying for admission, the student is expected to identify an Honors Program adviser who has agreed
to serve as a mentor and to determine a mutually acceptable honors project. Admission is contingent
upon the approval of the departmental honors committee and the College of Agriculture Director of
Academic Programs.

•

Within the first semester after admission to the Honors Program, the student is expected to develop a
plan of study in cooperation with his or her mentor. Plans of study are to be submitted to the
departmental honors committee for approval. While in the Honors Program, students must achieve
minimum 3.0 semester grade indexes. Participants who fail to meet the semester index requirement
may continue in the Honors Program upon recommendation of the departmental honors committee and
with the approval of the College of Agriculture Director of Academic Programs.

•

Students in the Honors Program must complete a minimum of 30 credits in residence at the Purdue
University West Lafayette Campus.

•

Under the direction of his or her Honors Program mentor, the student must complete an honors project
involving scholarly activity associated with research, teaching, extension, or another area acceptable to
the departmental honors committee. A written summary report of the honors project must be submitted
to the departmental honors committee for approval. At the discretion of the departmental honors
committee, the student may also be required to conduct a seminar regarding his or her honors project.

•

To achieve certification as a College of Agriculture Honors Program graduate, the student must
successfully complete the approved plan of study and submit a written honors project report which is
approved by the departmental honors committee.
Honors Program graduates will receive an appropriate certificate upon graduation, and the academic
transcript will indicate successful completion of their Honors Program.
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Special Projects Courses
Students may do a study or research project in an area not covered by their curriculum. The courses used for
special projects are monitored by ABE faculty. They are: ABE 49500 Select Topics in Agricultural and
Biological Engineering, ABE 49800 Undergraduate Research in Agricultural and Biological Engineering, and
ABE 59000 Special Problems for engineering credit; and ASM 49000 or ASM 59000 Special Problems for
School of Agriculture credit. Assignment is by consent of the instructor in the field of selected study.
Laboratory, field, and library studies and reports on special problems and research related to agricultural and
biological engineering are required. Contract forms for ABE 49500, 49800, and 59000 courses are available in
the Student Academic Center. These forms must be completed and approval gained from the Academic
Programs Committee prior to taking such a course in the ABE department. As an example, a sample form for
ABE 59000 is included in the Appendix.
Due to the extensive time required to plan and complete a special topics course, instructor selection and
completion of the appropriate contract should take place in the semester prior to the one in which the course is
to be completed. Registration for a special topics course should be completed within the first two weeks of the
semester in which it is taken.
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International Studies
Study Abroad and International Studies Minor
If the United States is to compete effectively in a global economy, engineers must understand not only
the international economic system but also the cultures, languages, and the scientific and engineering
capabilities of other nations. The Study Abroad Office provides Purdue students with opportunities to take
classes overseas. Those who desire more extensive training can participate in the International Studies Minor
Program.
There are more than 200 programs, varying in length from one week to one academic year, available to
Purdue students through the Study Abroad Office. These programs allow students to earn academic credit that
can be used to fulfill their general education requirements and/or academic course requirements in their major
or minor areas of study.
Students who participate in the International Studies Minor Program incorporate a special international
component into their undergraduate programs of study. Except for the overseas experiential component of the
program, students usually are able to use the elective structure within their major program of study to earn the
minor. The Office of International Programs in Agriculture (IPIA) can provide special counsel to ABE students
regarding program operations, including the identification and coordination of out-of-country experiences.
More detailed information on international opportunities is available through Purdue’s Global
Engineering Program (engineering.purdue.edu/GEP) and the Office of International Programs in Agriculture
(www.ippu.purdue.edu).
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Scholarships
Agricultural and Biological Engineering students are eligible for scholarships awarded through both the College
of Agriculture and College of Engineering. Available scholarships will be announced at various times during
the academic year. Students should watch the bulletin boards and read their email for notices.
To apply for scholarships administered by ABE, a student must complete and submit a scholarship application
form. Application forms are available on our website at
http://www.ag.purdue.edu/oap/Pages/scholarships.aspx. From time to time scholarships will be made available
from sources outside the department that will require a different application form. Those forms will also be
made available in the Academic Center.

Transfer Credit
Purdue University will accept transfer credit only for work done at those institutions fully approved by a
regional accrediting association of secondary schools and colleges.
Students participating in college-credit courses taught concurrently for high school and college credit during the
regular school day by local high school teachers must validate the credit through the subject department.
A CTR Form 5, Transfer Credit Evaluation Form, is to be used by Purdue degree seeking students who wish to
take courses from another accredited college or university and have them approved for credit at Purdue prior to
enrolling in the course(s). Students can do this in the summer, or while participating in Professional Practice, or
internships. CTR Forms are available from the Credit Evaluation Office in Schleman Hall.
Transfer Students -- New students transferring to Purdue from another school will have credits evaluated by the
Credit Evaluation Office. Approved credits will be checked by the academic advisor to see if they meet
graduation requirements in ABE.
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Programs in the Department of
Agricultural and Biological Engineering
Agricultural Systems Management (ASM)
Agricultural Systems Management prepares individuals to organize and manage technology-based
businesses, with emphasis on planning and directing an industry or business project with
responsibility for results. ASM students develop skills in communications, business management,
computers, and the agriculture sciences, in addition to technical courses based in the Agricultural
and Biological Engineering Department. National and international job opportunities include:
manufacturing and processing operations; technical services and diagnostics; building and
equipment systems; materials handling and process flow; technical product application and sales;
product evaluation and education; and production agriculture.

Agricultural Engineering (AE)
Agricultural engineers apply their knowledge of agricultural systems, natural resources, and
engineering to equipment design and assure environmental compatibility of practices used by
production agriculture. The Agricultural Engineering curriculum offers great breadth, with
specialization choices in machine systems engineering and environmental and natural resources
engineering. Subject areas include computer-aided engineering, fluid power, finite element
analysis, natural resource conservation, and engineering properties of biological materials.
Excellent career opportunities exist in product engineering, equipment research and design,
facilities design, environmental consulting, and engineering management.

Biological Engineering (BE)
The need for high quality, naturally derived biological products, such as foods, pharmaceuticals,
and biochemicals has produced a high demand for knowledgeable, capable engineers who
understand the complexity and sophistication of biological materials, combined with solid
engineering skills. Employment and career advancement opportunities have been excellent for
graduates, not only nationally, but also internationally. Graduates are successful in various
positions in the biological and food process industry such as research development, process and
product development, environmental and corporate engineering, and management.
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Biological Engineering
The need for high quality, naturally derived biological products,
such as foods, pharmaceuticals, and biochemicals has produced a high
demand for knowledgeable, capable engineers who understand the complexity and sophistication of biological materials, combined with solid
engineering skills.

The Biological Engineering program leads to an ABET-accredited B.S. degree from the College of
Engineering. The Biological Engineering curriculum includes basic science courses (Biology,
Chemistry, Physics) as well as organic, physical, and food chemistry. Courses in engineering
involve thermodynamics, kinetics, unit operations, and engineering design and cover both
theoretical and practical aspects of engineering analysis and design. In the senior year, you will
have the opportunity to apply your knowledge to the solution of actual food, biological and
pharmaceutical processing problems. You will learn about designing unit operations, such as
extrusion, emulsification, heat exchangers, sheeting, sterilization, aseptic processing, freezing,
membrane separations, protein purification, evaporation, extraction, fermentation, and packaging,
and integrate these with process design principles to design fermentation, enzymatic, and food
products/ processes. Employment and career advancement opportunities have been excellent for
graduates, not only nationally, but also internationally.
Dual degree programs involving Biochemistry or Pharmaceutical Sciences result in two degrees,
one in engineering and one in either biochemistry or pharmaceutical sciences. This would require
an additional year of courses. These degrees are focused, intense programs of study targeted to
provide graduates with unique skills and job opportunities to take on roles of technical leadership
in biological engineering in the next century.

Biological Engineering

Biological Engineers apply basic scientific and engineering principles to
products and processes involving biological and food systems, such as:
• research and development of new foods, biological and
pharmaceutical products
• development and operation of manufacturing, packaging and distributing systems for drug/
food products
• design and installation of food/biological/pharmaceutical production processes
• design and operation of environmentally responsible waste treatment systems
• marketing and technical support for manufacturing plants.

For example, genetic engineering of foods and pharmaceuticals is a target growth technology for
the next century involving the manipulation of the genes of microbial, plant, insect and animal cells
to alter their processing and product capacities. The dual degree programs are highly interdisciplinary and prepare graduates with an excellent combination of scientific and engineering
skills to work in industries involving state-of-the-art technologies such as genetic engineering.
While classes and grades are very important, there are many other important skills to learn at a
university. These programs also include education in interpersonal management and
communications skills, such as interviewing techniques, leadership training, management
supervision opportunities, professional development and much more. An internship or coop
experience is not required, but is highly recommended. Overall, a well-rounded education is the
best way to plan for your future.
5 year Dual-Degrees options
Biological Engineering / Biochemistry
Biological Engineering / Pharmaceutical Sciences
BS/MS
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Biological Engineering Plan of Study
(Students entering Fall 2009 and after)
(Credit Hours Required for Graduation: 133)
Freshman Year
First Semester

(0.5) AGR 11100 Introduction to Agricultural and Biological Engineering
(recommened)

Second Semester
4

CHM

11600 General Chemistry II

3

COM

11400 Fundamentals of Speech Communications

4

CHM 11500 General Chemistry I

2

ENGR 19500 Transforming Ideas to Innovation I

4

ENGL 10600 English Composition I

4

MA

2

ENGR 19500 Transforming Ideas to Innovation I

4

PHYS 17200 Modern Mechanics

4

MA

16600 Plane Analytic Geometry and Calculus II

16500 Plane Analytic Geometry and Calculus I

3

Humanities/Social Science Elective

17

17

Sophomore Year
Third Semester

Fourth Semester

3

ABE

20100 Thermodynamics of Biological Systems I

3

ABE

1

ABE

29000 Sophomore Seminar

3

BCHM 22100 Analytical Biochemistry OR F&N 20500 Food Science

4

MA

26100 Multivariate Calculus

3

MA

26500 Linear Algebra

4

CHM

25700 Organic Chemistryl

3

MA

26600 Ordinary Differential Equations

3

PHYS 24100 Electricity and Optics
General Education elective **

3

20200 Thermodynamics of Biological Systems II

3

Engineering Elective (IE 34300 recommended)

3

General Education Elective**

18

18

Junior Year
Fifth Semester

Sixth Semester

3

ABE

30300 App of Phys Chemistry to Biol Processes

4

BIOL

22100 Microbiology

3

ABE

30100 Modeling & Computation Tools in Biological

3

ABE

37000 Biological/Microbial Kinetics and Reaction Engineering

Engineering
3

CHE

37700 Momentum Transfer

3

CHE

37800 Heat and Mass Transfer

3

BIOL

23000 Biology of the Living Cell

4

ABE

45400 Transport Processes in Biological and Food

1

BIOL

29500 Quantitative Biology of the Living Cell
General Education Elective **

3

Process Systems
3

Engineering Elective (CHE 32000 recommended)

17

16

Senior Year
Seventh Semester

Eighth Semester

1

ABE

49000 Professional Practice in Agricultural and Biological

4

ABE

55500 Biological and Food Processing Unit Operations

Engineering

3

ABE

58000 Process Engineering of Renewable Resources

4

ABE

55600 Biological and Food Process Design

3

ABE

46000 Sensors and Process Controls

3

Biological or Food Science Elective ††

3

General Education Elective**

3

Engineering Elective††

3

Biological or Food Science Elective††

3

General Education Elective**
16

14

Eighteen credit hours of general education electives must be chosen in accordance with the general education document (available in
the Student Academic Center, ABE 201). Of the 18 credit hours, 3 must be Economics (ECON 25100 or 25200), and 3 must be an additional
Communication elective. Six credits within the plan of study must meet College of Agriculture International Understanding requirements.
**

†† Restricted elective. See list of approved courses in the ABE Student Handbook.
Selectives: FS 36100, FS 36200, FS 45300, FS 46700, F&N 31500, F&N 53400
Updated 7/09
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Dual Degree -- Biological Engineering /Biochemistry
Credit Hours Required for Graduation: 168
Freshman Year

17

Second Semester
4 CHM 11600 General Chemistry II
3
2
4
4

COM
ENGR
MA
PHYS

11400
19500
16600
17200

Fundamentals of Speech Communication
Transforming Ideas to Innovation I
Analytic Geometry & Calculus II
Modern Mechanics

Biological Engineering/Biochemistry Dual Degree

First Semester
(0.5) AGR 11100 Introduction to Agricultural and Biological
Engineering (recommended)
4
CHM 11500 General Chemistry I
4
ENGL 10600 English Composition I
2
ENGR 19500 Transforming Ideas to Innovation I
4
MA 16500 Analytic Geometry & Calculus I
3
HUM/SS Elective

17

Sophomore Year
Third Semester
3 ABE 20100 Thermodynamics of Biological Systems I
2 BIOL 12100 Biology I: Diversity, Ecology, & Behavior
4 MA
26100 Multivariate Calculus
3 PHYS 24100 Electricity and Optics
3
HUM SS Elective
1 ABE
290 00 Sophomore Seminar

Fourth Semester
3 ABE 20200 Thermodynamics of Biological Systems II
2 BIOL 13100 Biology II: Dev., Structure, & Function of Organisms
3
Engineering Elective
3 MA
26500 Linear Algebra
3 MA
26600 Ordinary Differential Equations
3 BCHM 22100 Analytical Biochemistry

16

17

Junior Year
Fifth Semester
3 ABE 30300
3 BIOL 23000
1 BIOL 29500
3 CHE 37700
3 CHM 26100
1 CHM 26300
3

Physical Properties of Biological Materials
Biology of the Living Cell
Quantitative Biology of the Living Cell
Momentum Transfer
Organic Chemistry
Organic Chemistry Lab
HUM SS Elective**(International Understanding)

17

Sixth Semester
3 CHE 37800
3 CHM 26200
1 CHM 26400
4 CHM 37200
3
3

Heat and Mass Transfer
Organic Chemistry
Organic Chemistry Lab
Physical Chemistry
HUM SS Elective**(International Understanding)
HUM SS Elective

17

Senior Year
Seventh Semester
3 ABE 30100 Thermodynamics of Food & Biological Systems
3 AGRY 32000 Genetics
1 AGRY 32100 Genetics Laboratory
2 BCHM 32200 Analytical Biochemistry
3 BCHM 56100 General Biochemistry
3
Engineering Elective (IE 34300 recommended)
3
HUM SS Elective (Addl Com Elective)

Eighth Semester
3 ABE 37000
4 ABE 45400
3 BCHM 56200
3 CHE 32000
3

18

16

Biological/Microbial Kinetics & Reaction Engr
Transport Processes in Biological & Food
General Biochemistry II
Statistical Modeling and Quality Control
HUM SS Elective (Economics - ECON 25200)

Senior Year (Fifth Year)
Ninth Semester
1 ABE 49000
4 ABE 55500
3 BIOL 43800
3
3 BCHM 57200
3
17

Professional Practice in Ag & Bio Engineering
Biological & Food Processing Unit Operations
General Microbiology
BIOL Elective
Advanced Biochemical Tech
HUM SS Elective

Tenth Semester
4 ABE 55600
2 BCHM 56500
3
3 ABE
58000
3 ABE 46000
1 BCHM 49000

Food Plant Design
Biochemistry of Life Processes
HUM SS Electives
Bioprocess Engineering-Renewable Resources
Sensors and Process Control
Undergraduate Seminar

16

* See list of College of Engineering approved HUM-SS courses & College of Ag International Understanding Electives
Selectives: AGR 32000/32100, BCHM 22100, BCHM 56100, BCHM 56200, BIOL 34100/34200
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Dual Degree - Biological Engineering/Pharmaceutical Sciences
Credit Hours Required for Graduation: 178
Freshman Year
(0.5) AGR
4
4
2
4
3
17

CHM
ENGL
ENGR
MA

11100
11500
10600
19500
16500

Second Semester
Introduction to Agricultural and Biological
Engineering (recommended)
General Chemistry I
English Composition I
Transforming Ideas to Innovation I
Analytic Geometry & Calculus I
HUM/SS Elective

4 CHM
COM
ENGR
MA
PHYS

11600 General Chemistry II
11400
19500
16600
17200

Fundamentals of Speech Communication
Transforming Ideas to Innovation I
Analytic Geometry & Calculus II
Mechanics

Thermodynamics of Biological Systems I
Biology
Multivariate Calculus
Organic Chemistry
Sophomore Seminar

Fourth Semester
3 ABE 20200
4 BIOL 11100
4 MA
26200
4 MCMP 20500
3 PHYS 24100
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Thermodynamics of Biological Systems II
Biology
Linear Algebra and Differential Equations
Organic Chemistry II
Electricity and Optics

Physical Properties of Biological Materials
Anatomy and Physiology
Momentum Transfer
Biological Chemistry I
Engineering Elective (IE 34300)
HUM SS Elective (Economics)

Sixth Semester
4 BIOL 22100
3 BIOL 30200
3 CHE 32000
3 CHE 37800
3 MCMP 30500
3
19

Microbiology
Anatomy and Physiology
Statistical Modeling & Quality Enhancement
Heat and Mass Transfer
Biological Chemistry II
HUM SS Elective (International)

Thermodynamics of Biological & Food Systems
Analytical Chemistry
Basic Pharmaceutics I
Manufacturing Processes
Engineering Elective
HUM SS Elective

Eighth Semester
4 ABE 45400 Transport Processes in Biological & Food
Process Systems
3 ABE 37000 Biological/Microbial Kinetics & Reaction Engr
3 IPPH 36300 Basic Pharmaceutics II
3 MCMP 42200 Immunology and Biologics
3 MCMP 44000 Pathophysiology
16

3
2
4
4

Biological Engineering/ Pharmaceutical Sciences Dual Degree

First Semester

17

Sophomore Year
Third Semester
3 ABE 20100
4 BIOL 11000
4 MA
26100
4 MCMP 20400
1 ABE 29000
16

Junior Year
Fifth Semester
3 ABE 30300
3 BIOL 30100
3 CHE 37700
3 MCMP 30400
3
3
18

Senior Year
Seventh Semester
3 ABE 30100
4 CHM 32100
3 IPPH 36200
3 IPPH 56200
3
3
19

Senior Year
Ninth Semester
1 ABE 49000 Professional Practice in Ag & Bio Engineering
4 ABE 55500 Biological & Food Process Unit Operations
Medicinal Chemistry & Molecular
3 MCMP 40700
Pharmacology I
Medicinal Chemistry & Molecular
3 MCMP 44100
Pharmacology II
3
Engineering Elective
3
HUM/SS Elective
17

Tenth Semester
3 ABE 46000 Sensors and Process Control
4 ABE 55600 Food Plant Design & Economics
3 IPPH

47500 Biopharmaceutics

2 MCMP 40800 Medicinal Chemistry & Molecular Pharmacology III
3 MCMP 44200 Medicinal Chemistry & Molecular Pharmacology IV
3 ABE 58000 Bioprocess Engineering-Renewable Resources
18

Selectives: IPPH 36200, IPPH 36300, IPPH 56200
Summer Internship Program through Pharmaceutical Sciences (requires Maymester course prior to Industry Experience)
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Biological Engineering - Engineering Electives
The Biological Engineering curriculum contains 12 credits of courses labeled ENGINEERING TECHNICAL
ELECTIVE. Below is a list of approved engineering courses which can be used to satisfy the footnote associated
with those ELECTIVES. Other engineering courses can be selected but must be reviewed for acceptance on an
individual basis. See your academic advisor for additional assistance.

Course
ABE 33000
ABE 43500
ABE 45000
ABE 49500
ABE 49800
ABE 49900
*ABE 58000
CHE 30600
CE 35000
**CHE 32000
CHE 46100
CHE 54000
*ECE 20100
ECE 20700

Title
Design of Machine Components
Hydraulic Control Systems for Mobile Eqpt
Finite Element Method in Design and Opt.
Select Topics in Ag & Biol Engineering
Undergraduate Research in Ag & Biol Engr
Honors Thesis Research
Process Engineering of Renewable Resources
Design of Staged Separation Processes
Environmental Engineering
Statistical Modeling & Quality Enhancement
Biomedical Engineering
Transport Phenomena
Linear Circuit Analysis I
Electronic Measurement Techniques

Course Title
.
ECE 26600
Digital Logic Design
ECE 52000
Topics in Biomedical Engineering
ECE 52200 Problems in the Measurement of Physiological Events
IE 23000 Probability and Statistics in Engineering I
**IE 33000 Probability and Statistics in Engineering II
IE 34300 Engineering Economics
*IE 37000 Manufacturing Processes I
IE 38300 Integrated Production Systems I
IE 57700 Human Factors in Engineering
ME 27000 Basic Mechanics I
ME 30000 Thermodynamics II
ME 41800 Engineering of Environmental Systems and Equipment
MSE 23000 Structure and Properties of Materials
*NUCL 27300
Mechanics of Materials

*recommended
**highly recommended

Biological Engineering - Food Science Electives
The Biological Engineering curriculum contains 3 credits labeled FOOD SCIENCE ELECTIVE. Below is a
list of approved courses which can be used to satisfy those elective credits.
Please note: a TOTAL of 3 credits are required.
ANSC 48100 Contemporary Issues in Animal
Sciences
FS 36100
Food Plant Sanitation
FS 36200
Food Microbiology
FS 44400
Statistical Process Control
FS 46700
Food Analysis
FS 36300
Food Microbiology Laboratory

1 cr

FS 45300 Food Chemistry

1 cr
2 cr
1 cr
4 cr

FS 55100 Magnetic Resonance for Food and Agricuture
FS 54100 Postharvest Technology of Fruit & Vegetables
F&N 20500 Food Science I
F&N 31500 Fundamentals of Nutrition
F&N 53400 HumanSensory Systems and Food Evaluation

1 cr
3 cr
3 cr
3 cr
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Biological Engineering Course Descriptions
Required Courses (Catalog Descriptions)
ABE 20100 Thermodynamics in Biological Systems I. Sem. 1. Class 3, cr. 3. Prerequisite: CHM 11600 or
12400. Thermodynamic principles associated with biological systems and processing of biological materials.
Emphasis on the first law of thermodynamics. Fundamentals of steady-state mass and energy balances for
reacting and non-reacting processes including multiple unit operations emphasizing living systems and bioprocessing. Applications of the first law conservation of energy to biological systems, energy conversion
systems, and the environmental impacts of energy production. Development of engineering problem solving
skills via MathCad and MatLab software.
ABE 20200 Thermodynamics in Biological Systems II. Sem. 2. Class 3, cr. 3. Prerequisite: ABE 20100 and
MA 26100. Thermodynamic principles and their applications to biochemical and biological systems with
emphasis on the second law of thermodynamics and use of molecular interpretations of energies and
entropies. Concept of entropy balances and process efficiency. Free energy and chemical equilibrium.
Equilibrium between phases, colligative properties, binding of ligands and formation of biological
membranes. Molecular motion and transport properties and their application in biochemical analytical
methods. Development of physical chemical problem solving skills using MathCad and MatLab software.
ABE 29000 Sophomore Seminar. Sem. 1. Class 2, cr. 1. Current agricultural and biological engineering issues
will be discussed by students, staff, and guest speakers. Career planning, employment opportunities,
professionalism, ethics, and improvement of communication skills will be emphasized.
ABE 30100 Modeling and Computational Tools. Sem. 1 and 2. Class 3, cr. 3. Prerequisite: MA 26500, 26600,
or ABE 20200, MA 26200. Introduction to principles of analysis, setup, and modeling of biological systems
using fundamental principles of engineering. Development of algebraic and differential models of steady
state and transient processes involving material and energy balances, elementary thermodynamic, transport,
and kinetic reaction principles, and economics in biological engineering systems.
ABE 30300 Applications of Physical Chemistry to Biological Processes Sem. 1. Class 3, cr. 3. Prerequisite:
ABE 21000 and CHM 25700. Corequisite: CHE 37700. Physical chemical principles associated with
transport of mass, momentum and energy in bioprocesses. Measuring principles of physical chemical
properties, a description of predictive equations for their evaluation and the role of these principles in the
design and optimization of bioprocesses.
ABE 37000 Biological/Microbial Kinetics and Reaction Engineering. Sem. 2. class 3, cr. 3. Prerequisite:
ABE 31000, CHM 25700, MA 26500, 26600. Corequisite: BIOL 22100. Study of the rates of
chemical/biochemical reaction and catalysis in agricultural, food, and biological systems with applications to
engineering process design. Applications include microbial growth, enzyme catalysis, fermentation and
reactor design. Introductory enzymatic and microbial reaction concepts will be taught and incorporated into
reactor design.
ABE 45400 Transport Processes in Biological and Food Process Systems. Sem. 2. class 3, lab. 1, cr. 4. Prerequisite: CHE 37700. Corequisite: CHE 37800. Application of momentum and heat transfer to Biological
Engineering. Viscosity, Non-Newtonian fluids, experimental methods of rheological characterization of food
and biological systems; viscoelasticity; design equations for pipeflow, pumps, mixing, emulsification,
extrusion, sheeting, heat exchangers, aseptic processing, unsteady state heat transfer, sterilization, freezing,
evaporation.
ABE 46000 Sensors and Process Control. Sem. 2. class2, lab. 1, cr. 3. Prerequisite: differential equations and
a course in either heat transfer or fluid mechanics. Fundamental aspects of transducers, biosensors, instrumentation and computer control are presented with particular emphasis on sensors and controls used in agricultural, biological and food applications. Laboratory and pilot plant scale computer controlled equipment is
used to examine response of process variables, sensor calibration, control system modeling and controller
selection and tuning.
ABE 49000 Professional Practice in Agricultural and Biological Engineering. Sem. 1. Lab. 2, cr. 1. Career
areas in agricultural engineering; job opportunities and graduate study; professional attitudes and ethics;
contracts and specifications; patents.
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ABE 55500 Biological and Food Process Unit Operation. Sem. 1. Class 3, lab. 1, cr. 4. Prerequisite: CHE
37800 Analysis and design of unit operations such as drying and sterilization. The principles of thermodynamics, heat transfer, mass transfer, fluid flow, and food science will be applied in designing foodprocessing systems.
ABE 55600 Biological and Food Process Design. Sem. 2. Class 3, lab. 1., cr. 4. Prerequisite: ABE 55500. The
course will focus on the synthesis, creation, evaluation and optimization of a preliminary process design to
convert basic biological materials into a finished product. Concepts of materials and energy balances,
thermodynamics, kinetics, transport phenomena of biological systems will be used to design processes to
minimize energy and environmental impacts, and evaluate economic factors while maintaining product
quality. Group projects, written and oral reports.
ABE 58000 Process Engineering of Renewable Resources. Sem. 2. Class 3, cr. 3. Prerequisite: CHM 10200,
MA 26200. Physical and chemical structure of biomass. Reaction kinetics of hydrolysis of hemicellulose and
cellulose to fermentable sugars. Fundamentals of ethanol production by fermentation. Separation of
fermentation products into pure components.
AGR 10100 Introduction to the College of Agriculture and Purdue University. Sem. 1. Class 1, presentation
1, cr. 1. Course meets during weeks 1-8. Students are introduced to the College of Agriculture and Purdue
University. Specific areas discussed include the diversity of career opportunities within agriculture, the
relationship between different areas of Agriculture, ethics, the impact of undergraduate coursework, including
the core curriculum, on scholarship and career preparation, and the challenges facing the food, agricultural,
and natural resource system. The use of guest lecturers provides a networking opportunity for students. OR
ENGR 10000
BCHM 22100 Analytical Biochemistry. Sem. 2. Class 2, lab. 1, cr. 3. Prerequisite: CHM 11600. Discussion of
qualitative and quantitative analysis of biological compounds including pH measurement and control,
spectrophotometry, measurement of radioactivity; theoretical basis of various separation techniques,
including chromatography and electrophoresis; application of these methods to separation and analysis of
biological compounds. Laboratory sessions will provide practical experience in the use of these methods.
This course is designed for biochemistry majors. OR F&N 20500
BIOL 22100 Introduction to Microbiology. Sem. 1 and 2. Class 3, lab. 1, cr. 4. Prerequisite: one year of general chemistry and one semester of a life science. The isolation, growth, structure, function, heredity, identification, classification, and ecology of microorganisms; their role in nature; and significance to man. Does
not satisfy requirements for biology majors.
BIOL 23000 Biology of the Living Cell. Sem. 1. Class 3, cr. 3. Prerequisites: CHM 11500/11600, MNA 22300,
22400, or 16100, 16200. An introduction to modern cell biology for students who may not have taken a
previous college course in biology. All students with the appropriate prerequisites are welcome, and this
course will be of special interest to students from engineering, chemistry, physics and computer science. This
course will provide a solid foundation in modern cell biology concepts for engineers and students from other
disciplines.
BIOL 29500 Quant Biology Living Cell. Sem. 1 and 2. SS. Lab. 1, cr. 1. Reading, discussions, written reports,
or laboratory work selected for enrichment in special areas of the biological sciences.
CHE 37700 Momentum Transfer. Sem. 1. Class 3, cr. 3. Prerequisite: CHE 20500 and MA 26600. Corequisite:
CHE 21100, MA 30300. Differential (microscopic) and integral (macroscopic) mass momentum, and energy
balances. Newtonian and non-Newtonian fluids. Fluid statics. One-dimensional steady and transient laminar
flows. Turbulence. Dimensional analysis and similarity. Friction factors and drag coefficients. Applications
to engineering analysis of practical problems. Introduction to numerical analysis and visualization of flows.
CHE 37800 Heat and Mass Transfer. Sem. 1 and 2. Class 3, cr. 3. Prerequisite: CHE 21100 and 37700.
Macroscopic and differential energy balances. Heat transfer coefficients for free and forced convection and
phase change. Conductive and radiative heat transfer. Applications to heat transfer equipment design and
compressible fluid flow. Macroscopic and differential species balances. Mass transfer coefficients and
analogies. Mass transfer with and without chemical reaction. Mass transfer equipment design.
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CHM 11500 General Chemistry. Sem. 1 and 2. SS. Class 2, lab. 1, rec. 1, cr. 4. Prerequisite: MA 15900.
Corequisite: MA 16100 or 22300. Stiochiometry; atomic structure; periodic properties; ionic and covalent
bonding; molecular geometry; gases, liquids, and solids; crystal structure; thermochemistry; descriptive
chemistry of metals and non-metals. Required of students majoring in science and students in engineering
who are not in CHM 12300.
CHM 11600 General Chemistry. Sem. 1 and 2. SS. Class 2, lab. 1, rec. 1, cr. 4. Prerequisite: CHM 11500. A
continuation of CHM 11500. Solutions; quantitative equilibria in aqueous solution; introductory
thermodynamics; oxidation-reduction and electro-chemistry; chemical kinetics; qualitative analysis; further
descriptive chemistry of metals and nonmetals.
CHM 25700 Organic Chemistry. Sem. 1 and 2. Class 3, rec. 1, cr. 4. Prerequisite: CHM 11200 or 11600.
Introductory organic chemistry. Emphasis is on structure, nomenclature, reactions, and theory as applied to
simple organic compounds. This is a more rigorous one-semester course than CHM 25100 and is designed
for students who may be planning to take additional chemistry, especially biochemistry.
COM 11400 Fundamentals of Speech Communication. Sem. 1 and 2. SS. Class 3, cr. 3. A study of
communication theories as applied to speech; practical communicative experiences ranging from
interpersonal communication and small group process through problem identification and solution in
discussion to informative and persuasive speaking in standard speaker-audience situations
ECON 25100 Microeconomics. Sem. 1 and 2. SS. Class 3, cr. 3. Price theory and resource allocation.
Emphasis is on developing a detailed understanding of the principles of microeconomic analysis and their
application to market behavior and public policy issues. OR ECON 25200
ECON 25200 Macroeconomics. Sem. 1 and 2. SS. Class 3, cr. 3. Introduction to macroeconomic theory. The
course develops a theoretical framework permitting an analysis of the forces affecting national income,
employment, interest rates, and the rate of inflation. Emphasis is placed upon the role of government fiscal
and monetary policy in promoting economic growth and stable prices.
OR ECON 25100
ENGL 10600 First-Year Composition. Sem. 1 and 2. SS. Class 3, rec. 1, cr. 4. Prerequisite: 6 credit hours at
the lower division undergraduate level in Education, General. Extensive practice in writing clear and effective prose. Instruction in organization, audience, style, and research-based writing.
ENGR 10000 Freshman Engineering Lectures. Sem. 1 and 2. Class 1, cr. 1 (Available pass/not-pass only.)
An introduction to the engineering profession. OR AGR 10100
ENGR 12600 Engineering Problem Solving and Computer Tools. Sem. 1 and 2. SS. Corequisite: MA 16500.
Introduction to the solving of open-ended engineering problems and the use and of computer software,
including UNIXTM, computer communications, spreadsheets, and MATLAB. Explicit model-development
activities are utilized, and students are expected to develop skill at working in teams. This is emphasized both
in laboratories and on projects.
F&N 20500 Food Science I. Sem. 1 and 2. Class 1, lab. 1, cr. 3. Prerequisite: CHM 11200. Chemical and
physical composition of foods: their changes during processing, storage, and preparation. OR BCHM
22100
MA 16500 Analytic Geometry and Calculus I. Sem. 1 and 2. Class 3, rec. 1, cr. 4. Prerequisite: Demonstrated
competency in college algebra and trigonometry at the level of MA 15100. Designed for students who have
had at least a one-semester calculus course in high school, with a grade of A or B, but are not qualified to
enter MA 16200 or 16600. Introduction to differential and integral calculus of one variable, with
applications. Conic sections.
MA 16600 Plane Geometry and Calculus II. Sem. 1 and 2. Class 3, rec. 1, cr. 4. Prerequisite: MA 16500.
Continuation of MA 16500. Vectors in two and three dimensions. Techniques of integration, infinite series,
polar coordinates, surfaces in three dimensions. Not open to students with credit in MA 16200.
MA 26100 Multivariate Calculus. Sem. 1 and 2. SS. Class 3, rec. 1, cr. 4. Prerequisite: MA 16200 or 16600.
Not open to students with credit in MA 17400 or 27100. Planes, lines, and curves in three dimensions.
Differential calculus of several variables; multiple integrals. Introduction to vector calculus.
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MA 26500 Linear Algebra. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: MA 16200, 16600, or 17300. Not
open to students with credit in MA 26200, 27200, 35000, or 35100. Introduction to linear algebra. Systems of
linear equations, matrix algebra, vector spaces, determinants, eigenvalues and eigenvectors, diagonalization
of matrices, applications.
MA 26600 Ordinary Differential Equations. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: MA 26100. (It is
preferable but not required to take MA 26500 either first or concurrently.) Not open to students with credit in
MA 26200, 27200, 36000, 36100, or 36600. First order equations, second and n’th order linear equations,
series solutions, solution by Laplace transform, systems of linear equations.
PHYS 17200 Modern Mechanics. Sem. 1 and 2. SS. Class 2, lab. 1, rec. 1, cr.4. Corequisite: MA 16100.
Introductory calculus-based physics course using fundamental interactions between atoms to describe
Newtonian mechanics, conservation laws, energy quantization, entropy, the kinetic theory of gases, and
related topics in mechanics and thermodynamics. Emphasis is on using only a few fundamental principles to
describe physical phenomena extending from nuclei to galaxies. 3-D graphical simulations and numerical
problem solving by computer are employed by the student from the very beginning.
PHYS 24100 Electricity and Optics. Sem. 1 and 2. SS. Class 2, rec. 2, cr. 3. Prerequisite: PHYS 17200.
Electrostatics, current electricity, electromagnetism, magnetic properties of matter. Electromagnetic waves,
geometrical and physical optics.
Elective Courses (Catalog Descriptions)
ABE 28100 Professional Internship. Sem. 1 and 2. SS. Cr. 0. Supervised professional experience in
Agricultural and Biological Engineering. Program conducted under the direction of an engineering faculty
member and cooperation of an employer. Students submit a summary report.
ABE 33000 Design of Machine Components. Sem. 2. Class 2, lab. 1, cr. 3. Prerequisite: NUCL 27300.
Introduction to design; stress analysis; deformation and stiffness considerations; static and fatigue strength
design; design of components of the food-processing, farm and off-highway machines; and mechanical
systems.
ABE 43500 Hydraulic Control Systems for Mobile Equipment. Sem. 1. Class 2, lab. 1, cr. 3. Prerequisite: CE
34000 or ME 30900. Design of basic fluid power components and systems. Includes power steering,
hydrostatic and hydromechanical transmission, electrohydraulic servovalves, servomechanism, and manually
controlled systems.
ABE 45000 Finite Element Method in Design and Optimization. Sem. 1. Class 3, cr. 3. Prerequisite: ABE
33000. Fundamentals of the finite element method as it is used in modeling, design and optimization of
different mechanical systems; one- and two-dimensional elements and field problems; heat transfer and fluid
flow problems; beam, truss, and frame elements; computer-aided design of machine components and
structural elements.
ABE 49500 Select Topics in Agricultural and Biological Engineering. Sem. 1 and 2. SS. Cr. 1-3. Credit and
hours to be arranged. Special topics and projects of contemporary importance or of special interest that are
outside the scope of the standard agricultural and biological engineering curriculum. The specific topic that
is offered will be indicated on the student’s record. A written report and oral presentation of final results are
required.
ABE 49800 Undergraduate Research in Agricultural and Biological Engineering. Sem. 1 and 2. SS. Credit
and hours to be arranged. May be repeated for credit. Individual research projects for students with the
approval of their advisors. Requires prior approval of, and arrangement with, a faculty research advisor. A
written report and public oral presentation of final results are required. This course requires additional fees.
ABE 49900 Honors Thesis Research. Sem. 1 and 2. SS. Cr. 1-6. Prerequisite: admission to honors program.
Credit and hours to be arranged. May be repeated for credit. Individualized research on agricultural and
biological engineering problems. Arrange with honors program coordinator before registering. A written
report and public oral presentation of final results are required.
ABE 58000 Bioprocess Engineering of Renewable Resources. Sem. 2. Class 3, cr. 3. Prerequisite: CHM
10200, MA 26200. Physical and chemical structure of biomass. Reaction kinetics of hydrolysis of
hemicellulose and cellulose to fermentable sugars. Fundamentals of ethanol production by fermentation.
Separation of fermentation products into pure components.
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ANSC 48100 Contemporary Issues in Animal Sciences Sem. 1. Class 1, cr. 1. Student-led discussion and
debate of current issues facing animal industries to include environmental impact, food safety, animal care
and well-being, ethics, use of biotechnology, world food supply, and international agricultural trade issues.
CE 35000 Environmental Engineering. Sem. 1 and 2. SS. Class 3, cr 3. Prerequisite: CHM 11600.
Introduction to water pollution, air pollution, noise, hazardous and solid wastes, and their control.
Environmental impact statements and global pollution issues. Field trips required.
CHE 30600 Design of Staged Separation Processes. Sem. 1. Class 3, cr. 3. Prerequisite: CHE 20500, 21100.
The application of equilibria an mass and energy balances for the design of staged separation processes. Use of
various equilibrium data and thermodynamic principles for the design of batch and continuous distillation,
absorption, stripping, and extraction systems. Stagewise calculation s and graphical methods for design of
binary systems. Design of multicomponents separators. Determination of stage efficiency and column size.
CHE 32000 Statistical Modeling & Quality Enhancement. Sem. 2. Class 3, cr. 3. Prerequisite: CHE 20500.
Corequisite: MA 26500. Statistical modeling methods, design of experiments, error analysis, curve
fitting and regression, analysis of variance, confidence intervals, quality control and enhancement: emphasizes
preparation for designing chemical engineering laboratory experiments and analyzing data.
CHE 46100 Biomedical Engineering. Sem. 1. Class 1, cr. 1. An introduction to the field of biomedical
engineering, with particular stress on the chemical engineer’s role.
CHE 54000 Transport Phenomena. Sem. 1. Class 3, cr. 3. Prerequisite: CHE 37800. Continuation of CHE
37700 and 37800. Topics in fluid mechanics, heat transfer, and mass transfer, including unsteady state
transport problems, stream function, potential flow, hydrodynamic and thermal layers, turbulence, and multicomponent diffusion.
ECE 20100 Linear Circuit Analysis I. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: ENGR 12600. Corequisite:
MA 26100. Volt-ampere characteristics for circuit elements; independent and dependent sources; Kirchhoff’s
laws and circuit equations. Source transformations. Thevenin’s and Norton’s theorems; superposition.
Thansient response of RC, RL, and RLC circuits. Sinusoidal steady-state and impedance. Instantaneous and
average power.
ECE 20700 Electronic Measurement Techniques. Sem. 1 and 2. SS. Lab. 1, cr. 1. Corequisite: ECE 20100.
Experimental exercises in the use of laboratory instruments. Voltage, current impedance, frequency, and
wave form measurements. Frequency and transient response. Elements of circuit modeling and design.
FS 36100 Food Plant Sanitation Sem. 1, Class 3, cr. 1. Prerequisite: one year of biology and one year of
chemistry. Course meets during weeks 1-5. Relation of food plant sanitation to good manufacturing
practices and regulations affecting sanitations; organization of a food plant sanitation program; sanitary
building and equipment construction; selection of cleaning, sanitizing, and pesticidal compounds; water,
air, and waste treatment; food storage and transportation.
FS 36200 Food Microbiology. Sem. 1. Class 3, cr. 3. Prerequisite: BIOL 22100. Microbiology of foods, with
emphasis on the conditions for growth of microorganisms and degradation of food components,
preservation methods and use of Hazard Analysis and Critical Control Point (HACCP), and
microorganisms associated with foodborne illness.
FS 36300 Food Microbiology Laboratory. Sem. 1. Lab. 2, cr. 2. Corequisite: FS 36200. Methods for
enumerating, isolating, and identifying micro-organisms important in food processing, preservation, and
distribution.
FS 44400 Statistical Process Control Sem. 2, Class 3, cr. 1. Prerequisite: STAT 22500 or 30100. Course meets
during weeks 1-5 Basic concepts and techniques of solving quality problems and assuring the quality
of production processes; emphasis is on quality improvement programs, problems-solving tools, control
charts for variables and attributes, process capability analysis, and sampling methods.
FS 45300 Food Chemistry. Sem. 1 and 2. Class 3, lab. 1, presentation 1. Prerequisite: Course work in
Biochemistry, Course work in Organic Chemistry. Application of fundamental laws and concepts of
chemistry, physics, and biology to the properties, composition, and storage of foods.
FS 46700 Food Analysis. Sem. 2, Class 3, lab. 1, cr.4. Prerequisite: CHM 22400, FS 45300, STAT 30100.
Application of quantitative and qualitative physical, chemical, and instrumental methods of analysis to
the examination of food products; evaluation of methods; data analysis; and interpretation of results.
FS 54100 Postharvest Technology of Fruit and Vegetables. Sem. 2. Class 3, cr. 1. Prerequisite: 3 credit
hours at lower division undergraduate level in Biochemistry. Course meets during weeks 11-15.
Theoretical and applied aspects of methods being used for enhancing the quality and shelf life of
harvested fruits and vegetables. Factors that affect the longevity of produce and technology used to
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control these factors and reduce deterioration of produce between harvest and consumption/processing
will be emphasized.
FS 55100 Magnetic Resonance for Food and Agriculture. Sem. 1. Class 3, cr. 3. Offered in even-numbered
years. Introduction to the theory, methods, literature, and strategies of magnetic resonance applied to
agricultural materials including foods, living organisms, and real processes. Illustrates uses of nuclear
magnetic resonance (NMR) and electron spin resonance (ESR) spectroscopies as well as imaging (MRI) to
nondestructively measure anatomy, composition, microstructure, and physical state and molecular state of
specific components. Teaches spectroscopy and origins of functional properties.
F&N 31500 Fundamentals of Nutrition Sem. 1 and 2. Class 2, cr. 3. Prerequisite: course work in Physiology,
General, 6 credit hours in Chemistry, General. Credit not given for both F&N 30300 and 31500. Basic
principles of nutrition and their application in meeting nutritional needs during the life cycle.
F&N 53400 Human Sensory Systems and Food Evaluation Sem. 2. Class 2, lab. 1, cr. 3. Prerequisite: STAT
30100. Overview of human chemosensory (taste, smell, chemesthetic) mechanisms and abilities; procedural
and statistical methods for evaluating the sensory responsiveness of people and the sensory
properties of foods.
IE 23000 Probability and Statistics in Engineering I. Sem. 1 and 2. Class 3, cr.3. Corequisite: MA 26100. An
introduction to probability and statistics. Probability and probability distributions. Mathematical
expectation. Functions of random variables. Estimation. Applications oriented to engineering problems.
IE 33000 Probability and Statistics in Engineering II. Sem. 1 and 2. Class 3, cr. 3. Prerequisite: ENGR 12600,
IE 23000. Continuation of IE 23000. Introduction to statistical inference and experimental design.
Correlation, regression, single and multi-factor ANOVA, non-parametric methods. Applications to statistical
quality control.
IE 34300 Engineering Economics. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: ENGR 12600, MA 16600.
Cost measurement and control in engineering studies. Basic accounting concepts, income measurement, and
valuation problems. Manufacturing cost control and standard cost systems. Capital investment, engineering
alternatives, and equipment replacement studies. Not open to students with credit in CE 39400.
IE 37000 Manufacturing Processes I. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: CE 27300. Principal
manufacturing processes; metal cutting, grinding and metal forming operations, machine tools, tools and
tooling. Nontraditional machining and welding. Introduction to computer-aided manufacturing and
computer-aided graphics and design, N/C programming, robots, and flexible manufacturing systems.
Classroom and laboratory demonstrations included. Not open to students with credit in ME 36300.
IE 38300 Integrated Production Systems I. Sem. 1 and 2. Class 3, cr. 3. Prerequisite: IE 33500. Basic
concepts in the design and operational control of integrated production systems. Includes topics on
facility layout and material handling, material flow and information flow, resource and capacity
planning, and shop floor control and scheduling.
IE 57700 Human Factors in Engineering. Sem. 1 and 2. Class 3, cr. 3. Survey of human factors in
engineering with particular reference to human functions in human-machine systems, and consideration
of human abilities and limitations in relation to design of equipment and work environments.
ME 27000 Basic Mechanics I. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: Phys 17200; Corequisite: MA
26100. Vector operations, forces and couples, free body diagrams, equilibrium of a particle and of rigid
bodies. Friction. Distributed forces. Centers of gravity and centroids. Applications from structural and
machine elements, such as bars, trusses and friction devices. Kinematics and equations of motion of a particle
for rectilinear and curvilinear motion.
ME 30000 Thermodynamics II. Sem. 1 and 2. Class 3, cr. 3. Prerequisite: ME 20000, 26300. Properties of gas
mixtures, air-vapor mixtures, applications. Thermodynamics of combustion processes, equilibrium.
Energy conversion, power, and refrigeration systems.
ME 41800 Engineering of Environmental Systems and Equipment. Sem. 2. Class 3, cr. 3. Prerequisite: ME
30000, 31500. Design and analysis of systems and equipment used in conditioning buildings. Review of
fundamentals in thermodynamics, heat transfer, fluid mechanics, economics, non-linear equation solving,
optimization. Analysis of building heating and cooling requirements for design and annual energy use. Design
and selection of equipment.
MSE 23000 Structure and Properties of Materials. Sem. 1 and 2. Class 2, rec. 1, cr. 3. Prerequisite: CHM
11500, MA 16500. The relationship between the structure of materials and the resulting mechanical, thermal,
electrical, and optical properties. Atomic structure, bonding, atomic arrangement; crystal symmetry, crystal
structure, habit, lattices, defects, and the use of X-ray diffraction. Phase equilibria and
microstructural development. Applications to design.
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NUCL 27300 Mechanics of Materials. Sem. 1 and 2. SS. Class 3, cr. 3. Prerequisite: ME 27000. Analysis of
stress and strain; equations of equilibrium and compatibility; stress-strain laws; extension, torsion, and
bending of bars; membrane theory of pressure vessels; elastic stability, elected topics.
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Biological Engineering Student Record (Students entering Fall 2009)
Name ________________________________________
Sem/Yr

Math & Sciences (41 cr)
CHM 11500
(4)
CHM 11600
(4)
CHM 25700
(4)
ENGR 19500
(2) (2)
MA 16500
(4)
MA 16600
(4)
MA 26100
(4)
MA 26500
(3)
MA 26600
(3)
PHYS 17200
(4)
PHYS 24100
(3)

Grade

Communications (7 cr)
COM 11400
(3)
ENGL 10600
(4)
Biological Sciences (8 cr)
BIOL 22100
(4)
BIOL 23000
(3)
BIOL 29500
(1)

Student ID No. _______________________
Engineering (min 48 cr)
ABE 20100
(3)
ABE 20200
(3)
ABE 30100
(3)
ABE 30300
(3)
ABE 37000
(3)
ABE 45400
(4)
ABE 46000
(3)
ABE 55500
(4)
ABE 55600
(4)
ABE 58000
(3)
CHE 37700
(3)
CHE 37800
(3)
Elec (3)
Elec (3)
Elec (3)

Sem/Yr

Grade

General Education Electives (18 cr) [ 3 cr @ 30000+]
Social Science (6 cr min)
Econ Elec (3) –
(3)
Humanities (6 cr min)
(3)
(3)
SS/Hum
Written/Oral Com (3) –
(3)

Biological Food Science (9 cr)
F&N 20500 (3)/BCHM 22100 (3)
Elec
(3)
Elec
(3)

Other (2 cr)
ABE 29000 (1)
ABE 49000 (1)

Total credits required for graduation = 133

Math/Sci
Com
Biol Sci
Bio FS
Engr
Hum/SS
Other

(41)
(7)
(8)
(9)
(48)
(18)
(2)

Total credits earned

_______
_______
_______
_______
_______
_______
_______
_______

International Understanding (6 cr)
Multicultural Awareness (3 cr) __________________

Final Audit Completed

Signature

Date

Student Svcs Coord
Advisor
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Biological Engineering Student Record - Biochemistry Dual
Name __________________________________
Math & Sciences (49 cr)

Sem/Yr

Grade

Student ID No. _____________________
Engineering (min 48 cr)

CHM 11500 (4)

ABE 20100 (3)

CHM 11600 (4)

ABE 20200 (3)

CHM 26100 (3)

ABE 30100 (3)

CHM 26200 (3)

ABE 30300 (3)

CHM 26300 (1)

ABE 37000 (3)

CHM 26400 (1)

ABE 45400 (4)

CHM 37200 (4)

ABE 46000 (3)

ENGR 19500 (2) (2)

ABE 55500 (4)

MA 16500 (4)

ABE 55600 (4)

MA 16600 (4)

ABE 58000 (3)

MA 26100 (4)

CHE 32000 (3)

MA 26500 (3)

CHE 37700 (3)

MA 26600 (3)

CHE 37800 (3)

PHYS 17200 (4)

Elec (3)

PHYS 24100 (3)

Elec (3)

Biological Sciences (18 cr)

Communications (7cr)

BIOL 12100 (2)

COM 11400 (3)

BIOL 13100 (2)

ENGL 10600 (4)

Sem/Yr

Grade

BIOL 23000 (3) or 23100 (3)
BIOL 29500 (1) or 23200 (1)

Humanities/Social Science Electives (27 cr)

BIOL 43800 (3) or BIOL 22100 (4)

ECON 25100/25200 (3)

BIOL Elective (3)
AGRY 32000 (3)
AGRY 32100 (1)

Biochemistry (17 cr)
BCHM 22100 (3)
BCHM 32200 (2)
BCHM 49000 (1)
BCHM 56100(3)
BCHM 56200 (3)
BCHM 56500 (2)

Other (2 cr)

BCHM 57200 (3)

ABE 29000 (1)
ABE 49000 (1)

Total credits required for graduation = 168
Math/Sci (49) ______
Biol Sci (18) ______
Biochem (17) ______
Date
Engr
(48) ______
Com
(7) ______
Hum/SS (27) ______
Other
(2) ______
credits earned ______
Add’l Com

___________________

Int’l Under

___________________

Final Audit Completed
Advisor

Signature/Date

_______________________________

Student Svcs Coord. _______________________________ Total

____________________

Multicultural Awareness __________________________

26

Biological Engineering Student Record - Pharmaceutical Science
Name _____________________________________Student ID No. ____________________
Math & Sciences (39 cr)

Sem/Yr

Grade

Engineering (min 48 cr)

CHM 11500 (4)

ABE 20100 (3)

CHM 11600 (4)

ABE 20200 (3)

CHM 32100 (4)

ABE 30100 (3)

ENGR 19500 (2) (2)

ABE 30300 (3)

MA 16500 (4)

ABE 37000 (3)

MA 16600 (4)

ABE 45400 (4)

MA 26100 (4)

ABE 46000 (3)

MA 26200(4)

ABE 55500 (4)

PHYS 17200 (4)

ABE 55600 (4)

PHYS 24100 (3)

ABE 58000 (3)

Sem/Yr

Grade

CHE 37700 (3)
CHE 37800 (3)
CHE 32000 (3)

Communications (7 cr)
COM 11400 (3)

Elec (3)

ENGL 10600 (4)

Elec (3)
Elec (3)

Biological Sciences (18 cr)

Pharmaceutical Science (43 cr)

BIOL 11000 (4)

IPPH 36200 (3)

BIOL 11100 (4)

IPPH 36300 (3)

BIOL 22100 (4)

IPPH 47500 (3)

BIOL 30100 (3)

IPPH 56200 (3)

BIOL 30200 (3)

MCMP 20400 (4)
MCMP 20500 (4)
MCMP 30400 (3)
MCMP 30500 (3)

Humanities/Social Science Electives (18 cr)

MCMP 40700 (3)

ECON 251/252 (3)

MCMP 40800 (2)
MCMP 42200 (3)
MCMP 44000 (3)
MCMP 44100 (3)
MCMP 44200 (3)

International Understanding _______________

___________________

Multicultural Awareness ________________

Other (2 cr)
ABE 29000 (1)
ABE 49000 (1)

Total credits required for graduation = 179
Math/Sci (39)
_______
Com
(7)
_______
Biol Sci
(18)
_______
Hum/SS
(18)
_______
Engr
(52)
_______
Phar Sci (43)
_______
Other
(2)
_______
Total credits earned
______

Advisor
Final Audit Completed

Signature

Date

Student Svcs Coord
Area Rep
APC Chair

27

General Education Courses
Engineering Policy requires:
1. At least 9 credit hours of courses with global/societal content must be taken.
2. At least 6 credit hours must be taken and no more than 12 credit hours may be taken in one department.
3. At least 6 credit hours of non-introductory courses must be taken.
4. If a foreign language is taken, at least 6 credit hours are required in the same language. Credit is not allowed for
language courses in the student's native tongue(s), but literature, culture, drama and related courses are allowed.
5. Credit by examination or granted credit, conditioned solely at the discretion of the awarding department, can be
used to satisfy any part of the requirement.
6. No course may be used more than once, even if the offering department allows it to be repeated for credit.
The following are College of Agriculture and Department of Agricultural and Biological Engineering
requirements:
7. Of the 18 credit hours total:
3 credits must be selected from the Economics area
3 credits from ASL or Communications (+20000) or English (+20000)
3 credits (minimum) of the 18 must be +30000 level
6 credits of International Understanding electives
3 credits in Multicultural Awareness
* Introductory courses
School of Agricultural International Understanding
Courses in bold type are Multicultural Awareness courses

Social Sciences
Subject
Area

Course Number

AGEC *25000, 29600, 34000, 40600, 41000, 41500, 42300, 45000
ANTH

*10000, *10500, *20300, *20400, *20500, *25000, 30300, 32000, 33500, 33600, 34100, 35000, 36800, 37900,
39000, 39200, 40400, 41400, 41500, 42000, 42500, 43500, 43600, 46000, 47300, 47800, 47900

ASL

*10100, 10200, 20100, 20200, *28000

AUS

*11500, 30900, 40100, 41900

AUSL

*22700, 36800, 38100

CDFS

*20100, 21000, 21100, *25500, 30100, 31100, 31200, 31500, 32500, 41100, 42400, 43000, 43200, 43400

COM

*20400, 21000, *21200, *22400, 24000, *25000, *25100, 25300, *25600, 30300, 31200, 31400, 31600, 31800,
32000, 32400, 32500, 32900, 33000, 35100, 35200, 36800, 37200, 37400, 37600, 38100, 41200, 41400, 41600,
42400, 43500, 49100

ECON

*25100, *25200, 34000, 35200, 35500, 36100, 36500, 36800, 37000, 37500, 38000, 38500, 42200, 45600,
46100, 46600, 47000, 47100

POL

*10100, *12000, *13000, *14100, *19000, 20000, *22100, *22200, *22300, *23000, *23100, *23200, *23500,
*23700, *29000, 30000, 30100, 30300, 30400, 31400, 32000, 32200, 32300, 32600, 32700, 33800, 34200,
34400, 34500, 34700, 34800, 35000, 35100, 35200, 35300, 36000, 36400, 37000, 37100, 37200, 37300, 38000,
41000, 41100, 41200, 41300, 41500, 41600, 41700, 41800, 41900, 42300, 42700, 42800, 42900, 43000, 43100,
43200, 43300, 43400, 43500, 43600, 43700, 43800, 43900, 44000, 44100, 44200, 44400, 44500, 44600, 44700,
44900, 45200, 45300, 45400, 45500, 45600, 46000, 46100, 46200, 46300, 49300

PSY

*12000, *12100, *20000, 21300, *22000, *23500, 23600, 23900, 24000, 24100, 24200, *25000, *25100,
*28500, 31000, 31100, 31400, 33300, 33500, 33600, 33700, 33800, 33900, 35000, 36000, 36100, 36400, 36500,
36600, 36700, 36800, 37000, 37200, 38000, 38800, 39100, 39200, 41500, 42000, 42500, 42600, 42800, 44000,
44200, 44300, 44400, 45000, 46300, 46400, 47300, 47500, 47600, 48400, 48500, 49300

SOC

*10000, *22000, 31000, 31200, 31600, 32400, 32800, 33400, 33800, 33900, 3400, 34100, 34200, 35000, 36700,
36800, 37400, 39100, 40200, 41100, 41600, 41900, 42000, 42100, 42500, 42600, 42900, 45000, 45400, 47400,
47500, 49300
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HUMANITIES
Subject
Area

A&D

Course Number

*10500, 10600, *12500, 20000, 20500, 20600, *20700, 21300, 21400, *21500, *21600, *21700, 22100, *22600,
*22700, 23000, 23500, *24200, 24500, 24600, 25000, *25500, 25900, 26200, *26500, *26600, *27000, *27100,
27500, 27600, 30700, 31100, 31200, 31400, 31600, 32700, 33000, 33200, 33300, 34100, 34200, 35000, 35100,
35300, 35700, 35800, 35900, 36200, 36300, 36500, 36600, 36800, 36900, 37000, 37100, 37600, 38000, 38100,
38200, 38300, 38400, 38500, 39000, 39100, 39500, 39800, 40000, 42100, 44200, 45000, 45100, 45200, 45400,
45500, 45800, 46200, 46800, 47000, 47500, 47600, 48500, 49000, 49200

ARAB *10100, 10200, 20100, 20200, 30100, 30200
CHNS

*10100, 10200, 20100, 20200, 22000, *23000, *24100, *28000, *28500, 30100, 30200, 30500, 31300, 34100,
34200, 49000, 49300

CLCS

*23000, *23700, 33000, 33100, 33500, 33600, 33700, 38500

DANC *10100, *10200, *10300, *13000, 14000, 20100, 20200, 20300, 24000, 24100, *25000, 30100, 30200

ENGL

*20100, *22700, *23000, *23100, *23200, *23300, *23400, *23500, *23700, *23800, *23900, *24000, *24100,
*25000, *25700, *25800, *26200, *26400, *26600, *26700, *27600, *27900, 30400, 30500, 32700, 33100,
33300, 33500, 33700, 35000, 35100, 35200, 35600, 35800, 36000, 36100, 36200, 36400, 36500, 36600, 36800,
37200, 37300, 37400, 37500, 37600, 37700, 37900, 38100, 38200, 38300, 38600, 38700, 39600, 40600, 40700,
40900, 41100, 41200, 41300, 41400, 44100, 44200, 44400, 45500, 46000, 46200, 46300, 46600, 46800, 46900,
47000

FLL

*10100, 10200, 20100, 20200, *23000, *23300, *23500, *23900, *26100, *33100, *36100, 36800, 37100,
49000

FR

*10100, 10200, 10300, 11200, 20100, 20200, 21100, 21200, *23000, *23100, 24100, 26000, 28000, 30100,
30200, 33000, 34100, 34200, 36100, 36200, 38000, 39400, 39600, 40100, 40200, 44300, 48000

GER

*10100, 10200, 10300, 11200, 20100, 20200, 21100, 21200, *23000, *23100, 24100, 26000, 28000, 30100,
30200, 32300, 33000, 34100, 34200, 36000, 38500, 40100, 40200, 44100, 44200, 44600, 48000, 48300

GREK *10100, 10200, 20100, 20200, 34400, 44600, 49000
HEBR

*10100, 10200, 20100, 20200

HIST

*10200, *10300, *10400, *10500, *15100, *15200, *22800, *22900, *24000, *24100, *24300, *24500, *27100,
*27200, *29000, *30200, 30300, 30700, 31200, 31700, 31800, 32000, 32200, 32300, 32400, 32600, 32700,
32800, 32900, 33000, 33100, 33200, 33300, 33400, 33500, 33700, 33900, 34000, 34100, 34200, 34300, 34400,
34500, 35000, 35100, 35200, 35300, 35500, 35600, 35700, 35800, 35900, 36000, 36100, 36200, 36500, 36600,
36800, 37100, 37200, 37600, 37700, 38100, 38200, 38300, 38500, 38600, 38700, 39100, 39600, 39800, 39900,
40200, 40300, 40400, 40500, 40600, 40700, 40800, 40900, 41200, 41400, 41500, 41600, 41700, 41900, 42000,
42700, 43800, 43900, 44000, 44100, 44300, 45000, 46000, 46100, 46300, 46500, 46700, 46800, 46900, 47100,
47200, 47300, 47500, 49200, 49300, 49400, 49700

IDIS

*22000, *26000, *27100, *28000, 33000, 37000, 37100, 37200, 37300, 37500, 37600, 37800, 38000, 38100,
42000, 46000, 47300, 48000, 48100, 48200, 48300, 49000

ITAL

*10100, 10200, 10500, 11200, 20100, 20200, 21100, 21200, *23100, 24100, 26000, 30100, 30200, *33000,
33500, 34100, 34200, 39400

JPNS

*10100, 10200, 20100, 20200, *23000, 24100, *28000, 30100, 30200, 34100, 34200, 36100, 36200, 36800,
40100, 40200, 48000, 49000

LATN

*10100, 10200, 20100, 20200, 34300, 34400, 34500, 34600, 44200, 44300, 44400, 44500, 44600, 49000, 49200

MUS

25000, 36100, 36200, 36300, 36400, 37100, 37200, 37300, 37400, 37500, 37700, 37800, 49000

PHIL

*11000, *11100, *20600, *21900, *22100, *22500, *24000, *24200, *26000, *27000, *27500, *28000, *29000,
29300, 30100, 30200, 30300, 30400, 30600, 31900, 33000, 33100, 40200, 40600, 41100, 42100, 42500, 43000,
43100, 43200, 43500, 46500, 49000, 49300

PTGS

*10100, 10200, 10500, 11200, 20100, 20200, 21100, 21200

RUSS

*10100,
10200, *11100, 11200, 20100, 20200, 21100, 21200, 22300, *23000, *23100, *23200, *23300, *23400, *23600,
*23700, 24100, *28100, *28900, 30100, 30200, 33000, 34100, 34200, 36100, 36200, 40100, 40200, 48000

29

SPAN

*10100, 10200, 10300, *11200, 20100, 20200, 21100, 21200, 23000, *23100, *23500, 24100, 26000, 28000,
30100, 30200, 33000, 33500, 34100, 34200, 36100, 36200, 40100, 40200, 48000, 48100, 48200

THTR

*16800, *20100, *20200, 21300, 23300, *26000, 32300, 33300, 33400, 33600, 38000, 41300, 43300, 43400,
44000, 48000

To the Academic Advisor: Courses not appearing on this list may be approved as General Education Electives
depending on your school’s particular requirements. Questions about the acceptability of a course not on this list should
be directed to your School representative on the Engineering Education Committee, or the Chair of your school’s
Undergraduate Committee.
To the Student: You may petition to take courses not appearing on this list as General Education Electives. Please
contact your Academic Advisor for details. However, if you are in the First-Year Engineering Program or considering a
CODO, you are advised to take only courses that appear on this list.
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Engineering Design Experience
Engineering design is integrated in the curriculum beginning at the freshman year and
culminating with a senior capstone course. Each ABE course contains some design and builds up to
senior open ended problems as students complete the required 48 credits of engineering topics. Other
disciplines in engineering as well as social and agricultural aspects and international cultures are part
of the educational background interwoven into the Biological Engineering curriculum.
The design experience in this program starts in the sophomore year, but is emphasized in the
junior year. This provides an excellent opportunity to build on the engineering sciences, arranged
mostly in semesters 3, 4, and 5. Economic constraints relative to engineering systems are brought into
the program by recommending one of the General Education Electives be an economics course that is
taken prior to the senior year.
The students are exposed to tackling open ended design problems in ABE 45400 and 55500.
Our comprehensive engineering design course, ABE 55600, Biological and Food Process Design is a
4-credit course. This extra period allows increased emphasis on the design process. Designing in an
economic manner is the main focus of ABE 55600.
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Academic Minors Available Student in Agricultural and Biological
Engineering Department
August 2009
Aerospace Studies
African American Studies
Agricultural Systems Management
Animal Sciences
Anthropology
Art and Design
Art History
Asian Studies
Asian-American Studies
Astrophysics
Biology
Biotechnology
Chemistry
Child Development and Family Studies
Chinese
Classical Studies
Communication
Computer Science
Creative Writing
Crop Science
Dance
Earth and Atmospheric Science
Ecological and Environmental Engineering
Economics
Electrical & Computer Engineering
Electronic and Time-based Art
End-user Computing
English
Entomology
Environmental Politics and Policy
Farm Management
Film Studies
Food and Agribusiness Mgmt
Food Science
Foods and Nutrition
Forensic Science
French
Furniture Design
German
Global Engineering*
Global Liberal Arts Studies
Global Studies
History

Horticulture
International Studies
International Studies in Agriculture
Italian
Japanese
Jewish Studies
Latin
Law and Society
Linguistics
Management
Mathematics
Medieval and Renaissance Studies
Military Science and Leadership
Music History and Theory
Natural Resources and Environmental Science
Naval Science
Nuclear Engineering
Nutrition
Occupational Health
Organizational Leadership and Supervision
Peace Studies
Pet Food Processing
Philosophy
Physics
Plant Biology
Plant Pathology
Political Science
Portuguese
Psychology
Radiological Health
Religious Studies
Russian
Sociology
Soil Science
Spanish
Statistics
Theatre
Theatre Design
Urban Forestry
Weed Science
Wildlife Science
Women's Studies
Wood Products Manufac Tech

*School permission required
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Special Problems Courses
ABE 49500 Select Topics in Agricultural and Biological Engineering
ABE 49800 Undergraduate Research in Agricultural and Biological Engineering
ABE 49900 Honors Thesis Research, ABE 59000 Special Problems
Purpose of Special Problems Course Offerings
Special Problems course offerings should be designed to provide capable students the opportunity to work
on carefully selected special problems which are not covered in regular course offerings. The problems
should be closely related to the students’ field of study and be of mutual interest to both the individual
student and supervising faculty member.
The selected problem should be such that it will require the student to perform a combination of laboratory,
field, and/or library studies and result in a professionally written report of the activities relating to the
project, findings if any, and other related documentation.
Student Eligibility
Students requesting enrollment in Special Problems courses should have a record of exhibiting a great deal
of personal initiative and the ability to work toward a solution of problems with limited direct supervision
from instructors.
Registration for the Special Problem
Due to the extensive time required to plan and complete a Special Problem course, instructor selection and
completion of the contract should take place in the semester prior to the one in which the course is to be
completed. Registration for a Special Problems course after two weeks into the semester is not accepted.
Student/Faculty Contract for Special Problems
To provide documentation of the problem to be addressed and to ensure a clear understanding between the
student and supervising faculty member of their respective expectations, a formal course contract must be
completed and a kept on file by the faculty member. An additional copy will be placed in the student’s
permanent file, and a copy will be furnished to the student.
Approval of the Special Problems Courses by the Department
In order to ensure that proposed courses meet the expectations of the department with respect to content,
level of effort and credit hour distribution, each Special Problems course must be approved by the Agricultural & Biological Engineering Academic Programs Committee (or, in the case of a graduate student,
the Graduate Committee). Approval should be obtained by the end of the semester prior to the one during
which the course will be completed or no later than the second week of the semester during which the
course is to be completed.
Enrollment in ABE 49500/59000– In addition to the above, the student should fulfill the following
requirements:
1. Be enrolled as an undergraduate or graduate student at Purdue.
2. Be classified as a “Junior 6” or higher at the time the course begins.
3. Have a minimum grade point average (GPA) of 3.00.
Exceptions to the above requirements will be considered by the ABE Academic Programs
Committee/ Graduate Committee upon request of the instructor.
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Admission to Graduate School
Undergraduate students looking forward to graduation frequently consider graduate work as a
possibility after graduation. The advisor should encourage students to go to graduate school provided the
student is qualified and able to benefit from graduate study.
The basic requirements for admission to graduate study are:
•
•

Graduation with a baccalaureate degree.
An applicant is generally expected to maintain a cumulative grade point average of at least 3.0.

Most students enrolled in graduate study in the Agricultural and Biological Engineering Department
receives graduate research assistantships. Current stipends for M.S. and Ph.D. assistantships are
approximately $18,000 and $20,000 per year, respectively, plus full waiver of tuition and most fees.
Fellowships are available in some instances with stipends of up to $22,000 per year. Therefore, the true
value of an assistantship is approximately $17,000 per year for Indiana residents and $24,000 for nonIndiana residents.
In certain cases undergraduate students may subsequently apply credits they have earned in 500-series
courses toward an advanced degree at Purdue. Upon admission to the Graduate School, and with the
approval of the major field, a maximum of 6 credits relevant to the graduate program of study which were
not used to satisfy undergraduate requirements may be applied toward an advanced degree. The form for
this request is available in the Student Academic Center, ABE room 201.
Research Opportunities. Modern, well-equipped laboratories support all research specializations;
exceptional computing facilities being a noteworthy example. Departmental computing is centered on
server-based, advanced engineering workstations. Departmental networks have integrated global
capabilities as part of the Engineering Computer Network, a system of more than 1,000 workstations/
servers with supercomputer and Internet connectivity through the Purdue University Computing Center.
Bioprocess engineering is rapidly becoming a critical forefront research area as advances in genetic
engineering lead to new types of crops and new methods for processing them into value added products.
As a consequence, the department has a strong biological and biochemical technology research program.
Research topics include bioreactor design and modeling, enzyme kinetics and biocatalysis, site-directed
mutagenesis, foam fractionation and liquid chromatography of proteins, and genetic engineering.
Extensive laboratory facilities include liquid chromatographs, glucose analyzers, fermenters, centrifuge,
spectrophotometers, and preparative scale protein purification systems.
Areas of machinery research include electro hydraulic systems and their control, microprocessor
applications for control and monitoring, the development of robotic systems for agricultural production/
processing, the development of design expert systems, finite element analysis and optimization of
mechanical systems, design automation, soil-vehicle interactions, and operator safety. Facilities include
engine dynamometers and hydraulics, as well as machine vision laboratories.
Research in water resources planning and management includes studies of the mechanics of soil
erosion, water quality control, mathematical simulation of agricultural watershed hydrology, geographical
information systems (GIS) applications, and land drainage. The USDA/ARS National Soil Erosion
Laboratory, located near the Agricultural & Biological Engineering Building, offers both facility and
personnel support through cooperative projects.
Knowledge engineering, the art and science of automating the utilization of intelligence to manage and
control tomorrow’s increasingly interdependent subsystems, is an area of rapid research growth. This field
spans such diverse areas as developing pattern recognition technologies for machine vision to creation of
expert systems for both strategic management decision support and advanced machine controls.
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Designing advanced methods for producing and processing biological products requires knowledge of
the physical properties of biological materials and of soils. Many challenging research opportunities may
be found in studying the mechanical, electrical, optical, rheological or other properties of such materials
and in the development of transducers for machine monitoring and control of product characteristics.
Areas of Study. The Department of Agricultural and Biological Engineering offers opportunity for
creative endeavor in academic coursework and in fundamental and applied research. Both the Master of
Science and Doctor of Philosophy programs are offered in a broad range of areas including: artificial
intelligence applied to decision support systems and to intelligent machine control, biochemical and food
process engineering, agricultural systems management, physical properties of biological materials,
computer-aided agricultural machinery design, soil and water resource design and management, crop
processing and storage, systems engineering, fluid power, agricultural structures, renewable resource
utilization, vehicle mechanics, and environmental control.
Requirements for Graduate Study. Applications for graduate study in agricultural and biological
engineering are accepted from qualified individuals who have a baccalaureate degree in engineering or
agricultural systems management from a college or university of recognized standing. These students may
work toward Master of Science in Agricultural and Biological Engineering (M.S.A.B.E.), Master of
Science in Engineering (M.S.E.), Master of Science (M.S.), and Doctor of Philosophy (Ph.D.) degrees.
The doctoral degree candidate must have demonstrated superior scholastic and research ability either at
Purdue or some other university. Research ability normally is assumed if the applicant has written an
acceptable master’s thesis. Students who complete a nonthesis M.S. degree program normally will not be
permitted to pursue a Ph.D. program.
Programs of Study. The master’s degree candidate may elect either a thesis or nonthesis option
program. A thesis is required for the Ph.D. degree. Research assistantships generally are not available to
individuals electing the nonthesis option.
A minimum of 21 semester hours for the master’s degree with a thesis, 30 semester hours for the
master’s degree without a thesis, and 42 semester hours for the doctoral degree normally are required.
Acceptable master’s degree coursework may be applied to the doctoral degree program. Outstanding
students may petition to work directly toward the Ph.D. without the M.S. A minimum of six semester
hours of departmental courses is required in the master’s degree program with a thesis and 12 semester
hours for the nonthesis master’s degree and doctoral degree programs.
Mathematical sciences must be pursued in depth. Normally, for the master’s degree a minimum of six
credit hours of mathematical, statistical, or computer science courses beyond ordinary differential
equations is required. For the doctoral degree, a minimum of 12 credit hours is required.
Programs of study must be established during the first full semester for the master’s, or full year for the
doctoral degree, of residency at Purdue University. These programs are oriented toward the proposed
thesis research work in one of the research areas in agricultural engineering.
There are no foreign language requirements for the M.S. and Ph.D. degrees.
Specific inquiries concerning the opportunities for graduate study in ABE should be addressed to the ABE
Graduate Secretary (ABE room 201).
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ABE Faculty
Faculty

Office

Campus
Email
Phone (_@purdue.edu)
(49-___)

Vincent F. Bralts (Assoc.
Dean of Engineering)
Dennis Buckmaster
Osvaldo Campanella

ARMS 2027

45349

bralts

ABE 210
FS 2151

69512
66330

dbuckmas
campa

Natalie J. Carroll
Indrajeet Chaubey

AGAD 216
ABE 320

48433
45013

carroll
ichaubey

Keith A. Cherkauer

ABE 312

67982

cherkaue

Heidi Diefes-Dux

ENAD 206

43887

hdiefes

Bernard A. Engel (Dept.
Head)

ABE 218

41162

engelb

Daniel R. Ess
William E. Field
Dennis C. Flanagan
(Adjunct)
Jane Frankenberger

ABE 311
ABE 308B
SOIL 107

63977
41191
47748

ess
field
flanagan

ABE 208A

41194

frankenb

Kamyar Haghighi (Head,
Engineering Education)
Albert J. Heber
Klein E. Ileleji

ARMS 1317

43884

haghighi

ABE 214
ABE 309

41214
41198

heber
ileleji

Joseph Irudayaraj

ABE 215

40388

josephi

Monika Ivantysynova

ABE 314

66578

mivantys

Gary W. Krutz

ABE 213

41179

krutz

Michael R. Ladisch

POTR 216

47022

ladisch

Chang Lu

FS 1159

41188

changlu

John Lumkes

ABE 314

41173

lumkes

Rabi H. Mohtar

ABE 321

41791

mohtar

Mark T. Morgan
Nathan S. Mosier

FS 1161
ABE 211

41180
62044

mmorgan
mosiern

Ganesan Narsimhan

FS 2247

41199

narsimha

Martin R. Okos

FS 1171

41211

okos

Marshall Porterfield

ABE 319

41190

porterf

Area of Specialization
Irrigation design and management; Hydraulic network analysis using Finite Element
Method; Water quality modeling; International development.
Food process engineering. Food Rheology. Food Extrusion, evaporation. Food
processes simulation.
Soil and water engineering; Finite Element Models; Youth environmental programs.
Ecohydrology, solute and sediment transport, best management practices to
minimize nonpoint source pollution, spatial variability of natural processes, land use
terrestrial and aquatic processes, integrated watershed/water quality management
technology, mathematical modeling, and application of geographic information
systems and remote sensing
Remote sensing, hydrology models, environmental change, land-atmosphere
interactions, the hydrologic cycle, the impact of snow and soil frost on the surface
water, energy balance in the upper Mississippi River basin, applicability of aircraftand satellite-based thermal remote sensing to monitoring stream temperatures.
Educational methods research as it pertains to the development of engineering
courses and curricula. Food process engr - unit operations, process, and plant
modeling and optimization through experimentation and theory.
Artificial intelligence; Expert systems; Simulation; Soil and water engineering;
Natural resource conservation and management; Geographical information
systems.
Development and analysis of information intensive agricultural production systems.
Agricultural safety and health; Breaking New Ground Resource Center.
Soil and water resources; Erosion mechanics, prediction, and control; Sediment
deposition; Water quality
Water quality; Watershed protection; Soil and water engineering; Geographical
information systems; Hydrologic simulation modeling
Finite element modeling and analysis; Computational techniques; Design and
automation; Knowledge-aided mechanical design; Machine systems Engineering.
Building ventilation; Indoor air quality; Air pollution; Wood coatings.
Grain quality , post-harvest engineering, sensors and Process Controls, biomass
production and handling, production of energy crops, new technology development,
biomass characterization, and production, densification and post-harvest
technologies for biomass utilization.
Sensor device fabrication and study of individual molecules using confocal
spectroscopy and microscopy to better understand their mobility and interaction.
Applications include health and food.
Modeling of pumps, motors, actuators, and complex fluid power systems, advanced
CVT transmission concepts, energy saving actuator technology
Power and machinery; Fluid power electronic control for machinery applications;
Agricultural sensor development.
Biotechnology and bioprocess engineering; Bioseparations; Chemical reactor
design and kinetics; Biomass conversion.
Microfluidics and Nanobiotechnology. Microfabricated biosensors for food safety.
Drug delivery using microfluidic devices. Single molecule biophysics using
fluorescence spectroscopy.
Electrohydraulics; on- and off-road vehicle design; drive-by-wire control systems;
and diagnostics and prognostics for hydraulic and pneumatic systems
Environmental resources engineering; Numerical methods; Simulation models to
improve utilization of natural resources; Hydrological systems interaction with the
environment; Irrigation systems.
Electronic sensing of food properties; Design of food processing control systems.
Bioprocessing Rrenewable resources to fuels, chemicals, & pharmaceuticals.
Biocatalysis.

Food engineering; Bioseparations; Food emulsions and foams; Functional
properties of proteins.
Food process engineering; Computer aided design of food processes; Heat and
mass transfer in foods; Fermentation and biological reactor design; Properties of
food; Biological products.
Biological engineering, sensor technology and instrumentation, BioMEMS,
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Jenna L. Rickus

BMED 2029

41197

rickus

Richard L. Stroshine

ABE 308

41192

strosh

Bernard Y. Tao

FS 3239

41183

tao

Umulis, David

ABE 313

41223

dumulis

eukaryotic cell signaling, space and gravitational biology
Biosensors; Bio-nanotechnology; Mathematical Modeling.
Physical properties of agricultural materials; Sensing food quality; Grain quality;
Grain drying; Handling storage; Grain Harvesting.
Biocatalysis; Biomaterials utilization; Recombinant genetic engineering;
Carbohydrate enzyme technology.
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