UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

Bourns College
of Engineering

ABET
Self-Study Report

for the

Mechanical Engineering

at

University of California, Riverside

July 1, 2012
CONFIDENTIAL

The information supplied in this Self-Study Report is for the confidential use of ABET and its
authorized agents, and will not be disclosed without authorization of the institution concerned,
except for summary data not identifiable to a specific institution.




UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

Table of Contents
BACKGROUND INFORMATION ...ttt 1
A. Contact INFOrMALtioN .........cccoiiiiiiiieee e 1
B. Program HiStOrY ........ccocoiiiiiiiiiiiice e 1
(ORI ] ] o] USSR 3
D. Organizational STrUCTUIE ...........ooveriiiieiieesie e 5
E. Program Delivery MOdES ........ccooveiviieiieiesic e 5
F. Program LOCALIONS. ........ccuriiiiieieieie ettt 5
G. Deficiencies, Weaknesses or Concerns from Previous
Evaluation(s) and the Actions Taken to Address Them .................... 6
H. JOINt ACCIEdItatioN ........coviiiiiieieiee e 11
1. CRITERION 1. STUDENTS.....ioiietitiiieise et 12
LA, Student AAMISSIONS .....ccvveiuiiiiiiieiiesie e 12
1.B. Evaluating Student Performance............ccccovevvevieeiiesiieseeieseesieanns 14
1.B.1 Enforcing PrereqUISIteS ........oooveiveiiiieriininieeeeeeeese s 15
1.C. Transfer Students and Transfer COUrSES .........ccoovuvverererereneseniennns 17
1.D. Advising and Career GUIJaNCE ...........cccceeerireiinieieeesesie s 18
1.E. WOrK in LieU Of COUISES ......ccviiiieiiieiiesie e 30
1.F. Graduation REQUITEMENTS ........ccviieieiiieriesie e 31
1.G. Transcripts of Recent Graduates............cccevvevveveevieiieie e 34
1.H. Diversity in the Bourns College of ENgineering.........cccccocevervnienne. 35
1.1. Student Tracking REPOIT.........cooiveiiiieseece e 35
2. CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES ......c.ccccevverriennn. 37
2.A. MiSSION STAtEMENT........coiieieiieceee e 37
2.B. Program Educational ObjJectiVes...........cccocvevveiiieiieiecie e 37
2.C. Consistency of the Program Educational Objectives with
the Mission of the INSHTULION ........ccooiiiiiii 39
2.D. Program CONSHTUBNCIES .........ceiiiiiieieiesiesie e 39

2.E. Process for Revision of the Program Educational
ODBJECLIVES ...t 40



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

3. CRITERION 3. STUDENT OUTCOMES.......cccooiiiiiiicirieeeiee e 42
3.A. StUAENt OULCOMES .....oveeieeie et 42
3.B. Relationship of Student Outcomes to Program Educational

ODBJECLIVES ..ttt 42

4. CRITERION 4. CONTINUOUS IMPROVEMENT .....ccccootiiiiiniiieniene e 45
4.A. Program Educational ObJectiVes...........ccoovviiiiiiieieie e 45
4.B. StUAENT OULCOMES ....veeveeeieciecieee sttt 52

4.B.1. Student Outcome Assessment through Course
ASSIGNIMENTS ... 52
4.B.2. Student Outcomes Assessment through Senior Exit
SUIVEY ..ttt e bbb 56
4.C. ContinuOUS IMPrOVEMENT.......cviiiiiieiieieesie st 60
4.C.1. Quantitative Assessment of Student Outcomes based on
Student Performance ..........coccevvveieenesieneee e 63
4.C.2. Example of Weight and Efficiency Calculation................. 67
4.C.3. Examples of Curriculum Changes Resulting from the
PrOCESS ..ttt 71
4.C.3.1. History of Course Plan Changes for Mechanical
Engineering Program from 2009 to 2012............... 71
4.D. Additional INfOrmation ..........cccooeiieiiiiiiieseee e 73
4.D.1. MEZ2, Introduction to Mechanical Engineering................. 73
4.D.2. MEL0, SEALICS ..cccvviiee ittt 74
4.D.3. ME 137, Environmental Fluid Mechanics......................... 82
4.D.4. ME 110, Mechanics of MaterialS..........ccccceeevevvreiiiivinnennns 83
4.D.5. ME 135, Transport Phenomena...........cccccovevveiieeseeriesnnnn, 84
4.D.6. ME 156, Mechanical Behavior of Materials..................... 85

4.D.7. ME 175 A/BIC, Professional Topics and Senior Design ... 86

5. CRITERION 5. CURRICULUM.......ccciiiiiiiieit et 89
5.A. Program CUrriCUIUM ......oociiiiiiic e 89
5.A.1. Plan of STUY ......ooiiiiiiieee s 89
5.A.2. Alignment of the Curriculum with the Program
Educational OBJeCtiVES..........ccceiviiiiiiiicc 94

5.A.3. Relationships of Curriculum and the Student Outcomes... 96



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

5.A.4. Prerequisite STrUCTUIe........ccvviveiiie e 102
5.A.5. Satisfying Requirements for Depth of Study in Each
ATBAL . 103
5.A.6. Major Design EXPerienCe........ccccoveververeiieeseesie e, 106
5.A.7. Cooperative EUCALIONS ..........cccovvieieiienieiesiciesc e 108
5.A.8. Materials Available During Site Visit...........cccccevvervennenn, 108
5.B. CoUrse SYHabi .......ccoiiiiiiiiie e 108
6. CRITERION 6. FACULTY ..ottt nnnne e 109
6.A. Faculty QUalifiCatioNnS ..........cccvevviiieiieie e 109
6.B. Faculty Workload............cccooeiiiiiiiiiiiicecc e 109
B.C. FACUILY SIZE....ccveeiieii et 115
6.D. Professional Development ..o 116
6.E. Authority and Responsibility of Faculty .............cccoovevviieiicineee. 116
7. CRITERION 7. FACILITIES ......cot ittt 118
7.A. Offices, Classrooms and Laboratories .........cccccvvevvcveeeeiiiiiee e, 118
7.A.1. Research Laboratories.........covvvvieinienenene s 120
7.B. COMPULING RESOUITES .....ceviuiiiiiiiieiiisie et 120
7.B.1. CE&C OVEIVIBW.......eevieiiieie et 120
7.B.1.1. SUPPOIt SEIVICES.....cuviiiiieiieieieieie e 120
7.B.1.2. Facilities and Infrastructure..............ccocoevvvivennne. 122
7.B.1.3. Other Services and SUPPOIt.........cccooerireniiennenn 123
7.C. GUILANCE. ...c.eeeeiesiceieete et ettt 123
7.D. Maintenance and Upgrading of Facilities ..............ccocoviiivinnnennn, 124
T.E. LIDrary SErviCe .......cccoiveiiiiece e 125
7.E.1. Library Collections.........cccccveviiiiiiiieiiece e 126
T.E.LL BOOKS...cocoiiecieece et 126
7.E.1.2. JOUMAIS.....oiiiiiiiiie e 126
7.E.2. Research (Journal Article) Databases............cc.ccoovvvrnnnnne. 126
7.F. Overall Comments on Facilities ... 127
8. CRITERION 8. INSTITUTIONAL SUPPORT .....cooiiiiiiiiiiiiee e ciee s 130



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

8. A, LeATEISNIP .t 130

8.B. Program Budget and Financial Support...........cccoceveviviieieeveenee, 130

B.C. SEATTING ..o s 135

8.D. Faculty Hiring and Retention............ccccveveieevieiie s 136

8.D.1. Faculty Recruitment ProCess..........cccueveveiieneeniesensieenenn 136

8.D.2. Faculty Retention .........cccevvevviie i 137

8.E. Support of Faculty Professional Development............ccccovvvervinnnne. 137

9. PROGRAM CRITERIA ..ttt 139
9.1, CUITICUIUM L. 139

9.2, FACUIY ... 140

Appendix A — Course SYHaDI ..o 141
Appendix B — Faculty Biographical SKetChes ...........ccccvvveiiiieiieeii e, 238
APPENIX C — EQUIPMENT......oviiiiiiiiieeieee e 275
Appendix D — Institutional SUMMArY ..........cccoooiiiiiii i 278
Appendix E — Senior Design Problem Example.........ccooooiiiiini 285
Appendix F— Alumni SUrvey QUESLIONS ..........ccveiverieiierieerie e 289
Appendix G— Employer Survey QUESLIONS..........ccoiiiiriiiiieieese s 295
Appendix H— Senior Student Survey QUESLIONS..........ceiverieeierieiesie e 297
Appendix |- Course ASSESSMENT FOM.......ccuiiiiiiiiiiriiesieeeee s 309
Signature Attesting t0 COMPIANCE .........coiiiiiiiii s 311



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

BACKGROUND INFORMATION

A. Contact Information

The Chair of the Department of Mechanical Engineering and the Mechanical Engineering
Program is Thomas Stahovich. He will serve as the main point of contact for the visit. Marko
Princevac is the chair of the ABET Accreditation and Assessment Committee and will assist in
the planning of the site visit. Contact information for these individuals is given below:

Thomas Stahovich, Ph.D.

Professor and Chair

Department of Mechanical Engineering
University of California, Riverside, CA 92521
Tel: (951) 827 7719

Fax: (951) 827 2899

e-mail: stahov@engr.ucr.edu

Marko Princevac, Ph.D.

Associate Professor and Chair of ABET Accreditation and Assessment Committee
Department of Mechanical Engineering

University of California, Riverside, CA 92521

Tel: (951) 827 2445

Fax: (951) 827 2899

e-mail: marko@engr.ucr.edu

B. Program History

The mechanical engineering program admitted its first students in 1994, and hired its first
permanent faculty members in 1997. The program was first accredited in 1997, and was then
granted a six year accreditation in 2000. In 2006, at the last general review, the program was
again granted a six year accreditation, this time under the new ABET 2000 criteria.

The faculty has grown from five in 1997 to 15 in 2012. During this period, two senior faculty
members accepted positions as Deans of Colleges at other universities; two assistant professors
were not granted tenure; one senior faculty passed away; and two midcareer faculty members
moved to other institutions. There are currently six full professors, three associate professors,
and six assistant professors in the faculty. Tenured faculty members are expected to teach four
courses every year, with most teaching at least three undergraduate courses. The department also
employs three part time lectures who are senior engineers employed by local industry.
Untenured faculty members are relieved of one course each year to allow them to focus on
building their research programs.

All members of the Mechanical Engineering faculty maintain vigorous research programs in
their fields of expertise. These fields include energy processing, biotransport, nano and micro
devices, human computer interaction, design engineering, multiphase flow and combustion, and
air quality and fire engineering. One of the strengths of the undergraduate program is the
opportunity provided to students to participate in these research activities. Students can earn up
to 4 units of research credits towards their technical elective requirements.


mailto:stahov@engr.ucr.edu
mailto:marko@engr.ucr.edu
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The undergraduate enrollment has grown steadily since its inception in 1994 (See Figure 1) to
become the largest program in the Bourns College of Engineering. To date, 459 students have
graduated with BS degrees in mechanical engineering. Figure 2 lists the number of graduates
each year since our first graduating class in 1995. Since AY 05-06, our graduation rate has been
relatively stable, with an average of about 54 students graduating every year.
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The mechanical engineering program has maintained its high quality and accreditation status
since its inception in 1994 by continuous improvement of the curriculum in response to feedback
from students and employers. The program has also been responsive to suggestions for
improvement from our stakeholders and our Board of Advisors who meet with the faculty in bi-
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annual workshops. In addition to providing input into the curriculum, these advisory groups
provide valuable advice on the formulation of program objectives.

Several important changes have been made to the curriculum since the last accreditation in 2006.
Students can now pursue one of four focus areas: Mechanics and Materials, Energy and
Environment, Design and Manufacturing, and General Mechanical Engineering. Students are
required to take 16 units of technical electives from a list appropriate for each focus area.

In 2004, during the previous accreditation cycle, the Mechanical Engineering department
introduced a series of introductory, freshman, courses, ME 1A, ME 1B, and ME 1C. These
courses were designed to engage the students with the Mechanical Engineering faculty during all
three quarters of the freshman year so that faculty could help students adjust to their new
academic environment. These one-unit courses taught study skills, introduced students to the
fundamentals of mechanical engineering, showed students how to use university resources
effectively, and provided familiarity with computational software such as Excel and MATLAB
required in later classes. Unfortunately, enrollment statistics suggested that the ME 1 series did
not reduce the attrition rate of our students, which was one of our purposes for creating this
course sequence. Also, the students were not pleased with the rigor and difficulty of these
classes — the classes were perceived as too easy and did not prepare students adequately for
subsequent Mechanical Engineering classes. For these reasons, we replaced the ME 1 series
with the four-unit course “Introduction to Mechanical Engineering” (ME 2). The new course
provides students with an introduction to many of the fundamental subjects that comprise the
program including statics, fluid flow, heat transfer, and energy. In this way, the course provides a
foundation for the study of these subjects in the remainder of the curriculum. The course also
helps students to understand how the core subjects in the discipline relate to each other. This
course has been well received by the students, although they consider it to be relatively difficult.

One of the objectives of the ME 1 A/B/C sequence was to provide an opportunity for freshman
mechanical engineering students to connect with the mechanical engineering faculty. When we
replaced this sequence with ME 2, we also moved ME 9 from the sophomore year to the
freshman year. With the ME 1 sequence, students took a total of three units of mechanical
engineering courses during the freshman year. They now take two four-unit courses. Our goal in
increasing contact time in this way is to increase our retention rate.

The department has developed several courses to promote mechanical engineering among non-
engineering students. These include ME 3, “How Stuff Works,” ME 4, “Energy and
Environment,” and ME 5, “The Science of Myth Busting.” ME 3 and ME 4 have been
enthusiastically received with enrollments exceeding 100 students per offering. ME 5 was
recently approved for the course catalog and has not yet been offered.

C. Options

There are four focus areas in the program. To complete a focus area a student must complete
four of the relevant technical elective courses (16 units) associated with that focus area. The list
of focus areas and associated technical electives is given below:

1. Materials and Structures. The eligible technical elective courses in this focus area are:
- Thermodynamics (ME 100B)
- Heat Transfer (ME 116B)
- Feedback Control (ME 121)
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- Vibrations (ME 122)

- Finite Element Methods (ME 153)

- Mechanical Behavior of Materials (ME 156)
- Optics and Lasers in Engineering (ME 180)
- Research for Undergraduates (ME 197)

2. Energy and Environment. The eligible technical elective courses in this focus area are:
- Thermodynamics (ME 100B)
- Heat Transfer (ME 116B)
- Combustion & Energy Systems (ME 117)
- Environmental Impacts of Energy Production & Conversion (ME 136)
- Environmental Fluid Mechanics (ME 137)
- Transport Phenomena in Living Systems (ME 138)
- Research for Undergraduates (ME 197)

3. Design and Manufacturing. The eligible technical elective courses in this focus area are:
- Feedback Control (ME 121)
- Vibrations (ME 122)
- Kinematic and Dynamic Analysis of Mechanisms (ME 130)
- Design of Mechanisms (ME 131)
- Introduction to Mechatronics (ME 133)
- Ship Theory (ME 140)
- Finite Element Methods (ME 153)
- Mechanical Behavior of Materials (ME 156)
- Sustainable Product Design (ME 176)
- Optics and Lasers in Engineering (ME 180)
- Research for Undergraduates (ME 197)

4. General Mechanical Engineering. For this focus area students can select any four
technical electives.

The program originally received approval from the Academic Senate to implement these four
focus areas on May 30, 2006*. However, at that time the first focus area was called “Mechanics
of Materials and Structures.” On May 19, 20097 the program received approval from the
Academic Senate to change the name of this focus area to “Materials and Structures” to better
reflect the content of the focus area. More details of the technical electives and focus areas are
provided under “Criterion 1.F. Students - Graduation Requirements.”

1

http://senate.ucr.edu/agenda/060530/ PROPOSED CHANGE IN THE BS IN MECHANICAL ENGINEERING

-pdf
Z http://senate.ucr.edu/agenda/090519/Proposed%20Mech%20Engr%20Major%20Requirements.pdf

4


http://senate.ucr.edu/agenda/060530/_PROPOSED_CHANGE_IN_THE_BS_IN_MECHANICAL_ENGINEERING.pdf
http://senate.ucr.edu/agenda/060530/_PROPOSED_CHANGE_IN_THE_BS_IN_MECHANICAL_ENGINEERING.pdf
http://senate.ucr.edu/agenda/090519/Proposed%20Mech%20Engr%20Major%20Requirements.pdf
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D. Organizational Structure

Figure 3 presents a schematic of the academic organizational structure for the programs in the
Bourns College of Engineering (BCOE).
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Figure 3. Organizational structure.

E. Program Delivery Modes

All courses for the bachelor’s degree are delivered in campus classrooms and laboratories on
weekdays and weeknights. The curriculum includes no cooperative education, distance
education, or web-based instruction.

F. Program Locations
All courses are delivered on the campus of the University of California, Riverside.
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G. Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and the Actions
Taken to Address Them

The Mechanical Engineering program was reviewed by ABET in 2006 and received a full 6-
year accreditation. A summary of ABET Final Statement provided to the Mechanical
Engineering Program following the Fall 2006 visit identified the following program strengths:

- The department has a number of bright, enthusiastic, and energetic young faculty
members. There is currently a good balance of both experienced leadership and new
energy in the program.

- The students are enthusiastic about the program and the faculty.

The Final Statement expressed two concerns:
Concern 1, pertaining to ABET Criterion 2. Program Educational Objectives:

Criterion 2 states that program must have in place *“... a process of ongoing evaluation of the
extent to which the program educational objectives are attained, the result of which shall be used
to develop and improve the program outcomes.” The Board of Advisors has evaluated
achievement of the program educational objectives since 2001. Beginning in 2006, input from
an important constituency, the alumni, has been gathered through the use of a survey instrument.
The program is relatively new and has graduated 73 students prior to 2004. The response to the
survey has been around 10 percent. A plan is in place to increase the survey response rate but
until the plan is fully implemented and more time has passed, there is limited input from alumni
to evaluate the achievement of program educational objectives. There is a process in place to
use the results of the evaluation of the program educational objectives to improve the program
outcomes. However, implementation of the process has been constrained by limited evaluation
data and only limited improvement to the program outcomes has occurred. Also, Criterion 2
states, ““... program educational objectives are broad statements that describe the career and
professional accomplishments that the program is preparing graduates to achieve.” The
program should consider rewording their program educational objectives to better describe
accomplishments of their students three to five years after graduation.

The following actions have been taken to address this concern:

() In response to “...there is limited input from alumni to evaluate the achievement of
program educational objectives...” we have implemented an annual online survey for
alumni and employers of our graduates to collect more data with a higher response
rate.

(i)  Concerning “... The program should consider rewording educational objectives to
better describe accomplishments of their students three to five years after
graduation..,” we responded promptly. After the 2006 ABET visit, we implemented
modified Program Educational Objectives that we had been developed with our
stakeholders in May 2006 (i.e., prior to that ABET visit). The new Program
Educational Objectives appear in the university catalog and department website.

The old Program Educational Objectives that were in effect during the last ABET visit are:

- Provide students with the knowledge and skills required to enter and function in industry
rapidly.
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- Prepare students for graduate studies by providing opportunities for undergraduate
research.

- Provide an educational experience with the breadth and the intellectual discipline
required to enter professional careers outside engineering, such as business and law.

- Produce students with a strong sense of teamwork.

- Inculcate in students the intellectual curiosity required for a lifetime of learning.

The new Program Educational Objectives that we established in May 2006 and implemented
after the last ABET visit are:

To produce mechanical engineers who:

- Have the knowledge and skills to adapt to the changing engineering environment in
industry.

- Are able to pursue and succeed in graduate studies.

- Have the educational breadth and the intellectual discipline required to enter professional
careers outside engineering, such as business and law.

- Have an ability to work in multi-disciplinary teams.

- Engage in a lifetime of learning.

During our most recent stakeholders meeting in May 2012, we again considered reformulating
our Program Educational Objectives. Our stakeholders suggested that three to five years after
graduation, our students should be able to:

- solve complex system level problems

- succeed in graduate studies

- pursue professional careers of their choice outside of mechanical engineering
- lead multidisciplinary teams

The stakeholders suggested that we should remove engagement in a lifetime of learning from the
Program Educational Objectives as this is already a Student Outcome. It was agreed by the
faculty and other stakeholders that further discussion and analysis was needed before changing
the Program Educational Objectives. For example, achieving some of these objectives would
require changes to the curriculum, especially the capstone senior design course. For these
reasons, no changes have yet been made.

Concern 2, pertaining to ABET Criterion 3. Program Outcomes and Assessment:

Criterion 3 states that the programs must demonstrate that program outcomes *“... are being
measured and indicates the degree to which the outcomes are achieved.” It further states that,
“There must be evidence that the results of this assessment process are applied to the further
development of the program.” The program has an assessment process in place that
demonstrated the due diligence of the faculty in satisfying this criterion. Furthermore, the
faculty has demonstrated their acceptance of the need to conduct outcomes assessment.
However, the process in place for direct assessment of the program outcomes seems not to be
capable of distinguishing the performance of one program outcome from another. The grade of
each piece of student work is mapped to multiple course objectives, and each course objective is
mapped to multiple program outcomes. Therefore, the result for a particular program outcome
is essentially a weighted average of a weighted average of individual grades that each reflects
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multiple program outcomes. The effect is similar to use of course grades to assess program
outcomes, a practice that is discouraged because of the lack of specificity that would result. The
assessment process should be modified to establish a unique or nearly unique association
between program outcomes and student work.

In response to this concern we modified our approach to outcomes assessment in two important
ways. First, a carefully selected subset of coursework is used for assessment. This coursework
may or may not be included in the final course grade. Second, course objectives are more
selectively mapped to Student Outcomes. Typically, each course objective is mapped to no more
than three outcomes. Finally, in some courses, concept inventories are used for assessment. For
example, in ME 10 Statics, the Force Concept Inventory and the Statics Concept Inventory
(cihub.org) are used as pre- and posttests.

A summary of major curriculum changes driven by our assessment process is given below:

e ME 2 - Introduction to Mechanical Engineering: We carefully examined the strengths
and weaknesses of the existing Mechanical Engineering freshman experience and
determined that the ME 1 A/B/C sequence did not adequately prepare our students for the
challenges of the subsequent courses. As a remedy, we developed a new four-unit
course, ME 2, which provides a comprehensive overview of mechanical engineering.
This course teaches engineering problem-solving skills without utilizing calculus, and is
intended to provide a framework to help students connect concepts in subsequent courses.
The Mechanical Engineering Board of Advisors (BOA) that includes the industry
representative component of our stakeholders expressed their enthusiasm for this change
at our Annual BOA Meeting held on April 24, 2009. This four-unit course was first
taught in AY 2009-2010. ME1A/B/C is no longer required.

e ME 18 - Introduction to Engineering Computation: The course was changed from two
units to three to absorb material from ME 1C (basic MATLAB programming), thus
providing a more comprehensive introduction to engineering computation.

e ME 174 — Machine Design: ME 130 (Kinematics) was eliminated as a required course
and replaced with ME 174. The latter covers strength-based design, an essential
mechanical engineering topic that was absent from the curriculum. The inclusion of ME
174 in the required curriculum addressed deficiencies that were apparent in student
performance in senior design, ME 175 B/C. ME 130 is now a technical elective.

e BIOL 003: This course was eliminated as a required course as it did not contribute
material that is essential to the major. Now, only BIOL 005A and BIOL 005L which
focus on cell and molecular biology are required.

e To help Mechanical Engineering freshmen stay connected with their major, the normal
sequence of course offerings is: ME 2 in the winter quarter of the freshman year,
followed by ME 9 (Engineering Graphics and Design) in the spring quarter.

Other changes were also implemented during this cycle. These changes include:

1. Introduction of Service Courses for non-engineering majors:
- ME 3 - How Stuff Works
- ME 4 - Energy and the Environment
- ME 5 - The Science of Mythbusting
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2. We introduced a special mentoring program, called the Mechanical Engineering
Highlander Club, for high-achieving students.

3. We made several major changes to improve individual courses are outlined in Table 1.

Table 1. Summary of major course changes.

Course Change Justification

ME 120 | New Course Objectives are: The course previously focused on Laplace
Modeling linear systems transforms (input/output methods) and
(electrical, mechanical, and applications exclusively in mechanical
biological), Laplace transform engineering. The course lacked an introduction
method for solving differential to some of the fundamental concepts needed for
equations, transfer functions and | more advanced feedback control and
block diagrams, matrix mechatronics courses such as stability analysis,
representation of linear systems, | the concepts of controllability and observability,
similarity transformations and linearization techniques, and feedback. The
diagonalization, stability analysis | course was changed to include this material.
for linear systems, linearization, | Also, the course was modified to include more
controllability and observability, | interdisciplinary examples, highlighting how
closed loop systems, and linear systems theory can be applied to a broad
introduction to MATLAB linear | spectrum of engineering and science problems.
systems toolbox. This will better prepare students to operate in

multidisciplinary work environments.
ME 180 | New course description: The course was previously focused on traditional

Focuses on principles of optics
and lasers, wave equations,
interferometry, diffraction, laser-
material interactions.
Applications in analytical
characterization including
confocal microscopy, Raman
spectroscopy, mechanical
deformation analysis, scanning
probe microscopy, ultraviolet-
visible spectrophotometry,
photoluminescence, optical
detectors, and lasers in materials
processing.

optics concepts. The course was changed to
include an increased emphasis on modern
techniques for analytical characterization.

4. We made numerous minor changes to improve individual courses as outlined in Table 2.
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Table 2. Summary of minor course changes.

Course Change Justification

ME 2 Enrollment priority ME 2 is mandatory for mechanical engineering freshmen
given to Mechanical | who cannot enroll in most other ME courses without first
Engineering majors. | completing this course. ME 2 is intended to prepare ME

students for the rigors of subsequent ME courses. It is
inappropriate for non-engineering majors who should
instead take ME 3 or ME 4.

ME 3 MATH 5 removed as | After careful examination of the course material, it was

prerequisite. concluded that the material covered in MATH 5 is
unnecessary for success in ME 3.

ME 9 Add ME 2 as co- ME 9 teaches engineering design and computer aided

requisite. design (CAD). ME 2 provides students with knowledge of
the engineering principles that are the foundation for the
material in ME 9.

ME 10 Enrollment priority ME 10 is offered in both the winter and spring quarters and
given to Mechanical | is mandatory for ME, MSE and Env. Eng. majors. Taking
Engineering, Material | the class in the winter quarter is crucial for these students
Science and to stay on track. Other engineering majors can take ME 10
Engineering and in the spring without any negative downstream
Environmental consequences.

Engineering majors.

ME 110 | CS 030 added as an ME 110 is a mandatory course for the MSE program. MSE
equivalent of ME 18 | students are not required to take the prerequisite ME 18,
prerequisite. which is an engineering computation course. However,

MSE students are required to take CS 30, which provides
adequate computing skills for students to complete ME
110.

ME 138 | Addition of ME 138 is an advanced fluid mechanics course, thus
prerequisite ME 113 | knowledge of basic fluids mechanics is needed for success
or BIEN 105. in this course. Both ME 113 and BIEN 105 provide the

necessary knowledge.

ME 174 | Removal of ME 103 | Material from dynamics (ME 103) is required only in the
as a prerequisite and | last part of ME174. Students taking ME 103 concurrently
addition of ME 103 with ME 174 will have the necessary knowledge of
as a co-requisite. dynamics by the time that material is needed for ME 174.

ME 175A | ME170A removed as | The material covered in ME 170A is not needed for ME

prerequisites for
MEL175A.

“Senior standing in
the mechanical
engineering major”
added as a
prerequisite.

175A. (It is needed for ME 175B. See next change.)
Because ME 175A is part of the capstone design course,
only seniors in mechanical engineering should be allowed
to enroll. The inclusion of ME 170A as a prerequisite had
the effect of limiting enrollment to seniors. This
requirement is now explicit.
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ME 175B | ME 170B and ME
135 removed as
prerequisites for ME
175B. ME 170A, ME
113, and ME 116A
added as
prerequisites.

After several offerings and careful examination of the
course materials, it was concluded that the ME170A
provides sufficient knowledge of experimental techniques
and that ME 113 and ME116A provide sufficient
knowledge of fluids and heat transfer. ME 170B and ME
135 provide more advanced knowledge of experimental
techniques and fluids/heat transfer, but this advanced
knowledge is not essential for ME 175B.

5. We introduced ME 302, Apprentice Teaching, to train teaching assistants how to teach
effectively and how to perform our ABET procedures. This course is mandatory for all

teaching assistants.

More details about program changes are provided under “Criterion 4 — Continuous

Improvement.”

H. Joint Accreditation

This program is seeking EAC accreditation only.
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GENERAL CRITERIA

CRITERION 1. STUDENTS
1.A. Student Admissions

The admissions processes for all engineering degree programs conform to the UCR Academic
Senate’s interpretation of the admission policies of the University of California, which, in turn,
interpret the mandates of the California Master Plan for Higher Education. In broad terms, the
Master Plan constrains the University of California to admitting only students ranking in the top
12.5% of the high school graduates in the State. Students in lower tiers are eligible for
admission to campuses of the California State University system, or to community colleges.
Placement in the top 12.5% of the graduating class is determined by the UC Eligibility Index,
which is computed centrally by the UC Office of the President, based on criteria defined by the
UC System-Wide Academic Senate.

Figure 1.1 summarizes the freshman admissions process to the Bourns College of Engineering.
Prospective students submit their applications to the Office of Admissions for the University of
California, which serves all ten campuses. Applicants may apply to multiple campuses, and to
multiple programs at these campuses. They may also designate primary and alternate majors.
The UC Office of Admissions determines whether each applicant meets the UC Eligibility
criteria (which specify GPA and coursework requirements) and forwards each eligible
application to the campuses to which admission is being sought. Ineligible applicants are
rejected. If a student is UC-eligible but is not selected for admission to the campus(es) that he or
she applied to, admission to another UC campus is offered. It is notable that the Riverside
campus switched from a referral campus to a selective campus within the past four years. That
is, because of the increasing number and quality of students applying directly to UCR, we no
longer offer admission to students who are UC-eligible but were declined by their first-choice
campuses. Nevertheless, we remain the most diverse campus of the UC system (in terms of
overall numbers; on a percentage basis, UC Merced has greater diversity because of its very
small student population), with a substantial number of students who are the first in their families
to attend college.

Within UCR, processing of the freshman applications begins through the Campus Office of
Admissions, in accordance with guidelines defined by the Undergraduate Admissions Committee
(UAC) of the UCR Academic Senate. An Enrollment Management Council (EMC) also exists at
the campus level to make decisions annually on the enrollment targets at the campus and college
levels. These decisions are informed by the strategic planning processes at the campus and
college levels.

UCR follows a multi-tier admissions process. At the first tier, an Academic Index Score (AIS) is
computed for each applicant, based primarily on academic parameters such as the grade-point
average (GPA), the Scholastic Aptitude Test (SAT) score, and the number of completed
Advanced Placement or International Baccalaureate courses. College-specific upper and lower
AIS thresholds are determined in accordance with the planned enrollment targets. All applicants
to a college whose AIS scores exceed the upper threshold are automatically admitted to their
program of interest. All applicants with AIS scores below the lower threshold for each college
are removed from that college’s pool. The remaining applicants are forwarded to the respective
colleges for further processing.

12



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

‘" UNIVERSITY o CALIFORNIA

¢ OFFICE OF THE PRESIDENT \l/

University of California

Academic Senate uc
Office of the President Eligible? —
UC Eligibility determined as per California ' N (reject)

Master Plan for Higher Education

RIVERSIDE foptan

BOOE Tier-1 — >
cutofr? Y (accept)
UC Riverside
Academic Senate \l/
Enrollment Mgmt. Council AIS cutoff set by
Campus/College strategic plans, resources ete. A%’gcim
BCoE tier-2 >
cutoff N (reject)

RIVERSIDE
Bourns College of Engineering -
plogramcutory >

Bourns College of Engineering Y (accept)
Admissions Committee

BIS cutoff set by College/Program strategic plans, resources etc. \l/ N (reject]

Figure 1.1. The admissions process begins with an application to the UC system, which is
forwarded to the campus and then to the college for consideration.

Once these forwarded applications arrive at BCOE, a, BCOE-specific Index Score (BIS) is
computed for each applicant. This BIS score is a function of the applicant’s grades in
mathematics and science, as well as the math part of the SAT Reasoning Test (the SAT
Advanced test is not required by UC). The applicants to each program are ranked by BIS score,
and applicants are admitted starting at the top of the list for each program until the program’s
enrollment target is met. Applicants may be placed on a wait list, to be admitted if the yield rate
from the admitted pool is insufficient to satisfy program targets.

Subsection C addresses the transfer admission process.
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1.B. Evaluating Student Performance

Student performance monitoring is primarily the role of the Office of Student Affairs, under the
supervision of the Associate Dean for Undergraduate Affairs, Professor C.V. Ravishankar. Each
program also has a faculty member designated as the Program Faculty Undergraduate Advisor,
who serves as the primary departmental contact for program-specific policy decisions. College-
level policy is under the purview of the Associate Dean. The staff of the Office of Student
Academic Affairs (OSAA) supports the undergraduate programs.

Each student is assigned to a staff advisor in the OSAA, and encouraged to meet with this
advisor whenever the need arises, but at least once per quarter. In addition, attendance at a
mandatory Annual Major Advising session is required of all undergraduates in the college. The
Annual Major Advising session is conducted jointly by the OSAA staff and the Program’s
Faculty Undergraduate Advisor, and provides information on a variety of topics including
program requirements, academic success strategies, and professional development opportunities.

Figure 1.2 depicts the process for monitoring student progress. Students are required to maintain
a GPA of 2.0 each quarter, as well as cumulatively. Students are reminded of these requirements
regularly, first during the registration process in their first quarter as freshmen, and again each
year during Annual Major Advising. Grades are posted by instructors each quarter to the central
Student Information System (SIS) database, which tracks student performance, and provides
degree audits to check for completion of degree requirements. At the end of each quarter, staff
advisors in the OSAA review the academic records of BCOE students and identify all whose
term and cumulative GPAs are below 2.0.

A failure to meet these GPA requirements results in a student being placed on probation. The
student is notified of this probationary status, and advised that a failure to obtain at least a 2.0
GPA the following term will result in dismissal. A registration hold is placed on the student’s
record at that point, to be released only upon the completion of Academic Success Workshops
and other advising and mentoring activities through the OSAA. A student who receives a
dismissal notice may appeal the dismissal to the Associate Dean, who may grant or reject the
appeal based on extenuating circumstances.

The primary source of information regarding student performance is the campus-wide Student
Information System (SIS). SIS, which is maintained by the campus Computing and
Communications office, records all student registrations and grades. All staff and faculty
advisors have access to this system, either directly, or through the Student Advising System
(SAS) front-end that provides access to student transcripts and degree audits. The staff of the
OSAA uses this system regularly to monitor student progress.

Students who are about to graduate are required to complete a graduation application. At this
point, the student’s academic advisor in OSAA performs a detailed manual check to ensure that
all degree requirements have been met. If the requirements have been met, the Office of the
Registrar is notified of degree completion, so the degree may be awarded.
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Figure 1.2. Academic advising and performance monitoring.

1.B.1 Enforcing Prerequisites

All students are given a term-by-term course plan that ensures timely graduation as long as
courses are completed in a timely manner. This course plan incorporates prerequisites, so that
students who follow the course plan automatically satisfy prerequisites. Table 1.1 shows the
basic course plan for the Mechanical Engineering program. More details on the curriculum,

including technical electives and breadth courses are presented in Section 5 — Curriculum.
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Table 1.1. The generic course plan for the Mechanical Engineering bachelor’s degree program.

Fall Quarter Winter Quarter Spring Quarter
First year
ENGL 001A ENGL 001B ENGL 001C or Alternate
Beginning Composition Intermediate Composition Applied Intermediate
Composition
MATH 009A MATH 009B MATH 009C
First Year Calculus First Year Calculus First Year Calculus
ME 002 ME 009
Breadth Intro to Mechanical Engineering Graphics &
Humanities/Social Sciences Engineering Design
PHYS 040A PHYS 040B

Physics (Mechanics)

Physics (Heat/Waves/Sound)

Second year

CHEM 001A & CHEM 01LA
General Chemistry & Lab

BIOL 005A & BIOL 05LA
Cell & Molecular Biology &
Lab

EE 001A & EE O1LA
Engineering Circuit Analysis |
& Lab

MATH 046 CHEM 001B & CHEM 01LB | MATH 010B
Differential Equations General Chemistry & Lab Multivariable Calculus
ME 018 MATH 010A STAT 100A

Intro to Engineering
Computations

Multivariable Calculus

Introduction to Statistics

PHYS 040C ME 010 Breadth
Physics Statics Humanities/Social Sciences
(Electricity/Magnetism)
Third year
ME 100A ME 110 ME 116A
Thermodynamics Mechanics of Materials Heat Transfer
ME 103 ME 113 ME 170A
Dynamics Fluid Mechanics Experimental Techniques
ME 114 ME 118 ME 174
Intro to Materials Science & | Mechanical Engr. Modeling & | Machine Design
Engr. Analysis
Breadth ME 120

Humanities/Social Sciences

Linear Systems and Control

Fourth Year

ME 175B ME 175C
ME 135 Mechanical Engineering Mechanical Engineering
Transport Phenomena Design Design
ME 170B Technical Elective Technical Elective

Experimental Techniques

ME 175A
Professional Topics

Technical Elective

Technical Elective

Breadth
Humanities/Social Sciences

Breadth
Humanities/Social Sciences

Breadth
Humanities/Social Sciences
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Whether or not students follow this course plan, prerequisites are enforced by the registration
system. Students register for courses through the GRades and Online Web Link (GROWL)
system that interfaces with SIS, and is able to enforce prerequisites. GROWL is the secure
student portal used to complete the majority of administrative transactions needed during a
student’s academic career. This includes submission of a student’s Statement of Intent to
Register, control of all privacy through FERPA based controls, access to their bill, submission of
payment, term registration, review of administrative or advising holds, grades, transcript requests
and review and acceptance of their financial aid to name a few. A student prevented from taking
a course due to lack of prerequisites can petition the undergraduate committee, who has the
authority to grant the student a prerequisite waiver. The student is not permitted to take the
course without such a waiver. Such waivers are generally approved for outstanding students,
transfer students, and very special situations. For example, an outstanding student (ID No.
860977737) was granted a waiver in winter 2012 to take Fluid Mechanics (ME 113) without
completing the prerequisite statics course (ME 10). This student achieved an A+ in ME 113.
Similarly, a transfer student (ID No. 860962853) was granted waivers for concurrent enrollment
in ME 103 and ME 174, and concurrent enrollment in ME 18 and ME 100A. All waivers of
prerequisites are documented by the OSAA who includes them with the student file.

1.C. Transfer Students and Transfer Courses

Transfer students apply using the same application portal that freshmen use. This portal is
maintained by the System-Wide Office of Admissions, located in Oakland, CA. This office
collects applications and forwards them to the UCR Office of Admissions.

In accordance with the California Master Plan for Higher Education, the University of California
maintains extensive articulation agreements with community colleges in the state. Course
articulations are reviewed and approved by the cognizant departments, and are tracked and
maintained by the Campus Articulation Officer. All system-wide articulation agreements are
available at the website http://www.assist.org, which has open access. The transfer route appears
to be gaining popularity, especially given recent increases in tuition. When a transfer applicant
(typically, from out of state) presents a transcript containing courses that have not already been
articulated, the staff of the BCOE OSAA collect the relevant course syllabi and work with the
cognizant departments at UCR to determine articulations.

All BCOE programs have published detailed requirements for transfer admission. Admission to
our programs requires a minimum GPA of 2.8, and the completion of coursework specific to the
major being applied to. Incoming transfer students may transfer up to 105 quarter units (70
semester units) towards their degrees from the University. To assist students who may be
considering several alternative majors, we have prepared brochures showing transfer
requirements for each of our majors. We make these brochures available both in hardcopy and on
the Web. Some examples appear at:
http://www.engr.ucr.edu/undergrads/transferring/Special Agreements.html.

If the transfer applicant for a major meets all the requirements specified by that major, the UCR
Office of Admissions admits that applicant. Applicants who satisfy most, but not all, transfer
requirements are forwarded to the College for additional review. The OSAA staff reviews these
applications, and in consultation with the departments and the Associate Dean, grants exceptions
as warranted. Conditional admission is also sometimes granted, subject to the completion of
some requirements that may not have been met at the time of application.
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In addition to the college transfer requirements the Mechanical Engineering requires the
following courses to be completed at the time of application:
- one course in calculus based physics with lab (equivalent to UCR Physics-Mechanics
PHYS 40A)
- two courses in general chemistry with labs (equivalents to UCR General Chemistry and
Lab CHEM 1A/1LA, 1B/1LB)
Also, a minimum of three additional courses from this list must be completed:
- courses in calculus based physics with labs (equivalent to UCR Physics
Heat/Wave/Sound PHYS 40B, and Physics Electricity/magnetism PHYS 40C)
- one course in introductory cellular and molecular biology with lab (equivalent to UCR
Cell and Molecular Biology and Lab BIOL 5A/LA)
- one course in engineering circuit analysis with lab (equivalent to UCR Engineering
Circuit Analysis and Lab EE 1A/LA)
- one course in introductory mechanical engineering-problem solving/computation
(equivalent to UCR Introduction to Mechanical Engineering ME 2)
- one course in engineering graphics with computer applications (equivalents to UCR
Engineering Graphics and Design ME 9)
- one course in statics (equivalent to UCR Statics ME 10)
- one course in introductory engineering computation (equivalent to UCR Introduction to
Engineering Computations ME 18)

1.D. Advising and Career Guidance

The mechanisms by which students receive academic advice have already been outlined in
Section B: Evaluating Student Performance. Here, we will describe the mechanisms for
providing Career and Professional guidance.

Professional guidance and mentoring is provided by staff (particularly, the Director of Student
Professional Development), the faculty, and the Career Center. The overall College philosophy
that guides all interactions with students is to ensure that they are both academically and
professionally prepared to become leaders in their chosen fields. This goal is especially
challenging to meet in engineering colleges.

In many undergraduate engineering programs, students spend the first two years of their
undergraduate work completing prerequisite coursework in mathematics, the sciences, and the
humanities and social sciences. Unfortunately, instructors in these areas are not necessarily
familiar with engineering, and thus may be unable to motivate or mentor engineering students.
The lack of academic mentors would be a particularly difficult problem for our students, as many
are the first generation of their families to attend college, and thus they also typically lack role
models at home.

We have addressed this issue in several ways. First we conduct a freshmen welcome orientation
and mandatory quarterly freshman advising sessions. These are presented by Mechanical
Engineering program faculty, often by members of the undergraduate committee. Through these
interactive sessions we present the highlights and challenges of the mechanical engineering
profession and present techniques for success. We also encourage our students to pursue
professional development activities such as involvement with professional societies and clubs.
These same messages are reinforced in two required freshmen Mechanical Engineering courses:
Introduction to Mechanical Engineering (ME 2) and Engineering Graphics and Design (ME 9).

18



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

This mentoring and guidance is intended to help our students develop a clear sense of academic
direction and professional pride. Additionally, these activities help our students to develop
effective working relationships with their peers.

In May 2012, we began a new mentoring program for our high performing freshmen students to
make sure that they remain adequately challenged throughout our program. The 40 best-
performing students in the winter offering of ME 2, Introduction to Mechanical Engineering,
were invited to participate in this program. These students were given an overview of the
department’s graduate program and faculty research activities. The students were encouraged to
contact faculty members and join their research groups. We believe this program will help us to
retain our best students. Also, this program encourages these students to attend graduate school
upon completion of their degree. We plan to survey students on benefits of the mentoring
program.

A suite of activities supported by the college under the Professional Development Milestones
program complement our program-specific guidance. Examples of such activities are
academically-oriented workshops on time management and study-skills, as well as
professionally-oriented activities such as mock interviews, resume writing, as well as research
and industrial internships. Figure 1.3 summarizes these milestones.

A total of 18 Student Professional Organizations exist in BCOE, and are supported financially by
the College. These organizations are student-led, and are very active. Just over 800 students are
active members of these organizations (roughly 40% of the students in College).

1. BCOE SLC (Student Leadership Council)

2. ACM (Association of Computing Machinery)

3. AIChE (American Institute of Chemical Engineers)

4. ASME (American Society of Mechanical Engineers)

5. ASQ (American Society of Quality)

6. BMES (Biomedical Engineering Society)

7. EWB (Engineers Without Border)

8. IEEE (Institute of Electrical and Electronics Engineers)
9. IEEE EDS (Electron Devices Society)

10. ION (Institute of Navigation)

11. MRS (Material Research Society)

12. NSBE (National Society of Black Engineers)

13. OSA (Optical Society of America)

14. SACNAS (Society for Advancement of Chicanos and Native Americans in Science)
15. SHPE (Society of Hispanic Professional Engineers)

16. SAE (Society of Automotive Engineers)

17. SWE (Society of Women Engineers)

18. TBP (Tau Beta Pi) — Honors Society
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Figure 1.3. The Professional Development Milestones program guides students on key activities
they should undertake during their undergraduate years to ensure that they are ready for

professional careers or graduate school.

These organizations, under the mentorship of the Director of Student Professional Development,
Mr. Jun Wang, participate in a broad range of activities during the year. A summary for the

2011-12 academic year appears in Table 1.2 below.
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Table 1.2. A summary of the professional development activities from 2011-12. There have
been a total of 5,774 participants in these activities as of 05/4/2012. (Note that some of these
activities are scheduled in the future and thus have no attendance numbers reported.)

BCOE Professional Development Milestones Program

Event Date Attendees | Event Date Attendees
Student Leadership Workshop 9/25/11 120 Conversation Skills 2/14/12 | 14
Information Session: Peace 9/26/11 56 Beginning Resume 2/15/12 | 28
Corps Writing
Information Session: HACU 9/27/11 32 Career Station 2/15/12 | 13
National Internship Program
Information Session: U.S. 9/27/11 45 Visit to Circor 2/15/12 | 10
Department of State
Information Session: U.S. 9/28/11 27 Agricultural Careers 2/15/12 | 85
Marine Corps Dinner & Industry
Professionals Networking
Event
Beginning Resume Writing 10/3/11 30 Internships: What, Why & | 2/16/12 | 20
Workshop How?
Job Search 101 Workshop 10/3/11 42 GOVERNMENT AND 2/16/12
NON-PROFIT JOB FAIR
Career Presentation by Synapse | 10/5/11 65 SWE Resume Workshop 2/21/12 | 45
Internships: What, Why & 10/6/11 37 Career Station 2/22/12 | 15
How?
Now Hiring Interns! 10/11/11 | 40 Presentation Skills 2/22/12 | 32
Beginning Resume Writing 10/11/11 | 35 Now Hiring Part-Time 2/23/12 | 22
Workshop Jobs
Preparing for the Job Fair 10/12/11 | 54 Making Professional 2/23/12 | 26
Connections
Interview Skills 10/13/11 | 36 Beginning Resume 227112 | 20
Writing
The New GRE: What does it 10/13/11 | 68 Former Interns Tell All 2/28/12 | 54
mean for grad school applicants
Advanced Resume Writing, 10/13/11 | 70 Interview Skills 2/28/12 | 16
featuring Cal Steel Industries,
Inc.
Careers in BioTech 10/14/11 | 98 BCOE IMPACT 2/28/12 | 82
Mentoring Meeting
Yikes! I'm Graduating! 10/14/11 | 26 Information Table: The 2/29/12 | 19
Princeton Review
Resumania, Featuring Target 10/17/11 | 30 Career Station 2/29/12 | 18
Law School Forum 10/17/11 | 35 Advanced Resume Writing | 2/29/12 | 28
Why Can't | Find a Job? 10/17/11 | 42 Are You Really Ready to 3/1/12 46
Work? Workplace
Etiquette
Google Day at BCOE 10/17/11 | 135 Careers with the Air Force | 3/1/12 24
Resumania, Featuring Sherwin | 10/18/11 | 25 BCOE IMPACT 3/1/12 78
Williams Mentoring Meeting
Careers at EPA Info Session 10/18/11 | 67 ACM Guest Speaker from | 3/5/12 56
Western Digital
Career Expo 10/19/11 GRADUATE VIRTUAL 3/7/12
FAIR
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Visit at NAVSEA NSWC 10/20/11 | 25 Making Professional 3/7/12 26
Corona Connections
Guest Speakers from 10/20/11 | 59 Yikes! I'm Graduating! 3/7/12 24
NASA/Carnegie Mellon Silicon
Valley
Part-Time Job 10/20/11 | 23 Visit at JPL 3/8/12 18
Search/Beginning Resume
Writing Workshop
Information Session: USMC 10/20/11 | 25 Part-Time Job 3/8/12 31
Aviation Search/Beginning Resume
Writing
Making Professional 10/24/11 | 28 Interview Skills 3/13/12 | 22
Connections, Featuring: Target
LinkedIn 101: Networking 10/26/11 | 30 Why Can't | Find a Job? 3/14/12 | 25
Professionally Online
Graduate & Professional School | 10/27/11 Non-Academic Job Search | 3/15/12 | 60
Information Day (Grad Students Only)
Guest Speakers from Northrop | 10/27/11 | 78 Information Table: Kaplan | 4/4/12 21
Grumman Aerospace Systems Test Prep
Interview Skills, Featuring: 10/31/11 | 35 Information Session: 4/5/12 32
Aerotek Target Distribution
Law School Information Day 11/1/11 Yikes! I'm Graduating! 4/9/12 17
Advanced Resume Writing, 11/2/11 21 Part Time Job 4/9/12 20
featuring Kohl's Search/Beginning Resume
Writing Webinar
Interview Skills, Featuring: 11/7/11 27 Prepare For Spring Job 4/9/12 67
Best Buy Fair and Dress for Success
Part-Time Job 11/7/11 32 Careers in Public Service 4/10/12 | 52
Search/Beginning Resume Webinar
Writing Workshop
Jump Start to Grad School, 11/7/11 36 Internships: What, Why & | 4/10/12 | 21
Featuring: Kaplan How Webinar
Careers in Internet Retail 11/7/11 25 Beginning Resume 4/10/12 | 19
Writing
SWE Female Engineers Guest 11/7/11 67 Career Station 4/11/12 | 26
Speaker Panel
ASQ Biomedical Industrial 11/7/11 75 SPRING JOB FAIR: 4/11/12
Panel CAREER NIGHT
Information Table: Peace Corps | 11/8/11 29 What Can You Do Besides | 4/12/12 | 30
Becoming a Doctor?
Engineer Your Future: Careers | 11/8/11 56 Choosing a Health 4/12/12 | 32
in Mechanical Eng (Northrop Professions School
Grumman)
INROADS Meeting with 11/8/11 102 Hands-On Healthcare: 4/12/12 | 41
BCOE students Volunteer Opportunities
Internships: What, Why & 11/9/11 23 HEALTH PROFESSIONS | 4/12/12
How? SCHOOL FAIR
Information Session: CIA 11/9/11 46 Advanced Resume Writing | 4/16/12 | 15
Webinar
Undergraduate Research 11/14/11 | 45 Conversation Skills 4/16/12 | 17
Opportunities Workshop
Yikes! I'm Graduating! 11/14/11 | 19 Interview Skills 4/17/12 | 13
Now Hiring Interns! 11/15/11 | 23 Making Professional 4/17/12 | 20

Connections
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Information Session: 50th 11/15/11 | 34 Job Search Skills 4/17/12 | 22
Anniversary of Peace Corp
Career Marathon (resume 11/16/11 | 60 Information Table: Peace 4/18/12 | 23
reviewing) Corps
AICHE Presentation/Guest 11/18/11 | 76 Information Table: Kaplan | 4/18/12 | 14
Speakers from Energy Industry Test Prep
Visit at K&N Engineering 11/19/11 | 25 Career Station 4/18/12 | 12
INROADS Workshop & 12/10/11 | 32 Careers at NAVY Info 4/19/12 | 17
Interview with students Session
Visit at Luxfer Cylinder 12/14/11 | 15 Entrepreneur Career Panel: | 4/19/12 | 115
Company Starting Your Own
Business
Information Table: Graduate 1/4/12 36 Work Green, Earn Green: | 4/20/12 | 46
School Prep, featuring: Careers that Save the
Princeton Review Planet
Internships: What, Why & 1/17/12 27 Information Session: City | 4/20/12 | 48
How? Year Los Angeles
Part-Time Job Search Webinar | 1/17/12 33 LinkedIn: Network & Get | 4/23/12 | 68
Recruited, Featuring:
Fresh & Easy
College to Careers: BCOE 1/17/12 65 Now Hiring Part-Time 4/24/12 | 40
Alumni Panel Jobs
Career Station 1/18/12 21 Career Station 4/25/12 | 25
Beginning Resume Writing 1/18/12 22 Job Search (Grad Students | 4/25/12 | 22
FYSS Only)
Prepare For Engineering & 1/19/12 97 Now Hiring Interns 4/25/12 | 24
Technical Career Fair
Interview Skills Workshop 1/24/12 36 Information Table: Across | 4/26/12 | 23
the Pond
Career Station 1/24/12 12 Visit at Chevron 4/27/12 | 36
LinkedIn: Your Professional 1/24/12 47 Internships: What, Why & | 4/30/12 | 20
Version of Facebook How
Now Hiring Interns: 1/24/12 25 LinkedIn Webinar: Your 4/30/12 | 14
WINternships Edition Professional Version of
Facebook
SHPE & NSBE Meeting with 1/24/12 66 Interview Skills, 5/1/12 42
EPA Featuring: Consolidated
Electrical Distributors
Information Table: The 1/25/12 23 Yikes! I'm Graduating! 5/1/12 35
Princeton Review
ENGINEERING & 1/25/12 Jump Start to Law School, | 5/1/12 22
TECHNICAL CAREER FAIR Featuring: Kaplan
Career Station 1/25/12 14 Advanced Resume 5/2/12 29
Writing, Feat: California
Steel Industries
Why Can't | Find a Job? 1/25/12 29 Career Station 5/2/12 15
Advanced Resume Writing 1/26/12 38 Job Search Skills 5/3/12 12
Career Station 1/26/12 24 Interview Skills 5/3/12 16
How to Perfect Your 30-Second | 1/26/12 50 Resume & CV Writing 5/8/12
Elevator Speech (Grad Students Only)
Making Professional 1/27/12 31 Career Station 5/9/12

Connections
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Career Station 2/1/12 12 Beginning Resume 5/9/12
Writing
Career Marathon (resume 2/1/12 36 Interview Skills 5/10/12
reviewing)
ASQ Mock Interviews for 2/2/12 87 Job Search Skills Webinar | 5/10/12
Engineering Students
Trip to Life Technology 2/3/12 34 Yikes! I'm Graduating! 5/14/12
Yikes! I'm Graduating! 2[7/12 21 Career Marathon 5/16/12
Visit to Meggitt 2/8/12 15 Information Session: Peace | 5/16/12
Corps
Information Table: The 2/8/12 20 Former Interns Tell All 5/16/12
Princeton Review
Career Station 2/8/12 10 Careers in Defense 5/16/12
Industries
Undergraduate Research 2/9/12 42 LAST CHANCE JOB 5/17/12
Opportunities Workshop FAIR
Non-Clinical Health Profession | 2/9/12 48 Seasonal Job 5/21/12
Panel Search/Beginning Resume
Writing
Google Day at BCOE 2/9/12 111 Advanced Resume Writing | 5/22/12
Jump Start to Medical School, 2/9/12 21 Conversation Skills 5/22/12
Featuring: Kaplan
iStartStrong: Connection You 2/13/12 16 Job Search Skills 5/23/12
to Satisfying Careers
AICHE Guest Speakers from 2/13/12 79
Fluor Corp

In addition, the College has a very active undergraduate research program with strong faculty
engagement. Last year, 60 of the 83 faculty in BCOE were research mentors for undergraduates.
Over 250 undergraduates worked with faculty on research projects. This research has resulted in
a significant number of publications and research presentations. For example, in the 2010
Southern California Conference on Undergraduate Research, 18 of the 24 research presentations
from UCR were by BCOE students. For the second year in a row, BCOE students made more
presentations at SCCUR than students from any other engineering college in Southern
California. According to a survey conducted in April 2012, over 100 Mechanical Engineering
undergraduates were actively participating in research at the time of the survey.

A summary of the range of Professional Development, Mentoring, and Success programs in
BCOE appears in Figure 1.4.

The Office of Student Academic Affairs (OSAA) implements and enforces academic policies
developed by BCOE and its Departments and programs. The academic advisors at OSAA work
closely with the program faculty. The mission of OSAA is to support engineering students in
achieving their educational goals by providing guidance and services which enhance their
academic development. OSAA strives to fulfill this mission by:

- Upholding academic policies of the university, BCOE and its departments.

- Assisting students in acclimating to and navigating the academic environment, policies
and expectations.

- Working intentionally to build respect, trust and cooperation with students in support of
their academic success.
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- Considering individual student needs while encouraging student development.

- Encouraging academic planning, self-awareness, accountability and resourcefulness.

- Helping students respond proactively and productively to issues impacting academic
success.

- Committing to excellence, the academic counseling profession and continued
development.

Associate
l L Dean J J

o )
Student Professional Student Affairs
Development Manager
Director
S

-
Career and
Placement Office

L

Academic
Advisor

Y Y

Student Professional
Chapters of Development BCOE Student Academic
Societies Courses Advisor

Faculty UG Student
Mentors Research Peer

Mentors

Faculty

Advisers

Figure 1.4. Professional development, placement, and success programs offered to BCOE
undergraduate students.

Table 1.3 contains a list of the current OSAA staff, with brief biographical details. This
dedicated staff has decades of combined experience. We are fortunate that there is an
exceptionally low turnover rate for OSAA staff. As part of our annual surveys (more on surveys
is given in Section 4 — Continuous Improvement) we survey student satisfaction with our
advising by faculty and staff. The survey results from 2011 are shown in Figure 1.5. This figure
compares survey results of Mechanical Engineering Students, BCOE students overall, “Select 6
students, “Carnegie Class” students, and students from all 65 universities surveyed by
Engineering Benchmark Index. The “Select 6” universities, which are listed in Table 1.4, were
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selected by BCOE as universities that are comparable to our own. The “Carnegie Class”
universities, which are listed in Table 1.5, are universities with high research activity. The
complete list of 65 surveyed institutions is given in Table 1.6. Our students are generally
satisfied with advising by faculty and non-faculty.

Table 1.3. Current staff of the Office of Student Academic Affairs.

M.B.A., Business Administration, University of California Irvine,

Rod Smith June 1994. 15 years in student affairs, 6 of those at BCOE.

Master of Science in Counseling, College Counseling/Student

Tara Brown Affairs. California State University, Northridge, May 2002, 9
years in student affairs, 5 of those at BCOE.

M.S. in Higher Education and Student Affairs, Indiana University,

Nikki Measor Bloomington, May 2003. 9 years in student affairs, 2 of those
at BCOE.
M.S., Counseling & Guidance (Specialization in College Student
Amber Scott Personnel), California Lutheran University, June 2007. 10
years in student affairs, 2.5 of those at BCOE.
Terri B.A., Political Science/Admin Studies, UCR, June 1998. 12 years in
Phonharath student affairs, 5 of those at BCOE.

M.S., Educational Counseling and Guidance with Pupil Personnel

igrr]rlg-ln[i)euelz_a Services Credential, CSU San Bernardino, June 2010. 9
g years in student affairs, 8 of those at BCOE.

Thomas M.S., Sport Management, California Baptist University, June 2006.

McGraw 14 years in student affairs, 9 of those at BCOE.

M.B.A., Business Administration, University of California
Jun Wang Riverside, June 2007. 5 years in student professional
development at BCOE
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Table 1.4. List of selected six universities used for comparison in Figure 1.5.

University of California-San Diego University of Virginia (2009)
University of Delaware University of Wisconsin-Madison
University of Utah Vanderbilt University

Table 1.5. List of selected Carnegie Class universities used for comparison in Figure 1.5.

Boston University University of California-San Diego
Carnegie Mellon University University of Connecticut
Columbia University University of Delaware

Dartmouth College University of Houston

Duke University (2009) University of Illinois at Chicago (2009)
Louisiana State University University of Kansas
Massachusetts Institute of Technology University of Kentucky (2010)
Mississippi State University University of Missouri-Columbia
Northwestern University University of Notre Dame

Oregon State University University of Rochester

Rice University (2009) University of Southern California
Stony Brook University University of Utah

The University of Texas at Austin University of Virginia (2009)
University of Arkansas University of Wisconsin-Madison
University of California-Riverside Vanderbilt University
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35%
Satisfaction: Advising by Faculty
30%
B Mechanical Engineering
25% m Bourns
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20%
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15% All Institutions
10%
5%
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dissatisfied dissatisfied satisfied
35%
Satisfaction: Advising by Non-Faculty
30%
B Mechanical Engineering
25% W Bourns
m Select 6
20%
M Carnegie Class
15% m All Institutions
10%
5%
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Very dissatisfied Moderately Slightly Neutral Slightly satisfied Moderately Very satisfied
dissatisfied dissatisfied satisfied

Figure 1.5. Student satisfaction with advising in Mechanical Engineering and BCOE from 2011
survey.
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Table 1.6. List of all selected universities used for comparison in Figure 1.5.

Auburn University

Stony Brook University

Boston University

Syracuse University

Bucknell University

Texas A & M University-Kingsville

California State University-Los Angeles

Texas Christian University

California State University-Northridge

The University of Alabama

California State University-Sacramento (2009)

The University of Rhode Island (2009)

Carnegie Mellon University

The University of Texas at Austin

Christian Brothers University

University of Arkansas

Columbia University

University of California-Riverside

Dartmouth College

University of California-San Diego

Duke University (2009)

University of Connecticut

Florida Atlantic University

University of Dayton

George Mason University

University of Delaware

Gonzaga University

University of Houston

Grove City College (2009)

University of Illinois at Chicago (2009)

Kettering University

University of Kansas

Lebanese American University

University of Kentucky (2010)

Louisiana State University

University of Missouri-Columbia

Marquette University

University of Notre Dame

Massachusetts Institute of Technology

University of Rochester

Michigan Technological University

University of San Diego (2009)

Mississippi State University

University of Southern California

National University (2010)

University of Tennessee at Chattanooga

Northeastern University

University of the Pacific

Northwestern University

University of Toledo

Old Dominion University

University of Utah

Oregon State University

University of Virginia (2009)

Penn State Erie, The Behrend College

University of Wisconsin-Madison

Prairie View A & M University

Vanderbilt University

Rice University (2009)

Virginia State University

Santa Clara University

Walla Walla University (2010)

Smith College

Worcester Polytechnic Institute

Stevens Institute of Technology
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Figure 1.6 presents the results of our most recent BCOE survey of student satisfaction with our
academic advisors. About 25% of BCOE students responded. Overall, student satisfaction with
advising is quite high. For all categories surveyed, most responses were “excellent — good”. Very
few responses (well under 10%) were “fair — poor.” The "Support from Front Desk" category had
the lowest score. This is not surprising as we do not currently have dedicated front-desk staff due to
funding cuts. The college is currently considering remedies for this.

Support from front desk staffing HN/A

W EXCELLENT—GOOD
Wait-time to see Advisor W NEUTRAL

Ml FAIR—POOR
Office electronic check-in system

Value of informational emails

Number of informational emails sent

Email response-time within 48 hours

Email advising

Advisor availability

Advisor ability to present options

Advisor ability to solve problems

Supportive and respectful advising

Advisor written communication skill

Advisor oral communication skill

Advisor knowledge and competency

BCOE academic advising service

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Percent of Responses In Category

Figure 1.6. Student satisfaction with advising in Mechanical Engineering and BCOE from 2011
survey

1.E. Work in Lieu of Courses

Credit is awarded for selected International Baccalaureate Advanced Placement courses taken in
high school, in accordance with the charts on pages 28-31 in the General Catalog for the
University of California, Riverside.
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Internships and independent study courses may not be used to satisfy College subject

requirements, as per the following College regulation:

- ENRS3.2.8. Internships and independent study courses may not be used to satisfy College
subject requirements. (En 25 May 95) (Renumbered & Am 25 May 00)

Credit by Examination is awarded subject to the following College Regulations:

- ENR2.5.1. A student who wishes to have the privilege of examination for degree credit
must be in residence and not on academic probation.

- ENR2.5.2. Arrangements for examination for degree credit must be made in advance
with the student’s faculty advisor. The approval of the faculty advisor, the Dean of the
college, and that of the instructor who is appointed to give the examination, is necessary
before the examination can be given.

- ENR2.5.3. The results of all examinations for degree credit are entered on the student’s
record in the same manner as for regular courses of instruction.

1.F. Graduation Requirements

The course requirements for the Bachelor of Science in Mechanical Engineering are summarized
in Table 1.7. The list of allowable technical electives and focus areas is given in Tables 1.8 and
1.9, respectively. More details of the graduation requirements are published in the 2011/12
General Catalog (http://catalog.ucr.edu/) on pages 73 — 76.
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Table 1.7. Summary of required coursework for the Bachelor of Science in Mechanical
Engineering (total 186 units)

Course Name Number Units
Lower Division (73 units)
First Year Calculus MATH 009A 4
First Year Calculus MATH 009B 4
First Year Calculus MATH 009C 4
Differential Equations MATH 046 4
Multivariable Calculus MATH 010A 4
Multivariable Calculus MATH 010B 4
Cell and Molecular Biology and Lab BIOL 5A & 5LA 5
Physics (Mechanics) PHYS 040A 5
Physics (Heat/Waves/Sound) PHYS 040B 5
Physics (Electricity/Magnetism) PHYS 040C 5
General Chemistry & Lab. CHEM 1A & 1LA 5
General Chemistry & Lab. CHEM 1B & 1LB 5
Engineering Circuit Analysis | & Lab EE 1A & 1LA 4
Intro to Mechanical Engineering ME 2 4
Engineering Graphics & Design ME 9 4
Statics ME 10 4
Intro to Engineering Computations ME 18 3
Upper Division (77 units)
Introduction to Statistics STAT 100A 5
Thermodynamics ME 100A 4
Dynamics ME 103 4
Mechanics of Materials ME 110 4
Fluid Mechanics ME 113 4
Intro to Materials Science & Engineering ME 114 4
Heat Transfer ME 116A 4
Mechanical Engr. Modeling & Analysis ME 118 4
Linear Systems and Control ME 120 4
Transport Phenomena ME 135 4
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General Social Science

33

Experimental Techniques ME 170A 4
Experimental Techniques ME 170B 4
Machine Design ME 174 4
Professional Topics ME 175A 2
Mechanical Engineering Design ME 175B 3
Mechanical Engineering Design ME 175C 3
Four technical electives must be selected from a focus area. The list of | 16
technical electives and focus areas is given in Tables 1.8 and 1.9, respectively.
Breadth Requirements (12 units of English + 24 breadth = 36 units)
English Composition
Beginning Composition ENGL 001A
Intermediate Composition ENGL 001B
Applied Intermediate Composition ENGL 001C 4
Humanities (three courses total, one from each
of the following)
World History
- - - — To provide depth in
g;ace“e?rts, Literature, Philosophy or Religious it i) el e
humanities and social
Human Perspectives on Science, & Technology sciences, at least two of the | 4
_ _ courses must be upper
Ethnlcrgy_, one course, may overlap a course in | givision. And at least two
Humanities or Social Sciences courses, one of them upper
Social Sciences (three courses total, be selected | division. must be from the
from the following) same subject area. The_Ilst
of approved courses is
Economics or Political Science available in the Office of | 4
Student Academic Affairs.
Anthropology, Psychology or Sociology 4
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Table 1.8. List of available technical electives. All technical electives are 4 unit courses.

Technical Elective Course Name Course Number
Thermodynamics ME 100B
Heat Transfer ME 116B
Combustion & Energy Systems ME 117
Feedback Control ME 121
Vibrations ME 122
Kinematic and Dynamic Analysis of Mechanisms ME 130
Design of Mechanisms ME 131
Introduction to Mechatronics ME 133
Environmental Impacts of Energy Production & Conversion ME 136
Environmental Fluid Mechanics ME 137
Transport Phenomena in Living Systems ME 138
Ship Theory ME 140
Finite Element Methods ME 153
Mechanical Behavior of Materials ME 156
Sustainable Product Design ME 176
Optics and Lasers in Engineering ME 180
Research for Undergraduates* ME 197*

*To enroll in and earn Technical Elective credit for ME 197, students must complete a project
abstract using a standard template. The abstract must be signed by the project faculty advisor
and submitted to the Undergraduate Program Committee chair at least one week prior to the start
of the quarter of enrollment. A final project report is required. For details, please see:
http://www.me.ucr.edu/undergrad/opportunities.html

Table 1.9. Four focus areas and list of eligible technical electives

Focus Area Eligible Technical Electives

General Mechanical Engineering Any four from the Table 1.8

Energy and Environment ME 100B, ME 116B, ME 117, ME 136, ME 137, ME
138, ME 197

Design and Manufacturing ME 121, ME 122, ME 130, ME 131, ME 133, ME 140,
ME 153, ME 156, ME 176, ME 180, ME 197

Materials and Structures ME 100B, ME 116B, ME 121, ME 122, ME 153, ME
156, ME 180, ME 197

1.G. Transcripts of Recent Graduates

The program will provide transcripts from recent graduates to the visiting team along with an
explanation of their interpretation. The program name and the focus area selected by the student
are clearly stated in the transcript.
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1.H. Diversity in the Bourns College of
Engineering

The Bourns College of Engineering is proud to be
one of the most diverse engineering colleges in
America. The number of domestic undergraduates
from underrepresented backgrounds jumped 95.6%
from the fall of 2006 to the fall of 2010 (the most
recent academic year for which full data are
available) (Table 1.10). In recognition of our
efforts to recruit and retain students from diverse
backgrounds to engineering, ABET awarded the
Bourns College of Engineering the 2009 Claire
Felbinger Award for Diversity (Figure 1.7). Our
citation read: “In recognition of extraordinarily
successful initiatives for recruiting undergraduate
and graduate students from diverse and
disadvantaged backgrounds, retaining them though
the bachelor's degree, and advancing them to
graduate studies and careers in engineering."
recognition of their efforts by ABET.

W e

Figure 1.7. Associate Dean C.V. Ravishankar,

left, accepts the 2009 Claire Felbinger Award
from ABET President-Elect David Holger.

Our faculty and staff truly appreciate this

Table 1.10. The number of domestic undergraduates from underrepresented backgrounds in the

Bourns College of Engineering has nearly doubled since 2006.

Fall 2006 | Fall 2007 | Fall 2008 | Fall 2009 | Fall 2010
Undergraduate: % domestic 27% 29% 31% 31% 33%
underrepresented
Undergraduate: # domestic 340 377 449 521 665
underrepresented
Undergraduate: % domestic female 12% 12% 15% 17% 17%
Undergraduate: # domestic female 151 156 222 291 348
Graduate: % domestic 16% 21% 18% 16% 17%
underrepresented
Graduate: # domestic 14 24 27 24 32
underrepresented

1.1. Student Tracking Report

Students in the Mechanical Engineering program are encouraged to meet frequently with their
Academic Advisor to discuss their progress in the curriculum. During these appointments,

Academic Advisors will:

* Review student academic performance in required coursework

* Review the suggested course plan

* Work with the student to create a personalized plan to complete the remaining degree

requirements.

Any approved exceptions to degree requirements are recorded in a student’s electronic file.
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In the past, students were required to participate in Annual Major Advising. During this annual
spring event, the Faculty Advisor would review any changes to the curriculum and Academic
Advisors would review any changes to academic policy. To better address the needs of students,
we have replaced our Annual Major Advising program with our Academic Advising Milestones
Program. The latter program identifies key benchmarks throughout a student’s educational
career. Through group workshops and any necessary follow-up appointments, Academic
Advisors facilitate students’ self-evaluation of progress in the curriculum and academic planning.
Separate advising is provided to each class of students on an annual basis as follows:

* Freshmen: At the end of the first year, students are required to assess their academic
performance and create a plan to be successful in their second year.

» Sophomores: During the second year, students are required to gauge their progress in the
curriculum by evaluating their completion of key prerequisites in their major.

* Juniors: During the third year, students are required to attend a group mentoring session
conducted by the Faculty Advisor who reviews professionalism, co-curricular
opportunities like undergraduate research, and preparation for technical electives.

e Seniors: In a student’s fourth year, the Academic Advisor reviews a student for
graduation to assure that all graduation conditions will be met on time.

To ensure that all students participate in this program, each year a hold is placed on their
registration until they complete the program.
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES
2.A. Mission Statement

The University of California, Riverside serves the needs and enhances the quality of life of the
diverse people of California, the nation and the world through knowledge — its communication,
discovery, translation, application, and preservation. The undergraduate, graduate and
professional degree programs; research programs; and outreach activities develop leaders who
inspire, create, and enrich California’s economic, social, cultural, and environmental future.

With its roots as a Citrus Experiment Station, UC Riverside is guided by its land grant tradition
of giving back by addressing some of the most vexing problems facing society. Whether it is
assuring a safe, nutritious, and affordable food supply; stimulating the human mind and soul
through the humanities and arts; or finding solutions to the profound challenges in education,
engineering, business, healthcare, and the environment, UC Riverside is living the promise.

The mission of the Bourns College of Engineering is to:

- Produce engineers with the educational foundation and adaptive skills to serve rapidly
evolving technology industries;

- Conduct nationally recognized engineering research focused on providing a technical
edge for the United States;

- Contribute to knowledge of both fundamental and applied areas of engineering;

- Provide diverse curricula that will instill in our students the imagination, talents,
creativity, and skills necessary for the varied and rapidly changing requirements of
modern life;

- Enable our graduates to serve in a wide variety of other fields that require leadership,
teamwork, decision-making and problem-solving abilities; and

- Be a catalyst for industrial growth in the Inland Empire region of Southern California
(Riverside, San Bernardino, and Ontario metropolitan areas).

The vision of the Bourns College of Engineering is to become a nationally recognized leader in
engineering research and education.

In agreement with the College vision, the vision of the Department of Mechanical Engineering is
to be nationally recognized as an innovator in both research and education in mechanical
engineering. Its mission is to provide quality education, conduct strong research, foster close
partnership with industry and government, and provide related service to the campus community
and the community at large. The department mission is guided by a commitment to continuous
improvement in the overall quality of teaching, research, and service, while adhering to the
highest standard of ethics. This mission is used in formulating the Program Educational
Objectives which are described next.

2.B. Program Educational Objectives

The Mechanical Engineering Program Educational Objectives are to produce mechanical
engineers who:

- Have the knowledge and skills to adapt to the changing engineering environment in
industry.
- Are able to pursue and succeed in graduate studies.
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- Have the educational breadth and the intellectual discipline required to enter professional
careers outside engineering, such as business and law.

- Have an ability to work in multi-disciplinary teams.

- Engage in a lifetime of learning.

These Program Educational Objectives are published in the Mechanical Engineering section of
the UCR General Catalog (http://catalog.ucr.edu/UCR_Catalog_2011-12.pdf, page 339) and on
the Department web site (http://cmsme.engr.ucr.edu/undergrad/).

These objectives are met through:

- Strong training in the areas of mathematics, science, and the fundamentals of
mechanical engineering that comprise the discipline.

- Laboratory and hands-on experience to strengthen the understanding of fundamental
principles, with opportunities for teamwork and written and oral communication.

- Extensive use of computer simulation and modeling in the solution of problems and
for design.

- Application of engineering principles to the solution of design problems typical of
modern mechanical engineering practice.

- Coverage of design for manufacturability, engineering economics, and engineering
ethics to emphasize the relationship between design, fabrication, cost, and impact on
society.

- Flexibility in the curriculum enabling students to personalize their studies. Each student
may chose a focus area and technical electives within that focus. Likewise, students may
participate in independent research, and can select from a variety of senior design
projects, typically sponsored by industry or government agencies.

- A well-rounded and balanced education with required studies in selected areas of the
Humanities and Social Sciences.

We implemented these Program Educational Objectives after our 2006 accreditation. We had
actually developed these Program Educational Objectives during a Board of Advisors (BOA)
meeting held in May 2006, just prior to that accreditation, but did not implement them at that
time. Based on suggestions received from ABET during our 2006 cycle, we implemented these
Program Educational Objectives immediately after the completion of the 2006 accreditation
process. During subsequent BOA meetings and annual departmental retreats, we continually
reviewed these objectives but did not change them. During our most recent stakeholders meeting
(May 2012), we again revisited our Program Educational Objectives. The discussion resulted in
the following candidate objectives:

Mechanical Engineering graduates will be able to:

- solve complex system level problems

- succeed in graduate studies

- pursue professional careers of their choice outside of mechanical engineering
- lead multidisciplinary teams

The stakeholders recommended removing “engagement in lifetime of learning” as a Program
Educational Objective because it is already a Student Outcome. The discussion at the meeting
also considered needed adjustments to the curriculum and the capstone design experience if the
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new Program Educational Objectives are to be adopted. The stakeholders decided that further
discussion of the proposed Program Educational Objectives is necessary. Thus, these new
objectives have not yet been adopted.

2.C. Consistency of the Program Educational Objectives with the Mission of the Institution

Superimposed on the UCR mission are the strategic goals articulated by the Chancellor and
elaborated in a strategic plan titled “The Path to Preeminence - A Living Document to Guide
our Future”. This plan is available at: http://strategicplan.ucr.edu/ucr2020.html. The document
outlines the following four strategic goals:

1. Academic Excellence — Developing a Preeminent Research University for the 21°
Century

2. Access — Enhancing Opportunity for Graduate, Professional and Undergraduate Students

3. Diversity — Serving as a National Exemplar for Diversity, Inclusion and Community

4. Engagement — Shaping our World

The vision of the Bourns College of Engineering and its mission are directly related to the
strategic goal of Academic Excellence and Engagement. The broad creation and transmission of
knowledge in UCR’s mission is consistent with the College mission to provide our students
with a diverse curriculum that will engender their creativity in a rapidly changing environment.
The components of the mission of the Bourns College of Engineering relevant to the
undergraduate program in Mechanical Engineering are:

- To produce engineers with the educational foundation and the adaptive skills to serve
rapidly evolving technology industries.

- To provide diverse curricula that will instill our students with the imagination, talents,
creativity and skills necessary for the varied and rapidly changing requirements of
modern life and to enable them to serve in a wide variety of other fields that require
leadership, teamwork, decision making, and problem solving abilities.

- To be a catalyst for industrial growth in the Inland Empire

The College mission is to produce engineers who can function in technology industries. This
enables translation of their knowledge for the good of the public, consistent with the University
mission and the Mechanical Engineering program educational objectives. The notion of
engineers working successfully in interdisciplinary teams that require technical and non-
technical expertise is emphasized in the college mission and Program Educational Objectives.
Specifically, an ability to write technical reports and to present technical material orally with
suitable visual aids is emphasized in the program experience. The program aims to offer
opportunities for undergraduate research experience as a means to motivate graduates to pursue
advanced graduate degrees in mechanical engineering and other fields.

Thus our Program Educational Objectives are consistent with the mission of the Bourns College
of Engineering and the University of California, Riverside.

2.D. Program Constituencies

The stakeholders of our program are mechanical engineering undergraduate and graduate
students, program faculty and lecturers, program alumni, employers in industry, and
representatives from graduate schools. The Department of Mechanical Engineering has a
Board of Advisors (BOA), currently comprised of 19 members representing a wide range of
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industries. The primary purpose of the BOA is to provide insight and counsel to the Chair and
members of the faculty in defining the future direction of the department, its curriculum and
degree programs (BS, MS, BS/MS and PhD), and research directions. Typically, the
Board convenes once every two years for a day to discuss current issues. On occasion, the
Chair may also call upon Board members for individual advice and input. Areas for which the
Chair may seek counsel include, but are not limited to:

- Industry trends and needs

- Industry collaboration opportunities

- Centers of excellence

- Program expansion

- Industry recruitment process, internship and employment opportunities for our students
- Consultation as stakeholder in our ABET accreditation process

Given the significant industrial experience of our BOA, it serves as a vital link to the employer
constituency. A list of the Mechanical Engineering Department’s Board of Advisors is given
in Table 2.1. Our Program Educational Objectives are a direct result of the needs of our
constituencies.

Table 2.1. Mechanical Engineering Department Board of Advisors/Stakeholders

Name Affiliation
Mr. Barry J. Nawa Boeing
Mr. Thanh Nguyen Bourns Inc.

Mr. Mark Hontz

Dr. Wallace Brithinee
Mr. Arman Hovakemia
Mr. Ashish Gupta

Mr. LaRon Scott

Raytheon, Space & Airborne Systems
Brithinee Electric

Naval Surface Warfare Center

Intel Corporation

Naval Surface Warfare Center

Mr. Feng Sun LA Turbine
Dr. Khoo Ooi Meggit Airdynamics
Mr. Craig Philips Ironman

Mr. Rod Hoover

California Steel Industries Inc.

Mr. Steve Frietas

Control Components

Mr. Humberto (Bert) Acuna, Jr.

California Steel Industries

Professor Donald Dabdub

University of California Irvine

Professor Michael McCarthy

University of California Irvine

Professor Sutanu Sarkar

University of California San Diego

Professor Hidenori Murakami

University of California San Diego

Professor Manuel Gamero-Castano

University of California Irvine

Professor Jean-Pierre Delplanque

University of California Davis

2.E. Process for Revision of the Program Educational Objectives

The procedures for reviewing and refining our Program Educational Objectives and assessment

methodology are:

- Program Educational Objectives are reviewed by the program faculty annually at a
department planning retreat for faculty and lecturers (typically in September each year).
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- An update of our assessment procedure and a review of our overall objectives are

carried out as part of the agenda of Board of Advisors and stakeholders meetings (on
average once every two years)

- Program Educational Objectives guide our assessment process review at faculty
meetings (monthly during the 9 month academic year).
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CRITERION 3. STUDENT OUTCOMES

This section describes Student Outcomes and their relation to the Program Educational
Objectives. Our process for evaluating outcomes and our process for applying assessment
results to further improve the program is described in the subsequent section — Continuous
Improvement.

3.A. Student Outcomes

To prepare students to attain the Program Educational Objectives we adopted the ABET
outcomes (a) through (k). At the time of graduation, graduates will possess:

(@) an ability to apply knowledge of mathematics, science, and engineering
(b) an ability to design and conduct experiments, as well as to analyze and interpret data

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

(d) an ability to function on multidisciplinary teams

(e) an ability to identify, formulate, and solve engineering problems
(f) an understanding of professional and ethical responsibility

(9) an ability to communicate effectively

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

(i) a recognition of the need for, and an ability to engage in life-long learning
(j) a knowledge of contemporary issues

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

These student outcomes are available on our website http://www.me.ucr.edu/undergrad/

3.B. Relationship of Student Outcomes to Program Educational Objectives

Several discussions were conducted, both formally and informally, among members of the
stakeholder group to establish consistency between our Program Educational Objectives and our
Student Outcomes. The current set of Program Educational Objectives is the result of a meeting
of the stakeholder group held in 2006. The group believed that the objectives should be
relatively small in number, stated as simply as possible, not overlap with each other, and be
consistent with the attainment of Program Educational Objectives. Also, these Program
Educational Objectives reflect ABET’s recommendation that the program should consider
rewording educational objectives to better describe accomplishments of their students three to
five years after graduation. The current set of Program Educational Objectives is:

The Mechanical Engineering program objectives are to produce mechanical engineers who:

1. Have the knowledge and skills to adapt to the changing engineering environment in
industry.
2. Are able to pursue and succeed in graduate studies.

42


http://www.me.ucr.edu/undergrad/

UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

3. Have the educational breadth and the intellectual discipline required to enter professional
careers outside engineering, such as business and law.

4. Have an ability to work in multi-disciplinary teams.

5. Engage in a lifetime of learning.

The Program Educational Objectives are strongly related to the Student Outcomes. Figure 3.1
qualitatively depicts the most significant influences of the latter on the former.

1- Adapt to
changing
industry

4 - multi-
disciplinary
teams

3- Pursue
other
professions

2- Pursue
graduate
studies

Objectives/
Student
Outcomes

(a) math,
science, and
engineering

(b) design and
conduct
experiments,
analyze and
interpret data

(c) design a
system,
component, or
process

(d) function on
multidisciplinary
teams

(e) identify,
formulate, and
solve

(f) professional
and ethical
responsibility
(g) communicate
effectively

(h) broad
education

(i) life-long
learning

(i) contemporary
issues

(k) techniques,
skills, and
modern
engineering
tools

Figure 3.1. Relationship between Student Outcomes (rows) and Program Educational
Obijectives. Red indicates a significant relationship.

5 - lifetime
of learning
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The stakeholder group felt that translating these qualitative impacts presented in Figure 3.1 into
numbers could be misleading. On the other hand, it was important to ensure that the Student
Outcomes fostered the attainment of Program Educational Objectives by being related to as
many objectives as possible; every Student Outcomes influences at least two of the Program
Educational Objectives. Note that the “non-technical” Student Outcomes (h), (i), and (j) are
closely tied to Program Educational Objectives 3, 4, 5. The “technical” Student Outcomes (a),
(b), (c), (e), and (k) are designed to foster the attainment of Program Educational Objectives 1
and 2.

By way of an example, let us consider how Student Outcome (a), an ability to apply knowledge
of mathematics, science, and engineering, speaks to four of the five Program Educational
Objectives. As a review of the curriculum and course files will show, ME graduates are well-
grounded in the mathematics, science, and engineering concepts that they will need to begin their
careers or pursue higher studies. Because ME students learn in a highly interdisciplinary
environment, and because science and engineering touches on so many fields, our students are
exposed to examples of engineering challenges from many domains ranging from biomedical
technology to energy and the environment. Because faculty members are encouraged to draw on
examples from their own research in their teaching, undergraduates understand the pace of
technological change and the many domains in which the concepts they are learning are
applicable (Program Educational Objectives 1, 2, and 5). They also learn about typical
constraints on engineering solutions, such as physical, economic, and sociopolitical constraints.
This training speaks to Program Educational Objective 3.
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CRITERION 4. CONTINUOUS IMPROVEMENT
4.A. Program Educational Objectives

As stated before, the Mechanical Engineering Program Educational Objectives are to produce
mechanical engineers who:
1. Have the knowledge and skills to adapt to the changing engineering environment in
industry.
2. Are able to pursue and succeed in graduate studies
3. Have the educational breadth and the intellectual discipline required to enter professional
careers outside engineering, such as business and law
4. Have an ability to work in multi-disciplinary teams.
5. Engage in a lifetime of learning.

The ME department uses alumni surveys, employer surveys, and feedback from our board of
advisors to assesses the program objectives. For example, our alumni surveys include questions
about our alumni’s pursuit of graduate studies.

Table 4.1 summarizes the processes and instruments that Mechanical Engineering program uses
to evaluate its Program Educational Objectives. A discussion of the mechanisms follows the
table.

Table 4.1. Mechanisms for evaluating attainment of the Mechanical Engineering Program
Educational Objectives.

Mechanism Frequency
Alumni surveys (Appendix F) Every year
Employer surveys (Appendix G) Every year
Board of Advisors/Stakeholders meetings Every 2 years
Informal feedback Intermittent

- Alumni surveys: The Bourns College of Engineering uses SurveyMonkey, a web-based
surveying tool, to conduct surveys of alumni and employers. By conducting surveys
annually, we are able to obtain multiple survey responses from each alumnus. The
survey questions are given in Appendix F.

- Employer surveys: We use SurveyMonkey to ask employers about the qualities of our
alumni. When we send a survey to our alumni, we ask them to forward a message to
their supervisors with a link to the employer survey. Our experience, however, has been
that the return rate for the employer survey is generally poor. We hypothesize that some
of our alumni do not feel comfortable asking their supervisors to complete a survey, and
that some employers do not respond because they are fearful of legal consequences. Our
Board of Advisors confirmed the latter concern during a board of advisors meeting. The
survey questions are given in Appendix G.

- Board of Advisors meetings: We strive to include on our board companies that hire our
alumni so that they can provide feedback on our program from the perspective of an
employer.

- Informal feedback: We obtain information from the UCR Career Center about placement
of our alumni and their career progress. UCR’s Alumni Affairs office makes efforts to
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track our alumni. Further, alumni often come back to visit the department or otherwise
contact faculty members for recommendations when they apply to graduate school or
jobs (or are seeking graduate fellowships). While these informal contacts do give us a
sense of how our students perform after graduation, this information does not come in a
consistent enough format for a data-driven analysis of our Program Educational
Obijectives.

We expect that all of our graduates will attain all of our Program Educational Objectives. More
specifically, we expect that all graduates will have the ability to succeed in industry, graduate
studies, and professions outside of engineering. However, we expect that our students will
typically pursue only one of these career paths during the first three to five years after
graduation.

Figures 4.1 shows the achievement of Program Educational Objectives as assessed by alumni
responding to our on-line survey. To better gauge the achievement of alumni 3 to 5 years after
graduation, the survey data is sorted by graduation year: students who graduated by 2006 (29
respondents), students who graduated by 2007 (39 respondents), and students who graduated by
2008 (47 respondents). (See the bottom panel of Figure 4.3. for the distribution of respondents by
graduation year.) Note that these categories overlap. For example, all of the students in the first
group of alumni are also included in the second. Survey data from students who graduated after
2008 is not included because those students have not yet had three to five years after graduation
to achieve the Program Educational Objectives (surveys are conducted in November each year,
with the last survey in November 2011). In the figures, the horizontal axis lists the possible
answers, which range from 1 to 5, with 5 indicating the highest level of achievement of the
Program Educational Objective. The vertical axis provides the percent of respondents giving
each of the possible responses. For example, 20% of students who graduated by 2006 provided a
score of 5 for their achievement of objective 1, 30% provided a score of 4, 18% provided a score
of 3, and 10% provided a score of 2. There are no statistically significant differences in the
responses from the three alumni groups.

Figure 4.1 indicates that the ME program received high scores for the achievement of three of
the five objectives. However, the alumni are less satisfied with their ability to succeed in
graduate study and with their ability to pursue careers outside engineering. These are areas in
which improvement is needed. We have already begun to remedy the first of these two issues.
The new mentoring program we created for high-achieving freshmen (see Criterion 1, Section D)
is designed to encourage these students to participate in undergraduate research and pursue
graduate studies after completion of their undergraduate degrees. We also plan to augment our
alumni surveys to determine how our alumni who enroll in graduate school feel prepared, and
how many of them actually obtain graduate degrees.

Figure 4.2 shows our achievement of Program Educational Objectives as assessed by industry
representatives responding to on-line surveys in November 2010 and 2011. These surveys are
sent to all employers that hire our students. Surveys prior to 2010 had very few responses. We
had extensive discussions during our Board of Advisors meetings about how to improve the
response rate of employers. Our industry representatives indicated that there are numerous legal
implications to providing feedback on employees. With this in mind, we redesigned our survey
to state the questions more broadly and thus avoid legal concerns. This change in the survey
design lead to a modest improvement in the response rate. A total of 20 companies responded in
2010 and 13 in 2011. Figure 4.2 shows the responses to two questions related to our Program
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Educational Objectives. The first question (left side of Figure 4.2) is: “We design our
curriculum to enable our graduates to succeed in the following areas. Please provide feedback
on how successful our program is in each of these areas.” The second question (the right side of
Figure 4.2) is: “What importance do you place on each of the criteria we use?”

The industry representatives we surveyed appear to be pleased with the performance of our
alumni. However, they do not place high importance on the ability to pursue and succeed in
graduate studies. The most important Program Educational Objectives for industry are the
ability to adapt to the changing environment in industry and the ability to work in
multidisciplinary teams. We did not survey graduate schools that enroll our alumni as graduate
students. We plan to do so in the future.

We also survey our seniors about their perceptions of their preparedness to achieve the Program
Educational Objectives. Senior survey questions are given in Appendix H. We do not report this
data here, because Program Educational Objectives are to be achieved three to five years after
graduation, rather than immediately upon graduation.

Finally, we monitor the success of our alumni at entering the work force. Results from our most
recent survey, which included 67 respondents from graduation years 1998 — 2011, are shown in
Figure 4.3. The bottom panel of the figure shows the number of respondents from each
graduating class. The top panel shows the time it takes our graduates to obtain their first job
offer, while the middle panel shows their starting salary. More than 60% of the respondents
obtained their first job offer within 6 months of graduation, while 25% took a year or longer to
obtain employment. About 45% of respondents had a starting salary between $40,000 and
$60,000, while 35% had a starting salary less than $40,000. It is possible that this employment
data is negatively affected by current economic difficulties. Riverside has a higher
unemployment rate than much of Southern California, hitting a peak of 15.3% in August 2010™.
In the current job climate, it is possible that some of the respondents took part-time jobs. In
future surveys, we will explicitly inquire about the level of employment.

Based on these surveys, we can conclude that our alumni are satisfied with the quality of the
education they received in the Mechanical Engineering program at UCR. However, some of our
graduates do have difficulty obtaining high-paying jobs soon after graduation.

1

http://www.google.com/publicdata/explore?ds=z1ebjpgk2654cl &ctype=I&strail=false&bcs=d&nselm=h&met y=
unemployment rate&fdim_y=seasonality:U&scale y=lin&ind_y=false&rdim=country&idim=city:PA062350&ifdi
m=country&tstart=632131200000&tend=1334214000000&hl=en&dl=en&ind=false&g=unemployment+rate+rivers
ide+ca
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Figure 4.1. Alumni assessment of achievement of Program Educational Objectives. Data is
presented for alumni who graduated by 2006 (“up to 2006”), by 2007 (“up to 2007), and by
2008 (“up to 2008”). Note that these categories overlap. For example, all of the students in the
first group are also in the second. The data represents students’ perceptions of their achievement
of the Program Educational Objectives three to five years after graduation. The survey question
is: “How did the UCR Mechanical Engineering program prepare you for each of the following?”
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Figure 4.2. Industry representatives’ assessment of Program Educational Objectives from
surveys conducted in 2010 and 2011. Plots on the left represent answers to: “We design our
curriculum to enable our graduates to succeed in the following areas. Please provide feedback

on how successful our program is in each of these areas.”

Plots on the right side represent

answers to: “What importance do you place on each of the criteria we use? Scale: 5 = Very
Successful/Important, 1 = Not Successful/Important. Continued on the next page.
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Figure 4.2 (continuation). Industry representatives’ assessment of Program Educational
Objectives from surveys conducted in 2010 and 2011. Plots on the left represent answers to:
“We design our curriculum to enable our graduates to succeed in the following areas. Please
provide feedback on how successful our program is in each of these areas.” Plots on the right
side represent answers to: “What importance do you place on each of the criteria we use? Scale:
5 = Very Successful/Important, 1 = Not Successful/Important.
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Figure 4.3. Responses to alumni survey about success at entering the work force for all
graduating classes from 1998 to 2011. Data for all graduating classes are combined. (Top) Time
required to obtain the first job offer. (Middle) Starting salary for graduates. (Bottom) Number of
respondents for each graduation year.
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4.B. Student Outcomes

To prepare students to attain our Program Educational Objectives we adopted the ABET Student
Outcomes (a) through (k):

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

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

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

(d) an ability to function on multidisciplinary teams

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

(f) an understanding of professional and ethical responsibility

(9) an ability to communicate effectively

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

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

(j) a knowledge of contemporary issues

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

4.B.1. Student Outcome Assessment through Course Assignments

Achieving the Student Outcomes in the Mechanical Engineering program requires students to
complete courses in Mechanical Engineering and other departments across the campus.

Each course has a set of course objectives (not to be mistaken with Program Educational
Objectives). These course objectives are designed so that our overall curriculum fulfills the
requirements of the University of California, UC Riverside, the Bourns College of Engineering,
and ABET. Our curriculum is also designed to address the needs of our constituencies. The
instructor of each course implements the course objectives through a combination of readings,
lectures, homework assignments, lab assignments, projects, quizzes, and examinations. The
relationship between the course objectives and the Student Outcomes is documented in a matrix
(e.g. Figure 4.11). The instructor selects particular exercises throughout the course to assess
student performance on each course objective. The matrix is then used to compute performance
on the Student Outcomes. The exercises used for assessment may include exam questions, quiz
questions, homework questions, and class projects. The analysis of this data results in a
quantitative measure of the efficiency with which the students achieve both the course objectives
and the Student Outcomes. The precise details for computing efficiency from the assessment
data are given in Section 4.C.2.

Assessment is conducted continuously throughout each Mechanical Engineering course. The
instructor monitors student progress during the quarter and can make adjustments to the course
content if it is apparent that more instruction is necessary for students to grasp a needed concept.
At the end of each course, students are also asked to complete surveys in which they report their
perceived level of accomplishment of both the course objectives and the Student Outcomes. We
understand, however, that these surveys do not measure what students have actually learned, but
rather measure their perceptions of what they have learned.
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While there is a clear upper bound (100%) for performance on the course objectives, and thus the
Student Outcomes, it is unlikely that this would ever be achieved. Instead, the program seeks to
achieve continual improvement from one cohort to the next. When a class performs poorly on a
course objective, the instructor examines the causes to determine if the remedy requires a local
change to the course or if a larger change to the curriculum may be necessary. In the former case,
the instructor modifies the instruction so as to correct the deficiency. When doing this, the
instructor is careful to avoid reducing performance on other objectives by reducing the emphasis
on them. In essence, the goal is to achieve Pareto optimality in which efforts to remedy deficient
performance in one area do not diminish performance in other areas. In the latter case, the
instructor consults with the undergraduate committee to initiate larger changes to the curriculum.
Again, when making these changes the goal is to avoid diminishing performance in other areas.
(Replacing ME 1 A/B/C with ME 2 is an example of a large change to the curriculum that
resulted from this process.)

In most cases, we consider 60% efficiency of Student Outcomes and course objectives to be
acceptable. We do not always achieve this standard, particularly in our freshmen classes where
there are many students that are adapting to the rigors of the university.

At the end of the quarter, the instructor inserts copies of the assessment materials and other
instructional materials, including the syllabus and lecture notes, into the “ABET course binder”
for the course. Based on the results of the assessment, the instructor makes recommendations for
improving the course. These recommendation are recorded on a form that is placed at the front
of the ABET course binder for use by the next instructor. The instructor also records on this
form how he or she addressed recommendations made by the prior instructor. These binders are
stored in a designated ABET course binder storage area in the Mechanical Engineering office
suite. Subsection 4.C describes how changes are implemented for continuous improvement.

To assess the overall effectiveness of our program, we aggregate the assessment data from the
individual courses. The complete methodology, with examples, is described below in Subsection
4.C. Figure 4.4 presents the relative weights with which our curriculum emphasizes each of the
Student Outcomes, the efficiency with which we achieved these outcomes, and the students’
perceptions (survey data) of achieving them. Because the weights sum to one, they represent the
relative emphasis placed on each Student Outcome. (If all Student Outcomes had equal
emphasis, all weights would be 9%.) Our curriculum has the greatest emphasis on Student
Outcomes (a), (e) and (k) (an ability to apply knowledge of mathematics, science, and
engineering; an ability to identify, formulate, and solve engineering problems; and an ability to
use the techniques, skills, and modern engineering tools necessary for engineering practice,
respectively). The other Student Outcomes each have roughly one fourth the weight of each of
these three outcomes, which the faculty deem appropriate.

An analysis of the Student Outcome efficiencies across the last three years reveals a coefficient
of variation (the ratio of the standard deviation and the mean) less than 6%. This indicates that
the outcome efficiencies are relatively stable across years.

Figure 4.5 shows the combined efficiencies for the technical outcomes (Student Outcomes a, b,
c, e and k), outcomes related to communication (Student Outcomes d and g), and outcomes
related to broader skills (Student Outcomes f, h, i and j). The efficiencies fluctuate within a
range of about 0.65 to 0.8. When only upper division courses are considered, the coefficient of
variation is higher, with the maximum coefficient of variation being 15%. A closer examination
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of the data in Figure 4.5. shows that there is a relatively large improvement in efficiencies from
2009 to 2011 for most outcomes. For example, the efficiencies for communication outcomes
improved from 67% to 78%, and the efficiencies for broader skills outcomes improved from
65% to 75%.
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Figure 4.4. The relative weights with which the curriculum emphasizes each of the Student
Outcomes, the efficiency with which these outcomes were achieved, and the students’
perceptions (survey data) of achieving them for academic years 08 — 09 through 10 — 11.
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Figure 4.5. Combined Student Outcome efficiencies for academic years 08 — 09 through 10 -
11. Upper plot shows efficiencies for all courses in the program. Lower plot shows efficiencies
only for upper division courses.

4.B.2. Student Outcomes Assessment through Senior Exit Survey

In addition to our objective assessment methods, we also survey our students and alumni to
determine their perceptions of their accomplishment of the Student Outcomes. To ensure a
100% response rate, senior students must complete a survey when they submit an application for
graduation. Survey results from our senior students are given in Figure 4.6. Alumni survey
results are given in Figure 4.7. For the most part, both our seniors and alumni believe that they
have achieved our Student Outcomes.

56



O B N W BB U O N

UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

Degree that engineering education enhanced ability to:

O Bk N W B~ U O N

7
8 6
| 5
| 4
J 3 -
J 2 -
| 1
B T 0 - T
2010 2011 2010 2011
Apply knowledge of mathematlcs, science and Design and conduct experiments, as well as analyze and
engineering interpret data
7
6
il 5 |
i 1]
i 3 |
i 5 |
il L
2010 2011 0 - w
Demgn a system, component, or process to meet desired 2010 2011
needs Function on muItl-dlsupImary teams
7
6 |
| 5 |
| 4
| 3 |
| 2 |
| 1
8 ‘ 0 ‘
2010 2011 2010 2011
Identlfv, formulate, and solve engineering problems Understand professional and ethical responsibility

Figure 4.6. Results from a survey of senior students about their achievement of Student
Outcomes by graduation year. Our graduating seniors were asked to rank how well our program
enhanced their ability for all 11 Student Outcomes. Scale: (1) Not at all, (4) Moderate, (7)
Extremely. The figure continues on the next page.
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Figure 4.6 (continuation). Results from a survey of senior students about their achievement of
Student Outcomes by graduation year. Our graduating seniors were asked to rank how well our
program enhanced their ability in all 11 student outcomes. Scale: (1) Not at all, (4) Moderate,

(7) Extremely.
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Figure 4.7. Results from a survey of alumni about their achievement of Student Outcomes. The
question was “To what extent does your current work require you to possess each of the
following?” The charts indicate the frequency of each response. Data is presented for students
graduating during the period 2009 - 2011. Scale: 5 = Very much, 1= Not at all. (Figure
continues on the next page.)
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Figure 4.7 (continuation). Results from a survey of alumni about their achievement of Student
Outcomes. The question was “To what extent does your current work require you to possess
each of the following?” The charts indicate the frequency of each response. Data is presented
for students graduating during the period 2009 - 2011. Scale: 5 = Very much, 1 = Not at all.

4.C. Continuous Improvement

Program modifications occur at several levels. However, the department chair, with the
assistance of the undergraduate committee, is ultimately responsible for all curricular changes.
These changes may be driven by both our stakeholders and our assessment process. Changes in
Program Educational Objectives are made in consultation with our stakeholders during our
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stakeholder meetings. Changes to the curriculum, such as the introduction or removal of a
course, are initiated by the program faculty, typically at departmental retreats or regular faculty
meetings. Likewise, significant course changes, such as the introduction or removal of a
laboratory component, are also initiated by the program faculty. All changes to the curriculum,
as well as any significant course changes, must be formally approved by the undergraduate
committee, the program faculty, the BCOE Executive Committee, and the Academic Senate
(Figure 4.8.). Approved changes appear in the next edition of the UC Riverside General Catalog.
Minor changes to a course, such as the choice of a new textbook, are implemented by the
instructor. The department chair and undergraduate committee are always available to the
faculty for consultation on teaching issues.

Our faculty regularly discuss teaching and share insights about teaching with each other. Thus,
informal conversations between faculty do play a role in our process of continual improvement.
Recognizing the importance of such conversations, the department recently deployed a Microsoft
SharePoint system. This system provides a mechanism for faculty to formally record and
communicate teaching insights and recommendations for improving the program. This ensures
that the department chair, the undergraduate committee, and the entire department faculty have
access to what would otherwise be “local” discussions between individual faculty.

Senate Committee on

é . )

F?culty Educational Policy Senato
l l

vV

Department

BCOE
Executive
Committee

Program I
> :
SIS L _ _ _ ySenate Committee | _ Fe——"rr
On Courses
»

Figure 4.8. The process for implementing changes to course and the curriculum.

Our data collection system is streamlined so that all course-level assessment data are available by
the time that course grades are due. This enables immediate assessment of the course objectives
and Student Outcomes. This timely availability of data is especially important when there are
two consecutive course offerings. This ensures that recommendations for course improvements
can be provided to the next instructor prior to the start of the second offering.

At the end of each class, the instructor reviews the assessment data including quantitative
performance on both course objectives and Student Outcomes, and qualitative performance on
these measured with student surveys. The instructor uses this data to recommend changes to
improve the course. In making these recommendations, the instructor may also consider a
variety of other qualitative data. This may include particular types of errors students made on
homework and exam problems, feedback from students during office hours, and faculty course
evaluations administered by campus. The recommendations are recorded on a form included in
the ABET course binder (see Appendix | for the assessment form template). Significant issues
are discussed with the undergraduate committee and the program faculty.
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When a course is taught the next time, the instructor reviews the course changes recommended
by the previous instructor and identifies suitable improvements. Often, the same instructor
teaches the course repeatedly, thus there is solid “institutional knowledge” of the evolution of the
course, its purpose, and the performance of typical students. Regardless of whether the
instructor is new or continuing, the instructor summarizes on a new recommendation form any
changes he or she made to address the previous recommendations. Even if the instructor is the
same each time the course is offered, we have found this documentation process to be useful for
maintaining the continuity in consecutive course offerings. At the end of the course, the
instructor adds to the new form recommendations for the next instructor, and the process repeats.

If the instructor identifies deficiencies that require changes to other courses or the curriculum as
a whole, the instructor consults with the undergraduate committee to initiate those changes.
Typically the undergraduate committee will begin by examining the issues and identifying
possible courses of action. These suggestions are then discussed by the faculty, typically at a
faculty meeting. Significant changes then proceed through the formal approval process in Figure
4.8. For example, the faculty identified that ME 1 A/B/C did not adequately prepare our
freshmen for success in the program. After significant analysis and discussion, this process
resulted in the replacement of ME 1 with ME 2.

Figure 4.9 summarize the system used by the Mechanical Engineering program to “foster the
systematic improvement in the quality of engineering education that satisfies the needs of
constituencies in a dynamic and competitive environment.” This system considers input from
our stakeholders, quantitative data from our assessment of course objectives and Student
Outcomes, and surveys of our students and stakeholders about our achievement of Student
Outcomes and Program Educational Objectives. All of this data is used to drive continual
improvement in our program. These improvements may be program-level improvements, such
as the introduction of a new course, or course level-improvements, such as the introduction of a
new topic in a course.

Course objectives are formulated to yield Student Outcomes, which in turn prepare students to
achieve the Program Educational Objectives. We assess achievement of Student Outcomes by
assessing achievement of course objectives. We also use surveys of students, alumni, and
employers to assess achievement of Student Outcomes and Program Educational Objectives.
We do not have absolute performance targets for the achievement of Student Outcomes.
Instead, we monitor trends in performance from year to year, with the goal of continuous
improvement. We also monitor the overall emphasis (weight) that our curriculum places on
each objective. These quantitative and qualitative assessment techniques are described in the
next sections.
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StakeholdersE = Evaluate and update

Course Objectives * Collect data
Course Materials

Program Educational Objectives
Student Outcomes

Figure 4.9. Systemtomake continuous improvement in the program to achieve the Program
Educational Objectives.

4.C.1. Quantitative Assessment of Student Outcomes based on Student Performance

Every Mechanical Engineering course has a set of course objectives that are designed to ensure
that students completing the class have the knowledge and skills essential to that course (see
schematic on Figure 4.10). These course objectives are linked to Student Outcomes using the
objective-outcome matrix. A typical matrix is shown in Figure 4.11.

The instructor selects specific coursework, such as quiz and exam problems, homework
problems, and projects, to assess performance on course objectives. A matrix is used to map
performance on the selected coursework to performance on the course objectives, as illustrated in
Figure 4.12.
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Course
e.g. ME113
Fluid Course objectives
Mechanics eg.

Carry out calculations
involving energy loss in

pipe flow, successfully Student outcomes
utilizing the Moody eg.
diagram.

An ability to apply knowledge of
mathematics, science, and
engineering

and

An ability to identify, formulate,
and solve engineering problems

Figure 4.10. Each course has course objectives that contribute to achievement of the Student
Outcomes.

Course Objectives o -] © k-] w N -] = - —
vs. Student
Outcomes Matrix Student Outcome Related Course Objectives
Distinguish fluids from solids and develop an ability to
Course Objective 1 (understand basic fluid properties such as density, 0 0 0 0 0 0 0 0 1] 0

viscosity, surface tension, etc.

Correctly identify and analyze fluid statics (hydrostatics)
problems involving forces and moments on planar and

Course Objective 2 1 0 0 0 1 0 0 0 0 0
curved surfaces, including concept of centroid, center of
pressure, and buoyancy.
Identify conditions under which Bernoulli equation may be

Course Objective 3 applied, and correctly apply this principle in problem 1 0 0 0 1 0 0 0 0 0

solving. Demonstrate an understanding of the mechanical
enerqy equation

Apply basic principles of conservation of mass (COM),
Newton's second law (NSL), and conservation of energy
Course Objective 4 ((COE or | Law of Thermodynamics) to properly identified a 1 0 0 0 0 0 0 1 0
control mass and control volumes, involving stationary and
moving reference frames.

Demonstrate some familiarity with differential forms of

CourseObjective 5 0 1 0 0 0 0 0 0 1 0
equations of motion.

CourseObjective & Carry out calculations involving er.wsrgy loss in pipe flow, 1 0 0 1 0 1 0 0 0
successfully utilizing the Moody diagram.
Display an understanding of lift, drag, lift coefficient, and

Course Objective 7 |drag coefficient associated with external flow dynamics. 0 0 1 0 0 1 0 0 ] 1

Figure 4.11. Course objectives are mapped to the Student Outcomes they help achieve. A “1”
indicates that the course objective and Student Outcome are linked, while a “0” indicates that
they are not.

64




UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

- ™ ] - ] w =
[ w w v w w v
2 = = 2 2 = 2
o ] o w o o B
o o o o o o o
& = = = = = =
] [m] [m] o ] [=] [=]
Mazimum Points
Question  |Possible:

1 23 a 1 a 0 a a a

2 23 1 a a 0 a a a

3 25 a 1 a 0 a a a

4 25 o (8] 1 1 (8] a a

Figure 4.12. Relationship between selected coursework and the course objectives. A “1”
indicates that the assignment and the course objective are linked, while a “0” indicates that they
are not.

The efficiency with which a course achieves a particular course objective is computed from the
scores students achieve on the coursework selected to assess that course objective. The weight
assigned to a particular course objective depends of the fraction of the assessment problems
related to that particular objective. The precise formulas for computing these efficiencies and
weights are given below in section 4.C.2. “Example of Weight and Efficiency Calculation.”

The efficiency with which a course achieves a particular Student Outcome is defined as the
average efficiency of the course objectives that are mapped to that outcome. The weight
assigned to a particular Student Outcome is defined as the sum of course objective weights
mapped to that outcome normalized by the sum of all course objective weights. Again, the
details for these calculations are given below in the section 4.C.2.

We have developed software tools to automate processing of the quantitative assessment data.
To use these tools, the instructor must perform two primary tasks. The first is to define the
matrix relating course objectives to Student Outcomes (e.g., Figure 4.11). This matrix is stored
as an Excel spreadsheet. Typically, this matrix is constant from one course offering to the next.
Therefore, the instructor typically begins with the matrix from the previous offering of the course
and makes any necessary changes. The second task is to identify which coursework will be used
for assessment, and to create a matrix mapping this coursework to the course objectives (e.g.,
Figure 4.12). This matrix is also stored as an Excel spreadsheet. During the term, the teaching
assistants record student performance in this spreadsheet. At the end of the quarter, these two
spreadsheets are used to automatically compute the efficiencies and weights for the course
objectives and Student Outcomes.
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Figure 4.13. Weights and actual and surveyed efficiencies for Student Outcomes and course
objectives for the winter 2012 offering of ME 113.

We provide several resources to help teaching assistants and instructors with our ABET
processes. First, each quarter, all teaching assistants enroll in our ME 302 Apprentice Teaching
course, which provides them with instruction on our ABET procedures. Also, the
undergraduate committee is always available to provide assistance to instructors and teaching
assistants who need help with these procedures. Finally, a senior graduate student and the
ABET committee chair review the ABET materials each quarter to ensure accuracy and
completeness.

We also survey students at the end of each course to determine their perceptions of their
achievement of the course objectives and Student Outcomes. These results are included in the
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ABET binder for each course. Figure 4.13 shows typical student responses. Students almost
always perceive that their achievement of these is greater than our quantitative assessment
indicates. For this reason, we question the usefulness of these surveys and are considering
discontinuing their use.

As indicated in Section 4.B. “Student Outcomes,” we aggregate the assessment data from the
individual courses to assess the overall effectiveness of our program. Figure 4.4 shows the
results of this analysis for the past three years.

The campus also has its own assessment instruments to evaluate student perceptions and
performance. The most significant assessment tool is the UC Undergraduate Experience
Survey, or UCUES. This is a uniform questionnaire that is administered at all UC campuses,
although each campus can add their own additional questions. The questionnaire is currently
administered every two years, although there is some discussion of administering it annually.
The UCUES provides a basis for comparison with all of the other UC campuses (except UC
San Francisco, which has no undergraduate programs). The campus also conducts “Faculty
Course Evaluations” at the end of each quarter. In these surveys, which are administered online
via our iEval system, students rate, among other things, their satisfaction with the course and the
instructor’s teaching. The campus has developed a relational database (200 fields) containing
longitudinal data about student performance. The database has access controls to protect the
privacy of the students. As the database is populated with new information, it should be a
valuable resource for providing information on the performance of engineering students in
non-engineering courses and for evaluating their overall experiences. We expect to have access
to this database in the near future.

4.C.2. Example of Weight and Efficiency Calculation

In this section, we provide an example of computing weights and efficiencies for course
objectives and Student Outcomes. Consider a fictional course that has three course objectives
that are related to four Student Outcomes as illustrated in Figure 4.14. The course objectives are
evaluated with problems selected from three assignments as illustrated in Figure 4.15. Three
problems from assignment 1 are used for assessment. Two of these address Objective 1 and the
other addresses Objective 2. As a result, assignment 1 has a weight of 66.66% for Objective 1
and 33.33% for Objective 2. All of the problems selected from assignment 2 are related to
Objective 2. Thus this assignment produces a weight of 100% for Objective 2. In a similar way,
assignment 3 provides weights of 25% for both Objective 1 and 2, and a weight of 50% for
Objective 3.

Outcome 1 | Outcome 2 | Outcome 3 | Outcome 4
Objective 1 1 0 1 1
Objective 2 0 1 0 0
Objective 3 0 1 1 0

Figure 4.14. A fictitious course that has three course objectives related to four Student

Outcomes.
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Assignment 1 Assignment 2 Assignment 3
Obj.1 | Obj.2 | Obj.3 | Obj.1 [Obj.2 [Obj.3 | Obj.1 | Obj.2 | Obj.3
Quest. 1 1 0 0 0 1 0 1 0 0
Quest. 2 1 0 0 0 1 0 0 1 0
Quest. 3 0 1 0 0 1 0 0 0 1
Quest. 4 0 0 0 0 0 0 0 0 1

Figure 4.15. Problems selected from three assignments are used to assess the course objectives.

In general, the overall weight that a course C applies to course objective, i, is calculated as:
C
2.2
AN=ccc
DIPIEHE
ko

where afj is the weight applied to course objective i of course C by assignment j. Here, j is

summed over all assignments and k is summed over all course objectives. For example, the
overall weight our fictitious course, f, applies to course objective one is:

Al = (0.6666+ 0.25)
(0.6666 +0.3333) + (1) + (0.25 + 0.25+0.5)

=30.55%

In a similar way, we obtain A] =52.77% and A] =16.66%. These weights are plotted in Figure

4.16. Using the weights for the course objectives, we can compute the weights for the Student
Outcomes. In general, the overall weight that a course C applies to of the Student Outcome, i, is

calculated as:
C
. ZAi 5
We =
22 AT
ko

where ¢6;; equals one if course objective j influences Student Outcome i, and equals zero

otherwise. Here, j is summed over all course objectives and k is summed over all Student
Outcomes. For example, using the table in Figure 4.14 to compute the values of &.., we can

compute the weight that fictitious course f applies to Student Outcome 3:

ji

f (0.3055 + 0.1666)

W, = = 26.56%
(0.3055) + (0.5277 +0.1666) + (0.3055 + 0.1666) + (0.3055)

Figure 4.17 shows all of the Student Outcome weights for this course. Note that these weights
sum to one. Averaging the outcome weights (W,“) over all courses gives the weights that our
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program applies to each Student Outcome (e.g., the top of Figure 4.4). Note that a simple
average is used here, because nearly all courses in the curriculum are four-unit courses.

Assigned Student Outcome Weights

Assigned Course Objective Weights 45%
40%
1 35%
E 30%
| %
= 25%
3
c 206
£
2]
< 15%
10%
' 5%
0%
1 2 3 1 2 3 4
Course Objectives Student Outcomes

Figure 4.16. Assigned Course Objective weight Figure 4.17. Assigned Student Outcome weight

To determine the efficiency with which a course achieves its course objectives, we must know
the average score students achieved on each of the problems used for assessment. Continuing
with our example, we will assume that these scores are given in Figure 4.18 (top). These scores
are combined with the matrix relating assessment questions to course objectives (Figure 4.15) to
produce the matrix in Figure 4.18 (bottom). This matrix is similar to that in Figure 4.15, except
that the ones have been replaced with scores. For each assignment, we then compute the
average score for each course objective as shown in the last row of Figure 4.18 (bottom). For
example, on assignment 1, students achieved an average performance of 75% on objective 1.
We then average the averages for each course objective to obtain the efficiency with which the
course achieves that objective. For example, the efficiency for achieving course objective 1 is
the average of 75% and 38%, which is 56.5%. Similarly the efficiencies for achieving objectives
2 and 3 are 86.3% and 77.5%, respectively.

With the efficiencies for the course objectives, we can now compute the efficiencies for the
Student Outcomes. The efficiency for a particular Student Outcome is defined as the average of
the efficiencies of the course objectives related to that outcome. For example, because Student
Outcome 2 is influenced by course objectives 2 and 3, the efficiency for this outcome is the
average of 86.3% and 77.5%, which is 81.9%. The complete set of Student Outcome efficiencies
for this fictitious course are given in Figure 4.20.

To calculate the Student Outcome efficiencies for the Mechanical Engineering program as a
whole (e.g., Figure 4.4.), we compute a weighted average of the efficiencies from the individual
courses. In this average, the efficiencies for a particular course (e.g. Figure 4.17) are weighted

by the outcome weights (W,) for that course.
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Assignment 1 Assignment 3 Assignment 4
Question 1 80 % 60 % 38 %
Question 2 70% 5% 96 %
Question 3 90 % 84 % 73 %
Question 4 82 %
Assignment 1 Assignment 2 Assignment 3

Obj.1 | Obj.2 [ODbj.3 [Obj.1 [ODbj.2 |Obj.3 |Obj.1 [Obj.2 | Obj.3
Quest. 1 | 80% 60% 38%
Quest.2 | 70% 75% 96%
Quest. 3 90% 84% 73%
Quest. 4 82%
Average | 75.0% | 90.0% 73.0% 38.0% | 96.0% | 77.5%

Figure 4.18. (top) Student performance on questions used for assessment. (bottom) Student
scores combined with the matrix relating assessment questions to course objectives (Figure

4.15).
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4.C.3. Examples of Curriculum Changes Resulting from our Continuous Improvement
Process

The complete set of course-level changes is listed in Table 2 (major) and Table 3 (minor) in the
“Background” section.

4.C.3.1. History of Course Plan Changes for Mechanical Engineering Program from 2009
to 2012

Catalog and Course Plan Changes implemented in the 2009 Catalog (AY 09-10)

The Mechanical Engineering program made multiple changes to the curriculum during AY 08-
09. These changes initiated were approved by the Academic Senate May 19, 2009
(http://senate.ucr.edu/agenda/090519/Proposed%20Mech%20Engr%20Major%20Requirements.

pdf) and took effect in the 2009 Catalog (AY 09-10). These changes include:

ME 2 — Introduction to ME: We carefully examined the strengths and weaknesses of the
existing ME freshman experience and determined that the ME 1 A/B/C sequence did not
adequately prepare our students for the challenges of the subsequent courses. As a
remedy, we developed a new four-unit course, ME 2, which provides a comprehensive
overview of mechanical engineering. This course teaches engineering problem solving
skills without utilizing calculus, and is intended to provide a framework to help students
connect concepts in subsequent courses. The ME Board of Advisors (BOA), which
includes the industry representative component of our stakeholders, expressed enthusiasm
for this change at our Annual BOA Meeting held on April 24, 2009. This four-unit
course was first deployed in AY 2009-2010. ME1A/B/C is no longer required.

ME 18 - Introduction to Engineering Computation: The course was changed from two
units to three to absorb material from ME 1C (basic MATLAB programming), thus
providing a more comprehensive introduction to engineering computation.

ME 174 — Machine Design: ME 130 (Kinematics) was eliminated as a required course
and replaced with ME 174. The latter covers strength-based design, an essential
mechanical engineering topic that was absent from the curriculum. The inclusion of ME
174 in the required curriculum addresses deficiencies that were apparent in student
performance in senior design, ME 175 B/C. ME 130 is now a technical elective.

BIOL 003: This course was eliminated as a required course as it did not contribute
material that is essential to the major. Now, only BIOL 005A and BIOL 005L, which
focus on cell and molecular biology, are required.

To help ME freshman stay connected with their major, the normal sequence of course
offerings is: ME 2 in the winter quarter of the freshman year, followed by ME 9 in the
spring quarter.

In the same year, we adjusted and the suggested course plan as summarized in Table 4.2.
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Table 4.2. Suggested course plan changes adopted in 2009

2008 Suggested | 2009 Suggested Justification
Course Plan Course Plan
ME 1A | Scheduled 1% year, | Removed from | Replaced by ME 2.
fall course plan
ME 1B | Scheduled 1% year, | Removed from | Replaced by ME 2.
winter course plan
ME 1C | Scheduled 1% year, | Removed from | Replaced by ME 2.
spring course plan
ME 2 N/A Scheduled 1% | Replaces ME 1.
year, winter
ME 9 Scheduled 2™ Scheduled 1% In spring of the 2" year, students were
year, spring year, spring overloaded with 20 units. Removing ME 1C
from the spring of the 1% year enabled ME 9
to be moved to that term. This resulted in a
more balanced workload and increased the
opportunity for freshmen to connect with
program faculty during the first year.
BIOL 3 | Scheduled 3™ Removed from | Course was removed from curriculum.
year, winter course plan
ME 130 | Scheduled 3™ Removed from | Replaced by ME 174.
year, spring course plan
ME 174 | Included as a Scheduled 3" Replaced ME 130.
Technical Elective | year, spring.
(TE) Removed as a
TE.

Catalog and Course Plan Changes implemented in the 2010 Catalog (AY 10-11)
There were no changes to the program or course plan in 2010.
Catalog and Course Plan Changes implemented in the 2011 Catalog (AY 11-12)

There were no program changes in 2011, but there were changes in the suggested course plan.
These are summarized in Table 4.3.
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Table 4.3. 2011 Course Plan Changes

2010 Suggested 2011 Suggested Course Justification
Course Plan Plan
ME 103 | Scheduled 2™ Scheduled 3" year, fall Offering ME 103 in the 3" year
year, spring rather than the 2", enables junior-

level transfer students to progress
in the major. Also, this provides
an opportunity for students who
fail ME 10 (a prerequisite) to
repeat it in the spring of the 2"
year and still be on track for ME
103.

BIOL Scheduled 3" Scheduled 2" year, winter | Was moved to make room for ME

005A/LA | year, fall 103.

STAT Scheduled in 2" | Scheduled 2™ year, spring | Was moved to make room for

100A year, winter BIOL 5A/LA.

ME 120 | Scheduled 3" Scheduled 3" year, winter | Originally moved to balance

year, spring teaching load for faculty. Change

made permanent as it resulted in
better distribution of work load
for students.

Catalog and Course Plan Changes implemented in the 2012 Catalog (AY 12-13)

We will recommend that students who placed into MATH 9B take PHYS 40A in the fall quarter
of the freshmen year.

4.D. Additional Information

Copies of the assessment instruments and materials referenced in 4.A, 4.B, and 4.C are available
for review by the site visit team.

Here we provide examples of improvements to specific courses in the curriculum resulting from
our continuous improvement process.

4.D.1. ME 2, Introduction to Mechanical Engineering

We carefully examined the strengths and weaknesses of the existing ME freshman experience
and determined that the ME 1 A/B/C sequence did not adequately prepare our students for the
challenges of the subsequent courses. The course lacked sufficient technical rigor and did not
instill in students the strong work ethic needed for success in the program. As a remedy, we
developed a new four-unit course, ME 2, which provides a comprehensive overview of
mechanical engineering, including statics, fluid mechanics, and energy. This course teaches
engineering problem-solving skills without utilizing calculus, and is intended to provide a
framework to help students connect concepts in subsequent courses. The Mechanical
Engineering Board of Advisors (BOA), which includes the industry component of our
stakeholders, expressed their enthusiasm for this change at our Annual BOA Meeting held on
April 24, 2009. This four-unit course was first deployed in AY 2009-2010. ME1A/B/C is no
longer required.
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Although students have a high opinion of the course, many students struggle with the material.
For this reason, we offer the course in both the winter and spring terms. Students who are unable
to pass the course in winter have an opportunity to repeat the course in spring and stay on track
with their coursework.

When ME 2 was first offered in winter 2010, the course included a design project. Experience
that quarter suggested that the design project was not the best use of student time. Rather, it was
clear that students would benefit more from spending that time studying the core principles in the
course. As a result, the design project was eliminated in future offerings of the course.

In the fall of 2010, the campus admitted an unusually large number of mechanical engineering
freshmen. For the 2010-2011 academic year, the college set an admission target of 600
engineering students across all engineering majors, but the University admitted 850. Because of
faulty enrollment estimates by the campus, the college accepted referrals from the College of
Natural and Agricultural Science. Previously, the college accepted referrals only from other UC
engineering colleges. Unfortunately, many of these students admitted were underprepared and
performed poorly in the winter 2011 offering of ME 2. A significant fraction of the students had
to repeat ME 2, and performed much better the second time. As a result of such experiences, the
college has taken much greater control of the admissions process. The college has revised its
admissions criteria and no longer accepts any referrals, even from other UC engineering
colleges.

In the winter 2012 offering of ME 2, the best-performing students from the previous offering
were invited to the first lecture to describe their strategies for succeeding in the class and
avoiding pitfalls. These “experienced” students then answered questions posed by the new
students. This interaction appeared to motivate the new students and instill in them an
understanding of the work ethic needed for success. We found that students utilized office hours
much more than in previous course offerings, which we attribute to the increased motivation.
Overall, students performed better than in winter 2011, which we attribute to both increased
motivation and tougher admission criteria.

In the spring 2012 offering of ME 2, we implemented a new early warning system (EW) to help
with student success. This system identifies students who score below a threshold on initial
quizzes, and invites them to attend additional advising from the UCR Academic Resource
Center. This center also provides tutoring and supplemental instruction to all ME 2 students who
desire it. A total of 26 students (out of the 85 enrolled) were identified by the early warning
system due to their low performance on the initial quizzes. Four of these students (15%)
withdrew from ME 2 shortly after receiving early warning notification, 14 (54%) attended
advising, and eight (31%) did not respond.

4.D.2. ME 10, Statics

Homework exercises are a cornerstone of modern instruction, especially in engineering.
However, not much is known about how student homework activities contribute to the
acquisition of expertise in engineering courses. To help answer this question, in the winter
quarter of 2010, Professor Stahovich began an NSF-funded study to examine this issue (NSF
award No. 0935239, “Transforming Statics Instruction through the Creation and Evaluation of
Efficient and Effective Practice Experiences”). The project has two main foci: a fine-grained
formative assessment process aimed at understanding how students attempt to solve problems,

74



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

and the design of more effective and efficient practice experiences based on this assessment.
The unique formative assessment process used in this project is enabled by a novel computing
technology, Livescribe smartpens. These pens serve the same function as a traditional ink pen,
but additionally, they digitize the pen strokes and store them as sequences of time-stamped
coordinates. Students participating in this research study are given Livescribe smartpens that
they use to complete all of their coursework. To date, nearly 400 students have participated in
the study over three offerings of ME 10, producing a database of approximately 10 million pen
strokes.

The Livescribe pens are used in conjunction with a digital coursework collection and grading
system develop by Professor Stahovich and his research team (Figure 4.21). Once students
complete a homework assignment, they use the “Ink Collector” application on a traditional PC to
download their work from their smartpens and submit it to a secure server (Figure 4.22). The
instructor or teaching assistants then downloads submitted homework and grades it using the
“Ink Grader” software (Figure 4.23). Ink Grader allows the instructor to mark incorrect portions
of a student’s work and assign an error from a predefined list of errors. The grade on the
assignment is then automatically computed from the identified errors. Ink Grader converts each
graded assignment to a password-protected PDF file and sends it to the corresponding student via
e-mail.

Ink Grader compiles detailed statistics about the frequency of the various errors across all
students in the class. These statistics provide important guidance to the instructor about the
class’s performance. For example, statistics collected on the first midterm exam in the winter
2012 offering of ME 10 (Figure 4.24) revealed that students were having difficulty with
trigonometry and geometry. As a result, the instructor provided a review of this material in
lecture. The instructor recommended that, in the future, a review of geometry and trigonometry
be provided at the beginning of ME 10. Additionally, the instructor recommended that a review
of this material be included in ME 2, Introduction to Mechanical Engineering, and ME 9,
Engineering Graphics & Design, which are taught in the freshmen year, and taken prior to ME
10.

The remainder of this subsection describes other research projects aimed at improving student
learning in ME 10.
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Figure 4.21. Digital coursework collection and grading system.
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Figure 4.22. Ink Collector system: Students use this application download their coursework from
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Figure 4.23. Ink Grader system. The main window contains the student’s solution to a
homework problem. The instructor selects each incorrect portion of the solution and assigns an
error from the hierarchical list of problem-solving errors in the top-left window. The grade is
computed from the assigned errors and performance statistics are computed across all students.

Error Frequency
Moment Arm for weight of bulldozer incorrect 55.6%
Did not solve an equation that was written 54.4%
Angle for tension at C not calculated from Geometry 48.9%
No calculation of the magnitude of the force at D 45.6%
Y component of Tension term in the Sum Moments incorrect 31.1%
X component of Tension term in the Sum Moments incorrect 27.8%
Angle for tension at C incorrectly calculated 24.4%
Incorrect body selected for FBD 23.3%
Sum of forces in the x-direction equation missing 22.2%
Weight of boom term in Sum Moments incorrect 16.7%
Pivot Incorrectly modeled on FBD 16.7%
X component of Tension term in the Sum Moments missing 14.4%
Diagram does not qualify as an FBD 12.2%
Sum of moments about D missing 11.1%

Figure 4.24. Error statistics from problem one of midterm one in ME 10, winter 2012. The most
common errors (in italics) were related to geometry.
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The relationship between homework habits and course performance.

The formative assessment provided by the digital homework system in Figure 4.21 enables a
variety of novel analyses of students learning. For example, Professor Stahovich has used the
data to examine how student homework habits correlate with their performance in the course. In
this analysis, a variety of temporal and spatial features are extracted from the pen stroke data
collected from the students. These features include:

e Total Time on Homework: The time spent completing homework problems, excluding
breaks greater than 10 minutes.

e Total Ink on Homework: The total length of the pen strokes (the distance the pen tip
travels) from all homework assignments.

e Total Time on Quiz: The total time spent on all quizzes.

e Total Ink on Quiz: The total length of the pen strokes on all quizzes.

e Homework vs. Quiz speed: Each homework assignment was followed by an in-class quiz.
This feature is the ratio of the homework solution time to the quiz solution time.

e Late Night Work: The percentage of homework pen strokes that were written between 1
a.m.and 5a.m.

e Long Strokes: Percentage of homework pen strokes that are significantly longer than the
mean. This feature gives a measure of how much of the work comprises free body
diagrams rather than equations.

e Compliance: Measure of how much of the coursework was completed entirely on the
smartpen. A student who solved the homework on scratch paper and copied the final
solution with the smartpen has zero compliance. This value is self-reported by the
student.

e Concept Score: The grade achieved on the physics force concept inventory deployed as a
pretest at the beginning of the quarter.

These features are then used to construct a model (neural network) predicting student
performance in the course. Figure 4.25 shows a comparison of actual performance in the course
(course grade) versus the predicted performance. As the figure shows, there is a strong
correlation between the two (R® = 0.36). This result is surprising in that the predication does not
consider the semantics of the students’ writing, but rather considers the amount of ink written
and the time at which it is written. The only feature that directly considers the students’
knowledge is the score on the physics force concept inventory (cihub.org), which was given as a
pretest at the beginning of the quarter. These results suggest that monitoring student homework
activities provides a valuable opportunity to identify students at risk of poor performance in the
course. Professor Stahovich and his research team are working towards creating an early
warning system that does this.

For more details of this work, please see:

T. V. Arsdale and T. F. Stahovich: Does Neatness Count? What the Organization of Student
Work Says About Understanding. In Proceedings of the 2012 American Society for Engineering
Education Annual Conference and Exposition, 2012.
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H. L. Lin, T. F. Stahovich, and J. Herold: Automatic Handwritten Statics Solution Classification
and its Applications in Predicting Student Performance. In Proceedings of the 2012 American
Society for Engineering Education Annual Conference and Exposition, 2012.
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Figure 4.25. Actual course grade vs. predicted grade in ME 10. The predicted grade is
computed with a neural network trained with features of extracted from the digital ink data
submitted by the students. Grading scale: 1 = perfect performance, 0 = worst possible
performance (no credit on any deliverable).

Self-explanation

Self-explanation is the process by which a student provides, in words, a summary of his or her
own understanding. These self-explanations serve a metacognitive purpose, allowing students to
evaluate and monitor their own understanding of concepts and enabling them to guide their own
learning process. In the winter 2011 offering of ME 10, Professor Stahovich conducted a large-
scale study to determine the benefits of self-explanation for statics instruction. The course was
divided into four discussion sections. One section was selected as the experimental group while
another served as the control. The students in the former were asked to answer a number of self-
explanation questions for five of their nine homework assignments, while students in the latter
were not asked to provide self-explanation. Students completed all of the coursework, including
the self-explanation using smartpens.

A comparison of homework performance for the two groups demonstrated the expected result
that students who generate self-explanations performed significantly better on their homework
assignments than those who did not. Similarly, comparison of the performance on Steif’s statics
concept inventory (cihub.org) showed that the experimental group had significantly greater
learning gains for the fundamental statics concepts than did the control group.
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While improvements in learning gains are an important result, the unique character of the data
set — time-stamped pen strokes — enabled a much richer analysis of student performance. In
particular, it enabled analysis of the process by which a student completes the problems in an
assignment. To ground the analysis, three experts were asked to use smartpens to complete some
of the same homework assignments the students completed. Information extraction techniques
were then used to compare the work from the control and experimental groups to that of the
experts. This analysis revealed that students who generated self-explanations solved problems
more like the experts than did the students in the control group.

Because of the positive impact that self-explanation had on learning in ME 10, Professor
Stahovich has continued to use this in the course. In the winter 2012 offering, he conducted an
experiment to explore more effective methods for using self-explanation. For example, some
students were provided with scaffolded self-explanation questions. The results of this
experiment are still being analyzed. For more details of this work, please see:

J. Herold and T. F. Stahovich: Automatically Understanding Student Self-Explanations. In
Proceedings of the 2012 American Society for Engineering Education Annual Conference and
Exposition, 2012.

J. Herold and T. F. Stahovich: Characterizing Students’ Handwritten Self-Explanations. In
Proceedings of the 2012 American Society for Engineering Education Annual Conference and
Exposition, 2012.

Newton’s Pen Il — a pen-based tutoring system for Engineering Statics

Professor Stahovich and his graduate students developed Newton’s Pen Il, a pen-based tutoring
system for Engineering Statics (NSF Award No. 0735695 “Design and Evaluation of a Pen-
Based Tutoring System for Statics Instruction”). The system, shown in Figure 4.26, scaffolds
students in the construction of free body diagrams and equilibrium equations for planar devices
comprised of one or more rigid bodies. The system embodies several innovations including a
novel instructional technique that focuses students’ attention on a system boundary as a tool for
constructing free body diagrams, and a hierarchical feedback system which promotes
independent problem-solving skills.

The system was first deployed in ME 10 in the winter quarter of 2010, and was used by over 100
students. Pre- and posttests were used to evaluate learning gains for the construction of free
body diagrams for frame and machines problems requiring multiple free body diagrams for a
correct solution. After using the system to solve only a single tutorial problem, students
achieved clear learning gains from pre- to posttest. Furthermore, in a formal survey, students
expressed somewhat favorable opinions about for the user interface design and the usefulness of
the system for learning Statics. However, students did experience frustration with some of the
program’s features, particularly its interpretation capabilities.

After this initial deployment, the user interface and interpretation capabilities were greatly
improved. The system was subsequently used in winter 2011 and winter 2012. More details of
the system can be found in:

C. Lee, T. F. Stahovich, and R. Calfee, “A Pen-Based Statics Tutoring System”, In Proceedings
of the 2011 American Society for Engineering Education Annual Conference and Exposition,
2011.
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C. Lee, J. Jordan, T. F. Stahovich, and J. Herold: Newtons Pen 1I: An Intelligent, Sketch-Based
Tutoring System and its Sketch Processing Techniques. In Proceedings of the 9th Eurographics
workshop on Sketch-based interfaces and modeling, SBIM *12.
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Flgure426 Newton’s Pen Il: a pen-based tutoring system for Engineering Statics. The system
scaffolds students in the construction of free body diagrams and equilibrium equations.

The Effectiveness of “Pencasts” as an Instructional Medium

A “pencast” is a type of video presentation in which recorded digital ink and audio are replayed
in synchronization. To create a pencast, a Livescribe smartpen is used to record handwritten
content with voice narration. For example, an instructor can use a smartpen to write the solution
to a sample problem while explaining each step. When a student views the resulting pencast, the
pen strokes and audio are replayed like a movie, with the explanation synchronized to the
rendering of the strokes. While pencasts are becoming a popular instructional tool, their
educational effectiveness has not been formally studied. Professor Stahovich conducted a study
aimed at comparing the educational effectiveness of pencasts to that of traditional instructional
media, specifically, traditional electronic documents. In each study session, students were given
one of two tutorials explaining the solution to a statics problem involving friction. In one
treatment, the tutorial was a pencast containing a handwritten solution to the sample problem
accompanied by spoken explanation. In the other treatment, the tutorial was an electronic PDF
document with content identical to that of the pencast. Each session included a pre- and posttest
to measure learning gains. There were significant and equivalent learning gains for both
treatments. Furthermore, an attitudinal survey revealed that students clearly prefer pencasts to
PDFs. Thus, pencasts and PDFs were equally effective, while pencasts were strongly preferred
by students.
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4.D.3 ME 137, Environmental Fluid Mechanics

In ME 137, Environmental Fluid Mechanics, the instructor developed a concept inventory
examination which is administered as a pretest at the beginning of the quarter, and a posttest at
the end. This exam consists of 10 questions in which students are asked about fundamental
concepts in environmental fluid mechanics such as “what causes winds?” and “what causes
ocean currents?”  These questions focus on everyday concepts that are commonly
misunderstood.

Results from the pre- and posttest are used to evaluate the course objectives and Student
Outcomes as shown in Figure 4.27. (This is assessment is in addition to the ordinary methods of
assessing course objectives and Students Outcomes used in all courses.) There is significant
improvement from pre- to posttest for both. For example, on the pretest, only two course
objectives had efficiencies of at least 60%, while all course objectives on the posttest did. Note
that this course is focused on the math and physics behind environmental fluid mechanics, but
the concept inventory considers only conceptual questions. Thus, the data Figure 4.27 represents
learning gains in the understanding of everyday concepts, but does not measure learning gains in
the theoretical and mathematical aspects of the course.

The course objectives for ME 137 are:

1. Demonstrate an understanding of radiative forcing of the atmosphere, including the
greenhouse effect

Carry out calculations involving surface energy balance

Identify phenomena related to different atmospheric stability conditions

Scale and simplify the governing equations for various environmental flows

Apply the Thermal Wind Equations

Apply geostrophic balance for the upper atmospheric layers

Describe near surface flows using Ekman balance

Explain the effects of turbulence on mixing in the environment

N~ WN
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Figure 4.27. Course objectives and Student Outcomes efficiency on pre- (left) and posttest
(right) for Environmental Fluid Mechanics (Spring 2011).

4.D.4. ME 110, Mechanics of Materials

This course has been continuously taught by Professor Rao since the winter 2010 quarter.
Achieved efficiencies for the course objectives and Student Outcomes for each offering are
plotted in Figure 4.28.

The course objectives of ME 110 are:

1.
2.

3.

o

Understand basic concepts of stress, strain and their relations based on linear elasticity.
Understand and know how to calculate stresses and deformation of a bar due to an axial
loading under uniform and non-uniform conditions.

Understand and know how to calculate stresses and deformation of a torsional bar.
Understand how to develop shear-moment diagram of a beam and find the maximum
moment/shear and their locations.

Understand how to calculate normal and shear stresses on any cross-section of a beam.
Understand and know how to calculate deflections of a beam under combined loads by
using moments of moment-area and superpositions.

Understand and know how to calculate deflection of a beam, when a beam is statically
indeterminate.

Understand and how to use Mohr’s circle to calculate principal stresses and angles in
plane stress cases.

Able to apply all knowledge learned in the course to calculate stresses on pressure
vessels, beams and structures under combined loadings
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Achived efficiency

There is a clear upward trend in the efficiencies across consecutive offerings. This is likely due
to both continuous improvement in the teaching of the course and improved preparation of the
students resulting from the introduction of ME 2. The cohort taking ME 110 in the winter of
2012 was the first to take ME 2.
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Figure 4.28. Achieved efficiencies of the course objectives and Student Outcomes in ME 110 for
three consecutive offerings (Winter 2010, 2011, and 2012).

4.D.5. ME 135, Transport Phenomena

ME 135, Transport Phenomena, is a required class taken by seniors in the fall quarter. The
course covers advanced material not covered in the prerequisites ME 113 (Fluid Mechanics), ME
100A (Thermodynamics), and ME 116A (Heat Transfer). The topics include momentum, mass
and heat transfer in external and internal laminar and turbulent flows, turbomachines, and one-
dimensional compressible flow. The topics are treated at a level that prepares students for
graduate study.

ME 135 is considered by students to be one of the most difficult courses in the ME curriculum,
and the majority of the students struggle through the course. Until 2009, the class included a
project that required students to analyze a system that involved interactions between heat, mass,
and momentum transport. For example, in 2009, the students were asked to design and build a
device that would measure environmental variables required to estimate the “comfort index”.
This required students to understand the response of the human body to environmental variables.
While the students appreciated such projects, they were also overwhelmed by the breadth and
depth of the material covered in the class. The students also expressed the need for a reader for
the course to avoid relying on several textbooks used in the prerequisite classes. In response to
the difficulties experienced in coping with the class, the project was eliminated in 2010 and
2011.

In 2009, the course objectives were designed to achieve outcomes (a), (c), (e), and (g) (see
footnote, Figure 4.29). The students scored very well, achieving nearly to 80% on outcomes (c)
and (g), which are related to the project. However, their performance in outcomes (a) and (e),
which are related to other course material, was only average. Surprisingly, as seen in Figure
4.29, their performance in these outcomes dropped in 2010 after the project was dropped. It is
possible that the elimination of the project resulted in more material being covered in the class,
which in turn led to student fatigue. Students did complain about the sheer volume of the
material that they were expected to learn. In response to this, the course material was trimmed
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and reorganized, and he performance in achieving outcomes (a) and (e) recovered as shown in
the figure.

At this point, the course is still evolving, and we have not yet reached a balance in the depth and
breadth of the material covered in the class. A course reader would help a great deal.
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Figure 4.29. Efficiency of achieving Student Outcomes (a) and (e) in three course offerings of
ME 135.

*Qutcome (a): An ability to identify, formulate, and solve engineering problems
Outcome (c): An ability to design a system, component, or process to meet desired needs
Outcome (e): An ability to identify, formulate, and solve engineering problems
Outcome (g): An ability to communicate effectively

4.D.6. ME 156, Mechanical Behavior of Materials

ME 156, Mechanical Behavior of Materials, has been continuously taught by Professor Rao
since the spring quarter of 2009. Achieved efficiencies of the Student Outcomes and course
objectives for each offering are plotted in Figure 4.30.

The course objectives for ME 156 are:

To provide an overview of mechanical behavior of material classes

To familiarize students with concepts of crystalline material mechanical behavior
To analyze material stress-strain behavior

To provide a basis for students to assess plastic deformation in materials

To familiarize students with key dislocation concepts

To familiarize students with concepts fracture mechanics

To familiarize students with important concepts in composite material behavior
To provide an overview of mech. behavior of polymers

To provide a basis for students to assess high temperature behavior of materials
10 To give students a basis for proper material selection in design

©CoNooA~wWNE

Both upward and downward trends are observed across the efficiencies. While the instructor
focused on continuous improvement, the effects on the various course efficiencies are
inconsistent. Note that the first cohort to take ME 002 has not yet taken ME 156, thus any
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benefits resulting from the introduction ME 002 in the freshman year is not a factor in these
results.
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Figure 4.30. Achieved efficiencies of the course objectives and Student Outcomes in ME 156 for
three consecutive offerings (spring 2010, spring 2011, and fall 2011).

4.D.7. ME 175 A/BI/C, Professional Topics and Senior Design

Efficiency for Outcome (g) - Communication skills in ME175

100%

> 80%
c

g

£ 60%

()]

o

S 40% | m ME1758
£ B ME175C
<

20% -

0% -
FO9 W10 F10 W11
Course Offering

Figure 4.31. Student performance on technical communication skills in the capstone design
course, ME 175 B/C. Each pair of columns represents a single offering of the 175 B/C sequence,
which is designated by the quarter in which the sequence began. For example, the fall 2009 —
winter 2010 offering are represented by the first two columns.

Experience with ME175B in fall 2009 and ME175C in winter 2010 revealed that students had
difficulty with technical communication skills (Figure 4.31). This was communicated to the
subsequent instructor of ME175B through the course recommendation form in the ABET binder
and through face-to-face communication. The instructor for ME175B in winter 2010 provided
greater coverage of technical communication skills in the lectures. The instructor also provided
extensive feedback to the students on their writing in their design reports. Specifically, the
instructor provided sentence-by-sentence analysis of grammar and writing style. Students were
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then given the opportunity to update their reports based on these editorial comments. Students
were told that they could improve their prior grade if they edited their reports according to the
suggestions. Figure 4.31 clearly shows the benefit of this approach. Nevertheless, recognizing
that additional improvement in writing style was possible, the instructor included 10-minute
writing assignments at the beginning of each lecture of ME 175C in spring 2010. The instructor
encouraged students to read “Sin and Syntax” by Constance Hale and addressed the main topics
from that book in lecture. This resulted in further improvement of the student’s technical
communication skills in ME 175C.

Based on this experience, several of the grammar, style and format problems that occurred
frequently in the reports were explicitly addressed in ME175A in fall 2010. Students were
evaluated based on homework assignments that involved sentence analysis and correction, a 3-
page report describing a mechanical device, and problems related to technical communication in
the midterm and final examinations. The 3-page reports were edited sentence-by-sentence by the
instructor. The students were again given the opportunity to rewrite their reports, incorporating
the changes suggested by the instructor, to obtain a better grade.

The immediate impact of these changes to ME 175A on the writing skills of students in ME
175B in fall of 2010 is apparent in Figure 4.31. Unfortunately, these performance gains did not
persist into ME 175C in winter 2011. This suggests that it is important to sustain the focus on
technical communication by reiterating style throughout the ME 175 series.

In the fall quarter of 2011, the instructor of ME 175A worked with the ME 175B instructor to
directly address issues with the quality of the writing on the senior design reports. (About half of
the ME 175A students concurrently enroll in ME 175B, while the rest take ME 175B in the next
quarter.) During two lecture periods, ME 175A students critiqued the reports from ME 175B.
The students in ME 175B then had an opportunity to rewrite their reports. The instructor of ME
175 B reported that this resulted in substantial improvements in writing in the course. Even the
students who began 175 B in the winter appeared to write much better than students usually do in
that class.

Until the fall of 2008, strength-based design was included in ME 175A. In the spring of 20009,
ME 174, Machine Design, was taught for the first time as a required course. With the
introduction of this new course, strength-based design was eliminated from ME 175A in fall
2009, enabling increased coverage of professional ethics. Ethics is taught using a variety of case
studies including the Ford Pinto Case Study, the Goodrich-Air Force A7D Brake Problem Case
Study, and case studies from the National Society of Professional Engineers (NSPE). These case
studies, particularly those from NSPE, allowed not only direct evaluation of students’
understanding of ethics, but also enabled greater emphasis on contemporary issues and the need
for lifelong learning. Efficiencies for Student Outcome (f), an understanding of professional and
ethical responsibility, for ME 175A are shown in Figure 4.32. Due to an error in data
processing, assessment data for this this outcome were collected but not processed in 2009.
However, in both 2010 and 2011, students did achieve over 70% efficiency on this outcome.
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Figure 4.32. Efficiency for Student Outcomes in ME175A

88



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

CRITERION 5. CURRICULUM

5.A. Program Curriculum
5.A.1. Plan of Study

Table 5.1 presents the complete course of study for students in the Mechanical Engineering
program. The program operates on a quarter system. Another view of the curriculum is
presented in “Criterion 1. Students, subsection F. Graduation Requirements.” In that section,
Table 1.7 organizes the curriculum into lower and upper division courses, and Table 1.8 lists the
technical electives.
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Table 5.1. Curriculum
Mechanical Engineering

MECHANICAL ENGINEERING PROGRAM COURSES
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Yr 1, 1st Term ENGL 001A Beginning Composition R W2012, F2011 | 1136
Yr1, 1st Term MATH 009A First Year Calculus R 4 W2012, F2011 | 275, 440
Yr1, 1st Term Breadth Humanities/Social Sciences R 4 S2012, W2012
1716,
Yr1,2nd Term ENGL 001B Intermediate Composition R 4 W2012, S2011 | 2145
Yr1, 2nd Term MATH 009B First Year Calculus R 4 W2012, F2011 | 848, 756
Yr1,2nd Term ME 002 Intro to Mechanical Engineering R 4 S2012, W2012 | 85, 150
Yr1,2nd Term PHYS 040A Physics (Mechanics) R 5 W2012, F2011 | 354, 283
Yr1,3rd Term ENGL 001C or Alternate* Applied Intermediate Composition R 4 W2012, F2011 | 23,22
Yr1, 3rd Term MATH 009C First Year Calculus R 4 W2012, F2011 | 407, 423
Engineering Graphics & Design 4
Yr1,3rd Term ME 009 R X | S2012, S2011 137, 144
Yr1, 3rd Term PHYS 040B Physics (Heat/\Waves/Sound) R 5 W2012, S2011 | 260, 345
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539,
Yr 2, 1st Term CHEM 001A & CHEM 01LA | General Chemistry & Lab R 5 W2012, F2011 | 1140
Yr 2, 1st Term MATH 046 Differential Equations R 4 W2012, F2011 | 272,421
Yr 2, 1st Term ME 018 Intro to Engineering Computations R 3 F2011, F2010 128, 98
Yr 2, 1st Term PHYS 040C Physics (Electricity/Magnetism) R 5 F2011, S2011 289, 244
Yr 2,2nd Term BIOL 005A & BIOL 005LA Cell & Molecular Biology & Lab R 5 W2012, F2011 874,794
Yr 2,2nd Term CHEM 001B & CHEM 01LB | General Chemistry & Lab R 5 W2012, S2011 | 977,724
Yr2,2nd Term MATH 010A Multivariable Calculus R 4 W2012, F2011 | 331, 257
Yr 2,2nd Term ME 010 Statics R 4 S2012, W2012 | 64, 150
Yr 2, 3rd Term EE 001A & EE 01LA Engineering Circuit Analysis | & Lab R 4 F2011, S2011 175, 145
Yr 2, 3rd Term MATH 010B Multivariable Calculus R W2012, F2011 | 196, 100
Yr 2, 3rd Term STAT 100A Introduction to Statistics R S2012, W2012 | 307, 307
Yr 2, 3rd Term Breadth Humanities/Social Sciences R
Yr 3, 1st Term ME 100A Thermodynamics R 4 F2011, F2010 114,110
Yr 3, 1st Term ME 103 Dynamics R 4 F2011, S2011 41, 107
Yr 3, 1st Term ME 114 Intro to Materials Science & Engr R 4 F2011, F2010 128, 111
Yr 3, 1st Term Breadth Humanities/Social Sciences R
4 W2012,
Yr 3, 2nd Term ME 110 Mechanics of Materials R W2011 115, 107
4 W2012,
Yr 3, 2nd Term ME 113 Fluid Mechanics R W2011 119, 85
4 W2012,
Yr 3, 2nd Term ME 118 Mechanical Engr. Modeling & Analysis R W2011 105, 98
4 W2012,
Yr 3, 2nd Term ME 120 Linear Systems and Controls R W2011 96, 65
Yr 3, 3rd Term ME 116A Heat Transfer R 4 S2012, S2011 86, 74
Yr 3, 3rd Term ME 170A Experimental Techniques R 4 S2012, S2011 98, 87
Yr 3, 3rd Term ME 174 Machine Design R 4 S2012, S2011 94, 83
Yr 4, 1st Term ME 135 Transport Phenomena R 4 F2011, F2010 | 70, 50
Yr 4, 1st Term ME 170B Experimental Techniques R 4 F2011, F2010 | 65, 67
Yr 4, 1st Term ME 175A Professional Topics R 2 F2011, F2010 78, 63
Yr 4, 1st Term Breadth HUMANITIES/SOCIAL SCIENCES R
Yr 4, 2nd Term ME 175B Mechanical Engr Design R 3 W2012, F2011 | 44, 28
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Yr 4, 2nd Term Technical Elective** MECHANICAL ENGINEERING R

Yr 4, 2nd Term Technical Elective** MECHANICAL ENGINEERING R

Yr 4, 2nd Term Breadth HUMANITIES/SOCIAL SCIENCES R 4

Yr 4, 3rd Term ME 175C Mechanical Engr Design R S2012, W2012 | 44,28
Yr 4, 3rd Term Technical Elective** MECHANICAL ENGINEERING R

Yr 4, 3rd Term Technical Elective** MECHANICAL ENGINEERING R

Yr 4, 3rd Term Breadth HUMANITIES/SOCIAL SCIENCES R 4

Mechanical Engineering Tech Electives in 4 Focus Areas4 courses (at least 16 units) of Technical Elective Coursework from one Focus Area must be completed by 4th year.
Focus Area TECHNICAL ELECTIVES

General ME ME 100B Thermodynamics SE 4 W2007, W2006 9,33
General ME ME 116B Heat Transfer SE 4 W2011, W2010 41, 44
General ME ME 117 Combustion & Energy Systems SE 4 W2012, S2011 42,31
General ME ME 121 Feedback Control SE 4 $2012, F2005 37,51
General ME ME 122 Vibrations SE 4 $2012, W2011 32,57
General ME ME 130 Kinematic & Dynamic Analysis of Mechanisms | SE 4 $2008, F2007 45, 59
General ME ME 131 Design of Mechanisms SE 3 F2002, F2001 8,22
General ME ME133 Introduction to Mechatronics SE 4 $2012, F2010 44, 30
General ME ME 136 Envir. Impacts of Energy Prod & Conversion SE 4 $2012, W2011 15, 40
General ME ME 137 Environmental Fluid Mechanics SE 4 S2011, W2010 6, 26
General ME ME 138 Transport Phenomena in Living Systems SE 4 F2011, F2009 15, 20
General ME ME 153 Finite Element Methods SE 4 W2012, S2011 34, 60
General ME ME 156 Mechanical Behavior of Materials SE 4 F2011, S2011 25,43
General ME ME 176 Sustainable Product Design SE 4 W2012 30
General ME ME 180 Optics & Lasers in Engineering SE 4 W2012, S2008 46, 28
General ME *ME 197 Research for Undergraduates SE 4 $2012, W2012 9,7
Materials & Structures ME 100B Thermodynamics SE 4 W2007, W2006 9,33
Materials & Structures ME 116B Heat Transfer SE 4 W2011, W2010 41, 44
Materials & Structures ME 121 Feedback Control SE 4 $2012, F2005 37,51
Materials & Structures ME 122 Vibrations SE 4 52012, W2011 32,57
Materials & Structures ME 153 Finite Element Methods SE 4 W2012, S2011 34, 60
Materials & Structures ME 156 Mechanical Behavior of Materials SE 4 F2011, S2011 25,43
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Materials & Structures ME 180 Optics & Lasers in Engineering SE 4 W2012, S2008 46, 28
Materials & Structures *ME 197 Research for Undergraduates SE 4 X| $2012, w2012 9,7
Energy & Environment ME 100B Thermodynamics SE 4 W2007, W2006 9,33
Energy & Environment ME 116B Heat Transfer SE 4 W2011, W2010 41, 44
Energy & Environment ME 117 Combustion & Energy Systems SE 4 W2012, S2011 42,31
Energy & Environment ME 136 Envir. Impacts of Energy Prod & Conversion SE 4 $2012, W2011 15, 40
Energy & Environment ME 137 Environmental Fluid Mechanics SE 4 $2011, W2010 6, 26
Energy & Environment ME 138 Transport Phenomena in Living Systems SE 4 F2011, F2009 15, 20
Energy & Environment *ME 197 Research for Undergraduates SE 4 X| S2012, W2012 9,7
Design & Manufacturing | ME 121 Feedback Control SE 4 $2012, F2005 37,51
Design & Manufacturing | ME 122 Vibrations SE 4 $2012, W2011 32,57
Design & Manufacturing | ME 130 Kinematic & Dynamic Analysis of Mechanisms | SE 4 52008, F2007 45, 59
Design & Manufacturing | ME 131 Design of Mechanisms SE 4 F2002, F2001 8,22
Design & Manufacturing | ME133 Introduction to Mechatronics SE 4 $2012, F2010 44, 30
Design & Manufacturing | ME 153 Finite Element Methods SE 4 W2012, S2011 34, 60
Design & Manufacturing | ME 156 Mechanical Behavior of Materials SE 4 F2011, S2011 25,43
Design & Manufacturing | ME 176 Sustainable Product Design SE 4 W2012 30
Design & Manufacturing | ME 180 Optics & Lasers in Engineering SE 4 W2012, S2008 46, 28
Design & Manufacturing | *ME 197 Research for Undergraduates SE 4 X| $2012, W2012 9,7
TOTALS-ABET BASIC-LEVEL REQUIREMENTS 63 87 |36
OVERALL UNITS FOR COMPLETION OF THE PROGRAM 186
PERCENT OF TOTAL 338 | 468 | 194

. . . Minimum Quarter
Total must satisfy either credit hours or percentage Credit Hours 48 | 72

Minimum Percentage 25 37.5
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5.A.2. Alignment of the Curriculum with the Program Educational Objectives

The Mechanical Engineering Program Educational Objectives are achieved through a curriculum
that offers:

- Strong training in the areas of mathematics, science, and the fundamentals of mechanical
engineering that comprise the discipline.

- Laboratory and hands-on experience to strengthen the understanding of fundamental
principles, with opportunities for teamwork and written and oral communication.

- Extensive use of computer simulation and modeling in the solution of problems and for
design.

- Application of engineering principles to the solution of design problems typical of
modern mechanical engineering practice.

- Coverage of design for manufacturability, engineering economics, and engineering
ethics to emphasize the relationship between design, fabrication, cost, and impact on
society.

- Flexibility in the curriculum enabling students to personalize their studies. Each student
may chose a focus area and technical electives within that focus. Likewise, students
may participate in independent research, and can select from a variety of senior design
projects, typically sponsored by industry or government agencies.

- A well-rounded and balanced education with required studies in selected areas of the
Humanities and Social Sciences.

The curriculum is carefully designed to align with the Program Educational Objectives as
described here:

Educational Objective 1: To produce mechanical engineers who have the knowledge and
skills to adapt to the changing engineering environment in industry

In addition to their training in mathematics (MATH 9A, MATH 9B, MATH 9C, MATH
10A, MATH 10B, MATH 46), chemistry (CHEM 1A, CHEM 1B), physics (PHYS 40A,
PHYS 40B, PHYS 40C), and biology (BIOL 5A, BIOL 5LA), our students acquire skills in
core mechanical engineering sciences (including mechanics, fluids, thermodynamics, heat
transfer, and materials), engineering modeling, and design. This material is reinforced
through two major laboratory courses focused on data acquisition and project based
experiments. The program culminates in a capstone senior design course (ME 175 B/C) in
which students learn design methodology which they use to create a solution to a
substantial, open-ended design problem. To complete this design project, students must
apply the engineering principles learned throughout the curriculum.

Engineering problem solving and design are emphasized throughout the curriculum,
starting in the freshman year. The former is first taught in Introduction to Mechanical
Engineering (ME 2), while the latter is first taught in Engineering Graphics and Design
(ME 9). These courses are intended to enable our students to participate in industrial
internships after only one year in the program.

Because communication skills are essential for success in industry, the Mechanical
Engineering curriculum emphasizes both oral and written communication in many of the
courses. Several of our courses (see Table 5.1 for courses with a design component)
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include design projects that require a student to write a report and\or give an oral
presentation. The two major laboratory courses, Experimental Techniques ME 170A and
ME170B, require frequent detailed laboratory reports. The capstone design course series,
ME 175 A/B/C, has a strong emphasis on technical communication. ME 175A
(Professional Topics) explicitly teaches technical communication skills, and 175B and C
require extensive reports and frequent oral presentations. Additionally, ME 175A
provides training in professional ethics, equipping our students for the complex social and
ethical issues they will face in the workplace.

Educational Objective 2: To produce mechanical engineers who are able to pursue and succeed
in graduate studies

The technical rigor of our curriculum prepares students for advanced graduate degrees in
mechanical engineering and other allied fields. The curriculum begins with a strong
foundation of mathematical tools relevant to engineering science, including applied linear
algebra, multivariable calculus, and ordinary and partial differential equations. Our
engineering courses focus on fundamental principles, with a strong emphasis on theory,
thus equipping our students for advanced work.

In addition, the curriculum enables students to conduct research under faculty supervision
for credit as a technical elective. Faculty are available to advise students about career
options including advanced graduate studies. Senior students with a GPA of 3.0 and
above (the minimum required for admission to most U.S. graduate programs) are invited
to an annual presentation by the Department’s Graduate Advisor to discuss graduate
research opportunities in the Department. Furthermore, these students are also eligible to
take one mechanical engineering graduate course as a technical elective.

Educational Objective 3: To produce mechanical engineers who have the educational breadth
and the intellectual discipline required to enter professional careers outside engineering, such as
business and law.

The reasoning skills and intellectual discipline inculcated by our curriculum are essential
for success in professions outside of engineering. In particular, the ability to formulate
and solve problems and the ability to make and test assumptions are fundamental in many
professions including, for example, business, law, and medicine. In addition, the College
has breadth requirements that include English composition, Humanities, Social Sciences,
and Ethnicity. This rich set of skills enables our graduates to make contributions to society
in a multitude of fields.

Educational Objective 4: To produce mechanical engineers who have an ability to work in
multi-disciplinary teams.

The importance of teamwork is emphasized throughout the curriculum. For example, the
College’s “Learning Communities” program enrolls first year students in the same
sections of math and science courses each quarter of the freshman year. This enables
students to create academic and social networks to help them meet the challenges of a
rigorous engineering curriculum. Some instructors in ME 2 (Introduction to Mechanical
Engineering) advise students in the course to work and learn in teams. Some of our
courses include team-based projects (Table 5.1). Students are required to work in teams in
our laboratory courses (ME 170A/B). Finally, the program culminates with a significant
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two-quarter-long team project in the capstone design sequence (ME 175 B/C) taken in the
senior year.

Educational Objective 5: To produce mechanical engineers who engage in a lifetime of
learning

Through numerous means, our program prepares our students to engage in lifelong
learning. (@) Many of our courses include problems in which students apply engineering
principles to everyday life. For example, in ME 18 (Introduction to Engineering
Computation) students learn how the characteristics of an automobile design relate to fuel
consumption. In ME 175 A (Professional Topics), students learn how to apply the
principles of engineering economics to mortgages, retirement planning, and bond
initiatives in state elections. These exercises encourage students to apply analytical skills
to problems outside engineering. (b) In many of our courses, students must complete
projects that require independent research to understand the requirements of the problem
and the nature of possible solutions. In a recent offering of ME 9 (Engineering Graphics
and Design), for example, students were required to design a food press for an industrial
kitchen. This required them to conduct research on the requirements for such a device,
available solutions, and mechanisms that could be adapted for the solution. Our capstone
design course (ME 175 B/C) requires extensive independent study. Students must gain
expertise in multiple areas that go well beyond the standard curriculum. (c) Our students
have an opportunity to engage in undergraduate research which teaches them how to
explore and solve open-ended, unsolved problems. These problems typically require
students to conduct a review of the literature and to understand the state of the art. (d) Our
curriculum emphasizes fundamental principles and theory. Thus, our students’ knowledge
is not limited to specific application areas.

All of these activities provide students with the confidence and self-discipline required to
take on complex and unfamiliar problems. These traits form the foundation for lifelong
learning.

As described in “Criterion 4. Continuous Improvement,” we formulated our Program
Educational Objectives with input from our Board of Advisors and Stakeholders. We assess
achievement of these Objectives by a variety of means including surveys of employers and
alumni and through meetings with our Board of Advisors and Stakeholders.

5.A.3. Relationships of Curriculum to the Student Outcomes

Next we will discuss how each of the Student Outcomes is addressed in the Mechanical
Engineering undergraduate curriculum. (Table 5.2 summarizes the relationship between the
courses and the Student Outcomes.) Note that the prerequisite structure (Table 5.3) ensures that,
prior to taking each course, students have the necessary knowledge and skills to master the
course material.

Outcome (a): An ability to apply knowledge of mathematics, science and engineering

Nearly all of the courses in our curriculum are designed to address this outcome. Students
receive training in mathematics (MATH 9A, MATH 9B, MATH 9C, MATH 10A, MATH
10B, MATH 46), chemistry (CHEM 1A, CHEM 1B), physics (PHYS 40A, PHYS 40B,
PHYS 40C), and biology (BIOL 5A, BIOL 5LA). They also receive extensive training in
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the core disciplines that comprise mechanical engineering including rigid-body mechanics,
strength of materials, materials science, fluid dynamics, thermodynamics, heat transfer, and
design.

The relative weight of this outcome in the curriculum is approximately 20% (Figure 4.4).

Outcome (b): An ability to design and conduct experiments, as well as analyze and interpret
data

The program has two significant laboratory experiences. ME 170A, Experimental
Techniques, covers the fundamentals of experimental techniques used in engineering,
including the use of instrumentation, uncertainty analysis, and interpretation of data. In ME
170B, Experimental Techniques, students use the skills learned in ME 170A to design and
conduct advanced, project-oriented experiments to achieve stated goals. This course includes
experiments drawn from both the thermal and the mechanical sciences to ensure that students
appreciate the need to integrate their knowledge in solving engineering problems. The
course is offered in the senior year to ensure that students have a thorough grounding in the
topics required to design the experiments. In addition, many of our technical elective courses
have laboratory components.

Beginning in ME 18, Introduction to Engineering Computation, which is offered in the
sophomore year, students learn to program in Matlab, which is essential for data analysis.
Also, in the sophomore year, students take STAT 100A, Introduction to Statistics, which
provides students with knowledge of statistical analysis needed for data analysis. In ME 118,
Mechanical Engineering Modeling & Analysis, students learn methods to formulate
empirical and mechanistic models to explain data. This course also covers the use of
statistics for data analysis. Both ME 170A and ME 170B require extensive analysis,
interpretation, and presentation of experimental data. Both of these courses emphasize
uncertainty analysis.

The relative weight of this outcome in the curriculum is approximately 7% (Figure 4.4).

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

Design is emphasized in many courses in the curriculum; Table 5.1 lists the courses with a
design component. The first substantial design experience occurs in ME 9, Engineering
Graphics and Design. In this course, students learn to use CAD tools and gain experience
designing devices to meet specified requirements. Design projects are also used to reinforce
concepts in our engineering science courses. For example, a project in ME 10, Statics,
required students to use the principles of equilibrium analysis to design a band saw. In ME
118, Mechanical Engineering Modeling & Analysis, students worked in groups to create a
numerical model with which they designed the major features of a hybrid automobile to meet
specified performance requirements, such as gas mileage and time to reach 60 mph. Courses
such as ME 117 (Combustion and Energy Systems), ME 136 (Environmental Impacts of
energy Production and Conversion) and ME 137 (Environmental Fluid Mechanics) stress
environmental concerns. ME 174, Machine Design, focuses on the design of mechanical
components, such as shafts and gears. The course emphasizes strength-based design,
including static and fatigue failure. ME 175 A, Professional Topics, emphasizes professional
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ethics and economic analysis. This course is followed by the capstone design sequence, ME
175 B/C which develops the student’s ability to generate, evaluate and present solutions to
realistic, open-ended engineering design problems. In solving these problems, students must
satisfy a variety of real-world constraints including economic, environmental, social, ethical,
safety, manufacturability, performance, reliability, and lifecycle constraints.

The relative weight of this outcome in the curriculum is approximately 8% (Figure 4.4).
Outcome (d): An ability to function on multidisciplinary teams

Although the teams in most mechanical engineering classes are comprised primarily of
mechanical engineering students, the team members are expected to take on roles that cross
disciplinary lines. For example, senior design projects typically require expertise in a wide
range of disciplines including electrical engineering (e.g., electronic circuits,
microprocessors, and sensors), computer science (e.g., embedded software and simulation),
structural analysis, economic analysis, market research, manufacturing, etc. For example,
senior design projects have included devices for cleaning diesel particulate filters, devices for
capturing space debris, devices for cleaning heart stents, consumer products, waste water
treatment systems, renewable energy, and sustainability. Our broad curriculum — which
includes math, chemistry, biology, materials science, circuits and instrumentation, and all of
the core mechanical engineering disciplines — provides our students with the ability to take
on a variety of technical roles and to communicate effectively with other disciplines.

The relative weight of this outcome in the curriculum is approximately 7% (Figure 4.4).
Outcome (e): An ability to identify, formulate, and solve engineering problems

This important outcome is emphasized in nearly every course in the Mechanical Engineering
curriculum. One of the strengths of the curriculum is that our introductory mechanical
engineering course, ME 2, provides our students with significant experience in engineering
problem solving in the freshman year.

The relative weight of this outcome in the curriculum is approximately 18% (Figure 4.4).
Outcome (f): An understanding of professional and ethical responsibility

In ME 2, Introduction to Mechanical Engineering, students are introduced to the concepts of
professional and ethical responsibility as they apply to both academic and professional
pursuits. ME 10, Statics, provides formal training in professional ethics. This course
includes an ethics case study (the Collapse of the Senior Road Tower Antenna) in which
students explore issues of legal and ethical responsibility. ME 175A, Professional Topics, has
substantial coverage of ethics and professional responsibility. For example, students study
the National Society of Professional Engineers (NSPE) code of ethics and analyze case
studies available from NSPE. ME 175C covers legal liability. Finally, ME 136
(Environmental Impacts of Energy Production and Conversion), ME 137 (Environmental
Fluid Mechanics), and ME 176 (Sustainable Product Design) consider issues of
sustainability.

The relative weight of this outcome in the curriculum is approximately 5% (Figure 4.4).
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Outcome (g): An ability to communicate effectively

The curriculum includes three quarters of English Composition (ENGL 1 A/B/C).
Additionally, students are required to write reports and make oral presentations in many
courses throughout the curriculum. For example, several courses have design projects that
require design reports (Table 5.1 lists the courses with a design component). The two
main laboratory courses, Experimental Techniques, ME 170A and B, provide significant
experience in writing engineering laboratory reports. Much of the content in ME 175A,
Professional Topics, is focused on technical communication. This course teaches the
conventions of professional technical writing and reviews common writing errors. ME 175A
also provides training in oral and poster presentations. In the capstone design course, ME
175 BJ/C, students produce numerous design reports and give multiple poster and oral
presentations. The course instructor provides students with extensive feedback about their
writing and presentations. This labor-intensive mentoring process contributes greatly to the
students’ technical communication skills.

The relative weight of this outcome in the curriculum is approximately 6% (Figure 4.4).

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

Many courses in the curriculum help students to understand the larger context in which
engineers work. For example, through a case study, students in ME 10, Statics, explore
issues of legal and ethical responsibility. ME 175A, Professional Topics, has substantial
coverage of engineering economics, ethics, and professional responsibility. Students in this
course, for example, gain the skills necessary to understand the tax implications of a large
public works project funded by bonds. The capstone design sequence, ME 175 B/C,
provides an instruction to legal liability. Furthermore, design projects in this sequence
provide experience with a variety of global, economic, environmental, and societal issues.
Recent projects have included the design of equipment for processing peanut harvests for use
in developing countries, sustainable power generation, and the design of energy-efficient
consumer appliances (e.g., clothes dryers). ME 136, Environmental Impacts of Energy
Production & Conversion, helps student understand the impact of engineering production and
conversion on society. Both this course and ME 137 (Environmental Fluid Mechanics)
explore the societal and economic impacts of air pollution. Finally, ME 176, Sustainable
Product Design, is focused directly on issues of sustainability.

The relative weight of this outcome in the curriculum is approximately 5% (Figure 4.4).
Outcome (i): Recognition of the need for and an ability to engage in lifelong learning

Through numerous means, our program prepares our students to engage in lifelong learning.
(a) Many of our courses include problems in which students apply engineering principles to
everyday life. For example, in ME 18 (Introduction to Engineering Computation) students
learn how the characteristics of an automobile design relate to fuel consumption. In ME
175A (Professional Topics), students learn how to apply the principles of engineering
economics to mortgages, retirement planning, and bond initiatives in state elections. These
exercises encourage students to apply analytical skills to problems outside engineering. (b)
In many of our courses, students must complete projects that require independent research to
understand the requirements of the problem and the nature of possible solutions. In a recent
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offering of ME 9 (Engineering Graphics and Design), for example, students were required to
design a food press for an industrial kitchen. This required them to conduct research on the
requirements for such a device, available solutions, and mechanisms that could be adapted
for the solution. Our capstone design course (ME 175 B/C) requires extensive independent
study. Students must gain expertise in multiple areas that go well beyond the standard
curriculum. (c) Our students have an opportunity to engage in undergraduate research
which teaches them how to explore and solve open-ended, unsolved problems. These
problems typically require students to conduct a review of the literature and to understand
the state of the art. (d) Our curriculum emphasizes fundamental principles and theory. Thus,
our students’ knowledge is not limited to specific application areas.

All of these activities provide students with the confidence and self-discipline required to
take on complex and unfamiliar problems. These traits form the foundation for lifelong
learning.

The relative weight of this outcome in the curriculum is approximately 5% (Figure 4.4).
Outcome (j): Knowledge of contemporary issues

Many of our courses include examples and problems that require students to learn about
contemporary issues. For example, after the earthquake in Japan in 2011, students in ME 2
(Introduction to Mechanical Engineering) solved a heat transfer problem based on the
Fukushima Daiichi Nuclear Power Plant failure. Students in ME 118 completed a design
project concerning hybrid automobiles, which have become increasingly important with the
rise in fossil fuel prices and concerns for global warming. During a recent California state
election, students in ME 175A (Professional Topics) examined the financial implications of a
bond initiative. Likewise, lectures in ME 175A have covered the collapse of the US
mortgage market and the 2008 collapse of the US banking system. Senior design projects
address a wide variety of contemporary issues including sustainability. Also, several
technical electives directly address contemporary issues. For example, students in ME 136
(Environmental Impacts of Energy Production & Conversion) were asked to write a short
paper on global climate change and to study alternative fuels.

The relative weight of this outcome in the curriculum is approximately 6% (Figure 4.4).

Outcome (k): Ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice

While our curriculum emphasizes the theory behind engineering principles, it also provides
students with experience in the practical application of these principles. The knowledge and
skills provided by the curriculum are integrated in our capstone design sequence (ME 175
B/C), which provides students with a realistic experience of engineering practice.

The curriculum also provides students with skill in using the computational tools and
techniques that are essential to modern engineering practice. In ME 9, Engineering Graphics
and Design, students learn to use SolidWorks for design and analysis. This course also
teaches the conventions for formal engineering drawings and CAD models. ME 18,
Introduction to Engineering Computation, and ME 118, Engineering Modeling, provide skills
in computer programing, numerical methods, and numerical modeling using MATLAB. ME
170A and ME 170B provide skills in modern experimental techniques and experimental
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design. These courses also provide students with skill and experience using modern data
acquisition hardware and LABVIEW software.

The relative weight of this outcome in the curriculum is approximately 12% (Figure 4.4).

Table 5.2. The weights each course applies to each Student Outcome. Data is averaged over the
period fall 2009 through winter 2012. Courses marked with an asterisk (*) were not taught
during this period.
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5.A.4. Prerequisite Structure

Table 5.3. describes the prerequisite structure for the Mechanical Engineering curriculum. The
second column in the table lists the prerequisites for each course. The third column (“Required
For”) lists the subsequent courses that depend directly on each course. For example, ME 002 has
MATH 005 as a prerequisite and in turn is a prerequisite for ME 009 and ME 018.

Table 5.3. Prerequisite structure of Mechanical Engineering curriculum. See Table 1.7 for the

COUrse names.

Course Prerequisite Required for
MATH 009A MATH 005 or high school MATH 009B, PHYS 040A
equivalent

MATH 009B MATH 009A MATH 009C, MATH 046, MATH 10A

MATH 009C MATH 009B ME 010, PHYS 040B, PHYS 040C

MATH 046 MATH 009B ME 103, ME 110, ME 113, ME 116A,
ME 118, ME 138, EE 001A, EE 01LA

MATH 010A MATH 009B MATH 010B, ME 100A

MATH 010B MATH 010A

BIOL 5A & 5LA CHEM 1A & 1LA

PHYS 040A MATH 009A ME 010, PHYS 040B

PHYS 040B PHYS 040A, MATH 009C ME 100A, ME 113, ME 138, PHYS
040C

PHYS 040C PHYS 040B, MATH 009C ME 114, EE 1A & 1LA

CHEM 1A & 1LA

BIOL 5A & 5LA,CHEM 1B & 1LB

CHEM 1B & 1LB

CHEM 1A & 1LA

ME 114

EE 1A & 1LA MATH 046, PHYS 040C ME 120, ME 170A

STAT 100A MATH 009A

ENGL 001A ENGL 001B

ENGL 001B ENGL 001A ENGL 001C

ENGL 001C ENGL 001B

MEO002 MATH 005 or high school ME 009, ME 018
equivalent

ME 003

ME 004

ME 005

ME 009 ME 002 ME 130, ME 174, ME 175A

ME 010 MATH 009C, PHYS 040A ME 103, ME 110, ME 113, ME 180

ME 018 ME 002 ME 100A, ME 100A, ME 110, ME 113,

ME 118

ME 100A MATH 010A, ME 018, PHYS | ME 116A, ME 117, ME 135, ME 136,
040B ME 137

ME 100B ME 100A

ME 103 MATH 046, ME 010, ME 018 | ME 120, ME 122, ME 130, ME 170B,
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ME 174, ME 176

ME 110 MATH 046, ME 010, ME 018 | ME 156, ME 170B, ME 174, ME 176,
ME 180
ME 113 MATH 046, PHYS 040B, ME | ME 116A, ME 117, ME 135, ME 136,
010, ME 018 ME 137, ME 138, ME 170B, ME 175B,
ME 176
ME 114 CHEM 001B, PHYS 040C ME 156, ME 174
ME 116A MATH 046, ME 100A, ME | ME 117, ME 135, ME 136, ME 170B,
113 ME 175B, ME 176
ME 116B ME 116A
ME 117 ME 100A, ME 113, ME 116A
ME 118 MATH 046, ME 018 ME 121, ME 153, ME 170A
ME 120 EE 001A, EE 01LA, ME 103 ME 121, ME 133
ME 121 ME 118, ME 120
ME 122 ME 103
ME 130 ME 009, ME 103 ME 131
ME 131 ME 130
ME 133 ME 120
ME 135 ME 100A, ME 113, ME 116A
ME 136 ME 100A, ME 113, ME 116A
ME 137 ME 100A, ME 113
ME 138 ME 113, MATH 046, PHYS
040B
ME 140 ME 018, ME 103, ME 113
ME 153 ME 118
ME 156 ME 110, ME 114
ME 170A EE 001A, EE 01LA, ME 118 ME 170B, ME 175B, ME 180
ME 170B ME 103, ME 110, ME 113,
ME 116A, ME 170A
ME 174 ME 009, ME 103, ME 110, | ME 175B
ME 114
ME 175A ME 009 ME 175B
ME 175B ME 113, ME 116A, ME 170A, | ME 175B
ME 174, ME 175A
ME 175C ME 175B
ME 176 ME 103, ME 110, ME 113,
ME 116A
ME 180 ME 010, ME 110, ME 170A

5.A.5. Satisfying Requirements for Depth of Study in Each Subject Area

Table 5.1 lists the courses in the Mechanical Engineering curriculum by scheduled term. The
curriculum is consistent with the Student Outcomes listed in Criterion 3 and the Program
Educational Objectives discussed in Criterion 2. The curriculum is structured to provide the
necessary background in mathematics and basic sciences (chemistry, biology, and physics) to
prepare our graduates to be innovators in the 21st century. Students learn the fundamentals of
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Mechanical Engineering, including design and experimental techniques, through lecture classes,
laboratory classes, technical electives, and a major capstone design project. The curriculum also
includes a general education component consistent with the college and university requirements
for the B.S. degree. The details of the curriculum are provided below:

(a) Mathematics and basic sciences: The curriculum includes a total of 63 quarter credit hours of
mathematics and science. The program requires six quarters of basic mathematics (MATH 9A,
MATH 9B, MATH 9C, MATH 10A, MATH 10B, and MATH 46), including introductory
calculus of one variable, advanced calculus of several variables, and ordinary differential
equations. In addition, a basic course in statistics (STAT 100A) provides students with the
fundamentals of probability, distributions, and hypothesis testing. The required chemistry
courses (CHEM 1A and CHEM 1B) provide an introduction to the basic principles of chemistry.
This is accompanied by laboratory training (CHEM 1LA and CHEM 1LB) designed to reinforce
these principles. Students are also required to take three quarters of general physics (PHYS 40A,
PHYS 40B, and PHYS 40C) covering particle physics, rigid body motion, heat, sound,
electricity, and magnetism. These courses include a laboratory component illustrating the
experimental foundations of physical principles and their applications. A unique aspect of the
program is that students are required to take a biology course (BIOL 5A) that covers cell and
molecular biology. Students also study experimental methods relevant to these topics (BIOL
5L). These courses help prepare our students to function in the biomedical industry.

(b) Engineering topics: The curriculum includes a total of 87 quarter credit hours of engineering
topics. Freshmen begin with ME 2, Introduction to Mechanical Engineering, which provides an
overview of the fundamental topics that comprise the major. This course teaches engineering
problem-solving skills without utilizing calculus, and is intended to provide a framework to help
students connect concepts in subsequent courses. The course is intended to help students make a
successful transition from high school to college, and to improve retention by keeping students
connected with the Mechanical Engineering faculty. Freshmen also learn about CAD and
engineering design in ME 9. This course helps to impress upon students, early in the curriculum,
the importance of design in engineering.

The curriculum has a strong focus on mechanics. In the sophomore year, students learn the
foundations of mechanics by studying statics (ME 10). During the junior year, students complete
courses in rigid body dynamics (ME 103), linear dynamic systems (ME 120), the properties of
engineering materials (ME 114), and solid mechanics (ME 110). The concepts and skills from
these courses are then integrated and applied to strength-based design in our machine design
course (ME 174), which is taken at the end of the junior year. This course is the capstone
mechanics course.

The curriculum also has a strong focus on thermal and fluid system. During the junior year,
students take courses in fluid mechanics (ME 113), thermodynamics (ME 100A), and heat
transfer (ME116A). In the fall quarter, students take transport phenomena (ME 135), which
covers advanced topics in fluid mechanics, thermodynamics, and heat transfer. This course is the
capstone thermal/fluids course.

Computation is a fundamental element of engineering practice. During the sophomore year,
students take an introductory course in engineering computation (ME 18), which introduces
programming concepts with Matlab. In the junior year, students take a course in engineering
modeling (ME 118), in which Matlab is used for numerical analysis and modeling.
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The program has two significant laboratory experiences. ME 170A, Experimental Techniques
(junior year), provides the fundamentals of experimental techniques used in engineering,
including the use of instrumentation, uncertainty analysis, and interpretation of data. In ME
170B, Experimental Techniques, students use the skills learned in ME 170A to design and
conduct advanced, project-oriented experiments to achieve stated goals. This course includes
experiments drawn from both the thermal and the mechanical sciences to ensure that students
appreciate the need to integrate their knowledge in solving engineering problems. The course is
offered in the senior year to ensure that students have a thorough grounding in the topics required
to design the experiments. These courses provide students with significant experience in
analyzing and interpreting data.  Additionally, students gain experience in technical
communication by writing numerous laboratory reports. Finally, many of our technical elective
courses also have laboratory components.

The program culminates in a 3-quarter-long capstone design sequence (ME 175A/B/C). ME
175A, Professional Topics, covers technical communication, professional ethics, and engineering
economics. This course is followed by the project portion of the course, ME 175B/C, which
develops the student’s ability to generate, evaluate and present solutions to realistic, open-ended
engineering design problems. In solving these problems, students must satisfy a variety of real-
world constraints including economic, environmental, social, ethical, safety, manufacturability,
performance, reliability, and lifecycle constraints.

Students must complete four technical electives from an approved list (Table 1.8). These
electives include courses in:

(a) thermal\fluids engineering: Thermodynamics (ME 100B), Heat Transfer (ME 116B) ,
and Transport Phenomena in Living Systems (ME 138);

(b) energy and sustainability: Combustion & Energy Systems (ME 117), Environmental
Impacts of Energy Production & Conversion (ME 136), Environmental Fluid Mechanics
(ME 137), and Sustainable Product Design (ME 176);

(c) mechanics and design: Feedback Control (ME 121), Vibrations (ME 122),
Kinematic & Dynamic Analysis of Mechanisms (ME 130), Design of Mechanisms (ME
131), Introduction to Mechatronics (ME133), Finite Element Methods (ME 153),
Mechanical Behavior of Materials (ME 156); and Optics & Lasers in Engineering (ME
180).

In addition, the curriculum enables students to conduct research under faculty supervision for
credit as a technical elective. Students with a GPA of 3.0 and above (the minimum required for
admission to most U.S. graduate programs) are also eligible to take one mechanical engineering
graduate course as a technical elective.

(c) General education: Program students have a breadth requirement consistent with the College
requirements and approved by the University. It provides a framework for students to realize
their potential as contributing members of society. In the area of English composition, students
have to complete a sequence of three courses culminating in applied intermediate composition
(ENGL 1 A/B/C). This course addresses the function of writing in a range of contemporary
situations, including that of the academy, from a critical and theoretical perspective. Strategies
for personal and public writing in a multicultural context are emphasized. In humanities,
students are required to take one course in world history, one course in one of the areas of fine

105



UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

arts, literature, philosophy, or religious studies. Additional course requirements are described in
Appendix I. In the area of social sciences, program students are required to take one course in
economics or political science, one from anthropology, psychology, or sociology. Finally,
students are required to take one course that deals with general concepts and issues in the study
of race and ethnicity in California and the United States.

5.A.6. Major Design Experience

The program culminates in a capstone design sequence (ME 175 B/C) in which students work in
teams for 20 weeks to complete a substantial engineering design project. The goal of this
sequence is to develop the student’s ability to generate, evaluate and present solutions to
realistic, open-ended engineering design problems. In this course, students are taught an
effective design process comprising problem definition, conceptualization, modeling and
analysis, prototyping, and evaluation (Figure 5.1). The course has a strong emphasis on
technical communication with students producing multiple written reports, poster presentations,
and oral presentations of their design solution and project activities.

Recognition of Need

R

Problem Definition

N

Conceptualization

3

Concept Selection

— 3

Preliminary Design

—
Detailed Design

R
Prototyping

R

Testing and Evaluation

Figure 5.1. The Engineering Design Process used in capstone design (ME 175 B/C).

The capstone design sequence requires copious faculty contact time with the student design
teams. The course includes both a lecture and laboratory component. During the latter, the
instructor provides extensive individualized mentoring to each design team. Specifically, the
instructor guides students in the design process and in the details of their specific design solution.
Additionally, the instructor provides students with extensive feedback about their writing and
presentations. This labor-intensive mentoring process contributes greatly to the students’
technical communication skills.
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To provide a realistic engineering design experience, students are typically provided with
projects sponsored by industry and government agencies, such as NASA. The sponsors typically
provide additional mentoring to the student teams. Recent project sponsors include: NASA
(Johnson Space Center), California Steel Industries, and Ironman Parts & Services. The course
instructor works with prospective sponsors to develop topics for design projects. The
characteristics of an ideal design project are:

- An open-ended design problem.

- Objectives are (or can be) well defined.

- Requires creativity in developing possible solutions.

- Requires the use of analytical, experimental and\or computational methods in selecting,
evaluating, and refining solutions.

- Involves physical or virtual prototyping.

- Can be completed within two quarters.

- Isnot linked to any intellectual property issues.

- Is not mission-critical to the sponsoring company.

At the beginning of the course, students state their preferences for the available design projects.
Students also state their preferences for teammates. The instructor assigns students to projects
and teams based in part on their preferences.

During the two-quarter design sequence, each student team produces the following project
deliverables:

- Problem Definition Report.

- Conceptual Design Report.

- Preliminary Design Report.

- Prototype Plan.

- Physical or virtual (simulation) prototype.
- Design Evaluation Report.

- Final Comprehensive Design Report.

The design projects are subject to a variety of real-world constraints including economic,
environmental, social, ethical, safety, manufacturability, performance, reliability, and lifecycle
constraints. Many of these constraints are imposed by the project sponsor. Prior to constructing
a design prototype, students must perform engineering analysis to demonstrate that their design
satisfies the constraints. Depending on the specific project, the analysis may require expertise in
thermal/fluids engineering, mechanics, materials, controls, etc. In this way, the course requires
students to apply the engineering principles learned throughout the curriculum.

Completing a design project requires extensive independent study. Students must gain expertise
in multiple areas that go well beyond the standard curriculum. For example, in addition to
expertise in mechanical engineering, the projects often require expertise in electrical
engineering (e.g., electronic circuits, microprocessors, and sensors), computer science (e.g.,
embedded software and simulation), market research, manufacturing, etc. Recent projects have
included the design of agricultural equipment for use in developing countries, sustainable power
generation, the design of energy-efficient consumer appliances, devices for cleaning diesel
particulate filters, and devices for capturing space debris.
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Each design team must produce a set of work drawings for their design adequate for a machinist
to manufacture it. These drawings must follow the standards of professional mechanical
drawings, including standards for dimensioning and tolerancing.

An example of a senior design problem statement is given in Appendix E.

5.A.7. Cooperative Education

Our program does not allow cooperative education to satisfy curricular requirements.
5.A.8. Materials Available During Site Visit

The Mechanical Engineering department will provide the following materials for review during
the visit by the ABET Examiners:

1. Course files, which will include syllabi, textbook information, lectures notes, homework
assignments, midterm and final examinations, and examples of student coursework. Each
file will also include a course matrix, a summary of the student performance in achieving
course objectives and Student Outcomes, and recommendations for continuous
improvement.

Minutes of meetings and discussions held by faculty and stakeholder groups to formulate
course objectives and modify the program in response to assessment results.

Survey forms used to measure attainment of course objectives and Student Outcomes.
Alumni and employer survey questionnaires and results.

Laboratory manuals describing experimental procedures.

Health and safety manuals used in laboratories.

Equipment lists.

University evaluations of teaching by faculty members.

no

NGk W

5.B. Course Syllabi

Appendix A includes a syllabus for each course used to satisfy the mathematics, science, and
discipline-specific requirements.
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CRITERION 6. FACULTY

6.A. Faculty Qualifications

All of the faculty and lecturers hold doctorates in mechanical engineering earned from research
universities in the United States. The credentials of the faculty are summarized in Table 6.1 and
their resumes are in Appendix B. All faculty are actively engaged in scholarly research and
supervise graduate students pursuing both M.S. and Ph.D. degrees. As part of their research
activities, faculty publish articles in leading journals, attend technical conferences, and generate
extramural funding for research from various agencies. Currently, the Mechanical Engineering
faculty have funding from the following agencies, companies, and foundations: National Science
Foundation, Air Force Office of Scientific Research — Centro de Investigacion en Materiales
Avanzados, University of California Institute for Mexico and the United States, Chancellor’s
Strategic Initiatives Award, Defense Advanced Research Projects Agency, Army Research Office,
Hyundai/Kia Motors, Winston Global Energy Limited, Hewlett-Packard, Microsoft, Bill and
Melinda Gates Foundation, 3M, Brithinee Electric, South Coast Air Quality Management District,
California Air Resources Board, and California Energy Commission.

The faculty comprises six full professors, three associate professors, and six assistant professors.
Their research expertise spans air quality (3 faculty), bioengineering (5), controls (1 faculty), design
(2 faculty), human-computer interaction (2 faculty), materials (4 faculty), mechanics (1 faculty),
microfluidics (1 faculty), and thermo fluids (5 faculty). Some faculty are engaged in theoretical and
computational research, while others are engaged in experimental research. There are three part-
time lecturers that teach regularly (other part-time lectures are occasionally used to fill temporary
needs). These lecturers contribute additional expertise in the areas of dynamics & controls,
engineering design, and mechatronics. The faculty and lecturers have sufficient breadth of
expertise to teach all required and elective courses, including lecture and laboratory courses.

6.B. Faculty Workload

Faculty workload is summarized in Table 6.2. Each faculty member is expected to teach four
courses during the three academic quarters. Assistant Professors teach only three courses until
they achieve tenure. Faculty members are expected to teach a minimum of one undergraduate
course per year; they usually teach at least two undergraduate courses and in some cases, they
teach four. Faculty members with significant administrative responsibilities and service
responsibilities (e.g., Dean, Chair, and Graduate Advisor) have a reduced teaching load.
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Table 6.1. Faculty Qualifications

Mechanical Engineering

Faculty Name

Highest
Degree
Earned- Field
and Year

Rank *

Type of Academic
Appointment?

T, TT,NTT

FT or PT®

Years of Experience

Teaching

Govt./Ind.
Practice
This Institution

Professional Registration/
Certification

Level of Activity*

H, M, or L

Professional
Organizations

Professional

Development

er work in

industry

Reza Abbaschian

Ph.D.,
Materials
Science and
Engineering
1971

—

FT

o
w
D
~

Z
o
>
@

I

I

™| Consulting/summ

Guillermo Aguilar

Ph.D.,
Mechanical
Engineering,
1999

ASC

FT

None

Elisa Franco

Ph.D., Control
and Dynamical
Systems, 2011

AST

1T

FT

None

Javier E. Garay

Ph.D.,
Materials
Science and

ASC

FT

None
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Engineering,
2004

Heejung Jung Ph.D., AST | TT FT |55 |6 6 None M
Mechanical
Engineering-
2003

Lorenzo Mangolini | Ph.D., AST | TT FT |3 2 2 None L
Mechanical
Engineering,
2007

Cengiz S. Ozkan Ph.D., P T FT |5 27 11 None H
Materials
Science and
Engineering,
1997

Marko Princevac Ph.D., ASC | T FT |05 |9 8 None H
Mechanical
Engineering,
2003

Masaru P. Rao Ph.D., Material | AST | TT FT |1 5 3 None L
Engineering,
2001

Thomas Stahovich | Ph.D., P T FT |1 16 9 None M
Mechanical
Engineering,
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1995

Hideaki Tsutsui Ph.D., AST | TT FT |0 1 1 None M M L
Mechanical
Engineering
2009

Kambiz Vafai Ph.D., P T FT |0 30 12 None H H M
Mechanical
Engineering,
1980

Venkatadriagaram, | Ph.D., AST | TT FT | 4 8 8 None M M L
Sundararajan Mechanical

(V. Sundar) Engineering,
2000

Venkatram, Akula | Ph.D., P T FT | 15 19 19 Ontario | M L M
Mechanical Canada
Engineering, PE

1974

Xu, Guanshui Ph.D., P T FT |3 14 14 None M L M
(Alex) Mechanical
Engineering
1994

1. Code: P =Professor ASC = Associate Professor AST = Assistant Professor | = Instructor A = Adjunct O = Other
2.Code: T=Tenured TT=Tenure Track NTT = Non Tenure Track

3. Code: FT = Full-time PT = Part-time Appointment at the institution.

4. The level of activity (high, medium or low) reflects an average over the year prior to the visit plus the two previous years.
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Table 6.2. Faculty Workload Summary

Mechanical Engineering

PT .
Faculty Member (name) or Classes Taug.ht (Course Classes Taught (Course No./Credit Program Activity Distribution®
ETL No./Credit Hrs.) Hrs.)
Term and Year? Term and Year? % of Time
Devoted
Previous Academic Year 2011 Current Academic Year 2012 Teaching ?gﬁg?;::h?g Other* | tothe Program®
Abbaschian, Reza FT | N/A 0% 40% 60% 100%
FALL: ME138 (4), ME250 (1),
Aguilar, Guillermo FT SPRING: ME113 (4) WINTER: ME240A (4), ME250 (1), 40% 40% 20% 100%
SPRING: ME250 (1)
Dames. Chris FALL: ME243 (4), ME250 (1),
(0 longer at UCR) FT | WINTER: ME122, (4), ME250 (1), | N/A 40% 40% 20% 100%
9 SPRING: ME250 (1)
Franco, Elisa FT N/A SPRING: ME121 (4) 40% 40% 20% 100%
. FALL:MEL14 (4), FALL: ME114 (4), ; ) ; )
Garay, Javier FT | WINTER:ME278 (4) WINTER: ME278 (4) 40% 40% 20% 100%
, FALL:MEL70B (4),
Jung, HeeJung FT FALL'MIT:]JOB (4). WINTER: ME117 (4), 40% 40% 20% 100%
WINTER: ME136 (4) SPRING: ME136 (4)
_ FALL: MEL00 (4),
Mangolini, Lorenzo FT FALL: M.ElOOA @), WINTER: ME113 (4), 40% 40% 20% 100%
WINTER: ME113 (4) SPRING: ME243 (4)
FALL: ME18 (3), ,
Ozkan, Cengiz FT | WINTER: ME120 (4), ME272 (4), \'j\'/ol\kl'LI"E'\S'EIE/IYé)l(gg’( & ME272 () 40% 40% 20% 100%
SPRING: ME120 (4), ME170A (4) : '
FALL: ME240A (4), ME302 (1), FALL: ME242 (4), ME302 (1),
Princevac, Marko FT WINTER: MEO02 (4), ME302 (1), WINTER: MEO02 (4), ME302 (1), 40% 40% 20% 100%
SPRING: ME2 (4), ME302 (1) SPRING: ME302 (1)
FALL: ME290 (3), FALL: MEL56 (4),
Rao, Masa FT WINTER: ME110 (4), WINTER: ME110 (4), 40% 40% 20% 100%
SPRING: ME156 (4) SPRING: ME174 (4)
: FALL: MEL75A (2), . ] ; )
Stahovich, Tom FT WINTER: MEO10 (4) WINTER: MEO10 (4) 40% 40% 20% 100%
o WINTER: ME273 (4), ; ; ; )
Tsutsui, Hideaki FT N/A SPRING: ME116A (4) 40% 40% 20% 100%
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FALL: ME4 (4), ME200 (4),

Vafai, Kambiz FT | WINTER: ME116B (4), ME241A | WINTER: ME241A, 40% 40% 20% 100%
(4), SPRING: ME116A (4) SPRING: ME116A (4)
FALL: ME103 (4),

Venkatadriagaram,

Sundararajan (v Sundan) | FT WINTER: MEL76 (4), 40% 40% 20% 100%
Jan (V. FALL: ME175A (2) SPRING: ME170A (4)
FALL: ME18 (3), MEL35 (4), ; ) ; )
Venkatram, Akula FT | FALL: ME135 (8) SPRING: MEQO2 (4), ME255 (4) 40% 40% 20% 100%
: FALL: ME261 (4), WINTER: ME153 (4), ] ) ; )
Xu, Guanshui (Alex) FT' | WINTER: ME118 (4) SPRING: ME122 (4), ME267 (4) 40% 40% 20% 100%

FT = Full Time Faculty or PT = Part Time Faculty

For the academic year for which the self-study is being prepared.

Program activity distribution is in percent of effort in the program and totals 100%.
Sabbatical leave, etc., indicated as "Other."

Out of the total time employed at the institution.

AN
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6.C. Faculty Size

As described above, the department has fifteen full-time faculty members and three part-time
lecturers that teach regularly (other part-time lectures are occasionally used to fill temporary
needs). Teaching appointments for lectures for the last five academic years are summarized in
Table 6.3. The faculty and lecturers have sufficient breadth of expertise to teach all required and
elective courses.

Table 6.3. Lecturer appointments from 2007/08 to 2011/12.

Mechanical Engineering
Lecturer Appointments

Part-Time Full Time
Grand Total Grand Total
Fall Qtr |Winter Qtr| Spring Qtr Part-Time | Fall Qtr |Winter Qtr| Spring Qtr | Full-Time

FY 07-08 2 4 4 10 0 0 0 0
FY 08-09 1 3 3 7 0 0 0 0
FY 09-10 2 2 1 5 0 0 0 0
FY 10-11 3 2 4 9 0 0 0 0
FY 11-12 1 2 2 5 0 0 0 0

Faculty members are actively engaged in service to the department, college, campus, and the
University of California. Examples from AY 2011-2012 include Dean of the College (Dr.
Abbaschian), member of the College Executive Committee (Dr. Ozkan), Chair of the
Department (Dr. Stahovich), Chair of Department Graduate Program Committee and Graduate
Advisor (Dr. Aguilar), Chair of Department Undergraduate Committee and Undergraduate
Advisor (Dr. Princevac), Chair of the Department Planning Committee (Dr. Vafai), Chair of the
Department Faculty Search Committee (Dr. Rao), Chair of the Material Science Program (Dr.
Garay), and Chair of ABET Accreditation and Assessment Committee (Dr. Princevac).

In addition, as part of their service contributions and professional development, faculty serve as
editors and on editorial boards of major journals, review papers and proposals, and organize and
participate in conferences. While faculty members conduct research, teaching, and service, the
primary duty of lecturers is teaching and service.

In addition to classroom teaching, faculty members are expected to hold office hours during
which students obtain one-on-one help with their studies. Faculty also mentor students who
participate in undergraduate research. Each year, approximately half of the faculty serve as
faculty mentors to the freshmen. During the mentoring process, the faculty offer career
counseling, provide guidance for academic and professional success, and encourage students to
pursue internship and research opportunities. Freshman mentoring is conducted once a quarter in
group sessions. During each session, the faculty engage students in an informal conversation and
solicit feedback from the students about their experience in their first-year. This feedback is an
important part of the continuous improvement process.

Four of the faculty have significant industrial experience and several more are actively engaged
in research sponsored by industry. Several companies that hire our graduates, or plan to do so,
sponsor our senior design projects. This helps the faculty remain engaged with these companies.
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6.D. Professional Development

All faculty members are expected to be active in research and professional activity throughout
their careers. Faculty stay current in their research fields by following the technical literature
and by attending conferences, symposia, and workshops. In addition, as part of their service
contributions and professional development, faculty serve as editors and on editorial boards of
journals, review papers and proposals, and organize conferences.

The Campus and College provide numerous opportunities for professional development
including workshops on teaching skills, interpersonal skills, and regulations that impact research,
such as export control law. State law and University policy also requires training in sexual
harassment prevention, laboratory safety, conflict of interest, and other similar matters.

The National Science Foundation requires grantees to provide training in the responsible conduct
of research to all trainees who are paid on NSF grants. In response, UCR and the College have
established training resources including an on-line tutorial. Departments are encouraged to
include topics in research ethics in their seminar series and courses. In providing training to their
students, faculty remain current in this area.

Faculty and lecturers are involved in various student clubs in the department and college.
Examples include: American Society of Mechanical Engineers (Advisor Dr. Sawyer), Society of
Automotive Engineers (Advisor Dr. Jung), and Society for Hispanic Professional Engineers
(Advisors Drs. Aguilar and Garay).

6.E. Authority and Responsibility of Faculty

All faculty are actively engaged in all aspects of the program including: the establishment and
revision of the Program Educational Objectives and Student Outcomes; the creation and revision
of courses and the curriculum; and the development and implementation of the processes for the
assessment and continuous improvement of the program. Decisions on all curricular matters
require the formal approval of the faculty. This usually occurs during a departmental meeting
with a formal vote. Changes to the program may be initiated directly by the faculty or may be
recommended by the undergraduate committee.

Once changes to the curriculum have been formally approved by undergraduate committee and
the program faculty, these changes must then be approved by the BCOE Executive Committee
and the Academic Senate as shown in Figure 4.8.

The Undergraduate Committee, under the direction of the committee Chair, performs a variety of
tasks related to the maintenance of the program such as: handling of petitions for prerequisite
waivers, handling of requests for articulation of classes from other institutions, organization of
mentoring sessions, maintenance of catalog course descriptions, oversight of the assessment and
continuous improvement process, recruitment and outreach activities.

According to UC policy, the Department Chair is ultimately responsible for planning the
programs of the department in teaching, research, and other functions. The chair is expected to
keep the curriculum of the department under review, and to maintain a climate that is hospitable
to creativity, diversity, and innovation. The Chair’s duties include: making teaching
assignments in accordance with the policy described in Regulation #750 of the Academic Senate,
making other assignments of duty to members of the department staff; preparing the schedule of
courses and of times and places for class meetings; and establishing and supervising procedures
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for compliance with University regulations on the use of guest lecturers and Academic Senate
Regulation #546 on special studies courses.
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CRITERION 7. FACILITIES

This section summarizes the program’s facilities in terms of the ability to support the attainment of
the Program Educational Objectives and Student Outcomes and to provide an atmosphere
conducive to learning.

7.A. Offices, Classrooms and Laboratories

Instructional classrooms are provided by the University and the College of Engineering and are
centrally administered by the campus. Typically, a tentative list of course offerings is prepared in
the spring quarter for the following academic year. This list is developed by the Chair of the
department of Mechanical Engineering with input from the Chairs of the departmental
Undergraduate and Graduate Program Committees, and in coordination with program advisors in
the College Student Affairs Office. Multiple-quarter offerings of key courses are determined at this
stage, based on the previous year’s demand and projections for the upcoming academic year. In
addition, the number of discussion section offerings for each course is determined. Most
classrooms offered by the campus and the college are equipped with multi-media equipment,
computers, and internet connections for the classroom instructor.

A summary of our laboratory facilities is given here. More information is included in Appendix C.

A 1733-square-foot laboratory (B213AA) is used mostly for instruction associated with ME 170A.
The laboratory has 14 experimental stations. Each station has a computer equipped with
LABVIEW software for data acquisition and analysis, a signal generator, a DC power supply, a
digital multimeter, and an oscilloscope. The lab also has instrumentation for measuring
temperature, pressure, strain, and vibration. Examples of this equipment include strain gauges,
strain gauge beams and holders, accelerometers, model 355 flow meters, gas regulators, high-
pressure gas supplies, pressure gauges, thermocouples, thermistors, infrared thermometers, pressure
transducers, water baths, blowers, air speed indicators, stirring hotplates, a resistance decade box, a
Mettler Toledo AB104 analytical balance, a Mettler Toledo AB104 topload balance, 110 V
transformer, and various resistors, capacitors, and operational amplifiers.

In addition to equipment for data acquisition, B213AA has a mechatronics laboratory used mostly
for instruction associated with technical elective ME 133, Introduction to Mechatronics. The
equipment includes:

1. GE-FANUC 23 point Programmable Logic Controllers (IC200UAL006 PLC), 10 each.

2. GE-FANUC Proficy Logic Developer software, 10 each.

3. PLC Nano/Micro/Programming Cable for interface between PLC and PC.

4. 18 DIP Microcontrollers (Arduino, PIC16F84, and PIC16F628).

5. Arduino Software programming environment & Micro Engineering Lab USB programmer

with accessories (2).

Micro Engineering Lab PIC Basic Pro compiler (2 copies).

7. Micro Engineering Lab integrated development environment (IDE) windows software.

8. Electronics components (micro switches, proximity sensors, 4 MHz microprocessor crystals,
LED, Transistors, Power Transistors, Logic components (AND, OR, NAND, NOR),
Motorola LS7084 chip for optical encoder interface, and operational amplifiers).

9. NI data acquisition board NI DAQ PCI-6221 (10).

10. Robotics experiments (10, each includes 5 arms, 2 DC motors, 2 optical encoders, and 2
power amplifier).

o
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11. Pneumatic experiments (10, each includes 1 linear potentiometer, 1 optical encoder, 1

pneumatic actuator, and power amplifier).

A 977 square foot laboratory (B164) used primarily for instruction associated with ME 170B. Major
equipment includes:

1.
2.
3.

o N

Four personal computers for data analysis.

A small wind tunnel.

Thermal radiation apparatus consisting of black aluminum plates with thermocouples,
anodized steel and aluminum plates with thermocouples, polished steel and aluminum plates
with thermocouples, freestanding thermocouples, Linear Laboratories C-1700 Radiometer,
thermocouple temperature readout, vernier calipers, power supply unit, anemometer, hand
held thermometer.

Instron Universal testing machine supplied with computer, vernier calipers, sample
specimens of aluminum, plain carbon steel, stainless steel, and nylon.

Rope testing apparatus consisting of static rope, dynamic rope, support rope and pulley
arrangements, weights for calibration, strain gage with computer, DBK-43 strain gage card,
and ruler.

Accelerometer and accelerometer tilt table supplemented with power supply unit, cantilever
beam with strain gages mounted, weights, spring, vernier calipers, digital millimeter, meter
stick, balance, stand, computer with DBK-12 multiplexer card and DBK-43 strain gage card,
three-option expansion card cable, beaker, trough, and washers of 1¥’’, 2’ and 2%’
diameter.

Sonic Anemometer.

Refrigeration cycle test setup.

3-point and 4-point configuration attachments for bending testing, in-house built apparatus
for undamped and damped vibration testing, and an in-house built apparatus for dynamical
tensile testing.

Available teaching equipment for ME 180 includes one set of photoelastic polariscope, one 2 mW
He-Ne laser, two linear polarizers, two quarter wave plates, one integrating sphere, and eight pairs
of safety goggles. These are located in the Nano Mechanics and Materials Laboratory. ME 180 also
uses advanced optical characterization equipment available in shared laboratory facilities on
campus.

A 1022-square-foot teaching lab (B162) shared with the department of Chemical and
Environmental Engineering. Relevant equipment utilized for instruction in ME 170B includes:

1.

2.

Armfield Multi-Pump test rig model C3-00 supplemented with hook and point gauge,
thermocouple, and stopwatch.

Armfield fluid friction apparatus, model C6, supplemented with thermocouple, stopwatch,
Vernier caliper, sudden contraction, sudden expansion, ball valve (fully open), globe valve
(fully open), gate valve (fully open, ¥z open), Venturimeter, 90 degree elbow, smooth pipe
with 17.5 mm diameter, and rough pipe with 17.5 mm diameter.

Design Studio - In 2005, the program acquired a 2665-square-foot space (B265) for use as a design
studio. It provides space for senior design project assembly, preparation of posters, and discussions.
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7.A.1. Research Laboratories

In addition to computing laboratories supervised by faculty, the department has several major
experimental research laboratories. These include:

a) Laboratory of Transport Phenomena for Biomedical Applications
b) Laboratory for Advanced Materials Processing and Synthesis
c) Biomaterials and Nanotechnolgy Laboratory

d) Graphene Materials and Devices Laboratory

e) Laboratory for Environmental Flow Modeling

f) Smart Tools Laboratory

g) Nano Mechanics and Materials Laboratory

h) Biomedical Microdevices Laboratory

1) Regenerative Microengineering Laboratory

J) Optical Characterization Laboratory

k) Environmental Aerosol Research Laboratory

I) Laboratory for Plasma Processing of Nanomaterials

m) Integrated Manufacturing Lab

Although these laboratories are used by faculty and graduate students for their research, program
students have access to these laboratories for carrying out directed research and earning technical
elective credit (ME197).

7.B. Computing Resources

Information technology support, services and facilities are available from several sources for use by
the programs of The Bourns College of Engineering and its students, faculty, and staff:

1. Campus-wide support, services, and facilities are provided by Computing and
Communications (C&C) and managed by full-time professional staff.

2. The College, through its programs of Chemical/Environmental Engineering, Computer
Science and Engineering, Electrical Engineering, and Mechanical Engineering, and its
Research units also provide a variety of technical services and support.

Details of these support, services, and facilities are as follows.
7.B.1. C&C Overview

C&C (which includes the Instructional Technology Group, Computing Infrastructure and Security,
the Computer Support Group, and Communications) is under the direction of the Associate Vice
Chancellor of Computing & Communications who reports to the Executive Vice Chancellor &
Provost. The Instructional Technology Group, Computer Support Group, and Communications sub-
units have primary responsibility for providing network access and general computing services to
the UC Riverside campus.

7.B.1.1. Support Services

e Instructional Technology Support
C&C’s Instructional Technology Group offers faculty and students technical and
pedagogical support that is specific to the academic discipline. The Instructional
Technology Group emphasizes a "hands-on™ approach to its services including Blackboard
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(learning management system) training and support and the management and support of
campus site-licensed software.

e Classroom Technology Support
C&C provides classroom technology support, services, and infrastructure services (e.g.
connection to the wireless network, projection systems, etc.). UCR’s technology-enabled
classrooms include the following:

0 The capability to present materials from a variety of sources, including (at a
minimum) DVD, document camera, a personal computer, laptop computer, and
internet.

o0 Chalkboard or whiteboard that is available and viewable at the same time digital
or analog presentations are underway.

o Combination of high-powered data projectors and/or lighting zone controls that
allow students to take notes and view presentation material at the same time.

0 “Self-service” design which allows instruction to occur without the aid of
technical operators and without the delivery of equipment.

o0 Based on the academic discipline, sound systems and data projection
resolution requirements may drive certain classroom minimum standards.

UCR has implemented “clicker” technology in all its classrooms. In actual use on this campus
clicker technology has been shown to:

0 Increase attendance (sometimes dramatically)
o Coax participation from normally non-participative students
o0 Create a more engaging lecture environment

Additionally, all UCR classrooms are equipped with podcasting capabilities. This can be in the form
of audio podcasting or lecture capture as supported by Echo360 course capture technology. Students
in these classrooms will have on-demand access to archived educational content as presented during
lecture, including a video camera feed and classroom audio.

e General Technology Support

C&C provides UCR faculty and students with technology to assist them in their
instructional and academic pursuits. Services like e-mail, iLearn (Blackboard Learning
Management System), and the wireless network ensure that all UCR faculty and students
can stay connected with their colleagues, peers and the rest of the world. The Computer
Support Group provides desktop computing support for faculty and staff. Services include
consulting on hardware, software and networking, plus assistance with acquiring, learning
and using stand-alone or networked computers (Windows, Macintosh, Linux, and UNIX
platforms). Services offered include telephone support, on-site and carry-in services, on-
line remote support, a knowledge base and software downloads. C&C also implemented
and spearhead the Microcomputer Support Specialist (MSS) program, which provides
decentralized departmental support.

e Multimedia Development and Research Visualization Support

This group provides creative full service web and graphic design for the UCR campus and
community. With fully integrated, back-end programming solutions tailored to each
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client's specific needs, the group supports the university's efforts to secure extramural
funds and the campus’s various outreach efforts.

7.B.1.2. Facilities and Infrastructure

e Computer Labs

Student Computing Services maintains four public computer labs featuring approximately
149 computers available for academic use by all UCR students, with open hours of
approximately 160 hours per week. Faculty instructing a course may reserve the public
computing facilities for instructional use or request to have software installed on the
machines. Lab assistance and software checkout is available in the labs. C&C provides
research software (SAS, SPSS, Mathematica) in most public computer labs.

e Classrooms and Learning Spaces

The Multimedia Technologies Group maintains all of UCR's general assignment
classrooms that have been equipped with data/video projectors, document cameras, DVD
players, PC computers on the network, computer interfaces for laptop users and network
connections. Lecture halls are also equipped with wireless microphones and multiple (two
to three) projection systems. The Multimedia Technologies Group has led the design and
implementation of “smarter” classrooms, such as the Flex Rooms and the Hyperstruction
Studio. These rooms feature mobile furniture, whiteboards on every wall, and multiple
projection systems.

All general assignment classrooms are equipped with a multimedia controller maintained
by C&Cs Multimedia Technologies Group to operate the various presentation
technologies and audio equipment. Internet connectivity is via a robust wired and wireless
network. Each multimedia controller has a “Help” button for the instructor to alert
technicians if there is a problem with the equipment.

A help desk has a staff at all times, and at least one field technician is available on
campus during instructional hours. Either the help desk (working remotely) or the field
technician (in the classroom) can quickly resolve any problem that occurs. In a survey
(most recently conducted in 2011), 90% of instructors responded that UCR’s available
classroom technology either "Completely” or "Mostly" met their pedagogical needs.

e Research Technology

As part of UCR’s Cyberinfrastructure (CI) strategy, C&C supports three computational
cluster support models. These include departmentally maintained clusters, dedicated
clusters, and a shared collaborative cluster. Three programs are described as follows:

1. A centrally managed, standardized/dedicated cluster of processors, in which
researchers pay an annual fee for essentially unlimited use.

2. A collaborative computational cluster, in which each PI can buy a certain amount of
hardware, which Computing and Communications will manage. The PI has priority
access to the equipment that he or she acquired, plus access to the entire cluster as
available. UCR’s collaborative cluster provides a shared system as a computing
resource for campus researchers with limited financial resources.
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3. Departmentally maintained clusters that are centrally managed. This type of cluster
is meant for researchers who have computing needs that fall outside of the campus
cluster standards. These systems are built to particular Pl/lab/center specifications
and managed by PI funded staff, but housed within C&C’s data center. C&C also
provides other research technology support, ranging from network creation and
configuration, colocation support, budget preparation, equipment configuration, and
cloud services provisioning.

e Wired and Wireless Networks

UCR supports 1,200+ wireless access points that provide wireless connectivity to
approximately 8,000 concurrent users daily. Additionally, the campus network backbone
consists of 10 GB fiber-optic connections, with a minimum of 1 GB capacity to each
building on campus. The campus has more than 500,000 feet of air blown fiber conduit,
which enables the addition of fiber connectivity essentially “on demand”.

7.B.1.3. Other Services and Support
e Libraries

The UCR Libraries have over 400 public computers among the four campus libraries with
selected information resources and software to support and enhance student learning and
the research and scholarship activities of the University. Specialized software has been
installed on the Learning Commons Computers located in Rivera Library 1st Floor, Rivera
Basement, Rivera 2nd Floor, Rivera 3rd Floor, and Science Library 1st Floor. 20 wireless
laptops/netbooks are available in Rivera and Science Libraries to faculty, students and
staff.

e CENIC Regional Higher Education Network

C&C provides support and maintenance of off-campus network access via connections to
the CENIC regional higher education network. All Bourns College of Engineering
computing facilities and faculty have high-speed access to CENIC members (e.g. other
UC campuses, private research universities in California, the California State University
System, etc.) and to Internet2 via C&C support of the CENIC network.

Two computing laboratories are dedicated to program students. Room B207 located in Bourns
Hall is a 1671-square-foot facility that includes 40 networked computers and a networked printer.
Room B238, also in Bourns Hall, is a 2038-square-foot facility that was acquired in 2006 to keep
pace with growth in the program enrollment. It houses 22 additional computers and a networked
printer. B238 is open at all times for ME students. Courses that require computer use during
class time are scheduled in B207. At all other times, the lab is open to all ME students. The
computers run Windows and have the most recent versions of Matlab, Solidworks, Microsoft
Office, and other various engineering applications. The computers in B207 are also equipped with
Lanschool — a program that enables monitoring of all computers with an ability to broadcast
material from the instructor’s computer. This facilitates classroom instruction and is conducive to
effective learning of software tools.

7.C. Guidance

We take a great pride in providing hands-on experience to our undergraduate students. This comes
as a part of our curriculum (e.g., laboratory courses and senior design) or through extracurricular,
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professional society, activities (e.g., human powered vehicle, Formula SAE, and Mini Baja). To
ensure safety, we established efficient and effective training policies.

Prior to being allowed to work or to spend time in the machine shop, students are first directed to
http://www.me.ucr.edu/machine_shop.html to download and study the “Machine shop guidelines”.
Students then take the Machine Shop Safety Test. The test has 70 questions and a student must get
at least 90% of the answers correct in order to be allowed into the shop. The completed tests are
signed and filed away in the machine shop manager’s office. Our machine shop manager ensures
that everyone is aware of the safety rules.

After students complete basic safety training, they are provided with more advanced training for the
specific machines they need to use. We have developed Standard Operating Procedures (SOP) for
both the milling Machine and the lathe. Once a student has studied an SOP, he or she is given a
Basic User Safety Test (BUST) for that machine. The BUST is graded by the machine shop
manager and signed by the student and the machine shop manager. The student must respond
correctly to at least 90% of the questions before he/she can proceed with practical training. The
back (signature) page of the BUST is also used to keep track of the hours of experience. After a
certain number of hours (depending on the individual and the complexity or required operations),
the student is approved to operate the equipment without the shop manager’s direct oversight.
These records are also kept in the machine shop manager’s office.

Regular machine shop hours are Monday through Friday from 8 am. to 5 p.m. We also have
policies in place for after-hours use. With special permission, trained TAs or other staff may
supervise students in the shop providing the following rules are observed.

- Under no circumstances may any work be done in the shop after 10:00 p.m.

- Students wishing to use the shop after hours must check in with the supervisor before 5:00
p.m.

- No more than 4 machine tools may be in use at any time under TA supervision.

- The shop may be used on weekends only with special permission.

All documents (Machine Shop Guidelines, manuals for lathes and milling machine), tests (General
Machine Shop Safety, Standard Operating Procedure for the Lathe, Standard Operating Procedure
for the Milling Machine), and log books are available for examination at the site during the visit.

7.D. Maintenance and Upgrading of Facilities

We are optimistic about our ability to accommodate continued growth. Bourns Hall is
approximately 21 years old and provides more than 100,000 square feet of office, classroom, and
wet laboratory space for the Bourns College of Engineering. The B-wing of Bourns Hall has a
cleanroom. Winston Chung Hall is seven years old and has 98,177 assignable square feet of office,
classroom, and dry lab space. The College recently opened the Materials Science and Engineering
Building which has 76,940 square feet available for laboratories, offices, and classrooms. The
Material Science and Engineering Building has a cleanroom facility which will augment the
nanofabrication capacity of the cleanroom in Bourns Hall. There is ongoing planning for the
Engineering 111 and Engineering 1V buildings. However, formal plans are not yet in place.

The Bourns College of Engineering provides equipment funds annually to upgrade and acquire
equipment. In addition, the College provides facilities to house and operate the equipment. A brief
recent history of funding is provided in the Table 7.1.
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Table 7.1. Mechanical Engineering Instructional Equipment Funds received from BCOE.

FY 07-08 FY 08-09 FY 09-10 FY 10-11 FY 11-12

Allocation 117,849 30,000 46,000 31,254 9,976

In 2007-2008 we conducted major upgrades of our facilities for ME170 A/B and for senior design
ME 175 A/BIC.

In 2008-2009 we purchased 45 new computers for the ME computer Lab in Bourns B207 and
updated instrumentation for 14 lab stations for ME 170A.

In 2009-2010 we purchased the refrigeration performance apparatus ($20,000), materials science
experiments (microscope and furnace) $21,000 and Solidworks license renewal $5,000.

In 2010-2011, the College provided $31,254 for the program. $15,000 was used to purchase a CNC
plasma cutter which is located in the machine shop. This is an example of equipment that is used
both for research and for undergraduate student instruction, especially for senior design. We used
$3,000 for assignment drop boxes to streamline the submission of projects and homework
assignments in our large classes. The remaining funds were used for software licenses, equipment
for in-class demos, a tablet PC, and repair of existing laboratory setups.

For 2011-2012 we received $9,976. These funds, which were just received, will be spent on
equipment for our laboratory courses.

In addition, most BCOE undergraduate lab courses charge a ($20-50/student) Course Materials Fee.
Per UCR policy, these fees can only be used to purchase expendable laboratory materials and
supplies including chemicals, glassware, software, computers, etc. For FY 10/11, approximately
$210,000 was generated in Course Materials Fees by BCOE academic programs.

7.E. Library Services

Library collections that support the Bourns College of Engineering are located in the Orbach
Science Library. The Orbach Science Library can seat 1,500 persons and has individual carrels,
study tables and 25 group study rooms. The library makes available 79 computer workstations for
students to use in their research and study, and another 32 computers to support information literacy
instruction. The entire UCR library system provides both wired and wireless access to the internet
for student laptop use. Students can also check out laptops at the Circulation Desk.

Normal library hours during the regular school year are as follows:

Monday-Thursday 7:30am — 11pm
Friday 7:30am to 5:00pm
Saturday Noon to 5:00pm

Sunday 1:00pm to11:00pm.

The Orbach Science Library maintains a professional staff of eight librarians, who provide
reference and research assistance to engineering students, faculty, and staff. One of these librarians
has additional expertise in engineering and assists engineering students, faculty, and staff with
locating research materials. The Engineering Librarian and Subject Specialist also offers tutorials
and classes on engineering information topics, and maintains web pages and path-finders to assist
engineering students, faculty, and staff in locating the information they need.
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The UCR Libraries offers a full range of reference services, including walk-up, telephone, and 24/7
e-mail reference services (Ask A Librarian) through a UC-wide and national network as well as by
appointment. The Orbach Science Library reference desk is staffed 52 hours per week during the
academic year (9am-8pm. Monday-Thursday, 9am-5pm on Friday) and 40 hours per week during
inter-session periods. In addition to these standard services, engineering students can receive
additional reference help from other reference librarians who are assigned to the Science
Information Services desk. The Engineering Librarian is available for extended consultation on
Senior Design or other research projects.

Incoming freshmen typically receive library orientation sessions in their introductory classes. They
might also have additional information literacy instruction in classes that require independent
research, such as senior design classes. One-on-one or group tutorials are available for any research
topic that might be desired and helpful to engineering students.

7.E.1. Library Collections
7.E.1.1. Books

Engineering books are acquired as part of the Orbach Science Library’s purchasing profile, ordered
from catalogs or suggested by students, faculty, and staff. Within the past three years, the library
has initiated the purchase of engineering e-books and currently supports and maintains a collection
of thousands of electronic books in the discipline. The Libraries provides licensed access to all of
the current Springer books online, many of the e-books from the CRC EngNetBase, the Knovel
Collection, the Wiley Online collection and many more.

Recently, through a special competitive initiative, the UCR Libraries has brought to our campus,
from its former Berkeley location, the extensive and world class Water Resources and Archives
Collection (WRCA) containing many materials relevant to dam and bridge construction which is
also available to engineering students and researchers from across UCR and the UC system.

7.E.1.2. Journals

The Libraries currently subscribe to 121 engineering print journals, and Engineering students have
access to a vast collection of online journals (94,770 unique titles). UCR maintains access, for
example, to all of the journals and proceedings of IEEE, OSA, MRS, and ACM, as well as either
proceedings or journals from many other societies. Faculty, staff, and students may suggest new
books, journals or other media to be purchased by the library. Library users may request materials
that are not available on campus through Interlibrary Loans, and the materials will be made
available to them at no cost in a very reasonable amount of time.

7.E.2. Research (Journal Article) Databases

UC Riverside engineering students have access to a number of journal databases to assist them in
their research in engineering and in other areas of study. Through co-investments with the other
UC campuses and the California Digital Library (CDL) Inspec, Compendex, and the Web of
Science as well as SciFinder Scholar for chemistry and chemical engineering and Biosis or
MEDLINE for biotechnological literature are all available to engineering faculty and students. UCR
also licenses Water Resources Abstracts locally with the arrival on our campus in 2010 of the Water
Resources Archives and Collections.

A summary of library collections is given in Table 7.2, followed by library expenditures in Table
7.3.
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Table 7.2. Library collections

Books Periodicals
2,810,229: (Print Vols.)
[Entire Institutional Library 404,191: (e-Books) 6,329 (Active Local Titles)

Total Vols.: 3,214,420
[Engineering and Computer Science  [71,757 Print / 29305 online  [168 print / 3976 online

Table 7.3. Library expenditures

2008-2009 | 2009-2010 2010-2011
[Expenditures for Engineering (Total) $75,749 $75,107 $45,975

Print Books $13,264 $11,824 $9,629

*Local Costs Only for Engineering Periodicals
Subscriptions

|E-Book Packages (EngNetbase, O’Reilly) $7,043 $7,332 $6,483

$47,589 $47,706 **$21,163

***Research Databases $15,185 $14,741 $15,957

*  This figure does not include the total amount ($2.4 million ) expended annually by the UCR Libraries
as co-investments with other UC campuses and the California Digital Library (CDL) to support access
to e-journals, e-books, and electronic databases. The value of the e-journals for supporting engineering
alone is over a million dollars annually.

**  This figure reflects a major journal cancellation which included duplicate and low use titles especially
targeting print titles that duplicated e-journal titles. This was a UCR project in response to budget
reductions.

*** Cost for Compendex and Inspec databases. Other databases such as SciFinder, Water Resources
Abstracts, Web of Science support multiple disciplines, in addition to Engineering.

7.F. Overall Comments on Facilities

All facilities and equipment are inspected by the laboratory safety officer (LSO) as per the campus
Environmental Health & Safety (EHS) requirements. This role is currently being held by our
machine shop manager. Also, all instrumentation is checked by teaching assistants and/or the course
instructor before students can use it.

The College of Engineering uses a variety of resources and strategies to increase our community’s
safety and security and to protect the environment. BCOE follows the University of California
Policy on the Management of Health, Safety and the Environment — a system-wide policy applied to
all UC campuses. The policy has received personal commitment from the President of the
University of California. BCOE also works closely with UCR’s Office of Environmental Health &
Safety (EHS), the UCR Police Department, and the Office of Risk Management to implement UC
safety policies and best practices. UCR EHS uses methods developed by the system-wide
Environment, Health, & Safety Leadership Council to bring safety, health, and sustainability into
work practices at all levels.

BCOE employs a full time Safety & Facilities Coordinator. This individual coordinates the
facilities, health, safety, and training activities for the entire college. The Safety & Facilities
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Coordinator represents BCOE on the campus Research Integrated Safety Committee (RISC) and the
campus Laboratory Safety Officers group. The current vice-Chair of the RISC committee is a
faculty member in the Mechanical Engineering program. Membership on these committees enables
BCOE to stay abreast with the current safety best practices, regulations and policies and to help
BCOE to manage special laboratory processes and potential hazards. The Safety & Facilities
Coordinator also participates in UC system-wide laboratory safety conference calls and facilitates
monthly meetings of the BCOE department and program Laboratory Safety Officers. BCOE uses
the many implementation tools for safety and compliance, training courses, and guidelines
developed by the UCR Environmental Health & Safety’s Laboratory / Research Safety program.
These guidelines and tools address common hazards from chemical, radiological, and biological
sources. They also specify guidelines for field research safety and general safety.

Maintaining safe laboratories provides a safe and healthy environment for faculty and students to
pursue research ideas and contribute to their fields. BCOE Laboratory Safety Officers (LSOs) act as
their departments’ safety liaisons and are the Chemical Hygiene Officer and Hazard
Communication officer for their departments. They direct and advise faculty, staff, and students on
laboratory safety, the proper handling and disposal of chemicals; perform department lab safety
audits; provide and document safety training; and attend both campus and college-wide Laboratory
Safety Officer meetings. Safety information and best practices are shared between College
departments via the BCOE Laboratory Safety Officers group. In addition to maintaining
instructional labs, LSOs are responsible for safety in laboratory courses. Safety documentation is
managed by the LSO in concert with the department administrative staff.

At the institutional level, the University of California is committed to achieving excellence in
providing a healthy and safe working environment, and to supporting environmentally sound
practices in the conduct of University activities. It is University policy to comply with all
applicable health, safety, and environmental protection laws, regulations, and requirements. To
meet this standard of excellence, the University implements management initiatives and best
practices to systematically integrate health, safety, and environmental considerations and
sustainable use of natural resources into all activities. All University activities are to be conducted
in a manner that ensures the protection of students, faculty, staff, visitors, the public, property, and
the environment. The University’s goal is to prevent all workplace injuries and illnesses,
environmental incidents, and property losses or damage. Achieving this goal is the responsibility of
every member of the University community. Supervisors have particular responsibility for the
activities of those people who report to them.
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Figure 7.1. Locations of Bourns Hall (A & B), Winston Chung Hall (Engr Il), Materials
Science and Engineering (MSE) Building (open in 2010), and future Engineering Ill and
Engineering IV locations. Surge was the temporary home of the Computer Science and
Engineering Department before Winston Chung Hall (Engr I1) opened in the summer of 2005.
The College now has no offices or labs in Surge.
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CRITERION 8. INSTITUTIONAL SUPPORT
8.A. Leadership

The Mechanical Engineering Department is led by a Chair who is hominated by the Engineering
Dean and approved by the Faculty Senate. The Chair has responsibility for organizing the
faculty to ensure the quality, integrity, and continuity of the program. The Department is also
supported by full time department staff as discussed in Section 8.C.

The Department Chair appoints faculty to serve on the undergraduate committee and selects one
member to serve as the Undergraduate Advisor. The Advisor leads the committee and has
responsibility for overseeing course content, catalog course descriptions, new course approvals,
and the redesign or removal of obsolete courses. The Advisor and Chair are the primary points
of contact for the staff in the BCOE Student Affairs Office. The Chair and Advisor discuss each
year’s course offerings and teaching assignments. The Chair has the responsibility for the final
decisions.

The course offerings determine the Mechanical Engineering TA and grader requirements. The
Mechanical Engineering Graduate Advisor, with oversight by the Department Chair, assigns TAs
and graders to courses.

The Undergraduate Advisor also serves as the Chair of the Department’s ABET Accreditation
and Assessment Committee.  This committee includes the Department Chair and the
undergraduate committee members. The ABET committee is responsible for developing and
implementing our assessment and continuous improvement processes.

This organizational structure has proven to provide efficient and effective management of the
program.

8.B. Program Budget and Financial Support

The program is supported by full-time departmental staff, part-time student assistants, teaching
assistants, readers, and graders as needed to support individual courses and program
administration. The College provides Student Advisors who interact with program students,
monitor academic progress, enable registration, and direct them to appropriate services on
campus for tutoring, career counseling, etc. Tutoring service is provided at the Learning Center
and in the student dormitories (free for students living on campus). The College has developed a
Professional Milestones Program to enable each program student to prepare for internships, job
interviews, and research opportunities.

The College provides funds to support teaching assistants, graders, and readers, assigned based
on course enrollment and need for laboratory supervision. Teaching Assistants conduct
discussion sessions in which students are exposed to additional problems and concepts to
reinforce material covered in lectures, and to enable students to complete course assignments.
All instructors and teaching assistants maintain posted office hours for assisting students outside
scheduled classes. The program has a designated Undergraduate Advisor (currently Dr.
Princevac) to oversee curricular matters and to offer advice on curricular issues.

The University of California, Riverside has a multi-step budget development process. The major
steps in the annual process are:

February: Campus Budget Call Letter is distributed and meetings held
with academic units to discuss faculty projection models
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March: Comprehensive Planning Documents are submitted to the
Executive Vice Chancellor

April: Individual unit hearings with senior UCR management

May: Input and feedback from Faculty Senate Committee on
Planning and Budget to Executive Vice Chancellor

June: Final unit budgets announced

All BCOE academic programs receive Permanent University funding for tenure track faculty,
program staff, materials, and supplies. Table 8-1 summarizes Permanent University funding
allocations to BCOE departments over the last five fiscal years. Table 8.1 shows the 5-year
Permanent and Temporary budget history for the Bourns College of Engineering.

Table 8.1. College of Engineering permanent funding history for academic programs.

College of Engineering 5-year PERM Budget History

PERMANENT BUDGET 2007-08 2008-09 2009-10 2010-11 2011-12
Bioengineering 1,058,145 1,227,145 1,234,245 1,396,905 1,518,223
Chemical Engineering 1,123,049 1,162,226 1,180,026 914,226 944,701
Environmental Engineering 1,123,049 1,162,226 1,180,026 914,226 944,701
Computer Science 2,665,015 2,759,768 2,739,142 2,747,073 2,649,119
Electrical Engineering 2,122,786 2,249,370 2,285,339 2,144,774 2,297,533
Computer Engineering 1,196,950 1,252,284 1,256,120 1,222,848 1,236,663
Mechanical Engineering 1,787,872 1,874,172 1,861,691 1,831,767 1,859,708
Materials Science & Engr. 31,018 40,058 40,058 85,452 85,452

Grand Totals > 11,107,884 11,727,248 11,776,646 11,257,270 11,536,099

In addition, BCOE academic departments receive Temporary University funding each fiscal year
for lecturers, teaching assistants, instructional equipment, etc. The amounts of these annual
allocations over the last five fiscal years can be found in Table 8.2. Each program individually
allocates the Temporary University funding it receives for teaching assistants and graders.
Typically, each lab section is supported by a 25% time TA.

Details of BCOE offices, classrooms and Laboratories can be found in Criterion 7.
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Table 8.2. College of Engineering temporary funding history for academic programs.

College of Engineering 5-year TEMP Funding Summary

TEMP Funding 2007-08 2008-09 2009-10 2010-11 2011-12 Totals
Bioengineering
Lecturers 0 0 0 3,022 0 3,022
Teaching Asst/Grd Stdnts 25,608 108,305 68,665 138,785 193,129 534,492
Instructional Equipment 5,000 20,000 46,470 0 71,470
Other 26,683 44,190 71,724 91,781 39,498 273,876
|_ Totals> 57,291 172,495 186,859 233,588 232,627 882,860
Chemical Engineering
Lecturers 57,278 57,000 47,984 63,815 55,078 281,155
Teaching Asst/Grd Stdnts 104,680 111,477 104,659 124,318 114,733 559,867
Instructional Equipment 19,000 13,500 20,000 13,000 65,500
Other 20,845 32,660 76,563 45,783 21,065 196,915
I_ Totals > 201,803 214,637 249,205 246,916 190,876 1,103,436
Environmental Engineering
Lecturers 57,278 57,000 47,984 63,815 55,078 281,155
Teaching Asst/Grd Stdnts 104,680 111,477 104,659 124,318 114,733 559,867
Instructional Equipment 19,000 13,500 20,000 13,000 65,500
Other 20,845 32,660 76,563 45,783 21,065 196,915 |
Totals > 201,803 214,637 249,205 246,916 190,876 1,103,436 |
Computer Science
Lecturers 191,271 202,562 225,179 238,845 222,222 1,080,079
Teaching Asst/Grd Stdnts 705,498 759,944 684,066 639,820 684,945 3,474,274
Instructional Equipment 38,966 35,449 20,000 21,486 115,901
Other 77,283 78,908 68,020 88,449 47,647 360,307 |
:_ Totals > 1,013,018 1,076,863 997,265 988,600 954,814 5,030,560
Electrical Engineering
Lecturers 65,875 51,850 46,018 102,119 74,275 340,137
Teaching Asst/Grd Stdnts 321,434 313,379 270,354 274,592 288,312 1,468,071
Instructional Equipment 30,756 32,000 58,394 22,135 143,285
Other 47,067 57,586 61,998 50,162 91,260 308,073 |
L Totals > 465,132 454,814 436,764 449,009 453,847 2,259,566
Computer Engineering
Lecturers 64,286 63,604 67,800 85,241 74,124 355,055
Teaching Asst/Grd Stdnts 256,733 268,331 238,604 228,603 243,314 1,235,585
Instructional Equipment 17,430 16,862 19,598 10,906 64,796
Other 31,088 34,124 32,505 34,653 34,727 167,097 |
|_ Totals > 369,538 382,921 358,507 359,403 352,165 1,822,533 |
Mechanical Engineering
Lecturers 81,501 60,282 47,724 83,217 59,625 332,348
Teaching Asst/Grd Stdnts 308,637 306,214 324,148 315,198 366,875 1,621,072
Instructional Equipment 84,306 36,632 46,000 31,254 9,976 208,167
Other 83,077 73,636 75,742 68,461 42,120 343,036
|_ Totals > 557,520 476,764 493,614 498,130 478,596 2,504,624 |
Materials Science & Engineering
Lecturers 0 0 6,500 12,000 12,000 30,500
Teaching Asst/Grd Stdnts 1,000 0 12,000 18,000 18,887 49,887
Instructional Equipment 0 0 0 0 3,201 3,201
Other 15,880 9,947 11,732 23,572 17,723 78,854 |
Totals> 16,880 9,947 30,232 53,572 51,811 | 162,441 |
Grand Totals > 2,882,985 3,003,078 3,001,651 3,076,133 2,905,612 14,869,458
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BCOE budgets approximately $300,000/year for instructional equipment acquisition and
upgrades. These funds are allocated to BCOE academic programs on an annual request basis.
The instructional equipment obtained by this process over the past three fiscal years is:

Bioengineering
e Bioinstrumentation Laboratory (BIEN 130L):
0 Lab Quest, Spirometer, O2 Sensors, etc.
Pasco Stress Strain testers
Balance
Gel Columns
Ni ELVIS
Computers and monitors for Ni ELVIS
BioPac MP36
Stress-strain Experiments
0 Lung Capacity Experiment
e Biotechnology Laboratory (BIEN 155):
Gene Pulser Xcell System
Biomate 3 UV-Vis Spectrophotometer
Pipettes
Electrophoresis
Combination biotech pH electrode
Eppendorf Mastercycler
UV/Vis/NIR Spectrophotometer
Undergrad Computer Facility
Micro Centrifuge
Balance 400-5009
Electrophoresis
Gene Pulser Xcell Main Unit

@] O O0OO0O0OO0O0O0

OO0O0O0O0O00O0O0O0OO0OO0DO

Chemical and Environmental Engineering
e Ozone Generator
e Spectronic 200 Spectrophotometers
Micro 100 Lab Turbidimeters
New Brunswick Scientific Excella E5 and E10
Adjustable volume pipetters
UV Lamp
Masterflex L/S Economy Variable
Computers
Nanotechnology Processing Lab (CHE 161):
o0 Multi-channel potentiostat
Antivibration table
Electrical Measurement
Mass Flow Controllers
Computer controlled DC power supply
Portable fume hood
Incubator

O O0OO0O0OO0OO0
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e Lab Benches and equipment for BH 235

Computer Science and Engineering

Lab Chairs

Lab Tables

Windows Terminal Server license
Remark Office OMR upgrade

e Supermicro Server Chassis

e AMD Server Processors

e Intel SATA drives

e Hitachi 3TB hard drives

e 83GBRAM

e Kodak 11220 scanner

e MSDN AA License

e File Server support contract renewal
[}

[}

File Server
RBC27 Batteries
e Barebones server
e Mac Workstations
e RAM, hard drives, displays, licenses, etc
e Projector mounts
e Supplemental NICS
e Vmware ESC+ Infrastructure

Electrical Engineering
e Instructional Clean Room (for EE 136)
e Lab Equipment for WCH 126:
Digital multimeters and power supplies
Replacement PCs and monitors
Oscilloscopes
Function Generators
Metal Lab Stools
New Server
HP Laserjet P4015n networkable printer
o FPGA Evaluation boards
e Computers and monitors for WCH 121

O O0OO0OO0OO0OO0O0o

Mechanical Engineering
e Repair two experimental stations and upgrade four (ME 170A)
e SolidWorks (ME 9 and ME 175)
e CNC Plasma cutter (Senior Design)
e Homework crop boxes
Classroom demonstrations
e Refrigeration performance apparatus
e Controls experiment system
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Materials science experiments
Replacement computers for ME 170A
SolidWorks license renewal

Computers for ME Computer Lab (B207)
e Parts for lab workstations for ME 170A

Materials Science and Engineering
e MSE 01, MSE 100, etc.

o Educational atomic force microscopes

o0 Educational optical microscopes

o Cabinets for chemical storage

0 Supplies and materials

e MSE 160 and MSE 161:

o Table-top X-ray Diffractometer
CFAMM time for SEM (per year)
FTIR
Laser for RAMAN
UV-Vis Spectrometer
Board and software for TGA/DTA
Photoluminescence system
Multistir plates
pH meters and probes
Ultrasonicator with housing
Beaker and stir bar sets
High resolution Optical Microscope
Composites kits
Balances
Portable Fume Hood
Multimeter

OO0OO0O0O0O0OO0OO0OO0OO0O0OOO0OOO

In addition, most BCOE undergraduate lab courses charge a Course Materials Fee of $20 to $50
per student. Per UCR policy, these fees can be used only to purchase expendable laboratory
materials and supplies including chemicals, glassware, software, computers, etc. For FY 10/11,
approximately $210,000 was generated in Course Materials Fees by BCOE academic programs.

8.C. Staffing

The total headcount of administrative, instructional and technical staff in BCOE for FY 11/12
can be found in Appendix D2.

Several years ago, BCOE centralized the following functions in the Dean’s Office:
undergraduate student affairs and advising; contract/grant pre-award processing and academic
personnel. All other administrative functions (purchasing, payroll, graduate student support, etc.)
are provided at the departmental level. The Mechanical Engineering department has 5 full time
staff members (Financial and Administrative Officer, Contracts and Grant Analyst, Purchasing
and Personnel Assistant, Graduate Program Assistant, and Machine Shop Manager -
http://www.me.ucr.edu/mepeople/staff.html). Computer system administration staff is shared
with BCOE. There is an active search process for hiring one more full time staff member — the
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undergraduate laboratory manager. We expect to fill this position during the summer months.
Over the past five fiscal years, the number of BCOE administrative and technical staff has
decreased by 8.75 FTE due to UCR budget reductions. However, all but 0.25 FTE of these
positions have occurred in central Dean’s Office operations and were accomplished with little
direct impact on BCOE’s academic programs.

During each fiscal year, BCOE administrative and technical staff salaries are compared with
salaries of similar positions within BCOE and within other UCR academic and administrative
units. Any significant salary lags are addressed through UCR’s staff equity and reclassification
process. During the past two fiscal years, 10-11 staff reclass/equities were processed per year.
This process has helped to reward and retain experienced BCOE staff.

In addition to offering staff on-line and in-class training necessary to perform job responsibilities
(i.e., payroll, purchasing, etc.), UCR offers extensive career development training programs
including:

- Certificate programs in Building Core Competencies, Diversity Training, Performance
Management, Professional Academic Advising, Professional Graduate Student Advising and
Work Leadership

- Emerging Leader (mentorship) Program

- Management Skills Assessment Program

Most of the above training is at no cost to the employee. All required and optional training is
offered through UCR’s Human Resource’s Learning Center. The completion of an employee’s
required and optional training is recorded in UCR’s automated Learning Management System
(LMS).

8.D. Faculty Hiring and Retention
8.D.1. Faculty Recruitment Process

BCOE is still growing toward its target size of approximately 120 faculty members. Despite
budget pressures, faculty recruitment is an annual event. The basic faculty hiring process is:

1. Each year, departments are asked to submit a faculty recruitment plan that is consistent
with their strategic plan.

2. The recruitment plan is sent to the Dean for review.

3. The Dean then outlines a collective recruitment plan for the College and requests ladder-
rank faculty lines from the Provost.

4. The Provost makes an allocation of ladder-rank faculty lines to the College and the Dean

determines the overall priorities for the College.

The Dean notifies the departments of any faculty lines they have authorization to fill.

6. The department then forms a faculty committee to prepare a detailed recruitment plan for
the position(s). The detailed recruitment plan includes a listing of the search committee,
written ads and where they will be placed, flyers for distribution at professional
conferences, letter templates for bulk mailings to other relevant departments, an
affirmative action plan, and a deadline for priority recruitment.

7. Those detailed plans are sent to the Dean, Provost, and Affirmative Action offices for
approval.

8. Once approved, ads are placed, mailings are sent, and the College on-line recruitment
website is opened. All applications are received through the College recruitment website.

o
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9. All applications received by the priority deadline are reviewed by the faculty search
committee. The committee assesses how well the applicants meet the goals of the
department and their potential as a faculty colleague.

10. An initial short-list is developed, then further refined until a list of interviewees is
developed.

11. Once the list of interviewees is developed, it is shared with the department at large, the
Dean, and the Affirmative Action office. The Affirmative Action office requires the
reasons for not giving further consideration to candidates.

12. Once the department, Dean, and Affirmative Action Office approve the list, the
candidates are invited to campus for an interview, where they give two seminars, meet
with department and other potentially relevant faculty, and the Dean.

13. Following the interviews, the department recommends one or more candidates to the
Dean for approval to make an offer of appointment. Upon his approval, the candidates
are informed of the offer.

14. The offer is contingent upon approval through the campus policies (Academic Personnel
Manual and the Call) for faculty appointments. Procedures differ depending on level of
appointment.

15. Once a formal offer is signed and approved by the Chancellor, the candidate becomes a
faculty member in the department.

8.D.2. Faculty Retention

The primary strategy for retention is to maintain an atmosphere conducive to achieving
excellence. The institution (Department, College, and Campus) strives to recognize excellence
in all areas of performance including teaching, research, and service. The institution provides
sufficient resources for the faculty to advance their research including initial complement funds,
laboratory space, and assigned students. Annual training is provided for improving teaching
skills  through UCR’s  “scholarship  of  teaching  and learning”  series
(http://instruction.ucr.edu/scholarship_teaching.html). The faculty is encouraged to take online
training on a regular basis in topic areas such as Health and Safety, Information Security,
Leadership, Effective Use of Advanced Technology in the Classroom, etc. They are given
assignments to college and campus committees to provide opportunities for professional growth.
Accelerated promotion opportunities are provided for outstanding performance. Junior faculty
are provided with mentoring by senior faculty members.

The support provided by the institution helps our faculty to be highly successful. As a result, our
faculty are attractive to other engineering programs. If a faculty member receives an offer from
another institution, UCR provides a matching offer to help retain that individual. These
strategies and actions are predominately successful.

8.E. Support of Faculty Professional Development

Faculty professional development funds are provided to assistant professors as part of their
faculty start-up packages. The University has a normal sabbatical program to maintain faculty
currency. In addition, the Academic Senate provides travel assistance grants, and the
campus provides grants to support innovative teaching. Also, funds are available to all
faculty from their faculty support accounts, which are funded by a number of activities
including a (small) portion of indirect costs generated by grants and contracts.
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The University offers leaves of absence with pay to attend professional meetings or other
University business in addition to its normal sabbatical leave program in order to maintain
faculty currency. The University also offers other types of leave with or without pay that may
extend over a longer period of time, for good cause. The University Leave policies are covered
in section V. (Benefits and Privileges) of the Academic Personnel Manual (APM)
http://www.ucop.edu/acadpersonnel/apm/sec5-pdf.html.

The College provides funds to cover the cost of the faculty member’s replacement while on
leave. Faculty are also given latitude to modify class schedules/exams to some extent when
necessary to accommodate specific professional development needs that require short or
intermittent absences during the academic year. In some cases, other department faculty assist
with covering a particular class or exam.
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PROGRAM CRITERIA

1. Curriculum

Table 5.1 describes the Mechanical Engineering curriculum, which includes a total of 63 quarter
credit hours of mathematics and science. (See Section 5 for complete details of the curriculum.)
The program requires six quarters of basic mathematics including calculus of one variable
(MATH 9A, MATH 9B, MATH 9C), calculus of multiple variables (MATH 10A, MATH 10B),
and ordinary differential equations (MATH 46). In addition, a basic course in statistics (STAT
100A) provides students with the fundamentals of probability, distributions, and hypothesis
testing. These math courses provide math skills that are applied throughout the curriculum.
Students are required to complete basic science courses in chemistry (CHEM 1A, CHEM 1LA,
CHEM 1B, and CHEM 1LB) and physics (PHYS 40A, PHYS 40B, and PHYS 40C). These
science courses provide the foundation for nearly all of the engineering courses in the
curriculum.,

The curriculum includes 87 quarter credit hours of core mechanical engineering topics. There is
a strong focus on mechanical systems. In the sophomore year, students learn the foundations of
mechanics by studying statics (ME 10). During the junior year, students complete courses in
rigid body dynamics (ME 103), linear dynamic systems (ME 120), the properties of engineering
materials (ME 114), and solid mechanics (ME 110). The concepts and skills from these courses
are then integrated and applied to strength-based design in our machine design course (ME 174),
which is taken at the end of the junior year. This course is the capstone mechanics course.

The curriculum also has a strong focus on thermal and fluid system. During the junior year,
students take courses in fluid mechanics (ME 113), thermodynamics (ME 100A), and heat
transfer (ME116A). In the fall quarter, students take transport phenomena (ME 135), which
covers advanced topics in fluid mechanics, thermodynamics, and heat transfer. This course is
the capstone thermal/fluids course.

Engineering analysis is emphasized in nearly all mechanical engineering courses. Students learn
geometric modeling in ME 9, Engineering Graphics & Design. They learn to formulate
empirical and mechanistic models in ME 118, Mechanical Engineering Modeling & Analysis.

The program has two significant laboratory courses, ME 170A and ME 170B, Experimental
Techniques. In these courses, students learn the fundamentals of experimental techniques used
in engineering, including the use of instrumentation, uncertainty analysis, and interpretation of
data. These courses include experiments drawn from both the thermal and mechanical sciences.

Design is emphasized in many courses in the curriculum; Table 5.1 lists the courses with a
design component. The first substantial design experience occurs in ME 9, Engineering
Graphics and Design. In this course, students learn to use CAD tools and gain experience
designing devices to meet specified requirements. The most significant design experience occurs
in the capstone design sequence, ME 175 B/C which develops the student’s ability to generate,
evaluate and present solutions to realistic, open-ended engineering design problems. In solving
these problems, students must satisfy a variety of real-world constraints including economic,
environmental, social, ethical, safety, manufacturability, performance, reliability, and lifecycle
constraints. The projects include both thermal and mechanical systems.

Together, this set of courses, laboratory experiences, and design experiences prepares our
students to work professionally in both thermal and mechanical systems areas.
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2. Faculty

All Mechanical Engineering faculty members are active researchers, and thus maintain currency
in their specialty areas. See Criterion 6 for more details of the qualifications of the faculty.
Some upper division courses are taught by part-time lecturers, all of whom have Ph.D. degrees.
These lectures are employed in industry and thus maintain currency in their specialty areas.
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ME 002- Introduction to Mechanical Engineering

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: MWF- 1:10PM- 2:00PM (WAT 1000)

Discussion: Wednesday- 8:10AM-9:00AM (MSE 103)
Wednesday- 10:10AM- 11:00AM (SPR 1340)
Friday- 11:10AM-12:00PM (OLMHL 421)

. Instructor’s or course coordinator’s name: Dr. Akula Venkatram

. Textbook, title, author, and year:

An Introduction to Mechanical Engineering, by Johnathan Wikert, 2" Ed. Cengage
Learning

a. Other supplemental material: none

. Specific course information:

a. An introduction to the field of mechanical engineering. Topics include the mechanical
engineering profession; machine components; forces in structures and fluids;
materials and stresses; thermal and energy systems; machine motion; and machine
design.

b. Prerequisites: MATH 005 or equivalent.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, the students should be able to:
1. Discuss the subjects that constitute the discipline of mechanical engineering
2. Readily convert engineering quantities from one system of units to another, use
correct significant digits, and recognize dimensional consistency in engineering
equations
3. Use the major concepts in statics, define and calculate stress, and solve simple
quantitative problems
4. Articulate conservation principles in mechanical engineering, solve simple
problems involving forces in fluids, differentiate between laminar and turbulent
flow, and carry out simple calculations to compute lift and drag forces on objects
5. Define work, power, energy, solve simple quantitative problems involving energy
transfer, and energy conservation
6. Perform calculations associated with rotational velocity, and identify basic
machine components required for engineering design
b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (g): An ability to communicate effectively.
3. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice
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7. Brief list of topics to be covered:
The Mechanical Engineering Profession, Problem Solving Skills, Forces in Structures
and Machines, Materials and Stresses, Fluids Engineering, Thermal and Energy Systems,
Motion and Power Transmission, Mechanical Design.
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ME 003- How Things Work: The Principles Behind Technology

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 6:40PM- 8:00PM (INTN 1020)
Discussion: Tuesday- 8:10PM- 9:00PM (INTN 1020)

. Instructor’s or course coordinator’s name: Dr. John Dougherty

. Textbook, title, author, and year:

Bloomfield, L.A., How Thing Work: The Physics of Everyday Life, 4™ Edition, John
Wiley and Sons, 2010.

a. Other supplemental material: none

. Specific course information:

a. Introduces the basic physical principle of engineering systems from everyday life,
such as automobiles, computers, and household appliances. Topics include
conservation laws and the physics and chemistry of engineering systems.

b. Prerequisites: N/A

c. Service course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:
1. Explain the basic physical concepts that underlie common engineering systems.
2. Explain the operation of common engineering systems, devices, and household
appliances.
b. These course objectives contribute to the following Student Outcomes:
Since this is a service course for non-engineers, there is no Student Outcomes.

Brief list of topics to be covered:
Mechanics, Fluid mechanics, thermodynamics, Acoustics and Waves, Electricity,
magnesium and electrodynamics, electronics, optics, radiation
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. ME 004- Energy and the Environment

. Credits and contact hours:
4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 11:10AM-12:30PM (MSE 104)
Discussion: Tuesday- 2:10PM-3:00PM (MSE 103)

Wednesday- 10:10AM-11:00AM (SPRL 2340)

. Instructor’s or course coordinator’s name: Dr. Kambiz Vafai

. Textbook, title, author, and year:
Energy and the environment: Choices and Challenges in a changing World by R. Toossi,
1°* Ed., Verve Publishers, 2011. Conceptual Edition (ISBN: 978-4276-4765-8)
a. Other supplemental material: none

. Specific course information:

a. Covers energy conservation, energy sources, market dynamics, and climate change.
Addresses cultural, political, and social trends and their impact on the ecosystem.
Discusses renewable and nonrenewable energy sources such as solar, wind, wave,
tides, geothermal, hydroelectric, fossil fuels, nuclear, and biomass. Technical
background not required.

b. Prerequisites: N/A

c. Service course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.
2.
3.

4.

Become familiar with the pertinent natural laws and energy systems

Become aware of the collective role we play to maintain the planet’s environment
Obtain a limited but important knowledge of the cultural, economic and other
issues related to the energy sources, and its environment aspects

Become aware of methods of solving basic energy problems and understanding
some of the basic issues in decision making.

Gain basic understanding and handling date utilizing maps, charts, graphs, bars,
and tables

Obtain a workable knowledge of the basic principles of energy conservation, first
and the second law of thermodynamics and the manner in which they affect our
daily lives Gain knowledge of basic operational processes of some thermal
systems such as heat engines (automotive, aircrafts, power plants), refrigerators,
and heat pumps

b. These course objectives contribute to the following Student Outcomes: N/A Since
this is a service course for non-engineers, there is no Student Outcomes.

Brief list of topics to be covered:

a. Introduction, Forms of energy, units,

b. Work and Power, kinetic and potential energy
c. Hydroelectric energy, pumped-storage, tides

145



ST o o

Tidal energy, waves, underwater currents
Salinity gradient, Environment

Origin, wind rose, energy and power in the wind
Wind turbines, wind farms

Heat and temperature, modes of heat transfer
Laws of thermodynamics

Power plants, heat engines, and refrigerator
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ME 009- Engineering Graphics and Design

. Credits and contact hours:

4 Credits: Lecture, 3 hours; laboratory, 3 hour
Lecture: TR- 5:10PM- 6:30PM (PHY 2000)
Laboratory: Monday- 8:10AM- 11:00AM (BRNHL B207)

Monday- 11;10AM- 2:00PM (BRNHL B207)
Monday- 2:10PM- 5:00PM (BRNHL B207)
Monday- 6:10PM- 9:00PM (BRNHL B207)
Tuesday- 8:10AM- 11:00AM (BRNHL B207)
Tuesday- 11:10AM- 2:00PM (BRNHL B207)
Wednesday- 6:10PM- 9:00PM (BRNHL B207)
Friday- 8:10AM- 11:00AM (BRNHL B207)

. Instructor’s or course coordinator’s name: Dr. James Sawyer

. Textbook, title, author, and year:

D.K. Lieu and S. Sorby, Visualization, Modeling, and Graphics for Engineering Design,
Delmar Cengage Learning, 2009. ISBN: 978-1-4018-4249-9.

a. Other supplemental material: none

. Specific course information:

a. Covers graphical concepts and projective geometry relating to spatial visualization
and communication in design. Includes technical sketching, instrument drawing, and
computer aided drafting and design.

b. Prerequisites: ME 002 (may be taken concurrently).

c. Co-requisites: ME 002

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, students will have gained:

1.

Nookrwn

10.

An understanding of the role of visualization, modeling and graphics in
engineering.

The ability to make sketches of objects and engineering systems.

Enhanced visualization and 3-D spatial skills.

An understanding of the engineering design process.

Stratifies and methods for creating solid models.

The ability to measure components using basic tools of precision metrology.

An understating of common production processes and an introduction to design
for manufacturing.

The ability to describe objects using orthographic projection and multiview
representations in engineering drawings.

An understanding of conventions for dimensioning and tolerancing in engineering
drawings.

An understating in of guidelines for information graphics in the presentation of
engineering fate.
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b. These course objectives contributes to the following Student Outcomes:

1.

N

NG~ W

10.
11.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

An ability to design a system, component, or process to meet desired needs.
Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

Outcome (j): Knowledge of contemporary issues.

Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Introduction to Graphical Communication, Sketching, Visualization, the Engineering
Design Process, Solid Modeling, Design Analysis &Prototyping, Materials & Processes,
Engineer drawings- Orthogonal Projections, Pictorial, Section and Auxiliary Views,
Dimensioning, Tolerancing, Geometric Dimensioning & Tolerancing, Working
Drawings, Presentation of Engineering Data

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 010- Statics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 6:40PM- 8:00PM
Discussion: Monday and Tuesday - 5:10PM-6:00PM; Friday - 4:10PM- 5:00PM

. Instructor’s or course coordinator’s name: Dr. Tsutsui Hideaki

. Textbook, title, author, and year:

J.L. Meriam and L.LD. Kraige, Engineering Mechanics- Staitics, 6™ Ed., John Wiley &
Sons, Inc., 2007. ISBN 0-471-73932-4.

a. Other supplemental material: none

. Specific course information:

a. Covers equilibrium of coplanar force systems; analysis of frames and trusses; non-
coplanar force systems; friction; and distributed loads.

b. Prerequisites: MATH 009; PHYS 040A.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.
2.
3.

4.
5

6.

Replace a given general system of forces with a resultant force and couple.
Construct two- and three- dimensional free body diagrams.

Apply the principles of equilibrium to determine the reactions at supports for two
and three- dimensional problems.

Determine the forces acting in place, trusses, frames, and machines components.
Determine the location of the centroid of lines, areas and volumes in the analysis
of distributed forces.

Formulate and solve statics problems involving fry friction.

b. These course objectives contribute to the following Student Outcomes:

1.

2.

3.

4.
S.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Brief list of topics to be covered:

Introduction to Statics, Force Systems: Forces and Moments and Couples, Equilibrium:
System Isolation and Equilibrium Condition (2D and 3D), Force Systems: Resultants,
Review: Force Systems and Equilibrium, Frames & Machines, Structures: Plane Trusses,
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Distributed Forces: Center of Mass, Centroids/ Composite Sections, Beams, Friction
Principles, Friction in Machines, Ethics case study
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ME 018- Introduction to Engineering Computation

. Credits and contact hours:

3 Credits: Lecture, 2 hours’; laboratory, 3 hours

Lecture: MW- 4:10PM-5:00PM (MSE 116)

Laboratory: Monday- 8:10AM-11:00AM (BRNHL B207)
Monday- 11:10AM-2:00PM (BRNHL B207)
Tuesday- 11:10AM-2:00PM (BRNHL B207)
Thursday- 2:10PM-5:00PM (BRNHL B207)
Wednesday- 2:10PM-5:10PM (BRNHL B207)

. Instructor’s or course coordinator’s name: Dr. Akula Venkatram

. Textbook, title, author, and year:
MATLAB Programming for Engineers, 4™ Editionm Stephen J. Chapman, CL-
Engineering, 2008.
a. Other supplemental material:
MATLAB: An Introduction with Application by Amos Gilant, John Wiley, 2003.

. Specific course information:

a. Covers scripts and functions, programming, input/output, two-and three-plot graphics,
and elementary numerical analysis.

b. Prerequisites: ME 002: An introduction to the use of MATLAB in engineering
computation.

c. Required Course

. Specific goals for the course:
a. Upon completion of the course, students should be able to:
1. Use conservation laws to set up mathematical models for simple engineering
systems.
Convert the mathematical models to MATLAB code.
Evaluate the model with data from the real world.
Display responses of the system to inputs using MATLAB graphics.
Use the code to analyze/design the system.
hese course objectives contribute to the following Student Outcomes:
Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (c): An ability to design a system, component, or process to meet
desired needs.
3. Outcome (e): An ability to identify, formulate, and solve engineering problems.
4. Outcome (g): An ability to communicate effectively.

PR wN

Brief list of topics to be covered:
Introduction to MATLAB Programming, Script M-file and functions, Data type and
format, Matrix operation, I/O management, Debugging and profiling, Program structure,
Visualization, GUI- Graphical User Interfaces
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At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 100A- Thermodynamics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: MWF- 11:10AM-12:00PM (BRNHL A125)

Discussion: Monday- 3:10PM-4:00PM (HMNSS 1503)
Monday- 4:10PM-5:00PM (SURGE 171)
Monday- 5:10PM-6:00PM (PHY 2104)

. Instructor’s or course coordinator’s name: Dr. Lorenzo Mangolini

. Textbook, title, author, and year:

Fundamentals of Engineering Thermodynamics, by M.J. Moran and H.N. Shapiro, 6" ed.,
Wiley, 2007. ISBN 978-0471787358

Thermodynamics 6e Binder Ready Version, by M.J. Moran and H.N. Shapiro, 6" ed.,
Wiley, 2007. ISBN 978-0470921951

a. Other supplemental material: none

. Specific course information:

a. Introduces basic concepts and application of thermodynamics relevant to mechanical
engineering. Topics include work and energy, the first law of thermodynamics,
properties of pure substances, system and control volume analysis, the Carnot cycle,
heat and refrigeration cycles, the second law of thermodynamics, entropy, and
reversible and irreversible processes. Credit is awarded for only one of CHE 100 or
ME 100A.

b. Prerequisites: MATH 010A, ME 018, PHY'S 040B.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:
1. Evaluate the properties of an ideal gas, and be aware of some corrections for non-
ideal behavior.
2. Evaluate the properties of pure substances from tabular data.
Identify appropriate control volumes for the analysis of various engineering
system such as nozzles, pumps, turbines, and heat exchangers.
Apply the 1st law of thermodynamics (energy) to open and closed systems.
Apply the 2nd law of thermodynamics (entropy) to open and closed systems.
Identify fundamental limits on the efficiency of refrigerators and heat engines.
Analyze the performance of basic cycles, such as the Rankine or Brayton cycle.
hese course objectives contribute to the following Student Outcomes:
Outcome (a): Ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.
3. Outcome (c): An ability to design a system, component, or process to meet
desired needs

w
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4. Outcome (e): An ability to identify, formulate, and solve engineering problems.
5. Outcome (K): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.
7. Brief list of topics to be covered:

Work and energy, the first law of thermodynamics, properties of pure substances, system

and control volume analysis, the Carnot cycle, heat and refrigeration cycles, the second
law of thermodynamics, entropy, and reversible and irreversible processes.
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1. ME 100B- Thermodynamics

2. Credits and contact hours:
4 Credits: Lecture, 3 hours’; discussion, 1 hours
Lecture: TR- 2:10PM- 3:30PM (SPTH 1222)
Discussion: Monday- 5:10PM- 6:00PM (LSP 2418)

3. Instructor’s or course coordinator’s name: Dr. Akula Venkatram

4. Textbook, title, author, and year:
M. J. Moran and H. N. Shapiro, Fundamentals of Engineering Thermodynamics, Wiley,
latest edition
a. Other supplemental material: none

5. Specific course information:

a. Topics include the second law of thermodynamics, entropy function, entropy
production, analysis of cycles, vapor power systems, gas power systems, refrigeration
and heat pump systems, equations of state, thermodynamic property relations, ideal
gas mixtures and psychrometrics, multicomponent systems, combustion, and reacting
mixtures.

b. Prerequisites: ME 100A

c. Elective Course

6. Specific goals for the course:
a. Upon completion of this course, the student should be able to:
1. Derive and use relations used to calculate h, u, and s from equations of state and
empirical dataonp, v, T

2. Solve problems involving ideal gas mixtures

3. Analyze air conditioning systems

4. Determine products and energy produces in combustion reactions

5. Determine adiabatic flame temperature

6. Calculate equilibrium composition in reaction systems

b. These course objectives contribute to the following Student Outcomes:

1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (c): An ability to design a system, component, or process to meet
desired needs.

3. Outcome (e): An ability to identify, formulate, and solve engineering problems.

4. Outcome (g): An ability to communicate effectively.

5. Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.
6. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
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Topics include the second law of thermodynamics, entropy function, entropy production,
analysis of cycles, vapor power systems, gas power systems, refrigeration and heat pump
systems, equations of state, thermodynamic property relations, ideal gas mixtures and
psychrometrics, multicomponent systems, combustion, and reacting mixtures

156



ME 103- Dynamics

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: TR- 8:10AM-9:30AM (ENGR2 142)
Discussion: Wednesday- 11:10AM -12:00PM (MSE 003)

Instructor’s or course coordinator’s name: Dr. Sundar Venkatadriagaram

. Textbook, title, author, and year:

Hibbeler, R. C., Engineering Mechanics: Dynamics, 12t edition, Pearson Prentice Hall,
2010

a. Other supplemental material: none

Specific course information:

a. Topics include vector representation of kinematics and kinetics of particles; Newton’s
law of motion; force-mass-acceleration, work-energy, and impulse-momentum
methods; Kinetics of systems of particles; and kinematics and kinetics of rigid bodies.

b. Prerequisites: MATH 046, ME 010 with a grade of “C-* or better, ME 018

c. Required Course

Specific goals for the course:
a. Upon completion of this course, students will be able to:
1. Kinematics of particles and rigid bodies: choose an appropriate coordinate system
and analyze the motion — position, velocity and acceleration — of a particle
2. Kinetics of particles and rigid bodies: derive equations of motion using Newton’s
laws
3. derive the equations of motion for a system using the work-energy method
4. derive the equations of motion for a system using impulse-momentum method
b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (e): An ability to identify, formulate, and solve engineering problems.
3. Outcome (K): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practices.

Brief list of topics to be covered:

Kinematics of particles; Kinematics of rigid bodies; Kinetics of particles — forces and
accelerations; Kinetics of rigid bodies — forces and accelerations; Kinetics of particles —
work and energy; Kinetics of bodies — work and energy; Kinetics of particles — impulse
and momentum; Kinetics of rigid bodies — impulse and momentum

157



ME 110- Mechanics of Materials

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 5:10PM- 6:30PM (LFSC 1500)
Discussion: Monday- 12:10PM-1:00PM (ENGR?2 142)

Monday- 9:10AM- 10:00AM (WAT 1111)
Friday- 3:10PM- 4:00PM (ENGR2 142)

. Instructor’s or course coordinator’s name: Dr. Masaru Rao

. Textbook, title, author, and year:

Mechanics of Materials, J.M. Gere & B.J. Goodno, 7" Edition, Cengage, 2009. ISBN: 0-
534-55397-

a. Other supplemental material: none

. Specific course information:

a. Topics include mechanics of deformable bodes, subjected to axial, torsional, shear,
and bending loads; combines stresses; columns; energy design; and their applications
to the design of structures.

b. Prerequisites: Math 046, ME 010 with a grade of “C-“ or better, ME 018.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

2.

3.

8.

9.

Understand basic concepts of stress, strain and their relations based on linear
elasticity.

Understand and know how to calculate stresses and deformation of a bar due to an
axial loading under uniform and non-uniform conditions.

Understand and know how to calculate stresses and deformation of a torsional
bar.

Understand how to develop shear-moment diagram of a beam and find the
maximum moment/shear and their locations.

Understand how to calculate normal and shear stresses on any cross-section of a
beam.

Understand and know how to calculate deflections of a beam under combined
loads by using methods of moment-area and superposition.

Understand and know how to calculate deflection of a beam, when a beam is
statically indeterminate.

Understand and how to use Mohr’s circle to calculate principal stresses and angles
in plane stress cases.

Able to apply all knowledge learned in the course to calculate stresses on pressure
vessels, beams and structures under combined loadings

b. These course objectives contribute to the following Student Outcomes:

1.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
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2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Normal stress & strain; Mechanical properties of materials, Linear elasticity; Shear stress
& strain; Allowable stresses, Elongation of axially loaded members, Statically
indeterminate axial members & Thermal effects, Torsion of circular bars & Nonuniform
torsion, Statically indeterminate torsion, Beams - Loads, & reactions, shear & bending
moment diagrams, Beams - Normal stress & longitudinal strain , Beams - Shear stress,
Beam deflection - M(x) integration method, Beam deflection - Superposition method,
Beams - Statically indeterminate beams, Stress transformations for plane stress, Principal
stresses, max shear stresses, & Mohr’s circle, Pressure vessels, Combined loadings
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ME 113- Fluid Mechanics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 3:40PM- 5:00PM (WAT 1000)
Discussion: Wednesday- 3:10PM-4:00PM (SPR 2339)

Friday- 8:10AM- 9:00AM (WAT 2240)
Friday- 4:10PM- 5:00PM (SPR 2339)

. Instructor’s or course coordinator’s name: Dr. Lorenzo Mangolini

. Textbook, title, author, and year:

Introduction to Fluid Mechanics by R.W. Fox and A.T. McDonald, 8" edition, New
York, Wiley. ISBN 9780470547557

a. Other supplemental material: none

. Specific course information:

a. Introduces principle of fluid mechanics relevant to mechanical engineering. Topics
include shear stresses and viscosity, fluid statics, pressure, forces on submerged
surfaces, Bernoulli and mechanical energy equations, control volume approach, mass
conservation, momentum and energy equations, the differential approach, turbulent
flow in pipes, and lift and drag.

b. Prerequisites: ME 046, PHYS 040B, ME 010 with a grade of “C-“or better, ME 018.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

2.

5.
6.

7.

Distinguish fluids from solids and develop an ability to understand basic fluid
properties such as density, viscosity, surface tension, etc.

Correctly identify and analyze fluid statics (hydrostatics) problems involving
forces and moments on planar and curved surfaces, including concept of centroid,
center of pressure, and buoyancy.

Identify conditions under which Bernoulli equation may be applied, and correctly
apply this principle in problem solving. Demonstrate an understanding of the
mechanical energy equation.

Apply basic principles of conservation of mass (COM), Newton’s second law
(NSL), and conservation of energy (COE or | Law of Thermodynamics) to
properly identified control mass and control volumes, involving stationary and
moving reference frames.

Demonstrate some familiarity with differential forms of equations of motion.
Carry out calculations involving energy loss in pipe flow, successfully utilizing
the Moody diagram.

Display an understanding of lift, drag, lift coefficient, and drag coefficient
associated with external flow dynamics.

b. These course objectives contribute to the following Student Outcomes:
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1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Introduction, Fluid Statics, Integral Equations, Different form of Motion Equations,
Bernoulli & Energy, Inviscid Flow, Flow in Pipes, Internal viscous flow, Drag and Lift,
External viscous flow, Compressible Flows
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ME 114- Introduction to Material Science and Engineering

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MWF- 1:10AM-2:00PM (MSE 104)
Discussion: Wednesday- 8:10AM- 9:00AM (MSE 003)

Wednesday- 5:10PM- 6:00PM (INTN 1006)
Friday- 8:10AM- 9:00AM (MSE 103)

. Instructor’s or course coordinator’s name: Dr. Javier Garay

. Textbook, title, author, and year: Introduction to Materials Science and Engineering, J.
Schackelford, 7" Edition
a. Other supplemental material: none

. Specific course information:

a. Covers materials classification, atomic structure and interatomic bonding, crystal
structure of metals, imperfections in solid, diffusion, mechanical properties of
engineering materials, strengthening mechanisms, basic concepts of fracture and
fatigue.

b. Prerequisites: CHEM 001B, PHY 040; Upper-division standing

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

6.

7.

Demonstrate an understanding of and the ability to draw cubic crystal structures.
Understand and draw phase diagrams.

2.
3. Apply and understand Fick’s laws.
4.
5

Calculate and understand the importance of defects.

Explain the concepts behind X-ray diffraction, scanning electron microscopy, and
transmission electron microscopy.

Draw and understand stress-strain diagrams and fatigue diagrams. Perform
fracture calculations.

Understand the principles behind functional properties such as thermal, electrical,
optical and magnetic.

b. These course objectives contribute to the following Student Outcomes:

1.

N

Nookw

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

An ability to design a system, component, or process to meet desired needs.
Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Overview of material property-structure relationships, Material structure, Mechanical
Behavior, Electrical Properties, Magnetic Properties, Thermal properties, Optical
properties, Material Processing, Solid state mass transfer—Diffusion, Material
characterization.
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ME 116A — Heat Transfer

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 9:40AM- 11:00AM (MSE 116)
Laboratory: Monday- 10:10AM-11:00AM (INTN 1002)

Monday- 4:10PM- 5:00PM (PHY 2104)
Wednesday- 3:10PM- 4:00PM (BOYHL 1471)

. Instructor’s or course coordinator’s name: Dr. Kambiz Vafai

. Textbook, title, author, and year:

Incropera, David P. Dewitt, Theodore L.Bergman and Adrienne S. Lavine, Fundamentals
of Heat and Mass Transfer, John Wiley & Sons, 6th edition.

a. Other supplemental material: none

. Specific course information:

a. Introduces the analysis of steady and transient beat conduction, fin and heat
generating systems, two-dimensional conduction, internal and external forced
convection, natural convection, radiation heat transfer, heat exchanges, and mass
transfer

b. Prerequisites: ME 046, ME 100A, ME 113

c. Co-requisites: ME 113

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

arwn

@

10.

11.

Demonstrate comprehensive derivation of the conduction equation and its
ramifications.

Analyze heat generating systems.

Illustrate enhanced cooling extended surface assemblies.

Display two-dimensional heat conduction.

Illustrate the numerical simulation of two dimensional steady state and one-
dimensional transient conduction problems utilizing finite difference formulation.
Demonstrate the transient heat transfer and lumped capacitance method as well as
the spatial and transient analysis

Demonstrate laminar and turbulent external forced convection over a plane
external boundary and other body shapes.

Establish laminar and turbulent internal forced convection with uniform wall
temperature and uniform wall heat flux.

Exhibit the general aspects of radiation interaction: processes for black and gray
bodies and radiation properties such as emissivity, absorptivity, reflectivity and
transmissivity.

Study radiation exchange between surfaces (black and diffuse-gray surfaces) and
learn the engineering use of view of factor

Illustrate heat transfer interactions and log mean temperature computations
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12. Demonstrate natural convection heat transfer.

b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.
3. Outcome (c): An ability to design a system, component, or process to meet
desired needs.
Outcome (d): An ability to function on multidisciplinary terms.
Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.
9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.
10. Outcome (j): Knowledge of contemporary issues.
11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Energy production and conservation, design and analysis of various engineering systems,
generation of electrical power, engine components, boilers, condensers, turbines,
electronic cooling, biological and environmental applications, manufacturing
applications, nuclear energy production, combustion, geothermal operations, heat
exchanger performance and propulsion systems to name a few.
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ME 116B- Thermodynamics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 3:40PM-5:00PM (PRCE 3374)
Discussion: Tuesday- 2:10PM- 3:00PM (SPR 2343)

. Instructor’s or course coordinator’s name: Dr. Kambiz Vafai

. Textbook, title, author, and year:

Advanced Heat and Mass Transfer, by A. Faghri, Y. Zhang, and J. R Howell, 2010 by
Global Digital Press (ISBN: 978-0-9842760-0-4), latest edition

a. Other supplemental material: none

. Specific course information:

a. Covers analytical and numerical methods in heat transfer and fluid mechanics. Topics
include heat conduction and convection, gaseous radiation, boiling and condensation,
general aspects of phase change, mass transfer principles, multimode heat transfer
and the simulation of thermal fields, and the heat transfer process.

b. Prerequisites: ME 116A

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, students will have gained knowledge in:

1.

2.
3.

o ks

11.

12.

Derivation of the steady conduction equation for extended surfaces with internal
heat generation or relative

Motion

General aspects of Phase Change and analysis of time-dependent heat conduction
equation

Numerical investigation of two-dimensional heat conduction

Analysis of laminar and turbulent external forced convection over a plane wall
and other body shapes

General aspects of Film Condensation and analysis of laminar and turbulent
internal forced convection through a duct with uniform wall temperature and
uniform wall heat flux

Investigating different flow regimes for film condensation

General aspects of boiling and investigating various boiling regimes and natural
convection

Advanced aspects of phase change

. Study radiation exchange between surfaces for engineering applications and

practical applications of view factors

Investigating radiative transport in participating media and learning how to
perform engineering calculations

Investigating the analogy between mass transfer and heat transfer, mass diffusion
through a stationary medium, and mass transfer by convection

b. These course objectives contribute to the following Student Outcomes:
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1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Foundation of Heat Transfer, Steady/ Unsteady Multidimensional Heat Conduction,
analytical technique, computational heat conduction, External Forced Convection,
Internal Forced Convection, Foundation of Convection, Convection with change of
Phase, Boiling Heat Transfer, Condensation, Radiation, Mass Transfer Principles.

167



ME 117- Combustions and Energy Systems

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 2:10PM- 3:30PM (MSE 003)
Discussion: Monday- 1:10PM- 2:00PM (MSE 003)

Instructor’s or course coordinator’s name: Dr. Heejung Jung

Textbook, title, author, and year:

An Introduction to Combustions, Concepts and Applications by Stephen R. Turns, 2"
Edition, McGraw-Hill

a. Other supplemental material: none

Specific course information:

a. Discusses premixed and diffusion flames; fuel-air thermochemistry; combustion-
driven engine design and operation; engine cycle analysis; fluid mechanics in engine
components; pollutant formation; and gas turbines.

b. Prerequisites: ME 100A, ME 113, ME 116A.

c. Elective Course

Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.
2.

Demonstrate an understanding in combustion fuel structure and fuel properties.
Describe combustion-related processes in an IC engine including a detailed
understating of key parameters such as brake horse power, mean effective
pressure, specific fuel consumption efficiency, and air fuel ratio.

Utilize adiabatic flame temperature concept and compute equilibrium composition
of fuel air mixtures.

Apply chemical kinetic principles including reaction rate constant and equilibrium
constant, and develop an appreciation of global versus elementary chemical
reactions

Define and utilize laminar burning in velocity and it relationship to fuel-air
equivalence ratio, flammability limits. Distinguish laminar from turbulent
premised flames. Display an understanding of laminar non-premixed flames,
including flame height/length.

Demonstrate a qualitative and quantitative understanding of primary and
secondary pollutants from IC engines, including fundamentals of exhaust gas
treatment.

b. These course objectives contributes to the following Student Outcomes:

1.

2.

3.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.
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Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Premixed and diffusion flames, fuel-air thermochemistry, combustion-driven engine
design and operation, engine cycle analysis, pollutant formation, fluid mechanics in
engine components, and gas turbines
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ME 118- Mechanical Engineering Modeling and Analysis

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: MWF- 11:10AM-12:00PM (MSE 104)

Discussion: Monday- 3:10PM-4:00PM (MSE 003)
Wednesday- 5:10PM-6:00PM (MSE 103)

. Instructor’s or course coordinator’s name: Dr. Guanshu Xu

. Textbook, title, author, and year:

Applied Numerical Methods with MATLAB by Steven C. Chapra, 3" Edition, McGraw
Hill, 2012

a. Other supplemental material: none

. Specific course information:

a. Introduces data analysis and modeling used in engineering through the software
package MATLAB. Numerical methods include descriptive and inferential statistics,
sampling and bootstrapping, fitting linear and nonlinear models to observed data,
interpolation, numerical differentiation and integration, and solution of systems of
ordinary differential equations. Final project involves the development and evaluation
of a model for an engineering system.

b. Prerequisites: MATH 046, ME 18

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

Understand basic concept of modeling and numerical analysis

Know and use numerical methods for roots and optimization

Can use numerical methods for linear algebraic equations

Know how to do curve fitting

Know how to do numerical integration and differentiation

Can use numerical methods to solve ordinary differential equations

Can do numerical analysis using matlab programming

Can do modeling and analysis of practical engineering problem
hese course objectives contributes to the following Student Outcomes:
Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.
Outcome (c): An ability to design a system, component, or process to meet
desired needs.
Outcome (d): An ability to function on multidisciplinary terms.
Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Modeling of engineering problems, Numerical analysis, Computer programming, Error
Analysis, Bisection Method, Newton-Raphson Method, Local and global optima,
Methods for one dimensional optimization, Gauss elimination, LU decomposition, Linear
and nonlinear regression, Polynomial interpolation, Trapezoidal rule, Gauss Quadrature,
Forward and backward differentiation, Initial-value problem, Euler’s method, Runge-
Kutta methods, Dynamic systems.
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ME 120- Linear Systems and Controls

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MW- 6:10PM-7:30PM (BRNHL A125)
Discussion: Monday- 8:10AM-9:00AM (SPR 2339)

Wednesday- 9:10AM-10:00AM (SPR 2339)
Friday- 2:10PM- 3:00PM (SPR 2339)

. Instructor’s or course coordinator’s name: Dr. Guanshu Xu

. Textbook, title, author, and year:

Linear Systems Primer. P. J. Antsaklis and A. N. Michel. Birkh&user.

Feedback Systems: An Introduction for Scientists and Engineers. K. A. Astrom and R. M.
Murray. Princeton University Press.

a. Other supplemental material: Posted on iLearn

. Specific course information:

a. Introduces the modeling and analysis of dynamic systems, emphasizing the common
features of mechanical, hydraulic, pneumatic, thermal, electrical, and
electromechanical systems. Controls are introduced through state equations,
equilibrium, linearization, stability, and time and frequency domain analysis.

b. Prerequisites: EEO01A, EEOLLA, ME 103.

c. Co-

requisites: NA

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, students will have gained knowledge in:

NN E

9.
10.
11.

Modeling linear systems (electrical, mechanical, biological)
Laplace transforms method to solve differential equations
Transfer functions and block diagrams

Matrix representation of linear systems

Similarity transformations and diagonalization

Stability analysis for linear systems

Linearization

Controllability

Observability

Closed loop systems

MATLAB linear systems toolbox.

b. These course objectives contributes to the following Student Outcomes:

1.

2.

3.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.
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Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Class introduction. Modeling dynamical systems, Review: Complex numbers, vectors,
vector spaces, Linear maps and matrices, Eigenvalues, eigenvectors, diagonalization,
Solving linear systems, Laplace transforms. Poles and zeros, Impulse response, Step
response. Initial and final value theorems. Block diagrams, Transient and stationary
response, Stability, Frequency response, Linearization, Controllability, Observability,
Closed loop systems, Closed loop systems.
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ME 121- Feedback Control

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MW- 5:40PM-7:00PM (CHUNG 143)
Discussion: Friday- 1:10PM-2:00PM (OLMH 421)

. Instructor’s or course coordinator’s name: Dr. Elisa Franco

. Textbook, title, author, and year:

Control System Design: An Introduction to State-Space Methods. B. Friedland, Dover
Books on Electrical Engineering

Feedback Systems: An Introduction for Scientists and Engineers. K. A. Astrom and R. M.
Murray. Princeton University Press.

a. Other supplemental material: on iLearn

. Specific course information:

a. Introduces students to the analysis and design of feedback control systems using
classical control methods. Topics include control system terminology, block
diagrams, analysis and design of control systems in the time and frequency domains,
closed-loop stability, root locus, Bode plots, and an introduction to analysis in state-
space.

b. Prerequisites: ME 118, ME 120

c. Elective Course

. Specific goals for the course
a. Upon completion of this course, the student should be able to:

1. Modeling feedback systems (electrical, mechanical, biological)

2. Laplace transforms method

3. Transfer functions and block diagrams

4. Eigenvalue placement

5. Frequency domain analysis

6. PID Control

7. Loop shaping

8. MATLAB: linear systems toolbox

b. These course objectives contribute to the following Student Outcomes:

1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet
desired needs.

4. Outcome (d): An ability to function on multidisciplinary terms.

5. Outcome (e): An ability to identify, formulate, and solve engineering problems.

6. Outcome (f): An ability to understand of professional and ethical responsibility.

7. Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (K): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Introduction to feedback, state space representation of linear and nonlinear systems,
Dynamics of linear systems, Stability, Review of Laplace transforms. Input/output
representation, Block diagrams, Frequency domain analysis: Bode plots, Open loop vs
closed loop transfer function, Nyquist criterion and diagrams, PID Control, Frequency
domain design. Sensitivity functions, Loop shaping
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1. ME 122- Vibrations

2. Credits and contact hours:
4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MW- 7:10PM- 8:30PM (MSE 103)
Discussion- Friday- 11:10AM-12:00PM (MSE 103)

3. Instructor’s or course coordinator’s name: Dr. Guanshiu Xu

4. Textbook, title, author, and year:
Theory of Vibration with Applications, by W. T. Thomson and M. D. Dahleh, 5th ed.,
Prentice Hall, 1998. ISBN 978-0136510680.
a. Other supplemental material: none

5. Specific course information:

a. Covers free and forced vibration of discrete systems with and without damping
resonance; matrix methods for multiple degree-of-freedom systems; normal modes,
coupling, and normal coordinates; and use of energy methods.

b. Prerequisites: ME 103

c. Elective Course

6. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

1. Apply computational & numerical techniques to solve vibration problems.

2. Calculate the motion of free vibrations with and without damping.

3. Use energy methods to calculate the effective mass and stiffness of multi-
component systems with one degree of freedom.

4. Calculate the motion of forced vibrations with and without damping.

5. Understand issues related to resonance

6. Apply matrix methods to systems with two or more degrees of freedom.

7. Understand normal modes of vibration, coupling, and normal coordinates.

These course objectives contribute to the following Student Outcomes:

1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (i): Recognition of the need for and an ability to engage in lifelong

learning.

6. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

o~

7. Brief list of topics to be covered: Free Vibration of Systems of One Degree of Freedom,
Excited Vibration of Systems of One Degree of Freedom, Vibration of Systems of
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Multiple Degrees of Freedom, Computational Methods for Vibration Analysis, Vibration
of Continuous Systems

177



ME 130- Kinematic and Dynamic Analysis of Mechanisms

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MWF- 3:10PM- 4:00PM (ENGR2 142)
Discussion: Wednesday- 5:10PM- 6:00PM (INTS 2134)

Friday- 1:10PM- 2:00PM (LFSC 2418)

. Instructor’s or course coordinator’s name: Dr. Sundar Venkatadriagaram

. Textbook, title, author, and year: Mechanics of machines- W.L. Cieghorn, Oxford
University Press, 2005.
a. Other supplemental material: None

. Specific course information:

a. Explores the kinematic analysis of planar mechanisms including linkages, cams, and
gear trains. Introduces concepts of multibody dynamics.

b. Prerequisites: ME 009, ME 103

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

Develop an acquaintance with principles of planar kinematics

Learn analytical formulation and solution of position, velocity, and acceleration
for planar kinematics

Learn graphical position, velocity and acceleration of planar mechanisms

Use Matlab to solve planar kinematics problems

Learn the concepts of cam and gear systems

Learn graphical and analytical methods to perform dynamic analysis of
mechanisms

Develop technical writing and communication skills

Develop an ability to study, analyze and re-create a comprehensive system

b. These course objectives contribute to the following Student Outcomes:

1.

2.

No ok

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.
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9. Outcome (j): Knowledge of contemporary issues.
10. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Topics include kinematics, dynamics, and mechanical advantages of machinery;
displacement velocity and acceleration analyses of linkages, the fundamental law of
gearing and various gear trains; and computer-aided mechanism design and analysis.
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10.

11.

12.

13.

ME 131- Design of Mechanisms

Credits and contact hours:
4 Credits: Lecture, 3 hours; discussion, 1 hour

Instructor’s or course coordinator’s name: Sundararajan V

Textbook, title, author, and year:

Design of Machinery, by , Robert Norton, 3" Ed. McGraw Hill

Recommended:

Mechanism Design: Enumeration of Kinematic Structures According to Function, L.W. Tsali,
CRC Press, Boca Raton, FL 2000

Geometric Design of Linkages, J. M. McCarthy, Springer, New York, 2000

Kinematics, Dynamics and Design of Machinery, K. J. Wardon and G. L. Kinzel, John Wiley &
sSons

Specific course information:

d. Anintroduction to the field of mechanical engineering. Topics include the mechanical
engineering profession; machine components; forces in structures and fluids;
materials and stresses; thermal and energy systems; machine motion; and machine
design.

e. Prerequisites: MATH 005 or equivalent.

f. Required Course

Specific goals for the course:
c. Upon completion of this course, the students should be able to:
a. Analyze the kinematics of planar mechanisms
b. Synthesize planar mechanisms to perform simple operations using graphical
and analytical methods
c. Analyze and synthesize spherical mechanisms
d. Analyze spatial mechanisms
e. Synthesize spatial mechanisms to perform simple tasks.
d. These course objectives contribute to the following Student Outcomes:
4. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
5. Outcome (c): an ability to design a system, component, or process to meet desired
needs with realistic constraints
6. Outcome (e): an ability to identify, formulate, and solve engineering problems
Outcome (g): An ability to communicate effectively.
8. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice

~
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14. Brief list of topics to be covered: Introduction to kinematic synthesis, mechanisms and
machines, mobility, number synthesis, review of position, velocity, acceleration analysis,
Classification of Mechanisms, Type Synthesis , Graphical Link Synthesis — Two
Positions, Precision Points, Graphical Link Synthesis — Three Positions and More
Positions, Quick Return Mechanisms and cognates, straight-line mechanisms, Analytical
Linkage Synthesis — Two and Three Positions, More than Three Positions, coupler-point
curve synthesis, Introduction to spherical kinematics, analysis and synthesis of spherical
chains, Introduction to spatial kinematics, analysis and synthesis of spatial chains
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ME 133- Introduction to Mechatronics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; laboratory, 3 hours.
Lecture: TR- 5:10PM- 6:30PM (SPR 1102)
Laboratory: Friday- 8:10AM- 11:00AM (B213AA)

Friday- 5:10PM- 8:00PM (B213AA)

. Instructor’s or course coordinator’s name: Dr. Salah Feteih

. Textbook, title, author, and year:

“Introduction to Mechatronics and Measurement Systems” , D. Alciatore and M. Histand,
4" edition, published by McGraw Hill (www.mhhe.com), ISBN-13 9780073380230.

a. Other supplemental material: none

. Specific course information:

a. Involves design of planar, spherical, and spatial mechanisms using both exact and
approximate graphical and analytical techniques. Requires a computer-aided design
project.

b. Prerequisites: ME 120

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

1.

2.

3.

9.

10.

Introduction to electric circuits: components, Kirchohff law, AC & DC circuit
analysis, transformer, power and efficiency and their use in Mechatronics.
Familiarize the students with semiconductor electronics principles, components
and processes

Introduce system frequency responses, system bandwidth, amplitude and phase
linearity.

Familiarize the students with the basic principles of operation and the use of
operational amplifiers in Mechatronics processes.

In depth review of the concept, programming, and implementation of
Programmable Logic Controller and their use in Mechatronics system.

In depth study and analysis of actuators: electric motors, hydraulic devices, and
pneumatic actuators.

In depth study and analysis of actuators: electric motors, hydraulic devices, and
pneumatic actuators.

Introduce the students to the subjects of digital and logic circuits and their use for
mechatronic systems.

Lab team work and the use, of LabView as a data acquisition and a control system
implementation environment.

In depth review of the concept, programming, and implementation of Micro
Controllers and their use in Mechatronics system.

b. These course objectives contribute to the following Student Outcomes:
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1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Introduction to Mechatronics & DC Electric Circuits, AC Electric Circuits Analysis;
Semiconductor Electronics, System Response, Analog Signal Processing, Digital
Circuits, Microcontroller Programming & Interface, Programmable Logic Controller,
Data Acquisition & Sensors, Actuators

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.

183



ME 135- Transport Phenomena

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: TR- 5:10PM- 6:30PM (OLMH 421)

Discussion: Monday- 2:10PM- 3:00PM (ENGR2 142)
Tuesday- 4:10PM- 5:00PM (SURGE 173)

. Instructor’s or course coordinator’s name: Dr. Akula Venkatram

. Textbook, title, author, and year:

Fundamentals of Heat and Mass Transfer by Incropera, DeWitt, Bergman, Lavine
(ID), Wiley.

Introduction to Fluid Mechanics by Fox, McDonald, and Pritchard (FM), Wiley.

Fundamentals of Engineering Thermodynamics by Moran and Shapiro (MS), Wiley.

a. Other supplemental material: none

. Specific course information:

a. Introduces new concepts of thermodynamics, fluid mechanics, and heat transfer:
sychrometry, combustion, one-dimensional compressible flow, and turbomachinery.
Integrates the most important concepts of transport of momentum, heat, and mass.

b. Prerequisites: ME 100A, ME 113, ME 116A.

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:
1. Derive the differential form of the mass, momentum, and the energy equations,
and apply
2. them to engineering problems
Specialize the conservation equations to the boundary layer, and use results to
solve
4. transport problems in internal and external flows
5. Analyze one-dimensional compressible flow through nozzles and diffusers
6. Analyze turbomachines and pipe systems
b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (e): An ability to identify, formulate, and solve engineering problems.

w

Brief list of topics to be covered:

New concepts of thermodynamics, fluid mechanics, and heat transfer: sychrometry,
combustion, one-dimensional compressible flow, and turbomachinery. Integrates the
most important concepts of transport of momentum, heat, and mass.
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ME 136- Environmental Impacts of Energy Production and Conversion

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour.
Lecture: MWF- 2:10PM- 3:00PM (CHUNG 142)
Discussion: Monday- 11:10AM- 12:00PM (B213AA)

Instructor’s or course coordinator’s name: Dr. Heejung Jung

. Textbook, title, author, and year:

“Air Pollution Control — A Design Approach”, C. David. Cooper, F. C. Alley, Waveland
Press, Inc.; 4™ Ed.
a. Other supplemental material: none

Specific course information:

a. Covers thermodynamics, heat transfer, and fluid mechanics as applied to the
examination of the environmental impacts of energy production and conversion.
Topics include pollution associated with fossil fuel combustion, environmental
impacts of energy use, turbulent transport of pollutants, and principles used in the
design of pollution control equipment.

b. Prerequisites: ME 100A, ME 113, ME 116A

c. Elective Course

Specific goals for the course:
a. Upon completion of this course, the student should be able to:
1. Estimate energy needs associated with human activities in industrial societies.
2. Explain and choose between alternative methods of energy production and
storage.
Explain the environmental impacts of different energy production methods.
Estimate pollutant emissions from energy production activities.
Estimate the impact of pollutant emissions on air quality
Select pollution control equipment and provide preliminary designs.
Write and present papers on environmental issues related to energy production
and use.
8. Work in team to estimate the environmental impact of specified energy
production plant, and design methods to reduce the impact.
b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
2. Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.
3. Outcome (c): An ability to design a system, component, or process to meet
desired needs.
4. Outcome (d): An ability to function on multidisciplinary terms.
Outcome (e): An ability to identify, formulate, and solve engineering problems.
6. Outcome (f): An ability to understand of professional and ethical responsibility.
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Outcome (g): An ability to communicate effectively.

8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.

7. Brief list of topics to be covered:
Resource consumption, principles of energy conversion, electrical energy generation and
transmission, renewable energy, transportation, fossil-powered power plants, pollution
control, environmental impacts.
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ME 137- Environmental Fluid Mechanics

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour.
Lecture: MWF- 03:10PM- 04:00PM (INTS 1134)
Discussion: Wednesday- 5:10PM- 6:00PM (MSE 011)

. Instructor’s or course coordinator’s name: Dr. Marko Princevac

. Textbook, title, author, and year: TBA
a. Other supplemental material: none

. Specific course information:

a. Covers the application of fluid mechanics to flows in the atmosphere and oceans.
Topics include hydrostatic balance, Coriolis effects, geostrophic balance, boundary
layers, turbulence, tracer and heat transport.

b. Prerequisites: ME 100A, ME 113

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

1.

N o PANOORWLOD

NG~ W

10.
11.

Demonstrate an understanding of radioactive forcing of the atmosphere, including
the greenhouse effect.

Carry out calculation involving surface energy balance.

Identify phenomena related to different atmospheric stability conditions.

Scale and simplify the governing equations for various environmental flows
Apply the Thermal Wind Equations

Apply geostrophic balance for the upper atmospheric layers

Describe near surface flows using Ekman balance

hese course objectives contribute to the following Student Outcomes:

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

An ability to design a system, component, or process to meet desired needs.
Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

Outcome (j): Knowledge of contemporary issues.

Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.
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7. Brief list of topics to be covered:
Boundary layers, radiation, atmospheric stability, seasonal effects, sensible and laten
heat, turbulence, waves, Cariolis effects, Ekman spiral, potential voracity, thermally
driven flows, global circulation, geostrophic and ageostrophic flows, thermal winds,
turbulence closures, air quality issues, atmospheric dispersion and atmospheric
measurements.
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ME 138- Transport Phenomena in Living Systems

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 2:10PM- 3:30PM (INTN 1006)
Discussion: Friday- 9:10AM- 10:00AM (BOYHL 1421)

. Instructor’s or course coordinator’s name: Dr. Akula Venkatram

. Textbook, title, author, and year:

Fundamentals of Heat and Mass Transfer by Incropera, DeWitt, Bergman, Lavine
(ID), Wiley

Introduction to Fluid Mechanics by Fox, McDonald, and Pritchard (FM), Wiley

Fundamentals of Engineering Thermodynamics by Moran and Shapiro (MS), Wiley

a. Other supplemental material: none

. Specific course information:

a. An introduction to the application of the basic conservation laws of mechanics (mass,
linear, momentum, and energy) to the modeling of complex biological systems.
Emphasizes how these concepts can explain and predict life processes.

b. Prerequisites: BIEN 105 or ME 113, MATH 046, PHYS 040B.

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

2.

3.

7.

8.

Learn about the physical properties of body fluids and how diverse solutes are
transported across cell membranes and capillaries.

Understand the mechanisms of blood flow and oxygen transport in biological
systems

Understand the mechanics mechanisms of blood flow in biological systems.
Understand the mechanisms of heat transfer within the human body and use the
Pennes bioheat transport equation to pose and solve simple problems of tissue
heating, freezing and thawing.

Learn what the relevant optical properties of biological tissues are and understand
the mechanisms of light transport within the human body (e.g. Beer’s law)

Learn how to estimate the overall thermal damage induced on human tissues
based on a 1st order kinetic model (Arrhenius)

Develop the basic skill to write short computer codes to solve transport problems
in living systems.

Learn how to seek cutting-edge research, understand it and explain those topics
orally in class.

b. These course objectives contribute to the following Student Outcomes:

1.

2.
3.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
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4. Outcome (j): Knowledge of contemporary issues.

7. Brief list of topics to be covered:
HPL Methodology and Fundamental Concepts in Biotransport, theology of biological
fluids/ biofluids transport, biofluid transport, bioheat transport, biomass transport, light
transport within tissue (Beer’s law), 1* order kinetic model (Arrhenius) to compute

overall thermal damage.
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ME 140- Ship Theory

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour.
Lecture: TBA
Discussion: TBA

. Instructor’s or course coordinator’s name: Dr. Marko Princevac

. Textbook, title, author, and year:
Ship Hydrostatics and Stability, A. Biran, Butterworth Heinemannm, ISBN 0 7506 4988
7

a. Other supplemental material:

Basic Ship Theory Volume 1: Hydrostatic and Strength, K.J. Rawson and E.C.
Tupper, 5th Edition, Butterworth Heinemannm, ISBN 0-7506-5396-5 (digital
version is available)

Introduction to Naval Architecture, E. Tupper, Butterworth Heinemannm, ISBN
0-939773-21-X (digital version is available)

Introduction to Naval Architecture, T.C. Gillmer and B. Johnson, SNAME
Publishing, ISBN 978-087021318-2

. Specific course information:

a. Coverage of ship hull form, static and dynamic stability, ship response to waves,
grounding and flooding, numerical integration of complex three dimensional curved
shapes and mathematical modeling of curved surfaces. Explores engineering
approximations that are necessary for applications of fundamental principles to
complex engineering systems like ships. Project involves design of a hull form and
calculations of all hull parameters.

b. Prerequisites: ME 018, ME 103, ME 113

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:
1. Be able to make two dimensional presentations of complex three dimensional
curved forms.
2. Apply knowledge of buoyancy forces learned in fluid mechanics
3. Apply stability concepts learned in statics and dynamics
4. Perform numerical integration of surface areas and volumes of complex three
dimensional curved bodies
5. Understand dynamic and static stability of floating and submerged objects,
intact and damaged (i.e. partially flooded)
6. Make mathematical models of curved surfaces
b. These course objectives contribute to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
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2. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

4. Outcome (i): Recognition of the need for and an ability to engage in lifelong

learning.

Outcome (j): Knowledge of contemporary issues.

6. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

w

o

7. Brief list of topics to be covered:

Marine terminology, Coefficients of Form, Basic ship hydrostatic, Archimedes principle,
metacentric height and metacentric evolute, Numerical integration in naval architecture,
Hydrostatic curves, Static stability, Dynamic stability, Simple models of stability, Trim
calculations, Stability regulations, Flooding and damage control, Ship behavior in waves,

Influence of waves on ship stability, Computer methods for hull form presentations
(mathematical representation of ship lines, splines, b-splines, parametric surfaces
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ME 153- Finite Element Methods

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour.
Lecture: TR- 3:40PM- 5:00PM (WAT 1101)
Discussion: Monday- 5:10PM- 6:00PM (SPTH 1222)

. Instructor’s

Thursday- 10:10AM- 11:00AM (WAT 1111)

or course coordinator’s name: Dr. Guanshiu Xu

. Textbook, title, author, and year:

The Finite Element Method Linear Static and Dynamic Finite Element Analysis by
Thomas J.R. Hughes, Prentice Hall, 1987 or Dover, 2000.

a. Other supplemental material: none

. Specific course information:

a.

b.
C.

Covers weak form formulation, the Galerkin method and its computational
implementation, mesh generation, data visualization, as well as programming
finite element codes for practical engineering applications.

Prerequisites: ME 118

Elective Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

1.
2
3.
4.
5

6.

Strong and weak form formulation of differential equations

Basics of the finite element method: Galerkin method
Discretization: Mesh generation and shape functions

Computational implementation of the finite element method
Program FEM codes to solve engineering problems

Apply the commercial FEM software to solve engineering problems

b. These course objectives contribute to the following Student Outcomes:

1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as
analyze & interpret data.

3. Outcome (c): An ability to design a system, component, or process to meet
desired needs.

4. Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering

problems.

6. Outcome (f): An ability to understand of professional and ethical

responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

o
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9. Outcome (i): Recognition of the need for and an ability to engage in
lifelong learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.

7. Brief list of topics to be covered:
Basic concepts of the Finite Element Method, A one-dimensional boundary-value
problem, Galerkin approximation method, solving a finite element problem by hand,
linear algebra, computational implementation of the finite element method, two
dimensional boundary value problems
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ME 156- Mechanical Behavior of Materials

. Credits and contact hours:

4 Credits: Lecture, 3 hours; laboratory, 1 hour
Lecture: MWF- 10:10AM- 11:00AM (SPTH 1307)
Laboratory: Friday- 11:10AM- 2:00PM (BRNHL B213AA)

. Instructor’s or course coordinator’s name: Dr. Masa Rao

. Textbook, title, author, and year:
Mechanical Behavior of Materials, T.H. Courtney, 2nd Ed., Waveland Press, 2000,
ISBN: 1-57766-425-6
a. Other supplemental material:
Introduction to Materials Science and Engineering, W. D. Callister, 7th Edition,
Wiley, 2007

. Specific course information:

a. Introduces the theory and experimental techniques for testing the mechanical
behavior of materials and structures. Covers the fundamental mechanisms of
deformation and failure of metals, ceramics, polymers, composite materials, and
electronic materials as well as structural design and materials selection.

b. Prerequisites: Senior standing, ME 110, ME 114

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

CoNR~WNE

Provide an overview of mechanical behavior of material classes.
Familiarize with concept of crystalline material mechanical behavior.
Analyze material stress-stain behavior.

Provide a basis for students to assess plastic deformation in materials.
Familiarize with key dislocation concepts.

Familiarize with concepts fracture mechanics.

Familiarize with important concepts in composite material behavior.
Provide an overview of mechanical behavior of polymers.

Assess high temperature behavior of materials]

10 Properly select materials in mechanical design.
b. These course objectives contribute to the following Student Outcomes:

1.

2.

No o k~ow

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

An ability to design a system, component, or process to meet desired needs.
Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Overview of mechanical behavior, elastic behavior, dislocations, plastic deformation in
metals, strengthening mechanisms, plastic deformation in polymers, fracture mechanics,
toughening, fatigue, high temperature deformation.

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 170A- Experimental Techniques

. Credits and contact hours:

4 Credits: Lecture, 3 hours; laboratory, 3 hour.
Lecture: MWF- 8:10AM- 9:00AM (WAT 1000)
Laboratory: Monday- 5:10PM- 6:00PM (SPTH 1222)

Thursday- 10:10AM- 11:00AM (WAT 1111)

. Instructor’s or course coordinator’s name: Dr. Sundar Venkatadriagaram

. Textbook, title, author, and year:

Theory and Design for Mechanical Measurements, R.S. Figliola and D.E. Beasley, 5"
Edition, John Wiley and Sons, Inc., 2011

a. Other supplemental material: none

. Specific course information:

a. Covers the principles and practice of measurement and control, and the design and
implementation of experiments. Topics include dimensional analysis, error analysis,
signal-to-noise problems, filtering, data acquisition and data reduction, and statistical
analysis. Includes experiments on the use of electronic devices and sensors, and
practice in technical report writing.

b. Prerequisites: EEO01A, EEOL LA, ME 118 (may be taken concurrently)

c. Co-requisites: ME 118

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

Learn the use and implantation of engineering measurement systems

Understand and verify the principles of engineering measurement techniques
Select instruments or measurement methods using errors analysis and statistical
analysis

Learn the basic concepts of characterizing experimental measurement results

Get familiar with basic data acquisition concepts

Construct and perform experiments to measure basic mechanical properties

Work in a team with student peers to complete specific experimental tasks

Learn the skills of taking lab notes, writing technical memorandum and lab
reports

Analyze and interpret experimental data

. Gain a basic skill set (engineering measurement techniques) necessary for more

advanced project-oriented experimental training

b. These course objectives contribute to the following Student Outcomes:

1.

2.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.
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3. Outcome (c): An ability to design a system, component, or process to meet

desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Organization of course, Intro to measurement systems, Design of experiments, Erros
Analysis, Instrumentation, report writing, signal conditioning, sampling rates, electrical
circuits, transient response of electrical circuits, operation amplifiers, Wheatstone bridge,
temperature sensors, heat transfer, transient heat conduction and convection, pressure
transducers, accelerometers, stress/ strain, strain gages, simple beam theory, vibration,
dynamic response of mechanical systems, flow measurements

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 170B- Experimental Techniques

. Credits and contact hours:

4 Credits: Laboratory, 6 hours; discussion, 2 hours
Laboratory: MW- 11:10AM- 2:00AM (BRNHL B213AA)

TR- 11:10AM- 2:00PM (BRNHL B213AA)

Discussion: Friday- 3:10PM- 5:00PM (BRNHL A125)

. Instructor’s or course coordinator’s name: Dr. Heejung Jung

. Textbook, title, author, and year: none
a. Other supplemental material: none

. Specific course information:

a. Analysis and verification of engineering theory using laboratory measurements in
advanced, project-oriented experiments involving fluid flow, heat transfer, structural
dynamics, thermodynamic systems, and electromechanical systems.

b. Prerequisites: ME 103, ME 110, ME 113, ME 116A, ME 170A

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

coarwhE

Apply knowledge of mathematics, science & engineering

Design a system, component, or process for an engineering project

Identify, formulate and solve engineering problems

Communicate effectively through written reports

Understand the impact of engineering solutions on society

Use the techniques, skills and modern engineering tools necessary for engineering
practice

b. These course objectives contribute to the following Student Outcomes:

1.

2.

NG A

9.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

199



11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Linear and radial heat conduction, forced convection, concentric tube heat exchanger,
thermal radiation, stress strain and rope system, damping of vibration, pump
characteristics, friction factors, sonic anemometer.

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 174- Machine Design

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 1:40PM- 3:00PM (UV THES)
Discussion: Monday- 9:10AM- 10:00AM (CHUNG 142)

Thursday- 8:10AM- 9:00AM (SPR 2343)
Friday- 12:10PM- 1:00PM (CHUNG 142)

. Instructor’s or course coordinator’s name: Dr. Masa Rao

. Textbook, title, author, and year:

Budynas and Nisbett, Shigley’s Mechanical Engineering Design, 9" Edition, McGraw
Hill, 2011.

a. Other supplemental material: none

. Specific course information:

a. An introduction to the fundamentals of strength-based design. Topics include
deflection and stiffness, static failure, and fatigue failure.

b. Prerequisites: ME 009, ME103 (can be taken concurrently), ME 110, ME 114

c. Co-requisites: ME 103

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to :

1.

2.
3.

Compute normal and shear stresses due to axial, torsional, bending and shear
loading

Compute principal stresses for plane stress and tri-axial stress states.

Compute the deflections of machine components subject to axial, torsional
bending, and shear loading.

4. Apply theories for design against static failure of ductile materials
5.
6. Apply the above to the design of specific machine elements such as gears,

Apply theories for design against fatigue failure from cyclic loading

bearings, shafts, springs, and fasteners.

b. These course objectives contribute to the following Student Outcomes:

1.

2.

No ok

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

12.

7. Brief list of topics to be covered:

Shear force and bending moments in beams, stress and elastic strain, axial loading,
normal and shear stress in beams, torsion, stress concentration, special loading
conditions, deflection and stiffness, columns, static failure theories, finite element stress
analysis, fatigue failure, shaft design, bearings, gears, fasteners, bolted joint design,
mechanical springs

202



1. ME 175A- Professional Topics in Engineering

2. Credits and contact hours:
2 Credits: Lecture, 2 hours
Lecture: Monday- 3:10PM- 5:00PM

3. Instructor’s or course coordinator’s name: Dr. Tom Stahovich

4. Textbook, title, author, and year:
(1) The technical writing portion of the course will rely on the Pocket Book of Technical
Writing for Engineering and Scientists, 3rd ed., Leo Finkelstein Jr., McGraw Hill, 2008.
This is available from a variety of online vendors.
(2) The engineering economics portion of the course is based on material from Principles
of Engineering Economic Analysis by John A. White, et al. and published by John Wiley
& Sons. A course reader containing only the most essential parts of the text will be
available from the book store for a price that is likely to be less than $20. There are
copies on reserve in the engineering library.
(3) We will use chapters 17 and 18 and an article on computer modeling from Dieter and
Schmidt, Engineering Design, 4th Ed. These materials are available on the publisher’s
website at: http://highered.mcgraw-hill.com/sites/0072837039/ and can be found on
iLearn.
a. Other supplemental material: none

5. Specific course information:
a. Topics include technical communication, teamwork, project management,
engineering economics, professional ethics, and computer-aided design. Satisfactory
(S) or No Credit (NC) grading is not available.
b. Prerequisites: Senior standing in Mechanical Engineering, ME 009.
c. Required Course

6. Specific goals for the course:
a. Upon completion of the course, students should be able to:
1. Apply the skills necessary to successfully work in a tram-based environment.
2. Develop good technical communication skills.
3. Develop an understanding of the principle of engineering economics.
4. Develop an understating of and appreciation for the professional and ethical
responsibilities of engineers.
b. These course objectives contributes to the following Student Outcomes:
1. Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.
Outcome (d): An ability to function on multidisciplinary terms.
Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.
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7. Outcome (j): Knowledge of contemporary issues.
8. Outcome (K): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Technical communication, Engineering economics, Professional Ethics
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ME 175B- Mechanical Engineering Design

. Credits and contact hours:

3 Credits: Lecture, 2 hours; laboratory, 3 hour.
Lecture: Monday- 4:10PM-6:00PM (BOYHL 1471)
Laboratory: Monday- 6:10PM- 9:00PM

Thursday- 6:10PM- 9:00PM

. Instructor’s or course coordinator’s name: Dr. James Sawyer

. Textbook, title, author, and year:
Engineering Design, 4™ ed., George Dieter and Linda Schmidt, McGraw Hill.
a. Other supplemental material: none

. Specific course information:

a. Outlines the defining of a design problem and the conception and detail of the design
solution. Explores design theory, design for safety, reliability, manufacture, and
assembly. Graded In Progress (IP) until ME 175B and ME 175C are completed, at
which time a final, letter grade is assigned.

b. Prerequisites: ME 113, ME 116A, ME 170A, ME 174, ME 175A (may be taken
concurrently)

c. Co-requisites: ME 175A

d. Required Course

. Specific goals for the course:
a. Upon completion of this course, the student should have:

1.
2.

3.

o1

8.

An understating of the engineering design process

The skills necessary for designing a system or device to meet specific engineering
requirements

An understanding of how engineering modeling and analysis is used in the design
process

The skills necessary to work successfully in a team-based environment

Improved technical communication skills

Applied the professional topics learned in ME 175A including principles of
engineering economics and project management

An understanding and appreciation for the processional and ethical responsibly of
engineers related to product developed and product safety.

An understanding of contemporary and global issues related to design and
manufacturing

b. These course objectives contribute to the following Student Outcomes:

1.

2.

3.

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.
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Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

Outcome (f): An ability to understand of professional and ethical responsibility.

Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of

engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.

NG

7. Brief list of topics to be covered:
Design process, problem definition, conceptualization, modeling and analysis,
prototyping and evaluation, and communication or the design solution and project
activities, design methodologies, skills for working in team environments

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 175C- Mechanical Engineering Design

. Credits and contact hours:

3 Credits: Lecture, 2 hours; laboratory, 3 hour.
Lecture: Tuesday- 3:10PM-4:00PM (SURGE 171)
Discussion: Thursday- 4:10PM-5:00PM (SURGE 171)
Laboratory: Tuesday- 6:40PM-9:30PM

Thursday- 6:40PM- 9:30PM

. Instructor’s or course coordinator’s name: Dr. James Sawyer

. Textbook, title, author, and year:
Engineering Design, 4" ed., George Dieter and Linda Schmidt, McGraw Hill.
a. Other supplemental material: none

. Specific course information:

a. Students create, test, and evaluate a prototype based on the project design generated
in ME 175B. Lecture topics include prototyping techniques, design verification, and
special topics in design.

b. Prerequisites: Senior standing in ME, ME 175B

c. Required Course

. Specific goals for the course:
a. Upon completion of this course, the student should be able to:

1.
2.

3.

o oA

8.

An understating of the engineering design process

The skills necessary for designing a system or device to meet specific engineering
requirements

An understanding of how engineering modeling and analysis is used in the design
process

The skills necessary to work successfully in a team-based environment

Improved technical communication skills

Applied the professional topics learned in ME 175A including principles of
engineering economics and project management

An understanding and appreciation for the processional and ethical responsibly of
engineers related to product developed and product safety.

An understanding of contemporary and global issues related to design and
manufacturing

b. These course objectives contribute to the following Student Outcomes:

1.

2.

3.

o~

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.

207



Sk

Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.

Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

o~

©

7. Brief list of topics to be covered
Design process, problem definition, conceptualization, modeling and analysis,
prototyping and evaluation, and communication or the design solution and project
activities, design methodologies, skills for working in team environments

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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ME 176- Sustainable Product Design

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: TR- 11:10AM-12:30PM (HMNSS 1503)
Discussion: Friday- 8:10AM-9:00AM (MSE 003)

. Instructor’s or course coordinator’s name: Dr. Sundar Venkatadriagaram

. Textbook, title, author, and year:

Kutz, Myer, 2007. Environmentally conscious mechanical design

Kunstler, James, 2005. The long emergency: Surviving the converging catastrophes of the
twenty-first century.

a. Other supplemental material: none

. Specific course information:

a. Introduces the principles of sustainable product design. Topics include life cycle
design; design for reliability, maintainability, and recycling/reuse/remanufacture;
materials selection; and manufacturing processes. Includes project in which students
analyze the environmental impact of a product and redesign it to reduce the impact.

b. Prerequisites: ME 103, ME 110, ME 113, ME 116A

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.

arwn

~No

develop an understanding of the life-cycle approach in the design of sustainable
products and systems

be able to use tools to conduct life-cycle analysis

understand the basic concepts of reliability

develop an understanding of contemporary issues and debates in sustainability
develop an understanding of broader issues in sustainability including ethical,
economic and social concerns

develop technical writing and communication skills

be able to conduct detailed lifecycle analysis on a product or system

design and analyze a new product or system that improves sustainability of an
existing system or product

b. These course objectives contributes to the following Student Outcomes:

1.

2.

o

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
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Outcome (g): An ability to communicate effectively.

8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering

tools necessary for engineering practice.

7. Brief list of topics to be covered:
Environmental ethics, introduction to life-cycle analysis, systems and environmental
economics, reliability, maintainability, economic analysis, issues is pollution, energy,
materials, manufacturing, transportation, life cycle
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ME 180- Optics and Lasers in Engineering

. Credits and contact hours:

4 Credits: Lecture, 3 hours; laboratory, 3 hours
Lecture: TR- 12:40AM-2:00PM (SPR 2343)
Laboratory: Friday- 8:10AM-9:00AM (BRNHL B213AA)

. Instructor’s or course coordinator’s name: Dr. Cengiz Ozkan

. Textbook, title, author, and year:
Introduction to Optics, Pedrotti, Addison-Wesley, 2007, ISBN-10: 0131499335
a. Other supplemental material: none

. Specific course information:

a. Focuses on principles of optics and lasers, wave equations, interferometry,
diffraction, laser-material interactions. Applications in analytical characterization
including confocal microscopy, Raman spectroscopy, mechanical deformation
analysis, scanning probe microscopy, ultraviolet-visible spectrophotometry,
photoluminescence, optical detectors, and lasers in materials processing.

b. Prerequisites: Senior standing, ME 010, ME 110, ME 170A.

c. Elective Course

. Specific goals for the course:
a. Upon completion of this course, students should be able to:

1.
2.
3.
4.

5.
6.

7.

Understand the physical nature of light

Learn the fundamental knowledge of optics and lasers

Learn the working principles of various optical elements and optical
instrumentation

To be able to evaluate the availability of optical methods for solving given
problems

Understand the fundamentals of lasers and different types

Learn the contemporary applications of optics and lasers in the state of the art
technology and research

Understand the basic principles of optical and laser based material
characterization techniques (lab modules)

b. These course objectives contributes to the following Student Outcomes:

1.

2.

No ok

Outcome (a): An ability to apply knowledge of mathematics, science, and
engineering.

Outcome (b): An ability to design and conduct experiments, as well as analyze &
interpret data.

Outcome (c): An ability to design a system, component, or process to meet
desired needs.

Outcome (d): An ability to function on multidisciplinary terms.

Outcome (e): An ability to identify, formulate, and solve engineering problems.
Outcome (f): An ability to understand of professional and ethical responsibility.
Outcome (g): An ability to communicate effectively.
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8. Outcome (h): The broad education necessary to understand the impact of
engineering solution in a global and societal context.

9. Outcome (i): Recognition of the need for and an ability to engage in lifelong
learning.

10. Outcome (j): Knowledge of contemporary issues.

11. Outcome (k): An ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice.

7. Brief list of topics to be covered:
Geometrical optics, Optical instrumentation, Wave equations, Properties of lasers,
Optical interferometry, Fiber optics, Diffraction and gratings, Micromachined devices -
optical MEMS, Laser processing of materials

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.
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BIOLOGY 005A - Introduction to Cell and Molecular Biology (Section 001)

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: MWF, 10:10-11:00AM (LFSC 1500)

. Instructor’s or course coordinator’s name: Eugene Nothnagel & Manuela Martins-Green;
Academic Coordinator: Laura Abbott

. Textbook, title, author, and year:
J.B. Reece, L.A. Urry, M.L. Cain, S.A. Wasserman, P.V. Minorsky, & R.B. Jackson:

Campbell Biology (9th Edition)

. Specific Course Information:

a. An intensive course designed to prepare students for upper division courses in cell and
molecular biology. Covers biochemical, structural, metabolic, and genetic aspects of
cells.

b. Prerequisite(s): BIOL 005A (may be taken concurrently); CHEM 001A and CHEM
01LA with grades of C- or better; consent of instructor is required for students repeating
the course.

c. Required Course

. Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Course mechanics & biological organization; Chemical bonding in biology; Water as the
biological solvent, pH, buffers; Functional groups; Biological macromolecules; Membrane
structure & transport; Tour of the cell; Energy transformation in biology; Enzymes: speeding
up chemical reactions; Cell division cycle; Meiosis and origin of genetic variation; Cellular
respiration; Cellular respiration and fermentation; Photosynthesis; How cells communication
with each other and their microenvironment; Chromosome abnormalities and DNA as
genetic material; DNA as the genetic material; DNA: Replication; Eukaryotic gene
transcription — from DNA to mRNA; Translation — Building proteins from the genetic code;
Translation — building proteins; Mutations and functional consequences; Basic strategies of
gene manipulation and analysis; Mendel and genetics.
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Biology 005LA —Introduction to Cell and Molecular Biology Laboratory

Credits and contact hours:
1 Credit: Laboratory, 3 hours
Laboratory schedule below

Instructor’s or course coordinator’s name: Eugene Nothnagel & Manuela Martins-Green;
Academic Coordinator: Laura Abbott

. Textbook, title, author, and year: not supplied on course syllabi from department

Specific course information:

a. An introduction to laboratory exercises on fundamental principles of and
techniques in cell and molecular biology. Illustrates the experimental
foundations of the topics covered in BIOL 005A.

b. Prerequisite(s): BIOL 005A (may be taken concurrently); consent of
instructor is required for students repeating the course

c. Required Course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Introduction to microscopy and practical microscope use; Spectrophotometry & quantitative
data analysis; Diffusion, osmosis and the permeability of cell membranes; Hypothesis-based
inquiries & introduction writing clinic; Enzymes; Fermentation and Respiration; Genetic
transformation

At the first lab session of the quarter, Lab Safety Training will be provided and it will include
the following: First Aid/Emergency rules; instruction on appropriate lab attire: no sandals or
open toe shoes allowed, personal protective equipment (PPE) such as safety eyewear
provided for use in lab; safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.

*Additional information on extended syllabus.
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Chemistry 001A — General Chemistry

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: Fall 2011, MWF, 11:10-12:00PM (Section 010, Bourns B118);
1:10-2:00PM (Section 020, University Lecture Hall)

. Instructor’s or course coordinator’s name: Jack F. Eichler, PhD; Office: 424

Chemical Sciences, 2225 Pierce Hall; Phone: 951-827-3794; email:
jack.eichler@ucr.edu; Office Hours: MW (Time TBD), or by appointment

. Textbook, title, author, and year:

Custom Edition of the McMurray/Fay Chemistry Text Book, General
Chemistry: Atoms First or Mastering Chemistry/Atoms First eText; other
required material: in-class response clicker remote; scientific calculator (non-
graphing/non-programmable); Blackboard class conference; email access

. Specific Course Information:

d. Anintroduction to the basic principles of chemistry. Chem 001A is the
first course in a 3-quarter sequence for General Chemistry.

e. Prerequisite(s): a score of 3, 4 or 5 on the College Board Advanced
Placement Chemistry Examination or a passing score on the California
Chemistry Diagnostic Test or a grade of C- or better in MATH 005 or
concurrent enrollment in MATH 008B or a grade of C- or better in
MATH 008B or a grade of C- or better in an equivalent college-level
mathematics or chemistry course; concurrent enrollment in Chem 01LA
or a grade of C- or better in Chem 01LA.

f.  Required Course

. Specific goals for the course:
a. Upon completion of the course the student should be able to:
1. Master the basic concepts and problem solving strategies required in
the field of chemistry
2. Gain a more complete understanding of fundamental concepts of
basic chemistry such as the nature of matter and how interactions
between matter result in chemical bonds and reactions.
b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Scientific method and measurement; atomic structure; electronic structure in
atoms; ionic bonding; covalent bonding and bonding theories; reactions and
stoichiometry; reactions in aqueous solution
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. Chemistry 001LA - General Chemistry Laboratory

. Credits and contact hours:

1 Credit: Laboratory, 3 hours
Laboratory: Fall 2011, TBD

. Instructor’s or course coordinator’s name: The laboratory sections are
directly supervised by a Teaching Assistant (TA). The TA for this section is
Lydia Plett (Iplet001@ucr.edu). All matters involving the experiments,
assignments, and grading should be addressed to her.

. Textbook, title, author, and year:

Laboratory Manual: CHEM 1LA/1HLA Laboratory Manual, 2011-12

Edition, (Hayden-McNeil Publishing Company, ISBN: 978-0-7380-4482-8).

Student Lab Notebook, spiral-bound with carbonless duplicate pages

(Hayden-McNeil Specialty Products, ISBN: 1-930882-74-2). The manual

and the notebook are available in the UCR bookstore or University Book

Exchange.

a. Other supplemental material: Lab apron or lab coat (recommended —
required); a scientific hand calculator with exponential and logarithm
functions. Graphing, programmable, or text memory calculators with
multi-line read out are not allowed for use on lab quizzes.

. Specific course information:

a. An introduction to laboratory principles and techniques related to lecture
topics in CHEM 001A.

b. Prerequisite(s)concurrent enrollment in CHEM 001A or a grade of C- or
better in CHEM 001A.

c. Required course

. Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Laboratory safety; Science Library Orientation & Exercises; Densities of
Liquids and Solids; Paper Chromatography; Emission of light from
Hydrogen and metal atoms; Water of hydration; Using models to predict
molecular shapes; molar mass of solid acid; The alkaline earths and halogens

At the first lab session of the quarter, Lab Safety Training will be provided
and it will include the following: First Aid/Emergency rules; instruction on
appropriate lab attire: no sandals or open toe shoes allowed, personal
protective equipment (PPE) such as safety eyewear provided for use in lab;
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safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.

*Additional information on extended syllabus.
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. Chemistry 001B - General Chemistry

. Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour
Lecture: Winter 2012, MWF, 11:10AM-12:00PM, Bourns 118B

. Instructor’s or course coordinator’s name: Jack F. Eichler, PhD; Office: 424

Chemical Sciences, 2225 Pierce Hall; Phone: 951-827-3794; email:
jack.eichler@ucr.edu; Office Hours: MW (Time TBD), or by appointment.

. Textbook, title, author, and year:

Custom Edition of the McMurray/Fay Chemistry Text Book, General

Chemistry: Atoms First or Mastering Chemistry online HW/eText access

a. Other supplemental material: in-class response clicker remote; scientific
calculator  (non-graphing/non-programmable);  Blackboard  class
conference; email access and/or Twitter access

. Specific Course Information:

a. An introduction to the basic principles of chemistry. Chem 001B is the
second course in a 3-quarter sequence for General Chemistry.

b. Prerequisite(s): grades of C- or better in CHEM 001A and CHEM 01LA
or grades of C- or better in CHEM 01HA and CHEM 1HLA; concurrent
enrollment in CHEM 01LA or a grade of C- or better in CHEM 01LB.

c. Required Course

. Specific goals for the course: continue the student’s training in general
chemistry
a. Upon completion of the course the student should be able to:
1. Master the basic concepts and problem solving strategies required in
the field of chemistry
2. Gain a more complete understanding of fundamental concepts of
basic chemistry such as the nature of matter and how interactions
between matter result in chemical bonds and reactions.
3. Additionally, students will become more familiar with how chemistry
is applied in other fields, particularly in biology.
b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Course logistics & goals/ student learning goals/ Thermochem; Thermochem;
Gases; Liquids/Solids/Phases; Finish Liquids/Solids/Phases — Begin
Solutions; Solutions; Kinetics; Equilibrium
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. Chemistry 001LB - General Chemistry Laboratory

. Credits and contact hours:

1 Credits: Laboratory, 3 hours
Laboratory: Winter 2012, Friday Sections, Room TBD

. Instructor’s or course coordinator’s name: The laboratory sections are
directly supervised by a Teaching Assistant (TA). Course Instructor is Jack
F. Eichler, PhD; Office: 424 Chemical Sciences, 2225 Pierce Hall; Phone:
951-827-3794; email: jack.eichler@ucr.edu; Office Hours: MW (Time TBD),
or by appointment.

. Textbook, title, author, and year:

Laboratory Manual: CHEM 1LB/1HLB Laboratory Manual, 2011-12

Edition, (Hayden-McNeil Publishing Company, ISBN: 978-0-7380-4482-8).

Student Lab Notebook, spiral-bound with carbonless duplicate pages

(Hayden-McNeil Specialty Products, ISBN: 1-930882-74-2). The manual

and the notebook are available in the UCR bookstore or University Book

Exchange.

a. Other supplemental material: Lab apron or lab coat (recommended —
required); a scientific hand calculator with exponential and logarithm
functions. Graphing, programmable, or text memory calculators with
multi-line read out are not allowed for use on lab quizzes. Custom Edition
of the McMurray/Fay Chemistry Text Book, General Chemistry: Atoms
First or Mastering Chemistry online HW/eText access

. Specific Course Information:

a. An introduction to laboratory principles and techniques related to lecture
topics in CHEM 001B.

b. Prerequisite(s): grades of C- or better in CHEM 001A and CHEM 01LA
or grades of C- or better in CHEM 01HA and CHEM 1HLA,; concurrent
enrollment in CHEM 001B or a grade of C- or better in CHEM 001B

c. Required course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Laboratory safety; Calorimetry; Composition of an aluminum-zinc alloy;
determination of iron by redox titration; VVapor pressure and heat of
vaporization of liquids; Determination of molar mass by freezing point
depression; Rates of chemical reactions: a clock reaction; Spectrophotometry
and Beer’s Law
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At the first lab session of the quarter, Lab Safety Training will be provided
and it will include the following: First Aid/Emergency rules; instruction on
appropriate lab attire: no sandals or open toe shoes allowed, personal
protective equipment (PPE) such as safety eyewear provided for use in lab;
safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.

*Additional information on extended syllabus.
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EE 001A- Engineering Circuit Analysis |

. Credits and contact hours:

4 Credits: Lecture, 3 hours; Lab, 3 hours
Lecture: TR 2:10PM — 3:30PM (BRNHL B118)

Laboratory:
Sect 002 M 11:10 a.m. - 02:00 p.m. CHUNG 121
Sect 003 M 02.10 p.m.—05:00 p.m.  CHUNG 121
Sect 004 T 08:10 a.m. - 11:00 a.m. CHUNG 121
Sect 006 T 06:10 p.m. - 09:00 p.m. CHUNG 121
Sect 007 W 11:10 a.m. - 02:00 p.m. CHUNG 121
Sect 008 W  02.10 p.m.—05:00 p.m.  CHUNG 121
Sect 009 W  06:10 p.m. - 09:00 p.m. CHUNG 121
Sect 011 R 11:10 a.m. - 02:00 p.m. CHUNG 121
Sect 012 R 06:10 p.m. - 09:00 p.m. CHUNG 121
Sect 014 F 02.10 p.m. - 05:00 p.m.  CHUNG 121

. Instructor’s or course coordinator’s name: Roman Chomko, Lecturer, Dept.
of Electrical Engineering

. Textbook, title, author, and year:

Fundamentals of Electric Circuits, by Charles Alexander and Albert Matthew Sadiku 5
ed., McGraw-Hill

Introduction to PSpice Manual for Electric Circuits, by J. W. Nilsson and S. A. Riedel
Prentice Hall, 2000

a. Other supplemental material: none

. Specific course information:

a. Ohm's law and Kirchoff's laws; nodal and loop analysis; analysis of linear
circuits; network theorems; transients in RLC circuits. Application of
Spice to circuit analysis.

b. Prerequisites: N/A

c. Co-requisites: MATH 046, PHYS 040C (both may be taken
concurrently); concurrent enroliment in EE 01LA.

d. Required Course

. Specific goals for the course
a. Upon completion of this course, the students should be able to:

1. Introduction: overview, basic concepts, circuit elements, Ohm’s law,
Kirchhoff’s law.

2. Resistive Circuit: series connection, parallel connection, bridge
circuit.

3. Methods of Circuit Analysis: node-branches, node-voltage method,
mesh-current (or “loop-current”) method, equivalent circuits,
maximum power transfer, source transformation, superposition
principle.
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4. Operational Amplifiers: op-amp terminals, terminal voltage and
current, inverting and non-inverting amplifier circuits, summing and
difference circuit.

5. Capacitors and Inductors: characteristics of capacitors and inductors,
interconnections of capacitors and inductors.

6. RLC Circuits: RC, RL, and RLC circuits, natural and step responses,
and their solution and analysis.

b. These course objectives contribute to the following Student Outcomes:

1. Outcome (a): An ability to apply knowledge of mathematics, science,
and engineering.

2. Outcome (b): An ability to design and conduct experiments, as well as
analyze & interpret data.

3. Outcome (c): An ability to design a system, component, or process to
meet desired needs.

4. Outcome (e): An ability to identify, formulate, and solve engineering
problems.

5. Outcome (j): Knowledge of contemporary issues.

7. Brief list of topics to be covered:
Electric Charges and Basic Electricity, Electric Circuits, 2-Terminal Circuit Elements,

Kirchhoff's Current Law (KCL), Kirchhoff's Voltage Law (KVL), Linear Circuits,
Solution of Circuit Systems of Equations, Essential Nodes and Branches Method,
Resistor Networks, General Practice Assignment of Reference Variables (GPC), ENBM
Alternatives: NBM, Node-Voltage, Loop-Current Methods, Resistor Networks: Star and
Mesh Networks, Network Theorems, Operational Amplifiers - Ideal and Practical,
Applied Ordinary Differential Equations, Inductors and Capacitors, Transient Response -
RL and RC Circuits, Transient Response - RLC Circuits

At the first lab session of the quarter, Lab Safety Training will be provided and it will
include the following: First Aid/Emergency rules; instruction on appropriate lab attire:
no sandals or open toe shoes allowed, personal protective equipment (PPE) such as safety
eyewear provided for use in lab; safety training on machines/instrumentation used in lab;
general lab housekeeping; review of department CHP and SOP for instructional labs.

*Additional information on extended syllabus.
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ENGL 001A- Intermediate Composition

Credits and contact hours:
4 Credits: Lecture, 3 hours; extra writing and rewriting, 3 hours
Lecture: TR 9:40-11:00 AM (INTS 2134)
Discussion: N/A

Instructor’s or course coordinator’s name: Wallace Cleaves

. Textbook, title, author, and year:

The St. Martin’s Guide to Writing (ninth edition). by Rise B. Axelrod and Charles R. Cooper.
(2010)

a. Other supplemental material: none

Specific course information:

a. Introduces students to the strategies of personal writing in a multicultural
context. It focuses on developing the student’s basic writing skills and
proficiency with the essay format to prepare them for college level
writing assignments.

b. Prerequisites: Fulfillment of the University of California Entry Level
Writing Requirement

c. Required Course

Specific goals for the course
a. Upon completion of this course, the students should be able to:

1. Read critically, think analytically, and write with rhetorical awareness
of a particular writing situation’s audience, purpose and genre
conventions.

2. Become familiar with the complete composition process, including
invention, planning, drafting, revising, proofreading, and editing.

3. Perform research (including field research, library and internet
research) and learn how to appropriately document sources

b. These course objectives contribute to the following Student Outcomes:

N/A

Brief list of topics to be covered:
Read Critically, Think Analytically, and Write with rhetorical awareness of a particular

writing situation’s audience, purpose and genre conventions. Specific Writing Topics:
Remembering an event; a catalogue of invention strategies; Writing profiles; Field
research; Explaining a concept; Defining; Organizing and structuring writing
assignments; Debate workshop
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ENGL 001B- Intermediate Composition

. Credits and contact hours:

4 Credits: Lecture, 3 hours; extra writing and rewriting, 3 hours
Lecture: TR, 8:10AM - 9:30AM (HMNSS 1405)
Discussion: N/A

. Instructor’s or course coordinator’s name: Ray Croshy

. Textbook, title, author, and year:

St. Martin’s Guide to Writing: 8" Ed. by Eds. Axelrod and Cooper
Tortilla Curtain by T.C. Boyle

a. Other supplemental material: none

. Specific course information:

a. English 1B, the second in the three semester 1A/1B/1C series, introduces
students to argumentation and emphasizes the transition from personal to
public writing in a multicultural context. Students will learn to support
arguments, address possible objections, and develop responsible research
strategies. This course approaches writing as a process that includes
elements of invention, drafting, revising, and editing, and classroom
activities are designed to develop these skills through individual
assignments, small group work, and peer review. In addition, students
will learn to be better critical readers as they become better writers.

b. Prerequisites: ENGL 001A with a grade of C or better or ENGL 01PA
with a grade of C or better

c. Required Course

Specific goals for the course
a. Upon completion of this course, the students should be able to:
1. Support Arguments, Address Possible Objections, and Develop
Responsible Research Strategies.
b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Topics to be covered include elements of writing as they relate to Invention,
Drafting, Revising, and Editing. Specific Writing Topics: Finding an issue to
write about; Exploring an issue; Developing your argument; Sentence
boundaries; Finding a problem to write about; Analyzing and defining the
problem; Doing Research; Outlining research; Word Choice; Finding a
subject to write about; exploring your subject; Becoming an expert on your
subject; developing your evaluation; Peer review of essays
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ENGL 001C- Applied Intermediate Composition

. Credits and contact hours:

4 Credits: Lecture, 3 hours; extra writing and rewriting, 3 hours
Lecture: MWF 3:10-4:00 (OLMH 1123)
Discussion: N/A

. Instructor’s or course coordinator’s name: Sarah Antinora

. Textbook, title, author, and year:
Signs of Life in the U.S.A: Readings in Popular Culture for Writers 7" Ed by
Sonia Maasik and Jack Solomon
Hamlet (Cambridge School Shakespeare ISBN 9780521618748) by William Shakespeare
a. Other supplemental material:
St. Martin’s Guide, 9" ed. with 2009 MLA Update (SMG) by Axelrod and
Cooper MLA Handbook for Writers of Research Papers 7th Edition

. Specific course information:

a. This course is the third part in a three-part series of composition courses,
and it will emphasize interpretation and analysis. Specifically addresses
the function of writing in a range of contemporary situations, including
that of the academy, from a critical and theoretical perspective. Reading
and writing are interdependent skills, and much of the writing for this
course will be grounded in the critical reading of text. To ground the
discussions and provide a basis for analyses, the course will be engaging
in the semiotic method--the reading of signs--to read popular culture and
the world.

b. Prerequisites: ENGL 001B with a grade of a C or better.

c. Required Course

. Specific goals for the course
a. Upon completion of this course, the students should be able to:
1. Developing critical reading skills
2. Cultivating the student’s ability to analyze a problem
3. Distinguishing between the form of a text and the context
4. Improving your writing skills.
b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:
Topics to be covered include elements of writing as they relate to Invention, Drafting,

Revising, and Editing. Specific Writing Topics: Write a paragraph analyzing one of the
print ads in “Portfolio of Advertisements”; Hamlet essays
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1. Math 9A- First-Year Calculus

2. Credits and contact hours:
4 Credits: Lecture, 3 hours; discussion, 1 hour
2 Sections:
Lecture: TR 11:10AM-12:30PM (CHUNG 138)
Discussion: M 9:10AM-10:00AM (MSE 011)

M 1:10PM-2:00PM (MSE 011)
M 5:10PM-6:00PM 9MSE 011)

Lecture: MWF 4:10PM-5:00PM (CHUNG 143)
Discussion: R 8:10AM-9:00AM (SPR 2365)

R 12:10PM-1:00PM (SPR 2365)
R 6:10PM-7:00PM (SPR 2365)

3. Instructors’ or course coordinators’ names: Wolf, K.

4. Textbook, title, author, and year:
David Guichard: Calculus, Late Transcendentals. This is a free electronic
book, available at http://www.whitman.edu/mathematics/calculus_late/

5. Specific course information:

a.
b.
C.

Introduction to the differential calculus of functions of one variable.
Prerequisites: Math 005 with a grade of “C-* or better or equivalent.
Required Course

6. Specific goals for the course:

a.
b.

Upon completion of this course, the students should be able to: N/A
These course objectives contribute to the following Student Outcomes:
N/A

7. Brief list of topics to be covered:

a.

b.

C.

Analytic Geometry; Lines, Distance between Two Points- Circles, Functions, Shifts and
Dilations,

Instantaneous Rate of Change; The Derivative, The slope of a function, An example,
Limit, The Derivative Function, Adjectives for Functions

Rules for Finding Derivatives; The Power Rule, Linearity of the Derivative, The Product
Rule, The Quotient Rule, The Chain Rule

Trigonometric Functions; Trigonometric Functions, The Derivative of sin x, A Hard
Limit, The Derivative of sin x, continued; Derivatives of the Trigonometric Functions,
Implicit Differentiation, Limits revisited

Curve Sketching; Maxima and Minima, The First Derivative Test, The Second Derivative
Test, Concavity and Inflection Points, Asymptotes and Other Things to Look for
Applications of the Derivative; Optimization, Related Rates, Newton’s Method
(Optional), Linear Approximations, The Mean Value Theorem
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Math 9B- First-Year Calculus

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: 8 lectures taught spring 2012, See UCR online schedule and directory
Discussion: See UCR online schedule and directory

Instructor or course coordinator name: Wolf, K.

. Textbook, title, author, and year:
David Guichard: Calculus, Late Transcendentals. This is a free electronic
book, available at http://mathdept.ucr.edu/pdf/Guichard-Complete.pdf

Specific course information:

a.
b.

C.

Introduction to the integral calculus of functions of one variable
Prerequisites: Math 008B with a grade of “C-* or better Math 009A with
a grade of “C-* or better or Math 09HA with a grade of “C-* or better.
Required Course

Specific goals for the course:

a.
b.

Upon completion of this course, the students should be able to: N/A
These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

a.

b.

Integration; Two Examples, The Fundamental Theorem of Calculus, Some Property of
Integrals, Substitution

Application of Integration; Areas between curves, Distance, Velocity, Acceleration,
Volume, Average value of a function, Work

Transcendental Function; Inverse function, The natural logarithm, The exponential
function, Other bases, Inverse Trigonometric Functions, Hyperbolic Functions
Techniques of Integration; Powers of sine and cosine, Trigonometric Substitutions,
Integration by Parts, Rational Functions, Additional exercises

More Applications of Integration, Center of Mass, Kinetic energy; improper integrals,
Probability, Arc Length, Surface Area
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Math 9C- First Year Calculus

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: 9 lectures taught spring 2012, See UCR online schedule and directory
Discussion: See UCR online schedule and directory

Instructor or course coordinator name: Wolf, K.

. Textbook, title, author, and year:
Stewart: Single Variable Calculus 6th Edition

Specific course information:

a. Further topics from integral calculus, improper integrals, indefinite series,
Taylor’s series, and Taylor’s theorem.

b. Prerequisites: Math 009B with a grade of “C-* or Math 09HB with a
grade of “C-* or better.

c. Required Course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

a. Infinite Sequences and Series; Sequences, Series, The Integral Test and Estimates of
Sums, The Comparison Test, Alternating Series, Absolute Convergence and the Ratio and
Root Tests, Power Series, Representation of Functions as Power Series, Taylor and
Maclaurin Series, Applications of Taylor Polynomials

b. Further Application of Integration; Arc length, Area of Surface of Revolution

c. Differential Equations; Modeling with Differential Equations, Direction Fields and
Euler’s Method, Separate Equations, Models for Population Growth, Linear Equations
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Math 10A- Calculus of Several Variables

Credits and contacts hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: 6 lectures taught spring 2012, See UCR online schedule and directory
Discussion: See UCR online schedule and directory

Instructor or course coordinator name: Wolf, K.

. Textbook, title, author, and year:
Vector Calculus by Susan Colley

Specific course information:

a. Introduction to calculus of several variables. See topics below.

b. Prerequisites: Math 009B with a grade of “C-“ or Math 09HB with a
grade of “C-* or better.

c. Required Course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:
a. Topics include Euclidean geometry, matrices, and linear functions, determinants partial

derivatives, directional derivatives, Jacobians, gradients, chain rule, and Taylor’s theorem

for several variables.

b. Vectors; Vectors in Two and Three Dimensions, More about Vectors, The Dot
Product, The Cross Product, Equations for Planes: Distance Problems, Some n---
dimensional Geometry, New Coordinate Systems

c. Differentiation in Several Variables, Functions of Several Variables; Graphing
Surfaces, Limits, The Derivative, Properties (of Derivatives); Higher order Partials,
The Chain Rule Directional Derivatives and the GradientVector Valued Functions
(6lectures), Parameterized Curves, Arclength, Vector Fields, An Introduction,
Gradient, Divergence, Curl, and the Del Operator

d. Maxima and Minima inSeveral Variables, Differentiation and Taylor's Theorem,
Extrema of Functions, Lagrange Multipliers
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Math 10B- Calculus of Several Variables

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: 6 lectures taught spring 2012, See UCR online schedule and directory
Discussion: See UCR online schedule and directory

Instructor or course coordinator name: Wolf, K.

. Textbook, title, author, and year:
Vector Calculus by Susan Colley

Specific course information:

a. Continuation of calculus of several variables. See topics below.

b. Prerequisites: Math 010A with a grade of “C-“or equivalent or better.
c. Required Course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

a. Covers vectors, differential calculus, including implicit differentiation and extreme
values, multiple integration; line integrals, vector field theory, and theorems of Gauss,
Green and Stokes.

b. Multiple Integrals; Introduction: Areas and VVolumes, Double Integrals, Changing the
Order of Integration, Triple Integrals, Change of Variables

c. Line Integrals, Scalar and Vector Line Integrals, Green's Theorem, Conservative
Vector Fields

d. Surface Integrals and Vector Analysis; Parameterized Surfaces, Surface Integrals,
Stokes and Gauss's Theorem, Further Vector Analysis; Maxwell's Equations
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Math 046- Introduction to Ordinary Differential Equations

Credits and contact hours:

4 Credits: Lecture, 3 hours; discussion, 1 hour

Lecture: 6 lectures taught spring 2012, See UCR online schedule and directory
Discussion: See UCR online schedule and directory

Instructor or course coordinator name: Wolf, K.

. Text, title, author, and year:
Schaum’s Outline of Differential Equations, 3ed, by Bronson and Costa.
An ebook and a Kindle edition are also available.

Specific course information:

a. Introduction to first-order equations, linear second-order equations, and
Laplace transforms, with application to the physical and biological
sciences.

b. Prerequisites: Math 009B with a grade of “C-* or better or Math 09HB
with a grade of “C-* or better or equivalent.

c. Required Course

Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

This is a course covering the standard basic material of differential equations. Topics
covered include first order equations, linear second order equations, Laplace transforms and
elementary applications to the physical and biological sciences.
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PHYS 040A- General Physics

. Credits and contact hours:

5 Credits: Lecture, 3 hours; Discussion, 1 hour; Laboratory, 3 hours
Lecture: TBD

Discussion: TBD

Laboratory: TBD

. Instructor’s or course coordinator’s name: Physics Faculty - TBD

. Textbook, title, author, and year:
Physics for Scientists and Engineers, A Strategic Approach, 2nd Edition by Randall Knight,
published by Pearson/Addison Wesley
a. Other supplemental material: the Student Solutions Manual by
Pearson/Addison Wesley

. Specific course information:

a. Designed for engineering and physical sciences students. Covers topics in
classical mechanics including Newton’s laws of motion; friction; circular
motion; work, energy, and conservation of energy; dynamics of particle
systems; collisions; rigid-body motion; torque; and angular momentum.
Laboratories provide exercises illustrating experimental foundations of
physical principles and selected applications.

b. Prerequisites: MATH 008B or Math 009A

c. Co-requisites: MATH 009B

d. Required Course

. Specific goals for the course

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:
Concepts of Motion, Kinematics in One Dimension, Vectors and Coordinate Systems,

Kinematics in Two Dimensions, Force and Motion, Dynamics I: Motion Along a Line,
Newton's Third Law, Dynamics II: Motion in a Plane, Impulse and Momentum, Energy,
Work, Rotation of a Rigid Body

At the first lab session of the quarter, Lab Safety Training will be provided and it will include
the following: First Aid/Emergency rules; instruction on appropriate lab attire: no sandals or
open toe shoes allowed, personal protective equipment (PPE) such as safety eyewear
provided for use in lab; safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.

*Additional information on extended syllabus
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PHYS 040B- General Physics

. Credits and contact hours:

5 Credits: Lecture, 3 hours; Discussion, 1 hour; Laboratory, 3 hours
Lecture: TBD

Discussion: TBD

Laboratory: TBD

. Instructor’s or course coordinator’s name: Physics Faculty - TBD

. Textbook, title, author, and year:
Physics for Scientists and Engineers, A Strategic Approach, 2nd Edition by Randall Knight,
published by Pearson/Addison Wesley
a. Other supplemental material: The Student Solutions Manual by
Pearson/Addison Wesley; These will be done on-line using
MasteringPhysics (http://www.masteringphysics.com); remote clickers
required

. Specific course information:

a. Designed for engineering and physical sciences students.

b. Prerequisites: MATH 009C or Math 009HC (may be concurrently);
PHYS 040A with a grade of a C- or better.

c. Required Course

. Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:
Mechanics and thermodynamics including elasticity; oscillations; gravitation; fluids;

Mechanical waves and sound; Temperature, Heat and the Laws of Thermodynamics; and the
Kinetic theory of gases; Vectors and coordinate systems; Kinematics in one dimension;
Kinematics in two dimensions; force and motion; Newton’s Third Law; Dynamics II: Motion
in a Plane; Dynamics I: Motion along a line; Impulse and momentum; Energy; Work;
Rotation of a rigid body; Algebra, Trigonometry; Calculus and Vectors

Laboratories provide exercises illustrating the experimental foundations of physical
principles and selected applications.

At the first lab session of the quarter, Lab Safety Training will be provided and it will include
the following: First Aid/Emergency rules; instruction on appropriate lab attire: no sandals or
open toe shoes allowed, personal protective equipment (PPE) such as safety eyewear
provided for use in lab; safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.
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*Additional information on extended syllabus.
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PHYS 040C- General Physics

. Credits and contact hours:

5 Credits: Lecture, 3 hours; Discussion, 1 hour
Lecture: TBD
Discussion: TBD

. Instructor’s or course coordinator’s name: Physics Faculty - TBD

. Textbook, title, author, and year:
Fundamentals of Physics, fifth edition by Halliday, Resnick, and Walker; John Wiley & Sons
Publishing, Chapters 24 through 33
a. Other supplemental material: The Student Solutions Manual by
Pearson/Addison Wesley; These will be done on-line using
MasteringPhysics (http://www.masteringphysics.com); remote clickers
required

. Specific course information:

a. Designed for Calculus-based Physics course for physical sciences and
engineering majors.

b. Prerequisites: MATH 009C or Math 009HC (may be concurrently);
PHYS 040B with a grade of a C- or better.

c. Required Course

. Specific goals for the course:

a. Upon completion of this course, the students should be able to: N/A

b. These course objectives contribute to the following Student Outcomes:
N/A

Brief list of topics to be covered:

Gauss’ Law; Electrical Potential; Capacitance; Current and resistance;
Circuits; The magnetic field; Ampére's Law; Faraday's Law of Induction;
Magnetism and Matter, Maxwell’s Equations; Electromagnetic oscillations
and alternating currents

Laboratories provide exercises illustrating the experimental foundations of
physical principles and selected applications.
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1. STAT 100A - Introduction to Statistics

2. Credits and contact hours:
5 Credits: Lecture, 3 hours; Discussion, 1 hour; Laboratory, 3 hours
Lecture: 10:10 a.m. — 11:00 a.m., MWF, B118 Bourns Hall
DISCUSSION & LAB SCHEDULE

Week Discussion Labs
15t Meeting 2"d Meeting

Jan. 16 —Jan. 20 Discussion 1 Lab 1
Jan. 23 —Jan. 27 Discussion 2 L Lab 3
Jan. 30 — Feb. 3 Discussion 3 L Lab5
Feb. 6 — Feb. 10 Discussion 4 Lab 6
Feb. 13 — Feb. 17 Discussion 5 L Lab 8
Feb. 20 — Feb. 24 Discussion 6 Lab 9
Feb. 27 — Mar. 2 Discussion 7 L Lab 11

Mar. 5 — Mar. 9 Discussion 8 Lab 12
Mar. 12 — Mar. 16 Discussion 9 L

3. Instructor’s or course coordinator’s name: Jill E. Smith, Office Location:
1344 Olmsted Hall; Phone: 951-827-3949; email: jill.smith@ucr.edu
Laboratory and Discussions: Teaching Assistants are responsible for Labs and Discussions

4. Textbook, title, author, and year:
Textbook: Introduction to Probability & Statistics, thirteenth edition, 2009, by
Mendenhall, Beaver, and Beaver, Brooks/Cole Cengage Learning. WebAssign Software
(purchase online before the grace period ends)
a. Other supplemental material: The computer software package Minitab will
be used as a supplement for this course during your lab sessions.
WebAssign Software (purchase online before the grace period ends)

5. Specific course information:
a. A general introduction to descriptive and inferential statistics.
b. Prerequisites: MATHO005 or MATHOO8A or MATHOOQ9A or
MATHO9HA
c. Required Course

6. Specific goals for the course:
a. Upon completion of this course, the students should be able to: N/A
b. These course objectives contribute to the following Student Outcomes:
N/A

7. Brief list of topics to be covered:
Histograms; Descriptive Statistics; Probability; Normal, Binomial, and
Poisson distributions; sampling distributions; hypothesis testing; and
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confidence intervals; Basic Terminology of Statistics; Types of Variables;
Describing Data with Graphs; Describing data and numerical measures;
Describing Bivariate Data

At the first lab session of the quarter, Lab Safety Training will be provided
and it will include the following: First Aid/Emergency rules; instruction on
appropriate lab attire: no sandals or open toe shoes allowed, personal
protective equipment (PPE) such as safety eyewear provided for use in lab;
safety training on machines/instrumentation used in lab; general lab
housekeeping; review of department CHP and SOP for instructional labs.
*Additional information on extended syllabus.
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Reza Abbaschian, Ph.D.
Dean, Bourns College of Engineering
William R. Johnson Jr. Family Professor
Distinguished Professor of Mechanical Engineering

Education

Ph.D. Materials Science & Engineering, University of California, Berkeley, 1971
M.S. Materials Science & Engineering, Michigan Technological University, 1968
B.S. Mining & Metallurgy, University of Tehran, 1965

Academic Experience

2005-present. Distinguished Professor, Department of Mechanical Engineering, UCR
2000-2005. Vladimir A. Grodsky Professor of Materials Science & Engineering, UFL
1983-2000. Professor, Materials Science & Engineering, UFL

1980-1983. Associate Professor, Materials Science & Engineering, UFL

Current Memberships in Professional Organizations

American Association for the Advancement of Science
American Society of Metals

The Mineral, Metals & Materials Society

American Society of Engineering Education

Materials Research Society

Honors and Awards

2010 "Symposium in Honor of Professor Reza Abbaschian: Processing, Crystal Growth,” Materials
Science and Technology (MS&T) Conference and Exhibition

2010-2011 Mayor's Outstanding Service Award from the City of Riverside for leadership in
international education and sister university relationships.

2007 Eminent Engineer Tau Beta Pi.

2007 AAAS Fellow.

2006 Distinguished Life Time Membership of Alpha Sigma Mu.

2003 ASEE Donald E. Marlowe Award in recognition of “creative and distinguished administrative
leadership in engineering and engineering technology education”.

2002 Davis Productivity Award of the State of Florida for the department for “Outstanding
Research Funding to Enhance Higher Education”.

2000 Academy of Materials Science and Engineering, Michigan Technological University.

2000 Fellow of the Minerals, Metals &Materials Society

1999 TMS Leadership Award for “outstanding leadership in the fields of metallurgy and
materials”.

1998 Structural Material Division’s Distinguished Scientist/Engineer Award.

1998 TMS Educator Award for “outstanding educator, leader, researcher and inventor who
provides a modern standard for today’s academician”.

1995 The New York Academy of Sciences, Member.

1993 TMS Certificate for outstanding service as a Ssymposium organizer.
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1992 ASM Fellow for “Outstanding research in the science of solidification and materials
processing, for leadership in education, and for extensive contributions to the ASM Phase
Diagram program®.

Service Activities

2005-present. Dean, Bourns College of Engineering, UCR
1987-2002. Chairman, Materials Science & Engineering, UFL

Selected Publications, Past 5 Years

A. Munitz, A. Venkert, P. Landau, M.J. Kaufman and R. Abbaschian: *“Microstructure and Phase
Selection in Supercooled Copper Alloys Exhibiting Metastable Liquid Miscibility Gaps,”
Journal of Materials Science, 2012, Vol.10, 16 pages.

H. Kalaantari, S. Amini, J. Hong and R. Abbaschian: “Investigating the Effects of Bulk
Supercooling and Rapid Solidification on Co-Ni-Ga Ferromagnetic Shape Memory
Alloys,” Journal of Materials Science, 2011, Vol. 46, 6224-6234.

J.R. Kim and R. Abbaschian: “Influence on Solidification Variables on the Microporosity
Formation on Al-Cu (4.5 wt%) Alloy with Axial Heat Processing,” Journal of Materials
Science, 2011, Vol. 46, 6213-6223.

S. Amini, H. Kalaantari, J. Garay, A. Balandin and R. Abbaschian: “Growth of Graphene and
Graphite Nanocrystals from a Molten Phase,” Journal of Materials Science, 2011, Vol. 46
6255-6263.

D. Kim, H. Zhu and R. Abbaschian: “High Pressure and High Temperature Annealing on Nitrogen
Aggregation in Lab-Grown Diamonds,” Journal of Materials Science, 2011, Vol. 46, 6264-
6272.

S. Amini, J. Garay, G. Liu, A. Balandin and R. Abbaschian: “Growth of the Large Area Graphene
Films form the Metal-Carbon Melts,” Journal of Applied Physics, 2010, Vol. 108, No. 9, 7
pages.

F. Parvizi, D. Teweldebrhan, S. Ghosh, I. Calizo, A. Balandin, H. Zhu and R. Abbaschian:
“Properties of Graphene Produced by the High Pressure — High Temperature Growth
Process”, Micro Nano Letters, 2008, Vol. 3, No. 1, 29-34.

Munitz, M. Bamberger, A. Venkert, P. Landau and R. Abbaschian: *“Phase Selection in
Supercooled CU-Nb Alloys”, Journal of Materials Science, 2008, VVol.44, 64-73.

Recent Professional Activities

2010-present Board, International Relations Council

2010-present Board, ASEE PSW

2006-present Science Advisor, Gemesis Corporation

2006 Program Organizer - Materials Science & Technology Conference
2006 Program Organizer — Frontiers of Materials Science and Engineering
2005-present Board, SmartRiverside

2005-06 President, ASM International

2004-05 UF Council on Academic Freedom, Faculty Quality & Faculty Welfare

240



Education

Ph.D.
M.S.
B.Sc.

Guillermo Aguilar, Ph.D.
Associate Professor

Mechanical Engineering, University of California Santa Barbara (UCSB) 1999
Mechanical Engineering, University of California Santa Barbara (UCSB) 1995
Mechanical and Electrical Engineering

“Universidad Nacional Autonoma de México (UNAM)”, México D.F. 1993

Academic Experience

1999-2000

2000-2001

2001-2003

2003-2007
2005-2010

Postdoctoral Researcher, ChEMS and BLIMC at UCI

Assistant Researcher, Center for Biomedical Engineering, Department of
Chemical and Biochemical Engineering & Material Science (CBEMS) and
BLIMC, UCI

Adjunct Assistant Professor, Department of Biomedical Engineering and
Beckman Laser Institute and Medical Clinic (BLIMC), UCI

Assistant Professor of Mechanical Engineering, UCR

Graduate Adviser for Department of Mechanical Engineering, UCR

2007-present Associate Professor of Mechanical Engineering, UCR

Current Memberships in Professional Organizations
e American Society of Lasers in Medicine and Surgery (ASLMS)
0 Member since 2001
o Fellow since 2003
o Former Board Member (Bioengineering Representative: Served 04/2008-04/2011.)
e International Liquid Atomization and Spray Systems (ILASS)
o Member since 2000
o Editorial Board Member since 2011
» International Society for Optical Engineering (SPIE)
0 Member since 1999
e American Society of Mechanical Engineers (ASME)
o Member since 1993
e Society of Hispanic Professionals and Engineers (SHPE)
0 Member and Faculty Advisor since 2004
e Society for Advancement of Chicanos and Native Americans in Science (SACNAS)
0 Member since 2005
e Sociedad Mexicana de Fisica (SMF)
o Member since 2007

241



Honors and Awards

1999-2000  Whitaker Foundation Postdoctoral Fellowship

2000; 2001  Faculty Career Development Awards, UC Irvine

2002-2007  Research Scientist Career Development Award (N1H-K01)

2004-2005  A. Ward Ford Research Award (American Society for Lasers in Surgery and

Medicine)

Service Activities

Nogkrwbd e

Coordinator, of Colloquia and Seminars 2003-2004; 2011-2012
Member, ME Graduate Program Committee 2003-2005; 2010-2011
Member, Laboratory Planning Committee 2003-2004

Graduate Adviser, Mechanical Engineering 2005-2010; 2012-
Member, ME Faculty Search Committee 006-2007; 2010-2011
Acting Chair, Department of Mechanical Engineering July-August 2008
Chair of ME Faculty Search Committee 2011-2012

Selected Publications, Past 5 Years

1.

2.

3.

Franco, W., J. Liu, G.X. Wang, J. S. Nelson, and Aguilar, G. “Radial and temporal
variations in surface heat transfer during cryogen spray cooling” Physics in Medicine and
Biology, 50:387-397, 2005

Liu J., Franco W. and Aguilar G., “Effect of surface roughness on single cryogen droplet
spreading” Journal of Fluids Engineering, 130, pp. 041402-1/041402-9, 2008.

Sun F., Anderson R., Aguilar G., “Stratum corneum permeation and percutaneous drug
delivery of hydrophilic molecules enhanced by cryopneumatic and photopneumatic
technologies”, J. of Drugs and Dermatology, 9(12), pp. 1528-, 2010.

Liu, J, H. Vu, S.S. Yoon, R. Jepsen and Aguilar G., “Splashing phenomena during liquid
droplet impact”, Atomization and Sprays, 20(4), 297-310, 2010.

Vu, H., D. Banks and Aguilar G., “Examining Viscosity and Surface Wettability on Lamella
Lift Dynamics and Droplet Splashing”, invited paper, Atomization and Sprays, 21 (4), 303-
315, 2011.

Lengsfeld C. and Aguilar G., “REVIEW Paper: Targeted medical sprays stimulating
therapeutic effects”, Atomization and Sprays, 21 (4), pp. 327-348, 2011.

Selected Professional Development Activities
European Annual Conference on Liquid Atomization and Spray Systems (ILASS-Europe)

Conferences

Annual Conferences on Liquid Atomization and Spray Systems (ILASS-Americas)
Annual Conferences of the American Society for Lasers in Medicine and Surgery (ASLMS)
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Elisa Franco
Assistant Professor

Education

Ph.D., Control and Dynamical Systems, California Institute of Technology, 2011
Ph.D., Automation, California Institute of Technology, 2011

M.S., Power Systems Engineering University of Trieste, 2003

B.S., Power Systems Engineering University of Trieste, 2003

Academic Experience
2011-2012 Assistant Professor, Mechanical Engineering, University of California at Riverside

Non-Academic Experience
Research Intern. Advertising.com, May-July 2008. Development of estimation algorithms.

Certifications or Professional Registrations
None.

Current Memberships in Professional Organizations
IEEE, IEEE Control Systems Society

Honors and Awards
Doctorate Fellowship, University of Trieste (2003-2007)
Research fellowship, Caltech (2005-2011)

Service Activities
Internal (at UCR)
e Undergraduate committee, ME, AY2011-2012

External
» Invited session organizer, IEEE Conference on Decision and Control, 2010
e Experimental Tutorial Organizer, DNA 17 Conference, 2011

Selected Publications, Past 5 Years
Journal Publications

1. “Timing molecular motion and production with a synthetic transcriptional clock”, E. Franco,
E. Friedrichs, J. Kim, R. Jungmann, R. M. Murray, E. Winfree and F. C. Simmel. Proceedings of
the National Academy of Sciences of the United States, 2011.

2. "Structurally robust biological networks", F. Blanchini and E. Franco. BMC Systems Biology,
5:74, 2011.

3. “Cooperative constrained control of distributed agents with nonlinear dynamics and delayed
information exchange: a stabilizing receding horizon approach ”, E. Franco, L. Magni, T.
Parisini, M. M. Polycarpou and D. M. Raimondo. IEEE Transactions on Automatic Control,
Volume 53, n. 1, pages 324-337, 2008.

4. “Geometry of unsteady fluid transport during fluid-structure interactions ”, E. Franco, D. N.
Pekarek, J. Peng and J. O. Dabiri, Journal of Fluid Mechanics, vol. 589, pages 125-145, 2007.
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Conference publications (Peer reviewed)

1. “Analysis of a negative feedback biochemical oscillator”, E. Franco and F. Blanchini, to
appear, American Control Conference, 2012.

2. "Multistability and robustness of the MAPK pathway", F. Blanchini and E. Franco. Invited
paper. Proceedings of the IEEE Conference on Decision and Control, 2011.

3. "Tuning a synthetic in vitro oscillator using control-theoretic tools", C. Sturk, E. Franco and
R. M. Murray. Invited paper. Proceedings of the IEEE Conference on Decision and Control,
2010.

4. "Design of insulating devices for in vitro synthetic circuits”, E. Franco, D. Del Vecchio and
R. M. Murray. Invited paper. Proceedings of the IEEE Conference on Decision and Control,
2009.

5. "Design and performance of in vitro transcription rate regulatory circuits”, E. Franco and R.
M. Murray. Proceedings of the IEEE Conference on Decision and Control, 2008.

6. "Design, modeling and synthesis of an in vitro transcription rate regulatory circuit”, E. Franco,
P. O. Forsberg and R. M. Murray. Invited paper. Proceedings of the American Control
Conference, 2008.

Selected Professional Development Activities
Grant Writers Seminar Workshop, January 2012, Sponsored by the UCR Office of Research
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Javier E. Garay
Associate Professor

Education
University of California, Davis
Mechanical Engineering/Materials Science and Engineering B.S. 1999
University of California, Davis
Materials Science and Engineering M.S. 2002
University of California, Davis
Materials Science and Engineering PhD. 2004
Academic Experience
7/2004- 6/2010 Assistant Professor, Department of Mechanical Engineering,
University of California, Riverside.
7/2010- Present Associate Professor, Department of Mechanical Engineering,
University of California, Riverside.
1/2012-Present Chair, Materials Science and Engineering Program

University of California, Riverside

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
TMS International (TMS)

Materials Research Society (MRS)

The American Ceramic Society (Acers)

Recent Awards and Honors
e Army Research Office Young Investigator Program Award (ARO-YIP), 2005.
e Air Force Office of Scientific Research Young Investigator Program Award
(AFOSR-YIP), 2009.
« National Science Foundation early career award (NSF CAREER), 2010.
e Faculty Marshall, Bourns College of Engineering Commencement, June 2010

e Department of Mechanical Engineering, 10" Anniversary Outstanding Research
Award, June 2010.

Service Activities
Internal (at UCR)
Department of Mechanical Engineering
Mechanical Engineering graduate committee (9/2005-8/2006, 7/2010-1/2012
Chair)
Mechanical Engineering undergraduate committee (9/2004-8/2005) Faculty
Search Committee (9/2007-9/2008)
ME Development Committee (9/2007-6/2010), Chair (9/2008-6/2010)
University
Senate Committee on Diversity and Equal Opportunity (9/2007-6/2011)
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External
NSF panel reviewer for DMI-MPM and DMR-Ceramics
ARO proposal reviewer

Selected Publications, Past 5 Years
Journal Publications

1. Z. Wang, J. E. Alaniz, W. Jang, J.E. Garay and C. Dames, “Thermal Conductivity of
Nanocrystalline Silicon: Importance of Grain Size and Frequency-Dependent Mean Free Paths”
Nano Letters (2011) 11, 2206-2213

2. J. R. Morales, S. Tanju, W. P. Beyermann and J. E. Garay, “Exchange bias in large three
dimensional iron oxide nanocomposites” Applied Physics Letters (2010), 96,

013102.

3. S. Ghosh, D. Teweldebrhan, J. R. Morales, J. E. Garay and A. A. Balandin, “Thermal
properties of the optically transparent pore-free nanostructured yttria-stabilized zirconia.” Journal
of Applied Physics (2009), 106 113507.

4.J. R. Morales, J. E. Garay, M. Biasini and W. P. Beyermann, “Magnetic characterization of
bulk nanostructured iron oxides.” Applied Physics Letters (2008), 93,

022511.

5. X. Wang, S. R. Casolco, G. Xu and J. E. Garay, “Finite Element Modeling of Electric Current
Activated Sintering: The effect of coupled electrical potential, temperature and stress.” Acta
Materialia (2007), 55, 3611-3622.

6. J. R. Morales, N. Amos, S. Khizroev and J. E. Garay, “Magneto-optical Faraday

Effect in Nanocrystalline Oxides,” Journal of Applied Physics (2011) 109, 093110.

7.J. R. Morales, J. E. Garay, M. Biasini and W. P. Beyermann, “Magnetic characterization of
bulk nanostructured iron oxides.” Applied Physics Letters (2008), 93,

022511.

8. S. R. Casolco, J. Xu and J. E. Garay, “Transparent/translucent polycrystalline nanostructured
yttria stabilized zirconia with varying colors.” Scripta Materialia (2008)

58, 516-519.

9. J. E. Garay, “Current Activated Pressure Assisted Densification of Materials,” Annual
Reviews of Materials Research (2010), 40, 445-468.

10. J. E. Alaniz, F. G. Perez-Gutierrez, G. Aguilar and J. E. Garay, “Optical properties of
transparent nanocrystalline yttria stabilized zirconia.” Optical Materials (2009), 32, 62-

68.

Selected Professional Development

Meetings of the Materials Research Society (MRS)
The Minerals Metals and Materials Society (TMS) The
American Ceramic Society (ACerS).
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Heejung Jung
Assistant professor

Education

Ph.D., Mechanical Engineering, University of Minnesota, 2003
M.S., Mechanical Engineering, Seoul National University, 1993
B.S., Mechanical Engineering, Seoul National University, 1991

Academic Experience
In chronological order: institutions and appointments. Include any chairmanships or coordinator
roles.

2006-2007. Assistant Professor 111, Department of Mechanical Engineering UCR.
2007-2009. Assistant Professor IV, Department of Mechanical Engineering UCR.
2009-Current. Assistant Professor V, Department of Mechanical Engineering UCR.

Non-Academic Experience

10/03-8/06: Post Graduate Researcher, 1) Atmospheric Science Program, Dept. of Land, Air &
Water Resources, 2) Dept. of Mechanical & Aeronautical Engineering, University of California,
Davis, full time.

3/93 — 6/98: Project Research Engineer, Central Research Center, Hyundai Motors.Company,
full time.

Current Memberships in Professional Organizations
Society of Automotive Engineers

Association for American Aerosol Research
Combustion Institute

Service Activities
I was in charge of departmental seminars in 2008. With support of my faculty colleagues, |
invited 23 speakers including two members of National Academy of Engineering, four
department chairs, one vice provost, seven NSF career awardees and several who received
awards in their own fields. | believe I contributed to increasing visibility of our department and
UCR. Students also could broaden their knowledge by attending the seminar from top notch
scientists.
In our department | served as an undergraduate (2007), planning (2010), faculty search (2010)
and graduate (2007, 2008, 2009) committee member. | have served as an undergraduate mentor
(2007, 2009, 2010). I have also administered 2010 prelim exam. | frequently attended Bourns
college of engineering orientation and discovery day to represent our department. At CE-CERT |
have served as an academic committee member and an advisor for research apprentice program
since 2006. | have been a faculty advisor for SAE student chapter since 2010. At the campus
level | have served for undergraduate admission committee since 2010. | served as a judge for
the Science and Engineering Fair: Riverside Unified School District (2010, 2011). | served as a
poster judge for National Conference of SACNAS (Society for Advancement of Chicanos and
Native Americans in Science) and American Association for Aerosol Research (AAAR) in 2010.
I am the only ME (Mechanical Engineering) faculty who is also affiliated with CE-CERT. |
provide a positive and critical connection between ME department and the scientists and
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researchers at CE-CERT.

I have hosted 2011 Western States Section/Combustion Institute (WSS/CI) fall. | am a member
of the Combustion Institute (also a board member of Western States Section/Combustion
Institute), American Association for Aerosol Research (AAAR), and Society of Automotive
Engineers (SAE). | have served as a session chair for WSS/Cl and AAAR conferences.

I have served on review panel for NSF and have served for DoE BES (Basic Energy Science) for
proposal review. | have reviewed journal papers for Experimental Thermal and Fluid Science,
Journal of Engineering for Gas Turbines and Power, Environmental Science and Technology,
ASME International Mechanical Engineering Congress and Exposition, Journal of Aerosol
Science, Aerosol Science and Technology, Atmospheric Environment.

Selected Publications, Past 5 Years

S. Hosseini, L. Qi, D. Cocker, D. Weise, A. Miller, M. Shrivastaval, W. Miller, S. Mahalingam,
M. Princevac, H. Jung, "Particle Size Distributions from Laboratory-Scale Biomass Fires
Using Fast Response Instruments,” Atmospheric Chemstry and Physics, 10, 16, 8065-8076,
2010.

Z. Zheng, X. Tang, A. Asa-Awuku, H. Jung, "Characterization of a Method for Aerosol
Generation from Heavy Fuel Oil (HFO) as an Alternative to Emissions from Ship Diesel
Engines," Journal of Aerosol Science, 41, 12, 1143-1151, 2010.

S. Nakao, M. Shrivastava, A. Nguyen, H. Jung, D. Cocker, "Interpretation of Secondary Organic
Aerosol Formation from Diesel Exhaust Photooxidation in an Environment Chamber,"
Aerosol Science and Technology, 45, 954-962, 2011.

K. Johnson, T. Durbin, H. Jung, D. Cocker, D. Bishnu, R. Giannelli, "Quantifying In-Use PM
Measurements for Heavy Duty Diesel Vehicles," Environmental Science and Technology,
45, 6073-6079, 2011.

Z. Zheng, K. Johnson, Z. Liu, T. Durbin, S. Hu, T. Huai, D. Kittelson, H. Jung, "Investigation of
Solid Particle Number Measurement: Existence and Nature of Sub 23 nm Particles under
PMP Methodology," Journal of Aerosol Science, 42, 883-897, 2011.

Selected Professional Development Activities
Western States Section Combustion Meeting
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Lorenzo Mangolini
Assistant Professor

Education

Ph.D., Mechanical Engineering, University of Minnesota, Minneapolis, 2007

M.S., Mechanical Engineering, Polytechnic University of Milan, Milan, Italy, 2003
M.S., Mechanical Engineering, University of Minnesota, Minneapolis, 2002

Academic Experience
2011-present Assistant Professor IV, Department of Mechanical Engineering, UCR
2010-2011 Assistant Professor 111, Department of Mechanical Engineering, UCR

Non-Academic Experience
2007-2010 Senior Researcher, Cima Nanotech Inc., Saint Paul Minnesota

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
ASME, MRS

Recent Honors and Awards
« Inventor Recognition Award, Patents and Technology Marketing, University of Minnesota

(09/2005)
 Doctoral Dissertation Fellowship, University of Minnesota (2005-2006)
 Best Paper Award, ISPC 17th International Symposium on Plasma Chemistry (08/2005)
e Ente Nazionale Idrocarburi (E.N.l.) National Study Abroad Scholarship (2000-2002)

e UC Riverside Regents Faculty Fellowship (2011)

Service Activities
Internal (at UCR)

e Member, Undergraduate Committee, ME, AY2010-2012

External
e Reviewer for the Journal of Vacuum Science and Technology, Journal of Physical
Chemistry, Nanotechnology, Plasma Processes and Polymers
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Selected Publications, Past 5 Years
Journal Publications

1.

2.

3.

Mangolini, L. and U. Kortshagen (2009). "Selective nanoparticle heating: another form of
nonequilibrium in dusty plasmas.” Physical Review E 79: 026405 1-8.

Mangolini, L. and U. Kortshagen (2007). "Plasma-assisted synthesis of silicon nanocrystal
inks." Advanced Materials 19: 2513-25109.

Mangolini, L., D. Jurbergs, E. Rogojina and U. Kortshagen (2006). "Plasma synthesis and
liquid-phase surface passivation of brightly luminescent Si nanocrystals." Journal of

Luminescence 121(2): 327-334.

Mangolini, L., E. Thimsen and U. Kortshagen (2005). "High-yield plasma synthesis of
luminescent silicon nanocrystals.” Nano Letters 5(4): 655-659.

Mangolini, L., C. Anderson, J. Heberlein and U. Kortshagen (2004). "Effects of current
limitation through the dielectric in atmospheric pressure glows in helium."” Journal of
Physics D: Applied Physics 37: 1021-1030.

Patents and Patent Applications

1.

U. Kortshagen, E.J. Thimsen, L. Mangolini, A. Bapat, D. Jurbergs, Process and apparatus
for forming semiconductor nanoparticles using radio frequency plasma CVD. US Pat. No.
7446335.

V. Rosendand, E.L. Granstrom, L. Mangolini, Process for producing powders of
germanium, WIPO Appl. No. WO/2009/137680.

A. Garbar, F. De La Vega, E.L. Granstrom, L. Mangolini, Transparent conductive coating
with filler material, WIPO Appl. No. WO/2009/086161.

L. Mangolini, U. Kortshagen, R.J. Anthony, D. Jurbergs, X. Li, E. Rogojina, Nanoparticles
with grafted organic molecules, WIPO Appl. No. WO/2008/091581.

Selected Professional Development Activities
Materials Research Society Meetings
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Cengiz S. Ozkan
Professor

Education

Ph.D., Materials Science and Engineering, Stanford University, 1997

M.S., Materials Science and Engineering, Stanford University, 1993

M.S., Metallurgical Engineering and Materials Science, Middle East Technical University, 1989
B.S., Metallurgical Engineering and Materials Science, Middle East Technical University, 1986

Academic Experience

2010-present Graduate Program Advisor, Materials Science and Engineering
2009-present  Professor of Mechanical Engineering, UC-Riverside

2009-present Executive Committee Member, Bourns College of Engineering
2006-2009  Associate Professor of Mechanical Engineering, UC-Riverside
2001-2006  Assistant Professor of Mechanical Engineering, UC-Riverside
2002-present  Faculty Advisor, UCR Student Chapter of the Materials Research Society

Non-Academic Experience
1997-2001  Senior Staff Engineer, Applied Micro Circuits Corporation, San Diego, CA

Current Memberships in Professional Organizations
AAAS, American Association for the Advancement of Science
ECS, Electrochemical Society

MRS, Materials Research Society

ASME, American Society for Mechanical Engineers

ACS, American Chemical Society CHI,

Cambridge HealthTech Institute BMES,

Biomedical Engineering Society

Selected Honors and Awards

» Placket of Appreciation, NANO-TR 2011 Conference, Istanbul, Turkey

e Research Award, World Congress of the International Academy of Nanomedicine
(IANM), Antalya, Turkey

e Inventor Recognition Award, The Focus Center Research Program, by the Semiconductor
Research Corporation

« Frontier Engineering Article, Featured in “The Bridge” Magazine by the National
Academy of Engineering

e Member of the United States Delegation to Korea, Fifth United States-Korea Forum on
Nanotechnology: Nano-Biotechnology, Jeju Island, Korea

e 26. Research Recognition Award, The International Workshop on New Trends in Science
and Technology, The Southeastern European Network (SEENET) and The Scientific and
Technical Research Council of Turkey (TUBITAK), Ankara, Turkey

e 24. Invited panel participant to Department of Defense (DOD) Nanotechnology for
Chemical and Biological Defense in 2030 Workshop, The Defense Threat Reduction
Agency (DTRA), Santa Fe, New Mexico

e Participant to the National Academy’s Keck Future Initiatives Conference on Smart
Prosthetics by invitation from the National Academies (2006)
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Selected Service Activities

* Lead symposium organizer, “de novo Carbon Nanomaterials”, Spring 2012 Meeting of the
Materials Research Society, April 2012, San Francisco, CA

* Member of the program committee, 2012 CMOS EMERGING TECHNOLOGIES MEETING,
June 2012, Vancouver, Canada

» Member of the Program Committee and Section Chair: “Nano and Giga Challenges in
Electronics, Photonics and Renewable Energy, Ontario, Canada, August 10-14, 2009

* Leading Symposium Organizer: “Assembly at the Nanoscale: Towards Functional
Nanostructured Materials”, Fall 2005 Meeting of the Materials Research Society, Boston, MA

Selected Publications, Past 5 Years

1. S. Ravindran, S. Chaudhary, B. Colburn, M. Ozkan, C.S. Ozkan, "Covalent Coupling of
Quantum Dots to Multiwalled Carbon Nanotubes for Electronic Device Applications”, NANO
LETTERS, 3, 4, 447-453, 2003. (has been cited 215 times)

2. H. Gao, Y. Kong, D. Cui, C.S. Ozkan, "Spontaneous Insertion of DNA Oligonucleotides into
Carbon Nanotubes", NANO LETTERS, 3, 4, 471-473, 2003. (has been cited 245 times)

3. X. Wang, F. Liu, G.T. Senthil Andavan, X. Jing, N. Brugue, R.R. Pandey, M. Ozkan, R. Lake,
K.L. Wang and C.S. Ozkan, "Carbon Nanotube-DNA Nanoarchitectures and Electronic
Functionality”, SMALL, Volume 2, Issue 11, pages 1356-1365, September 2006.

4.R.J. Tseng, C. Tsai, L. Ma, J. Ouyang, C.S. Ozkan, Y. Yang, “Digital memory device based
on tobacco mosaic virus conjugated with nanoparticles”, NATURE NANOTECHNOLOGY, Vol
1, 72-77, 2006. (has been cited 172 times)

5. M. Ozkan and C.S. Ozkan, “Role of DNA in Nanoarchitectonics”, THE BRIDGE, Journal of
the National Academy of Engineering (NAE) of the the National Academies, volume 38, number
4, pages 25-31, 2008.

6. X. Wang, C.S. Ozkan, “Multisegment Nanowire Sensors for the Detection of DNA
Molecules”, NANO LETTERS, 8 (2), 398-404, 2008.

7. Kosmas Galatsis, Kang L. Wang, Mihri Ozkan, Cengiz S. Ozkan, Yu Huang, Jane P. Chang,
Harold G. Monbouquette, Yong Chen, Paul Nealey, Youssry Botros, “Patterning and Templating
for Nanoelectronics”, ADVANCED MATERIALS, 2009, 21, 1-10.

8. Jian Lin, Guan X. Liu, Xiaoye Jing, D. Teweldebrhan, Rong Li, R. Lake, A.A. Balandin, C.S.
Ozkan, “Monitoring hole doping in Graphene using Single-Stranded Deoxyribonucleic Acids”,
SMALL, Volume 6, Issue 3, pages 376—380, February 5, 2010.

Selected Professional Development Activities
LEAD SYMPOSIUM ORGANIZER: “DE NOVO CARBON NANOMATERIALS”, SPRING
2012 MEETING OF THE MATERIALS RESEARCH SOCIETY, SAN FANCISCO, CA, 2012

MEMBER OF THE PROGRAM COMMITTEE, 2012 CMOS EMERGING TECHNOLOGIES
WORKSHOP, JULY 18-20, 2012, VENCOUVER, CANADA

MEMBER OF THE PROGRAM COMMITTEE AND INVITED SPEAKER: 2011 CMOS
EMERGING TECHNOLOGIES WORKSHOP, JUNE 15-17, 2011, WHISTLER, CANADA

MEMBER OF THE PROGRAM COMMITTEE AND SECTION CHAIR: “NANO

AND GIGA CHALLENGES IN ELECTRONICS, PHOTONICS AND RENEWABLE
ENERGY, (NGC 2009)
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Marko Princevac
Associate Professor

Education
Ph.D., Mechanical Engineering, Arizona State University, 2003
B.S., Mechanical Engineering and Naval Architecture, University of Belgrade, 1997

Academic Experience

11/1/1997-1/1/1999, Lecturer and Research Assistant, University of Belgrade
8/1/2003-7/1/2004, Post Doctoral Associate, Mechanical Engineering, ASU
7/1/2004-7/1/2010, Assistant Professor, Department of Mechanical Engineering, UCR
7/1/2010-present, Associate Professor, Department of Mechanical Engineering, UCR

Non-Academic Experience
1995 - “Premez Clados Del Norte”, Matamoros, Tamaulipas, Mexico. Working as a laboratory

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
American Society of Mechanical Engineers, American Meteorological Society, Society of Naval
Architects and Marine Engineers

Honors and Awards
UC Regents Faculty Fellowship and Development Award, 2005, 2006
European Meteorological Society, Kipp & Zonen Award for Boundary Layer Meteorology, 2009

Service Activities

Senate Committee on Courses

Department undergraduate advisor

Chair of the AMS CMAAP Committee

Judge for Riverside Unified School District Science Fair

Review panelist: National Science Foundation, Joint Fire Science Program

Selected Publications, Past 5 Years

Boarnet, M., D. Houston, R. Edwards, M. Princevac, G. Ferguson, H. Pan, C. Bartolome, Fine
particulate concentrations on sidewalks in five Southern California cities, Atmospheric
Environment, 45, 4025-4033, 2011.

Princevac, M., J. Buhler, A. Schleiss, Alternative depth-averaged models for gravity currents and
free shear flows, Environmental Fluid Mechanics, 10, 369-386, 2010.

Princevac, M, J.-J. Baik, X. Li, S.-B. Park and H. Pan, Lateral channeling within rectangular
arrays of cubical obstacles, Journal of Wind Engineering and Industrial Aerodynamic, 98,
377-385, 2010.

Zajic D., H.J.S. Fernando, R. Calhoun, M. Princevac, M.J. Brown, E.R. Pardyjak, “Flow and
Turbulence in an Urban Canyon”, Journal of Applied Meteorology, 50, 1, 203-223, 2011.

Noroozi Z., H. Kido, M. Micic, H. Pan, C. Bartolome, M. Princevac, J. Zoval, and M. Madou:
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Reciprocating flow-based centrifugal microfluidic mixer, Review of Scientific
Instruments, 80, 075102, 2009.

Altshuler D., M. Princevac, H. Pan, and J. Lozano, 'Wake patterns of the wings and tail of
hovering hummingbirds, Experiments in Fluids, 46, 835-846, 2009.

Princevac, M, J. Buhler and A. Schleiss: Mass-based depth and velocity scales for gravity
currents and related flows, Environmental Fluid Mechanics, 9, 369-387, 2009.

Lee, S., M. Princevac, S. Mitsutomi, and J. Cassmassi: MM5 Simulations for Air Quality
Modeling: An Application to a Coastal Area with Complex Terrain, Atmospheric
Environment, 43, 447-457, 2009.

Li X., N. Zimmerman, M. Princevac: Local Imbalance of Turbulent Kinetic Energy in the
Surface Layer, Boundary-Layer Meteorology, 129:115-136, 2008.

Venkatram, A. and M. Princevac, Using measurements in urban areas to estimate turbulent
velocities for modeling dispersion, Atmos. Environ., 42(16), 3833-3841, 2008.

Princevac, M. and H.J.S. Fernando: Morning breakup of cold pools in complex terrain, Journal
of Fluid Mechanics, 616, 99-109, 2008.

Princevac, M., J.C.R. Hunt, and H.J.S. Fernando, “Quasi-Steady Katabatic Winds on Long
Slopes and In Wide Valleys: Hydraulic Theory and Observations”, Journal of the
Atmospheric Sciences, 65, 627-643, 2008.

Princevac, M. and A. Venkatram, “Estimating Micrometeorological Inputs for Modeling
Dispersion in Urban Areas during Stable Conditions“, Atmospheric Environment, 41(26),
5345-5356, 2007.

Princevac, M. and H.J.S. Fernando, “A Criterion for the Generation of Anabatic Flow”, Physics
of Fluids, 19(10), 105102, 2007.

Selected Professional Development Activities

American Meteorological Society Meetings
Western States Combustion Institute Meetings
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Masaru Palakurthi Rao
Assistant Professor

Education
Ph.D., Materials Engineering, University of California, Santa Barbara, 2001
B.S., Materials Science & Engineering, University of Florida, 1995

Academic Experience

2007-2008 Assistant Professor, School of Mechanical Engineering, Purdue University
2009-2010 Assistant Professor 111, Department of Mechanical Engineering, UCR
2010-2012 Assistant Professor 1V, Department of Mechanical Engineering, UCR

Non-Academic Experience

2005-2006 Senior Scientist & Co-Founder, DynaFluidics, Santa Barbara, CA. Part-time.
Responsible for advanced R&D, market analysis, opportunity identification, & industrial
engagement.

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
ASME, IEEE, MRS

Recent Honors and Awards

e Travel to Scholarly Meetings Award, UCR (2009)
e Travel to Scholarly Meetings Award, UCR (2010)
e Regents’ Faculty Fellowship Award, UCR (2011)

Service Activities

Internal (at UCR)

e Coordinator, Preliminary Exam, ME, AY2008-2009

e Member, Planning & Development Committee, ME, AY2009-2010

e Member, ME Ad hoc committee for BCOE MSE/Energy Faculty Search, AY2009-2010
e Member, Graduate Committee, ME: AY2008-2009, AY2010-2011, AY2011-2012

e Member, MSE Academic Review Committee, AY2011-2012

e Member-at-Large, BCOE Executive Committee, AY2011-2012

e Co-Chair, Faculty Search Committee, ME, AY2011-2012

External

e Chair, Symposium on Advances in Medical Micro/Nano Manufacturing and its Applications,
2008 ASME International Manufacturing Science and Engineering Conference, Evanston,
IL, October 7-10, 2008.

e Panelist, Stage 1, Challenge Grant Panel #29, NIH Healthcare Delivery & Methodologies
(HDM) IRG, July 2009

e Panelist, Stage 1, Challenge Grant Panel #23, NIH Surgical Sciences, Biomedical Imaging,
& Bioengineering (SBIB) IRG, June 2009
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Selected Publications, Past 5 Years
Journal Publications

1.

2.

ER Parker, MP Rao, KL Turner, CD Mienhart, and NC MacDonald. Bulk micromachined
titanium microneedles. J Microelectromech S 16(2):289-95, 2007.

J Lu, MP Rao, NC MacDonald, D Khang, and TJ Webster. Improved endothelial cell
adhesion and proliferation on patterned titanium surfaces with rationally designed,
micrometer to nanometer features. Acta Biomater 4(1):192-201, 2008.

YT Zhang, F Bottausci, MP Rao, ER Parker, 1 Mezic, and NC MacDonald. Titanium-based
dielectrophoresis devices for microfluidic applications. Biomed Microdevices 10(4):509-517,
2008.

PT McCarthy, KJ Otto, and MP Rao. Robust penetrating microelectrodes for neural
interfaces realized by titanium micromachining. Biomed Microdevices 13(3):503-515, 2011.
PT McCarthy, MP Rao, and KJ Otto. Simultaneous recording of rat auditory cortex and
thalamus via a titanium-based, microfabricated, multi-nucleus, microelectrode device. J
Neural Engr 8(4):046007 (9pp), 2011.

Conference Presentations & Proceedings

1.

PT McCarthy, R Madangopal, KJ Otto, and MP Rap. Titanium-based multi-channel, micro-
electrode array for recording neural signals. 3151 Annual International Conference of
the IEEE Engineering in Medicine & Biology Society, Minneapolis, MN, Sept. 2-6, 2009.

CT Smith, P Wei, M Mojarrad, M Chiappetta, B Ziaie, and MP Rao. Elastomeric reservoir
for MEMS-based transdermal drug delivery systems. 2010 Solid-State Sensor, Actuator, and
Microsystems Workshop, Hilton Head Island, SC, Jun. 6-10, 2010.

PT McCarthy, MP Rao, angh KJ Otto. Corticothalamic neural recording via penetrating
titanium microelectrodes. 39" Neural Interfaces Conference, Long Beach, CA, Jun. 21-
23, 2010.

O Khandan, A Famili, MY Kahook, and MP Rao. In-plane, bulk micromachined titanium
microneedles for passive ocular drug delivery. ASME 6" Frontiers in Biomedical Devices
Conference & Exhibition, Irvine, CA, Sept. 26-27, 2011.

SC Gott, HP Aguilar, and MP Rao. Recent progress towards, realization of vascular stents
with rationally-designed surface nanopatterning. ASME 6 Frontiers in Biomedical
Devices Conference & Exhibition, Irvine, CA, Sept. 26-27, 2011.

Selected Professional Development Activities

Attended 31%0 Annual International Conference of the IEEE Engineering in Medicine
& Biology Society, Minneapolis, MN, Sept. 2-6, 20009.

Attended 2010 Solid-State Sensor, Actuator, and Microsystems Workshop, Hilton Head
Island, SC, Jun. 6-10, 2010.

Attended 39th Neural Interfaces Conference, Long Beach, CA, Jun. 21-23, 2010.

Attended ASME 6t Frontiers in Biomedical Devices Conference & Exhibition, Irvine,
CA, Sept. 26-27, 2011.
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Thomas F. Stahovich
Professor

Education

e Ph.D., Mechanical Engineering, Massachusetts Institute of Technology, 1995
e S.M.,, Mechanical Engineering, Massachusetts Institute of Technology, 1990
e B.S., Mechanical Engineering, University of California, Berkeley, 1988

Academic Experience

e 2010-present. Professor, Department of Mechanical Engineering, UCR

e 2003-2010 Associate Professor, Department of Mechanical Engineering, UCR

e 2001-2003 Associate Professor, Department of Mechanical Engineering, Carnegie Mellon
University.

e 1996-2001 Assistant Professor, Department of Mechanical Engineering, Carnegie Mellon
University.

Non-Academic Experience

e 1986 — 1988 (summers), North American Rockwell, Mechanical Engineer.

e 1997 (June — September). Boeing North American, helped plan and implement the
Pathfinder 6 project to incorporate knowledge-based software tools into the design, analysis, and
manufacturing processes.

e 2009 — 2010 Decision Modeling, Inc. v. Timevalue Software, Inc. Expert witness for
defendant.

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
ASME, ASEE, AAAI

Recent Honors and Awards

e “Design and Evaluation of a Pen-Based Tutoring System for Statics Instruction,” National
Science Foundation, $394,000, P1, May 2008.

e “Enhancing Learning in Engineering with Pen-Based Tutoring Systems,” HP, $75,000, PlI,
2008.

e “Transforming Statics Instruction through the Creation and Evaluation of Efficient and
Effective Practice Experiences,” National Science Foundation, $399,695, P1 2009.

Service Activities

Internal (at UCR)

e Chair, Mechanical Engineering Department 2010 — present.

e Subcommittee on Excellence in Undergraduate Education (UCR Path to Preeminence Plan)
2009 - 2010.

e Chair, ME Undergraduate Committee, 2008 — 2010.

e ME Undergraduate Advisor, 2008 — 2010.

e Bourns College of Engineering Executive Committee 2006 — 2009

e Vice-Chair, Bourns College of Eng. Executive Committee 2006 — 2008
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e ME Undergraduate Committee, 2007 — 2008.

e ME Faculty Search Committee, 2007 — 2008.

e Faculty Search Committee, Anderson Graduate School of Management, 2007 — 2008

e Chair, ME Faculty Search Committee, 2003 — 2007.

e Bourns College of Engineering Dean Search Committee, 2004 — 2005.

External

e Chair, “Sketch Understanding,” AAAI Spring Symposium Series, March 2002, Stanford, CA.
e Co-Chair, “Making Pen-Based Interaction Natural and Intelligent,” AAAI Fall Symposium
Series, 2004.

e Program Co-chair, Eurographics Workshop on Sketch-Based Interfaces & Modeling, Vienna,
Austria, 2006.

e General Chair, Eurographics Workshop on Sketch-Based Interfaces & Modeling,
Riverside, CA, 2007.

e NSF site visit team for Network for Earthquake Engineering Simulation (NEES) 2010 —
present.

e Member Board of Advisors, NSF Spatial Intelligence and Learning Center (SILC) 2011 -
present.

Selected Publications, Past 5 Years
Journal Publications
1. Lee, W, de Silva, R., Peterson, E., Calfee, R., and Stahovich, T., “Newton's Pen: A
pen-based tutoring system for statics. Computers & Graphics 32(5): 511-524, 2008.
2. Kara, L., Gennari, L., and Stahovich, T., “A Sketch-Based Tool for Analyzing Vibratory
Mechanical Systems,” J. Mechanical Design 130(10), 2008.
3. Calfee, R. and Stahovich T., “Galloway’s 21st Century Engineer: An Essay Review,”
Education Review, 12(14), 2009.
4. Herold, J. and Stahovich, T. F., “SpeedSeg: A Technique for Segmenting Pen Strokes
Using Pen Speed,” Computers & Graphics,35(2):250-264, 2009.
5. Herold, J. and Stahovich, T.F., “The use of speech to identify gestures in
multi-modal collaborative design,” Al EDAM, 2011.

Conference Presentations & Proceedings

1. deSilva, R., Bischel, D., Lee, W., Peterson, E., Calfee, R. and Stahovich, T.,
“Kirchhoff's Pen: A Pen-based Circuit Analysis Tutor,” In proceedings Fourth
Eurographics Workshop on Sketch- Based Interfaces and Modeling, pp. 75-82, 2007.

2. Bischel, D., Stahovich, T., Peterson, E., Davis, R., and Adler, A., “Combining Speech
and Sketch to Interpret Unconstrained Descriptions of Mechanical Devices,” In
Proceedings of the 2009, International Joint Conference on Artificial Intelligence, 20009.

3. J. Reaver, T. F. Stahovich, and J. Herold: How to make a Quick$: Using hierarchical
clustering to improve efficiency of the dollar recognizer. In Proceedings of the 8th
Eurographics workshop on Sketch-based Interfaces and Modeling, 2011.

Selected Professional Development Activities

Symposium on Sketch-Based interfaces and Modeling
International Joint Conference on Artificial Intelligence

ACM User Interface Software Technology

ASME International Design Engineering Technical Conferences

258



Hideaki Tsutsui
Assistant Professor

Education

Ph.D., Mechanical Engineering, University of California, Los Angeles, 2009
M.S., Mechanical Engineering, University of California, San Diego, 2003
B.S., Mechanical Engineering, University of Tokyo, 2001

Academic Experience

2011- Assistant Professor I, Department of Mechanical Engineering UCR
2009-2011  Postdoctoral Scholar, Department of Mechanical and Aerospace Engineering
UCLA

Certifications or Professional Registrations
n/a

Current Memberships in Professional Organizations

2011- American Association for the Advancement of Science (AAAS)

2011- American Society of Mechanical Engineers (ASME)

2008- Biomedical Engineering Society (BMES)

Honors and Awards

2011 Finalist, Chancellor’s Award for Postdoctoral Research, UCLA

2010 Elected member, Sigma Xi

2009 ScienceDirect Top 25 Hottest Articles, Mechanics Research Communications

Service Activities

Graduate committee, Department of Mechanical Engineering, UCR

Technical program committee, IEEE NANOMED Conference 2012

External reviewer, Medical Research Council, United Kingdom

Reviewer for peer-reviewed journals, including Analytical Chemistry, Lab on a Chip, Biosensors
and Bioelectronics, IEEE Nanotechnology Magazine, Journal of the Association for Laboratory
Automation, Sensors, Disruptive Science and Technology

Selected Publications, Past 5 Years
Developing Defined Culture Systems for Human Pluripotent Stem Cells. VValamehr, B., Tsutsui,
H., Ho, C.M., and Wu, H., Regenerative Medicine, Vol. 6, pp. 623-634, 2011.

An Optimized Small Molecule Inhibitor Cocktail Supports Long-term Maintenance of Human
Embryonic Stem Cells. Tsutsui, H., Valamehr, B., Hindoyan, A., Qiao, R., Ding, X., Guo, S.,

Witte, O.N., Liu, X., Ho, C.M., and Wu, H., Nature Communications, 2:167, DOI:
10.1038/ncomms1165, 2011.

Efficient Dielectrophoretic Patterning of Embryonic Stem Cells in Energy Landscapes Defined

by Hydrogel Geometries. Tsutsui, H., Yu, E., Marquina, S., Valamehr, B., Wong, 1., Wu, H., and
Ho, C.M., “Annals of Biomedical Engineering, Vol. 38, pp. 3777-3788, 2010.
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Continuous Sorting of Heterogeneous-Sized Embryoid Bodies. Lillehoj, P.B., Tsutsui, H.,
Valamehr, B., Wu, H., and Ho, C.M., Lab on a Chip, Vol. 10, pp. 1678-1682, 2010.

Cell Separation by Non-Inertial Force Fields in Microfluidic Systems. Tsutsui, H., and Ho, C.M.,
Mechanics Research Communications, Vol. 36, pp. 92-103, 2009.

Short-Wavelength Instability and Decay of a VVortex Pair in a Stratified Fluid. Nomura, K.K.,
Tsutsui, H., Mahoney, D., and Rottman, J.W., Journal of Fluid Mechanics, Vol. 553, pp. 283-
322, 2006.

Selected Professional Development Activities

2012 Grant Writers” Seminars and Workshops

2011 World Stem Cell Summit

2011 Biomedical Engineering Society Annual Meeting
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Kambiz Vafai
Professor

Education
Ph.D. Mechanical Engineering, University of California, Berkeley
MS Mechanical Engineering, University of California, Berkeley
BS Mechanical Engineering, University of Minnesota, Minneapolis

Academic Experience

7/02-present Professor, University of California, Riverside
7/00-7/02 Presidential Chair Professor, University of California, Riverside
6/01-7/01 Visiting Professor, University of Paul Sabatier, Fluid Mechanics Institute,

Toulouse, France.
10/91-10/01 Professor, The Ohio State University

6/98-7/98 Visiting Professor, University of Paul Sabatier, Fluid Mechanics Institute,
Toulouse, France.

6/97-7/97 Visiting Professor, Technical University of Naples, Naples, Italy.

6/95-7/95 Visiting Professor, University of Paul Sabatier, Fluid Mechanics Institute,
199, France.

3/90-7/90 Visiting Professor, University of Bordeaux, Bordeaux, France.

10/89-12/89 Visiting Professor, Technical University of Munich, Munich, Germany.

Non-Academic Experience (Consulting)

Battelle Memorial Institute (1985-1986), Armstrong World Industries (1989)

NCR Corporation (1989), Argonne National Laboratory (1993-1994)

EES Corporation (1994), Owens Corning Fiberglas (1995), ABSC Corporation (1996-2000),
Acoustic Fiber Company (1996-1997), Department of Transportation, Metrans (2006-2007),
ALCOA (2006-2007), Lawrence Livermore National Laboratory (2008)

K-Flex (2011)

Current Memberships in Professional Organizations:
ASME (Fellow), AAAS(Fellow), WIF (Fellow), AIAA (*Associate Fellow)

Honors and Awards

The International Society of Porous Media (InterPore) Highest Award (2011).
ASME Heat Transfer Memorial Award (2006)

Inducted to ISI Highly Cited Category (2/04 —present)

Fellow of American Association for Advancement of Science (AAAS) 2002
Fellow of World Innovation Foundation (WIF) 10/2003

Fellow of American Society of Mechanical Engineers 8/92

Service Activities, (Past 5 years)

. Director of Bourns College of Engineering Online Master-of-Science in Engineering
Program (7/11-present) Bourns College of Engineering Representative for the Design Review
Board (DRB), University of California, Riverside (7/11-present)

. Member of the Statewide Rules and Jurisdiction Committee for the entire
University of California (7/11-present)
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o Chair of the Senate Rules and Jurisdiction Committee at University of California,
Riverside (9/10-present)

Selected Publications, Past 5 Years

». Yang, K., and Vafai, K., “Analysis of Heat Flux Bifurcation Inside Porous Media
Incorporating Inertial and Dispersion Effects-An Exact Solution” International Journal of Heat
and Mass Transfer, 54, PP 5286-5297 (2011)

». Alizad, K., Vafai, K., and Shafahi, M. “Thermal Performance and Operational Attributes of the
Startup Characteristics of Flat-Shaped Heat Pipes using Nanofluids” International Journal of
Heat and Mass Transfer, doi:10.1016/j.ijheatmasstransfer.2011.08.050 (2011)

. Klinbun, W., Vafai, K., and Rattanadecho, P., “Electromagnetic Field Effects on Transport
Through Porous Media“ International Journal of Heat and Mass Transfer,
doi:10.1016/j.ijheatmasstransfer.2011.09.022 (2011)

». Khaled, A.R.A., and Vafai, K., “Analysis of Deflection Enhancement Using Epsilon Assembly
Microcantilevers Based Sensors* Sensors Journal doi:10.3390/s111009260 PP 9260-9274
(2011)

». Chung, S., and Vafai, K., “Effect of the Fluid-Structure Interactions on Low-Density
Lipoprotein within a Multi-Layered Arterial Wall* Journal of Biomechanics, 45, PP 371-381
(2012)

». Ellahi, R., Zeeshan, A., Vafai, K. and Rahman, H.U., “Series Solutions for
Magnetohydrodynamic Flow of non-Newtonian Nanofluid and Heat Transfer in Coaxial Porous
Cylinder with Slip Conditions “ Accepted for publication in Journal of Nanoengineering and
Nanosystems

«. Ellahi, R., Raza, M., Vafai, K., “Series Solutions of non-Newtonian Nanofluids with

Reynolds’ Model and VVogel’s Model by Means of the Homotopy Analysis Method *“in Journal
of Mathematical and Computer Modeling, 55, PP 1876-1891 (2012)

Selected Professional Development Activities (past five years

*Member of the International Scientific Committee for the 21°" International Symposium
on Transport Phenomena (ISTP-22) Delft University of Technology, Netherlands (11/11)
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Sundararajan V
Assistant Professor

Education

Ph.D., Mechanical Engineering, University of California, Berkeley, 2000

M.S., Mechanical Engineering, University of California, Berkeley, 1997

B.E., Mechanical Engineering, Government College of Engineering, University of Pune, Pune,
India, 1995

Academic Experience
2004-Present Assistant Professor, Department of Mechanical Engineering, UCR

Non-academic Experience

2001 - 2004 Associate Specialist, University of California, Berkeley
2000 - 2001 Developer, Redspark Inc.
1995 - 2000 Graduate Student Researcher, University of California, Berkeley

Current Memberships in Professional Organizations
ASME

Service Activities

Internal (at UCR)

e Faculty search committee member, AY 2011-2012

e Undergraduate committee member, AY 2011-2012

e Academic Integrity committee member, AY 2010-2011
e Graduate Committee member, AY 2004-2011

External

e Guest editor, Special issue of Journal of Computer Aided Design, 2012

e Reviewer of numerous journal articles in Journal of Computer-Aided Design, Journal of
Robotics and Automation, Journal of Research in Engineering Design.

Publications

Selected Journal Publications

1. Esfahani, E.T. and Sundararajan V., Classification of Primitive Shapes Using Brain-
Computer Interfaces. Computer-Aided Design, 2011

2. Esfahani, E.T. and Sundararajan V., Using Brain-Computer Interfaces to Detect Human
Satisfaction in Human-Robot Interaction. International Journal of Humanoid Robotics, Vol.8,
No.1, Pp.87-101,2011

3. V. Sundararajan, P. Wright, "Application of Software Engineering to Manufacturing Process
Planning," Journal of Computing Science and Engineering, 8, 3, 34001-34006, 2008

4. Corney, J., Hayes. C., Sundararajan V., Wright P., The CAD/CAM Interface: A 25-Year
Retrospective, Journal of Computing and Information Science in Engineering -- September
2005 -- Volume 5, Issue 3, pp. 188-197

5. S. Roundy, E. Leland, J. Baker, E. Carleton, E. Reilly, E. Lai, B. Otis, J. Rabaey, V.
Sundararajan and P.K. Wright, Improving Power Output for Vibration-Based Energy
Scavengers, IEEE Pervasive Computing, Vol 4, No 1, 2005, pp 28 — 36
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Selected Conference Proceedings

1.

Esfahani, E.T. and Sundararajan, V., "Using Brain Computer Interfaces for geometry
selection in CAD Systems: P300 Detection Approach.” ASME 2011 Design Engineering
Technical Conference (DETC 2011), August 28-31, 2011 - Washington DC

R. Garcilazo, X. Xue, V. Sundararajan, "Feasibility of Wireless Sensors for Health
Monitoring in Large Induction Motors,” 2009 ASME/IEEE International Conference on
Mechatronic and Embedded Systems and Applications (MESAQ9)

X. Xue, V. Sundararajan, "Induction motor multi-fault analysis based on intrinsic mode
functions in the Hilbert-Huang Transform,” 22nd Biennial Conference on Mechanical
Vibration and Noise (VIB), ASME 2009 International Design Engineering Technical
Conferences (IDETC) & Computers and Information in Engineering Conference (CIE), San
Diego, CA, August 2009, 1-7, 2009

E. Esfahani, V. Sundararajan, "A text understanding interface for physical system modeling
and simulation,” ASME 2009 International Design Engineering Technical Conferences &
Computers and Information in Engineering Conference IDETC/CIE 2009, San Diego, CA,
August 2009, 1-6, 2009

Sundararajan V., Redfern A., Schneider M., Wright P., Evan J., Wireless Sensor Networks
for Machinery Monitoring, Accepted for Presentation at the IMECE-2005, Orlando, Florida
Gudal S., Pan Y., Liou S., Sundararajan V., Antonetti D., Wright P., Design System for
Composite Transmission Error Prediction for Automatic Transmissions, Accepted for
Presentation at the ASME Design Engineering Technical Conference, 2005, Long Beach, CA
Roundy S, Sundararajan V, Baker J, Carleton E, Reilly E, Otis B, Rabaey J, Wright PK,
2005. "Energy Scavenging in Support of Ambient Intelligence: Techniques, Challenges, and
Future Directions"”, Hardware Technology Drivers of Ambient Intelligence (Aml), December
9-10, 2004, Veldhoven, The Netherlands.

Selected Professional Development Activities

Annual Management Institute Meeting in April, 2012
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Akula Venkatram
Professor

Education
Ph.D., Mechanical Engineering, Purdue University, 1976
B.S., Mechanical Engineering, Indian Institute of Technology, Madras, 1971

Academic Experience

2000-Present Professor, Department of Mechanical Engineering, University of
California, Riverside.

1997-2002  Chair, Department of Mechanical Engineering, University of
California, Riverside

1993-2000  Professor, Department of Environmental Engineering, University of
California, Riverside.

Non-Academic Experience

1981-1993 Vice President of Air Sciences (last position), ENSR Consulting and
Engineering, Camarillo, CA

1977-1981 Head of Model Development (last position), Ontario Ministry of the
Environment, Toronto, Canada

1976-1977 Research Scientist, Environment Canada, Toronto, Canada

Certifications or Professional Registrations
Professional Engineer, Ontario, Canada

Current Memberships in Professional Organizations
American Meteorological Society, Air and Waste Management Association

Recent Honors and Awards

e United States Environmental Protection Agency, Scientific and Technological Achievement
Award for “expanding and improving the scientific and regulatory communities’ ability to
assess the impacts of mobile source emissions”, 2010.

e Award from the Committee on Meteorological Aspects of Air Pollution of the
American Meteorological Society for “contributions to the field of air pollution
meteorology through the development of simple models in acid deposition, ozone
photochemistry and urban dispersion”, 2012

Service Activities
Internal (at UCR)
e Member, Undergraduate Committee, ME, AY2007-present
e Member, Senate Research Committee, AY2008-2009
e Member, Senate Planning and Budget Committee, AY2009-2011
e Member, Senate Preparatory Education Committee, AY2012-present

External
e Member of Western Association of Schools and Colleges team that reviewed accreditation of
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Harvey Mudd College, 2009-2011.

Selected Publications, Past 5 Years
Qian, W. and A. Venkatram, 2011: Performance of Steady-State Dispersion Models under Low
Wind Speed Conditions," September, Boundary-Layer Meteorology, 138, 475-491.

Qian, W., M. Princevac, and A. Venkatram, 2010. Using Measurements in Suburban and
Urban Areas to Estimate Meteorology for Modeling Dispersion during Convective
Conditions," Boundary-Layer Meteorology, 135, 269-289.

Venkatram, A., V. Isakov, and R. Baldauf, 2009: Modeling the impacts of traffic emissions on
air toxics concentrations near roadways. Atmospheric Environment, 43, 20, 3191-3199.

Venkatram, A., and M. Princevac, 2008. 'Using Measurements in Urban Areas to Estimate
Turbulent Velocities for Modeling Dispersion. Atmospheric Environment, 42, 16, 3833-
3841.

Venkatram, A., V. Isakov, R. Baldauf, and E. Thoma, 2007: Analysis of air quality data near
roadways using a dispersion model. Atmospheric Environment, 41, 9481-9497.

Venkatram, A., and T. W. Horst, 2006: Approximating dispersion from a finite line source.
Atmospheric Environment, 40, 13, 2401-2408.

Professional Development Activities

American meteorological Society (AMS)
International Conference on Harmonization
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Guanshui (Alex) Xu
Professor

Education

Ph.D., Engineering, Brown University, 1994

M.S., Mathematics, Brown University, 1992

B.S., Mechanics, University of Science and Technology, China, 1986
Postdoctoral Associate, Massachusetts Institute of Technology, 1993-1995

Academic Experience

7/1/1998-7/1/2003, Assistant Professor, Department of Mechanical Engineering, UCR
7/1/2003-7/1/2007, Associate Professor, Department of Mechanical Engineering, UCR
7/1/2007-present, Professor, Department of Mechanical Engineering, UCR

Non-Academic Experience
1995-1998, Project Engineer, TerraTek Inc., Salt Lake City, Utah
Consultant, MI-SWACO, Schlumberger, TerraTek

Certifications or Professional Registrations
None

Current Memberships in Professional Organizations
American Society of Mechanical Engineers
The Society of Petroleum Engineers

Honors and Awards
UC Regents Faculty Fellowship and Development Award, 1999
NSF CAREER Award, 2002

Service Activities

Senate committee member for International Education

Department undergraduate advisor

Advisor for California Alliance for Minority Participation program funded by NSF
Judge for Riverside Unified School District Science Fair

7th World Computational Mechanics Conference Symposium Organizer

Review panelist: National Science Foundation

Selected Publications, Past 5 Years

1. Petty, N. A.,, G. Xu, The effects of proppant concentration on the rheology of slurries for
hydraulic fracturing -- A review, UCR, Undergraduate Research Journal, V (2011).

2. Fang, Z., J. H. Dieterich, K. B. Richards-Dinger and G. Xu, Earthquake nucleation on
faults with non-constant normal stress, Journal of Geophysical Research, Accepted, (2011).

3. Fang, Z., G. Xu and D. D. Oglesby, Geometric effects on earthquake nucleation on bent
dip-slip faults, International Journal of Applied Mechanics, 3(1),
doi:10.1142/S1758825111000890 (2011).

4. Fang, Z., J. H. Dieterich and G. Xu, Effects of initial conditions and loading path on

earthquake
nucleation, Journal of Geophysical Research, 115, B06313, doi:10.1029/2009JB006558
(2000).

5. Yan, A, G. Xu, and Z.-B. Yang, Calcium participates in feedback regulation of the
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oscillating ROP1

6.

10.

11.

Rho GTPase in pollen tubes. PNAS 106, 22002-22007 (2009).

Liu, G. and G. Xu, Nucleation of partial dislocations at a crack and its implication on
deformation mechanisms of nanostructured metals, Journal of the Mechanics and Physics of
Solids 57, 1078-1092

(2009).

Yang G., B. Zheng, J. P. Yang, G.S. Xu, S.Y. Fu, Preparation and cryogenic mechanical
properties of epoxy resins modified by poly(ethersulfone), Journal of Polymer Science:
Part A: Polymer

Chemistry, 46, 612-624 (2008).

Yang, JP., G. Yang, G. Xu, S.Y. Fu, Cryogenic mechanical behaviors of
MMT/epoxy nanocomposites, Composites Science and Technology, 67, 2934-2940 (2007).
Li, Y., SYY. Fu, Y.Q. Li, QY. Pan, G.S. Xu, and C.Y. Yue, Improvements in
transmittance, mechanical properties and thermal stability of silica—polyimide composite
films by a novel sol-gel route, Composites Science and Technology, 67, 2408-2416 (2007)
Wang, X., S.R. Casolco, G. Xu, J.E. Garay, Finite element modeling of electric current-
activated sintering: The effect of coupled electrical potential, temperature and stress,
Acta Materialia, 55,

3611-3622 (2007).

Li, C. and G. Xu, Geometric effect on dislocation nucleation at crystal surface
nanostructures, Engineering Analysis with Boundary Elements, 31, 443-450 (2007).

Selected Professional Development Activities
SPE meetings
ASME meetings
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Salah Feteih
Lecturer

Education

Ph.D., Dynamics & Controls, Stanford University, Dept. of Aeronautics and Astronautics, 1990.
M.Sc., Dynamics & Controls, Stanford University, Dept. of Aeronautics and Astronautics, 1984.
Diplome Ingenieur, Ecole Nationale Superieure D'Ingenieur de Construction Aeronautiques,
(E.N.S.I.C.A), Toulouse, France, 1980.

B.Sc. Aeronautical Engineering, Cairo University, Cairo, Egypt, 1975.

Academic Experience

01/03 — Present: Taught undergraduate classes at the UCR ME department. Developed and
taught the Mechatronics class & lab. Other classes taught include senior design; Controls, and
Kinematics.

07/92-04/96 Assistant Professor, ME Dept., the Florida State University. Taught graduate and
undergraduate courses in the areas of aircraft structure, dynamics, vibration, design and controls.
Taught Newtonian & Lagrangian classical dynamics, as well as the formulation, analysis and
simulation of multi-body dynamics. Taught classical and digital control systems design &
analysis. Conducted research and supervised graduate students in the areas of Controls,
Dynamics, and Artificial Neural Network for control and system identification. Served as a
member of: the ME Graduate & Curriculum Committees, the FSU Senate, the FSU Graduate
Policy Committee. Also served as the academic advisor for the student sections of the ASME
and the SAE.

Non-Academic Experience

05/2011 - present: Manager 2, Vertical Take-off Unmanned Aerial Vehicle (VTUAV) guidance
Navigation & Controls (GNC) and Vehicle Management System (VMS) team. Served as the
execution manager for VMS upgrade of the MQ-8B/8C VTUAYV for the Navy. Responsible for
all aspects of the VMS: GNC flight software, VMS software, VMS hardware, VMS
requirements/specifications, lab integration and test as well as flight tests.

07/2002 — 05/2011: Systems Engineer, Northrop Grumman Mission Systems (previously TRW)
Guidance Navigation and Controls group, San Bernardino, California. Mentored young
engineers in the areas of dynamics, controls, guidance, and navigation. Performed Kalman filter
based navigation covariance error analysis for GPS aided IMU during boost and reentry phases,
that included selecting and defining run parameters, trajectories, and reentry conditions.
Performed control loop design for a jet reaction control reentry vehicle including synthesis,
parameter evaluation selection and optimization. Wrote technical and budget proposals for
testing MEMS IMU, surveyed existing market, identified potential candidates, and defined test
procedure. Supported sustainment efforts for MMIII IMU gyroscope: troubleshooting, diagnosis,
and proposing solutions to fix existing problems.

04/96 - 12/01: Senior Research Scientist, FANUC-Berkeley Laboratory, Union City, California.
Responsibility included the design; analysis, processing, release, packaging and testing of high
aspect ratio non-silicon MEMS resonator. Completed MEMS device initial design using Matlab,
ANSYS, and Auto-LISP. Extensively used clean room equipments/techniques such as:
sputtering, E-beam; aligners; wet benches; Metrology equipment; Environmental Scanning
Electron Microscopes (ESEM); Profilometers; and Reactive lon Etchers (RIE) for regular
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cleaning (ashing)/SU8 removal.

12/80-12/82 Senior Project Engineer, Saudi Arabian Airlines. Responsible for specifying,
procuring, installing and maintaining aircraft hangar & line maintenance equipments, that
included: two hydraulic test stands, and airbag recovery equipment.

Certifications, Professional Registrations, Current Memberships in Professional
Organizations:

Licensed Mechanical Professional Engineer (PE) in the State of California,

Senior Member in the AIAA,

FAA licensed private pilot,

Member in the IEEE, the ASME and the ION,

Six Sigma Green Belt holder

Selected Publications, Past 5 Years

e Numerous internal reports, in the areas of robotics, MEMS, force sensing, controls and
launch systems. Due to Northrop Grumman/TRW & FANUC’s regulations and the nature of
the work conducted (competition sensitive and classified) these reports are the property of
each company and cannot be published.

e Feteih, S.; Johnson, T.; El-Sherief, H.; Williamson, J.; Younker, T.; and Geiger, J.; “MEMS:
the Next Generation IMU for Missile Defense Applications; Presented at the AIAA
November 2006 Missile Science Conference in Monterey, CA.

e Feteih, S.; Dougherty, J.; Johnson, T.; EI-Sherief, H.; Reitz, D.; Roberts, S.; Poveda, A.;
Fung, H.; Serrato, A.; ~"Intercontinental Ballistic Missile Accuracy Improvement Using
GPS’’; Presented at the AIAA November 2004 Missile Science Conference in Monterey,
CA.

e Feteih, S.; EI-Sherief, H.; Dougherty, J.; Johnson; “"Reentry Phase Navigation Error Analysis
for Spinning Reentry Vehicles’’; Presented at the AIAA November 2004 Missile Science
Conference in Monterey, CA.

Selected Professional Development Activities
LEADING for Front Line Leaders: NGC training, 11/04/2011,;
Gallup Post-Survey Training: NGC training, 09/29/2011;
Export Compliance Training; NGC training, 12/15/2008;
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Education

John Dougherty
Lecturer

Ph.D. Aerospace Engineering, University of California, Los Angeles, 1990-95
M.S. Aero/ Astro Engineering, Stanford University, Palo Alto, CA, 1984-86
B.S. Mechanical Engineering, University of Dayton Ohio, 1980-84

Academic Experience

1997- Present

1993-1995

Lecturer (part-time), University of California, Riverside.

Research Assistant, University of California, Los Angeles.

Non-Academic Experience

2010-2011

2007- Present

2007- Present

2007-2011

1986- Present

1984

Lead for airborne software, guidance, and control for Targets and
Countermeasures pursuits, Northrop Grumman Corp., San Bernardino, CA

Designed software architecture and class structure; selected operating system and
middleware (the Real-Time Component Framework — RTCF); devised
incremental development and test approach; designed guidance algorithms;
supported development of simulation and test tools; estimated development costs;
supported proposal development.

Sector Technical Fellow, Northrop Grumman Corp., San Bernardino, CA

Intercontinental Ballistic Missile Prime Program, Northrop Grumman Corp., San
Bernardino, CA

Participated in system sustainment and anomaly investigations for guidance,
propulsion, and Systems IPTs. Led supporting analyses.

Chief Engineer, US Army Extended Area Protection and Survivability
(EAPS) program, Northrop Grumman Corp., San Bernardino, CA

Defined system architecture; developed initial system and subsystem
requirements; led trade studies; performed system engineering; developed and
verified simulation tools; and coordinated with the customer and government
ranges for the EAPS counter-rocket/artillery/mortar intercept system.

Professional Engineer, Northrop Grumman Corp., San Bernardino, CA
Expertise: Guidance, control, navigation, optimization, estimation

Engineer, USAF/AFWAL, Dayton, OH.

Certifications or Professional Registrations
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Professional Engineer (Mechanical Engineering)
Six Sigma Green Belt

Current Memberships in Professional Organizations

The American Institute of Aeronautics and Astronautics (AIAA)
Honors and Awards

Northrop Grumman Mission Systems Technical Fellow, 2007
Selected Publications

Dougherty, J. J. and Speyer, J. L.., "A Matched Asymptotic Expansion Approach to Ground Strike
Guidance," presented at the AIAA Guidance, Navigation, and Control Conference, paper no.
AlAA-96-3837, 1996.

Dougherty, J. J. and El-Sherief, H., "An ARMA Approach for Modeling a Triaxial Shaker
System," presented at the AIAA Guidance, Navigation, and Control Conference, paper no. AIAA-
96-3718, 1996.

Dougherty, J. J. and El-Sherief, H., "Parameter Identification for a Triaxial Shaker System,"
Proceedings of the IEEE Conference on Control Applications, 1996.

Dougherty, J. J. and El-Sherief, H., "System Identification and Simulation of a Triaxial Shaker
System," Proceedings of the AIAA Missile Sciences Conference, 1996.

Dougherty, J. J. and El-Sherief, H., "Universal Flight Simulation — An Approach for Modeling and
Simulation of Multiple Launch Vehicle Systems,” Proceedings of the International Test and
Evaluation Association Modeling and Simulation Workshop, 1997.

Dougherty, J. J. and Speyer, J. L., "A Near-Optimal Guidance Law For Ballistic Missile
Interception,” The Journal of Guidance, Control, and Dynamics, Vol. 20, No. 2, 1997, pp. 355-
361.

Selected Professional Development Activities

Northrop Grumman Action Leadership Program (2005); VxWorks and Workbench Fundamentals
(embedded software) (2010); Real-Time Programming for Embedded Systems (2010); SEER
Software Cost Estimation Training; TRW Program Management Fundamentals; Ethics/
Compliance; Quality Management System; Information Security Awareness; Records
Administrator; Export Compliance; Foreign Corrupt Practices; Preventing Workplace Harassment;
Organizational Conflict of Interest and Firewalls; Time and Labor Charging
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Education

James P. Sawyer
Lecturer

Ph.D. Mechanical Engineering, Purdue University, 1996.
M.E. Mechanical Engineering, Cal Polytechnic University, Pomona, 1990.
B.S. Mechanical Engineering, San Diego State University, 1984,

Academic Experience

1998-Present

1992-1997

Lecturer, Department of Mechanical Engineering, UCR

Initial Appointment awarded in April 1998.

Post-Six-Year Continuing Appointment awarded in 2004.
Research Assistant, Teaching Assistant, Post-Doctoral Researcher;
Purdue University, West Lafayette, Indiana.

Non-Academic Experience

1997 - Present

1987-1991

1984-1987

Certifications

Executive Vice President, Co-Owner of Pacific Plastic Technology, Inc.
Rancho Cucamonga, California.

Responsible for all engineering and product development aspects of a
multi-million dollar engineering and manufacturing business that
specializes in plastic injection molding technology. Areas of practice
include product design consultation, rapid prototyping, mold design, and
the development of manufacturing and quality assurance programs.

Director of Engineering, Pacific Plastic Technology, Inc.

South EIl Monte, California.

Served as a design engineer in the development of industrial, aerospace
and consumer products. Specialized in injection molded product and
tooling design. Led an inter-company design team in the development of
sealed lead-acid battery systems for aircraft, defense and industrial
applications.

Member of the Technical Staff, Space Transportation Systems Division,
Rockwell International, Downey, California.

Space Shuttle Auxiliary Power Unit (APU) Design Group: Conducted a
post-Challenger safety and reliability design review of the APU system.
Established new design specifications for the APU fuel isolation valves
and assisted in the evaluation of subcontractor proposals.

Engineering Standards Group: Served as a standard components engineer
specializing in mechanical fastening systems, bearings and fluid system
components. Provided technical support in the application and procurement
of standard components to be used in the Space Shuttle Orbiter and for
payload integration. Contributed to a metrification study for the proposed
Space Station.

California, EIT Certification, No. 060047
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Current Memberships in Professional Organizations
American Society of Mechanical Engineers (ASME)
Society of Plastics Engineers (SPE)

Honors and Awards
2003-2004 Outstanding Lecturer Award, Bourns College of Engineering, University of
California, Riverside, 2005.

General Electric/Steinmetz Graduate Studies Award, Purdue University, 1992.
Sustained Superior Performance Award, Rockwell International, 1985.

Service Activities
1998 - 2010 Served as the Faculty Advisor for the Student Section of the American
Society of Mechanical Engineers (ASME) at of the University of
California, Riverside.
2003 - 2008 Served on the Undergraduate Committee, Department of
Mechanical Engineering, University of California, Riverside.

Selected Professional Development Activities
NASA ESMD Space Grant Faculty Workshop, Kennedy Space Center, July 2011: This
workshop covered topics such as NASA Systems Engineering Process, senior design
projects, and incorporating the NASA Systems Engineering Process into senior design
projects.
BestTeams. A faculty training workshop that focused on team skills for upper-level design
courses. Key dimensions of effective teams were discussed, as well as steps for the
successful incorporation of teaming and team training in engineering courses. ASEE Annual
Conference, 2001.
Fundamentals of Teaching. A faculty training workshop that focused on course planning,
learning styles, methods to promote active learning, and implementation of cooperative
learning in engineering courses. ASEE Annual Conference, 2001.
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Appendix C — Equipment

Most of the classrooms at UCR are equipped with the state of the art equipment which includes
computers, projectors, document cameras, smart boards, etc In addition our program has
computer projectors, a tablet PC, and laptops that are available to instructors.

A 1733-square-foot laboratory (B213AA) is used mostly for instruction associated with ME
170A. The laboratory has 14 experimental stations. Each station has a computer equipped with
LABVIEW software for data acquisition and analysis, a signal generator, a DC power supply, a
digital multimeter, and an oscilloscope. The lab also has instrumentation for measuring
temperature, pressure, strain, and vibration. Examples of this equipment include strain gauges,
strain gauge beams and holders, accelerometers, model 355 flow meters, gas regulators, high-
pressure gas supplies, pressure gauges, thermocouples, thermistors, infrared thermometers,
pressure transducers, water baths, blowers, air speed indicators, stirring hotplates, a resistance
decade box, a Mettler Toledo AB104 analytical balance, a Mettler Toledo AB104 topload
balance, 110 V transformer, and various resistors, capacitors, and operational amplifiers.

In addition to equipment for data acquisition, B213AA has a mechatronics laboratory used
mostly for instruction associated with technical elective ME 133, Introduction to Mechatronics.
The equipment includes:

GE-FANUC 23 point Programmable Logic Controllers (IC200UAL006 PLC), 10 each.

GE-FANUC Proficy Logic Developer software, 10 each.

PLC Nano/Micro/Programming Cable for interface between PLC and PC.

18 DIP Microcontrollers (Arduino, PIC16F84, and PIC16F628).

Arduino Software programming environment & Micro Engineering Lab USB

programmer with accessories (2).

Micro Engineering Lab PIC Basic Pro compiler (2 copies).

7. Micro Engineering Lab integrated development environment (IDE) windows software.

8. Electronics components (micro switches, proximity sensors, 4 MHz microprocessor
crystals, LED, Transistors, Power Transistors, Logic components (AND, OR, NAND,
NOR), Motorola LS7084 chip for optical encoder interface, and operational amplifiers).

9. NI data acquisition board NI DAQ PCI-6221 (10).

10. Robotics experiments (10, each includes 5 arms, 2 DC motors, 2 optical encoders, and 2
power amplifier).

11. Pneumatic experiments (10, each includes 1 linear potentiometer, 1 optical encoder, 1

pneumatic actuator, and power amplifier).

orwdPE

o

A 977 square foot laboratory (B164) used primarily for instruction associated with ME 170B.
Major equipment includes:

1. Four personal computers for data analysis.

2. A small wind tunnel.

3. Thermal radiation apparatus consisting of black aluminum plates with thermocouples,
anodized steel and aluminum plates with thermocouples, polished steel and aluminum
plates with thermocouples, freestanding thermocouples, Linear Laboratories C-1700
Radiometer, thermocouple temperature readout, vernier calipers, power supply unit,
anemometer, hand held thermometer.
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o ~

Instron Universal testing machine supplied with computer, vernier calipers, sample
specimens of aluminum, plain carbon steel, stainless steel, and nylon.

Rope testing apparatus consisting of static rope, dynamic rope, support rope and pulley
arrangements, weights for calibration, strain gage with computer, DBK-43 strain gage
card, and ruler.

Accelerometer and accelerometer tilt table supplemented with power supply unit,
cantilever beam with strain gages mounted, weights, spring, vernier calipers, digital
millimeter, meter stick, balance, stand, computer with DBK-12 multiplexer card and
DBK-43 strain gage card, three-option expansion card cable, beaker, trough, and washers
of 14>, 2°” and 2'%’’ diameter.

Sonic Anemometer.

Refrigeration cycle test setup.

3-point and 4-point configuration attachments for bending testing, in-house built
apparatus for undamped and damped vibration testing, and an in-house built apparatus for
dynamical tensile testing.

A 1022-square-foot teaching lab (B162) shared with the department of Chemical and
Environmental Engineering. Relevant equipment utilized for instruction in ME 170B includes:

1.

2.

Armfield Multi-Pump test rig model C3-00 supplemented with hook and point gauge,
thermocouple, and stopwatch.

Armfield fluid friction apparatus, model C6, supplemented with thermocouple,
stopwatch, Vernier caliper, sudden contraction, sudden expansion, ball valve (fully open),
globe valve (fully open), gate valve (fully open, ¥z open), Venturimeter, 90 degree elbow,
smooth pipe with 17.5 mm diameter, and rough pipe with 17.5 mm diameter.

Design Studio - In 2005, the program acquired a 2665-square-foot space (B265) for use as a
design studio. It provides space for senior design project assembly, preparation of posters, and
discussions.

Available teaching equipment for ME 180 includes:

1.

2
3
4.
5

o

10.
11.
12.
13.

One photoelastic polariscope set (Located in Nano Mechanics and Materials Laboratory)

. one 2 mW He-Ne laser (Located in Nano Mechanics and Materials Laboratory)
. two linear polarizers (Located in Nano Mechanics and Materials Laboratory)

two quarter wave plates (Located in Nano Mechanics and Materials Laboratory)

. one integrating sphere, and 8 pairs of safety goggles. (Located in Nano Mechanics and

Materials Laboratory)

Upright Optical Microscope — Transmitted Light Mode Location: BRNHL B148
Polarized Light Microscope (Petrographic Microscope) Location: Pierce Hall (room
2352)

Fluorescent Confocal Microscope

Location: Institute for Integrative Genome Biology (Keen Hall)

Module 6: Atomic Force Microscope (AFM) Location: BRNHL B136

Raman Spectroscopy Location: Chemical Sciences Building

UV-VIS Spectrophotometer Location: BRNHL B148

Fourier Transform Infrared Spectroscopy (FTIR) Location: Chemical Sciences Building
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Available teaching equipment for ME156 includes:

1. Within Bourns B164: Two Instron Universal Testing Machines (Model 3369 & 5543)
supplied with computers, Vernier calipers, and various fixtures (threaded tensile, 3-point
bend, compression platens, and wedge grips). Threaded tensile sample specimens made
of 6061-T6 aluminum, plain carbon steel, stainless steel, brass, and nylon 6/6.

2. Also, a new laboratory in the Materials Science & Engineering building (MSE150),
which will house: Instron 5969 Universal Testing Machine supplied with computer,
extensometers, deflectometers, and various fixtures (threaded tensile, 3-point bend,
compression platens, and wedge grips).

Machine Shop

The 4,200 square foot machine shop’s capabilities consist of complete design, machining and
fabrication of complex tools, equipment, experiments, and components, including wind tunnel
models, scientific apparatuses, 3-D mathematical models, precision tooling, structural
weldments, robotic devices, pressure vessels, stress analysis, strain gaging, design assistance,
sheet metal, plastic, and wood structures.

Machine tools: Two 12" x 30" Lion's Tool Room Lathes, 20" x 60" Lion's Tool Room Lathe,
10" x 24" Monarch Tool Room Lathe, Two Sharp Vertical Knee Mills, 2 Axis CNC Trak-TRM
Mill, 3 Axis CNC Trak-DPM Mill, Torchmate CNC Plasma Cutter, Charmilles Robofil 300 Wire
EDM, Heavy Duty Cincinnati Universal Milling Machine

Support Equipment: Do-All Vertical Band Saw, Do-All Horizontal Cut-off Saw, 10"
Kalamazoo Abrasive Cut-off Saw, Do-All Hydraulic Surface Grinder, Universal Cutter
Grinder, Craftsman 20" Drill Press, Craftsman 10" Table Saw, 48" Tennsmith Pan & Box
Brake, 48" Tennsmith Foot Shear, 6" Tennsmith Notcher, 14" Disc Sander.

Welding Equipment: Miller Tig Welder, Miller Mig Welder, Miller Spot Welder, Oxygen &
Acetylene Welder, Plasma cutter.

Inspection Equipment: 24" x 24" Grade A Surface Plate, 6' x 8' Grade B Surface Plate, Dag-
View with miscellaneous Cards, Complete sets of inside & outside Micrometers, 12" & 24"
Digital Height Gages, Miscellaneous Inspection Equipment, 24" Tensile Tester.

Tools & supplies: Complete and fully stocked tool crib. Rotary Tables, Indexing Heads, chucks,
angle plates, Universal Vises, hand tools, hand power tools, cutters, jigs, fixtures, and many
other small shop tools.

Software: Solidworks (with Cosmos FEA) & Camworks.
Miscellaneous:

A working Stirling engine model usually used for demonstration in ME2 — Introduction to
Mechanical Engineering.
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Appendix D — Institutional Summary

1. The Institution
a. University of California, Riverside
(Legal name: The Regents of the University of California)
900 University Avenue
Riverside, CA 92521

b. Name and title of the chief executive officer of the institution
Timothy P. White, Chancellor

c. Name and title of the person submitting the self-study report.
Reza Abbaschian, Dean, Bourns College of Engineering

The University of California, Riverside, is accredited by the Western Association of Schools and
Colleges (WASC). UCR was most recently accredited on March 3, 2010. WASC reaccreditation
occurs approximately every 10 years, and UCR’s next proposal for reaccreditation is due to be
submitted to WASC in fall 2016.

Other accreditations at UCR include:

Graduate School of Education, accredited by the California Commission on Teacher
Credentialing. Reaccreditation is under way now; a report is due in fall 2012, and the next site
visit is expected to be in 2014. Further, the GSOE School Psychology program is being
reaccredited in 2012. A site visit was in March 2012, and a decision is due in August 2012.

The Chemistry Department is reviewed by the American Chemical Society. The Chemistry
department provides annual reports and 5-year reports on curriculum and student performance.
The most recent 5-year report was in June 2010.

The School of Business Administration (SoBA) will begin its AACSB Maintenance of
Accreditation in 2012-13, with a site visit expected in January 2013.

The UCR School of Medicine was denied initial accreditation by the Liaison Committee on
Medical Education (LCME) in June 2011 because of budget uncertainties. The University
expects to reapply this year with a new funding model that is less reliant on state funds.

2. Type of Control

The University is a state-controlled institution of higher education and an accredited Hispanic
Serving Institution (HSI).

3. Educational Unit

The following chart (Figure D.1) describes the program organizational structure for the Bourns
College of Engineering. Each program chair reports to the Dean of the College, who reports to
the Vice Chancellor and Provost, who reports to the Chancellor of the UC Riverside Campus.
The program chairs shown on the top line of the college section are also Department Chairs.
The Computer Engineering Program is supported by faculty from both the Electrical Engineering
and Computer Science Programs. The Material Science and Engineering Program includes
faculty from the Bioengineering, Mechanical Engineering, Chemical Engineering,
Environmental Engineering, Electrical Engineering, and Computer Science Programs.
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Figure D.1. Organizational Structure

4. Academic Support Units

Program

W. Najjar, Chair

Table D.1 lists the names and titles of the individuals responsible for each of the units that teach
courses required by the mechanical engineering program.

Table D.1. Individuals responsible for the units that teach courses required by the

program

Department or Unit

Responsible Individual

Name Title
Biology Bradley Hyman Chair
Chemistry Eric Chronister Chair
Computer Science Laxmi Bhuyan Chair
Electrical Engineering Jay Farrell Chair
English Deborah Willis Chair
Mathematics Vyjayanthi Chari Chair
Mechanical Engineering Thomas Stahovich Chair
Physics Jory Yarmoff Acting Chair
Statistics Daniel Jeske Chair
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5. Non-academic Support Units

UCR Libraries: Dr. Ruth Jackson, University Librarian

Computing & Communications: Charles J. Rowley, Associate Vice Chancellor & Chief
Information Officer, C&C Associate Vice Chancellor

Learning Center: Michael P. Wong, Director

Career Center: Sean Gil, Director

6. Credit Unit

The UC Riverside academic year consists of three quarters, each with 10 weeks of instruction
followed by a week of final exams. Each quarter credit represents one hour of instruction. Three
laboratory hours also represent one credit. One hour of additional discussion represents one
credit.

7. Tables

Table D.1. provides program enrollment and degree data. Table D.2. gives a summary of
personnel.
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Table D-1. Program Enrollment and Degree Data

Mechanical Engineering

2
_ ;é)’ _ Degrees Awarded
Academic Enrollment Year g 1= g g
Year 1st 2nd 3rd 4th 5th =2 O | Associates | Bachelors | Masters Doctorates
Current | 2011-1 FT | 163 | 155 82 79 32 511 55 N/A
Year 12 | pT | 1 0 1 4 6 12 1
2010-11 FT | 200 @104 95 63 33 495 54 N/A 68 8 8
PT | 0 1 2 0 9 12 0
2009-10 FT | 142 | 119 | 68 60 30 419 | 54 N/A 55 7 5
PT | 0 8 3 2 8 21 1
2008-09 FT & 168 | 99 64 49 24 404 61 N/A 44 12 6
PT O 1 0 3 6 10 1
2007-08 FT | 130 | 79 57 42 37 345 | 50 N/A 48 5 4
PT | 2 2 1 2 2 9 1

Give official fall term enrollment figures (head count) for the current and preceding four academic years and undergraduate
and graduate degrees conferred during each of those years. The "current” year means the academic year preceding the fall
visit.

FT--full time
PT--part time
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Table D-2. Personnel

Mechanical Engineering

Year: Fall 2011__

HEAD COUNT
FT PT

FTE?

Administrative®

15 0 15.00
Faculty (tenure-track)

Other Faculty (excluding student 0 4 2.29
Assistants)

14 40 34.00
Student Teaching Assistants
_ 31 34 48.00
Student Research Assistants
o o 1 4 1.95
Technicians/Specialists
) ) 3 24 6.75
Office/Clerical Employees
1 0 1.00

Others*

Report data for the program being evaluated.
! Data on this table should be for the fall term immediately preceding the visit.
Updated tables for the fall term when the ABET team is visiting are to be
prepared and presented to the team when they arrive.

For student teaching assistants, 1 FTE equals 20 hours per week of work (or
service). For undergraduate and graduate students, 1 FTE equals 15 semester
credit-hours (or 24 quarter credit-hours) per term of institutional course work,
meaning all courses — science, humanities and social sciences, etc. For faculty
members, 1 FTE equals what your institution defines as a full-time load.

Persons holding joint administrative/faculty positions or other combined
assignments should be allocated to each category according to the fraction of the
appointment assigned to that category.

* Specify any other category considered appropriate, or leave blank.
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Figures collected from:

Administrative:

Faculty (tenure-track and

tenured)

Other Faculty (excluding
student Assistants)

Student Teaching Assistants:

Student Research Assistants

Technicians/Specialists:

Office/Clerical Employees:

Legend for Table D-2
Personnel and Students

Bourns College of Engineering

Bioengineering Department

Chemical and Environmental Engineering Department
Computer Sciences & Engineering Department
Electrical Engineering Department

Mechanical Engineering Department

Material Sciences & Engineering Program

Dean and Associate Deans (Mark Matsumoto and Chinya Ravishankar
counted as .50 FTE each)

All faculty (excludes the Dean and Associate Deans’ 50%
appointments)

Lecturers

Adjunct Professors

Professional Research Series (visiting and non-visiting titles)
Postgraduates/Visiting Postdoctoral Researchers

Junior Specialists

Readers

All Graduate Teaching Assistants (25% or more considered full-time)

All Graduate Student Researchers (49% or more considered full-time)
and Associate In ___

Data gathered using payroll — does not include self-support or
fellowships

Development Engineers
Programmer Analysts

Staff Research Associates
Laboratory Helpers and Assistants
Physical Plant Superintendents

Senior Analyst (Dean’s Executive Assistant-E. Montoya)

Assistant Analysts and Analysts

Student Affairs Officers III (L. O’Neill) & Student Affairs Officers |
&1l

Computer Resource Spec. Il

Student Assistants | & Il
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Others Assistant Deans
Directors & Managers (Functional Area)
Admin/Coord/Officer (Functional Area)
Specialist (Functional Area)
Deputy Director (CE-CERT)
Management Service Officers (MSOs)
Administrative Specialist (N. Jahr)
Prin. & Senior Administrative Analysts
Student Affairs Officers 111 & IV (Asst. Director & Director of
MESA)
Senior Writer
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Appendix E — Example of Senior Design Problem
Problem Statement

Lunar Lander EVA Crew/Small Cargo Lifting
Customer: NASA, Johnson Space Center (JSC)
Project Code: JSC1-08-SD, Lunar and Planetary Surface Systems

The objective of this project is to design and prototype a future lunar lander EVA crew and small
cargo lifting system. This will involve the design of a system for routinely and safely
transporting the EVA crew and small cargo up and down from the airlock to the lunar surface
and back, including innovative ladder designs and lifts. This EVA crew and small cargo lifting
system would be an element of a future planetary lander. The goal would be to minimize the
overall, mass and weight of a lunar lander crew and small cargo lifting system. The Advanced
EVA Technology Group will provide information on the previous designs of crew ladders and
some concepts from previous studies.

Project Illustrations

Figure E.1. Gives CAD drawings and a photo of actual, manufactured, part of the lifting system.
The whole project material, together with other senior design projects is available on site.

Figure E.1. CAD images and a photograph of a part of the designed and manufactured lifting
system.
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A letter from NASA after the project completion

From: Trevino, Robert C. (JSC-EC511) [mailto:robert.c.trevino@nasa.gov]
Sent: Tuesday, March 27, 2012 4:38 PM

To: Eric Sanchez

Cc: sawyer@engr.ucr.edu

Subject: RE: Small Cargo/EVA Lifting System Final Report

Eric:

| am not exaggerating when | say that this is one of the best senior design projects that | have
seen. Your final report was excellent in its thoroughness. Your analysis and approach to the
problem are great. The CAD work was also excellent, but your YouTube video was the icing on
the cake.

If it is OK with you, | would like to use it as an example of outstanding work. | wish that | could
have met you and your team and personally thank you for this outstanding work.

Good luck in your future engineering careers. If you keep up this level of excellence, you will do
great.

Regards,
Robert

Robert C. Trevino, P.E.

Special Projects Branch

Crew and Thermal Systems Division
NASA Johnson Space Center
Mail Code: ECS8

2101 NASARd 1

Houston, TX 77058-3696

Phone: 281-483-2597
FAX: 281-483-9167
Email: robert.c.trevino@nasa.gov

From: Eric Sanchez [mailto:esanc006@ucr.edu]
Sent: Thursday, March 22, 2012 10:26 PM

To: Trevino, Robert C. (JSC-EC511)

Cc: sawyer@engr.ucr.edu

Subject: Small Cargo/EVA Lifting System Final Report

Hello Mr. Trevino,
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We have finished our final design. Attached in this email is a copy of our final design report. We
have learned a lot about the engineering process. We have uploaded our animated virtual design
to YouTube.

You can watch it by going here: http://www.youtube.com/watch?v=dT37r_JA6c8

We would like to thank you for assisting us and taking the time to read our reports.

Best Regards,

Eric Sanchez
University of California Riverside
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UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

Feedback from Alumni About Senior Design Experience

From: "Black, Paul" <Paul.Black@caltrol.com>

Date: May 15, 2012 2:24:46 PM PDT

To: ™venky@engr.ucr.edu™ <venky@engr.ucr.edu>

Subject: Greetings from Paul Black (Wind Sheer & Sensible Heat Flux Class of 2009)

Dr. Venkatram,

| felt the need to thank you for an extremely difficult senior project. | think the most important
thing that | took with me from that class was the ability to teach myself, and not be afraid to
pursue knowledge on my own. | feel that the confusion and occasional aggravation that
accompanied that project taught me that the answers don’t come up and sit down on your desk if
you are an engineer. | have been at my current position for about a year now, and when the going
gets tough, I know that I have been equipped with the tools necessary to move forward.

Best Regards,

Paul

Paul Black Inside Sales Engineer | Automated Valve & Specialties Division|
Caltrol, Inc. | 7150 Koll Center Parkway | Pleasanton | CA | 94566 | U.S.A.
T +1 925 226-0222 | F +1 925 846 0396

paul.black@caltrol.com

At Caltrol, we are committed to your satisfaction. Your feedback would be greatly appreciated. Click Here to be directed to our customer
satisfaction survey.
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Appendix F — Alumni Survey Questions

Thank you for participating in the 2011 Mechanical Engineering Alumni Survey. This survey should
require less than 15 minutes of your time. It is an important tool for us to use in evaluating and
continually improving our programs. If you have any questions or additional comments, please
contact Prof. Lorenzo Mangolini in the Mechanical Engineering Department, Bourns College of
Engineering, (951)8275872 or at Imangolini@engr.ucr.edu

1. What year did you earn your bachelor's degree in Mechanical Engineering?

2. Your gender?

Career Satisfaction
3. At this point of your career and education, what is the level of your satisfaction with your career

choice and success in each of the following?
S - Very satisfied 4 3

2

1 - Not satisfied

The field you work in

The organization you work
in

Your salary
Recognition of your work

Other {please specify)

g

4. How did the UCR Mechanical Engineering program prepare you for each of the following?

5 -Very well 4 3 2 1 - Hot well 0 - Mot applicable
The ability to adapt to the
changing engineering

envirenment in the industry

The ability to pursue and
succeed in graduate studies

The educational breadth
and intellectual discipline
required to enter
professional careers outside
engineering, such as law
and medicine

Be able to work in

multidisciplinary teams

The commitment to engage
in lifelong learning

Comments

Posrtgraduate education
5. Have you taken the GRE?
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6. Have you taken any other admissions test?

7. Have you applied to graduate school?

8. If yes, have you been accepted to a graduate school?

9. If so, in what year were you accepted to graduate school?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Are you currently attending graduate school or planning to attend graduate school?
If yes, what type of program?

If you are currently attending graduate school, are you a fulltime or part-time student?
Since your graduation from UCR, have you earned any other degrees?

If so, in what year were you awarded your advanced degree?

If yes, in what type of program?

Have you taken the Fundamentals of Engineering Examination?

If so, in what year did you pass?

Are you a registered Professional Engineer?

If so, in what year were you registered?

Have you passed any certification related to your professional career?

Your Career

21.

When did you accept your initial job offer?

<$40,000

$40,000 - $60,000
$60,000 - $80,000
$80,000 - $100,000
$100,000 - $120,000
>§120,000

Mi&

Comments

22.
23.

Did you accept a position related to your degree?
If not, was this by choice or by need?

24. What was the range of your starting salary?
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=540,000

$40.000 - $60,000

$60.000 - $80,000

$50.000 - $100,000

$100,000 - $120,000

>$120,000

M

Comments

25. Are you currently employed in a position related to your degree?
26. If not, was this by choice or by need?

27. Have you been promoted?

28. How long have you been working in your current position?

=1 year
1-2 years
3-4 years
>3 years

MiA

Comments

29. What is the range of your current salary?
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=540,000
540,000 - $60,000
560,000 - $60,000
580,000 - $100,000
$100,000 - $120.000
=£120,000
MiA
Comments
g

*30. To what extent does your current work require you to possess each of the following?
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An ability to apply
knowledge of mathematics,
science, and engineering

An ability to design and
conduct experiments, as
well as to analyze and
interpret data

An ability to design a
system, component, or
process to meet desired

needs

An ability to function on
multi-disciplinary teams

An ability to identify,
formulate, and solve
engineering problems

An understanding of
professional and ethical
responsibility

An ability to communicate
effectively

The broad education
necessary to understand the
impact of engineering
solutions in a global and
societal context

A recognition of the need
for, and an ability to
engage in life-long learning
A knowledge of
contemporary issues

An ability to use the
technigues, skills, and
modern engineering tools

necessary for engineering
practice

Comments

S-All the time

g

31. Do you supervise or have you supervised other employees?
32. In the past 18 months, how many project teams have you been with in these roles?
33. Have the projects you have worked on required you to do the following?
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fes Mo
Work in multi-disciplinary

teams

Address and successiully
resclve professional and

ethical concems

Assess the engineering
aspects of a problem in

terms of their global impact

Apply mathematics,
engineering principles,
computer skills, and natural
sciences in the conduct of
your duties?

Comments

-

34. Has the education you received at UCR been sufficient in breadth and depth to prepare you for the
work you do?

Professional and Community

35. Do you belong to any professional societies?

36. If yes, have you been an officer or served on any committees for any of the societies?

37. Do you belong to any community organizations?

38. If yes, have you been an officer or served on any committees for any of the organizations?

39. To how many professional publications or journals do you subscribe?

40. Have you collaborated on any projects involving the development of intellectual property or
innovations?

41. Have you collaborated on any projects leading to a patent disclosure or other invention?

42. If yes, did any of the disclosures in which you collaborated result in a patent?

43. Have you published articles in professional journals?

44. In the past 18 months, how many technical or professional conferences have you attended, and at
how many presentations have you made?

Conclusion

45. Would you be interested in serving on the UCR Mechanical Engineering Alumni Advisory Board?

46. Our program is designed to enable a Bourns College of Engineering alumnus to be successful either
in pursuing a higher degree or in starting a career in engineering or a related field. Based on your
experience, what comments do you have on our program and our objectives? Please give us your
suggestions on how to better serve our students as well as alumni.

47. Could you please give us a contact of your current employer (email, phone or address)?
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Appendix G — Employer Survey Questions

This survey is part of our process for continuous improvement of the Mechanical Engineering program
in the Bourns College of Engineering. Your feedback as an employer or supervisor of engineering
graduates is very important to us. We estimate that this survey will take as little as 5 10 minutes to
complete, and we appreciate your investment in improving our programs. All results will be taken
anonymously. No information will be shared with our alumni. If you have questions or additional
comments, please contact Prof. Lorenzo Mangolini, (951) 8275872 or Imangolini@engr.ucr.edu

1. Please choose the best description of your position from the list below:

Engineering supervisor
Human resources
Graduate school admissions director
Graduate faculty advisor
Other
Other (please specify)
2. Based on your knowledge of the Mechanical Engineering program at UCR, how would you rate it

compared to other engineering programs that you are familiar with?

5 - Superior 4 3

[

1 - Inferior

Abilities upon entry

Comments

3. We design our curriculum to enable our graduates to succeed in the following areas. Please provide
feedback on how successful they are in each of these areas.
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5 - Very successful 4 3 2 1 - Not successful Mot applicable

Adapt to the changing
engineering environment in
industry

Be able to pursue and

succeed in graduate studies

Hawve the educational
breadth and intellectual
discipline required to enter
professional careers outside
engineering, such as law or
medicine

Be able to work in
multidisciplinary teams

Engage in lifelong learning

Comments

Importance of UCR Criteria
4. What importance do you place on each of the criteria we use?

]

5 - Very important 4 3 1 - Not important
Ability to adapt to the
changing engineering

environment in the industry

Ability to pursue and
succeed in graduate studies

Educational breadth and
intellectual discipline
reguired to enter
professional careers outside
engineering, such as law
and medicine

Ability to work in
multidisciplinary teams

Commitment to engage in
lifelong learning

Comments

-

5. Are there attributes not listed above that you think should be added or removed?

6. Do you have additional comments about the Mechanical Engineering program at UCR? For instance,
which attributes do you feel are particularly important for new engineering graduates nowadays? You
can enter a short answer below or, if you prefer, arrange for a discussion with our faculty by contacting
Prof. Lorenzo Mangolini, (951)8275872 or Imangolini@engr.ucr.edu
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Appendix H — EBI Survey Questions

Gender:

e ¢~ Male

e ~ Female

What is your ethnicity?
e ~ Hispanic or Latino

e ~ Not Hispanic or Latino

What is your race? (choose all that apply)
e [~ American Indian or Alaska Native
e [~ Asian
— Black or African American
e [~ Native Hawaiian or Other Pacific Islander
[

White

What was your SAT Math+Verbal or ACT Composite score? (highest score if you took the test
more than once)

SAT 960 / ACT 19 or below
SAT 961-1070 / ACT 20-22
SAT 1071-1180 / ACT 23-24
SAT 1181-1290 / ACT 25-27
SAT 1291-1410/ ACT 28-30
SAT 1411/ ACT 31 or above

Didn't take or don't remember

ol Rel Rel Rel Rol Reol Re.

What is your University cumulative GPA? (4.0 scale)
e = Below2.25

e = 2.25t02.49
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25010 2.74

2.75102.99

3.00t0 3.24

3.251t0 3.49

3.50t0 3.74

3.7510 4.00

ol Bel Rel Rol Rol Rol Re.

Not on 4.0 scale

Average number of hours worked per week during the past academic year while attending school:
None

1-10

11-20

21-30

31-40

OO Y YD

More than 40

Average number of hours studied per week during the past academic year:
0-5

6-10

11-15

16 - 20

21-25

26 -30

More than 30

ol Rel Rel Reol Rol Rol Re.

When did you officially enter the School of Engineering?
e = Freshman year
e = Sophomore year

e ~ Junioryear
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e = Senior year

Engineering major/area of primary interest: (if double major, select major of greatest importance)
e [~ Aerospace/Aeronautical

Agricultural

")

Architectural
Bioengineering/Biomedical
Ceramic
Chemical/Molecular

Civil

Computer

Computer Science/Software
Construction
Electrical/Electronic
Engineering Mechanics
Engineering Management
Environmental
Geological/Mining
Industrial

Manufacturing
Marine/Ocean/Naval
Materials/Metallurgical
Mechanical
Nuclear/Radiological
Petroleum

Information Technology
Other Eng Technology

Other

ol Bol Bol Rel Reol Rol Bol Rel Rel Rol Rel Rel Rel Rel Rel Rel Rel Rol Rol Rel Rel BRol Re
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e = Eng Physics/Science
e — Applied Math/Statistics

e ¢~ Information Systems

Plans after graduation:
e ¢~ Full-time education
e ~ Full-time work
e ¢~ Work and Part-time education

e ~ Other

If planning to be employed:
e (~ Have not interviewed
e ~ Interviewed, no offers
e ¢~ Offered position, declined
o ¢~ Offered position, not yet accepted

e — Offered position, accepted

Percentage of instructors in your required courses you rate as excellent:
e = None
o ~ 11t020%

21 to 40%

41 to 60%

61 to 80%

YD

81 to 100%

Percentage of instructors in your required courses you rate as poor:
e i~ None
o ~ 11t020%

e ~ 21t040%
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o 41 to 60%

o 61 to 80%

o ¢~ 81t0100%

Teaching . C - i r i i ("

Feedback on . e - i r . i r

assignments (other
than grades)

Student/faculty 'S C - i r . i C

interaction

Calculus 'S - - r - o . T
Differential 's 's s IS 'S I r r
Equations ‘ ‘ ' ' ' ' ‘ ‘

Physics 'S e - . i . i i
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Chemistry r ' ' 'S s e e e

Grades in ' 's s I 's 's 'S 'S

engineering major
courses accurately
reflecting your level
of performance

Accessibility of e C C e 'S e e IS
engineering major

course instructors

outside of class

Responsiveness of e C 's e 'S e e 's

engineering major
course instructors to
student concerns

Amount of work ' 's 's s 's s 's 'S

required of you in
your engineering
major courses

Engineering e C 's e 'S e e IS
curriculum

instructors

presentation of

technology issues

Opportunities for e C 's e 'S e e IS
practical experiences

within

Undergraduate

curriculum

Opportunities for s s s IS 's 'S 's e

interaction with
practitioners

Value derived from e C C e 'S e e IS

team experiences

Value of Engineering ' 's 's s 's s 's 'S

program student
organization
activities
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Leadership e C ' e 'S s e 's
opportunities in

Engineering

program'’s

extracurricular

activities

Average size of e 's 's e 'S e e 's

major courses

Availability of e C C e 'S e e 's
courses in your
major

Quality of ' s s s 's 's 's 'S

Engineering
classrooms

Amount of work in e C C e 'S e e IS

relationship to what
you learned

Advising/Computing

Academic advising e C 's e 'S e e 's
by faculty

Academic advising e C C e 'S e e IS
by non-faculty

Quality of computing ' s s s 's 's 's 'S

resources

Classmates
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Academic quality - - - - e ' ' ‘e

Abi“ty to work in rb rb ru r- r- r- r- ru
teams
Level of camaraderie ' ' s 'S 'S 'S s s

Career Services

Assista_mce in e 's 's e 'S e e 's
preparing you

for your

permanent job

search

Geographic ' s s s 's 's 's 'S

distribution of
companies
recruiting on
campus

Access to . s s s 'S 's 'S 's

school's alumni
to cultivate
career
opportunities

Number of e C 's e 'S e e IS
companies
recruiting on

campus

companies
recruiting on
campus

Program Outcomes and Assessment
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Apply your knowledge of mathematics

Apply your knowledge of science

Apply your knowledge of engineering

Design experiments

Conduct experiments

Analyze and interpret data

Design a system, component, or process to meet desired needs

Function on multidisciplinary teams

Identify engineering problems

Formulate engineering problems

Solve engineering problems

Understand ethical responsibilities

Understand professional responsibility

Communicate using oral progress reports

Communicate using written progress reports

Recognize need to engage in lifelong learning

Understand contemporary issues

Use modern engineering tools specific to your primary academic

major

Apply skills specific to your primary academic major
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Build on knowledge from previous course work e s e e e e e e

Build on skills from previous course work r 'S e e e e e e
Incorporate engineering standards e 's e s e e e e
Pilot test a component prior to implementation e 'S e e e e e e
Use text materials to support project design e 's e s e e e e

A global/societal context s 'S I s I I 's I
An economic context s 'S I s I I 's I
An environmental context s 'S I s I I 's I

System Design

Economic issues ccocoCc o o oC
Environmental issues cCcoc oo o o C
Social issues cCcoc oo o o C
Political issues cCcoc oo o o C
Ethical issues ccocoCc o o oC
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Health and Safety issues e s e e e e e e
Manufacturability issues e s e e e e e e

Sustainability issues e 's e s e e e e

Laboratory Facilities</B< u>

Establish an atmosphere conducive to learning e 'S e e e e e e

Foster student/faculty interaction e e e e e e e e

Course Comparison

How did the quality of teaching in your Engineering courses ' 'S ' ' ' 'S '
compare to the quality of teaching in your non-Engineering
courses on this campus?

The Bottom Line - Overall Satisfaction

To what extent did your e 'S e e e - e

Undergraduate Engineering
program experience fulfill your
expectations?
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When you compare the expense to r r
the quality of your education, how

do you rate the value of the

investment you made in your

Undergraduate Engineering

program?

Undergraduate Engineering Major to a close friend

Undergraduate Engineering School to a close friend
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Appendix I — Course Assessment Form

University of California, Riverside
Bourns College of Engineering
Department of Mechanical Engineering

Purpose  This report summarizes course assessment results and identifies improvements to be implemented in the next
course offering. A series of these reports will provide a record of continuous course improvement, information
for new instructors, and will serve as input to resource planning and curriculum revision.

Course No. Term Year Report Date

Course Title Instructor

a) Summary of the previous offering assessment and recommendations (to be completed before
the quarter begins)

b) Course assessment (to be completed after all grades are assigned and surveys completed)

c) Student Outcome Assessment (discuss the efficiency of the student outcomes, state what is the
satisfactory efficiency level, compare with previous offering)

d) Recommendations (to be completed after all grades are assigned and surveys completed)
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(to be completed after all grades are assigned and surveys completed)

Course Element

Update Required

Yes

No

N/A

Changes To Be Implemented

Course Content

Textbook

Syllabus

Assignments

Projects

Exams

Teaching Methods

Classroom Environment

Lab Equipment

Software

Remarks

Completed By

Reviewed By
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UC Riverside Bourns College of Engineering ABET Self-Study Report: Mechanical Engineering

Signature Attesting to Compliance
By signing below, | attest to the following:

That __the Department of Mechanical Engineering has conducted an honest assessment
of compliance and has provided a complete and accurate disclosure of timely information
regarding compliance with ABET’s Criteria for Accrediting Engineering Programs to
include the General Criteria and any applicable Program Criteria, and the ABET
Accreditation Policy and Procedure Manual.

Reza Abbaschian
Dean’s Name (As indicated on the RFE)

June 26, 2012
Signature Date
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