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Explain briefly and clearly the proposed improvement.

The proposed changes are to: (1) Eliminate the current ME Group 1 Elective (Advanced Thermodynamics
Electives) from the ME elective course list, making ME 4320 a required course {2) Make all 5000-level courses
undergraduate electives and 3) Restructure the ME Elective Course List so that it includes only two groups
(instead of the current three). The groups will be: Group 1 - Electives from Undergraduate Courses and
Group 2- Electives from Graduate Courses {5000 tevel), Design and Laboratory courses are designated with
“D"” and “L”, respectively. Students may select any five different courses from Group 1 and/or Group 2, out of
which two must be “design” and two must be “laboratory” courses. |

Rationale. Give your reason(s) for the propesed improvement. (If your proposal includes prerequisites, justify those
too.)

Rationale for change #1: The current ME Group 1 elective includes only two courses (ME 4320
Thermodynamics Il and AE 4660, Aeronautical Propuision Systems). The vast majority of ME students take
ME 4320 because it is the only ME course offered in Group 1. Based on this and aiso on the value ME 4320
will add to the core mechanical engineering curriculum, ME 4320 will be made a required core course. ME
4320 will be offered in semester 5 {in the current ME Group 1 Elective siot).

Rationale for change #2: The current ME elective list inciudes only a subset of 5000-level courses. The
proposed change makes all ME 5000-level courses available to undergraduate students to provide upper-
classmen with more coursework options and flexibility. These courses are listed in their own group
(Graduate Electives). Students can select any courses in this group to meet design and laboratory
requirements.

Rationale for change #3: Currently, courses that meet design requirements are double-listed in Design and
Elective Emphasis group. Grouping courses in Undergraduate and Graduate lists eliminates having to list
courses in multiple groups, making the selection easier for adviserstand students. In the proposed grouping,
courses that meet design and/or laboratory requirements (at any level, graduate or undergraduate) are clearly
designated with a “D” and/or and “L.”" Students can select any five different courses as long as they meet the
(2) laboratory and (2) design curriculum requirements. Any two design courses can be selected, which is
consistent with new ABET requirements stating that students should demonstrate professional competence
in only one area (i.e., thermal systems or mechanical systems).

Effect on other colleges, departments or programs. If consultation with others is required, attach evidence of
consultation and support. If objections have been raised, document the resolution. Demonstrate that the program you
propose is not a duplication of an existing one

No effect.
Effect on your department's programs. Show how the proposed change fits with other departmental offerings.

The removal of the ME Group 1 elective will also remove AE 4660 (Aerconautical Propulsion Systems).
However AE 4660 remains in the elective list so ME students will be able to take this course. The change of
ME 4320 from an eiective to a required course wiil strengthen the ME core curriculum and fits well with
current offerings. &

Effects on enrolled students: Are program conflicts avoided? Will your proposal make it easier or harder for students
to meet graduation requirements? Can students complete the program in a reasonable time? Show that you have
considered scheduling needs and demands on students” time  If a required course will be offered during summer only,
provide a rationale.

The proposed changes will make it easier for students to meet graduation requirements because more
elective course options are made available and they have additional flexibility when choosing design
electives. The change has no effect on the number of credit hours required for students to graduate so
students can complete the program in a reasonable time.

Student or external market demand. What 1s your anticipated student audience? What evidence of student or market
demand or need exists? What is the estimated enrollment? What other factors make your proposal beneficial to
students?



10.

1.

ME students have complained about the fact that the Current ME Grdup 1 elective is not a true elective group
because there is only one ME course available in that group. This proposal addresses this issue and also
provides students with a broader selection of elective courses.

Effects on resources. Explain how your proposal would affect department and University resources, including faculty
equipment, space, technology, and library holdings. Tell hew you will staff additions to the program_ If more advising
will be needed, how will you provide for it? How often will course(s) be offered? What will be the initial one-time costs
and the ongoing base-funding costs for the proposed program? (Attach additional pages, as necessary.)

No effect. ME 4320 is already offered every semester to meet student demands for this course.

General education criteria. For a general education course, indicate how this course will meet the criteria for the area
or proficiency. (See the General Education Policy for descriptions of each area and proficiency and the criteria. Attach
additional pages as necessary. Attach a syliabus if (a) proposing a new course. {b) requesting certification for
baccalaureate-level writing, or (c) requesting reapproval of an existing course. )

This proposal does not target or affect any general education courses.

List the learning cutcomes for the proposed course or the revised or propgsed major, minor, or concentration. These
are the outcomes that the department will use for future assessments of the course or program.

This proposal does not relate to course outcomes.

Describe how this curriculum change is a response to assessment outcomes that are part of a departmental or college
assessment plan or informal assessment activities,

This proposal streamlines the ME-elective course list and addresses new ABET assessment criteria,
requiring students to demonstrate professional competency in one (Thermal or Mechanicai systems) area.

(Undergraduate proposals only) Describe, in detail, how this curniculum change affects transfer articulation for
Michigan community colleges. For course changes, include detail on necessary changes to transfer articulation from
Michigan community college courses. For new majors or minors, describe transfer guidelines to be developed with
Michigan community colleges. For revisions to majors or minors, describe necessary revisions to Michigan community
college guidelines. Department chairs should seek assistance from college advising directors or from the admissions
office in completing this section.

The proposed changes target elective courses; therefore there are np anticipated impacts on transfer
students. ¢



Mechanical Engineering Electives (CURRENT)

¢
Students must complete a total of six clective courses from the list below (Groups 1. 20 and 3).
One course is selected from Group 1. two courses from Group 2. and three courses from Group
3. Two of the selected courses must have laboratory experience (marked with an ~17 in List).

Group 1: Advanced Thermodynamics electives (select one)

e AL 4600 - Acronautical Propulsion Svstems Credits: 4 hours (1)

e MI 4320 - Phermodynamics H Credits: 3 hours

Group 2: Design clectives (select two)

Thermal Systems Desien efectives (select oney

o Ml 4330 - Fnvironmental Systems Desian in Buildings Gredits: 3 hours

o [his course has a prerequisite that is an elective.

e  ME 4390 - Desien of Thermal Syvstems Credits: 3 hours (1)

e This course has a prerequisite that is an elective.

e ML 4680 - I'ncine Desien Credits: 3 hours (L)

e This course has a prerequisite that is an elective.

o ME 5390 - Advanced Thermal Desien Credits: 3 hours

Mechanical Systems Design electives (select one)

e Al 4030 - Acrospace Structural Design Credits: 4 hours

o ML 4700 - Vehicle Structural Design Credits: 3 hours

e ME 3730 - Materials Seleetion in Desion Credits: 3 houtd
Group 3: Elective Emphasis
Select three: must be ditferent from any selected from Groups T and 2

Cooperative Education



Repeatable 3 times to count as one elective 3 credit course.

o Ml 3990 - Cooperative Education Credits: 1 hour

Thermal/Fluid Systems

e AL 3610 - Aecrodvnamics | Credits: 4 hours (1)

Al 4660 - Acronautical Propulsion Systems Credits: 4 hours (L)

e ML 3670 - Internal Combustion Engines I Credits: 3 hours (L)

o ME 4320 - Thermodynamics 1 Credits: 3 hours

o ML 4330 - Environmental Systems Design in Buildings Gredits: 3 hours
Fhis course has a prerequisite that is an clective

e ML 4390 - Design of Thermal Systems Credits: 3 hours (L)

o This course has a prerequisite that is an elective.

o ML 4680 - Engine Desien Credits: 3 hours (L)

e ML 3390 - Advanced Thermal Design Credits: 3 hours

e ML 3710 - Gas Dynamics Credits: 3 hours

Solid Mechanices and Structures

e AL 4630 - Acrospace Structural Desien Credits: - hours

o Al 4690 - Aircraft Desien Credits: 3 hours

o ML 4330 - Machine Design 1 Credits: 3 hours (L)

-

o ML 4370 - Lxperimental Solid Mechanices Credits: 3 hors (1)

o ML 4700 - Vehicle Structural Design Credits: 3 hours

e ML 3330 - Advanced Product Engineering Credits: 3 hours

This course has a prereguisite that is an elective.

e ME 3690 - Principles of Fatigue and | racture Credits: 3 hours

clection in Design Credits: 3 hours

e ME 5750 - Materials Se

e ML 3730 - Tribology - Principles and Applications Credits: 3 hours

Dynamics and Control

e Al 4600 - Aircralt Stability and Control Credits: 3 hours

o ML 4390 - Dynamics of Machinery Credits: 3 hours

o M 4630 - Vehicle Dyvnamics Credits: 3 hours

]

o ML 4710 - Motion and Control Credits: 3 hours (1)



e  MI 4810 - Vehicle Desien Credits: 3 hours (1)

»  MLE 5400 - Automatic Control of Plight Vehicles Credits: 3 hours

e ML 5_4_1_‘ ) - Continueus System Modeling & Simulation Credits: 3 hours

o MES - Mechanieal Sysiems Control Credits:

-

. $
3 Hours

e ML 3330 - Intermediate Dyvnamics Credits: » hours

~

e ML 3380 - Mechanical Vibrations Credits: 3 hours

e MI 3640 - Engineering Noise Control Credits: 3 hours (1)

Mechanical Engineering Electives (PROPOSED)

Students must complete a total of five different elective couarses from the list below (Group |
and/or Group 2). Two must be design courses (marked with a "D in the list) and two must have
a laboratory experience (marked with an L7 in the Tist).

Group I: Electives from Underoraduate Courses :
S & ]

Note: A minimum “C” grade is required in all prevequisites to Group 1 electives

e AL 30610 - Acrodynamics | (L) Credits: 4 hours

o ML 3670 - Internal Combustion Fngines |il.) Credits: 3 hours

e ML 4330 - Lavironmental Systems Desion in Buildings (D) Credits: 3 hours
[his course has a prerequisite that is an elective.

e ML 4390 - Desien of Thermal Systems (D. 1) Credits: 3 hours

This course has a prerequisite that is an clective.
o AL 4660 - Acronautical Propulsion Systems (1) Credits: 4 hours

o ML 4680 - Fneine Desiun (DL 1) Credits: 3 hours

This course has a prereqguisite that is an elective.
e ML 4350 - Machine Design I (1) Credits: 3 hours ¢
e ME 4370 - Lxperimental Solid Mechanies (L) Credits: 3 hours

o AL 4630 - Acrospace Structural Design (1)) Credits: 4 hours

o AL 4090 - Aircraft Design (D) Credits: 5 hours

o ML 4700 - Vehicle Structural Desien (D) Credits: 3 hours

o AL 4600 - Adrcralt Stabiliny and Control Credits: 3 hours

o M 4390 - Dynamics of Machinery Crediats: 3 hours



e MI 4630 - Vehicle Dyvnamics Credits: 3 hours

e M 4710 - Motion and Control (1) Credits: 3 hours

o  MIE 4810 - Vehicle Design (D Ly Credits: 3 hours

course) Credits: 1 hour

Group 2: Electives from Graduate Courses (5000 level)
Note: A minimum “B™ grade is required in all prevequisites to Group 2 electives
o ME 3300 - Theoretical and Computationad Fluid Mechanies Credits: 3 hours

o ME 5390 - Advanced Thermal Desian (13 Credits: 5 hours

e Ml 54530 - Computational Fluid Dypamics | Credits: 3 hours

e  ME 3710 - Gas Dynamics Credits: 3 hours

e ML 3720- Advanced Thermodyvnamics Credits: 3 hours

o ML 5770 — Fuel Cell and Alternative Uneray (L) Credits: 3 hours

e M- 3200 — Orthopacdic Biomechanics Credits: 3 hours

e  ME 3300 — Modern Encineered Materials (D) Credits: 3 hours

o ML 3330 - Advanced Product bngineering () Credits: 5 hours

I'his course has a prerequisite that is an elective.

e ML 3610

e ML 3690 - Principles of Fatteue and ! racture Credits: 3 hours

&
30 - Materials Selection in Desien (D) Credits: 3 hours

L.}
=
o
~1
e

R

o  MLE 3750 - Triboloey - Principles and Applications Credits: 3 hours

7
s  ME 3410 - Continuous System Modeling & Simulation Credits: 5 hours
4

e Ml 3430 - Mechanical Svstems Control Credits: 3 hours

e  MI 3330 - Intermediate Dyvnamics Crediis: 3 hours

o ML 3380 - Mechanical Vibrations Credits: 3 hours

e Mi: 53640 - Eneineering Noise Control (1L Credits: 3 hours

o ML 5800 - System Modeling and Simulation Credits: 3 hours

e ML 53860 — System Identification Credits: 3 hours

s ML 3830 - Mechatronics Credits: 3 hours

e ME 5350 = Applied Spectroscops Credits: 3 hours

e ML 5600 — Engineering Analysis Credits: 3 hours



e ML 5620 — Application of Numerical Methods in Engineering Credits: 3 hours




First Semester (17-18 hours)

S

e General Education Cradits: 3 hours

o CHEM 1100 - General Chemistry 1 Credits: 3 hours

e Pre-engineering requirement

e (CHEM 1110 - General Chemistry Laboratory I Credits: 1 hour

s Pre-engineering requirement

s IMF 1420 - Enaineering Graphics Credits: 3 hours

s MATH 1220 - Calculus 1 Credits: 4 hours

e Or

e MATH 1700 - Calculus I, Saence and Engingering Credits: 4 hours
¢ Pre-engineering requirement

Select Either

= ENG it G Jiritiny Credils: 4 hours '
o Or
s IME 1020 - Technical Comimunication Credits: 3 hours
= Pre-engineering requirement
Second Semester {17 hours)
° wginesring Computing I Mathematical Software Credits: 1 hour
o (S 1023 - Introduction to Engineering Computing 111 Computer Programming Credits: 1 hour

a

. solence and Engineering Credits: 4 hours
- i

B EZ s Sarenoe Credits: WITS

o ME 2615 - [Introductian to Meche i Engine 17 Credits:’? hours
o PHYS 2050 - Umiversity Physics | Credits: 4 hours

e Pre-engineering requirement
o  PHYS 2060 - University Physics [ Laberatory Credits: 1 hour
e Pre-engineering requirement

Third Semester (18 hours)

» General Education Credits: 3 hours

The following courses are pre-engineering requiraments,



- s and Maing Algebra Credits: 4 hours
. i Credits: 3 hours

® 3 hours

* sics [I Credits: 4 hours §

. o1y Credits: 1 hour

Fourth Semester (18 hours)

o ECE 2100 - Circuit lvais Credits: 4 hours
s Pre-engineering requirement

° ential Equations and Lingat Algebra Credits: 4 hours
s 5 of Materials Credits: 3 hours
e < Credits: 3 hours

Select Either:

The following courses are pre-engineering requirerments, $

e (CHEM 1120 - General Chemistry [1 Credits: 3 hours
e and
o CHEM 1130 -6

e OR

Chemustry Laboratory |1 Credits: 1 hour

e  PHYS 3090 - Introductory Modern Physics Credits: 4 hours
e and
o PHYS 3100 - Introdug y Modein Physics Lab Credits: 1 hour

Fifth Semester (18 to 19 hours)

e MFE 4320 - Thermodynamics 1T Credits: 3 hours
2118 - Ma and Electronic Cirals Credits: 3 hours

o= Credits: 5 h =

nalvsis Credits: 2 hours

Nk 113

L]
. incering Fxperimentation Credits: 3 hours
. signi | Credits: 3 hours

Sixth Semester (15 to 16 hours)

e ME Group 3 Elective Credits: 3 to 4 hours
» General Education Credits: 3 hours

® 0 - Instrumentation Credits: 3 hours
. (30 - Control Systems Credits: 3 hours



e ME 43510 - Heat Transfe: Credits: 3 hours

Seventh Semester (13 to 15 hours)

e ME Group 2 Elective Credits: 3 hours

e ME Group 3 Elective Credits: 3 to 4 hours
e ME Group 3 Elective Credits: 3 to 4 hours
e General Education Credits: 3 hours

e  ME 4790 - Mechanical and Aerospace Engineering Project Planning Credits: 1 hour

= o

Eighth Semester (13 to 14 hours)

s ME Group 2 Elective Credits: 3 to 4 hours
e General Education  Credits: 3 hours
e General Education Credits: 2 hours

e [ME 3090 - Engingering Economy lechanical Engineers Eredits: 2 hours
oot Credits: 3 hours

° M SGaldul MECnaniCel il



Mechanical Engineering Core Program and Electives (changes to core

program were approved in Fall 2014 — changes to electives were approved in
Spring 2015).

First Semester (17-18 hours)

CHEM 1100 - General Chemistry I Credits: 3 hours Pre-engineering requirement

CHEM 1110 - General Chemistry Laboratory [ Credits: 1 hour Pre-engineering requirement
EDMM 1420 - Engineering Graphics Credits: 3 hours

MATH 1220 - Calculus I Credits: 4 hours or

MATH 1700 - Calculus I, Science and Engineering Credits: 4 hours Pre-engineering requirement
General Education Credits: 3 hours

Select either
ENGL 1050 - Thought and Writing Credits: 4 hours or
IEE 1020 - Technical Communication Credits: 3 hours Pre-engineering requirement

Second Semester (16 hours)

CS 1022 - Introduction to Engineering Computing 2: Mathematical Software Credits: 1 hour or

CS 1023 - Introduction to Engineering Computing 3: Computer Programming Credits: 1 hour Pre-Engineering
requirement

MATH 1230 - Calculus IT Credits: 4 hours or

MATH 1710 - Calculus II, Science and Engineering Credits: 4 hours Pre-engineering requirement

ME 2615 - Introduction to Mechanical Engineering Credits: 3 hours

PHYS 2050 — University Physics I Credits: 4 hours Pre-engineering requirement

PHYS 2060 — University Physics I Laboratory Credits: 1 hour Pre-engineering requirement

General Education Credits: 3 hours Pre-Engineering requirement

Third Semester (15 hours)

The following courses are Pre-engineering requirements.

MATH 2720 - Multivariate Calculus and Matrix Algebra Credits: 4 hours
ME 2320 - Thermodynamics I Credits: 3 hours

ME 2560 - Statics Credits: 3 hours

PHYS 2070 — University Physics I Credits: 4 hours

PHYS 2080 — University Physics II Laboratory Credits: 1 hour

Fourth Semester (17 hours)

ECE 2100 - Circuit Analysis Credits: 4 hours Pre-engineering requirement
MATH 3740 - Differential Equations and Linear Algebra Credits: 4 hours
ME 2500 — Materials Science Credits: 3 hours

ME 2570 - Mechanics of Materials Credits: 3 hours

ME 2580 - Dynamics Credits: 3 hours

Fifth Semester (16 to 17 hours)

ME 3560 - Fluid Mechanics Credits: 3 hours

ME 3580 - Mechanism Analysis Credits: 3 hours

ME 3620 - Theory of Engineering Experimentation Credits: 3 hours
ME 3650 - Machine Design [ Credits: 3 hours

Select either:

The following courses are Pre-engineering requirements.

CHEM 1120 - General Chemistry II Credits: 3 hours and

CHEM 1130 - General Chemistry Laboratory 1I Credits: 1 hour OR
PHYS 3090 - Introductory Modern Physics Credits: 4 hours and
PHYS 3100 - Introductory Modern Physics Lab Credits: 1 hour



Sixth Semester (15 hours)

ME 3350 - Instrumentation Credits: 3 hours

ME 3600 - Control Systems Credits: 3 hours

ME 4310 - Heat Transfer Credits: 3 hours

ME 4320 — Thermodynamics II Credits: 3 hours

ECE 2110 - Machines and Electronic Circuits Credits: 3 hours

Seventh Semester (16 to 18 hours)

ME Elective Credits: 3 hours

ME Elective Credits: 3 to 4 hours

ME Elective Credits: 3 to 4 hours

ME 4790 - Mechanical and Aerospace Engineering Project Planning Credits: 1 hour
General Education Credits: 3 hours

General Education Credits: 3 hours

Eighth Semester (16 to 18 hours)

ME Elective Credits: 3 to 4 hours

ME Elective Credits: 3 to 4 hours

IEE 3090 - Engineering Economy for Mechanical Engineers Credits: 2 hours
ME 4800 - Mechanical and Aerospace Engineering Project Credits: 3 hours
General Education Credits: 3 hours

General Education Credits: 2 hours

Mechanical Engineering Electives

Students must complete a total of five different elective courses from the list below (Group 1 and/or Group 2). Two
must be design courses (marked with 2“D” in thelist) and two must have a laboratory experience (marked with an
“L" inthelist).

Group 1: Electives from Undergraduate Courses
Note: A minimum “C” gradeisrequired in al prerequisites to Group | electives

AE 3610 - Aerodynamics [ (L) Credits: 4 hours

ME 3670 - Internal Combustion Engines I (L) Credits: 3 hours

ME 4330 - Environmental Systems Design in Buildings (D) Credits: 3 hours. This course has a prerequisite that is
an elective.

ME 4390 - Design of Thermal Systems (D, L) Credits: 3 hours. This course has a prerequisite that is an elective.
AE 4660 - Aeronautical Propulsion Systems (L) Credits: 4 hours

ME 4680 - Engine Design (D, L) Credits: 3 hours. This course has a prerequisite that is an elective.

ME 4530 - Machine Design I1 (D) Credits: 3 hours

ME 4570 - Experimental Solid Mechanics (L) Credits: 3 hours

AE 4630 - Aerospace Structural Design (D) Credits: 4 hours

AE 4690 - Aircraft Design (D) Credits: 3 hours

ME 4700 - Vehicle Structural Design (D) Credits: 3 hours

AE 4600 - Aircraft Stability and Control Credits: 3 hours

ME 4590 - Dynamics of Machinery Credits: 3 hours

ME 4650 - Vehicle Dynamics Credits: 3 hours

ME 4710 - Motion and Control (L) Credits: 3 hours

ME 4810 - Vehicle Design (D, L) Credits: 3 hours

ME 3990 - Cooperative Education (Repeatable 3 times to count as one elective 3 credit course) Credits: 1 hour

Group 2: Electives from Graduate Courses (5000 level)
Note: A minimum “B” gradeisrequired in al prerequisites to Group 2 electives

ME 5300 - Theoretical and Computational Fluid Mechanics Credits: 3 hours



ME 5390 - Advanced Thermal Design (D) Credits: 3 hours

ME 5450 - Computational Fluid Dynamics I Credits: 3 hours

ME 5710 - Gas Dynamics Credits: 3 hours

ME 5720 - Advanced Thermodynamics Credits: 3 hours

ME 5770 - Fuel Cell and Alternative Energy (L) Credits: 3 hours

ME 5200 - Orthopaedic Biomechanics Credits: 3 hours

ME 5500 - Modern Engineered Materials (D) Credits: 3 hours

ME 5530 - Advanced Product Engineering (D) Credits: 3 hours. This course has a prerequisite that is an elective.
ME 5610 - Finite Element Method Credits: 3 hours

ME 5690 - Principles of Fatigue and Fracture Credits: 3 hours

ME 5730 - Materials Selection in Design (D) Credits: 3 hours

ME 5750 - Tribology - Principles and Applications Credits: 3 hours

ME 5410 - Continuous System Modeling & Simulation Credits: 3 hours
ME 5430 - Mechanical Systems Control Credits: 3 hours

ME 5550 - Intermediate Dynamics Credits: 3 hours

ME 5580 - Mechanical Vibrations Credits: 3 hours

ME 5640 - Engineering Noise Control (L) Credits: 3 hours

ME 5800 - System Modeling and Simulation Credits: 3 hours

ME 5860 - System Identification Credits: 3 hours

ME 5850 - Mechatronics Credits: 3 hours

ME 5350 - Applied Spectroscopy Credits: 3 hours

ME 5600 - Engineering Analysis Credits: 3 hours

ME 5620 - Application of Numerical Methods in Engineering Credits: 3 hours



