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APPLICATION FOR CHANGE IN EXISTING COURSE

@ and MINOR

Submitted by the College of . Engineering Date: 10/19/2010
Deparunenmfvisionuﬁ'eﬁngcouzse: Chemical Eng]neeﬁr‘g
What type of change is being pmpcsed? [] Major ] Migor®

"See the description at tho end of this form regarding what coustitutes & minor change. Minor changes are seat dlrectly fron: the dean of the
college to the Chalr of the Senate Council, If the Senate Councll chair deeins the change not to be minor, the form will be seut to the
appropriate Council for normal processing and en email notification will bo gent to the contact person.

" Current Distance Learning (DL) ststus: [/} NA - [ Alreadyapproved for DLY ] Please ddd E] Please Drop

If ADDING, check one of the mfhodt below thai reflecis how the majority of the course conient will be delivered.
Intornet/Web-based ] Interactive Video[_] Extended Campus []

"If already spproved for DL, & new Distance Leaming Form must be submitied with this form unless the department affirms (by
checking this box)[_|that the proposed course changes will not affect DI delivery,

Cument prefix & number: _CME 455 Proposed prefic & number: CME 455
Cusrent Tiile Chemical Enginearing Pracess Design |
Proposed Title! Chemica! Engineering Product and Process Deslgn |

Tif tifle ts longer than 24 characiers, offer a sensible title of 24 characters or less: Design | -

Cument number of eredit hours: 3 ' Proposed monber of credit hours: 3 C
Currently, ia this course repestable?  YES [/]  No [:] . If YES, current maximom credit hours:
Proposed to be repeatable? ves[¥1 wNo ]  IrYEs, proposed maxtmum credit hours:
Current grading system: [Z] Letter (A, B, C, etc) ] Pase/Fail

Proposed grading system:  [f] Letter (4, B, C, ete) O PassFall

Courses must bo described by al Jeast one of the categorica below. Include number of 2

week for each category.

~ Current:

[ Jeumucar Ecouoqmm | Jowscussion [ Juaomatory  [3x |LecTURE
[__Inoeem.stupy | Jeracmicom | Jmecmamon [ Jresearca [ _Jreswmncy

D SEMINAR D STUDIO DO’IHER Please explain:

Pmposed — ‘

Jczmicar [__:]cg:imgww [ |piscussion |\Lasoratory  [3x_)rCTURE
- EPEND.STUDY | |PRacricust | |Recitamion | |mssearce | |resipency
| lseamar [ Jstupio || orHER—Please explain: '

10.  Requested effectivo date (termalycar): Fall ) 2011
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K GME 220, CME 330, GME 416, CME 420, CME 425, P:eraq or concur CME 850, Enginosring Standing.
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_ Current prereguisites:

APPLICATION FOR CHANGE IN EXISTING COURSE: MAJOR and MINOR

Supplementary tesching component; NA L cCommunity-Based Bxpericnce [JServico Leaming | |Both

FProposed supplemantary teacking component: [:] Contmunity-Based Experience  [_|Service Learning DB’alh
Cross-listingg [ZJNA or . / '
. Current Profix & Number  penied nome Current Cross-listing Depariment Chair dgnature
a. Proposed—REMOVE current cross-listing:[_) /
K printed nome Current Cyoss-listing Department Chalr slgrfure
b," Proposed—-ADD am.'t-lieﬁng:' /

" Prefiv & Number  priutal nonie Proposed Cross-listing Department Chalr  signones

CME 415, CME 420, CME 426, ME 330, CS 221 and Englneering Standing

_sdmm&m

land systems.

_Current Bulletin description:
A lecture and problem solving course devoted to the study of economics as it applies to the deslgn of chemical process unllx;l

Proposed Bulletin description:

A laciure and problem soiving course emphasizing process economic evaluation, product design, and pm%ess synthesls as
they apply to chemical units and systems Appropriate use of software for simulation and design of chemical systema will

also be emphaslzed

e

Wbm has prompted this change?

Dlscussions with our constituencies and research on design courses e!sewhero have [ndicated that Its important for our
studenta.to lsam product design In addition to process dosign.

“TFihers aro (o be significant changes in tho content of teaching objectives of 1kis course, indicate changes:

zhla; course will continue to emphasize sconomics as related to process dea!gn but will also Include an emphasis on product
asign.

s e

Please list any other depariment that coyld be affected by the proposed change:
None ' - '

"Will changing this course change the degree requirements for ANY program on carpus? {1yes ] no
" 1f YES, list below the programs that require this course: . . ‘

" ¥in order for ihe cousse change to be considered, program change formi(s) for the programs above must also be submilted.




APPLICATION FOR CHANGE IN EXISTING COURSE: MAJOR and MINOR

19,  1s this course currently included in the University Studies Program? [:] Yes [ZI No

Checkbox if  Ifchanged to 400G- or 500-level, you must incliede a syllabus showing differentiation for undergraduato and
20, [ ] chsogedtoc  graduate students by (i) requiring additiona! assignments by the gradusts students; and/or (i) the
400G or 500. establishment of different grading criteria in the course for graduate students, (See SR 3.1.4)

21,  Within the depariment, who should be contacted for fusther information on the proposed course change?

Name: Kimberly W. Anderson Phone: 74815 Emsi;  kanderson@engr.uky.edu
2. Signatures to repart approvals: | 0} 20)10
August 18, 2010 Douglass Kalika e N
DATE of Approval by printed name Reported by Departoneht Chalr ' sigrgiure
Department Faculty

a4 )i

DATE of Approval by Cellege Ren sigmatire
Frculty . .

09/20/2011 . : Sharon Gill / _
*DATE of Approval by prinied nante Reported by Undergraduate Councll Chair signaturs
Undergraduate Council
{
*DATE of Approval by Graduate peinted a2 Reported by Graduate Councfi Chair sigaotuce
Council )
. /
*DATE of Approval by Health priated nuie Reported by Health Care Colleges Council Chair signatuce
Care Colleges Council (HCCC) 3
*DATR of Approval by Sensle . . Raported by Office of the Senate Couneil
Council
*DATE of Approval by the , Reporied by the Office of the Senate Council
University Senate R
“If applicable, as provided by the University Senate Rules. (Lt /hvnswaiky.edi/USC/New/RulesaudRegulations Maln ity
HEEIETHEEY
Bxcerpt from Universify Senate Rules:

SR3306.2  Definition. A request may be consfdered a minor change if it meets ono of the following criteria:

@. change In number within the sams hundred serles;
b. editorial change in the course title or description which doas not imply change in content or
sniphasis; .
¢, eehange in prerequisite(s) which does not imply change in contont or cmphasis, or which is
made necessary by the eliminstion or sigaificant alterstion of the precequisite(s);
’ . - & scross-Jisting of a courss under conditions set forth in SR 3.3.0.E;
: ¢. correction of typographical emors. :

Rev ,3:;09




General Education Course Approval Form Date of Submission: _10/19/2010

1. - Checkwhich area(s) this course applles to.

Inquiry - Arts & Creativity X Composition & Communications - II

Inguiry - Humanitles r_—l Quant Reasening ~ Math

inquiry - Nat/Math/Phys Sci Quant Reasoning - Stat . @
. Inquiry - Soclal Sclences Citizenship - USA A\

Compo;iﬁol; & éoﬁ;ﬁﬁnicaﬂons -1 E @

2.  Provide Course and Department Information.

Department: _Chemlcal and Materlals Englneering

Credithours: 3

Course Prefix and Number: CME 455

Prerequisite(s) for Course?

Departmental Contact Information

Nama: ' \ f; Emall:  kanderson@engruky.eda

Office Address:  _1€3A%QF Phone: _257-4815

_ J:d L.Rrning Outcomes.
FRA Rifpive that explains:
0 how the course will address the General Educatlon and Course Template Learning outcomes.
o active learning activities for students,
0 the course asstgnment(s) that can ba used for Gen Ed course assessment.

Submit all proposals electronically to:
Sharon Gill
Office of Undergraduate Bducation

Sharon.Gili@uky.edu
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General pm;pose of the Course:

The engineering currfculum is designed to meet the needs of engineers in today’s
workforce. We place emphasis on the understanding of fundamental physical principles
that govern reallty (e.g, mathematical, engineering, sclences), However, it Is the englneer’s
job to use these principles to create and implement technology to better serve humanity,
Whether this is through the invention of a new device, the implementation of existing
technologles to serve communities or by improving existing systems to make them more
economically affordable, the engineer must be able to think creatively and appreciate the
effect that artistic design can have In new systems, '

Indeed, the learning outcomes for the Intellectual inquiry into Creativity and s T

direct alignment with many of the already existing ABET outcomes: ¢ ;"7' .

Define and distinguish different approaches to ik
“creativity” as appropriate to the disciplinary proeess to mest desiref
practices specific to the subject, gidCRin el

Apply the Logic, laws, or constraints of the AR agI1TY
area of study PopRas0 meet desired and applicable

Demonstrate the ability to critically analyaf 2, [N, An ability to function on multi-disciplinary
work produced by other students in #8¥coligges| teams.

and in co-curricnlar events using apagsPtis
tools.

Evaluate results of their own cafifive N b. An ability to design and conduct
endeavors and, using that eys @ W reassess | experiments, as well as to analyze and interpret
and refine their work, of Ry o data, .

deve!oped without adding to the already extensive educational burden placed upon
the chemical engineering undergraduate student.




Examples of Active Learning In Engineering Design:

The active learning modules to be used in CME 455 can be summarlzed Into three specific domalns: 1.)
exerclses In creativity, 2.) Case study reviews of existing designs and 3.) Product Deslgn Project. The
following descriptions of active learning modules are glven as examples to be used for each domaln and
should not be taken as the exact modules to be used. To fit with the professor's teaching style,
flexibiiity In the exact.active learning sectlons for domalns 1 and 2 will be left to the Instructor’s -
discretion. However, the design project will be Implemented as described with reflnements made in
subsequent years.

Exercises In Creatlvity, Asan ice breaker and a chance to open students up to the idea of group creative
activitles, students wiil be given In class exercises In bralnstorming. As a first demonstration, the whole
class wili participate in brainstorming on a non-technical topic (e.g., What game changes can be made to
basketball so that players shorter than 5'9” ¢an be mare competitive? What are some next generation
accessories cars should have? Slogans for the Senlor Chemical Engineering Class), The Instructor will
moderate the session and keep it to 5 minutes. Afterwards, student's answers wiil be compared to past
answers.  Following this practice, students will then be tasked to break into teams of 34 and
bralnstorm on a technical toplc and generate the greatest number of Ideas. Example toples include
generating frash water on ocean vessels, storage of pharmaceutical drugs In a world health setting,
methods of reducing CO2 footprint in a chemical plant. After the S minutes, team ldeas wili be counted
and categorized. This exercise will then follow a take home group assignment where students wili be
tasked with developing 108 Ideas on a technical toplc using the 6-3-5 method.

Case study vavlews of existing designs. Throughout the course, Think-pair-share style active learning
sesslons will be used as 8 means of emphasizing key polnt. These early sessfons wifl be brief {1-3minute)
dealing with very simply questions (e.g., how would a change in the federal Interest rate effect an
economic plan? Out of a list of needs, which do you think are more relevant and why?). This will help
students become accustomed to the practice and open up greater Interaction in case study review.
Students will be presented with a serles of case studles throughout the semester. Note that the course
syllabus has case studies listed in weeks 14 and 15, but this is merely to serve as a placeholder allowing
sufficlent time In the semester to revlew the cases. For each case study, students will be asked to
review the concept and discuss any flaws in the design process. Venfspeclﬂc leading questions wiil be
provided to help students start to see where some deslgn developments succeed and where some fail,
This active fearning exercise wili provide students ample time to develop critical thinking skills that can
be used In evaluating each other’s work In the final active learning domain.

Product Deslgn Project. The final active learning module will be the group design project and design
project evaluation. Each group will be assigned a unique challenge. They will be expected to go through
the creative process taught to develop a new Idea, They will be expected to select the top several best
design ideas using a decislon table. And In their best 2 Ideas, they will be charged with running a
simplified economic analysls to determine which project Is the most feasiblé. The wili summarize thelr
concept and analysis into a final project report,




Taking advantage of the blackboard system, students wil submit a draft report online, These reporis will
then be randomized and students from OTHER teams will be given access to review them. These student
reviewers will assess the design Idez, the accuracy of the cost analysis and provide positive critical
feedback that the teams can use to Improve the design. Students will be assessed for the quality of thelr

critique and the design teams will be assessed for thelr ability to evaluate and Incorporate the reviews
Into thelr project.




UNIVERSITY OF KENTUCKY

Depiirtment of Chemical and Materials Engineering

CME 455 - Product and Process Design 1
Fall 2011

Reguired Textbook: “Product and Process Design Principles — Synthesis, Analysis and

Evaluation” 3" edition, by Warren Seider, J. D. Seader, Daniel Lewin
and Soemantri Widagdo, John Wiley & Sons (2009)

You can find further details about the book from www.wiley.com/college/seider

MIT Open CourseWare See hitp/iocw.mit.edw/OcwWeb/web/home/home/index.htm

REFERENCE:

“Systematic Methods of Chemical Process Design” by Biegler, Grossman and
Westerberg, Prentice Hall (1997)

“Nonlinear and Mixed-Integer Optimization: Fundamentals and Applications”
by Christodoulos A. Floudas, Oxford (1995)

“Chemical Process: Design and Integration” by Robin M. Smith, John Wiley &
Sons Inc, (2005)

“Chemical Process Design” by Dimian and Bildea, John Wiley & Sons Inc. (2008)

“Pinch Analysis and Process Integration: A User guide on process Integration
for the Efficient Use of Energy” 2" edition by Ian Kemp, Butterworth-
Heinemann (2007)

“Analysis, Synthesis, and Design of Chemical Processes” 3" edition by Turton,
Bailie, Whiting and Shaeiwitz, Prentice Hall (2009)

“Chemical Product Design” by Cussler and Moggridge, Cambridge (2001)

“Product Engineering: Molecular Structure and Properties” by James Wei,
Oxford (2007)

“Green Engineering: Environmentally Conscious Design of Chemical
Processes” by Allen and Shonnard, Prentice Hall (2002)

] “Chemical Process Safety: Fundamentals with Applications” by Crowl and

Louvar, Prentice Hall (2002)
“Rules of Thumb in Engineering Practice” by Donald R. Woods, John Wlley &
Sons 2007) - '
“Plant Design and Economics for Chemical Engineers” 5™ edition by Peters,
Timmerhaus and West, McGraw Hill (2003) '
“Chemical Engineering Design” by Towler and Sinnott, Elsevier (2008)
“Conceptual Design of Chemical Processes” by James M. Douglas, McGraw Hill
(1988) :
“Conceptual Design of Distillation Systems” by Doherty and Malone McGraw
Hill (2001)
“Encyclopedia of Chemical Technology” Kirk — Othmer, Vol. 1 - 24, Wiley
“Encyclopédia of Industrial Chemistry” Ullmann’s, Vol. 1 — 40, Wiley

" “Encyclopedia of Chemical Processing and Design” McKetta, Vol. 1 - 68,

Dekker

“Rtege] 's Handbook of Industrial Chemistry” 10" edition, James Kent Kluwer
(2003)




UCTOR:

GRADER:

WEBSITE: hitp://courses.engr.uky.edw/CME/cmed455-001

GOALS: In this course, we emphasize concepls, process economic evaluation, product

design, process synthesis and the use of appropriate software for simulation and
design. You are advised to work on your homework problems individually. You
are required to form a team of four students for the Product Design Project.

COURSE MEETING THE FOLLOWING ABET OUTCOMES
With this course, the students should have:

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

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

An ability to function on multidisciplinary teams (Outcome D)

An ability to communicate effectively (Outcome G)

An ability to use the techniques, skills and modern engineering tools necessary for engineering
practice (Outcome K)

E G THE FOLLOWING INTELLECTUAL INQUIRY-ARTS&CREATIVITY

OUTCOMES

With this course, the students will be able to

e o o ©

Define and distinguish different approaches to “creativity” as it applies to engineering design.
Apply the logi¢, laws, or constraints of chemical engineering to create a realistic design
Demonstrate the ability to critically analyze work produced by other using appropriate tools.
Evaluate results of their own design and, using this evaluation and the evaluation of peers, reassess

and refine their design.

SPECIFIC OUTCOMES

' In this course, students are expected:

to be able to describe the product design process and the engineer’s role in it.

to be able to effectively identify gaps/needs from available market report materials

to-be able to assess the financial condition of a company from its annual report

to be able to explain standard economic concepts including, time value of money, effects of
inflation, rate of return, and depreciation. '

To be able to compare alternative designs usmg either present, future or annual worth analysis

To be able to describe how -green engineering prmclples impact the development and
- manufacturing cycle

to communicate effectively by writing a design report '

fo effectively identify and commuhicate the strengths and weaknesses in a peer’s project

1o be able to improve one’s design through self and peer revxew

10 ) to work effectively in teams on a product design project




CO UTLINE:

Week Course section Example topics to be covered
1 Introduction to Elements of Design (overview of design process,
Chemical Product | including Product Charter, Concept Stage, Feasibility,
Design | Development, Manufacturing, Product introduction)

2 Product Charter Needs/Gap analysis, marketability

3 Concept Stage Techniques in creative thinking, Problem solving
strategies and ldea selection

4 Feasibility Stage | Time value of money

5 (Engineering Investment strategies (borrowing, lending...)

8 Design Investment strategies (borrowing, iending...) cont.

7 Constraints) Present/Future/annual worth analysis

8 Present/Future/annual worth analysis cont.

9 Rate of Return

10 Profitability analysis

11 . Profitability analysis cont.

12 Development and | Sustainability, Green Engineering

73 g'tg';‘;f:"‘"""g LEED certification and Safety

14 Case Studies Industry examples of successful and unsuccessful
product development cycles

16 Industry examples of successful and unsuccessful
product development cycles cont.

IMPORTANT DATES:

September xx — Last day to drop a course without it appearing on the student’s transcript.
October xx — Midterm of 2011 Fall Semester
October xx — Last day to withdraw from the University or reduce course load.

GRADING: Homework and Computer Projects ............ 10%
2 EXaminations ... 30%
"Design RePOTt......coiinininimnmmesm 20%
Final Design Presentation..........ccccieeivinnnns 10%
Peer ASSESSMENt......vvvinrrrnreniirennnnnnnnn 10 %
Final Examination .....e veveevieriesnnierinnniin 20 %

If your composite class score is in the following ranges, you will receive af leas? the corresponding

grade; A (Greater than 90), B (80 ~ 90), C (70~ 79), D (60-69), E (Below 60).

Students will receive a Midterm evaluation by the established midterm date.

. Thg PRODUCT ])ESIGE PROJECT:

Students’are reqmrcd to follow Chapter 26 for the preparation of their written rcports on the
product design project. A written report of the design project will be due XXX.

3




- Team-work

Each team should have four members (though one or two teams may have 3 members, depending

on the class enrollment), and each team should elect team-leaders (rotated on monthly basis), who
represent the team and oversee the progress of team-work. The following are essential for successful
team-work,

o © ©¢ ¢ © o ©

Good communication among team members
Proper job assignments for each member
Help each other to finish job assignments
Have schedutle to follow for each task

Each member contributes to the project
Each leams to be a good team-member
Each learns to be a good leader

Team meetings with the instructor

Bach team should prepare for a Gantt Chart for the Product Design Project and should meet for

discussion and review for the team’s progress on the design project. Each team is required to tum'in a one-
page progress report to the instructor to summarize the work done before the meeting with the instructor,

Each team is required to have an outline of the milestones for completion of the design project.

Please turn in this outline in the first team meeting with the instructor.

Expected Project Milestones

Week | Milestone

1 _

2

3

4 Project Assigned

5

6 Faculty meeting — Gantt Chart Due

7 -

8 Progress report 1 due

9

10 Faculty Meeting-50% Draft Report Due on blackboard

11 ' Peer Review of Report due

12 Progress Report 2 due ~ Addressing comments of Peers
113

14 Faculty meeting — Final report due

15




PEER Review Process

A critical aspect of engineering is to assess the work of individuals and provide constructive
feedback to act as an aide in refining the work of others, Each group will be expected to submit a “50%
draft Report” onto the blackboard system. These 50% reports will contain all sections of the final report,
and should convey a clear vision for your overall design. For sections that have not been completed yet
(e.g., economic costs, HAZOP assessment, etc.), a brief paragraph should be used as a placeholder
explaining how these sections will be finalized. Each student will be randomly assigned one project to
review. You will have T week to critique of the project based upon its technical merits, innovation,
creativity of design, level of scientific detail and ability to convey this information clearly, While clarity
of presentation is a factor in this critique, the focus of this critique should be technical in nature, Students
will submit their detailed critiques using blackboard,

General Information o
(1) Grades will be based upon the quality of the critiques you provide others.
(2) Critiques must be of a constructive nature. Providing both the positive aspects of the design and
aspects which can be improve upon is expected.
(3) Grading will be made individually and not to the group.




