Education Division

Held at the 2023 AIChE Annual Meeting

Orlando, Florida, USA
5-10 November 2023

ISBN: 978-1-7138-9308-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2023) by AIChE
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

INCLUSIVE CLASSROOM STRATEGIES

517a Inclusive Teaching Strategies for Faculty to Improve Student SUCCESS.........cccovriiiiiiiiiiiiie 1
Sandy Pettit, Molly A. Skinner

517b Promotion of an Inclusive Classroom in the Chemical Engineering Program ...........cc.cocvvveieninnnninnnn 2
Nagma Zerin

517c Deadlines and Ungrading: The Impact of Flexibility on Student Stress and Productivity.............ccocevvinene. 3
Luke Landherr

517g Professional Identity and Community Development with the Story Collider ..........c.ccovviviieieninnincnne 4
Evric Jankowski

517h My Professor Listens to Rage Against the Machine? Using No-Stakes Personal Trivia
Questions to Build Student-Teacher Relationships ..........ccooiiiiiiiiiiiiii i 5
Matthew Cooper

EDUCATION DIVISION AWARDS PLENARY (INVITED TALKS)

46a Navigating Professional Service When It's Personal ...........ccccooiviiiiiiiin i 6
Anthony Butterfield

46b Cooperative, Hands-on, Active, Problem-Based Learning — Ideas and Insights for the
L] (T ) o BT T TP PUTP TP 7
Bernard Van Wie

IN HONOR OF PROF. LIANG-SHIH FAN, THE 2022 RECIPIENT OF THE WARREN K.
LEWIS AWARD I (INVITED TALKS)

128a Professor L.-S. Fan’s Career and Legacy As a Researcher, Educator, and Mentor............ccccceeeveniiinnnnns 8
Ah-Hyung Alissa Park, Robert Pfeffer

128b Excellence in Engineering Education and Research - Perspectives from Former Students and
POStAOCS Of Prof. L.S. FaN ..coiiiiiiiiic et ene s 9
Chao Zhu, Xiaotao Bi, Raymond Lau, Mandar Kathe, Fanxing Li

128c Contact Charging in Particulate FIOWS .........ccccciiiiiiiiiiiiiic e 10
Sankaran Sundaresan

128d LS Fan: Inspiring Educator and INNOVALOT ...........cceiviriiiiiiiiiciee e 11
Marc-Olivier Coppens

128e Status of Particle Technology Education in the United States ............ccoovviiviiiiiniiiiiiicee 12
Jennifer Curtis

128f My Association with LS Fan: LB-DEM Study of Particle-Fluid Interaction Forces As an
EXAIMPIC....c.eete sttt R e r R R Rt r e 13
Aibing Yu



128g Exceptional Contributions As a Green Engineering Educator and Innovator in Taiwan: L.-S.

Pen-Chi Chiang, Shu-Yuan Pan

NEW FACULTY FORUM (INVITED TALKS)

5a Becoming an AsSSiStant ProOfESSOT. ... ....uiiiiiiiiiie s 15
Sophia Orbach
5b TTANSTEON T PTOZIESS ...eveitietieiiieiie sttt sttt b et b et h e b e bt e st e e sb e e as e ebe e sb e e bt e s b e e st e nbeesbeenbeenreennas 16

Damilola Daramola

5c Learning on the Job: Launching an Academic Career .............ccerireririrenieieiese e 17
Karthish Manthiram

5d Making Your Research Matter: Strategies for Successful Broader Impacts Statements..............ccocoviniinene. 18
Sindia M. Rivera-Jimenez, Sarah Wilson

INTRODUCTION TO NSF’S CBET DIVISION AND PROPOSAL WRITING STRATEGIES

16a Division Director Update on the Chemical, Bioengineering, Environmental, and Transport
Systems Division of NSF: Programs and OPPOITUNILIES .........cccveveriiirerinrireiieieeese s 19
Jeanne Vanbriesen

16b Proposal Writing Strategies for Fundamental Research Proposals for NSF...........cccocviiiiiiiiiinin, 20
Gregory L. Rorrer

NEW FUNDING OPPORTUNITIES AT NSF AND PROGRAM OFFICER PANEL
DISCUSSION

120a New Funding Opportunities at NSF of Interest to the Aiche Research Community..........ccccceoeivriienncene 21
Jeanne Vanbriesen

POSTER SESSION: CHEMICAL ENGINEERING EDUCATION

Process Intensification Approach in Learning, Teaching and Assessment: Course Design and

CONLENE DICLIVETY 1.ttt e e h et s R e e Rt e Rt e bt e s bt e s e e b e e s b e e s be e e e e et enn e eneenne e 22
Jimoh Adewole

379a Quantifying Spreadsheet Skills Using an Interactive TeXtbooK..........ccovviviiiiinininiiiniiicece e 23
Matthew Liberatore, Grant Valentine

379b Matlab Live Scripts for Teaching and Evaluating Fundamental Process Control Concepts...................... 24
Edward Gatzke

379e Girls Talk Math: Redesigning a Curriculum for High Schoolers on Renewable Energy and
RECYCIIE ..ttt bbb E b e bt e e b se e b e bttt 25
Madison Reed, Francesca Bernardi

379f Integration of Research in Chemical Engineering Education through Service Learning.............cc.ccoenee. 26
Julie Albert, Katie Russell, Franziska Trautmann



379¢g Rejuvenation of Old Equipment Using Low-Cost, Ease-of-Use Single-Board Computer to
Enrich Process Controls CUITICUITUM ........oviiiiiiiiie et sttt sne e ne e nnne s 27
Grayson Dennis

379h Hands-on Microfluidic Glucose Sensor Module for the Enhancement of Engineering Courses............... 28
Bernard Van Wie, David B. Thiessen, Prashanta Dutta, Olusola Adesope, Riley Fosbre

379i Enabling Hands-on, Multi-Tiered Training, from High School to Industry Levels, on Batch to
Flow Chemistry Process Transition . .........cccoiiiiiiiiiiiiiiie i 30
Fatou Baka Diop, Ashli Silvera, Shalom Njau, Fairuz Chowdhury, Andrew R Teixeira

379j Integrating a Vitamin C Iodine Clock Experiment into Undergraduate Kinetics ..........cccocevevirvicrieennnnnn, 31
Alex Bertuccio

379k Best Practices Using Low-Cost Desktop Learning Modules in Thermal-Transport Courses.................... 32
Jacqueline Burgher Gartner, Bernard Van Wie, David B. Thiessen, Prashanta Dutta, Olusola
Adesope

379m Comparative Analysis of the Graduate Student Learning Experience for Native and Non-
Native Students in the USA and Denmark ...........ccccooiiiiiiiiiiiii e 33
Heather Leclerc, Andrew R Teixeira

3790 Immunoengineering As an Elective for Senior Engineering Pre-Med Students...........cccoceevvviviiiiienneenn 34
Tanyel Kiziltepe

379p Inquiry-Based Learning for Students in the Senior Unit Operations Course with a Hydroponic
Plant GrOWth EXPEIIIMENT ......ccviiviiiiiiiiiiiiie sttt e ar bbb snearenreane s 35
Jon Friedman, Jacob Lakomy, John Kopas, Ajay Patel, Alex Bertuccio

379q Learnings from the Design, Commissioning and Operation of a Pilot-Scale Distillation
column for the Unit Operations Laboratory at the University of Kansas ...........cccccocevinirininenieienee e 36
Felipe Anaya, Mark B. Shiflett

379r Teaching Semiconductor Fabrication to Chemical ENgineers..........ccocvvvvviiiiiiininiiiiinccicceese s 37
Lilu Funkenbusch, Sumant Patankar

379s Technical Writing Rubric Design Based on Inter-Rater Reliability ..........cccoooveivivniniienieere e 38
Jennifer Brown, Stephanie Wettstein

379t Improving Undergraduate Success through Effective Critical Thinking...........ccccoovviiiniiiiiiiniiniie 39
Nathan Duran Ledezma, Twanelle Majors, Stephanie Wendt, Indranil Bhattacharya, Joseph
Biernacki

TEACHING SURVEY RESULTS AND BEST PRACTICES: CHE ELECTIVES AND
PROCESS SAFETY (INVITED TALKS)

129b How We Teach: Chemical Engineering EIECtiVes........ccouviviiiiiniiiiiiice e 40
Laura Ford, Janie Brennan, Jennifer Cole, Kevin Dahm, David Silverstein, Stephen Thiel

129a Process Safety across the CurtiCUlUM ........cccveiviiiiiiiiie e 41
Laura Ford, Christopher Barr, Janie Brennan, Tracy Carter, Kevin Dahm, Hunter Flodman,
Luke Landherr, David Silverstein, Stephen Thiel, Bruce Vaughen, Troy Vogel



GRADUATE EDUCATION AND SUPPORT

25a Perspective on Starting a Mentoring Program for First Year Ph.D. Students ...........ccocvcvviniviiiciininiinnnns 42
Mariah Arral
25b Teaching Chem-E Journal Club: An Opportunity for Career Exploration and Student Support ................. 43

Rebecca Harmon

25c Green Chemical Engineering Innovation: Turning Design Constraints into a Source of
L3 (S 15114 TP TP TP TO PP PP 44
Christopher V. H-H. Chen

25d Retrospective Analysis of the Effect of an Online “Bridging” Course Sequence on Student

SuCCEesS IN GIadUate STUAIES .......ovveuieieiiirise et ne bbbt e e nr e n e b enenns 47
Matthew Cooper, Lisa Bullard, Aaron Frye

PREPARING STUDENTS FOR INDUSTRY

528a Development of Elective Courses for Process Industries Certificate As Recommended By the
Industrial AVISOTY BOATA .......cc.eiiiiiiiie ittt b e sb e sbe e b e nn e ne b 48
Matthew Alexander

528b Exploring Perceptions and Attitudes of Chemical Engineering Students Towards Data
Science: Implications for Curriculum Integration and Industry Preparedness ............c.ccooviviiiiiiicninnnniene, 49
Betul Bilgin, Daisaq Cyrilla, Naomi Groza, Ruben Lopez

528c Scale Down Studies to Address Chemical Production and Student Development: Case Study
of a Partnership with a Chemical Manufacturer and Technical Elective Design. ........c.cccoovvierrieeneiiniieieenneenn 50
Robert Beitle, Tammy M. Rechtin, Dearl Peachee, Mitchell Cole, Tony Maza

528d The Two-Semester Senior Capstone Design Course Sequence at UMass Lowell — Preparing
Students for Engineering Careers in INAUSIIY .........ccoiiiiiiiiniiiiie e s 51
Eric L. Maase, Glenn Dissinger

528e Developing and Deploying Augmented and Mixed Reality Platforms for Chemical
Engineering Labs and Workforce DevelopmEent ............coviiriiiiiiiiiieiiie st 52
Jacob Crislip, Fatou Baka Diop, Robert Dempski, Andrew R Teixeira

COMPUTING AND SIMULATION IN THE CHE CURRICULUM

414e Employing Undergraduates to Develop Programming and Automation Modules for the
Undergraduate Curriculum: A TWo-Fer SCheme ..........cccccoiiiiiiiiiiiii e 53
Maureen Tang

414b A Short Course Introducing Students to Computational Thermodynamics ............ccoovvviirieerencnenienennns 54
Luc Paoli, Pierre Walker, Pavan Inguva, Paul Yew, Andrew J. Haslam

414c Chemical Reactor Sequence Optimization Using Live Scripts in Matlab ...........ccocooiiiiiiiiiiiininns 55
Aycan Hacioglu, Walaa Abdallah

414d Design of Core Courses on Computing and Data Analytics in Our Chemical Engineering
PIOGIAIN ...t e 56
Richard Davis, Weiguo Xie



414a Machine Learning for Engineering Course in Matlab and Python ............cccccoceviiiniiniicis 58
John Hedengren, Andrew Fry, Sean Last, Jacob Burrell, Nathan Phillips, Peter Cook, Hannah
Hanson, Sion Jung, Spencer Larson, Andrew Crop, Krystian Perez, Aycan Hacioglu, Jianghao
Wang, Jon Loftin

414f Chatgmp: Introducing Virtual Tutors in Chemical Engineering Education.............ccocoovvviiviiciiieniienns 59
Fiammetta Caccavale, Carina L. Gargalo, Krist V. Gernaey, Ulrich Kriihne

414g Takeaways from Teaching Machine Learning .............ccoocverieiieniiiiniine ettt 61
Jindal Shah

414h Transition of Computational Software in ChE over the Past Four Decades ...........ccocoovvinieicninincienns 62
Aydin Sunol

4141 Experience with Using Symbolic Algebra and Smart Computing in Chemical Engineering
COUISES ...tttk e bbb bbb e b E e b b e b e b HE bR SRR e b E e e R bbb 63
Satish Parulekar

HANDS-ON ACTIVITIES FOR LEARNING CHEME

494a Hands-on Hydro Proof Experiment DevelopmMENt............cviviviiiieiiniie e 64
Gregory Ogden

494b Embedded Hands-on Classroom Activities Tailored to Personality Preferences Enhance
Student Learning in Core Undergraduate Chemical Engineering COourses..........covvvirierierieenenireseeseeseenneenes 66
Ifeoluwa Babalola, Jose C. Contreras-Naranjo, Vijay Ravisankar, Victor Ugaz

494c A Product Design Workshop for Chemical Engineering and Chemistry K-12 Outreach..............ccocooeee 67
Stephanie Hill, Gregory T. Neumann, Adam J. Nolte, Daniel Anastasio

494d Development of an Active Learning Methodology for Teaching Artificial Photosynthesis and
Electrochemistry in Elementary SChOOIS.........c.uiiiiiiiiiiii et 68
Justin Bui, Brooke N. Soobrian, Alex J. King, Alexis T. Bell, Adam Weber, France A Houle

494e Using 3D Printing in an Introductory Chemical Engineering Course............cccceoerinineninieenienenenenennens 69
Kristine Horvat

494f Rig Building: A Fun Hands-0n Lab ACHIVITY ......ccoviiiiiiiiiiiesiiesiee et 70
Pavan Inguva, Andrew Macey, Umang V. Shah

494¢ Increasing Student Engagement in Chemistry Via Incorporation of a Catalyst Design in-Class
AACHIVIEY .ttt bR R Rt E e h et er e 72
Alyssa Hensley, Dawn Shum, Patricia Muisener, Rahul Khade, Jeffrey Raab, Anju Sharma

494h Teaching Process Safety and Control through a Real-Time Approach to Industrial Settings.................... 73
Stefanos (Steve) Nitodas

4941 Design and Development of an It / OT Emerged Experiment for Industrial Cybersecurity............cc.cev... 75
Sharath Daida, Helen Lou, Tianxing Cai

SOCIAL JUSTICE AND SOCIETAL IMPACT IN CHEMICAL ENGINEERING

554a The Prevalence of Impostor Phenomenon in Chemical ENgineers ............cccooeverinineiinieiicnenenc e 76
Sarah Wilson, Luke Landherr, Tracy Carter, Marion Carter



554b From Advocacy to Action: Mac's Efforts to Serve Underrepresented Groups in Chemical

Engineering through LatinX in ChE Affinity GIOUP ......cccooviiviiiiiieiieiieeee e 77
Sindia M. Rivera-Jimenez, Gabriel Rodriguez, Fabiola Capa Villarreal, Viviana Monje-
Galvan, Isabela Ramirez Velez, Eduardo A. Chacin Ruiz, Roque Gochez, Alejandro Forigua
Coronado

554c An Inclusive Teaching Practice Intervention in Two Graduate Chemical Engineering Classes ................ 78
Prajnaparamita Dhar, Meagan Patterson

554d Preliminary Findings from Research on Inclusive Mentoring Strategies for Neurodivergent
Undergraduate Researchers in STEM ..o sne e ne e 79
Mariah Arral, Elise Baribault, Sarah Young, Julianna Gesun, Jeffrey Halpern

554e Exploring the Use of Natural Language Processing in Developing Problem-Based Learning
Scenarios for Social Responsibility in the CUrriCulum. ..........cocoiiiiiiiin e e 80
Sindia M. Rivera-Jimenez, Kassandra Fernandez

554f Incorporating Environmental Justice into the Mass and Energy Balances Curriculum.............ccccvovennennn. 81
Jessica Winter

554g From Research to Advocacy: A Workshop to Develop the Next Generation of Socially
Responsible Scientists and ENGINEETS..........cccviiiiiiiiiiii e 82
Kassandra Fernandez, Sindia M. Rivera-Jimenez

SUSTAINABILITY AND GLOBAL IMPACT IN THE CHE CLASSROOM

577a Integrating Sustainability into Chemical Engineering Education: Experiences from Imperial
L0 1 (<o o 4] 1 e [0 T TSP PRSPPSO PP PP 83
Umang V. Shah, Pavan Inguva, Jerry Heng

577b Teaching Sustainability to Undergraduate Students: Predicting Life Cycle Inventory Data for
Environmental IMpact ASSESSIMENL. ........c.oiiiiiiiiiiiieiee st st 86
Austin Lehr, Emmanuel Aboagye, Elizabeth Dellorco, Ethan Shumaker, C. Stewart Slater,
Mariano J. Savelski, Robert Hesketh, Kirti Yenkie

577c¢ Preparing Future Engineers to Tackle Global Challenges: Fostering Global Awareness and
Social Responsibility through Capstone Desi@n COUISE ..........coviruerirrerieeieenieaie e siee e ste e see e sreeseeeseeeneas 88
Courtney Pfluger, Betul Bilgin

577d Teaching Systems Thinking for Sustainability - Lessons Learned from the Project-Based
Course 'the Global ENergy FULUIE”..........ocviiiiiiiieieine et nne e 89
Marcello Di Martino, Bassel Daher, Efstratios Pistikopoulos

577e Virtual Experimentation Modelling Direct Air Capture of Carbon DioXide.........cccovevveiiniiiiiniienneeneene. 91
Joseph Menicucci, Raguram Thiagarajan, Srinivas Rangarajan

577f A Novel Inquiry Based Carbon Capture Laboratory Module.............ccovvveiieiiniiniinie e 92
Iram Rahman, Amanda Simson, Benjamin Davis

577g The Case to Make Electrochemical Engineering Concepts Part of the Core Chemical

Engineering CUTICUIUIM ........ooiiiiiiiiiii e et sre s 93
Christopher Arges
577h Reimagining Previous Design Projects for Energy and the Environment ...........ccocevivervnienieiicnsnesnenne. 94

Joseph Shaeiwitz, Steve Duke



5771 Promoting Resource Management in Teaching Laboratories: A Case Study for Effective
Implementation of Sustainable PraCtiCeS.........couiiriiririiiiiiie et n e nne e 96
Mohamed Maher, Benjamin Tan, Pavan Inguva, Jerry Heng, Umang V. Shah

ENGAGED TEACHING AND LEARNING

445a Would Students Prefer to Watch Lecture Recordings Rather Than Attend Class: A Follow-up

Matthew Cooper, E. Daniel Cardenas-Vasquez, Aaron Frye

445b Epistemic Metacognitive Reflection on Concept Questions in Active Learning..........cccceovvviienininnnn 101
Lorena Grundy, Milo Koretsky

445¢ Beyond the Lab: Virtual Exchanges for Chemical Engineering Laboratories ...........ccocvvvevvenincnenennnn 102
Fernando Mérida Figuerda, Patricio Zapata

445d Teaching with Cases in Chemical ENgIineering ..........ccocvvviiiiiiiiiiiiniiiisei s 104
Christopher V. H-H. Chen

445e Teaching Process Calculations to Undergraduate Chemical Engineers: Changing the

Evaluations Paradigiml..........cooiiiiiiiiiiieie e 106
Preeti Aghalayam

445f Student Goal Orientation and Structure in a Problem-Solving Course ..........cccovvniiiniinininnineiese 109
Carl Lund

445¢g Teaching Degree-of-Freedom Analyses to MEB Students with 'Specify the Specifications
50 01 0) 1< 1 TSP 111
Vincent Tocco Jr.

445h Randomly Generated Assessments with Achievement-Based Grading in Chemical
ENZINEEIING ...ttt h e h Rt st R R R R Rt R Rt R e n e ne e nren 112
Adam Ekenseair

445i Correlations and Reproducibility in Reading Participation and Auto-Graded Homework
Completion When Using an Interactive Textbook for Material and Energy Balances ............cc.ccocvoviiiiinninnns 113
Matthew Liberatore, Samantha Yanosko

FACULTY PROFESSIONAL DEVELOPMENT - TALKS AND WORKSHOP

476a Trends in Teaching-Focused Faculty in Chemical ENgineering..........cccoovereereeniiiinienienieneeese e 114
Stephanie Velegol, Taryn Bayles, Katie Cadwell, Lisa Bullard

476b Stategies to Support Contingent Faculty in Engineering for Better Work Conditions............cccccecereeneen. 115
Homero Murzi, Marisela Martinez-Cola

476¢c Community of Practice in Action: A Participatory Framework for Faculty Professional
Development in Chemical Engineering EQUCAtION...........cccoiiiiiiiiiiiiee e 116
Sindia M. Rivera-Jimenez

476d Change Theory: The Use of the Henderson Foursquare and the Ascn Change Dashboard..................... 117
Donald Visco Jr., Lisa Bullard, Jason M. Keith, David Silverstein, Charles Henderson



476e Making the Move: Navigating a Transition from Disciplinary Engineering into Engineering
Education RESEAICH ........cccuiiiiiiiiiiiii 118
Sindia M. Rivera-Jimenez, Sarah Wilson

STUDENT SUPPORT AND MENTORING

564a Engineering Student Mental Health and Help Seeking: Analysis of Data from the Healthy
IMIINAS STUAY vttt et bbb b st e e e bR Rt R Rt n R R Rt R Rt nre 119
Matthew Whitwer, Sara Lamer, Brenna Gomer, Joseph H. Hammer, Sarah Wilson

564b Implementation of a College-Wide Engineering Student Mental Health and Wellness Training............. 120
Sarah Wilson, Joseph H. Hammer, Gabriella Pitcher, Joshua Hancock, Isabelle Blaber

564c Effectiveness of Academic Supports for Engineering and Computing Education............ccccceoenvninennns 121
Edward Gatzke, Robert Petrulis, Sona Gholezadeh

564d A Novel Project-Based Course to Promote Chemical Engineering Students’ Connecting

Agency and ENhance RETENTION. .......ccuiiiiiiiiie ittt sttt b e sbeesreenne e 122
Ruben D. Lopez-Parra, Madalyn Wilson-Fetrow, Gulnara Kussainova, Konara M. K. S. M.
Bandara, Veronica Berry, Sang Han, Vanessa Svihla

564e Broadening Participation: Building Pathways to Success for Transfer Students in Chemical
ENZINEEIING +..viviiiiiieieee et b et e R R bbbt n R R Rt 124
Sindia M. Rivera-Jimenez

564f Experiential Learning of Core Chemical Engineering Topics Using Senior Peer Mentoring .................. 125
Mariajose Castellanos, Neha Raikar

564g Alumni Engagement in the Constext of a Capstone Design COUSE.........cuererreirieiiieiiinieniienieeeeie s 126
Joaquin Rodriguez Alonso

564h Cultivating Pathways to Graduate School: Investigating the Impact of Peer Mentoring on
Hispanic ENgINEering StUACIES..........eviiiiiiiiriiiiieiie et n e n e sn s 127
Paola Baldaguez Medina, Federico Cifuentes-Urtubey

564i Cocreation of of Inclusive Leadership Training with Undergraduate Engineering Students.................... 128
Ingrid Paredes

ENTREPRENEURIAL MINDSET AND CHEMICAL ENGINEERING (INVITED TALKS)

348b Using an Entrepreneurial Mindset to Construct a Winning Chem-E-Car............ccccoooviiniiiinninnecneen, 129
Kevin Fruth
348c Entrepreneurially Minded Learning in the Chemical Engineering Unit Operations Laboratory ............. 130

Erick S. Vasquez

348f Embracing the Entrepreneurial Mindset: Transforming Academic Research into Tech Start-
L 01RO 131
Chelsea Monty-Bromer



UNIT OPERATIONS LABORATORY

259a Prioritizing Learning Objectives for Chemical Engineering Laboratory Courses: An Industrial

P OIS PECEIVE. ...ttt ettt bR R R R R e e R e e Rt Rt ARt R e e Rt e R e e Rt R r e e R e R e nreenreennas 132
Sarah Wilson, Samira Azarin, Christopher Barr, Joanne Beckwith, Janie Brennan, Tracy
Carter, Amy Karlsson

259b Incorporating Skills Experiences in Unit OPErations ............cceovervirrereiineesiesiensesresesreseeeesse e seesnenns 133
Troy Vogel, Victoria Goodrich

259¢ Teamwork Skills Improved By in-Class Team Building Games in Chemical Engineering Lab
L7010 ] PP 134
Joaquin Rodriguez Alonso, Michael McMahon

259d Teaching Students How to Develop Hypotheses for Experimentation in the Unit Operations
110 ¥ 110) T TP TP TP PO PP PP PP PRTPR 135
Stephanie Loveland, Kristin Stoner

259e A Question of Scale: Equipment Size in Teaching Labs .........cccoccoviviiiiiiiiiiiiicneceese e 136
Lilu Funkenbusch, Fernando Mérida Figueroa

259f Design of a Process Safety Focused Tank Purging Process for a Chemical Engineering Unit
OPETALIONS COUISE ....uvieutieuiietiesteesteesteesteeteaseesaeeabeesbe e bt eabeesbe et besbeesbeenbe e beeabeoaseehe e eheeeb e e bt e abeanbeebbesbeesbeesbeeneeannas 137
Sarah Wilson, Tracy Carter, Nick Cprek

259¢g Beer Brewing As a Practical Application of Chemical Engineering Fundamentals in Lab and
Anastasiya Islamova, Iram Rahman, Benjamin Davis, Jennifer Weiser

259h Experiments in Process Dynamics and Control at the University of Kansas..........cc.ccocvvvvviinininnncnnnn 139
Felipe Anaya, Mark B. Shiflett

TEACHING TRANSPORT PHENOMENA

233a Guiding and Motivating Students' Practice of Fluid Dynamics Concepts Using a Token
ECONOMY SYSEEIML .. vitiiiieiiet ettt ee e er e s r e r et s e r e e nr e nre s 140
Sanha Kim, Roseanne Ford

233b Implementing a Collaborative Online International Learning (COIL) Project in a Chemical
Engineering FIuid FIOW COUISE......ccciiiiiiiiiiiiriii i 141
Erick S. Vasquez, Erick Ramos

233c¢ Applied Statistics Learning Modules for a Chemical Engineering Transport Lab Course ...................... 142
Joanne Beckwith

233d Pipe-Flow Challenge: An Open-Ended, Experiential Engineering Module Based on Fluid

DIYNAINICS .ttt e ekt h R R R R R R e R e R e eR et Rt e R e n e e r e re e 143
Jacob Borden

233e Optimizing Oil Pipeline Flushing during Product Changeovers: A Bench-Scale Pilot Plant

Barnabas Gao, Swapana Jerpoth, David Theuma, Sean Curtis, Michael Fracchiolla, Kirti
Yenkie, Robert Hesketh, C. Stewart Slater, Mariano J. Savelski



233f 3D-Printed Modular Membrane Frames for Student Projects and Class Demonstrations ....................... 146
Daniel Anastasio, Marissa Tousley, Heather Chenette

233g A Flexible Membrane Experiment to Teach Gas Separations in the Laboratory and in the
(O] T 1T o7 ) BTSRRI 147
Carlos Landaverde-Alvarado

233h Developing a Project-Based Elective Course on Membrane Separations ...........cc.cuvvveiiniinnienennnennenns 148
Heather C. S. Chenette, Marissa Tousley, Daniel Anastasio

IN HONOR OF PROF. LIANG-SHIH FAN, THE 2022 RECIPIENT OF THE WARREN K.
LEWIS AWARD II (INVITED TALKS)

217a Professor L.S. Fan’s Legacy at Ohio State...........ccciiiiiriiiiiiiinssesee e 149
Umit Ozkan
217b Prof. Liang-Shih Fan's Legacy at AICHE ........ccceiieiiriiiere e 150

Darlene Schuster

217c¢ Prof. L.-S. Fan’s Impacts on Industries - in Honor of the 2022 Receipt of the Warren K. Lewis

F N (PSR UR TP PRSI 151
Bing Du

217d Impact of Professor. L.-S. Fan’s Scholarship Endeavors Research on Indian Chemical Society ............ 152
Rushikesh Joshi

217e Liquid-Solid and Gas-Liquid-Solid Circulating Fluidized Beds (G-LSCFB) and Their

A DPLICALIONS. ... etttk etttk e bt e bt e e h et bt b £ e bt oAb e eR b e e R e R e e AR £ e Re e Rt ARt R e e Rt e R e e AR e e R b e nReenheenreenreennas 153
Jesse Zhu

217f Looping and Succession for Energy Environmental EQUCAtion ..........ccccooveiieiinininiiiniccccc e 154
Liang Zeng

217g Prof. Fan As @ Lifelong MENTOT .........ccoiiiiiiiiiiiiie s 155
Jonathan Fan

217h A Career in Education: A Personal Reflection ...........ccuviieiiiiieiieeir e 156
Liang-Shih Fan

Author Index





