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The Foundations of Computer Aided Process Design (FOCAPD) conference
Is the leading conference series in the field of chemical process design.
Held only once every five years, FOCAPD is not a routine research confer-
ence. It is a special time for the process design community to come to-
gether and discuss the biggest trends in the field from a big picture per-
spective.

FOCAPD focuses on the big picture. All speakers are selected and invit-
ed by the conference organizers, and we use a single-track approach so
that attendees gather together to hear all the speakers. Speakers are
asked not to focus on their own research findings and accomplishments,
but rather to talk about the latest trends and forward directions in their
fields more generally. We want to know what is exciting about the field,
and where it is headed next. We want the whole community at each talk

so we can engage in lively discussions after each one about the future of
our profession.

This year’s program includes 42 invited keynote and plenary speakers

and 121 contributing posters, covering the most important topics to FO-
CAPD. The conference proceedings boasts a total of 134 peer-reviewed

papers containing the latest original research from our participants in
five subject areas:

Advances in PSE Design
Design and Emerging Fields



Design and Energy Transitions
Design and Sustainability
Design Education and Future of Design

This year, FOCAPD was organized jointly between the CACHE Foundation,
Inc. and the American Institute for Chemical Engineers. We thank our AlC-
hE partners for their excellent support in conference adminstration man-
agement.

We also thank our many sponsors. At the Conference Partners level we
thank Chemstations, the Chemical Engineering department at Auburn
University, and Lilly. At the Conference Supporters level, we thank the De-
partment of Chemical and Biological Engineering at the University of Wis-
consin-Madison, the Chemical and Biological Engineering department at
Princeton, the Davidson School of Chemical Engineering at Purdue Univer-
sity, The Texas A&M Energy Institute, Linde, and Corteva Agriscience. We
also thank the National Science Foundation for a grant which paid for the
registration fees of 41 students, postdocs, junior faculty, and early career
researchers.

This year marked a new chapter in the FOCAPD series by moving our con-
ference proceedings to the open access Systems and Control Transac-
tions book series, published by PSE Press, an imprint of the CACHE Foun-
dation. We believe this will increase the impact of the conference by
removing paywall barriers to our research.

We wish you an inspiring conference and a memorable stay in Brecken-
ridge!

Matt, Monica, Selen, and Tom
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Matt Bassett Monica Zanfir ~ Selen Cremaschi Thomas A. Adams |
Coupa Software Linde Auburn University  Norwegian University of
Science and Technology
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Download the full proceedings using the link below.
https://PSEcommunity.org/sct3
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Conference At-A-Glance (Sun [ Mon/ Tue)

SUNDAY JULY 14

Breckenridge Foyer/Ballroom

7:00 pm
Lecture: Gavin Towler

MONDAY JULY 15

6:00 pm
Opening Reception

8:00 pm
Hospitality

TUESDAY JULY 16

Design & Energy Transitions

Faruque Hasan

Design & Sustainability

David Tucker

Rakesh Agrawal

Coffee Break
Kelly Nicholson

Mariano Martin

Sameer Parvathikar

Lunch

Jaffer Ghouse

Debangsu Bhattacharyya
Diane Hildebrandt

Coffee Break
Salih Emre Demirel
Molly McDonald *

Aurora Munguia-Lopez *
Free Time / Dinner On Own

Poster Session |
8 to 10p

Imperial Ballroom

* Best Paper Winner

Coffee Break

Bhavik Bakshi

Ana Inés Torres

Gonzalo Guillen Gosalbez

Lunch

Christos Maravelias
Gerardo Ruiz-Mercado

Styliani Avraamidou

Coffee Break
Maria Papathanasiou
Yuhe Tian **

Ching-Mei Wen *

Free Time / Dinner On Own

Poster Session ||
8 to 10p
Imperial Ballroom

** Outstanding Dissertation Award



Conference At-A-Glance (Wed / Thu)

WEDNESDAY JULY 17 THURSDAY JULY 18
Education & Future of Design

7.00 Leo Chiang D. Lewin, W. Seider

9:45 Marianthi lerapetritou Jeff Siirola
030
11:00 Carl Laird Thomas A. Adams ||

11:30  Zoltan K. Nagy Brian Gettelfinger
12:00 Alexander Dowling Ray Adomatis
23
130 Fani Boukouvala Ashlee N. Ford Versypt

2:00 Jesus Flores-Cerrillo Victor Zavala

2:30  Kelly Rose Bercu Beykal

500 Vyom Thakker **
330 Free Time [ Dinner On Own Artur Schweidtmann

4:00 Calvin Tsay

4:30 Qi Zhang

5:00 Free Time

Poster Session |l Reception & Banquet
8 to 10p 9:30-9. Lectures by .

Imperial Ballroom Grossmann, R. Reklattis.
Breckenridge Ballroom

*** Qutstanding Dissertation Award Honorable Mention



International Scientific Committee

Luke Achenie

Rakesh Agrawal
Styliani Avraamidou
Bhavik Bakshi
Michael Baldea

Ana Barhosa-Povoa
Joule Bergersen
Burcu Beykal
Debangsu Bhattacharyya
Larry Biegler

Rahul Bindlish

Fani Boukouvala
Richard Bratz

Kyle Camarda
Alejandro Cano

Leo Chiang

Giancarlo Dalle Ave
Prodromos Daoutidis
Maria Soledaddiaz
Alexander Dowling
Mario Eden

Mahmoud El-Halwag
Ali Elkamel

Nor Farida Harun
Tatiana Felix Ferreira
Eric Fraga

Rafiqul Gani

Sal Garcia

Emre Gencer

Jaffer Ghouse
Apostolos Giovanoglou
Vipin Gopal
Chrysanthos E.Gounaris
lgnacio Grossmann
Kevin Harding
Faruque Hasan
Bri-Mathias Hodge
Steve Honkomp
Yinlun Huang
Marianthi lerapetritou
Lheyu Jiang

Iftekar Karimi
Donghoi Kim

Virginia Polytechnic Institute
Purdue University

University of Wisconsin - Madison
The Ohio State University

The University of Texas at Austin
Instituto Superior Tecnico
University of Calgary

University of Connecticut

West Virginia University
Carnegie Mellon University

Dow

Georgia Tech

MIT

University of Kansas

Siemens Process Systems Enterprise
Dow

Hitachi Energy Research
University of Minnesota
Universidad Nacional del Sur
Notre Dame

Auburn University

Texas A&M University

University of Waterloo

NETL Morgantown

Federal Univ. of Rio de Janerio
University College London

PSE For Speed

Lilly

MIT Energy Initiative

Woodside Energy

Siemens Process Systems Enterprise
Walgreens Boots Alliance
Carnegie Mellon University
Carnegie Mellon University
University of Witwatersrand
Texas A&M

University of Colorado Border & NREL
P&G

Wayne State University
University of Delaware
Oklahoma State University
National University of Singapore
SINTEF Energy



International Scientific Committee (cont)

Sophie (Sun Hye) Kim
Antonnis Kokossis

Carl Laird

Ajay Lakshmanan

Jay Lee

Can Li

Patrick Linke

Steve Lombardo
Christos Maravelias
Mariano Martin

David Miller

Ruth Misener
Alexander Mitsos
Nashaat N. Nassar
Chinedu Okoli

Costas Pantelides
Stratos Pistikopoulos
Sreekanth Rajagopalan
Edna Soraya Rawlings
Matthew Realff

Rex Reklaitis

Gerardo Ruiz-Mercado
Luis-Ricardez Sandoval
Warren Seider

Jeffrey Siirola

John Siirola

Shweta Singh

Eva Sorensen

Yuhe Tian

Ana l. Torres

Gavin Towler

Saadet Ulas Acikgoz
Fernando V. Lima
Venkat Venkatasubramanian
Xiaonan Wang
John Wassick
Kirti Yenkie
Victor M. Zavala

Dow

National Technical Univ. of Athens
Carnegie Mellon University
Amazon Web Services

University of Southern California
Purdue University

Texas A&M University at Qatar
OF|

Princeton University

University of Salamanca

OLI Systems

Imperial College London

RWTH Aachen University
University of Calgary

Proctor and Gamble

Siemens Process Systems Enterprise
Texas A&M University

Dow

Sandia National Labs

Georgia Tech

Purdue University

US EPA

University of Waterloo
University of Pennsylvania
Purdue University

Sandia National Lab

Purdue University

University College London

West Virginia University
Carnegie Mellon

Honeywell

Honeywell UOP

West Virginia University
Columbia University

Tsinghua University

CMU/Dow

Rowan University

University of Wisconsin - Madison



Keynote and Plenary Speakers
sunday July 14

Plenary: Challenges in Design for Sustainability
7.00pm  (pdf)

Gavin Towler

Corporate Chief Scientist, Sustainable Technologies
Honeywell

Monday July 15

S Plenary. Connecting the dots: Push and pull between
=8 technology R&D and energy transition modeling
2 0 9:00am (pdf)

Justin Federici Dimitri Papageorgiou
Carbon Capture Technologist Senior Researcher
ExxonMobil Technology and Research Company ExxonMobil Technology and Research Company

Plenary: Designing for the Future: The Role of Process Design in

Decarbonization and Energy Transition
9:45am (pdf)

Faruque Hasan

Associate Professor
Texas AGM University

Design Challenges in the Electrification of Traditional HYCO Processes - From

Carbon Capture to Reactors
11:00am

Kelly Nicholson

| Development Professional
Linde, PLC

Towards a sustainable and defossilized chemical and process industry
1:30am (pdf)

Mariano Martin

Professor
Universidad de Salamanca

Towards a sustainable and defossilized chemical and process industry
12:00pm

Sameer Parvathikar

Director, Sustainable Energy Solutions Team

RTI International

Process Design for The Energy Transition: An Industrial Perspective
1:30pm  (pdf)

Jaffer Ghouse

Data Scientist
Woodside Energy

Multi-Criteria Design and Optimization of Emerging Dynamic Microwave-

Catalytic Reactors by Using Muti-Scale, Multi-Physics Models
2:00pm

Debangsu Bhattacharyya

Professor
West Virginia University

Decarbonisation through Process Targeting and Recycling
2:30pm  (pdf)

Diane Hildebhrandt

< i r_- Professor
b f | Department of Chemical and Biochemical Engineering, Rutgers University



http://PSEcommunity.org/LAPSE:2024.1642

http://PSEcommunity.org/LAPSE:2024.1505

http://PSEcommunity.org/LAPSE:2024.1637

http://PSEcommunity.org/LAPSE:2024.1508

http://PSEcommunity.org/LAPSE:2024.1636

http://PSEcommunity.org/LAPSE:2024.1507


Industrial Applications of Optimization-based Process Design and Investment

Planning for Sustainability
3:30pm

Salih Emre Demirel

Associate Research Scientist
Dow Chemical Company

Best Paper Award Lecture: Stochastic Programming Models for Long-Term
Energy Transition Planning
4:00pm (pdf)

Molly McDonald

PhD Candidate

Princeton University

Best Paper Award Lecture: Sustainable Production of Fertilizers Via the
Photosynthetic Recovery of Nutrients in Livestock Waste

4:30pm  (pdf)
Aurora del Carmen Munguia-Lopez

Postdoctoral Researcher
University of Wisconsin-Madison (will be Assistant Professor at SUNY Buffall starting Fall 2024)

Tuesday July 16

Plenary: Design for Sustainability and Resilience
9:00am (pdf)

David Tucker

Hybrid Performance Project Leader
US. Department of Energy, National Energy Technology Laboratory

Plenary: Process Systems Engineering for A Sustainable Chemical Engineering
9:45am

Rakesh Agrawal

Winthrop E. Stone Distinguished Professor

Designing Process Systems for Net-Zero Emissions and Nature- and People-
Positive Decisions

11:00am (pdf)

Bhavik Bakshi

Professor
Arizona State University

Decarbonization of Oil Refineries through electrification and low carbon

feedstocks
1:30am (pdf)

Ana l. Torres

Assistant Professor
Carnegie Mellon University

Sustainable Process Systems Engineering for Chemicals within Planetary
Boundaries

12:00pm (pdf)
Gonzalo Guillen-Gosalbez

Professor
Institute for Chemical and Bioengineering, ETH Zurich

A Framework for Industrial Electrification: Identification of Opportunities and
Limitations
1:30pm

Christos Maravelias

Anderson Family Professor in Energy and the Environment
Princeton University

Life Cycle and Sustainability Analyses for Designing Safer Circular Economy

Routes
2:00pm  (pdf)

Gerardo J. Ruiz-Mercado

Senior Research Chemical Engineer
US. Environmental Protection Agency
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Design for Circularity: Integrated Decision-Making Approaches for food supply

chains
2:30pm

Styliani Avraamidou

Assistant Professor
University of Wisconsin Madison

Towards 3-fold sustainability in biopharmaceutical process development and
product distribution

3:30pm (pdf)
Maria Papathasiou

Associate Professor (Senior Lecturer)
Sargent Centre for Process Systems Engineering, Department of Chemical Engineering, Imperial College London

Outstanding Dissertation Award Lecture: Synthesis of Sustainable Process
Intensification Systems
4:00pm

N\ | Yuhe Tian
. Assistant Professor
West Virginia University

Best Paper Award Lecture: Exploring Net-Zero Greenhouse Gas Emission Routes
for Bio-Production of Triacetic Acid Lactone: An Evaluation through TEA & LCA

4:30pm  (pdf)

Ching-Mei Wen

@ Pn Candidate

University of Delaware

Plenary: Advances and Opportunities of Al and machine learning in Product
Design
9:00am

Leo Chiang

Sr. R&D Digital Fellow

The Dow Chemical Company

Plenary. Towards the Development of Digital Twin for Pharmaceutical
Manufacturing
9:45am (pdf)

Marianthi lerapetritou

Bob and Jane Gore Centennial Chair Professor
University of Delaware

Democratizing High-Performance Computing at the Interface of Optimization

and Machine Learning
11:00am

Carl Laird

Professor
Carnegie Mellon University

Quality-by-control (QbC) and Digital-Design Approaches for Integrated
Pharmaceutical Manufacturing Systems

11:30pm

Loltan K. Nagy

Arvind Varma Professor of Chemical Engineering
Purdue University

Recent Advances in Al and ML for Molecular-to-Systems Engineering
12:00pm (pdf)

Alexander Dowling

Associate Professor
University of Notre Dame

Harnessing Diverse Data with Hybrid Process-Informed Machine Learning: From
Model Identification to Integrated Material-Process Design
1:30pm

Fani Boukouvala

Associate Professor
Chemical & Biomolecular Engineering, Georgia Institute of Technology


http://PSEcommunity.org/LAPSE:2024.1511
http://PSEcommunity.org/LAPSE:2024.1628
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Industry 4.0 - Applications of Al and ML in Energy Intensive Industries
2:00pm

Jesus Flores-Cerrillo

Director of Digital Technologies
Linde

Cloud Computing & Al for Energy & Environmental Innovation
2:30pm

Kelly Rose

Technical Director for Science-based Ai/M Institute (SAMI)
US. DOE, National Energy Technology Laboratory

~ Plenary: The current status of process and product design -
what and how to teach - and a vision for the future.
9:00am (pdf)

Daniel R. Lewin Warren D Seider
Professor Professor
Department of Chemical Engineering, Technion University of Pennsylvania

Plenary: Forces Shaping the Future of Design and Design Education
9:45am (pdf)

Jeff Siirola

Professor of Engineering Practice
Purdue University

Exergy analysis in design research and education
11:00am (pdf)

Thomas A. Adams |i

Professor
Norwegian University of Science and Technology

Accelerating Discovery in Consumer Product Design
11:30pm (pdf)

Brian Gettelfinger
Director - R&D

Personal Health Care - Procter & Gamble

Chemical Process Design Education Challenges Posed by the Electrification and
Decarbonization of the CPI
12:00pm

Ray Adomaitis

Professor
University of Maryland

Design Education and Future of Design
1:30pm  (pdf)

Ashlee N. Ford Versypt

Associate Professor
University at Buffalo, The State University of New York

From Process to Systems Design: A Perspective on the Future of Design
Education
2:00pm  (pdf)

= Victor M. Zavala

Baldovin-Dapra Professor
University of Wisconsin-Madison

From Then to Now and Beyond: Exploring How Machine Learning Shapes
Process Design Problems

2:30pm (pdf)

Burcu Beykal

Assistant Professor
University of Connecticut
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Artificial Intelligence for Process Development
3:30pm  (pdf)

Artur M. Schweidtmann

Assistant Professor
Delft University of Technology, Netherlands

Integrating design and demand-response operation for electrified hydrogen
production
4:00pm

Calvin Tsay

Lecturer (Assistant Professor)
Imperial College London

Design for Flexibility: A Two-Stage Robust Optimization Approach
4:30pm  (pdf)

Qi Zhang

Assistant Professor
University of Minnesota

1 FOCAPD Highights & Perspectives Lecture: System design for energy transitions;
¥ Educational approaches to pursue new design challenges
6:00pm (Banquet)

lgnacio Grossmann

R.R. Dean University Professor
Carnegie Mellon University

FOCAPD Highights & Perspectives Lecture: Design of sustainable products, pro-

cesses and supply chains; Design challenges arising in emerging fields
6:00pm (Banquet)

Gintaras V Reklaitis

Gedge Distingushed Professor
Purdue University
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Download the full proceedings using the link below.
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Poster Session: Monday

Advances in PSE Design

Guaranteed Error-bounded Surrogate Framework for

Solving Process Simulation Problems ..........ccoueeeennee..... Mon-1 (pdf)
Chinmay M. Aras, Ashfaq Iftakher, M. M. Faruque Hasan

Process Flowsheet Optimization with Surrogate and

Implicit Formulations of a Gibbs Reactor...................... Mon-2 (pdf)
Sergio |. Bugosen, Carl D. Laird, Robert B. Parker

A Novel Cost-Efficient Tributyl Citrate Production

P O S S ittt ettt ettt ta et earanaaanss Mon-3 (pdf)
Andres F. Cabeza, Alvaro Orjuela, David E. Bernal Neira

Cybersecurity, Image-Based Control, and Process

Design and Instrumentation Selection ........ccuueeeeeneneeeee. Mon-4 (pdf)
Dominic Messina, Akkarakaran Francis Leonard, Ryan Hightower,

Kip Nieman, Renee O’Neill, Paloma Beacham, Katie Tyrrell, Muham-

mad Adnan, Helen Durand

Recent Advances of PyROS: A Pyomo Solver for
Nonconvex Two-Stage Robust Optimization in Process Systems

o Te [T aT=T=T o] gl Mon-5 (pdf)
Jason A. F. Sherman, Natalie M. Isenberg, John D. Siirola, Chrysan-
thos E. Gounaris

Design of Plastic Waste Chemical Recycling Process

Considering Uncertainty ....oeeeveeeeeeeeieieiieieeeieeeeeeveenee Mon-6 (pdf)
Zhifei Yuliu, Yuqging Luo, Marianthi lerapetritou

Design and Emerging Fields

A GRASP Heuristic for Solving an Acquisition Function Embedded

in a Parallel Bayesian Optimization Framework............ Mon-7 (pdf)
R. Cory Allen, Youngdae Kim, Dimitri J. Papageorgiou

Improving Mechanistic Model Accuracy with Machine

Learning Informed PhYSICS ..., Mon-8 (pdf)
William Farlessyost, Shweta Singh

Learning Hybrid Extraction and Distillation using

Phenomena-based String Representation.................... Mon-9 (pdf)
Jianping Li

Machine Learning-Aided Process Design for

Microwave-Assisted Ammonia Production................. Mon-10 (pdf)

Md Abdullah Al Masud, Alazar Araia, Yuxin Wang, Jianli Hu, Yuhe
Tian

Fast, Accurate, and Robust Fault Detection and

Diagnosis of Industrial Processes.......veevveeeivneivnnnnnne. Mon-11 (pdf)
Alireza Miraliakbar, Zheyu Jiang

Integrating Hybrid Modeling and Multifidelity Approaches

for Data-Driven Process Model Discovery ................. Mon-12 (pdf)
Suryateja Ravutla, Fani Boukouvala


https://psecommunity.org/LAPSE:2024.1515
https://psecommunity.org/LAPSE:2024.1516
https://psecommunity.org/LAPSE:2024.1517
https://psecommunity.org/LAPSE:2024.1526
https://psecommunity.org/LAPSE:2024.1528
https://psecommunity.org/LAPSE:2024.1532
https://psecommunity.org/LAPSE:2024.1533
https://psecommunity.org/LAPSE:2024.1538
https://psecommunity.org/LAPSE:2024.1541
https://psecommunity.org/LAPSE:2024.1543
https://psecommunity.org/LAPSE:2024.1544
https://psecommunity.org/LAPSE:2024.1548

Design and Energy Transitions

Conceptual Design of Integrated Energy Systems

with Market Interaction Surrogate Models ................. Mon-13 (pdf)

Xinhe Chen, Radhakrishna Tumbalam-Gooty, Darice Guittet, Ber-
nard Knueven, John D. Siirola, Alexander W. Dowling

Preliminary Examination of the Biogas-to-Hydrogen

CONVEISION PrOCESS .ot eeeeeereeeeraeeesnsnaenss Mon-14 (pdf)
Hegwon Chung, Minseong Park, Jiyong Kim

Integrated Temporal Planning for Design and Operation

of the International Green Ammonia Supply Chain.... Mon-15 (pdf)
Sunwoo Kim, Joungho Park, Jay H. Lee

ntegration of a Chemical Heat Pump with a

Post-combustion Carbon Capture Sorption Unit ....... Mon-16 (pdf)
Rajalakshmi Krishnadoss, Thomas A. Adams |l

IDAES-PSE Software Tools for Optimizing Energy

Systems and Market InteractionS......cccceeeevveeiennnneen.. Mon-17 (pdf)
Daniel J. Laky, Radhakrishna Tumbalam Gooty, Tyler Jaffe, Marcus
Holly, Adam Atia, Xinhe Chen, Alexander W. Dowling

Integrated Design and Scheduling Optimization of
Multi-product processes — case study of Nuclear-

Based Hydrogen and Electricity Co-Production......... Mon-18 (pdf)
Ruaridh Macdonald, Dharik S. Mallapragada

Optimal Clustered, Multi-modal CO, Transport Considering

Non-linear Costs — a Path-planning Approach........... Mon-19 (pdf)
Kang Qiu, Sigmund Eggen Holm, Julian Straus, Simon Roussanaly

Towards Designing Sector-Coupled Energy Systems Within

Planetary Boundari@s.......cceeeveveviiiiiiiiiieiieeeeieceeneee, Mon-20 (pdf)
David Y. Shu, Jan Hartmann, Christian Zibunas, Nils Baumgartner,
Niklas von der Assen, André Bardow

RINSES4: Rigorous Nonlinear Synthesis of Energy

Systems for Seasonal Energy Supply and Storage.... Mon-21 (pdf)
Yifan Wang, Marvin Volkmer, Dorthe Franzisca Hagedorn, Christi-
ane Reinert, Niklas von der Assen

Simulation and Comparative Analysis of Conventional
Steam-Methane Reforming Models for Reactor

o (=1e1 () i1e1= 1 4[] o DT UT TR UPPR PR Mon-22 (pdf)
Yufei Zhao, Chengtian Cui, Cornelius. M. Masuku

Design and Sustainability

Design and Optimization of Circular Economy Networks: A Case

Study of Polyethylene Terephthalate (PET) ............... Mon-23 (pdf)
Abdulhakeem Ahmed, Ana l. Torres

The design and operational space of syngas production
via integrated direct air capture with gaseous CO;

YL Toa A o] 1A £ T Mon-24 (pdf)

Hussain M. Almajed, Omar J. Guerra, Ana Somoza-Tornos, Wilson
A. Smith, Bri-Mathias Hodge


https://psecommunity.org/LAPSE:2024.1559
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Resilient-aware Design for Sustainable Energy

S S IMIS e i aaes Mon-25 (pdf)

Natasha J. Chrisandina, Shivam Vedant, Catherine Nkoutche,
Eleftherios lakovou, Efstratios N. Pistikopoulos, Mahmoud M. El-
Halwagi

Constraint Formulations for Bayesian Optimization of
Process Simulations: General Approach and

Application to Post-Combustion Carbon Capture......Mon-26 (pdf)
Clinton M. Duewall, Mahmoud M. El-Halwagi

Industrial Biosolids from Waste to Energy:
Development of Robust Model for Optimal

Conversion Route — Case Study ....ceevevvenvviiiinieinceennnnn.. Mon-27 (pdf)
Hesan Elfaki, Dhabia M. Al-Mohannadi

Analysis of Infrastructures for Processing Plastic
Waste using Pyrolysis-Based Chemical Upcycling

PatNWaY S e i Mon-28 (pdf)

Evan D. Erickson, Jiaze Ma, Philip Tominac, Horacio Aguirre-Ville-
gas, Victor M. Zavala

Integrated Ex-Ante Life Cycle Assessment and Techno-
Economic Analysis of Biomass Conversion Technologies

Featuring Evolving Environmental Policies ................. Mon-29 (pdf)
Dat T. Huynh, Marianthi lerapetritou

Integration of Chemical Looping Reforming and Shift

Reactors for Blue H2 and N2 Production.................... Mon-30 (pdf)
Adrian R. Irhamna, George M. Bollas

Optimal Transition of Ammonia Supply Chain

Networks via Stochastic Programming....................... Mon-31 (pdf)
llias Mitrai, Matthew J. Palys, Prodromos Daoutidis

Nature-inspired Bio-Mineral Refinery for Simultaneous Biofuel

Feedstock production and CO, mineralization........... Mon-32 (pdf)
Pavan Kumar Naraharisetti

Optimal Membrane Cascade Design for Critical Mineral Recovery

Through Logic-based Superstructure Optimization ..Mon-33 (pdf)
Daniel Ovalle, Norman Tran, Carl D. Laird, Ignacio E. Grossmann

Designing Reverse Electrodialysis Process for Salinity Gradient

Power Generation via Disjunctive Programming........ Mon-34 (pdf)
Carolina Tristan, Marcos Fallanza, Raquel Ibaiez, Ignacio E. Gross-
mann, David Bernal Neira

Dimensionality Reduction in Optimal Process Design

with Many Uncertain Sustainability Objectives.......... Mon-35 (pdf)
Hongxuan Wang, Andrew Allman

An Update on Project PARETO - New Capabilities in

DOE's Produced Water Optimization Framework....... Mon-36 (pdf)

Miguel A. Zamarripa, Elmira Shamlou, Javal Vyas, Travis Arnold,
Philip Tominac, Melody H. Shellman, Markus Drouven

Environmental Impact of Simulated Moving Bed (SMB)
on the Recovery of 2,3-Butanediol on an

Integrated BIiorefinery ..., Mon-37 (pdf)

Marco E. Avendano, Jianpei Lao, Qiang Fu, Sankar Nair, Matthew J.
Realff
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Design Education and Future of Design

Model Diagnostics for Equation-Oriented Models:

Roadblocks and the Path Forward .........cccccvveennnnnnneee. Mon-38 (pdf)

Andrew Lee, Robert B. Parker, Sarah Poon, Dan Gunter, Alexander
W. Dowling, Bethany Nicholson

Analysis of Chemical Engineering Curricula Using

Graph TREOMY ..o Mon-39 (pdf)
Blake R. Lopez, Victor M. Zavala

Jacobian-based Model Diagnostics and Application to Equation

Oriented Modeling of a Carbon Capture System........ Mon-40 (pdf)
Douglas A. Allan, Anca Ostace, Andrew Lee, Brandon Paul, Anuja
Deshpande, Miguel A. Zamarripa, Joshua C. Morgan, Benjamin P.
Omel

Poster Session: Tuesday

Advances in PSE Design

Development of Mass/Energy Constrained Sparse

Bayesian Surrogate Models from Noisy Data................ Tue-1 (pdf)
Samuel Adeyemo, Debangsu Bhattacharyya

Graph-Based Representations and Applications to

Process SIMUIATION ...ttt eeeeans. Tue-2 (pdf)
Yoel R. Cortés-Pefa, Victor M. Zavala

Improved Design of Flushing Process for Multi-

Product PIpeliNes ....oueieeeiiie e, Tue-3 (pdf)
Barnabas Gao, Swapana Jerpoth, David Theuma, Sean Curtis, Ste-

ven Roth, Michael Fracchiolla, Robert Hesketh, C. Stewart Slater,
Kirti M. Yenkie

Advances in Process Synthesis: New Robust

FOMUIATIONS ettt e e eeee e raeeeanasnnes Tue-4 (pdf)
Smitha Gopinath, Claire S. Adjiman

Integration of Design and Operation with Discretization

ErTOr CONTIO| ettt e e e eeeeseeeaasasnes Tue-5 (pdf)
Christian Hoffmann, Erik Esche, Jens-Uwe Repke

Beyond Yield: Assessing Reaction System Performance

USING ECONOMIUCS....uiiiiiiieiiie ettt et e et e eaeeannees Tue-6 (pdf)
Mary A. Katebah, Ma’'moun Al-Rawashdeh, Patrick Linke

A Study on Accelerated Convergence of Cyclic Steady

State in Adsorption Process Simulations...........c.u......... Tue-7 (pdf)
Sai Gokul Subraveti, Kian Karimi, Matteo Gazzani, Rahul Anantha-
raman

Design and Emerging Fields

Learn-To-Design: Reinforcement Learning-Assisted

Chemical Process Optimization .......ccceeevveeeevieeerenneeennnnene, Tue-8 (pdf)
Eslam G. Al-Sakkari, Ahmed Ragab, Mohamed Ali, Hanane Dagdou-
gui, Daria C. Boffito, Mouloud Amazouz
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Cost-optimal Selection of pH Control for Mineral Scaling
Prevention in High Recovery Reverse Osmosis

DESaliNATION c.veeieeieeee e Tue-9 (pdf)
Oluwamayowa O. Amusat, Alexander V. Dudchenko, Adam A. Atia,
Timothy Bartholomew

Optimal Design of Antibody Extraction Systems using

Protein A Resin with MulticycCling......ccccceeevieevinciiinnnnnne. Tue-10 (pdf)

Fred Ghanem, Purnima M. Kodate, Gerard M. Capellades, Kirti M.
Yenkie

Optimizing Batch Crystallization with Model-based

Design of EXPerimentS. ... e, Tue-11 (pdf)
Hailey G. Lynch, Aaron Bjarnason, Daniel J. Laky, Cameron J.
Brown, Alexander W. Dowling

Model Based Process Development and Operation of a Fluid Bed
Granulation Unit to Manufacture Pharmaceutical Tablets....Tue-12
(pdf)

Salvador Garcia Muioz, Maitraye Sen, Shaswat Gupta, Ronald Ruff

Modeling hiPSC-to-Early Cardiomyocyte Differentiation Process

using Microsimulation and Markov Chain Models....... Tue-13 (pdf)

Shenbageshwaran Rajendiran, Francisco Galdos, Carissa Anne Lee,
Sidra Xu, Justin Harvell, Shireen Singh, Sean M. Wu, Elizabeth A.
Lipke, Selen Cremaschi

Use of Discrete Element Method to Troubleshoot

Aesthetic Defects in Pharmaceutical Tablets.............. Tue-14 (pdf)

Jerrin Job Sibychan, Nicola Sorace, Jason Melnick, Salvador Garcia
Munhoz, David Mota-Aguilar, Eduardo Hernandez-Torres, David
Boush

Design and Energy Transitions

Equation-Oriented Modeling of Water-Gas Shift

Membrane Reactor for Blue Hydrogen Production..... Tue-15 (pdf)
Damian T. Agi, Hani A. E. Hawa, Alexander W. Dowling

Technoeconomic Analysis of Chemical Looping Ammonia
Synthesis Reactors to Enable Green Ammonia

PO AU CTION ettt ee e e e eesaeeesnseesnsaeesnsnasnsnaenns Tue-16 (pdf)
Laron D. Burrows, George M. Bollas

Optimal Design and Control of Behind-the-Meter Resources

for Retail Buildings with EV Fast Charging................... Tue-17 (pdf)

Gustavo Campos, Roberto Vercellino, Darice Guittet, Margaret
Mann

Optimization of Retrofit Decarbonization in Oil

RETINEIIES e Tue-18 (pdf)

Sampriti Chattopadhyay, Rahul Gandhi, Ignhacio E. Grossmann, Ana
l. Torres.

Towards Energy and Material Transition Integration — A Systematic

Multi-scale Modeling and Optimization Framework.... Tue-19 (pdf)
Rahul Kakodkar, Betsie Montano Flores, Marco De Sousa, Yilun Lin,
Efstratios N. Pistikopoulos

Process and Network Design for Sustainable Hydrogen Economy

......................................................................................... Tue-20 (pdf)
Monzure-Khoda Kazi, Akhilesh Gandhi, M.M. Faruque Hasan
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NMPC for Mode-Switching Operation of Reversible Solid Oxide

Cell SYSTEMIS e Tue-21 (pdf)

Mingrui Li, Douglas A. Allan, San Dinh, Lorenz T. Biegler, Debangsu
Bhattacharyya, Vibhav Dabadghao, Nishant Giridhar, Stephen E.
Zithey

Comparative Techno-economic Assessment of Hydrogen

Production, Storage and Refueling Pathways............. Tue-22 (pdf)
Minseong Park, Hegwon Chung, Jiyong Kim

Biogas Valorization from a Process Synthesis Perspective: Heat

and Work Integration to Maximize CO,; Conversion....Tue-23 (pdf)
Baraka C. Sempuga, Selusiwe Ncube

Sustainable Green Hydrogen Transport: A Systematic Framework

for the Design of the whole Supply Chain ................... Tue-24 (pdf)
Elvira Spatolisano, Laura A. Pellegrini

Design and Sustainability

Design and Optimization of Methanol Production

USING PYBOUND ..., Tue-25 (pdf)

Prapatsorn Borisut, Bianca Williams, Aroonsri Nuchitprasittichai,
Selen Cremaschi

Biomanufacturing in Space: New Concepts and

Paradigms for Process DeSigN.....cccuuveveeevieeeeeneerinnnnnnn, Tue-26 (pdf)

Brenda Cansino-Loeza, Vernon Mcintosh, Krista Ternus, Victor M.
/Zavala

Designing Better Plastic Management Processes

"hrough a Systems AppProach......ceeeeeeeveceevneeeennennnn.e, Tue-27 (pdf)
John D. Chea, Matthew Conway, Gerardo J. Ruiz-Mercado, Pahola
Thathiana Benavides, Kirti M. Yenkie

Opportunities for Process Intensification with Membranes
to Promote Circular Economy Development for Critical

MINEIAIS . ceeieiieee e Tue-28 (pdf)

Molly Dougher, Laurianne Lair, Jonathan Aubuchon Ouimet, William
A. Phillip, Thomas J. Tarka, Alexander W. Dowling

Biofuels with Carbon Capture and Storage in the

United States Transportation Sector........cccoeeevveennnenne. Tue-29 (pdf)
Caleb H. Geissler, Christos T. Maravelias

Sustainable Production of Fertilizers via Photosynthetic

Recovery of Nutrients in Livestock Waste................... Tue-30 (pdf)
Leonardo D. Gonzalez, Celeste Mills, Aurora del C. Munguia-Lopez,
Victor M. Zavala

Model assessment for Design of Future Manufacturing
systems using Digital Twins: A case study on a single-scale

pharmaceutical manufacturing unit........ccceeeevnnennnnenee. Tue-31 (pdf)
Prem Jagadeesan, Shweta Singh

Evaluating Circularity and Sustainability in Plastic Waste

Recycling: Open and Closed-Loop Technologies....... Tue-32 (pdf)
Wafaa N. Majzoub, Dhabia M. Al-Mohannadi

Optimal Design of Food Packaging Considering Waste
Management Technologies to Achieve Circular
ECONOMY e Tue-33 (pdf)
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Paola A. Munoz-Briones, Aurora del C. Munguia-Lopez, Kevin L.
Sanchez-Rivera, Victor M. Zavala, George W. Huber, Styliani Av-
raamidou

Deciphering the Policy-Technology Nexus: Enabling
Effective and Transparent Carbon Capture Utilization

and Storage Supply Chains......cveveeveiieieeeeeeeeenn, Tue-34 (pdf)
Manar Y. Oqbi, Dhabia M. Al-Mohannadi

Membrane-based carbon capture process

optimization using CFD modeling ....ccceevveeveivincevnnnnnn.. Tue-35 (pdf)
Hector A. Pedrozo, Cheick Dosso, Lingxiang Zhu, Victor Kusuma,
David Hopkinson, Lorenz T. Biegler, Grigorios Panagakos

Computer-Aided Mixture Design Using Molecule

SUPEISTIUCTUIES e i, Tue-36 (pdf)
Philipp Rehner, Johannes Schilling, André Bardow

Sustainable Process Systems Engineering — You'’re

DOoING It WIoNg!... oo Tue-37 (pdf)
Raymond L. Smith

Optimal Design of a Biogas-based Renewable Power

Production SYStEM ..., Tue-38 (pdf)
Vikram Uday, Sujit Jogwar

Sustainable Aviation Fuels (SAF) from Ethanol: An

Integrated Systems Modeling Approach...................... Tue-39 (pdf)
Madelynn J. Watson, Aline V. da Silva, Pedro G. Machado, Celma O.
Ribeiro, Claudio A.O. Nascimento, Alexander W. Dowling

Poster Session: Wednesday

Advances in PSE Design

Simultaneous Optimization of Design and Operating

Conditions for RPB-based CO, Capture Process......... Wed-1 (pdf)
Howoun Jung, NohJin Park, Jay H. Lee

Adsorption-based Atmospheric Water Extraction Process:

Kinetic Analysis and Stochastic Optimization............... Wed-2 (pdf)
Jinsu Kim, Shubham Jamdade, Yanhui Yuan, Matthew J. Realff

Optimal Process Synthesis Implementing Phenomena-based

Building Blocks and Structural Screening...................... Wed-3 (pdf)
David Krone, Erik Esche, Mirko Skiborowski, Jens-Uwe Repke

Design Space Identification of the Rotary Tablet

P S S e ettt ettt ettt ettt e r it e aaaaaaaas Wed-4 (pdf)

Mohammad Shahab, Sunidhi Bachawala, Marcial Gonzalez, Ginta-
ras Reklaitis, Zoltan Nagy

Optimal Design Approaches for Cost-Effective
Manufacturing and Deployment of Chemical Process

Families with Economies of Numbers......ccocovvvvnnvennnenn.. Wed-5 (pdf)
Georgia Stinchfield, Sherzoy Jan, Joshua C. Morgan, Miguel Za-
marripa, Carl D. Laird

Optimal Design of Intensified Towers for CO, Capture
with Internal, Printed Heat Exchangers..................... ... Wed-6 (pdf)
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Stephen Summits, Paul Akula, Debangsu Bhattacharyya, Grigorios
Panagakos, Benjamin Omell, Michael Matuszewski

Design and Emerging Fields

Hybrid Rule-based and Optimization-driven Decision
Framework for the Rapid Synthesis of End-to-End
Optimal (E2EO) and Sustainable Pharmaceutical

Manufacturing FIOWSheetS.....coovuivvviiiieieeeeee, Wed-7 (pdf)
Yash Barhate, Daniel Casas-Orozco, Daniel J. Laky, Gintaras V.
Reklaitis, Zoltan K. Nagy

Neural Networks for Prediction of Complex Chemistry

in Water Treatment Process Optimization.................... Wed-8 (pdf)
Alexander V. Dudchenko, Oluwamayowa O. Amusat

Exploring Quantum Optimization for Computer-aided

Molecular and Process DesSigN.....cccueeeeeeeeveeevineevinennnn. Wed-9 (pdf)
Ashfaq Iftakher, M. M. Farugue Hasan

Development of Steady-State and Dynamic Mass-
Energy Constrained Neural Networks using Noisy

TrANSIENT DaAtA ettt e eaeeeaarnens Wed-10 (pdf)
Angan Mukherjee, Debangsu Bhattacharyya

Technoeconomic and Sustainability Analysis of Batch
and Continuous Crystallization for Pharmaceutical

MaNUTACTUIING ..ovveeii e Wed-11 (pdf)
Jungsoo Rhim, Zoltan Nagy

Enhancing Polymer Reaction Engineering Through

the Power of Machine Learning......ccceeevveevivieevnnncnnnn.. Wed-12 (pdf)
Habibollah Safari, Mona Bavarian

Integrated Design, Control, and Techno-Ecological

Synergy: Application to a Chloralkali Process............ Wed-13 (pdf)
Utkarsh Shah, Akshay Kudva, Kevin B. Donnelly, Wei-Ting Tang,
Bhavik R. Bakshi, Joel A. Paulson

Reinforcement Learning-Driven Process Design: A

Hydrodealkylation Example.....ccooueiviiiiiiiiiiiiiinnnnn, Wed-14 (pdf)
Yuhe Tian, Ayooluwa Akintola, Yazhou Jiang, Dewei Wang, Jie Bao,

Miguel A. Zamarripa, Brandon Paul, Yunxiang Chen, Peiyuan Gao,
Alexander Noring, Arun lyengar, Andrew Liu, Olga Marina, Brian

Koeppel, Zhijie Xu

Design and Energy Transitions

Modeling the Maximization of Waste Heat Use in a
Liquid Solvent Direct Air Capture Plant Through

Hydrogen ProducCtion..........ceeveeeiiiiiiiieiieeceeeeeieceeeee, Wed-15 (pdf)
Erick O. Arwa, Kristen R. Schell

Optimization of Solid Oxide Electrolysis Cell Systems
Accounting for Long-Term Performance and Health

Degradation ..., Wed-16 (pdf)

Nishant V. Giridhar, Debangsu Bhattacharyya, Douglas A. Allan,
Stephen E. Zithey, Mingrui Li, Lorenz T. Biegler

Power System Design and Necessary Changes to

Accommodate Future Energy Challenges................... Wed-17 (pdf)
liro Harjunkoski, Katarina Knezovic, Alexandre Oudalov
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Design and Optimization of Processes for Recovering Rare Earth

Elements from End-of-Life Hard Disk Drives.............. Wed-18 (pdf)
Chris Laliwala, Ana |. Torres

Stochastic Programming Models for Long-Term

Energy Transition Planning......cccoeeeveeieiiiiiinciiiceennnnnn, Wed-19 (pdf)
Molly A. McDonald, Christos T. Maravelias

Role of Hydrogen as Fuel in Decarbonizing US Clinker
Manufacturing for Cement Production: Costs and

CO, Emissions Reduction Potentials .......ccccoeevunennnene. Wed-20 (pdf)

lkenna J. Okeke, Sachin U. Nimbalkar, Kiran Thirumaran, Joe
Cresko

Impact of surrogate modeling in the formulation of pooling

optimization problems for the CO; point sources...... Wed-21 (pdf)

HA Pedrozo, MA Zamarripa, JP Osorio Suarez, A Uribe-Rodriguez,
MS Diaz, LT Biegler

Promising Opportunities for Improving Round-Trip Efficiencies

in Liquid Air Energy Storage (LAES) ....oevveeevvnnevnnnnnnnn. Wed-22 (pdf)
Siyue Ren, Truls Gundersen, Xiao Feng

The Impact of Electrified Process Heating on

Process Design, Control and Operations................... Wed-23 (pdf)
Jong Hyun Rho, Michael Baldea, Elizabeth E. Endler, Monica A.
Herediac, Vesna Bojovic, Pejman Pajand

A mathematical programming optimization framework
for wind farm design considering multi-directional

WaAKE BT O CT it ettt ee e eereeeesnerasnsnannss Wed-24 (pdf)
Javiera Vergara-Zambrano, Styliani Avraamidou

An MINLP Formulation for Global Optimization of

Heat Integration-Heat Pump Assisted Distillations....Wed-25 (pdf)
Akash Nogaja, Mohit Tawarmalani, Rakesh Agrawal

Design and Sustainability

Machine Learning Methods for the Forecasting of Environmental

Impacts in Early-stage Process Design...................... Wed-26 (pdf)

Emmanuel A. Aboagye, Austin L. Lehr, Ethan Shumaker, Jared
Longo, John Pazik, Robert P. Hesketh, Kirti M. Yenkie

Economic Optimization and Impact of Utility Costs on the
Optimal Design of Piperazine-Based Carbon

0= 01 (U | £ U PP Wed-27 (pdf)

llayda Akkor, Shachit S. lyer, John Dowdle, Le Wang, Chrysanthos
Gounaris

Towards Sustainable Supply Chains for Waste Plastics
through Closed-Loop Recycling: A case-study for

C=To] o |- R Wed-28 (pdf)

Elisavet Anglou, Riddhi Bhattacharya, Patricia Stathatou, Fani Bou-
kouvala

Techno economical assessment of a low-carbon
hydrogen production process using residual biomass

gasification and carbon capture. ......ccceeeveeeevvneeevnnnnnnns Wed-29 (pdf)
E.J. Carrillo, J. Lizcano-Prada, V. Kafaro, D. Rodriguez-Vallejo, A.
Uribe-Rodriguez
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Design and Optimization of a Multipurpose Zero Liquid

Discharge Desalination Plant .......coovveeiviviiiiiiinnnnnn..e, Wed-30 (pdf)
Dev Barochia, Hasan Nikkhah, Burcu Beykal

Techno-Economic Analysis of Methane Production

from Pulp and Paper Sludge......ccoeeveviieiivieiiieeincennne, Wed-31 (pdf)
Erfan Hosseini, Selen Cremaschi, Zhihua Jiang

Screening Green Solvents for Multilayer Plastic

FIIMS SeParatioN ..., Wed-32 (pdf)
Ugochukwu M. Ikegwu, Victor M. Zavala, Reid C. Van Lehn

Resource Integration Across Processing Clusters:

Designing a Cluster of Clusters .......coueevvvieiivnnennnnneee, Wed-33 (pdf)
Mohammad Lameh, Dhabia Al-Mohannadi, Patrick Linke

Uncertainty and Complexity Considerations in Food-

Energy-Water Nexus Problems........cc.coeeeviiiiinnnnnn.ee, Wed-34 (pdf)
Marcello Di Martino, Patrick Linke, Efstratios N. Pistikopoulos

A Fast Computational Framework for the Design of

Solvent-Based Plastic Recycling Processes.............. Wed-35 (pdf)
Aurora del C. Munguia-Lopez, Panzheng Zhou, Ugochukwu M.
lkegwu, Reid C. Van Lehn, Victor M. Zavala

Integrating the Design of Desalination Technologies

into Produced Water Network Optimization.............. Wed-36 (pdf)
Sakshi Naik, Miguel Zamarripa, Markus Drouven, Lorenz T. Biegler

Enhancing PHAs Production Sustainability: Biorefinery

Design through Carbon Source Diversity.................... Wed-37 (pdf)

~ernando D. Ramos, Matias H. Ramos, Vanina Estrada, M. Soledad
Diaz

Internally Heated Crackers for Decarbonization and

Optimization of Ethylene Production.......ccccccuuuennn..... Wed-38 (pdf)
Edwin A. Rodriguez-Gil, Rakesh Agrawal

Mathematical Optimization of Separator Network

Design for Sand Management.......ccceeeevieeivinnenennneee, Wed-39 (pdf)
Pooja Zen Santhamoorthy, Selen Cremaschi

Exploring Net-Zero Greenhouse Gas Emission Routes for
Bio-Production of Triacetic Acid Lactone: An Evaluation
through Techno-Economic Analysis and Life Cycle

A S S S SN BNT .ottt e e eeeeeeeraeeasreeenrnaearnaraanrnannns Wed-40 (pdf)
Ching-Mei Wen, Charles Foster, Marianthi lerapetritou

Design Education and Future of Design

Integration of Process Design and Intensification

Learning via Combined Junior Course Project........... Wed-41 (pdf)
Madelyn R. Ball, Oishi Sanyal, Yuhe Tian

Laying the foundations of Machine Learning in
Undergraduate Education through Engineering

M AT EMATICS et e e enees Wed-42 (pdf)
Pavan Kumar Naraharisetti
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