
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-7887-2 

Computing and Systems 
Technology Division 2022 

Phoenix, Arizona, USA 
13-18 November 2022 

 

Held at the 2022 AIChE Annual Meeting 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2022) by AIChE 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2023) 

  

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 

 

ADVANCES IN COMPUTATIONAL METHODS AND NUMERICAL ANALYSIS - I 

298a Learning Continuous Models for Continuous Physics ................................................................................. 1 

Aditi Krishnapriyan 

298b Enabling Interpolation of Sparse Data Via Neural ODEs ............................................................................ 2 

William Bradley, Ron Volkovinsky, Fani Boukouvala 

298c Quantifying the Invertibility of Neural Networks and Their Transformations ............................................ 3 

Tianqi Cui, Thomas Bertalan, Ioannis G. Kevrekidis, Mahyar Fazlyab 

298d Staying the Course: Locating Fixed Points of Dynamical Systems (and Critical Points of 

Potentials) on Riemannian Manifolds Defined By Sampling Point-Clouds ......................................................... 4 

Anastasia Georgiou, Juan Bello-Rivas, John Guckenheimer, Ioannis G. Kevrekidis 

298e Manifold Learning Post-Processing Galerkin Algorithms for Dissipative PDEs on Their 

Approximate Inertial Manifolds ........................................................................................................................... 6 

Cristina Martin Linares, Thomas Bertalan, Nikolas Evangelou, Edriss S. Titi, Ioannis G. 

Kevrekidis 

298f Application of Systems of Differential Algebraic Equations to Kinetic Models of Metabolism .................. 7 

Patrick Suthers, Costas D. Maranas 

298g Efficient Numerical Schemes for Population Balance Models .................................................................... 8 

Pavan Inguva, Kaylee C. Schickel, Richard D. Braatz 

298h Perspectives on Quantum Computing for Chemical Engineering: A Joint View from 

Academia and Industry ......................................................................................................................................... 9 

David Bernal 

ADVANCES IN GLOBAL OPTIMIZATION 

10a New Results in the Global Minimization of Molecular Potential Energy Functions ................................... 10 

Anatoliy Kuznetsov, Nikolaos Sahinidis 

10b A Novel Algorithm for Constructing Tight Quadratic Underestimators for Global Optimization ................ 11 

William Strahl, Arvind Raghunathan, Nikolaos Sahinidis, Chrysanthos Gounaris 

10c New Mccormick-Style Convex Relaxations of Implicit Functions in Global Optimization ....................... 13 

Huiyi Cao, Kamil Khan 

10d Exact Penalty Bayesian Optimization: No-Regret Data-Driven Optimization with Unknown 

Equality and Inequality Constraints ................................................................................................................... 14 

Congwen Lu, Joel Paulson 

10e Learning to Accelerate the Global Solution of Quadratically-Constrained Quadratic Programs ................. 16 

Rohit Kannan, Deepjyoti Deka, Harsha Nagarajan 

10f Improving the Tightness of State Relaxations for Global Dynamic Optimization through 

Refinement with Invariants ................................................................................................................................ 18 

Jason Ye, Joseph K. Scott 



10g Global Dynamic Optimization Using Hardware-Accelerated Programming .............................................. 20 

Robert Gottlieb, Matthew Stuber 

10h Global Optimal K-Center Clustering with Millions of Samples .................................................................. 22 

Yankai Cao, Kaixun Hua 

ADVANCES IN MACHINE LEARNING AND INTELLIGENT SYSTEMS I 

432a Learning-Based Estimation for Distributed Parameter Systems ................................................................ 23 

Junyao Xie, Biao Huang, Stevan Dubljevic 

432b Developing an LSTM-ANN Model for Prediction and Optimal Control of Kappa Number and 

Degree of Polymerization in a Batch Pulp Digester ........................................................................................... 25 

Parth Shah, Hyun-Kyu Choi, Joseph Kwon 

432c Lstm Neural Networks and Nonlinear State Space Model Identification .................................................. 27 

Jicheng Li, S. Joe Qin 

432d Statistical Machine-Learning-Based Predictive Control of Nonlinear Time-Delay Processes .................. 30 

Aisha Alnajdi, Atharva Vijay Suryavanshi, Mohammed Alhajeri, Fahim Abdullah, Zhe Wu, 

Panagiotis Christofides 

432e Fast Symbolic Regression with Constraints............................................................................................... 32 

Owais Sarwar, Nikolaos Sahinidis 

432f A Kinetic Model-Based Transfer Learning Approach to Predicting Cell Line-Specific 

Metabolic Behavior in Biomanufacturing .......................................................................................................... 33 

Yen-An Lu, Meghan G. McCann, Wei-Shou Hu, Qi Zhang 

432g Break the Trade-Off Relationship between Detection and Diagnosis Performance through 

Explainable Deep Learning ................................................................................................................................ 34 

Kyojin Jang, Kes Pilario, Nayoung Lee, Il Moon, Jonggeol Na, Inkyu Lee 

432h Demonstration of Closed-Loop Machine-Learning-Guided Experimental Platform for the 

Discovery of Novel Dye-like Compounds ......................................................................................................... 36 

Richard Canty, Brent Koscher, Matthew McDonald, Seung Kyun Ha, Klavs Jensen 

ADVANCES IN MIXED-INTEGER OPTIMIZATION AND OPTIMIZATION WITH 

LOGISTICS APPLICATIONS 

104a Hybrid Mixed-Integer Programming/Constraint Programming Solution Strategies for Single-

Stage Scheduling Problems Using a Discrete-Time Grid ................................................................................... 37 

Nathan Adelgren, Christos T. Maravelias 

104b Extending Generalized Disjunctive Programming to Model Hierarchical Systems .................................. 40 

Hector Perez, Seolhee Cho, Ignacio Grossmann 

104c Tightening Discretization-Based MILP Models for the Pooling Problem Using Upper Bounds 

on Bilinear Terms ............................................................................................................................................... 42 

Yifu Chen, Christos Maravelias 

104d A Hybrid Multicut Generalized Benders Decomposition Algorithm for the Integration of 

Process Operations and Dynamic Optimization ................................................................................................. 43 

Ilias Mitrai, Prodromos Daoutidis 



104e A Priori Objective Dimensionality Reduction for Many-Objective Optimization ..................................... 45 

Justin Russell, Andrew Allman 

104f Piecewise Linear Decision Rules Via Adaptive Partition for Two Stage Stochastic Mixed 

Integer Linear Programs ..................................................................................................................................... 47 

Can Li, Kibaek Kim 

104g Reformulation and Decomposition of Integer Programs Using Propositional Logic ................................ 49 

Chinmay Aras, Faruque Hasan 

104h Surrogate-Based Optimization for Box-Constrained Black-Box Systems Via k-Means 

Clustering ........................................................................................................................................................... 50 

Maaz Ahmad, Iftekhar Karimi 

ADVANCES IN NONLINEAR AND SURROGATE OPTIMIZATION 

234a New Measures for Shaping Trajectories in Dynamic Optimization........................................................... 52 

Joshua Pulsipher, Benjamin Davidson, Victor Zavala 

234b An Implicit Function Formulation for Optimization of Discretized Index-1 Differential 

Algebraic Systems .............................................................................................................................................. 54 

Robert Parker, Bethany Nicholson, John Siirola, Carl Laird, Lorenz Biegler 

234d Learning to Initialize Generalized Benders Decomposition ...................................................................... 56 

Ilias Mitrai, Prodromos Daoutidis 

234e Global Convergence Analysis of Data-Driven Spatial Branch-and-Bound Algorithms ............................ 58 

Suryateja Ravutla, Jianyuan Zhai, Fani Boukouvala 

234f Exploiting Grey-Box Hybrid Models in Constrained Bayesian Optimization Using a 

Smoothed Sample Average Approximation ........................................................................................................ 60 

Congwen Lu, Joel Paulson 

234g A Novel Surrogate-Based Derivative-Free Optimization Algorithm ......................................................... 63 

Bianca Williams, Selen Cremaschi 

234h A Benders Decomposition Framework for the Optimization of Generalized Disjunctive 

Programming Problems with Ordered Boolean Variables .................................................................................. 65 

David A. Linan, Luis Ricardez-Sandoval 

ADVANCES IN PROCESS CONTROL I 

235a Barrier Function-Based Predictive Controllers Compared with Lyapunov-Based Economic 

Model Predictive Control ................................................................................................................................... 68 

Helen Durand, Aaron Ames, Prithvi Akella 

235b Online Construction of Achievable and Feasible Funnels for Transient Constraints of Model 

Predictive Controllers ......................................................................................................................................... 70 

San Dinh, Fernando V. Lima 

235c Dynamic Real Time Optimization with Embedded Closed-Loop Lyapunov Stabilizing MPC ................. 72 

Lloyd MacKinnon, Praveen Sundaresan Ramesh, Prashant Mhaskar, Christopher Swartz 



235d Controller Switching to Facilitate the Detection of Multiplicative Cyberattacks on Nonlinear 

Process Systems ................................................................................................................................................. 75 

Shilpa Narasimhan, Nael El-Farra, Matthew Ellis 

235e Generic Semi-Infinite Stochastic Programming Formulation and Algorithm for Control-

Lyapunov Function Design ................................................................................................................................. 77 

Wentao Tang, Prodromos Daoutidis 

235f Data-Efficient Globally Optimal Policy-Based Reinforcement Learning Via Gradient-

Accelerated Bayesian Optimization ................................................................................................................... 79 

Joel Paulson, Georgios Makrygiorgos, Ali Mesbah 

235g Computer Vision Aided Process Control: Methods for Enhanced Autonomy and Robustness ................. 81 

Joshua Pulsipher, Luke Coutinho, Victor Zavala 

235h Towards Multivariable Optimization and Control for a Perfusion Bioreactor System in Tissue 

Engineering ........................................................................................................................................................ 83 

Ioana Nascu, Ioan Nascu, Tao Chen, Wenli Du 

ADVANCES IN PROCESS DESIGN 

183a Synthesis of Coffee Wastewater Treatment Network with Single Input and Multiple Output 

Streams Using the P-Graph Framework ............................................................................................................. 86 

Emmanuel Aboagye, Quint Kearns, Jean Pimentel, Akos Orosz, Heriberto Cabezas, Ferenc 

Friedler, Kirti Yenkie 

183b Superstructure Synthesis and Simulation-Optimization of Pharmaceutical Manufacturing 

Processes Using Pharmapy ................................................................................................................................. 90 

Daniel Laky, Daniel Casas Orozco, Gintaras Reklaitis, Zoltan Nagy 

183c Simultaneous Process Design and Optimisation: An Application to Bioprocesses ................................... 92 

Steven Sachio, Cleo Kontoravdi, Maria M. Papathanasiou 

183d Flowsheet Synthesis through Graph-Based Reinforcement Learning ....................................................... 94 

Roel J. Leenhouts, Laura Stops, Shachi M. Shanbhag, Qinghe Gao, Artur M. Schweidtmann 

183e Process Synthesis for the Valorisation of Low-Grade Heat: Geothermal Brines and Industrial 

Waste Streams .................................................................................................................................................... 96 

Victor M. García-Anteportalatina, Mariano Martin 

183f Mathematical Modeling and Economic Optimization of a Novel Amine-Based Post-

Combustion Carbon Capture Process ................................................................................................................. 97 

Ilayda Akkor, Shachit S. Iyer, John Dowdle, Le Wang, Chrysanthos Gounaris 

183g Integrated Membrane Material Design and System Synthesis .................................................................. 99 

Garry S.P. Taifan, Christos Maravelias 

183h Mathematical Programming Formulations for Design and Manufacturing of Process Families: 

Applications to Green Energy Systems ............................................................................................................ 101 

Georgia Stinchfield, Michael Bynum, Miguel A. Zamarripa, John Siirola, Carl Laird 

APPLIED MATH FOR BIOMEDICAL SYSTEMS 

688a Predicting Therapeutic Efficacy on Renal Fibrosis in Diabetes: A Mathematical Model ........................ 103 

Haryana Thomas, Ashlee Ford Versypt 



688b Mathematical Modelling of Gene Delivery in Patients with Haemophilia B .......................................... 104 

Elnaz Jamili, Amit C. Nathwani, Vivek Dua 

688c Compartmental Modeling of the Gastrointestinal (GI) Tract: Model Development and 

Validation in Predicting Gastric Emptying of Liquids ...................................................................................... 105 

Shannon Fernandes, Mayuresh Kothare, Babak Mahmoudi, Charles Horn 

688d Computational Fluid Particle Dynamics Illuminates Developmental Anatomical Feature 

Influence on Aerosol Deposition Patterns in 6-Year-Old Upper Airway CT-Scan Models .............................. 106 

Emily Kolewe, Ian Woodward, Saurav Padhye, Jenna W. Briddell, Yu Feng, Catherine 

Fromen 

688e Elimination of Noise and Sensor Drifts in Pediatric Pressure Transducers for the Prediction of 

Central Venous Catheter-Related Thrombosis Events ...................................................................................... 108 

Daniel P. Howsmon, Katie Colman, Igor Arienamo, Matthew F. Mikulski, Richard P. Lion, 

Raajen Patel, Carlos M. Mery, Daniel Stromberg 

688f A General Strategy for Optimal, Individualized Drug Dosing, Based on Hybrid Models and 

Dynamic Optimization Under Uncertainty ........................................................................................................ 110 

Francesco Rossi, Linas Mockus, Zoltan Nagy, Gintaras Reklaitis 

688g Tipping Point Dynamics for Epidemiological Networks. Constructing Reduced Dynamical 

Data-Driven Models  for Evolving Graphs ....................................................................................................... 113 

Nikolas Evangelou, Tianqi Cui, Juan Bello-Rivas, Alexei Makeev, Thomas Bertalan, Ioannis 

G. Kevrekidis 

688h Robustness of Machine Learning-Based Classifiers for Disease Diagnostics .......................................... 114 

Joshua Chuah, Ge Wang, Pingkun Yan, Juergen Hahn 

APPLIED MATH FOR ENERGY AND ENVIRONMENTAL APPLICATIONS 

657a A Cellular Automata Framework for Porous Electrode Reconstruction and Ion Transport 

Simulation ......................................................................................................................................................... 117 

Jindong Dai, Chi Zhai, Haichao Lv, Jiali Ai, Wei Sun, Yongzhong Liu 

657b High-Speed Growth of Crystalline Wafers for Solar Cells ....................................................................... 118 

Eyan Noronha, Erik Ydstie 

657c Discrete Element Method Model Calibration Using High-Speed Videos and Computer Vision 

for the Mechanochemical Grinding of Plastic Waste ........................................................................................ 120 

Elisavet Anglou, Yuchen Chang, William Bradley, Carsten Sievers, Fani Boukouvala 

657d Developing Optimization Framework for Sustainable Co-Production of Food and Energy ................... 122 

Varsha Varsha, Mohit Tawarmalani, Margaret W Gitau, Rakesh Agrawal 

657e Using LP-Based Heuristics for Solving Large-Scale Integer Problems ................................................... 123 

Iiro Harjunkoski 

657f Two-Stage Robust Optimization for Alternating Current Optimal Power Flows with 

Renewables Uncertainty ................................................................................................................................... 125 

Jason Sherman, Carl Laird, Chrysanthos Gounaris 

657g Designing Thermal Energy Storage through Dynamic Optimization Using Process Data ...................... 127 

Caroline S. M. Nakama, Brage R. Knudsen, Agnes C. Tysland, Johannes Jäschke, Zawadi 

Ntengua Mdoe 



657h Optimal Design of Solar Systems for Decarbonizing Industrial Process Heat Applications ................... 129 

Sloane Putnam, Justin Rastinejad, Matthew Stuber 

CAST DIRECTOR'S STUDENT PRESENTATION AWARD FINALISTS (INVITED TALKS) 

105a Development of an Integrated Multiscale Modeling, Experimental, and Control Framework 

for Commercialization of Quantum Dot Manufacturing and Their Applications ............................................. 130 

Niranjan Sitapure, Joseph Kwon 

105b Machine Learning-Enabled Optimization of Classical Molecular Models .............................................. 132 

Bridgette Befort, Ryan S. DeFever, Edward Maginn, Alexander Dowling 

105c Discovering First-Principles-Based Models Using Machine Learning for Physicochemical 

Systems ............................................................................................................................................................. 135 

Arijit Chakraborty, Venkat Venkatasubramanian 

105d Deep Kernel Distributionally Robust Joint Chance-Constrained Process Optimization ......................... 136 

Shu-Bo Yang, Zukui Li 

105e Developing Roadmaps to Guide Industry Toward a Future with Net-Zero Emissions and a 

Circular Economy ............................................................................................................................................. 139 

Vyom Thakker, Bhavik Bakshi 

105f Cyberattack Detection and Handling Strategies with Online Data-Gathering Capabilities 

Using Lyapunov-Based Economic Model Predictive Control .......................................................................... 141 

Henrique Oyama, Keshav Kasturi Rangan, Helen Durand 

105g Dynamic Scheduling of Batch Operations and Customer Order Transactions in a Chemical 

Supply Chain .................................................................................................................................................... 143 

Hector Perez, John Wassick, Ignacio Grossmann 

105h Optimizing the Food-Energy-Water Nexus – from Surrogate Modeling to Informed Decision-

Making ............................................................................................................................................................. 145 

Marcello Di Martino, Patrick Linke, Efstratios N. Pistikopoulos 

DATA SCIENCE/ANALYTICS FOR PROCESS APPLICATIONS 

185a Data Fusion and Feature Selection for Process Monitoring at Hanford ................................................... 147 

Steven Crouse, Rupanjali Gurprasad, Stefani Kocevska, Ronald Rousseau, Martha Grover 

185b A Comprehensive Causation Prediction Model of Pipeline Incidents Using Artificial Neural 

Network ............................................................................................................................................................ 150 

Pallavi Kumari, Qingsheng Wang, Faisal Khan, Joseph Kwon 

185c Data-Driven Feasibility and Performance Prediction of Production Scheduling MIP Models ................ 151 

Boeun Kim, Christos T. Maravelias 

185d Machine Learning-Based Operational Modeling of an Electrochemical Reactor: Handling 

Data Variability and Improving Empirical Models ........................................................................................... 153 

Junwei Luo, Vito Canuso, Joonbaek Jang, Zhe Wu, Carlos Morales-Guio, Panagiotis 

Christofides 

185e A Graph-Based Software Framework for Data Science ........................................................................... 155 

David Cole, Victor Zavala 



185f Machine Learning-Based Ethylene Concentration Estimation, Real-Time Optimization and 

Feedback Control of an Experimental Electrochemical Reactor ...................................................................... 157 

Berkay Citmaci, Junwei Luo, Joonbaek Jang, Vito Canuso, Derek Richard, Yi Ming Ren, 

Carlos Morales-Guio, Panagiotis Christofides 

185g Optimization Methods for Exploring Accuracy Versus Robustness of a Regression Prediction 

in Process Analytical Technology ..................................................................................................................... 159 

Chrysoula Kappatou, James Odgers, Salvador Salvador Garcia, Ruth Misener 

185h Data-Driven Techniques Towards the Efficient Integration of Planning, Scheduling and 

Control .............................................................................................................................................................. 161 

Damien van de Berg, Nilay Shah, Antonio del Rio Chanona 

DATA-DRIVEN AND HYBRID MODELING FOR DECISION MAKING 

11a A Hybrid Model Feature Relevance Analysis for First-Principle Model Refinement Suggestions ............ 163 

Yushi Deng, Selen Cremaschi, Mario Eden, Haijing Gao, Shuxing Cheng 

11b X AI-MEG : An Ontology-Based Explanation Generator Via Machine Learning ..................................... 165 

Abhishek Sivaram, Venkat Venkatasubramanian 

11c Meta-Modeling-Based Sensitivity Analysis of Hybrid Models ................................................................. 166 

Sagar Vinod Lakhwani, Parth Shah, Mohammed Saad Faizan Bangi, Joseph Kwon 

11d Subspace Based Model Identification for Batch Quality Analysis Using Missing Data 

Algorithms ........................................................................................................................................................ 168 

Nikesh Patel, Kavitha Sivanathan, Prashant Mhaskar 

11e Bayesian Optimization for Performance-Oriented Model Learning: An Application to 

Learning-Based Predictive and Parameter-Varying Control of Cold Plasmas .................................................. 169 

Kimberly Chan, Yajie Bao, Javad Mohammadpour Velni, Ali Mesbah 

11f A Computational Study on the Benefits of Decision-Focused Surrogate Modeling ................................... 172 

Rishabh Gupta, Joshua Larson, Qi Zhang 

11g Decision-Making Optimization of Hybrid Energy Management System for Curtailed 

Renewable Energy through Deep Reinforcement Learning ............................................................................. 173 

Doeun Kang, Dongju Kang, Sumin Hwangbo, Haider Niaz, Wonbo Lee, J Jay Liu, Jonggeol 

Na 

11h Hybrid Modeling and Optimization of Process Flowsheets Using Bayesian Symbolic 

Regression ........................................................................................................................................................ 175 

Sachin Jog, Daniel Vázquez, Gonzalo Guillén-Gosálbez 

11i Data-Driven Explainable Classification for Economic Bioproduct Separation .......................................... 177 

Jianping Li, Reid Van Lehn, Christos Maravelias 

DATA-DRIVEN OPTIMIZATION 

624a Branch-and-Model: A Derivative-Free Global Optimization Algorithm ................................................. 179 

Kaiwen Ma, Luis Miguel Rios, Atharv Bhosekar, Nikolaos Sahinidis, Sreekanth Rajagopalan 

624b Data-Driven Coordination in Enterprise-Wide Optimization .................................................................. 180 

Damien van de Berg, Panagiotis Petsagkourakis, Nilay Shah, Antonio del Rio Chanona 



624c A Surrogate-Based Framework for Feasibility Analysis and Optimization of Expensive 

Simulations ....................................................................................................................................................... 182 

Huayu Tian, Marianthi Ierapetritou 

624d Data-Efficient Automated Tuning of Generic Control Structures Using Adversarially Robust 

Bayesian Optimization ..................................................................................................................................... 184 

Georgios Makrygiorgos, Joel Paulson, Ali Mesbah 

624e Accelerating Multiscale Global Optimization through Reduced Bayesian Optimization ........................ 186 

Noah J. Wichrowski, Georgios Psarellis, Anastasia Georgiou, Juan Bello-Rivas, Felix 

Dietrich, Jonathan Hauenstein, Ioannis G. Kevrekidis 

624f Exploiting High-Throughput Experiments in Bayesian Optimization ..................................................... 187 

Leonardo Gonzalez, Victor Zavala 

624g Snake: Bayesian Optimization Via Pathwise Exploration ....................................................................... 190 

Jose Pablo Folch, Shiqiang Zhang, Robert M. Lee, Behrang Shafei, David Walz, Calvin Tsay, 

Mark van der Wilk, Ruth Misener 

624h Optimization Under Uncertainty with Bayesian Hybrid Models ............................................................. 192 

Alexander Dowling, Kyla Jones, Elvis Eugene, Jialu Wang 

DATA-DRIVEN DYNAMIC MODELING, ESTIMATION AND CONTROL I 

12a Active Deep Learning for Scalable Approximation of Reachable and Invariant Sets for Mixed-

Integer Nonlinear Systems ............................................................................................................................... 194 

Joel Paulson, Angelo D. Bonzanini, Georgios Makrygiorgos, Ali Mesbah 

12b Development of Mass and Energy Constrained Neural Networks ............................................................ 196 

Angan Mukherjee, Debangsu Bhattacharyya 

12c Data-Driven Controller Synthesis through the Learning of Integral Quadratic Constraints ...................... 198 

Wentao Tang, Prodromos Daoutidis 

12d Nonlinear Model Predictive Control Using Statistical Machine-Learning-Based Control 

Lyapunov Barrier Functions ............................................................................................................................. 200 

Scarlett (Siyao) Chen, Zhe Wu, Panagiotis Christofides 

12e Efficient Training of Machine-Learning Enhanced Building Models with Noisy Data ............................. 202 

Pranav Krishna, Matthew Ellis 

12f A Deep Learning-Based Model Reduction and Control of an Ammonia Synthesis Process ...................... 204 

Thiago Oliveira Cabral, Amirsalar Bagheri, Davood Babaei Pourkargar 

12g State Space Model Predictive Control Using Quality Variables for Batch Polymethyl 

Methacrylate Production .................................................................................................................................. 206 

Nikesh Patel, Prashant Mhaskar 

12h Latent State Space Modeling of High-Dimensional Data in Chemical Systems ....................................... 207 

Jiaxin Yu, S. Joe Qin 

DESIGN AND OPERATIONS UNDER UNCERTAINTY - I 

433a Systematic Methods for Explaining Stochastic Programming Solutions ................................................. 210 

Tushar Rathi, Rishabh Gupta, Qi Zhang 



433c Insights into Nonconvex Robust Optimization for Chemical Engineering Applications .......................... 211 

Tom Savage, Dongda Zhang, Antonio del Rio Chanona 

433d Tighter Lower Bounds for Semi-Infinite Programming Using Parametric Sensitivity Theory ............... 213 

Evren Turan, Johannes Jäschke, Rohit Kannan 

433e Stable Two-Stage Scenario Tree Generation Method Via a Game-Theoretic Optimization 

Approach .......................................................................................................................................................... 215 

Georgios Bounitsis, Lazaros G. Papageorgiou, Vassilis Charitopoulos 

433f Bounding Approaches to Various Multistage Stochastic Programming Problems with Type II 

Endogenous Uncertainty .................................................................................................................................. 217 

Yasuhiro Shoji, Selen Cremaschi 

433g A Multi-Scenario Stochastic Framework for Dynamic Real Time Optimization Under 

Uncertainty with Embedded Closed-Loop MPC .............................................................................................. 220 

Lloyd MacKinnon, Christopher Swartz 

433h Continuous Multi-Fidelity Bayesian Optimization for Efficient Integrated Process Design and 

Advanced Control ............................................................................................................................................. 223 

Farshud Sorourifar, Joel Paulson 

DIVISION PLENARY: CAST (INVITED TALKS) 

47d Identification of Sustainable Processes through an Integrated Process Synthesis Framework .................. 226 

Shuang Xu, Anjan K. Tula, Selen Cremaschi, Mario Eden 

47e Optimization of an Air Separation Column Using a Complementarity-Based Vapor-Liquid 

Equilibrium Formulation .................................................................................................................................. 228 

Vibhav Dabadghao, Jaffer Ghouse, Lorenz Biegler 

47f Event Constrained Optimization ................................................................................................................ 230 

Joshua Pulsipher, Ignacio Grossmann, Carl Laird 

47g Modeling the Progression of Fibrosis with Dysregulation of TGF-Beta in COVID19 Patients ................ 232 

Mohammad Aminul Islam, Ashlee Ford Versypt 

47h AI-Based Hybrid Modelling for Chemicals-Based Product Design .......................................................... 234 

Rafiqul Gani, Venkat Venkatasubramanian 

ESTIMATION AND CONTROL UNDER UNCERTAINTY 

434a End-to-End Design and Implementation of Robust MPC on Resource-Limited Hardware 

Using Multi-Objective Bayesian Optimization and Deep Learning ................................................................. 236 

Kimberly Chan, Joel Paulson, Ali Mesbah 

434b On the Performance of Stochastic Predictive Control ............................................................................. 239 

Sungho Shin, Sen Na, Victor Zavala, Mihai Anitescu 

434c Sparse-Identification-Based Predictive Control of Nonlinear Processes Using Noisy Process  

Data .................................................................................................................................................................. 241 

Fahim Abdullah, Zhe Wu, Panagiotis Christofides 



434d Partial Modifier Adaptation for Economic Optimization of Process Systems Under Frequent 

Disturbances and Structural Model Uncertainty ............................................................................................... 243 

Gabriel Patron, Luis Ricardez-Sandoval 

434e Machinelearning and Adaptive Model Predictive Control: Conflict or Conflux ..................................... 245 

Zicheng Cai, Erik Ydstie 

434f Chromate Control in an Ion Exchange Process Under Uncertainty ......................................................... 247 

Fred Ghanem, Kirti Yenkie 

434g Parameter Estimation for Real-Time Optimization Under Model Uncertainty and 

Measurement Noise .......................................................................................................................................... 250 

Gabriel Patron, Luis Ricardez-Sandoval 

434h Improving Computational Efficiency of Multi-Stage NMPC Using an Adaptive Horizon ..................... 252 

Zawadi Mdoe, Dinesh Krishnamoorthy, Johannes Jäschke 

INDUSTRIAL APPLICATIONS IN DESIGN AND OPERATIONS 

301a Addressing Practical Considerations in Implementation of Optimization Models for the 

Chemical Process Industry ............................................................................................................................... 255 

Shachit S. Iyer, Sreekanth Rajagopalan, Scott J. Bury 

301b Real-Time Optimization: Current Status and Opportunities .................................................................... 257 

Dimitrios Georgis, John Righi 

301c Estimation of Cost Savings By Co-Serving Customers in Vendor-Managed Inventory 

Distribution ....................................................................................................................................................... 258 

Abilash Subbaraman, Zachary Wilson, Ayman Mhamdi, Mukesh Rungta, Jeffrey E. Arbogast, 

Chrysanthos Gounaris 

301d Economic Evaluation of Infrastructures for Pyrolysis-Based Upcycling of Plastic Waste ...................... 260 

Jiaze Ma, Philip Tominac, George Huber, Olumide Olafasakin, Mark Mba Wright, Victor 

Zavala 

301e A Predictive Approximation Based on Squeeze Functional in Solving Large Scale Dynamic 

Simulation Problems ........................................................................................................................................ 263 

Gang Xu 

301f Grid-Responsive Smart Automation Methods to Incorporate Renewable Energy Sources – a 

Case Study ........................................................................................................................................................ 265 

Yunzhi Chen, Blake Billings, Sammy Partridge, Brittany Pruneau, Kody Powell 

301g Bayesian Desirability Function Optimization of Cell Culture Media for Cellular Agriculture ............... 267 

Zachary Cosenza, David E. Block 

301h Proad (Process Advisor): Health Monitoring Dashboards for Compressors and Insulations .................. 268 

Phee Nai Soon, Priyanka Gurung, Srikar Venkataraman Srinivas, Iftekhar Karimi, Farooq 

Shamsuzzaman, Rajagopalan Srinivasan, Lakshminarayanan S. 

INTEGRATED PRODUCT AND PROCESS DESIGN 

544a Combining Solvent Screening with Process Synthesis for Separating Refrigerant Mixtures 

Using Ionic Liquids .......................................................................................................................................... 270 

Mohammed Sadaf Monjur, Ashfaq Iftakher, Faruque Hasan 



544c Computer-Aided Molecular and Process Design: Optimal Solvent Design for CO2 Chemical 

Absorption Processes Using SAFT-γ-Mie Equation of State ........................................................................... 272 

Ye Seol Lee, Claire Adjiman, Amparo Galindo, George Jackson 

544d Optimization of a Flexible Carbon Capture-Equipped Power Plant Integrated with Lime-

Based Direct Air Capture Under Time-Varying Electricity Prices ................................................................... 274 

Edward Graham, Moataz Sheha, Dharik Mallapragada, Emre Gençer, Howard Herzog, 

Phillip Cross, James Custer, Adam Goff, Ian Cormier 

544e Optimization-Based Design of Renewable Methanol Production Encompassing Waste Heat 

Utilization with the Fluxmax Approach ........................................................................................................... 275 

Tibor Svitnic, Kai Sundmacher 

544g Incorporating Materials Surrogate Models into Process Models for Adsorption-Based Gas 

Seperations ....................................................................................................................................................... 277 

Xiangyu Yin, Lorenz T. Biegler, Chrysanthos Gounaris 

INTERACTIVE SESSION: APPLIED MATHEMATICS AND NUMERICAL ANALYSIS 

361a Towards Field Wide Integrated Field Asset Modelling and Associated Optimization Methods .............. 278 

Shakeel Ramjanee 

361b Towards an Integrated Field Wide Production Optimization Approach .................................................. 279 

Shakeel Ramjanee 

361c Mathematical Programming Formulations for the Optimal Generation and Transmission of 

Electricity in a Macroscopic System Using the Concept of Energy Hub ......................................................... 280 

Luis R. Barajas-Villarruel, Vicente Rico-Ramirez 

361d Optimal Placement of Portable and Fixed Charging Stations for Electric Vehicles Charging ................. 281 

Resmi Suresh, Ayush Bansal 

361e Neural-Network Incorporated CFD Models for Adsorption Simulation on Complex Material ............... 282 

Zhu Ming 

361f Mathematical Modeling of Drug Release from Bi-Layered Polymer Capsules in the Eye ...................... 283 

Eduardo A. Chacin Ruiz, Katelyn E. Swindle-Reilly, Ashlee Ford Versypt 

361g Differentiating between FSH and HMG Dosage for Personalized Modeling of Superovulation 

in IVF Patients .................................................................................................................................................. 285 

Bhavi Barnwal, Urmila Diwekar 

361i The Effect of Subdiffusion on the Stability of Autocatalytic Systems ..................................................... 286 

Uttam Kumar, Subramaniam Pushpavanam 

361j Extracting Thermodynamic and Fluorescent Properties of Intercalating Dyes from 

Temperature-Programmed PCR Measurements with Modeling and Optimization .......................................... 287 

Robert DeJaco, Jacob Majikes, Paul N. Patrone, J. Alexander Liddle, Anthony J. Kearsley 

361k Prototype Development to Guide the Systemic Description of Biotechnological Processes ................... 288 

Priscila Marques Da Paz, Caroline S. M. Nakama, Galo Carrillo le Roux 

361l Predict Transport and Deposition of Multicomponent E-Cigarette Aerosols in a Subject-

Specific Airway Model with Different Nicotine Forms: An in silico Study ..................................................... 290 

Yu Feng, Ted Sperry 



361m A Robust, Multi-Model Model Predictive Control Approach to Vagal Nerve Stimulation of 

the Human Cardiac System. ............................................................................................................................. 291 

Oluwasanmi Adeodu, Yuyu Yao, Michelle Gee, Babak Mahmoudi, Rajanikanth Vadigepalli, 

Mayuresh Kothare 

361n Limits of Entrainment of Circadian Neuronal Networks ......................................................................... 292 

Georgios Psarellis, Mihalis Kavousanakis, Michael Henson, Ioannis G. Kevrekidis 

361o Modeling and Control of Antibody Purification Via Protein a Affinity Chromatography ....................... 293 

Fred Ghanem, Kirti Yenkie, Gerard Capellades, Purnima Kodate 

361p Influence of the Spatial Organization of Contaminants on Bioremediation ............................................ 296 

Jenna Ott, Yaxin Duan, Daniel Amchin, Sujit Datta 

361q Energy optimization of chemical process : Comparison of derivative-free algorithms ........................... 297 

Minsu Kim, Areum Han, Jaewon Lee, Jinwoo Park, Jonggeol Na, Il Moon 

INTERACTIVE SESSION: DATA AND INFORMATION SYSTEMS 

362a A Reinforcement Learning Approach for Stochastic Cutting Stock Problem .......................................... 299 

Jie-Ying Su, Jia-Lin Kang, Shi-Shang Jang 

362b Multi-objective Optimization of Process Efficiency and CO2 Emission for On-Site Hydrogen 

Production Process Using Hybrid Data-Driven Model. ................................................................................... 300 

Jaewon Lee, Seokyoung Hong, Hyungtae Cho, Seongbin Ga, Junghwan Kim 

362e A Comparative Evaluation of Machine Learning Algorithms in Predicting Syngas 

Fermentation Outcomes Using Limited Experimental Data ............................................................................. 301 

Garrett Roell, Ashik Sathish, Ni Wan, Zhiyou Wen, Yinjie Tang, Forrest Sheng Bao 

362f Development of Bayesian Machine Learning Algorithms for Optimal Nonlinear Model 

Selection and Parameter Estimation from Noisy Data of Unknown Characteristics ........................................ 303 

Samuel Adeyemo, Debangsu Bhattacharyya 

362g Soft Actor-Critic Deep Reinforcement Learning with Hybrid Actions for Scheduling of 

Energy Systems Under Demand Response ....................................................................................................... 305 

Gustavo Campos, Nael El-Farra, Ahmet Palazoglu 

362h Physics Informed Machine Learning for Feasibility Analysis ................................................................. 306 

Zachary Kilwein, Michael Eydenberg, Logan Blakely, Fani Boukouvala 

362i Virtual Sample Generation Based on Quantile Regression Variational Generative Adversarial 

Network for Soft-Sensing Modeling ................................................................................................................ 307 

Xiaohan Zhang, Qunxiong Zhu, Xunyuan Yin 

362j Rnn and Transfer Learning for Battery Life Prediction of Electric Vehicles Based on Real-

Road Driving Obd Data and Lab Measurements .............................................................................................. 309 

Juri Lim, Dongil Shin, DongKuk Jang, Jaewook Lee 

362k Accurate Surrogate Models for Stochastic Simulations Using Parin: Parameter As Input-

Variable ............................................................................................................................................................. 310 

Samira Mohammadi, Selen Cremaschi 

362l Cost Optimization of Steel Alloying Elements with Machine Learning Based Jominy Hardness 

Profile Prediction .............................................................................................................................................. 313 

Louis Allen, Peyman Z. Moghadam, Joan Cordiner 



362m Hybrid, Interpretable Machine Learning for Thermodynamic Property Estimation Using 

Grammar2vec for Molecular Representation ................................................................................................... 321 

Vipul Mann, Karoline Brito, Rafiqul Gani, Venkat Venkatasubramanian 

362n Predicting Activity Coefficients at Infinite Dilution Using Hybrid Residual Graph Neural 

Networks .......................................................................................................................................................... 323 

Edgar Ivan Sanchez Medina, Steffen Linke, Martin Stoll, Kai Sundmacher 

362o Improved Performance of Artificial Neural Networks Via Hyperparameter Optimization and 

Data Augmentation for a Small Number of Data Sets ...................................................................................... 325 

Pyeong-Gon Jung, Young-Il Lim 

362p Data-Driven Modeling of Complex Nonlinear Systems Using Hybrid Series and Parallel 

Nonlinear Static – Dynamic Stochastic Neural Networks ................................................................................ 326 

Angan Mukherjee, Debangsu Bhattacharyya 

362q Multi-Rate Data-Driven Models for Lactic Acid Fermentation - Parameter Identification and 

Prediction ......................................................................................................................................................... 328 

Satish Parulekar, Jingwei Gan 

362r Modeling Dynamics of Material Flows in Coupled Industrial Processes Using Data Driven 

System Identification ........................................................................................................................................ 329 

William Farlessyost, Shweta Singh 

362s Developing Risk Assessment Framework for Wildfire in the United States – a Deep Learning 

Approach .......................................................................................................................................................... 330 

Pingfan Hu, Zhuoran Zhang, Qingsheng Wang 

362u High-Throughput Screening for Identifying Potential Chemical Exposure Scenarios at End-

of-Life Stage ..................................................................................................................................................... 331 

Jose Hernandez-Betancur, Gerardo Ruiz-Mercado, Mariano Martin 

362v Experimental Evaluation of the Level Detection in Separators Using Electrical Tomography ............... 332 

Antti Nissinen, Arto Voutilainen, Pekka Kaunisto, Jonathan Vänskä, Mika Tienhaara 

362w Cover Cut Based Algorithm for Optimal Sensor Network Design ......................................................... 335 

Arjun M, Nabil Magbool Jan 

362x Ensemble Learning for Fault Diagnosis in Chemical Processes: Fusion of Results through a 

K-Nearest Neighbors Algorithm ....................................................................................................................... 337 

Bairi Sai Vasista, Rajagopalan Srinivasan 

362y Failure Stage Classification and Its Application to Predicting Remaining Useful Life of 

Bearings ............................................................................................................................................................ 339 

Bahareh Hassani, Q. Peter He 

362z Root Cause Identification Using Cross-Correlation Weighted Lag in Chemical Plants .......................... 340 

Abhishek Bansal, Navadha Mankodi, Mohd Faheem Ullah, Resmi Suresh, Raghunathan 

Rengaswamy 

362aa Process Monitoring and Online Fault Detection and Diagnosis Using Deep Recurrent Neural 

Networks on Plant Data .................................................................................................................................... 341 

Lucky E. Yerimah, Sambit Ghosh, Yajun Wang, Yanan Cao, Jesus Flores-Cerrillo, B Wayne 

Bequette 



362ab Digitalization of an Experimental Electrochemical Reactor Via the Smart Manufacturing 

Innovation Platform .......................................................................................................................................... 342 

Berkay Citmaci, Junwei Luo, Prakashan Korambath, Joonbaek Jang, Carlos Morales-Guio, 

Jim Davis, Panagiotis Christofides 

362ac Physics-Based Penalization for Hyperparameter Optimization in Gaussian Process 

Regression ........................................................................................................................................................ 343 

Jinhyeun Kim, Kamran Paynabar, Christopher O. Luettgen, Fani Boukouvala 

INTERACTIVE SESSION: SYSTEMS AND PROCESS CONTROL 

363a Cost-Optimal Multi-Effect Mechanical Vapor Recompression Evaporation Configuration in 

Pulp and Paper Industry .................................................................................................................................... 345 

Yurim Kim, Deok Ju Kim, Jonghun Lim, Hyungtae Cho, Junghwan Kim 

363c Process Operability Mapping Using Neural Networks ............................................................................ 346 

Karan Waghela, Victor Alves, John Kitchin, Fernando V. Lima 

363d Selection of Self-Optimizing Controlled Variables Using Principal Component Analysis ..................... 347 

Sunil Kumar, Nabil Magbool Jan 

363e A Data-Driven Dynamic Modeling Methodology Based on POD/Oed/ANNs Method for 

Large-Scale Dynamic Systems ......................................................................................................................... 348 

Weiguo Xie 

363f Machine Learning and System Identification for Dynamical Systems: A Comparative Review ............. 350 

Akhil Ahmed, Antonio del Rio Chanona, Mehmet Mercangoez 

363g Data Driven Discovery of Chemical Reaction Kinetics .......................................................................... 352 

Md Rizwan, David Eklund, Ronnie Andersson 

363h Comparing Reinforcement Learning and Bayesian Optimization for Tuning MPC Policies .................. 354 

David Pérez-Piñeiro, Sigurd Skogestad 

363i CFD Modeling of Gravity Separator with PID Interface Controller ........................................................ 355 

Chang Kai Wu, Eugene Yan, Mike Ma, Hossam Metwally, Sravan Nallamothu 

363j Modelling of Fluid Flow and Mass Transfer in a Multi-Channel Microfluidic Reactor Using 

Computational Fluid Dynamics. ....................................................................................................................... 356 

Oluwaseyi Ayeni, Holly A. Stretz 

363k Multiscale Modeling and Control of Spray Coating of Quantum Dots ................................................... 357 

Niranjan Sitapure, Joseph Kwon 

363l Matrix Non-Structural Model and Its Application in Heat Exchanger Network without Split 

Streams ............................................................................................................................................................. 359 

Ding Hao Li, Jingde Wang, Wei Sun 

363m Continuous and Discrete Control of Flow Networks .............................................................................. 360 

Varghese Kurian, Sajay Velmurugan, Sridharakumar Narasimhan 

363o Nonlinear Model Predictive Control for the Dividing Wall Column ....................................................... 361 

Xing Qian, Shengkun Jia, Lorenz Biegler 



363q Model Predictive Control Considering Stochastic Heat Generation for Thermal Management 

of Electric Vehicle ............................................................................................................................................ 363 

Hyein Jung, Changbeom Hong, Hyeonwoo Cho, Se-Kyu Oh, Yeonsoo Kim, Jong Min Lee 

363t Data-Gathering Lyapunov-Based Economic Model Predictive Control: Considering 

Interpretability and Physics-Based Model Selection ........................................................................................ 365 

Henrique Oyama, Fnu Akkarakaran Francis Leonard, Rebecca Lopez, Dominic Messina, 

Helen Durand 

363u Tuning MPC through System-Level Parameterization and Inverse Optimization ................................... 367 

Wentao Tang 

363v Online Impedance Analysis Using Chirp Signals in Linear and Non-Linear Systems ............................ 369 

Rigved Samant, Resmi Suresh, Raghunathan Rengaswamy 

363w A New MILP Formulation for Scheduling Cleaning in Heat Exchanger Networks Consisting 

of Multi-Pass Heat Exchangers ........................................................................................................................ 370 

Parag Patil, Babji Srinivasan, Rajagopalan Srinivasan 

363x Directed Randomization to Detect for Cyberattacks on Nonlinear Systems Under Lyapunov-

Based Economic Model Predictive Control ..................................................................................................... 372 

Keshav Kasturi Rangan, Kip Nieman, Fnu Akkarakaran Francis Leonard, Helen Durand 

363y Pipelines Multi-Product Scheduling and Delivering By Model Predictive Control ................................ 374 

Lu Zhang, Stevan Dubljevic 

363z Constraint-Dropping in Cutting-Set Based Robust Optimization: Enabling Robust Heat Pump 

Allocation ......................................................................................................................................................... 375 

Tom Savage, Dongda Zhang, Antonio del Rio Chanona 

363aa Modeling and Predictive Control of the Coffee-Ring Effect in Coalescing QD-Droplets ..................... 376 

Omkar Newalkar, Niranjan Sitapure, Joseph Kwon 

363ab Operator's Eye Gaze Analytics for Evaluating Usability of Human Machine Interfaces in 

Process Control Applications............................................................................................................................ 378 

Mohammed Aatif Shahab, Babji Srinivasan, Rajagopalan Srinivasan 

363ac Data-Driven ARX Models with Measurable Disturbances for Model Predictive Control 

(MPC) of Crop Irrigation .................................................................................................................................. 381 

Jisung Jang, Q. Peter He 

363ad Adaptive Economic Model Predictive Control for Batch Processes: Application to Rotational 

Molding Process ............................................................................................................................................... 383 

Aswin Chandrasekar, Hassan Abdulhussain, Vladimir Gritsichine, Michael R. Thompson, 

Prashant Mhaskar 

363ae Online Data-Driven Closed-Loop Model Predictive Control of Nonlinear Systems Using 

Artificial Neural Networks ............................................................................................................................... 385 

Andrew Branen, Mayuresh Kothare, Gautam Kumar 

INTERACTIVE SESSION: SYSTEMS AND PROCESS DESIGN 

364a Modeling and Analysis of the Production of Formaldehyde from Methanol ........................................... 386 

Omar Almaraz, Md Emdadul Haque, Srinivas Palanki 



364b Towards an Integrate Field Wide Production Optimization Approach for Upstream Field 

Recovery ........................................................................................................................................................... 387 

Shakeel Ramjanee 

364c A Mass Integration Model between Hydraulic Fracturing Processes and a Power Plant ......................... 388 

Moises Ferreyra-Quiroz, Luis Lira-Barragan, José María Ponce-Ortega 

364d Comparing Formulations for Global Flowsheet Optimization with Simultaneous Heat 

Integration ........................................................................................................................................................ 389 

Steffen Fahr, Alexander Mitsos, Dominik Bongartz 

364e Optimizing Resilience in the Assessment of the Water-Energy-Food Nexus .......................................... 391 

Jesus Manuel Nuñez Lopez, Eusiel Rubio-Castro, Jose Ponce-Ortega 

364f Finite Element Refinement and Selection on the Integration of Design and Control: A 

Hamiltonian Function-Profile-Based Approach. .............................................................................................. 392 

Oscar Palma-Flores, Luis Ricardez-Sandoval 

364g Profit Distribution in Interplant Heat Integration Using a Hybrid Optimization Approach .................... 395 

Francisco Javier López Flores Sr., Luis Fernando Lira-Barragán Sr., Luis Germán 

Hernández-Pérez, Eusiel Rubio-Castro, Jose Ponce-Ortega 

364h Solvent Mixture Design Using COSMO-RS Descriptors and Molecular Simulations ............................ 397 

Jianping Li, Christos Maravelias, Reid Van Lehn 

364i Development of a Resilience Model for the Analysis of Process Systems at the Early Design 

Stage ................................................................................................................................................................. 399 

Joan Cordiner, Freya Vesey 

INTERACTIVE SESSION: SYSTEMS AND PROCESS OPERATIONS 

365a Feedback State-Space Mapping Framework for Dynamic Operability Analysis ..................................... 400 

San Dinh, Fernando V. Lima 

365b Mixed-Integer Adjustable Robust Optimization Under Exogenous Uncertainty ..................................... 401 

Byungjun Lee, Styliani Avraamidou 

365c Towards an Integrated Field Wide Production Optimization Approach for Upstream 

Hydrocarbon Recovery ..................................................................................................................................... 402 

Shakeel Ramjanee 

365d New and Efficient Interval Sampling Method for Use of P-Boxes in Off-Line Quality Control ............ 403 

Urmila Diwekar, Mark A. Stadtherr 

365f A Reinforcement Learning Approach for Optimal Scheduling of Multiproduct Batch Plants ................. 405 

Prasoon Gupta, Nabil Magbool Jan 

365g Development of Artificial Intelligence Based Models for Biomass Gasification .................................... 407 

Satish Parulekar, Essa Almutar 

365h System-Wide Anomaly Detection By Single Value Using Mscred in MEG Regeneration Pilot 

Plant .................................................................................................................................................................. 408 

Nayoung Lee, Hyunho Kim, Jinkwan Jang, Yutaek Seo 



365i Multiperiod Generalized Disjunctive Programming Optimization in Idaes: Simultaneous 

Design and Operation of an Integrated Energy System .................................................................................... 409 

Edna Rawlings, Jaffer Ghouse, Naresh Susarla, John Siirola, David Miller 

MODELING, CONTROL AND OPTIMIZATION APPLICATIONS 

689a Integrated Design and NMPC-Based Control Under Uncertainty and Structural Decisions: A 

D-SDA and Mpcc-Based Strategy. .................................................................................................................... 411 

Oscar Palma-Flores, Luis Ricardez-Sandoval 

689b A Systematic Safety-Oriented Process Design and Explicit Model Predictive Control 

Optimization Approach .................................................................................................................................... 413 

Moustafa Ali, Xiaoqing Cai, Faisal Khan, Efstratios N. Pistikopoulos, Yuhe Tian 

689c Estimation-Based Model Predictive Control with State-Dependent Objective Prioritization; 

An Application to a Natural Gas Combined Cycle Power Plant ...................................................................... 415 

Daniel Beahr, Vivek Saini, Elijah Hedrick, Sung Min Choi Hong, Debangsu Bhattacharyya 

689d Single and Multi-Objective Supervisory Model Predictive Control of Steam Temperature 

Cycles ............................................................................................................................................................... 417 

Selorme Agbleze, Paolo Pezzini, Lawrence J. Shadle, Harry Bonilla-Alvarado, Rupendranath 

Panday, Natarianto Indrawan, David Tucker, Kenneth M. Bryden, Fernando V. Lima 

689e Multivariable Run-to-Run Control of Thermal Atomic Layer Etching of Aluminum Oxide 

Thin Films ........................................................................................................................................................ 418 

Sungil Yun, Matthew Tom, Feiyang Ou, Gerassimos Orkoulas, Panagiotis Christofides 

689f Modeling of Anaerobic Digester Using Anaerobic Digestion Model No. 1 (ADM1) in 

Idaes/Pyomo ..................................................................................................................................................... 419 

Mayowa F. Oladele, George M. Bollas 

689g Experimental Design for Estimating “Just-in-Time” States in Control-Oriented Behavioral 

Interventions for Physical Activity ................................................................................................................... 421 

Mohamed El Mistiri, Daniel Rivera, Junghwan Park, Meelim Kim, Predrag Klasnja, Eric 

Hekler 

689h Application of Gaussian Processes to Online Approximation of Compressor Maps for Load-

Sharing Optimization........................................................................................................................................ 423 

Akhil Ahmed, Marta Zagorowska, Antonio del Rio Chanona, Mehmet Mercangoez 

MODELING, CONTROL, AND OPTIMIZATION OF ENERGY SYSTEMS I 

587a Nonlinear Model Predictive Control for Solid Oxide Electrolysis Cells ................................................. 426 

Vibhav Dabadghao, Douglas A. Allan, John C. Eslick, Debangsu Bhattacharyya, Lorenz 

Biegler 

587b Economic Model Predictive Control of Integrated Energy Systems: A Multi-Time-Scale 

Framework........................................................................................................................................................ 428 

Long Wu, Xunyuan Yin, Lei Pan, Jinfeng Liu 

587c A Data-Driven Model Predictive Control Framework for Optimal Charging of Li-Ion 

Batteries with Experimental Validation ............................................................................................................ 430 

Bhavana Bhadriraju, Jooyoung Lee, Choongho Yu, Joseph Kwon, Faisal Khan 



587d Model Predictive Control for a Large-Scale Chemical Looping Combustion System in a 

Packed Bed Reactor .......................................................................................................................................... 432 

Kathryn Toffolo, Sarah Meunier, Luis Ricardez-Sandoval 

587e Cloud-Based Economic Model Predictive Control for Residential Heat Pump Water Heaters ............... 434 

Loren dela Rosa, Caton Mande, Matthew Ellis 

587f Model Predictive Control of Green-Powered Zero Waste Urban Plant Factories for Sustainable 

Food Production ............................................................................................................................................... 436 

Patrick Hinkel, Davood Babaei Pourkargar 

587g Modeling and Optimization of Carbon-Negative Ngcc Plant Enabled By Modular Direct Air 

Capture ............................................................................................................................................................. 438 

Pengfei Cheng, David Thierry, Matthew Realff, Joseph K. Scott 

587h Feasibility Analysis of a Membrane System for Direct Air Capture of CO2 ........................................... 440 

Vitor Gama, San Dinh, Oishi Sanyal, Fernando V. Lima 

MODELING, ESTIMATION AND CONTROL APPLICATIONS 

484a Simultaneous Estimation of Soil Moisture and Hydraulic Parameters for Precision 

Agriculture: A Real Case Study ........................................................................................................................ 441 

Bernard Agyeman, Erfan Orouskhani, Jinfeng Liu 

484b Optimal Feedback Morphology Control of Amphiphile Self-Assembly Using Markov State 

Models: Numerical Studies and Experimental Validation ................................................................................ 443 

Silabrata Pahari, Shuhao Liu, Mustafa Akbulut, Joseph Kwon 

484c An Integrated System Identification and Hybrid Model Predictive Control Strategy for 

Optimized Interventions for Physical Activity ................................................................................................. 445 

Mohamed El Mistiri, Owais Khan, Daniel Rivera, Cesar Martin, Eric Hekler 

484d Optimization-Based Estimation and Control of Renewable Energy-Powered Greenhouse 

Systems ............................................................................................................................................................. 447 

Patrick Hinkel, Davood Babaei Pourkargar 

484e Multiple Model Predictive Control of the Cardiovascular System Using Vagal Nerve 

Stimulation ....................................................................................................................................................... 449 

Yuyu Yao, Mayuresh Kothare 

484f Operation and Control of Spatial Atomic Layer Etching Process ............................................................ 450 

Matthew Tom, Sungil Yun, Henrik Wang, Feiyang Ou, Gerassimos Orkoulas, Panagiotis 

Christofides 

484g State and Parameter Estimation of Complex Dynamic Systems Using Nonlinear Grey Box 

Modeling: Application to an Industrial Steam Superheater System ................................................................. 452 

Vivek Saini, Debangsu Bhattacharyya 

484h Dynamic Modeling of Recirculating Aquaculture Systems with an Integrated Application of 

Nonlinear Model Predictive Control and Moving Horizon Estimation ............................................................ 454 

Sara Kamali, Valerie Ward, Luis Ricardez-Sandoval 



OPERATION OF ENERGY SYSTEMS 

690a Remuneration of Energy Storage in Electricity Markets Using Virtual Links ......................................... 456 

Weiqi Zhang, Victor Zavala 

690b Data-Driven Modeling and Optimization of Bidirectional Electric Vehicle Dispatch in Low-

Carbon Power Systems ..................................................................................................................................... 458 

James Owens, Ian Miller, Emre Gençer 

690c Globally Optimal Design and Operation of an Air-Cooled Geothermal Organic Rankine Cycle ............ 460 

Marco Langiu, Manuel Dahmen, Alexander Mitsos 

690d Power Distribution Networks with Mobile Green Ammonia-Fueled Power Generation ........................ 462 

Benjamin Riley, Prodromos Daoutidis, Qi Zhang 

690e Modeling and Optimization of Mixed Hydrogen-Natural Gas Flow in Pipeline Network ...................... 464 

Saif Kazi, Kaarthik Sundar, Anatoly Zlotnik, Shriram Srinivasan 

690f Optimization Opportunities for Stand-Alone Liquid Air Energy Storage ................................................ 465 

Zhongxuan Liu, Truls Gundersen 

690g Multi-Objective Dynamic Optimization of Natural Gas Combined Cycle (NGCC) Plant Load-

Following Operation with Equipment Health Constraints ................................................................................ 467 

Yifan Wang, Debangsu Bhattacharyya 

690h Open-Source Capacity Expansion Model with a Focus on Accessibility, Usability, and 

Complete Life-Cycle Assessment ..................................................................................................................... 469 

Amanda Farnsworth, Ian Miller, Emre Gençer 

PLANNING, SCHEDULING, SUPPLY CHAIN AND LOGISTICS - I 

625a Optimal Scheduling with Preemptive Changeover Tasks: Solving a Benchmark Problem from 

the 80’s ............................................................................................................................................................. 471 

Pedro Castro 

625b Distributional Reinforcement Learning for Chemical Production Scheduling and Supply 

Chain Optimization .......................................................................................................................................... 473 

Max Mowbray, Antonio del Rio Chanona, Dongda Zhang 

625c Workload Balancing in Periodic Distribution Scheduling and Routing Optimization ............................. 474 

Aliakbar Izadkhah, Akang Wang, José Miguel Laínez-Aguirre, Jose M. Pinto, Chrysanthos E. 

Gounaris 

625d A Novel Framework for Supply Chain Optimization Under Major Disruptions ..................................... 476 

Oluwadare Badejo, Marianthi Ierapetritou 

625e Multiscale Integration for Sustainable and Resilient Distributed Energy Systems (DESs) ..................... 478 

Natasha Chrisandina, Shivam Vedant, Eleftherios Iakovou, Efstratios N. Pistikopoulos, 

Mahmoud El-Halwagi 

625f New Product Introduction into a Pharmaceutical Manufacturing Network ............................................. 479 

Simon Brædder Lindahl, Deenesh K. Babi, Gurkan Sin 



625g Incentivizing Carbon Capture at Cellulosic Biorefineries: Integrated Optimization of Spatially 

Explicit Landscapes, Supply Chains, and Technology Portfolios ..................................................................... 481 

Eric O'Neill, Caleb Geissler, Christos Maravelias 

625h Project Portfolio Optimization of Carbon Capture and Utilization Technologies for Oil and 

Gas Industries ................................................................................................................................................... 482 

Pooja Zen Santhamoorthy, Selen Cremaschi, Krishnaraj Sambath, Hariprasad J. Subramani 

NETWORKED, DECENTRALIZED, AND DISTRIBUTED CONTROL 

545a Near-Optimal Distributed Linear-Quadratic Regulator for Networked Systems ..................................... 485 

Sungho Shin, Yiheng Lin, Guannan Qu, Adam Wierman, Mihai Anitescu 

545b On the Emergence of Symmetric Problem Structure in the Model Predictive Control of 

Numbered-up Modular Facilities ...................................................................................................................... 487 

Yi Dai, Andrew Allman 

545c Improving Computational Efficiency of Machine Learning-Based Distributed Predictive 

Control of Nonlinear Processes Using Feature Selection ................................................................................. 488 

Tianyi Zhao, Yingzhe Zheng, Cheng Hu, Zhe Wu 

545d Encrypted Model Predictive Control Design for Security to Cyber-Attacks ........................................... 489 

Atharva Vijay Suryavanshi, Aisha Alnajdi, Mohammed Alhajeri, Fahim Abdullah, Zhe Wu, 

Panagiotis Christofides 

545e From Statistical Mechanics to Distributed Process Control..................................................................... 490 

Erik Ydstie 

545f Optimal Resource Allocation in a Subsea Oil Production Network Using Distributed 

Feedback-Optimizing Control Based on Primal Decomposition ...................................................................... 492 

Risvan Dirza, Sigurd Skogestad, Dinesh Krishnamoorthy 

545g Distributed and Multiple Model Predictive Control for Rapid Load-Following Operation of 

Supercritical Pulverized Coal Power Plants ..................................................................................................... 494 

Sung Min Choi Hong, Elijah Hedrick, Katherine Hedrick, Daniel Beahr, Debangsu 

Bhattacharyya, Stephen Zitney, Benjamin P. Omell 

545h Dynamic Analysis and Stabilization of a Packed Bed Reactor (PBR) ..................................................... 496 

Guilherme Ozorio Cassol Sr., Stevan Dubljevic 

PROCESS DESIGN IN ENERGY AND SUSTAINABILITY: TOWARDS A NET ZERO 

CARBON ECONOMY 

485a Multiscale Optimization of Integrated Energy Systems Using Machine Learning Models for 

Market Interactions ........................................................................................................................................... 497 

Jaffer Ghouse, Jordan Jalving, Bernard Knueven, Xian Gao, Xinhe Chen, Damian Agi, Nicole 

Cortes, John Siirola, David Miller, Alexander Dowling 

485b An Operational Optimization Approach for Supply Network Decarbonization for Energy-

Chemical Co-Production .................................................................................................................................. 500 

Yuhe Tian, Benjamin Akoh 

485c Modeling the Mobility Transition - a Multi-Scale Approach ................................................................... 502 

Rahul Kakodkar, Swaminathan Sundar, Funda Iseri, Efstratios N. Pistikopoulos 



485d Evaluating Impacts of Carbon Taxes on the Economic Viability and Carbon Footprint of 

Plastic Production Pathways ............................................................................................................................. 503 

Bo-Xun WANG, Victor Zavala 

485e Optimization of Biomass to Fuels with Carbon Capture: Economic and Environmental 

Analysis ............................................................................................................................................................ 505 

Caleb Geissler, Christos Maravelias 

485f Development of an Interactive Software Tool for Designing Industrial Solvent Recovery 

Processes .......................................................................................................................................................... 506 

Jake Stengel, Austin Lehr, Emmanuel Aboagye, John Chea, Kirti Yenkie 

485g A Practical Perspective on CO2 Electrolysis in View of Future Net-Zero Energy Systems ..................... 508 

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

485h Process Design and Operation for the Flexible Electrification of Methanol Synthesis ........................... 510 

Jiaze Ma, Michael Rebarchik, Manos Mavrikakis, George Huber, Victor Zavala 

485i Electrified Ethane Cracking Reactor Design and Modeling ..................................................................... 513 

Cornelius Masuku 

SUSTAINABLE PROCESS SYNTHESIS, DESIGN AND INTENSIFICATION 

659a An Integrated Approach to Maximize Process and Strain Efficiency in Biochemical 

Processes:the Case of Bioplastics Production and Muconic Acid. ................................................................... 514 

Stefanos Xenios, Daniel Weilandt, Vassily Hatzimanikatis, Ljubisa Miskovic, Antonios Kokosis 

659b An Integrated Set of Methods, Algorithms and Software Components for Sustainable Process 

Design ............................................................................................................................................................... 517 

Orakotch Padungwatanaroj, Jakkraphat Kogncharoenkitkul, Raksina Promphan, Mario 

Eden, Rafiqul Gani 

659c Optimisation of Solar-Aided Hydrogen Production Process Integrated Carbon Capture Using 

Methyl Diethanolamine/Piperazine with Carbon Dioxide Utilisation .............................................................. 519 

Wanrong Wang, Nan Zhang, Jie Li 

659d Digitalization and Optimization Boost Decarbonization: Accelerating Net Zero from the 

Perspective of Carbon Capture and Utilization ................................................................................................ 521 

Zhimian Hao, Magda Barecka, Alexei A. Lapkin 

659e Modular Process Intensification Synthesis for Membrane-Based Reactive Separation Systems 

Towards Sustainable Hydrogen Production ...................................................................................................... 522 

Yuhe Tian, Ayooluwa Akintola 

659f Techno-Economic and Life Cycle Assessment of an Electro- and Bio-Catalytic Carbon 

Upgrade Process ............................................................................................................................................... 524 

Isaiah Chen, Andrew W. Ruttinger, Sarah M. Jordaan, Paulette Clancy 

659g Cryogenic Energy Storage: Design, Techno-Economic Analysis, and Integration with Power 

Plants and Renewables ..................................................................................................................................... 525 

Akhilesh Gandhi, Manali S. Zantye, Faruque Hasan 



PROCESS MONITORING AND FAULT DETECTION 

588a Optimal Hierarchical Stationarity Feature Extraction for Monitoring Start-up Intermittent 

Manufacturing .................................................................................................................................................. 526 

Yan Qin, Xunyuan Yin 

588b Optimal Sensor Network Design and State Estimation of Nonlinear Differential Algebraic 

System: Application to Corrosion Monitoring in a Power Plant Boiler ........................................................... 528 

Chandra Sekhar Somayajula, Debangsu Bhattacharyya, Xingbo Liu, Shanshan Hu 

588c Discovery of Cyclic Loops in Bayesian Network for Root Cause Diagnosis of Process Faults .............. 530 

Pallavi Kumari, Parth Shah, Qingsheng Wang, Faisal Khan, Joseph Kwon 

588d Alarm and Safety System Design Using Forward Flux Sampling ........................................................... 531 

Vikram Sudarshan, Warren Seider, Amish J. Patel, Ulku Oktem, Jeffrey E. Arbogast 

588e Disturbance Decoupled Functional Observers for Simultaneous Fault Detection and 

Estimation in Nonlinear Systems ..................................................................................................................... 533 

Costas Kravaris, Sunjeev Venkateswaran, Benjamin Wilhite 

588f An Advanced Set-Based Fault Diagnosis Approach for Uncertain Nonlinear Chemical 

Systems ............................................................................................................................................................. 534 

Bowen Mu, Joseph K. Scott 

588g Online Steady and Transient State Detection Using the Dickey-Fuller Test ........................................... 536 

Evren Turan, Johannes Jäschke 

588h Process Monitoring Optimization Via Unsupervised Clustering Metrics ................................................ 538 

Luis Briceno-Mena, Zachary Webb, Jose A. Romagnoli 

SOFTWARE TOOLS AND IMPLEMENTATIONS FOR PROCESS SYSTEMS ENGINEERING 

236a An Open-Source Python-Based Toolbox for Enabling Fast Process Operability Calculations ................ 541 

Victor Alves, San Dinh, Fernando V. Lima 

236b Omlt: Optimization and Machine Learning Toolkit ................................................................................ 543 

Francesco Ceccon, Jordan Jalving, Joshua Haddad, Alexander Thebelt, Calvin Tsay, Carl 

Laird, Ruth Misener 

236c GEMS: A Framework for Surrogate Modeling and Optimization with Guaranteed Error 

Bounds .............................................................................................................................................................. 545 

Ashfaq Iftakher, Chinmay Aras, Mohammed Sadaf Monjur, Faruque Hasan 

236d Energiapy - a Decision-Making and Risk Management Tool for Multi-Scale Modeling and 

Optimization ..................................................................................................................................................... 547 

Rahul Kakodkar, Moustafa Ali, Shivam Vedant, Efstratios N. Pistikopoulos 

236e Software and Advanced Solution Methods for Flexibility Analysis ........................................................ 549 

Michael Bynum, Bashar Ammari, Ignacio Grossmann, Taehun Kim, Carl Laird, Joshua 

Pulsipher, John Siirola, Stephen Zitney 

236f Pyomo.Doe: An Open-Source Package for Model-Based Design of Experiments in Python .................. 550 

Jialu Wang, Alexander Dowling 



236g Comando: An Open-Source Python Package for Optimal Design and Operation of Energy 

Systems ............................................................................................................................................................. 552 

Marco Langiu, David Yang Shu, Florian Joseph Baader, Dominik Hering, Uwe Bau, André 

Xhonneux, Dirk Müller, André Bardow, Alexander Mitsos, Manuel Dahmen 

236h Recent Developments in EAGO.jl (Easy Advanced Global Optimization in Julia) ................................ 555 

Robert Gottlieb, Matthew Wilhelm, Pengfei Xu, Matthew Stuber 

IN HONOR OF PROFESSOR REX REKLAITIS' 80TH BIRTHDAY (INVITED TALKS) 

300b Rex Reklaitis: Operations Research and Process Systems Engineering .................................................. 557 

Ignacio Grossmann 

300f You Want to Do What? Rex’s Brainchild: The New Directions Committee (1996 – 2006) ..................... 558 

Deborah Grubbe 

300g Honoring Prof. Reklaitis' Contributions to Mentoring and Energy and Sustainability Research ............ 559 

Bri-Mathias Hodge 

300h Some Thoughts on the Future of Advanced Drug Delivery Systems: New Materials and 

Models .............................................................................................................................................................. 560 

Nicholas Peppas 

300i Navigating Scheduling Research through Professor Reklaitis’ Career and Contributions ....................... 561 

Efstratios N. Pistikopoulos 

AREA PLENARY: FUTURE DIRECTIONS IN APPLIED MATHEMATICS AND 

NUMERICAL ANALYSIS (INVITED TALKS) 

184a Model-Based Control of Epithelial-Mesenchymal Transition through Signaling Regulation in 

Pancreas Cancer Cells ...................................................................................................................................... 562 

Varghese Kurian, Michelle Barbeau, Yu Luo, Janine Buonato, Babatunde A. Ogunnaike, 

Matthew Lazzara 

184b Machine Learning and Mechanism-Based Mathematical Modeling to Identify Biomarkers and 

Mechanisms behind Severe Pediatric Influenza Infection ................................................................................ 564 

Lauren Luciani, Brydie R. Huckestein, John Alcorn, Jason E. Shoemaker 

184c Quantum Algorithms for Calculating Light-Absorption and Thermal Properties of Molecules 

and Materials .................................................................................................................................................... 566 

Nicolas P. D. Sawaya 

184d Development of a Deterministic Optimization Approach, the Sdnbi Algorithm for Nonconvex 

and Combinatorial Bi-Objective Programming and Its Application to Molecular Design ............................... 567 

Ye Seol Lee, Amparo Galindo, George Jackson, Claire Adjiman 

184e A Feasible Path-Based Branch and Bound Algorithm for Strongly Nonconvex MINLP 

Problems in Process Synthesis and Intensification ........................................................................................... 569 

Chao Liu, Yingjie Ma, Jie Li 

184f Modeling of Multi-Dimensional Dynamics Using Layered Algorithms: Application to Lignin 

Depolymerization and Self-Assembly Simulation with Experimental Validation ............................................ 570 

Juhyeon Kim, Silabrata Pahari, Joseph Kwon 



APPLIED MATH FOR BIOLOGICAL SYSTEMS: PLANTS AND MICROBES 

586a Trick and Treat: Pulse Dosing to Eradicate Persister Bacteria ................................................................. 572 

Garima Singh, Mehmet Orman, Jacinta C. Conrad, Michael Nikolaou 

586b Analysis of Stress-Induced H2O2 Signaling Waveforms <em>in Planta</em> ....................................... 574 

Thomas Porter, Michael N. Heinz, Daniel James Lundberg, Allan M. Brooks, Tedrick Thomas 

Salim Lew, Kevin Silmore, Volodymyr Koman, Mervin Ang, Duc-Thinh Khong, Gajendra 

Pratap Singh, James Swan, Rajani Sarojam, Nam-Hai Chua, Michael Strano 

586c Discovery of Inhibitors for Mura Protein As Antimicrobials through an Integrated 

Computational and Experimental Approach ..................................................................................................... 575 

Fangyuan Zhang, Joshua Graham, Tianhua Zhai, Yanhong Liu, Zuyi Huang 

586d Building Bottom-up Kinetic Models for Optimizing Cell-Free Lignocellulose Degradation 

Systems ............................................................................................................................................................. 577 

Wheaton Schroeder, Daniel Olson, Costas D. Maranas 

586e Structure-Guided Metabolic Modeling of Non-Model Organisms .......................................................... 578 

Ratul Chowdhury 

586f Comparative Structural Analyses of Antimicrobial Resistant K. Pneumoniae metabolic 

Networks Via Stochastic Block Modeling and Machine Learning ................................................................... 579 

Victoria Jones, Prodromos Daoutidis 

586g Understanding the Redox Shift in a Clostridium Tyrobutyricum mutant Strain for Butanol 

Production through Genome-Scale Metabolic Modeling ................................................................................. 580 

Kiumars Badr, Loyal Murphy, Yi Wang, Jin Wang 

586h Identifying Thermodynamic Bottlenecks Caused By Osmotic Stress in the Genome-Scale 

Metabolic Model of Escherichia coli ................................................................................................................ 582 

Alexandre Tremblay, Pavlos Stephanos Bekiaris, Philipp Schneider, Radhakrishnan 

Mahadevan, Steffen Klamt 

ADVANCES IN COMPUTATIONAL METHODS AND NUMERICAL ANALYSIS - II 

542a Surrogate Modeling of 3D Flow Dynamics and Chemical Reactions Using Physics-

Constrained Deep Learning .............................................................................................................................. 583 

Youngseok Bak, Jong Min Lee 

542b A Machine Learning Approach to Bridge the Gap between the Kuramoto-Sivashinsky and the 

Navier-Stokes Equations for Thin Film Flow ................................................................................................... 585 

Cristina Martin Linares, Eleni Koronaki, Georgios Psarellis, George Karapetsas, Ioannis G. 

Kevrekidis 

542c A Data-Driven Approach to Determining Problem Well-Posedness ........................................................ 586 

Thomas Bertalan, Elizaveta Rebrova, George Kevrekidis, Ioannis G. Kevrekidis 

542d Nonlinear Data Fusion from Heterogeneous Partial Observation Sets .................................................... 587 

David Sroczynski, Erez Peterfruend, Ronald Coifman, Ioannis G. Kevrekidis 

542e Learning What to Learn: Common and Sensor-Specific Information across Multiple Sensors, 

with Some Thoughts about Sensor Spoofing and Causality ............................................................................. 588 

David Sroczynski, Felix Dietrich, George Kevrekidis, Ronen Talmon, Matthew Williams, 

David Siu, Ioannis G. Kevrekidis 



542f Towards Exact Designs in Optimal Experiment Campaigns .................................................................... 589 

Marco Sandrin, Benoit Chachuat, Constantinos C. Pantelides 

542g Squeeze Functional Approach for Adaptive Step Size in Solving Stiff ODE/Dae Problems .................. 590 

Gang Xu, Mark Stadtherr 

542h Partial Multiparametric Programming for Accelerating Optimal Control, Applied to an Air 

Separation Unit ................................................................................................................................................. 591 

Dustin Kenefake, Efstratios N. Pistikopoulos 

ADVANCES IN PROCESS CONTROL II 

299a Stable Economic Nonlinear Model Predictive Control without a Pre-Calculated Steady-State 

Optimum ........................................................................................................................................................... 592 

Kuan-Han Lin, Lorenz Biegler 

299b Hybrid Model-Based MPC with Guarantees on Stability and Applicability Domain: 

Application to Chemical, Biochemical, and Hydraulic Fracturing Systems .................................................... 594 

Mohammed Saad Faizan Bangi, Joseph Kwon 

299c Model Predictive Control As a Reinforcement Learning Policy: Faster Learning Via Policy 

Rollouts ............................................................................................................................................................ 595 

Elijah Hedrick, Katherine Hedrick, Debangsu Bhattacharyya, Stephen Zitney, Benjamin P. 

Omell 

299d Model-Based Fault Diagnosis and Fault Tolerant Control for Safety-Critical Chemical 

Reactors ............................................................................................................................................................ 597 

Pu Du, Joshiba Ariamuthu Venkidasalapathy, Sunjeev Venkateswaran, Benjamin Wilhite, 

Costas Kravaris 

299e Quantum Technologies and Model Predictive Control ............................................................................ 599 

Kip Nieman, Helen Durand 

299f Stability-Preserving Automatic Tuning of PID Control with Reinforcement Learning ........................... 601 

Ayub Lakhani, Myisha Ahmed Chowdhury, Qiugang Jay Lu 

299g An Advanced MPC for Nonlinear Large-Scale Dynamic Systems Based on Data-Driven 

POD/ANNs Method ......................................................................................................................................... 603 

Weiguo Xie 

299h Quantitative Comparison of Model-Free Reinforcement Learning and Data-Driven Model 

Based Optimal Control ..................................................................................................................................... 604 

Tae Hoon Oh 

DATA-DRIVEN DYNAMIC MODELING, ESTIMATION AND CONTROL II 

106a Building a Large-Scale Kinetic Model for Saccharomyces Cerevisiae: Challenges and Insights ........... 606 

Mengqi Hu, Hoang Dinh, Yihui Shen, Charles Foster, Patrick Suthers, Joshua D. Rabinowitz, 

Costas D. Maranas 

106b Hybrid Modeling of Bioprocesses Based on a Kinetic Canonical Formalism ......................................... 607 

Tim Forster, Daniel Vázquez, Mariano Nicolas Cruz Bournazou, Alessandro Butté, Gonzalo 

Guillén-Gosálbez 



106c Inverse Backward Analysis of Neural Approximants of Ordinary Differential Equations ...................... 609 

Thomas Bertalan, Aiqing Zhu, Beibei Zhu, Yifa Tang, Ioannis G. Kevrekidis 

106d Experimental Demonstration of Closed-Loop Optimization of a Single Column Pressure 

Swing Adsorption (PSA)-Based Oxygen Concentrator Using Machine Learning ........................................... 610 

Zeping Chen, Andrew Branen, Mayuresh Kothare, Gautam Kumar 

106e Nonlinear Reactor Design Optimization with Embedded Microkinetic Model Information for 

Sustainable Shale Gas Processing ..................................................................................................................... 611 

Kanishka Ghosh, Santiago Salas, Jennifer B. Dunn, Alexander Dowling 

106f Deep Learning Aided Koopman Predictive Control for Post-Combustion CO2 Capture Process ............ 614 

Xuewen Zhang, Benjamin Decardi-Nelson, Xunyuan Yin 

106g Development of Algorithms for Augmenting and Replacing Conventional Process Control 

Using Reinforcement Learning ........................................................................................................................ 616 

Daniel Beahr, Matthew Alastanos, Elijah Hedrick, Debangsu Bhattacharyya 

106h Data-Driven Predictive Control of Two-Timescale Dynamics: Application to a Battery System ........... 618 

Bhavana Bhadriraju, Joseph Kwon, Faisal Khan 

DATA-DRIVEN DYNAMIC MODELING, ESTIMATION AND CONTROL III 

182a Data-Driven Discovery of Sparse Dynamical Model of Cardiac System for Model Predictive 

Control .............................................................................................................................................................. 620 

Siddharth Prabhu, Srinivas Rangarajan, Mayuresh Kothare 

182b Convex Optimal Control of Multi-Time-Scale Systems Using Input Convex Temporal 

Convolutional Neural Networks ....................................................................................................................... 621 

Shu Yang, Sambit Ghosh, Ungorr Nassery, B Wayne Bequette 

182c Predicting Goal Attainment in Control-Oriented Behavioral Interventions Using a Data-

Driven System Identification Approach ........................................................................................................... 623 

Sarasij Banerjee, Rachael Kha, Daniel Rivera, Eric Hekler 

182d Modeling Tipping Points in the Reduced-Order Stochastic Dynamics of a Population of 

Interacting Agents ............................................................................................................................................. 626 

Cristina Martin Linares, Tianqi Cui, Gianluca Fabiani, Nikolas Evangelou, Constantinos 

Siettos, Ioannis G. Kevrekidis 

182e Reduced-Order Modeling and Predictive Control of Nonlinear Processes Using Machine 

Learning ........................................................................................................................................................... 627 

Tianyi Zhao, Yingzhe Zheng, Zhe Wu 

182f Recovery of Transparent Dynamic Models from Black-Box Systems Using Symbolic 

Regression. ....................................................................................................................................................... 628 

Benjamin Cohen, Burcu Beykal, George M. Bollas 

182g Process Aware Data Driven Modeling and Model Predictive Control of Monoclonal Antibody 

Bioreactor ......................................................................................................................................................... 630 

Samardeepsingh Sarna, Nikesh Patel, Brandon Corbett, Chris McCready, Prashant Mhaskar 

182h Learning Linear Representations of Nonlinear Dynamics Using Deep Learning ................................... 631 

Akhil Ahmed, Antonio del Rio Chanona, Mehmet Mercangoez 



MODELING, CONTROL, AND OPTIMIZATION OF ENERGY SYSTEMS II 

623a Multistage NMPC for Demand Uncertainty of Gas Pipeline Networks .................................................. 634 

Sakshi Naik, Robert Parker, Michael Bynum, Carl Laird, Lorenz Biegler 

623b Multi-Stage Dynamic Optimization-Based Scheduling and Demand Side Management of 

Hybrid Renewable Energy Systems Under Uncertainties ................................................................................ 636 

P S Pravin, Xiaonan Wang, Zhe Wu 

623c A Two-Level Optimization Framework with Consideration of Economic Benefits and Long-

Term Capacity Fading for Battery Energy Storage Systems ............................................................................ 638 

Jiwei Yao, Tao Gao, John Hedengren, Kody Powell 

623d Bayesian Optimization with Reference Models: A Case Study in MPC for HVAC Central 

Plants ................................................................................................................................................................ 641 

Qiugang Lu, Leonardo Gonzalez, Ranjeet Kumar, Victor Zavala 

623f Autoencoder Based Dimensionality Reduction to Select Representative Periods for Energy 

System Planning Models .................................................................................................................................. 643 

Marc Barbar, Dharik Mallapragada 

623g Technoeconomic Assessment of Coupling an Existing Nuclear Power Plant with a Low 

Temperature Electrolysis Unit .......................................................................................................................... 644 

Radhakrishna Tumbalam Gooty, Konor Frick, Jaffer Ghouse, Jason Hansen, John Siirola, 

David Miller 

623h Multiscale Computational Fluid Dynamics Modeling of Spatial Atomic Layer Etching for 

Aluminum Oxide Thin Films ........................................................................................................................... 646 

Sungil Yun, Matthew Tom, Feiyang Ou, Henrik Wang, Gerassimos Orkoulas, Panagiotis 

Christofides 

ADVANCES IN MACHINE LEARNING AND INTELLIGENT SYSTEMS II 

543a A Multi-Fidelity, Physics-Informed Approach to Active Learning-Guided Experiment Design 

for the Study of Ammonia Synthesis Via Plasma Catalysis .............................................................................. 647 

Ketong Shao, Ali Mesbah 

543b A Data Reconciliation Methodology for Reduced Order Modeling of Process Systems ......................... 650 

Arijit Chakraborty, Harshal Marathe, Venkat Venkatasubramanian 

543c Improved Long-Short Term Memory Model for Dynamic and Multimodal Processes Based on 

K-Means Clustering: Application to an Industrial 2, 3-Bdo Distillation Process ............................................. 651 

Yeongryeol Choi, Bhavana Bhadriraju, Hyungtae Cho, Jongkoo Lim, Il Moon, Joseph Kwon, 

Junghwan Kim 

543d Computer-Aided Fuel Design with Generative Graph Machine Learning .............................................. 653 

Jan G. Rittig, Martin Ritzert, Artur M. Schweidtmann, Stefanie Winkler, Jana M. Weber, 

Philipp Morsch, Karl A. Heufer, Martin Grohe, Alexander Mitsos, Manuel Dahmen 

543e Simultaneous Hybrid Modeling of Distillation Towers with a Linear Correction Model for 

Different Tower Operations .............................................................................................................................. 655 

Carlos Rodriguez, Prashant Mhaskar, Vladimir Mahalec 



543f Offset-Free Deep Deterministic Policy Gradient with Lyapunov Learning Penalties .............................. 657 

Elijah Hedrick, Katherine Hedrick, Debangsu Bhattacharyya, Stephen Zitney, Benjamin P. 

Omell 

543g Premexotac: Bitterants in-Silico Screening Using Machine Learning for Advanced 

Pharmaceutical Development ........................................................................................................................... 659 

Gerardo De León, Eleonore Fröhlich, Sharareh Salar-Behzadi 

543h On-Line Learning in Model Predictive Control of Nonlinear Processes: Generalization 

Guarantees and Stability Analysis .................................................................................................................... 661 

Cheng Hu, Zhe Wu 

PLANNING, SCHEDULING, SUPPLY CHAIN AND LOGISTICS - II 

658a Diagnosis of Linear Programming Supply Chain Optimization Models: Minimizing Changes 

for New Parameter Values ................................................................................................................................ 662 

Sitoshna Jatty, Niharika Singh, Ignacio Grossmann, Leonardo Salsano de Assis, Christos 

Galanopoulos, Bianca Springub, Nga Tran 

658b A Generic Unit-Specific Event-Based Mathematical Formulation for Short-Term Scheduling 

Multipurpose Batch Plants ............................................................................................................................... 664 

Dan Li, Nikolaos Rakovitis, Taicheng Zheng, Jie Li 

658c Reactive Optimization of Supply Chain Networks Under Disruptions ................................................... 666 

Daniel Ovalle, Ignacio Grossmann, Carl Laird, Yixin Ye, Kyle Harshbarger, Scott J. Bury 

658d Strengthening Production Scheduling Formulations By Incorporating Record Keeping 

Variables ........................................................................................................................................................... 668 

Nathan Adelgren, Christos T. Maravelias 

658e Data-Driven Robust Optimization Approach for Scheduling Oil Pipeline Systems ................................ 670 

Amir Baghban, Pedro Castro, Fabricio Oliveira 

658f Extensions to the Guaranteed-Service Model for Safety Stock Positioning in Industrial 

Environments .................................................................................................................................................... 672 

Victoria G. Achkar, Braulio Brunaud, Hector Perez, Rami Musa, Carlos Méndez, Ignacio 

Grossmann 

658g Optimal Design and Operation of CO2 Transportation and Storage Infrastructure for Industrial 

Clusters ............................................................................................................................................................. 675 

Jude O. Ejeh, Sergey Martynov, Solomon F. Brown, Mahdi Ahmed 

658h Capacity Planning Considering Both Large-Scale Conventional Facility and Small-Scale 

Modular Device for Shale Gas Water Management ......................................................................................... 677 

Kaiyu Cao, Niranjan Sitapure, Joseph Kwon 

DESIGN AND OPERATIONS UNDER UNCERTAINTY - II 

483a Dynamic Real-Time Scheduling and Control Under Uncertainty ........................................................... 679 

Daniela Dering De Lima Silva, Christopher Swartz 

483b Parallel Solution of Optimal Gas Network Control Under Uncertainty .................................................. 682 

Michael Bynum, Lorenz Biegler, Carl Laird, Sakshi Naik, Robert Parker, John Siirola 



483c Constrained Robust Bayesian Optimization of Expensive Black-Box Functions Under 

Uncertainty ....................................................................................................................................................... 683 

Akshay Kudva, Farshud Sorourifar, Joel Paulson 

483d Deep Reinforcement Learning to Address Uncertainties in Computational Molecular Design .............. 685 

Bryan Tantisujjatham, Abdulelah Alshehri, Fengqi You 

483e Technology Prioritization for Biofuel Supply Chain Design Via Stochastic Optimization ..................... 693 

Yifu Chen, Eric O'Neill, Christos Maravelias 

483f Multi-Objective Optimization of Flexible Integrated Biorefinery Design ............................................... 694 

Yuqing Luo, Marianthi Ierapetritou 

483g An End-to-End Design and System Integration for Biomanufacturing on Mars Under 

Uncertainty ....................................................................................................................................................... 696 

Georgios Makrygiorgos, Aaron J. Berliner, Anthony Abel, Stefano Cestellos-Blanco, Jeremy 

Adams, Nishi Thapliyal, Amor Menezes, Peidong Yang, Douglas S. Clark, Adam P. Arkin, Ali 

Mesbah 

483h Development of a Health Monitoring Framework Under Uncertainty for Supercritical Coal 

Power Plants Considering Material and Operational Uncertainties .................................................................. 698 

Katherine Hedrick, Elijah Hedrick, Benjamin P. Omell, Stephen Zitney, Debangsu 

Bhattacharyya 

Author Index 

 




