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Preface

It is our great pleasure to present this volume of Computer-Aided Chemical Engineering for the joint event
of the 12" International Symposium on Process Systems Engineering (PSE) and the 25" European
Symposium on Computer Aided Process Engineering (ESCAPE) in Copenhagen, Denmark. Through this
conference we would like to highlight the contributions of the process systems engineering community to the
sustainability of the modern society. Through contributions from academia and industry, we aim to establish
the core products of PSE/CAPE, to point out the new and changing scope of our achievements, and to define
the future challenges we face. We also would like to celebrate the 25™ anniversary of the ESCAPE-series, the
12™ PSE conference and the 39" year of the Computers and Chemical Engineering journal.

The PSE series is a triennial conference which has been held since 1982, organized on behalf of the
international PSE Executive Committee with representations from countries from the Asia-Pacific, Europe
and the Americas. The annual ESCAPE series started in Elsinore, Denmark in 1992 and is organized on
behalf of the CAPE working party of the European Federation of Chemical Engineering. In 2006 these two
events were also combined in Garmisch-Partenkirchen, Germany.

Both symposia serve as a forum for engineers, scientists, researchers, managers and students from academia
and industry to report on progress that has been made in PSE/CAPE, to discuss the current challenges that
need to be addressed, and, to highlight new developments in the applications of methods, algorithms, tools to
solve a wide range of problems. The PSE-2015/ESCAPE-25 joint event includes a large number of keynote
lecturers from industry and academia as well as four plenary lectures covering topics on globalization,
energy, environment and health from well-known experts from all over the world. In addition close to 525
papers will be presented covering the following topics: modelling, numerical analysis and simulation;
mathematical programming (optimization); cyber-infrastructure, informatics and intelligent systems; process
and product synthesis/design; process dynamics, control and monitoring; abnormal events management and
process safety; plant operations, integration, planning/scheduling and supply chain; enterprise-wide
management and technology-driven policy making. As well as the following domain applications: molecular,
biological, pharmaceutical, food, energy, and environmental systems engineering.

More than 1200 abstracts were submitted and the final technical program includes around 520 presentations
out of which, 425 manuscripts are included in this proceedings volume. These manuscripts have been peer-
reviewed and we thank the scientific committee members for their timely and thorough reviews. We would
also like to thank our volunteers (Stefano Cignitti, Seyed S. Mansouri, Amata Anantpinijwatna, Maria-Ona
Bertran, Rebecca Frauzem, Thomas Bisgaard and Xavi Flores-Alsina), without whose help this proceedings
volume would not have been ready on time. Finally, we thank all the authors for their high quality
manuscripts and for submitting them on time. We do hope the contents of this volume will serve as valuable
reference to the scientific community and practitioners of systems engineering and a permanent record of the
joint PSE-2015/ESCAPE-25 conference.

Krist V. Gernaey, Jakob K. Huusom & Rafiqul Gani 7 March 2015
Department of Chemical & Biochemical Engineering
Technical University of Denmark, DK-2800 Lyngby, Denmark
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MDP formulation and solution algorithms for inventory management with multiple suppliers and
supply and demand uncertainty
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A continuous-time MILP model for direct heat integration in batch plants
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Water exchange in eco-industrial parks through multiobjective optimization and game theory
Manuel Ramos, Marianne Boix, Didier Aussel, Ludovic Montastruc, Patrick Vilamajo, Serge
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Chen Chen, Ross Wakelin

Modelling of environmental impacts and economic benefits of fiber reinforced polymers composite
recycling pathways
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A duality-based approach for bilevel optimization of capacity expansion
Pablo Garcia-Herreros, Pratik Misra, Erdem Arslam, Sanjay Mehta, Ignacio E. Grossmann
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Franco M. Novara, Gabriela P. Henning
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Optimization of petrochemical process planning using naphtha price forecast and process modeling
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dynamics
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Interplant carbon integration towards phased footprint reduction targets
Dhabia M. Al-Mohannadi, Patrick Linke, Sumit K. Bishnu, Sabla Y. Almouri
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Product and process network modelling and pathway optimization with life cycle functional analysis:
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An evaluation of thermodynamic models for the prediction of solubility of phytochemicals from
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Computer-aided framework for design of pure, mixed and blended products
Stefano Cignitti, Lei Zhang, Rafiqul Gani
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Plant-wide control of a continuous tablet manufacturing for Quality-by-Design based pharmaceutical
manufacturing
Ravendra Singh, Fernando Muzzio, Marianthi lerapetritou, Rohit Ramachandran

Systematic retrofitting methodology for recrystallization of thermally unstable active pharmaceutical
ingredients
Gioele Casola, Hirokazu Sugiyama, Satoshi Yoshikawa, Hayao Nakanishi, Masahiko Hirao

Modeling of crystallization of solid oral drug forms in a dropwise additive manufacturing system
Elcin Igten, Zoltan K. Nagy, Gintaras V. Reklaitis

Macroporous microparticles for pharmaceutical and medical applications
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Optimal resin selection for integrated chromatographic separations in high-throughput
screening
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cases: lbuprofen and Artemisinin
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Optimal scheduling of air separation with cryogenic energy storage
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Oluwamayowa Amusat, Paul Shearing, Eric S. Fraga

Energy assessment of different configurations for the ethanol production process from
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problems 2315
Carl Haikarainen, Frank Pettersson, Henrik Saxén

A rolling horizon stochastic programming framework for the energy supply and demand
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Optimal dynamic operation of adsorption-based energy systems driven by fluctuating renewable
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A spatial multi-period mixed integer linear programming (MILP) model for optimal power planning:
CO2 emissions mitigation 2345
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Structural similarities and differences between smart grids and process industry supply chains: India
case study
Nikita Patel, Rishabh Abhinav, Babji Srinivasan, Rajagopalan Srinivasan

Integrated computational and experimental studies of microalgal production of fuels and chemicals
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approach
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Pourkashanian

Dynamic response of fuel cell gas turbine hybrid to fuel composition changes using hardware-based
simulations
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Chen Li, Selen Cremaschi

Energy consumption scheduling of smart homes with microgrid under multi-objective optimisation
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A framework for the dynamic modelling of PI curves in microalgae
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Simultaneous design and planning of CO2 transport pipeline network for carbon dioxide capture and
sequestration project
Xiong Zou, Hongguang Dong, Jian Li, Jingqu Wang

Environmental, societal and economical optimization of a bioethanol supply chain
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