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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
th
 International Symposium on Process Systems Engineering (PSE) and the 25

th
 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
th
 anniversary of the ESCAPE-series, the 

12
th
 PSE conference and the 39

th
 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.  
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Martin Jelemenský, Ayush Sharma, Radoslav Paulen, Miroslav Fikar 
1577 

Supercritical gas recycle analysis for surge control of centrifugal compressors 

Sara Budinis,  Nina F. Thornhill 
1583 

Software sensors design and selection for the production of biodiesel from grease trap wastes 

Efrén Aguilar-Garnica,  Juan P. García-Sandoval 
1589 

Improving data reliability for process monitoring with fuzzy outlier detection 

Harakhun Tanatavikorn, Yoshiyuki Yamashita 
1595 

Inversion-based feedforward control design for the droop model 

Alexander Schaum, Thomas Meurer 
1601 

Effect of solvent content on controllability of extractive distillation columns 

Wagner B. Ramos,  Marcella F. Figueirêdo,  Karoline D. Brito,  Romildo P. Brito 
1607 

High purity, high recovery, multi-component methanol distillation control 

Isuru A.  Udugama,  Tajammal Munir,  Robert Kirkpatrick,  Brent R. Young,  Wei Yu 
1613 

Implementation of model predictive control in industrial gasoline desulfurization process 

Kornkrit Chiewchanchairat,  Pornchai Bumroongsri,  Veerayut Lersbamrungsuk,  Amornchai 

Apornwichanop,  Soorathep Kheawhom 

1619 

Maximizing profit of semi batch autocatalytic esterification process in the presence of disturbance: 

application of cascaded-conditional based online dynamic optimization 

Fakhrony S. Rohman,  Suhairi A. Sata,  Norashid Aziz 

1625 

MIMO neural Wiener based model predictive control (NWMPC) for MTBE reactive distillation 

using simulated annealing- particle swarm optimization (SA-PSO) 

Muhamad N. Murat, Sudibyo, Norashid Aziz 

1631 

A real time particle size control framework in non-isothermal antisolvent crystallization processes 

Navid Ghadipasha,  Stefania Tronci,  Roberto Baratti,  Jose A. Romagnoli 
1637 

Multivariable adaptive Lyapunov fuzzy controller for pH neutralisation process 

Mohd F. Zanil, Mohd A. Hussain 
1643 

Detection of changes in fouling behaviour by simultaneous monitoring of thermal and hydraulic 

performance of refinery heat exchangers 

Emilio Díaz-Bejarano,  Francesco Coletti,  Sandro Macchietto 

1649 

Dosage of filter aids in the case of pure surface filtration – an optimal control approach 

Michael Kuhn, Heiko Briesen 
1655 

Best of breed control of platinum precipitation reactors 

Rotimi Agbebi, Carl Sandrock 
1661 

Multivariate analysis of industrial scale fermentation data 

Lisa Mears, Rasmus Nørregård, Stuart M. Stocks, Mads O. Albaek, Gürkan Sin, Krist V. Gernaey, 

Kris Villez 

1667 



Model-based observation and design of crystal shapes via controlled growth-dissolution cycles 

Holger Eisenschmidt,  Naim Bajcinca,  Kai Sundmacher 
1673 

Adsorption based competitive purity control in crystallization 

Akos Borsos, Zoltan K. Nagy 
1679 

Stabilizing control for reactor/separator processes with gas and liquid recycles 

Hiroya Seki 
1685 

Extended VRFT method for controller design of nonlinear systems based on block-oriented model 

structures 

Jyh-Cheng Jeng,  Yi-Wei Lin,  Min-Wei Lee 

1691 

Linear or nonlinear? Comparing measures of nonlinearity 

Malik M. Tahiyat,  M. A. A. Shoukat Choudhury 
1697 

Model predictive control for the self-optimized operation in wastewater treatment plants 

Mario Francisco,  Sigurd Skogestad,  Pastora Vega 
1703 

Off-line tube-based robust model predictive control for uncertain and highly exothermic 

polymerization processes 

Pornchai Bumroongsri,  Veerayut Lersbamrungsuk,  Soorathep Kheawhom 

1709 

Optimization based constrained unscented gaussian sum filter 

Krishna K. Kottakki, Sharad Bhartiya, Mani Bhushan 
1715 

Systematic control structure evaluation of two-stage-riser fluidized catalytic pyrolysis processes 

Zhihong Yuan,  Ping Wang,  Mario R. Eden 
1721 

Novel data segmentation methods for data driven process analyses 

Rajesh Paul,  M. A. A. Shoukat Choudhury 
1727 

Robust model predictive control strategy for LTV and LPV systems of the internal reforming solid 

oxide fuel cell 

Narissara Chatrattanawet,  Soorathep Kheawhom,  Amornchai Arpornwichanop 

1733 

Plantwide predictive monitoring of sulfur emissions in tail gas treatment units 

Eva M. Speelmanns,  Francesco Rossi,  Andres R. Leon-Garzon,  Flavio Manenti 
1739 

Robust control of industrial propylene-propane fractionation process 

Cristian Patrascioiu,  Nicolae Paraschiv,  Anh C. Minh,  Marian Popescu 
1745 

Improved optimization-based design of PID controllers using exact gradients 

Chriss Grimholt, Sigurd Skogestad 
1751 

Enhancing xylitol bio-production by an optimal feeding policy during fed-batch operation 

Oscar A. Prado-Rubio,  Héctor Hernández-Escoto,  Divanery Rodriguez-Gomez,  Sarote 

Sirisansaneeyakul,  Ricardo Morales-Rodriguez 

1757 

Performance evaluation of bayesian state estimators for nonlinear dae systems using a moderately 

high dimensional reactive distillation column model 

Jalesh L. Purohit,  Sachin C. Patwardhan,  Sanjay M. Mahajani 

1763 

State estimation in fermentation of lignocellulosic ethanol. Focus on the use of pH measurements 

Miguel Mauricio-Iglesias, Krist V. Gernaey, Jakob K. Huusom 
1769 

Dynamic simulation and analysis of slug flow impact on offshore natural gas processing: TEG 

dehydration, Joule-Thomson expansion and membrane separation 

Lara de O. Arinelli,  Ofélia Q. F. Araújo,  José L. de Medeiros 

1775 

Contributed Papers  

T-6: Abnormal Events Management and Process Safety 
 

Automata based test plans for fault diagnosis in batch processes 

Chuei-Tin Chang,  Wei-Chung Hsieh 
1781 



Modelling and monitoring of natural gas pipelines: new method for leak detection and localization 

estimation 

Xinghua Pan,  M. Nazmul Karim 

1787 

Dynamic artificial immune system with variable selection based on causal inference 

Yidan Shu, Jinsong Zhao 
1793 

A smart safety system for chemical processes 

Rafael M. Soares,  Argimiro R. Secchi,  José C. Pinto 
1799 

Shape constrained splines with discontinuities for anomaly detection in a batch process 

Kris Villez, Jonathan Habermacher 
1805 

Quantifying model uncertainty in scarce data regions – a case study of particle erosion in pipelines 

Wei Dai, Selen Cremaschi 
1811 

Leak identification using extended Kitanidis-Kalman filter 

C. Ganesh,  Pushkar Ballal,  Mani Bhushan,  Sachin C. Patwardhan 
1817 

Process monitoring and fault detection in non-linear chemical process based on multi-scale kernel 

Fisher discriminant analysis 

Norazwan M. Nor,  Mohd A. Hussain,  Che R. C. Hassan 

1823 

Hierarchical fault propagation and control strategy from the resilience engineering perspective: A 

case study with petroleum refining system 

Jinqiu Hu,  Laibin Zhang,  Xi Ma,  Zhansheng Cai 

1829 

Risk analysis applied to bioethanol dehydration processes: azeotropic distillation versus extractive 

distillation 

Adriana Avilés-Martínez,  Nancy Medina-Herrera,  Arturo Jiménez-Gutiérrez,  Medardo Serna-

González,  Agustín J. Castro-Montoya 

1835 

Contributed Papers  

T-7: Plant Operations, Integration, Planning /Scheduling and Supply Chain 
 

Supply chain design and planning accounting for the triple bottom line 

Bruna A. Mota,  Maria Isabel Gomes,  Ana Carvalho,  Ana P. Barbosa-Póvoa 
1841 

Planning of a multiproduct pipeline integrating blending and distribution 

Diovanina Dimas,  Valéria V. Murata,  Sérgio M. S. Neiro,  Susana Relvas,  Ana P. Barbosa-Póvoa 
1847 

Optimal multi-period investment analysis for flexible pulp mill utility systems 

Elin Svensson 
1853 

Scenario-based price negotiations vs. game theory in the optimization of coordinated supply chains 

Kefah Hjaila,  Luis Puigjaner,  Antonio Espuña 
1859 

On the complexity of production planning and scheduling in the pharmaceutical industry: the 

Delivery Trade-offs Matrix 

Samuel Moniz, Ana P. Barbosa-Póvoa, Jorge Pinho de Sousa 

1865 

Flare minimization of ethylene plant start-up via resource-task network approach 

Guang Song,  Tong Qiu,  Bingzhen Chen 
1871 

Phenomenological decomposition heuristic for process design synthesis of oil-refinery units 

Brenno C. Menezes,  Jeffrey D. Kelly,  Ignacio E. Grossmann 
1877 

A value chain optimisation model for a biorefinery with feedstock and product choices 

Madeleine J. Bussemaker, Kenneth Day, Geoffrey Drage, Franjo Cecelja 
1883 

Downstream petroleum supply chains planning under uncertainty 

Leão J. Fernandes,  Susana Relvas,  Ana P. Barbosa-Póvoa 
1889 

Optimal management of shuttle robots in a laboratory automation system of a cement plant 

Christian Schoppmeyer,  Christian Sonntag,  Siddharth Gajjala,  Sebastian Engell 
1895 



A novel approach to predict violations and to define the reference contaminant and operation in 

water using networks 

Ewerton E. S. Calixto,  Flávio S. Francisco,  Fernando L. P. Pessoa,  Eduardo M. Queiroz 

1901 

MDP formulation and solution algorithms for inventory management with multiple suppliers and 

supply and demand uncertainty 

Joohyun Shin,  Jay H. Lee 

1907 

Optimal design of closed-loop supply chain networks with multifunctional nodes 

Magdalini A. Kalaitzidou,  Pantelis Longinidis,  Michael C. Georgiadis 
1913 

Simultaneous optimisation of economic and environmental objectives with dynamic price signals 

and operational constraints 

Tristan Lambert,  Andrew F. A. Hoadley,  Barry Hooper 

1919 

Integration of scheduling and vessel routing in pipeless plants 

Munawar A. Shaik,  Pulkit Mathur 
1925 

A mean value cross decomposition strategy for demand-side management of a pulping 

process 
Hubert Hadera,  Per Wide,  Iiro Harjunkoski,  Juha Mäntysaari,  Joakim Ekström,  Guido Sand,  

Sebastian Engell 

1931 

Tighter integration of maintenance and production in short-term scheduling of multipurpose process 

plants 

Matteo Biondi,  Guido Sand,  Iiro Harjunkoski 

1937 

Integrating control and scheduling based on real-time detection of divergence 

Preeti Rathi,  Shanmukha M. Bhumirreddy,  Naresh N. Nandola,  Iiro Harjunkoski,  Rajagopalan 

Srinivasan 

1943 

Resource efficiency indicators for real-time monitoring and optimization of integrated chemical 

production plants 

Marc Kalliski,  Daniel Krahé,  Benedikt Beisheim,  Stefan Krämer,  Sebastian Engell 

1949 

A meta-multiparametric framework: Application to the operation of bio-based energy supply chains 

Sergio Medina,  Ahmed Shokry,  Javier Silvente,  Antonio Espuña 
1955 

A continuous-time MILP model for direct heat integration in batch plants 

Pedro M. Castro,  Bruno Custódio,  Henrique A. Matos 
1961 

Improving pharmaceutical batch production processes with data-based tiered approach 

Lukas G. Eberle,  Hirokazu Sugiyama,  Stavros Papadokonstantakis,  Andreas Graser,  Rainer 

Schmidt,  Konrad Hungerbühler 

1967 

Integrated cyclic scheduling and operation optimization for cracking furnaces system considering 

feed changeover 

Yangkun Jin,  Jinlong Li,  Wenli Du,  Feng Qian 

1973 

MINLP model and two-level algorithm for the simultaneous synthesis of heat exchanger networks 

and utility systems 

Emanuele Martelli, Alberto Mian, François Maréchal 

1979 

Process simulations supporting a techno-economic framework to optimize the biorefinery supply 

chains 

Sumesh Sukumara,  Kwabena Darkwah,  Jeffrey R. Seay 

1985 

A rescheduling algorithm for a large-scale reverse osmosis desalination plant under uncertain fresh 

water demand 

Jian Wang,  Aipeng Jiang,  Lekai Lian,  Guohui Huang,  Qiang Ding,  Shu Jiangzhou 

1991 



Water exchange in eco-industrial parks through multiobjective optimization and game theory 

Manuel Ramos,  Marianne Boix,  Didier Aussel,  Ludovic Montastruc,  Patrick Vilamajo,  Serge 

Domenech 

1997 

Conceptual design of cost-effective and environmentally-friendly configurations for an integrated 

industrial complex 

Chen Chen, Ross Wakelin 

2003 

Modelling of environmental impacts and economic benefits of fiber reinforced polymers composite 

recycling pathways 

Phuong A. Vo Dong,  Catherine Azzaro-Pantel,  Marianne Boix,  Leslie Jacquemin,  Serge 

Domenech 

2009 

A MILP transshipment model to integrate and re-engineer distillation columns into overall processes. 

Konstantinos A. Pyrgakis, Kipouros P. Ioannis, Antonis C. Kokossis 
2015 

A duality-based approach for bilevel optimization of capacity expansion 

Pablo Garcia-Herreros, Pratik Misra, Erdem Arslam, Sanjay Mehta, Ignacio E. Grossmann 
2021 

A hybrid CP/MILP approach for big size scheduling problems of multiproduct, multistage batch 

plants 

Franco M. Novara, Gabriela P. Henning 

2027 

Optimal scheduling of liquid drug product manufacturing 

Lukas G. Eberle, Elisabet Capón-Garcia, Martin Senninger, Hirokazu Sugiyama, Andreas Graser, 

Rainer Schmidt, Konrad Hungerbühler 

2033 

Optimization of petrochemical process planning using naphtha price forecast and process modeling 

Hweeung Kwon,  Byeonggil Lyu,  Kyungjae Tak,  Jinsuk Lee,  Il Moon 
2039 

Contributed Papers  

T-8: Enterprise-wide Management and Technology-driven Policy Making 
 

Agent-based model of the German biodiesel supply chain 

Jorge A. Moncada, Martin Junginger, Zofia Lukszo, André Faaij, Margot Weijnen 
2045 

A study of the sustainable development of China's phosphorus resources industry based on system 

dynamics 

Shujie Ma,  Shanying Hu,  Dingjiang Chen,  Yuzhong Feng 

2051 

Interplant carbon integration towards phased footprint reduction targets 

Dhabia M. Al-Mohannadi, Patrick Linke, Sumit K. Bishnu, Sabla Y. Almouri 
2057 

Decision support by multicriteria optimization in process development: An integrated approach for 

robust planning and design of plant experiments 

Michael Bortz,  Volker Maag,  Jan Schwientek,  Regina Benfer,  Roger Böttcher,  Jakob Burger,  

Erik von Harbou,  Norbert Asprion,  Karl-Heinz Küfer,  Hans Hasse 

2063 

Product and process network modelling and pathway optimization with life cycle functional analysis: 

the case of biofuels 

Daniel Garcia, Fengqi You 

2069 

Contributed Papers  

T-9.1: Molecular Systems Engineering 
 

Computer-aided design of solvents for the recovery of a homogeneous catalyst used for alkene 

hydroformylation 

Kevin McBride,  Kai Sundmacher 

2075 

Computational molecular design of a water-compatible dentin adhesive system 

Farhana Abedin, Brock Roughton, Paulette Spencer, Qiang Ye, Kyle V. Camarda 
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An evaluation of thermodynamic models for the prediction of solubility of phytochemicals from 

orthosiphon staminues in ethanol 

Mohd S. M. Nor,  Zainuddin A. Manan,  Azizul A. Mustaffa,  Chua L. Suan 

2087 

Computer-aided framework for design of pure, mixed and blended products 

Stefano Cignitti, Lei Zhang, Rafiqul Gani 
2093 

Contributed Papers  

T-9.2: Biological Systems Engineering 
 

Uncertainty in clinical data and stochastic model for in-vitro fertilization 

Kirti M. Yenkie, Urmila M. Diwekar 
2099 

Mathematical analysis of multistage population balances for cell growth and death 

Margaritis Kostoglou,  María Fuentes-Garí,  David García-Münzer,  Michael C. Georgiadis,  Nicki 

Panoskaltsis,  Efstratios N. Pistikopoulos,  Athanasios Mantalaris 

2105 

Oxygen transfer rates and requirements in oxidative biocatalysis 

Asbjørn Toftgaard Pedersen, Gustav Rehn, John M. Woodley 
2111 

Robust process design for the bioproduction of b-carotene in green microalgae 

Robert J. Flassig,  Melanie Fachet,  Liisa Rihko-Struckmann,  Kai Sundmacher 
2117 

Exploring opportunities for the production of chemicals from municipal solid wastes within the 

framework of a biorefinery 

Fabian Bonk,  Tanmay Chaturvedi,  Ana I. Torres,  Jens E. Schmidt,  Mette H. Thomsen,  George 

Stephanopoulos 

2123 

Development of a macroscopic model for the production of bioethanol with high yield and 

productivity via the fermentation of phalaris aquatica l. Hydrolysate 

Anna Karapatsia,  Giannis Penloglou,  Christos Chatzidoukas,  Costas Kiparissides 

2129 

Enzymatic reactive distillation for the transesterification of ethyl butyrate: model validation and 

process analysis 

Matthias Wierschem,  Rene Heils,  Stefan Schlimper,  Irina Smirnova,  Andrzej Górak,  Philip Lutze 

2135 

Design of a gene metabolator under uncertainty 

Asif H. Bhatti,  Geraint Thomas,  Vivek Dua 
2141 

Manufacturability indices for high-concentration monoclonal antibody formulations 

Yang Yang,  Ajoy Velayudhan,  Nina F. Thornhill,  Suzanne S. Farid 
2147 

Experimental validation of in silico flux predictions from a genome-scale model (iMM518) for 

carbon dioxide utilization by M. maripaludis 

Nishu Goyal,  Iftekhar A. Karimi,  Zhi Zhou 

2153 

Contributed Papers  

T-9.3: Pharmaceutical Systems Engineering 
 

Cell cycle model selection for leukemia and its impact in chemotherapy outcomes 

María Fuentes-Garí,  Ruth Misener,  Eleni Pefani,  David García-Münzer,  Margaritis Kostoglou,  

Michael C. Georgiadis,  Nicki Panoskaltsis,  Efstratios N. Pistikopoulos,  Mantalaris Athanasios 

2159 

Model-based characterisation of twin-screw granulation system for continuous solid dosage 

manufacturing 

Ashish Kumar, Krist V. Gernaey, Thomas De Beer, Ingmar Nopens 

2165 

Process-based method for reducing product losses in pharmaceutical manufacturing 

Hirokazu Sugiyama,  Masaaki Ito,  MasahikoHirao 
2171 

Model-based optimization of the primary drying step during freeze-drying 

Séverine T.F.C. Mortier, Pieter-Jan Van Bockstal, Ingmar Nopens, Krist V. Gernaey, Thomas De 

Beer 

2177 



Plant-wide control of a continuous tablet manufacturing for Quality-by-Design based pharmaceutical 

manufacturing 

Ravendra Singh,  Fernando Muzzio,  Marianthi Ierapetritou,  Rohit Ramachandran 

2183 

Systematic retrofitting methodology for recrystallization of thermally unstable active pharmaceutical 

ingredients 

Gioele Casola,  Hirokazu Sugiyama,  Satoshi Yoshikawa,  Hayao Nakanishi,  Masahiko Hirao 

2189 

Modeling of crystallization of solid oral drug forms in a dropwise additive manufacturing system 

Elçin Içten, Zoltan K. Nagy, Gintaras V. Reklaitis 
2195 

Macroporous microparticles for pharmaceutical and medical applications 

Alexandra Zhukova,  Alexander Troyankin,  Aleksandr Didenko,  Natalia Menshutina 
2201 

Optimal resin selection for integrated chromatographic separations in high-throughput 

screening 
Songsong Liu,  Spyridon Gerontas,  David Gruber,  Richard Turner,  Nigel J. Titchener-Hooker,  

Lazaros G. Papageorgiou 

2207 

Plantwide design and economic evaluation of two Continuous Pharmaceutical Manufacturing (CPM) 

cases: Ibuprofen and Artemisinin 

Hikaru G. Jolliffe,  Dimitrios I. Gerogiorgis 

2213 

Contributed Papers  

T-9.4: Food Systems Engineering 
 

Data-based multivariate modeling of a grain comminution process 

Filippo Dal-Pastro,  Pierantonio Facco,  Fabrizio Bezzo,  Helen Thomas,  Eliana Zamprogna,  

Massimiliano Barolo 

2219 

A comprehensive sensitivity and uncertainty analysis of a milk drying process 

Adrián Ferrari, Soledad Gutiérrez, Gürkan Sin 
2225 

Optimization of production planning and scheduling in the ice cream industry 

Mariana C. R. Carvalho,  Tânia Pinto-Varela,  Ana P. Barbosa-Póvoa,  Pedro Amorim,  Bernardo 

Almada-Lobo 

2231 

Contributed Papers  

T-9.5: Energy Systems Engineering 
 

Evaluation of energy integration aspects for advanced chemical looping systems applied for energy 

vectors poly-generation 

Calin-Crisitan Cormos,  Ana-Maria Cormos,  Paul-Serban Agachi 

2237 

Synthesis of biomass-based trigeneration systems with reliability aspects 

Viknesh Andiappan,  Raymond R. Tan,  Kathleen B. Aviso,  Denny K. S. Ng 
2243 

Optimization of the cost of compression in the Finnish natural gas pipeline 

Markéta Mikolajková, Henrik Saxén, Frank Pettersson 
2249 

An approach to optimize multi-enterprise biofuel supply chains including Nash equilibrium models 

Ricardo A. Ortiz-Gutiérrez,  Sara Giarola,  Nilay Shah,  Fabrizio Bezzo 
2255 

Optimal integration of the year-round operation for methane production from CO2 and water using 

wind, solar and biomass 

Mariano Martín, William Davis 

2261 

Optimal scheduling of air separation with cryogenic energy storage 

Qi Zhang,  Clara F. Heuberger,  Ignacio E. Grossmann,  Arul Sundaramoorthy,  Jose M. Pinto 
2267 

An integrated unit commitment and generation expansion planning model 

Nikolaos E. Koltsaklis,  Michael C. Georgiadis 

 

 

2273 



System design of renewable energy generation and storage alternatives for large scale continuous 

processes 

Oluwamayowa Amusat,  Paul Shearing,  Eric S. Fraga 

2279 

Energy assessment of different configurations for the ethanol production process from 

lignocellulosic biomass 

Cristian F. Triana,  Eric S. Fraga,  Eva Sorensen 

2285 

Integrated solar thermal hydrogen and power coproduction process for continuous power supply and 

production of chemicals 

Emre Gençer,  Mohit Tawarmalani,  Rakesh Agrawal 

2291 

Energy supply chain modeling for the optimisation of a large scale energy planning problem 

Christiana Papapostolou,  Emilia Kondili,  Ioannis K. Kaldellis,  Wolf G. Früh 
2297 

Synthesis of optimal processing pathway for microalgae-based biorefinery under uncertainty 

Muhammad Rizwan, Jay H. Lee, Rafiqul Gani 
2303 

Effect of feed natural gas conditions on the performance of mixed refrigerant LNG process 

Mengyu Wang,  Rajab Khalilpour,  Ali Abbas 
2309 

A spatial decomposition procedure for effective solution of two dimensional energy distribution 

problems 

Carl Haikarainen, Frank Pettersson, Henrik Saxén 

2315 

A rolling horizon stochastic programming framework for the energy supply and demand 

management in microgrids 

Javier Silvente, Georgios M. Kopanos, Antonio Espuña 

2321 

Behaviour assessment of a fuel cell - battery system using a supervisory control methodology 

empowered by a hybrid timed automaton (HTA) 

Chrysovalantou Ziogou,  Damian Giaouris,  Christos Yfoulis,  Fotis Stergiopoulos,  Spyros 

Voutetakis,  Simira Papadopoulou 

2327 

Financial considerations in shale gas supply chain development 

Andrés J. Calderón,  Omar J. Guerra,  Lazaros G. Papageorgiou,  Jeffrey J. Siirola,  Gintaras V. 

Reklaitis 

2333 

Optimal dynamic operation of adsorption-based energy systems driven by fluctuating renewable 

energy 

Uwe Bau,  Anna-Lena Braatz,  Franz Lanzerath,  Michael Herty,  André Bardow 

2339 

A spatial multi-period mixed integer linear programming (MILP) model for optimal power planning: 

CO2 emissions mitigation 

Omar J. Guerra,  Diego A. Tejada,  Raúl Rodríguez,  Gintaras V. Reklaitis 

2345 

Bringing non-energy systems into bioenergy value chain optimization framework 

Miao Guo, Nilay Shah 
2351 

MILP approach for the design of residential microgrids with energy interaction restrictions 

Carmen Wouters,  Eric S. Fraga,  Adrian M. James 
2357 

Engineering design of localised synergistic production systems 

Melissa Y. Leung Pah Hang,  Elias Martinez-Hernandez,  Matthew Leach,  Aidong Yang 
2363 

Modeling multi stream heat exchangers using operational data 

Harsha N. Rao, Iftekhar A. Karimi 
2369 

Improving the energy efficiency of cryogenic air separation units (ASU) through compressor waste 

heat recovery using direct binary heat engine cycle 

Mathew Aneke, Meihong Wang 

2375 

IGCC modeling for simultaneous power generation and CO2 capture 

Usama Ahmed,  Umer Zahid,  Chonghun Han 
2381 



Structural similarities and differences between smart grids and process industry supply chains: India 

case study 

Nikita Patel,  Rishabh Abhinav,  Babji Srinivasan,  Rajagopalan Srinivasan 

2387 

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

Mesut Bekirogullari,  Jon Pittman,  Constantinos Theodoropoulos 
2393 

Process integration and assessment of biogas systems 

Bin Wu,  Yajing Xu,  Xiangping Zhang 
2399 

Development and parameter estimation for an enhanced multivariate Herschel-Bulkley rheological 

model of a nanoparticle-based smart drilling fluid 

Dimitrios I. Gerogiorgis,  Christina Clark,  Zisis Vryzas,  Vassilios C. Kelessidis 

2405 

Adaptive management of renewable energy smart grids using a power grand composite curves 

approach 

Damian Giaouris,  Athanasios I. Papadopoulos,  Panos Seferlis,  Simira Papadopoulou,  Spyros 

Voutetakis 

2411 

Impact of the operating conditions and position of exhaust gas recirculation on the performance of a 

micro gas turbine 

Usman Ali,  Carolina F. Palma,  Kevin J. Hughes,  Derek B. Ingham,  Lin Ma,  Mohamed 

Pourkashanian 

2417 

Dynamic response of fuel cell gas turbine hybrid to fuel composition changes using hardware-based 

simulations 

Nor F. Harun,  David Tucker,  Thomas A. Adams II 

2423 

Short-term planning of cogeneration power plants: a comparison between MINLP and piecewise-

linear MILP formulations 

Leonardo Taccari,  Edoardo Amaldi,  Emanuele Martelli,  Aldo Bischi 

2429 

Optimum facility location and plant scheduling for biofuel production 

Chen Li, Selen Cremaschi 
2435 

Energy consumption scheduling of smart homes with microgrid under multi-objective optimisation 

Di Zhang, Sara Evangelisti, Paola Lettieri, Lazaros G. Papageorgiou 
2441 

Optimization of pressure/vacuum swing adsorption with variable dehydration levels and material 

selection for post combustion carbon capture 

Karson T. Leperi,  Randall Q. Snurr,  Fengqi You 

2447 

A drilling scheduling toolbox for oil and gas reservoirs 

M. S. Tavallali,  F. Bakhtazma,  A. Meymandpour,  F. Sadeghi,  M. Hamed,  I. A. Karimi 
2453 

Preliminary analysis of systems for integrating solar thermal energy into processes with heat 

demands 

Andreja Nemet, Jiří J. Klemeš, Zdravko Kravanja 

2459 

Contributed Papers  

T-9.6: Environmental Systems Engineering 
 

Process simulation of ammonia recovery from biogas digestate by air stripping with reduced 

chemical consumption. 

Lene F. Søtoft, Michael B. Pryds, Anne K. Nielsen, Birgir Norddahl 

2465 

WWSD for distributed treatment of effluents 

Lorena P. M. Moreira,  Bernadete E. P. C. Delgado,  Eduardo M. Queiroz,  Fernando L. P. Pessoa 
2471 

Extending the benchmark simulation model NO2 with processes for nitrous oxide production and 

side-stream nitrogen removal 
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