
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1774-6 

4th International Congress on 
Sustainability Science and 
Engineering (ICOSSE '15) 

Balatonfured, Hungary 
26-29 May 2015 

 

 

 



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© (2015) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

Innovations in Water Reuse to Enable a Sustainable Circular Economy ......................................................................... 1
Tracy Young 

 

Supporting Decision-Making for the Nexus ........................................................................................................................ 2
Angel Irabien 

 

Incorporating Sustainability into Engineering Education in the United States ............................................................... 3
David Allen 

 

Sustainable Manufacturing: Integrating Environmental, Economic and Social Aspects of 
Sustainability........................................................................................................................................................................ 14

Adisa Azapagic 
 

The Whole World Needs to Be Like Güssing .................................................................................................................... 25
Reinhard Koch 

 

Ionic Liquids: Sustainable and Designed Solution for Process Industry and Green Environment .............................. 26
Mohamed Ibrahim Abdul Mutalib, Abbas Tauqeer, N. S. Shah, G. M. J. Al Kaisy, Ben Ghanem Uoahid , K. C. 
Lethesh 

 

Incorporating the Design of Sustainable Systems Into Engineering Education ............................................................. 42
David Allen 

 

The Challenges of Water Availability due to Competition between Food and Energy Needs in the 
Southern Great Plains ......................................................................................................................................................... 43

Danny Reible 
 

Geno- And Cytotoxicologic Assessment Of Wastewater Effluents With A Novel Flow Cytometric 
Sperm Toxicity Assay .......................................................................................................................................................... 57

Balázs Kakasi, Szabolcs Tamás Nagy, Endre Nady, Nora Kovats 
 

Anaerobic Digestion of Composite Organic Wastes: An Ecologically Balanced Approach for 
Improvement of Health, Hygiene, and Environment of Rural Communities ................................................................. 65

Goutam Banerjee, Sohini Banerjee 
 

Uses Of Nano-Water For Living, Soil-Water Remediation and Agricultural Irrigation............................................... 67
Walter Loo, I Sen Wang 

 

Urban Food Systems: Closing the Food Life Cycle........................................................................................................... 68
Thomas Theis 

 

A Perspective on How Microalgae Can Address the Water, Energy Food Nexus.......................................................... 80
N/A 

 

Energy and Water Interactions: Implications for Industry within the European Context ........................................... 93
Alajos Meszaros, Jiri Jaromir Klemes, Petar Sabev Varbanov 

 

Environmental Sustainability Assessment of a Microalgae Raceway Pond Treating Wastewater from 
a Recirculating Aquaculture System: From Upscaling to System Integration ............................................................. 109

Sophie Sfez, Sofie Van Den Hende, Steven De Meester, Sue Ellen Taelman, Jo Dewulf 
 

Early Stage Synthesis and Design of Integrated Process and Wastewater Treatment Networks ............................... 119
Rafiqul Gani, Zainatul Bahiyah Handani 

 

Environmental and Economic Sustainability Evaluation for Design Improvement and Optimization of 
Ion Exchange Drinking Water Treatment....................................................................................................................... 129

Adib Amini, Karl Payne, Jie Zhang, Qiong Zhang 
 

Waste Water Treatment Plants As Energy Centres ....................................................................................................... 131
Michael Narodoslawsky, Helene Kindermann, Barbara Truger, Rene Kollmann 

 

Implications of Implementation Scale on the Environmental Sustainability of Wastewater Treatment 
with Resource Recovery .................................................................................................................................................... 132

Qiong Zhang, Pablo Cornejo-Warner, James Mihelcic 
 

Rethinking Future Energy Systems.................................................................................................................................. 133
N/A 

 

Reduction of the Environmental Impact While Improving the Economic Benefits: A Win-Win 
Situation in Industrial Waste Incineration through Optimized Treatment Schedules ................................................ 134

Elisabet Capón-García, Matteo L. Abacherli, Konrad Hungerbuhler 
 

Ecoefficiency of Buildings Including Reduction of CO2 Emission in Life Cycle of Building Materials, 
Elements and Technologies ............................................................................................................................................... 148

Wlodzimierz A. Sokol 
 

The Role of Urbanization in Energy Sustainability Challenges..................................................................................... 164
Shweta Singh, Christopher Kennedy 

 



What Do Engineering Students Need to Know about Water Ethics?............................................................................ 165
Glenn L. Schrader, David Groenfeldt 

 

Plotting a Course for Water Sustainability By Way of Engineering Ethics.................................................................. 166
Miriam Heller 

 

Injecting Sustainability Across the Curriculum.............................................................................................................. 178
Larry Erickson 

 

AIChE and IfS Efforts in Sustainability .......................................................................................................................... 188
N/A 

 

The P-graph Framework as Design Tool for Sustainability in the Energy-Water-Food Nexus.................................. 189
H. Cabezas, I. Heckl, B. Bertok, F. Friedler 

 

Methodology for a Holistic Synthesis of Sustainable Supply-Chain Networks............................................................. 205
Zan Zore, Zdravko Kravanja, Lidija Cucek 

 

Maximizing Sustainability of Ecosystem Model through Socio-Economic Policies Derived from 
Multivariable Optimal Control Theory ........................................................................................................................... 233

Rohan Doshi, U. Diwekar, P. Benavides, K. Yenkie, H. Cabezas 
 

Life Cycle Assessment of Food Loss Associated with Current U.S. Consumption Compared to the 
Recommended USDA Food Patterns ............................................................................................................................... 244

Daesoo Kim, Greg Thoma, Shalene McNeill 
 

How to Increase the Performance of the Methane Oxidative Coupling Process? ........................................................ 245
Günter Wozny, Hamid Godini 

 

Reduction of Excess Activated Sludge By a High Pressure Jet Device.......................................................................... 257
Masaaki Hosomi, Toshikazu Suenaga, Hiroyuki Yoshino, Li Xie, Tadahiro Fujii, Hiroshi Satoh, Shohei Riya, 
Akihiko Terada 

 

P-Graph Approach to Optimal Crisis Operations in Multi-Product Systems .............................................................. 268
Raymond Tan, Michael Francis Benjamin, Christina Cayamanda, Kathleen Aviso 

 

Green Propellant Development through SBIR Process .................................................................................................. 279
Gregory E Ogden 

 

Global Energy Scenarios 2050 - Orchestrating or Improvising the Energy Transition .............................................. 292
Stefan Hirschberg, Martin Densing, Evangelos Panos, Kathrin Volkart 

 

Optimising Regional Renewable Resource Utilisation.................................................................................................... 302
Michael Narodoslawsky, Michael Eder, Franz Friebel, Stephan Maier, Rene Kollmann 

 

Optimization of Sustainable Biodiesel Washing Process from an Appropriate Technology Based 
Approach for Developing Regions.................................................................................................................................... 309

Maxwell Croft, Jeffrey Seay 
 

Climate Change Mitigation By Municipal Solid Waste Syngas Substitution for Chemical Feedstock ...................... 319
Byung Chul Shin, M.H. Jang, I.S. Lee, J.H. Gu, J.W. Shin 

 

Advances in Process Integration Research for the Hybrid Power System Supply Planning and 
Demand Management ....................................................................................................................................................... 327

Sharifah Rafidah Wan Alwi, Nor Erniza Mohammad Rozali, Zainuddin Abd Manan, Jirí Jaromír Klemeš 
 

Investigation of CO2 Capture on Aminopolymer Impregnated MCM-36.................................................................... 328
N/A 

 

Marrying Life Cycle Inventory Data and Green Chemistry Measures to Advance Sustainable 
Chemicals Production ....................................................................................................................................................... 329

N/A 
 

Synthesis and Design of a Sustainable CO2 Utilization Network .................................................................................. 330
Rebecca Frauzem, Rafiqul Gani, Kasper Fjellerup 

 

Comparison of Alternative Supply Chains for Energy Production from Marginal Biomasses .................................. 343
Alessandro Tugnoli, Nicoletta Paolucci, Roberto Porcelli 

 

Sustainable Design and Manufacturing: A Multiscale Complex Systems Approach................................................... 344
Yinlun Huang 

 

Solid-State Recycling of AZ31 Mg Alloy Using Equal Channel Angular Pressing ...................................................... 363
Majid Al-Maharbi 

 

Design of Sustainable Value Creation for Production Systems through Principles of Industrial 
Engineering ........................................................................................................................................................................ 364

Pinar Bilge, I.S. Jawahir, Fazleena Badurdeen, Gunther Seliger 
 

Compact Heat Exchangers to Increase Energy Sustainability....................................................................................... 373
Petro Kapustenko, Leonid Tovazhnyanskyy, Olga Arsenyeva 

 

Pollution Reduction in Croatian Food Industry Via Total Site Heat Recovery ........................................................... 401
Stanislav Boldyryev, Boris Cosic, Goran Krajacic, Kristijan Stefanec, Neven Duic, Dominik Franjo Dominkovic 

 

Strategy to Achieve Sustainability of Green Integrated Biorefineries .......................................................................... 402
Viatcheslav Kafarov 

 



Quantitative Modeling to Assess Total Life-Cycle Risk Implications Across the Supply Chain for 
Sustainable Manufacturing Decision Making ................................................................................................................. 403

Joseph Amundson, Fazleena Badurdeen, Adam Brown 
 

Green Supply Chain Towards Sustainable Development............................................................................................... 404
Hon Loong Lam 

 

Environmental Sustainability Assessment of a Multifunctional Process: Municipal SOLID Waste 
Incineration in the Iberian Peninsula............................................................................................................................... 422

Maria Margallo, R. Aldaco, A. Irabien 
 

Holistic Implementation of a Sustainable Energy Management Programme............................................................... 437
Zainuddin Manan, Sharifah Rafidah Wan Alwi 

 

Hydrothermal Carbonization of Cow Manure................................................................................................................ 438
Charles J. Coronella, M. Toufiq Reza, Sage R. Hiibel, Tianlin Song, Alireza Shekarriz 

 

Life Cycle Assessment of Dimethyl Carbonate Production Processes: Oxidative Carbonylation VS. 
Direct Synthesis from CO2 ............................................................................................................................................... 449

Adisa Azapagic, Isabel Garcia-Herrero, Rosa Cuéllar-Franca, V. M. Enríquez-Gutiérrez, M. Alvarez-Guerra 
 

Environmental Sustainability Applied to Energy Systems and Energy Use ................................................................. 459
Jirí Jaromír Klemes, Lidija Cucek 

 

Thermal-Hydraulic Performance and Optimization of Printed Circuit Heat Exchangers for High-
Temperature/High-Pressure Applications....................................................................................................................... 460

Qiuwang Wang, Min Zeng 
 

Participatory Sustainability Assessment Tool for Wood-Based Bioenergy Industry in Upper 
Michigan, USA ................................................................................................................................................................... 461

Ashma Vaidya, Audrey L. Mayer 
 

Sustainable Engineering Education: New Community Information ............................................................................. 471
Miriam Heller, Cliff Davidson 

 

Optimizing Control of an Improved Single-Column Chromatographic Process for the Separation of 
Enantiomers: Experimental Implementation .................................................................................................................. 493

Mohammad Amanullah, Kazi Monzure Khoda 
 

Pore Surface Functionalization of Metal Organic Frameworks for Carbon Dioxide Capture 
Applications........................................................................................................................................................................ 503

Xiaodan Zhao 
 

An Appropriate Technology Based Multifunctional Processor for Sustainable Production of Bio-
Based Products................................................................................................................................................................... 504

Chandni Joshi 
 

Sustainability Assessment Methodology for Appropriate Technology Based Products in Developing 
Regions ............................................................................................................................................................................... 505

William R. Croft, Jeffrey R. Seay 
 

The Impact of High Frequency Flow Pulsation on Fluidisation Behaviour of Powder ............................................... 506
Emma J. Ireland, Rachel M. Smith, William B. Zimmerman 

 

On the Weighting Factors of the Environmental Impacts in Sustainable Manufacturing .......................................... 507
N/A 

 

Assessing Effects of Supplier Relationship Management Strategies on Supply Chain Resiliency, 
Efficiency, and Sustainability Performance Trade-Offs................................................................................................. 508

Adam Brown, Fazleena Badurdeen 
 

A Hybrid Optimization Model for Biomass Trigeneration Plant Location: The Case of the City of 
Petrinja, Croatia ................................................................................................................................................................ 509

Dominik F. Dominkovic, Boris Cosic, Luka Perkovic, Marko Ban, Neven Duic 
 

Carbon and Water Flows Embodied in International Trade: A Review on Consumption-Based 
Analysis............................................................................................................................................................................... 510

Xia Liu, Lidija Cucek, Yu Qian 
 

Design of Transportation Networks Under Uncertainties By the P-Graph Framework ............................................. 511
Éva König, Zoltán Süle, Botond Bertok 

 

Optimization of Energy Networks By the Extended P-Graph Framework .................................................................. 512
Adrian Szlama 

 

Branch and Bound Algorithm for Designing Supply Chains Under Uncertainties By the P-Graph 
Framework ......................................................................................................................................................................... 513

János Baumgartner, Zoltán Süle, Éva König 
 

Sustainability of Atomic Layer Deposition Nanotechnology.......................................................................................... 514
Lulu Ma, Dongqing Pan, Fenfen Wang, Yuanyuan Xie, Yingchun Yuan 

 

An Innovation-Based Method for the Design of Sustainable Products ......................................................................... 515
Bryony DuPont, Addison Wisthoff 

 



Biomass Utilization As Chemical Building Blocks in Central Europe .......................................................................... 516
Endre Nady, Imre Hegedüs 

 

Risk Assessment and Mapping of Fecal Contamination in the Ohio River Basin........................................................ 517
Amanda Cabezas, Lilit Yeghiazarian, Donald Morehead, Allen Teklitz 

 

Advancements in Carbondioxide Capture- Ionic Liquids.............................................................................................. 518
Sumit Singh, Nipun Kumar 

 

An Examination of Alternative Algae Feedstock on the Economic Feasibility of Biofuel Production ....................... 519
Frank Nti 

 

Applications of the Dry Disposal Process in the Arsenic Contaminated Soil Treatment............................................. 520
Jong-Hwan Yoon, Jun-Gyo Cheong, Kangsuk Kim, Wan-Hyup Kang, Heehun Chae 

 

Coal Bed Methane in Pakistan: Difficulties and Prospects ............................................................................................ 521
Tahir Hussain Soomro 

 

Comparative Characterization of Biomass...................................................................................................................... 522
Hamza Saleem, Danyal Sajid 

 

Development of Acid Gas Purification for Higher CO2 Capture and Low Energy Consumption ............................. 523
Xia Liu, Yu Qian 

 

Investigation of Waste Water Cleaning Treatment Process with Biofilm..................................................................... 524
Renata Nagy, Endre Nagy 

 

Logistic Simulation of Sites for Short Term Scheduling in the Oil Industry ................................................................ 525
Laszlo Halasz, Márton Frits, Péter I. Borbás 

 

Matrix Representation of the Grid Diagram for Heat Exchanger Networks ............................................................... 526
Jun Yow Yong 

 

Maximize Aircraft Utilization by P-graphs ..................................................................................................................... 527
Márton Frits, L. Szili, Botond Bertok 

 

Optimal Design of Multi-period Process Networks Including Storages for Renewable Resources ............................ 528
Botond Bertok, Adrian Szlama, Aniko Bartos 

 

Author Index 




