
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2710-3 
 

23rd CIRP Conference on Life 
Cycle Engineering 2016 
 

Berlin, Germany 
22-24 May 2016 

Editors: 
 
Günther Seliger 
 
 

Jörge Krüger 

 

Procedia CIRP Volume 48 



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© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
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 
 
 
 

Criticality of Material Resources in Industrial Enterprises – Structural Basics of an  
Operational Model................................................................................................................................................................. 1

Robert Miehe, Ralph Schneider, Ferdinand Baaij, Thomas Bauernhansl 
 

Is the Australian Automotive Recycling Industry Heading towards a Global  
Circular Economy? – A Case Study on Vehicle Doors ..................................................................................................... 10

Vi Kie Soo, Paul Compston, Matthew Doolan 
 

When Moving from Products and Services towards Functional Products: Which Sustainability-
oriented Customer Values are of Interest? ........................................................................................................................ 16

John Lindström 
 

Exploration of the Barriers to Implementing Different Types of Sustainability Approaches ....................................... 22
Raphaëlle Stewart, Niki Bey, Casper Boks 

 

Design for Sustainability and Project Management Literature – A Review................................................................... 28
Faheem Ali, Casper Boks, Niki Bey 

 

Target Systems and Decision-making to Increase Production Sustainability................................................................. 34
Matthias Putz, Uwe Götze, Johannes Stoldt, Enrico Franz 

 

Product Upgradability for Satisfying Future Performance, Low Price and Environmental Loads, and 
Manufacturer Profitability Throughout the Product Lifecycle ....................................................................................... 40

Masato Inoue, Shuho Yamada, Tetsuo Yamada, Stefan Bracke 
 

Comparative Life Cycle Assessment of NdFeB Magnets: Virgin Production versus  
Magnet-to-Magnet Recycling.............................................................................................................................................. 45

Hongyue Jin, Peter Afiuny, Timothy McIntyre, Yuehwern Yih, John W. Sutherland 
 

Analysing the Service Information Transfer in the Service Development Process at Two  
Automotive Companies ....................................................................................................................................................... 51

Louise Lindkvist, Erik Sundin 
 

Machining of Hygroscopic Materials by High-pressure CO2 Jet Cutting....................................................................... 57
Eckart Uhlmann, Martin Bilz, Johannes Mankiewicz, Simon Motschmann, Patrick John 

 

Life Cycle Assessment of Arc Welding and Gas Welding Processes ............................................................................... 62
K.S. Sangwan, Christoph Herrmann, Patricia Egede, Vikrant Bhakar, Jakob Singer 

 

Life Cycle Cost Model for Considering Fleet Utilization in Early Conceptual Design Phases...................................... 68
Florian Johannknecht, Matthias M. Gatzen, Roland Lachmayer 

 

Life Cycle Engineering – Taxonomy and State-of-the-Art............................................................................................... 73
P. Peças, U. Götze, E. Henriques, I. Ribeiro, A. Schmidt, C. Symmank 

 

Product Evolvement through Entirely Scheduled Lifecycles ........................................................................................... 79
Sebastian Erler, Erik Rieger 

 

Towards Life Cycle Management for Product and System Configurations: Required Improvements in 
Business Processes and Information Systems .................................................................................................................... 84

Alexander Smirnov, Nikolay Shilov, Andreas Oroszi, Mario Sinko, Thorsten Krebs 
 

Service Selection Method for Facilitating Life Cycle Options in Environmentally Benign  
Product and Service Business ............................................................................................................................................. 90

Juri Matsumura, Yutaka Dairokuno, Shozo Takata 
 

Why the Upgradability is a Present-day Opportunity for Designing Sustainable Systems? ......................................... 96
O. Pialot, D. Millet 

 

Machining Equipment Life Cycle Costing Model with Dynamic Maintenance Cost................................................... 102
Marcus Bengtsson, Martin Kurdve 

 

A Stochasticity Handling Heuristic in Energy-cost-aware Scheduling for Sustainable Production ........................... 108
Xu Gong, Toon De Pessemier, Wout Joseph, Luc Martens 

 

Strategies and Methods for the Energy Efficient Production of Electric Drives .......................................................... 114
S. Kreitlein, B. Hofmann, A. Meyer, S. Spreng, A. Kuehl, J. Franke 

 

Unlocking Plant-level Resource Efficiency Options: A Unified Exergy Measure ........................................................ 122
Ana Gonzalez Hernandez, Jonathan M. Cullen 

 

Using Multi-layer Stream Mapping to Assess the Overall Efficiency and Waste of a Production 
System: A Case Study from the Plywood Industry ......................................................................................................... 128

E.J. Lourenço, J.P. Pereira, R. Barbosa, A.J. Baptista 
 

Effect of Process Parameters on Mechanical Recycling of Glass Fibre Thermoset Composites................................. 134
Norshah Aizat Shuaib, Paul Tarisai Mativenga 

 

Energy Consumption in Mining Comminution............................................................................................................... 140
Jack Jeswiet, Alex Szekeres 

 



PLANTLCA: A Lifecycle Approach to Map and Characterize Resource Consumptions and 
Environmental Impacts of Manufacturing Plants .......................................................................................................... 146

Claudio Favi, Michele Germani, Marco Mandolini, Marco Marconi 
 

Design of Sustainable Product-service Systems (PSS): Towards an Incremental  
Stepwise Assessment Method............................................................................................................................................ 152

B. Doualle, K. Medini, X. Boucher, D. Brissaud, V. Laforest 
 

A Systematic LCA-enhanced KPI Evaluation towards Sustainable Manufacturing in Industrial 
Decision-making Processes. A Case Study in Glass and Ceramic Frits Production..................................................... 158

C. Dorn, R. Behrend, D. Giannopoulos, L. Napolano, V. James, A. Herrmann, V. Uhlig, H. Krause, M. Founti 
 

Towards a Framework for Sustainable Development Planning in the Indonesian Natural Rubber 
Industry Supply Network.................................................................................................................................................. 164

Muhammad Haikal Sitepu, Alison McKay, Raymond J. Holt 
 

ecoPROSYS: An Eco-efficiency Framework Applied to a Medium Density Fiberboard Finishing Line................... 170
A.J. Baptista, E.J. Lourenço, J.P. Pereira, F. Cunha, E.J. Silva, P. Peças 

 

Decision-making in Proactive Remanufacturing Based on Online Monitoring............................................................ 176
Yulin Wang, Jinqiang Hu, Qingdi Ke, Souxu Song 

 

A Timing Decision-making Method for Product and its key Components in Proactive 
Remanufacturing ............................................................................................................................................................... 182

Qingdi Ke, Hui Wang, Shouxu Song, BingBing Li 
 

The Environmental Impacts of Recycling Portable Lithium-Ion Batteries .................................................................. 188
Anna Boyden, Vi Kie Soo, Matthew Doolan 

 

On the Impact of Recycling Strategies on Energy Demand and CO2 Emissions When  
Manufacturing Al-based Components ............................................................................................................................. 194

Paolo C. Priarone, Giuseppe Ingarao, Luca Settineri, Rosa Di Lorenzo 
 

Integrated Analysis of Energy, Material and Time Flows in Manufacturing Systems ................................................ 200
Sebastian Thiede, Wen Li, Sami Kara, Christoph Herrmann 

 

Energy Efficient Usage of Industrial Robots for Machining Processes ......................................................................... 206
Eckart Uhlmann, Sascha Reinkober, Tobias Hollerbach 

 

Life Cycle Assessment of Aluminium Recycling Process: Case of Shredder Cables.................................................... 212
Guilhem Grimaud, Nicolas Perry, Bertrand Laratte 

 

An Energy Matching Method for Hydraulic Press Group Based on Operation Load Profile .................................... 219
Zhifeng Liu, Yong Wang, Haihong Huang, Xinyu Li, Lei Li, Dan Zhou 

 

Demand-oriented Selection and Combination of Industrial Bus Systems for Advanced Energy 
Management Purposes ...................................................................................................................................................... 224

Benjamin Neef, Martin Plank, Gerrit Posselt, Sebastian Thiede, Christoph Herrmann 
 

Achieving Environmental Performance Goals - Evaluation of Impact Factors Using a Knowledge 
Discovery in Databases Approach .................................................................................................................................... 230

Patrick Dehning, Klara Lubinetzki, Sebastian Thiede, Christoph Herrmann 
 

Stochastic Tool Wear Prediction for Sustainable Manufacturing ................................................................................. 236
Peng Wang, Robert X. Gao 

 

Simulation-based Methodology for the Application of Lean and Green Strategies Depending on 
External Change Driver Influence ................................................................................................................................... 242

Sebastian Greinacher, Emanuel Moser, Jochen Freier, Jasmin Müller, Gisela Lanza 
 

Method for an Energy-oriented Production Control ...................................................................................................... 248
Cedric Schultz, Stefan Braunreuther, Gunther Reinhart 

 

Integration of On-site Energy Generation into Production Planning Systems............................................................. 254
Fabian Keller, Stefan Braunreuther, Gunther Reinhart 

 

Electrical Load Management for Production Equipment Applying a Decentralized  
Optimization Approach..................................................................................................................................................... 259

Nils Weinert, Christian Mose 
 

A Holistic Approach to Risk Oriented Lifecycle Engineering: Assessing Lifecycle  
Risks in Early Phases......................................................................................................................................................... 265

Tobias Pickshaus, Alexandra Kandt, Stephan Hesse, Karsten Fleischer, Robert Schmitt 
 

Dynamic Modular Architecture for Product Lifecycle................................................................................................... 271
Shraga Shoval, Li Qiao, Mahmoud Efatmaneshnik, Michael Ryan 

 

Lifecycle Optimization in the Refrigeration Industry: A Decision-support Simulation Toolbox (DSST).................. 277
Daniele Cerri, Rossella Luglietti, Paolo Rosa, Sergio Terzi 

 

Finding Hotspots of Thermal Energy Waste: Modelling the Energy Balance of a Noodle  
Production System ............................................................................................................................................................. 283

Tobias Bestari Tjandra, Yee Shee Tan, Bin Song 
 

Unlocking Waste Heat Potentials in Manufacturing ...................................................................................................... 289
Denis Kurle, Christine Schulze, Christoph Herrmann, Sebastian Thiede 

 



Current Status, Future Expectations and Mitigation Potential Scenarios for China's Primary 
Aluminium Industry .......................................................................................................................................................... 295

Dimos Paraskevas, Alexander Van de Voorde, Karel Kellens, Wim Dewulf, Joost R. Duflou 
 

Energy Saving Opportunities and Value of Information: A Trade-off in a Production Line ..................................... 301
Huiting Su, Nicla Frigerio, Andrea Matta 

 

Business Model Prototyping for Electric Mobility and Solar Power Solutions ............................................................ 307
Katja Laurischkat, Daniel Jandt 

 

Techno-economical Analysis of Photovoltaic-battery Storage Systems for Peak-shaving Applications 
and Self-consumption Optimization in Existing Production Plants .............................................................................. 313

Christian Lehmann, Max Weeber, Johannes Böhner, Rolf Steinhilper 
 

Energy Efficient EAF Transformer – A Holistic Life Cycle Cost Approach ................................................................ 319
B. Marchi, S. Zanoni, L. Mazzoldi, R. Reboldi 

 

A Power Disaggregation Approach for Fine-grained Machine Energy Monitoring by System 
Identification ...................................................................................................................................................................... 325

Niklas Panten, Eberhard Abele, Stefano Schweig 
 

Energy-saving Methods for Hydraulic Presses Based on Energy Dissipation Analysis ............................................... 331
Mengdi Gao, Xinyu Li, Haihong Huang, Zhifeng Liu, Lei Li, Dan Zhou 

 

Market Effects in Lifecycle Assessment: A Framework to Aid Product Design and Policy Analysis ........................ 336
Kate S. Whitefoot, Steven J. Skerlos 

 

Linking Use Stage Life Cycle Inventories with Product Design Models of Usage ........................................................ 342
Lucie Domingo, Maud Rio 

 

Steel Stock Analysis in Europe from 1945 to 2013 .......................................................................................................... 348
Daryna Panasiyk, Bertrand Laratte, Sebastien Remy 

 

Determining the Main Factors Influencing the Energy Consumption of Electric  
Vehicles in the Usage Phase .............................................................................................................................................. 352

Wen Li, Patrick Stanula, Patricia Egede, Sami Kara, Christoph Herrmann 
 

A Proposed Integrated Sustainability Model for a Bioenergy System .......................................................................... 358
Enze Jin, John W. Sutherland 

 

Application of Life Cycle Engineering Approach to Assess the Pertinence of Using Natural Fibers in 
Composites – The Rocker Case Study.............................................................................................................................. 364

Hugo Carvalho, Ana Raposo, Inês Ribeiro, Jörg Kaufmann, Uwe Götze, Paulo Peças, Elsa Henriques 
 

A Framework for Material Selection in Multi-Generational Components: Sustainable Value Creation 
for a Circular Economy..................................................................................................................................................... 370

Ryan Bradley, I.S. Jawahir, Fazleena Badurdeen, Keith Rouch 
 

Total Life Cycle Sustainability Analysis of Additively Manufactured Products .......................................................... 376
Buddhika Hapuwatte, K. Daniel Seevers, Fazleena Badurdeen, I.S. Jawahir 

 

Considering Ecosystem Services in Life Cycle Assessment to Evaluate Environmental Externalities....................... 382
Aurélien Bruel, Nadège Troussier, Bertrand Guillaume, Natalia Sirina 

 

Integration of Stakeholder Perspectives for Development of Sustainable Automation Components ......................... 388
Mercedes Barkmeyer, Alexander Kaluza, Nico Pastewski, Sebastian Thiede, Christoph Herrmann 

 

Impact of Technological Advancement on Adoption and Use of Residential Heat Pumps.......................................... 394
Alex Szekeres, Jack Jeswiet 

 

Includes Knowledge of Dismantling Centers in the Early Design Phase: A Knowledge-based Design 
for Disassembly Approach ................................................................................................................................................ 401

Claudio Favi, Michele Germani, Marco Mandolini, Marco Marconi 
 

Scenario Design Approach to Envisioning Sustainable Manufacturing Industries to 2050 ........................................ 407
Yusuke Kishita, Yuji Mizuno, Yasushi Umeda 

 

Model-based Sustainability Assessment – An Enabler for Transition to Sustainable Manufacturing....................... 413
Anastasiia Moldavska 

 

Developing Sustainable Supply Chains in Developing Countries .................................................................................. 419
Noha M. Galal, Ahmed F. Abdul Moneim 

 

Embedding the Circular Economy in Investment Decision-making for Capital Assets – A Business 
Case Framework................................................................................................................................................................ 425

M. Korse, R.J. Ruitenburg, M.E. Toxopeus, A.J.J. Braaksma 
 

Development and Application of an Eco-design Tool for Machine Tools ..................................................................... 431
Simon Züst, Rainer Züst, Timo Schudeleit, Konrad Wegener 

 

Information Management Platform for the Application of Sustainable Product Development Methods .................. 437
Anne Pförtner, Tom Buchert, Kai Lindow, Rainer Stark, Haygazun Hayka 

 

A New Training for Factory Planning Engineers to Create Awareness of Climate Change ....................................... 443
U. Dombrowski, S. Ernst, A. Reimer 

 

Higher Education for Sustainable Development: Challenges in Russia ........................................................................ 449
Alina R. Kankovskaya 

 



Increasing Knowledge and Skills for Assembly Processes through Interactive 3D-PDFs ........................................... 454
Jan Philipp Menn, Günther Seliger 

 

Motion Tracking Applied in Assembly for Worker Training in different Locations .................................................. 460
Bastian C. Müller, Quang-Vinh Dang, Bui Minh Duc, Günther Seliger, Jörg Krüger, Holger Kohl 

 

Tool Design for Electronic Product Dismantling ............................................................................................................ 466
Jef R. Peeters, Paul Vanegas, Christof Mouton, Wim Dewulf, Joost R. Duflou 

 

Simulating the Effect of Production Lot Sizes on Material and Energy Efficiency ..................................................... 472
Erin Sheehan, Timm Kuhlmann, Alexander Sauer 

 

Energy Efficiency in Machining of Aircraft Components .............................................................................................. 479
B. Denkena, M.-A. Dittrich, S. Jacob 

 

Integrating on-site Renewable Electricity Generation into a Manufacturing System with Intermittent 
Battery Storage from Electric Vehicles............................................................................................................................ 483

Jan Beier, Benjamin Neef, Sebastian Thiede, Christoph Herrmann 
 

Development of Software Tool for Cellular Structure Integration for Additive Manufacturing ............................... 489
Supachai Vongbunyong, Sami Kara 

 

Double-ECO Model Technologies for an Environmentally-friendly Manufacturing .................................................. 495
Ikuo Tanabe 

 

Waste Electrical and Electronic Equipments versus End of Life Vehicles: A State of the Art Analysis 
and Quantification of Potential Profits ............................................................................................................................ 502

Paolo Rosa, Sergio Terzi 
 

Environmental Analysis of Different End of Life Scenarios of Tires Textile Fibers .................................................... 508
Daniele Landi, Samuele Vitali, Michele Germani 

 

Rapid Assessment: Method to Configure Energy Performant Machine Tools in  
Linked Energy Systems ..................................................................................................................................................... 514

Martin Beck, Mark Helfert, Max Burkhardt, Eberhard Abele 
 

Best Available Techniques as a Sustainability Tool in Manufacturing: Case Study in the Dairy Sector................... 520
Damien Evrard, Valérie Laforest, Jonathan Villot, Rodolphe Gaucher 

 

Planning for Environmental Sustainability Improvements – A Concept based on  
Eco-Efficiency Improvement ............................................................................................................................................ 526

Zhiquan Yeo, Jonathan Sze Choong Low, Ruisheng Ng, Hui Xian Tan 
 

Integration of Ecological Aspects During Process Development and Design – A Case Study of Batch to 
Continuous Production ..................................................................................................................................................... 532

André Paschetag, Mandy Wesche, Helmut Nieder, Stephan Scholl 
 

An Assessment of Sustainability for Turning Process in an Automobile Firm............................................................. 538
Neeraj Bhanot, P. Venkateswara Rao, S.G. Deshmukh 

 

The Challenges in Achieving a Circular Economy within Leather Recycling .............................................................. 544
T. Pringle, M. Barwood, S. Rahimifard 

 

Author Index 


