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(5) Shell Global Solutions International B.V., 1031 HW Amsterdam, The Netherlands
(6) Vertech Group, 11 Rue Defly 06000 Nice, France
(7) Fondazione Bruno Kessler, 38050 Povo (Trento), Italy
A1314 (Published elsSeWhere)..........ccciiiimmiiincerrr s 118
BioCORE - Thermodynamic evaluation of a biogas powered reversible SOC
system
Stephan Herrmann (1), Michael Geis (1), Maximilian Hauck (1), Felix Fischer (1),

Sebastian Fendt (1), Matthias Gaderer (2), Hartmut Spliethoff (1)
(1) Lehrstuhl flir Energiesysteme, Technische Universitat Miinchen
Boltzmannstr. 15, DE-85748 Garching/Germany
(2) Professur fiir Regenerative Energiesysteme, Technische Universitdt Miinchen
Schulgasse 16, DE-94315 Straubing/Germany
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Thermodynamic modelling, design and system analysis of a 100 kWe reversible
solid oxide system process chain
Vikrant Venkataraman, S Hajimolana, Theo Woudstra, Aravind PV

Delft University of Technology, Process & Energy,
Leeghwaterstraat 39, 2628 CB, Delft, The Netherlands

Dynamic Process Simulation of an SOFC CHP System during transient operation
Nikolaus Soukup, Marika Natalie Gasteiger, Alexander Julian Pfleger, Martin Hauth
AVL List GmbH, Hans-List-Platz 1, 8020 Graz, Austria
A1318 (ADSLract ONlY).......ccceiiiiiiiir e 154
Numerical and Experimental Investigation of Manifold Design Optimization on the
Performance of 1 kW-class Flat Tubular SOFC Stack Operating with Reformed
Natural Gas
Kashif Rashid (1,2), Dong Sang Keun (2,1)
(1) University of Science and Technology (UST), Daejeon, 34113, Republic of Korea
(2) Thermal Energy System Laboratory, Korea Institute of Energy Research (KIER)
Daejeon, 34129, Republic of Korea
A1319 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) .............cccuuu..ee 155
Transient Behavior and Control Strategy for Reversible Solid Oxide Cells During
Interchangeable Operation: a Preliminary Analysis
Yshar S. Hajimolana (1), Jakub Kupecki (2,3), Konrad Motylinski (2), Vikrant

Venkataraman (1), P.V. Aravind (1)
(1) Delft University of Technology, Process & Energy
Leeghwaterstraat 39, 2628 CB, Delft, The Netherlands
(2) Institute of Power Engineering,
Department of High Temperature Electrochemical Processes
Augustowka 36, 02-981 Warsaw, Poland
(3) National Fuel Cell Research Center, University of California
Engineering Laboratory Facility, Irvine, CA 92697-3550, United States
A1320 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 165
Development of a Modeling Platform for Dynamic SOFC-System Simulation in a
Wide Operational Range
Laura Nousch (1), Thomas Pfeifer (2), Mathias Hartmann (2)
(1) Technische Universitét Dresden, Institute of Power Engineering, 01062 Dresden
(2) Fraunhofer Institute for Ceramic Technologies and Systems IKTS,
Winterbergstralle 28, 01277 Dresden/Germany
A1321 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 176
Benefits from heat pipe integration in H,/H,0 fed SOFC systems
Paolo Marocco, Domenico Ferrero, Andrea Lanzini, Massimo Santarelli
Department of Energy, Politecnico di Torino
Corso Duca degli Abruzzi 24, 10129 Torino, Italy
A1322 (ADBSEract ONlY).......cccciiimiiiiierr e ———— 188
Real time flow visualization on short stack interconnects

Pierre Coquoz, Noelia Coton, Fabienne Marti, Julien Mialet, Raphael Ihringer
Fiaxell Sarl, EPFL Innovation Park, PSE A, CH-1015 Lausanne
A1323 (Published elSEWhEre)..........ccccciiieeererrerrrr s s 189
Numerical analysis of the distributions of current efficiency inside a PCSOFC
Kunpeng Li (1), Takuto Araki (2), Atushi Maeda (1), Kohei Shimosawa (1), Yuiji
Okuyama (3)
(1) Graduate School of Engineering, Yokohama National University
79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa, 240-8501, Japan
(2) Faculty of Engineering, Yokohama National University
79-5 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa, Japan
(3) Department of Environmental Robotics, Faculty of Engineering, University of Miyazaki
1-1 Gakuenkibanadai-nishi, Miyazaki 889-2192, Japan
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Performance optimization by means of a non-isothermal FEM model for SOFC
stack layers
N. Russner, S. Dierickx, H. Geisler, A. Weber and E. Ivers-Tiffée

Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT),
76131 Karlsruhe/Germany

Development and parameterization of a transmission line model for Ni/'YSZ
anodes

Timo Mundloch, Sebastian Dierickx, André Weber and Ellen Ivers-Tiffée
Institute for Applied Materials (IAM-WET), Karlsruhe Institute of Technology (KIT),
76131 Karlsruhe/Germany

A1326 (Published elSEWhEre)..........ccccciiiiimmeerrrrrrrrrr e ssssnssn e 212
Numerical analysis of cross-electrode interaction in SOFCs with thin electrolyte
Hiroshi lwai, Ryoma Kadomiya, Masashi Kishimoto, Motohiro Saito, Hideo Yoshida
Department of Aeronautics and Astronautics, Kyoto University
Nishikyo-ku, Kyoto 615-8540 Japan
A1327 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ..........ccccevrunee 221
Integration of a Solid Oxide Fuel Cell with an Organic Rankine Cycle and
Absorption Chiller for Dynamic Generation of Power and Cooling for a Residential
Application
Maryam Asghari, Jack Brouwer
Department of Mechanical and Aerospace Engineering, University of California,
Irvine, CA 92617
National Fuel Cell Research Center, Engineering Laboratory Facility,
Irvine, California 92697-3550
A1328 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 233
Fault diagnosis in SOFC-based generation plants under varying operating
conditions
Paola Costamagna (1), Andrea De Giorgi (2), Gabriele Moser (2), Lissy Pellaco (2),
Andrea Trucco (2)
(1) Department of Chemistry and Industrial Chemistry, University of Genoa
Via Dodecaneso 31, 16146 Genoa, Italy
(2) Department of Electrical, Electronic, Telecommunications Engineering
and Naval Architecture, University of Genoa, Via Opera Pia 11, 16145 Genoa, Italy

Dynamic Modeling of a Solid Oxide Electrolyzer System under Two Different
Thermal Control Strategies

Alireza Saeedmanesh, Jack Brouwer
Department of Mechanical and Aerospace Engineering, University of California,
Irvine, CA 92617
National Fuel Cell Research Center, Engineering Laboratory Facility, Irvine, CA 92697-3550

Thermal stress and strain in flat tubular SOFCs: FEA simulation and optical
validation
Harald Schlegl (1), Jong-Eun Hong (2), Kyung-Hoon Kim (3), Sung-Tae Park (4), Rak-

Hyun Song (2), Richard Dawson (1)
(1) Lancaster University Engineering Department
Gillow Avenue, Lancaster LA1 4YW
(2) Korea Institute of Energy Research (KIER), Daejeon, Korea
(3) Hankook Kwang-yu co. Itd.(HK Qil), Pohang Technopark, Pohang, Korea
(4) Pohang University of Science and Technology (POSTECH), Pohang, Korea

A1331 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ...........cccceeru... 264
Progressive Performance Improvement for a Kilowatt SOFC Power System
Shih-Kun Lo (1), Wen-Tang Hong (1), Hsueh-I Tan (1), Lieh-Kuang Chiang (1), Yu-
Hsin Hsu (1), Ruey-Yi, Lee (1*), Tzu-Hsiang Yen (2), Ming-Jer Tsai (2), Wen-Cheng
Kang (2)
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(1) Institute of Nuclear Energy Research

No. 1000 Wenhua Road, Longtan District / Taiwan (R.O.C.)

(2) Green Technology Research Institute CPC Corporation Taiwan
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Modeling analysis of a reversible solid oxide fuel cell on dynamic characteristics
Zheng Zong, Zihang Zhang, Jun Zhou, Yiheng Wan, Qianchang Chen, Kai Wu,
Yonghong Cheng

Center of Nanomaterials for Renewable Energy
State Key Laboratory of Electrical Insulation and Power Equipment
Xi'an Jiaotong University, Xi'an 710049, People’s Republic of China

A1333 (Published elSEWRNEre)............ceeeeercrrre s 281
Development of anode-supported thin-film SOFCs via sputtering and sol-gel
processes

Sungmin Kang (1), Yusung Kim (2), Jaesuk Lee (1), Suk Won Cha (2), Joongmyeon
Bae (1)

(1) Department of Mechanical Engineering, Korea Advanced Institute of Science and
Technology, KAIST, 291 Daehak-ro, Yuseong-gu, Daejeon 34141, Republic of Korea
(2) Department of Mechanical and Aerospace Engineering, Seoul National Univerisity
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FEM simulation of creep behavior in SOFC anode substrates

Farid Salari, Hamid Abdoli
Renewable energy department, Niroo Research Institute (NRI), Tehran, Iran
A1335 (Published elSEWhEre)..........ccccciirerrrrrrr s 296
Developing multi-scale heterogeneous numerical model to address the problem of
microstructure degradation in SOFC
Tomasz A. Prokop (1), Katarzyna Berent (1), Hiroshi lwai (2) Janusz S. Szmyd (1)
Grzegorz Brus (1)
(1) AGH University of Science and Technology
30 Mickiewicza Ave., 30-059 Krakow/Poland
(2) Kyoto University, 615-8540, Kyoto/Japan
A1336 (Published elsewWhere)..........cccciiriiimmiiinrr e 306
Thermodynamically Consistent 1D Model of YSZ Blocking Electrode for
Electrochemical Impedance Spectroscopy
V. Milos (1, 2), P. Vagner (1, 2, 3), K. Bouzek (2)
(1) Charles University, Faculty of Mathematics and Physics
Sokolovska 83, Prague / Czech Republic
(2) The University of Chemistry and Technology, Department of inorganic technology
Technicka 5, Prague / Czech Republic
(3) Weierstrass Institute for Applied Analysis and Stochastics
Mohrenstr. 39, Berlin / Germany

A1401 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ...........ccccerruuuee 314
A predictive degradation model for SOFC-cells and stacks
Sebastian Dierickx, Niklas Russner, André Weber and Ellen Ivers-Tiffée

Institute for Applied Materials (IAM-WET) Karlsruhe Institute of Technology (KIT),
D-76131 Karlsruhe/Germany

A1402 (Published elSEWhEre).........cccccciiiiiimmmmererrrrrrr s 326
Henrik Lund Frandsen*, Maria Navasa, Tesfaye Tadesse Molla, Peter Vang
Hendriksen

Technical University of Denmark, Frederiksborgvej 399, 4000 Roskilde/Denmark
A1403 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 338

Thermo-mechanical reliability of SOFC stacks: impact of component tolerances
and operating conditions

Fabio Greco (1), Arata Nakajo (1), Zacharie Wuillemin (2), Jan Van herle (1)
(1) GEM Group, Institute of Mechanical Engineering, Faculty of Engineering Sciences

Chapter - Session Overview Table of Contents - 23/50



aVa " www.EFCF.com/Lib )
<. 13" European SOFC & SOE Forum ISBN 978-3-905592-23-8 3 - 6 July 2018, Lucerne/Switzerland
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(2) SOLIDpower-HTceramix, Avenue des Sports 26,
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Numerical investigation of the thermomechanical behaviour of sealing joints
within high-temperature SOFC stacks
Sophia Bremm (1), Sebastian Délling (1), Wilfried Becker (1), Ludger Blum (2),
Roland Peters (2), Jirgen Malzbender (2), Detlef Stolten (2)
(1) Technische Universitdt Darmstadt, Fachgebiet Strukturmechanik

Franziska-Braun-Stral8e 7, D-64287 Darmstadt/Germany
(2) Forschungszentrum Jilich GmbH, D-52425 Jiilich/Germany
A1405 (Published elsSeWhere)...........co e 355
Dynamic Characteristics of Solid Oxide Fuel Cells under Electrical Load Change

Jongsup Hong (1), Yonggyun Bae (1,2), Sanghyeok Lee (2), Jun-Young Park (3),
Insung Lee (4), Kyung Joong Yoon (2), Jong-Ho Lee (2)
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(4) Research Institute of Industrial Science & Technology (RIST)

100 Songdogwahak-ro, Yeonsu-gu, Incheon 21985, South Korea
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Dynamic and steady state analysis of a power to methane system using a
commercial solid oxide cell (SOC) electrochemical reactor

S. Santhanam, M. P. Heddrich, K. A. Friedrich
German Aerospace Center (DLR), 38-40 Pfaffenwaldring, 70569, Stuttgart, Germany

Optimal Operation of an Experimental SOFC System via Constraint Activation
Tafarel de Avila Ferreira (1), Zacharie Wuillemin (2), Alejandro Marchetti (1)*, Jan Van
Herle (3), Dominique Bonvin (1)

(1) Laboratoire d’Automatique, EPFL, CH-1015 Lausanne, Switzerland
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A multiscale approach to the numerical simulation of the SOFC stack

Marcin Mozdzierz, Janusz S. Szmyd, Grzegorz Brus
AGH University of Science and Technology
Mickiewicza ave. 30, 30-059 Krakow, Poland
A1410 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) ....................... 389
Multi-Service Real-time control method research on integrated testing platform of
FCV Powertrain
Haiyu Gao (1), Tong Zhang (1,2) Shengyu Ma (1), Hua Chai (1)
(1) School of Automotive Studies, Tongji University
No. 4800 of Caoan Road, Jiading District, Shanghai, China
(2) National Fuel Cell Vehicle and Powertrain System Engineering Research Center,
Tongji University, No. 4800 of Caoan Road, Jiading District, Shanghai, China
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Model-based Performance Analysis of a Solid Oxide Co-electrolyzer to Produce
Syngas for Industrial Applications

Aayan Banerjee (1), Justus Diercks (1), Yuqging Wang (1), Olaf Deutschmann (1)
(1) Karlsruhe Institute of Technology (KIT), Engesserstr. 20, 76131 Karlsruhe, Germany
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Integrated plasma gasification and SOFC system simulation using Aspen Plus
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Chapter 07 - Session A15
Cell and Stack Design & Characterisation

Content Page A15 - ..
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Development of a compact 5kW. Ceres Power ‘SteelCell® stack for multiple
applications

Jon Harman, Paul Barnard, Robert Leah, Lee Rees, Andrew Ballard, Tomasz

Domanski, Chris Nobbs, Joshua Ryley, Subhasish Mukerjee, Mark Selby
Ceres Power Ltd, Viking House, Foundry Lane, Horsham, RH13 5PX, UK
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(1) Catalonia Institute for Energy Research (IREC), Department of Advanced Materials for Energy,
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Yoshio Matsuzaki (1,2,3), Yuya Tachikawa (3,4), Hiroki linuma (1), Koki Sato (1),
Yoshitaka Baba (1), Junichiro Otomo (5), Hiroshige Matsumoto (6), Shunsuke
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(1) Fundamental Technology Department, Tokyo Gas Co., Ltd.,
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(2) Next-Generation Fuel Cell Research Center (NEXT-FC), Kyushu University
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(3) Center for Co-Evolutional Social Systems (CESS), Kyushu University
744 Motooka, Nishi-ku, Fukuoka City, Fukuoka 819-0395, Japan
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Improving SOEC cell and stack performance via post- firing/post-assembly
infiltration
Peter Vang Hendriksen, Xiaofeng Tong, Ming Chen, Simona Ovtar, Henrik Lund
Frandsen, Peyman Khajavi, Wolff-Ragnar Kiebach

Department of Energy Conversion and Storage, Technical University of Denmark
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(2), Stefan Megel (3), Christoph Hochenauer (1)
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A1510 (Candidate: EFCF Special Issue Series, www.EFCF.com/LIB) .........ccccccrrrrunnee 84
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Sannan Toor, Eric Croiset*
University of Waterloo-Chemical Engineering
200 University Avenue West, Waterloo, Ontario, Canada N2L 3G1
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(2), Aitor Larrafaga (1), Maria Isabel Arriortua (1,3)
(1) Universidad del Pais Vasco/ Euskal Herriko Unibertsitatea (UPV/EHU). Facultad de Ciencia y
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Paz (2), Mari Carmen Monterde (3), Maria Serra (4), Attila Husar (4), Francisco
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A1515 (Published elSeWhere).........cco e 132
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Michael Lang (1), Corinna Bohn (1), Michelle Sophie Lemcke (1), Matthias Pysik (1),
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(2) European Institute for Energy Research (EIFER)
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Experimental Results on the Operation of Tubular Solid Oxide Fuel Cell Stack with
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Jong-Eun Hong, Mushtaq Usman, Tak-Hyoung Lim, Seung-Bok Lee, Rak-Hyun Song
Fuel Cell Laboratory, Korea Institute of Energy Research
152, Gajeong-ro, Yuseong-gu, Daejeon, 34129, South Korea
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