CoE-proposal – appendix 2: Process Systems Engineering – From Natural Gas to Energy Products


Appendix 2 

CV’s for principal investigators

CV - Professor Bjarne A. Foss

Name:



Bjarne Anton Foss 

Date and place of birth:

July 31, 1957 in Tønsberg, Norway

Nationality:


Norwegian

Present position:
Department head and Professor of systems and optimization theory, 

The Department of Engineering Cybernetics, 

The Norwegian University of Science and Technology

Email and telephone:

Bjarne.Foss@itk.ntnu.no/+47-73594376

Education:


1980: Diploma engineer (siv.ing.) in Electrical engineering, The Norwegian Institute of Technology.

1987: Dr.ing. in Engineering Cybernetics, The Norwegian Institute of Technology.

Work experience:

1980     : Research assistant at The Norwegian Institute of Technology.

1981-82: Military Service at Gråkallen Air Force Radar Station. Work task: System Programming

1982-85: Research Scientist at SINTEF Automatic Control (non-profit research organization)

1985-87: Graduate student (doctorate degree), partly on leave from SINTEF

1988-90: Head of System Control Group at SINTEF Automatic Control

1989- : Full professor at The Norwegian Institute of Technology (later The Norwegian University of

 
   Science and Technology)

1995-96: Visiting professor at The University of Texas at Austin

1999- : Department head

Other positions and activities:

1990- : Scientific advisor for SINTEF (www.sintef.no)

1997- : Scientific advisor for Elkem ASA (producer of light metal - www.elkem.com)

1999-  : Co-founder and board member of Cyberlab.Org AS 
(internet-based company for remote experimentation - www.cyberlab.org)
2000- : Co-founder and board member of Cybernetica AS 

(company for application of advanced control - www.cybernetica.no)

2000-    : Co-founder and board member of FIRST Scandinavia 

(non-profit organization to inspire children's interest in science and technology - www.hjernekraft.org)

Publications: (for details see: www.itk.ntnu.no/ansatte/Foss_Bjarne)
80 refereed journal papers, conference publications and book-chapters.

Co-author of one book. Guest editor Int.J.Control. 

A large number of restricted technical reports and international guest lectures.

Research projects:

Supervised 13 completed dr.ing. degrees. 

Lead several national industry development projects.

Co-lead in two international development projects (for ESA and EU).
Professional activities:

Member The Norwegian Academy of Technical Sciences (1993), Senior Member IEEE (1997), Member IFAC Technical Committee on Chemical Process Control (1996), Associate editor, Journal of Process Control (1996), Member editorial board - Mathematical Modelling (1996), 

Member several IPCs (International Program Comittees), Review of a large number of scientific papers,

Organized two international workshops.

Awards:

1980: Innstilling awarded for the siv.ing. degree (ie., the result was communicated to the Norwegian King).

1995: The Karl Diesel Best Paper Award from Society of Design & Process Science. (www.sdpsnet.org)
5 selected publications:

· B.A.Foss, B. Lohmann and W. Marquardt. A Field Study of the Industrial Modeling. J. of Process Control, 8(6):325--338, 1998. 

· B. A. Foss, T. A. Johansen, and Aa. V. Sørensen. Nonlinear predictive control using local models - applied to a batch process. Control Engineering Practice, 3:389--396, 1995.

· O. Slupphaug and B. A. Foss, Constrained quadratic Stabilization of Discrete-Time Uncertain Multi-Model Systems using Piecewise Affine State-Feedback. International Journal of Control, Vol.72, pp.686-701, 1999 and in Modeling, Identification, and Control, Vol.20, pp.137-164, 1999. 

· B.A. Foss and S.O. Wasbø. Benchmark IFAC 93: Adaptive predictive PI-control of an unknown plant. Automatica, 30(4), 1994

· T. A. Johansen and B. A. Foss. Identification of non-linear system structure and parameters using regime decomposition. Automatica, 31:321--326, 1995. 

CV - Professor Sigurd Skogestad

Name:



Sigurd Skogestad 

Date and place of birth:

August 14, 1955 in Flekkefjord, Norway

Nationality:


Norwegian

Present position:
Department Head and Professor, 

Department of Chemical Engineering, 

Norwegian University of Science and Technology

Email and telephone:

Sigurd.Skogestad@chembio.ntnu.no / +47-73594154

Education:


1978: Diploma engineer (siv.ing.) in Chemical Engineering, The Norwegian Institute of Technology.

1987: Ph.D. in Chemical Engineering, California Institute of technology, Padadena, USA.

Work experience:

1979:
Military Service at Norwegian Defence Research Center (FFI). Projects involved batteries and fuel cells. 

1980-83: Research engineer at Norsk Hydro's Research Center in Porsgrunn, Department of Chemical Engineering. Projects involved process modelling, simulations and thermodynamics. Appointed Group leader of the Process Modelling and Simulation Group in 1983. 

1983-87: Ph.D. student and Research Assistant at California Institute of Technology 

1987- present : Professor in Chemical Engineering at NTNU. 

1994-95: Visiting Professor at University of California, Berkeley (Departments of Chemical Engineering and Mechanical Engineering).  

2000- : Department Head 

Other positions and activities:

1987- : Scientific advisor for SINTEF (www.sintef.no)

1995-1999: Chair of the University committee for dr.ing. (1995 - 1999)

1994-1998: Founding chair of the Nordic Process Control Working group 

1992-1999:  Board member of Norwegian Academy of Technical Sciences (NTVA) 

1994- :     Head of NTNU/SINTEF's strong point center in process systems engineering (PROST) 

1995- :     Chair of NTHs fund 

1991-1993: Board member of Professorforum NTH 

1997-
:    Chair of Professorforum NTNU  

1998- :    Member of the Norwegian research council expert network 

1999-      Member of the Jury for Norsk Hydro's Birkeland Award

Publications: (for details see: www.chembio.ntnu.no/users/skoge)
84 refereed journal papers, 133 conference publications, 8 book-chapters and 3 book editorships.

Books:

1996: S. Skogestad and I. Postlethwaite, ``Multivariable feedback control - analysis and design,'' Wiley, Chichester, 572 pages. 

2000: S. Skogestad, ``Prosessteknikk. Masse- og energibalanser,'' Tapir, Trondheim, 340 pages

Research projects:

Supervised 14 completed dr.ing. degrees. 

Lead several national industry development projects.

Co-lead in two international development projects (for ESA and EU).
Professional activities:

Editor Automatica (1996-  ). Member several IPCs (International Program Comittees), Review of a large number of scientific papers. Organized international symposium PSE-ESCAPE in 1997 with 400 participants.

Awards:

1978: Innstilling awarded for the siv.ing. degree (ie., the result was communicated to the Norwegian King).

1983: Fullbright Fellowship (travel grant) awarded for graduate studies at Caltech 

1983-1987: Utdanningsstipend awarded from Univ. of Trondheim for graduate studies at Caltech

1998: Elected member to The Norwegian Academy of Technical Sciences (NTVA)

1989: Ted Peterson Best Paper Award by the CAST division of AIChE (The American Institute of Chemical Engineers)

1990: George S. Axelby Outstanding Paper Award by the Control System Society of IEEE (The Institute of Electrical and ElectronicEngineers)

1991: Elected member to Det Kongelige Norske Vitenskapers Selskab

1992: O. Hugo Schuck Best Paper Award by the American Automatic Control Council

5 selected publications:

· S. Skogestad, B. Wittgens, R. Litto and E. Sørensen, ``Multivessel batch distillation'', AIChE J., 971-978, 1997. 

· S. Skogestad, ``Dynamics and control of distillation columns - A tutorial introduction'', Trans IChemE, 75, Part A, Sept. 1997, 539-562 (plenary paper from symposium Distillation and Absorbtion 97, Maastricht, Netherlands, 8-10 Sept. 1997.) 

· J.C. Morud and S. Skogestad, ``Analysis of instability in industrial ammonia reactors'', AIChE Journal, 44, 888-895 (1998). 

· K. Havre and S. Skogestad, ``Effect of RHP zeros and poles on the sensitivity functions in multivariable systems'', J. of Process Control, 8, 155-164 (1998). 

· S. Skogestad ``Plantwide control: the search for the self-optimizing control structure'', J. Proc. Control, 10, 487-507 (2000). 
CV - Professor Geir Owren

Name:
Geir Owren 

Date and place of birth:
January 12, 1957 in Oslo, Norway

Nationality:
Norwegian

Present position:
Professor of Refrigeration Engineering, The Department of Refrigeration and Air Conditioning, The Norwegian University of Science and Technology

Email and telephone:
Geir.Owren@kkt.ntnu.no/+47-73593741

Education:

1980
Diploma engineer (siv.ing.) in refrigeration, The Norwegian Institute of Technology.

1988
Dr.ing. in Refrigeration engineering, the Norwegian Institute of Technology.

Work experience:
1980-81
Military Service at Defence Service for Building Construction and Maintenance

1982
Research Scientist at SINTEF refrigeration Engineering 

1983-85
Graduate student (doctorate degree), NTNU Scholarship.

1985-96
Senior Lecturer at the Norwegian Institute of Technology.

1996-
Full professor at The Norwegian Institute of Technology (later The Norwegian University of Science and Technology)

Other positions and activities:

1983-
Scientific advisor for SINTEF (www.sintef.no)

2000-
Leader of NTNU focus area natural gas

1997-
Commission member of International Institute of Refrigeration, A2 Gas liquefaction

Publications: 

50 refereed journal papers, conference publications and book-chapters.

A large number of restricted technical reports and international guest lectures.
Research projects:

Responsible for 16 completed dr.ing. degrees. 

Project manager for several national industry development projects.

Awards:

1980: Award for the best refrigeration siv.ing. degree from the Norwegian Society of Refrigeration Engineers

5 selected publications:
· Grini, P.G., Owren, G.A., Mæhlum, H.S.,: Accuracy Analysis in Flow Calorimetry. Thermochimica Acta, 256 (1995) pp 9--16.

· Melaaen, I.S., Owren, G.,: How do the Inaccuracies of Enthalpy and Vapour-Liquid Equilibrium Calculations Influence Baseload LNG Plant Design Computers chem.Engng, 20 (1996), No 1, pp 1--11.

· Grini, P.G., Owren, G.A., Mæhlum, H.S., Brendeng, E.: Enthalpy Increment Measurements on Liquid Ethane Between the Temperatures 146.0 K and 256.2 K, at Pressure levels Level s 1.6, 3.20, and 5.07 MPa., Submitted and accepted for printing in revised form in the Journal of Chemical Thermodynamics, (1995).
· Grini, P.G., Owren, G.A., Mæhlum, H.S.: Isobaric enthalpy increment and isenthalpic Joule-Thomson effect measurements on synthetic gas containing binary, or ternary mixtures of methane, ethane, propane, and nitrogen , J.Chem. Thermodynamics 1998, 30, 1011-1027
· Brendeng E., Neeraas B. O.,Owren, G:  LNG Research in Norway at NTNU and SINTEF, The LNG-journal 1999.

Brief CVs are included for the remaining principal investigators

CV - Professor Morten Hovd
BSC (Honours) in Natural Gas Engineering from the University of Salford, UK, in 1986.  Awarded the Charles Hunt Memorial Medal from the Institution of Gas Engineers as the best Gas engineering graduate that year. Dr.ing. in process control from the Chemical Engineering Department at the University of Trondheim in 1992. 

Eight years of experience from Norwegian industry and research organizations.  

Professor in the Engineering Cybernetics Department of NTNU since 1998.

Author of 39 refereed papers in journals and conferences. Member of International Federation of Automatic Control's Technical Committee on Automation in Mining, Mineral and Metal Processing.

Advisor for SINTEF (1997- present).
CV – Associate Professor Tor A. Johansen

M.Sc. and Dr.Ing. in Electrical Engineering (1989, 1994), both from NTH, Trondheim. Employed at SINTEF Automatic Control 1995-1997, and since then associate professor at the Department of Engineering Cybernetics. 

70 refereed publications in journals, books and conferences. Associate editor of two international journals, and guest editor of two international journals. Participated in several industrial research and development projects, as well as EU projects. Scientific Adviser for Kværner ASA (1998-1999), and SINTEF (1997- present).

CV - Professor Terje Hertzberg

M.Sc. and Dr.Ing. in Chemical Engineering (1964, 1975), both from NTH, Trondheim. Full professor at the Department of Chemical Engineering since 1985. Department head, Chemical Engineering Department (1990-96). Vice Dean, Faculty of Chemistry and Chemical technology (1993-96).

Supervised 12 completed dr.ing. degrees.

32 refereed publications since 1990. Advisor to the Norwegian Council for Scientific and Industrial Research (1985-93), Advisor to SINTEF (1983- present).

CV - Professor Truls Gundersen

M.Sc in Physics (1977), Ph.D in Chemical Engineering (1982), Member of the Norwegian Academy of Technical Sciences (since 1991), 12 years industrial experience (Norsk Hydro 1981-93), 8 years full time academic experience (1993-present), Referee for 7 international scientific journals, 25 refereed journal papers, conference publications and book chapters, Several invited keynote lectures at international conferences, Organizer of 2 international workshops/conferences, Operating Agent for IEA on Process Integration in competition with MW Kellogg (1995-present), Chairman for the Process Integration Research Consortium at UMIST (1990-92), World class expert on Process Integration.

CV – Associate Professor Olav Bolland
M.Sc. in Mechanical Engineering (1986). Dr.Ing. in Mechanical Engineering (1990). 10 years full academic experience (Norwegian University of Science and Technology 1990-1996, 1998-present), and Swiss Federal Institute of Technology – ETH 1997). One year industrial experience (Siemens, Germany, 1987), Advisor for SINTEF (1988-present). Author of 16 refereed papers in journals and conferences. 

At present supervising 4 dr.ing. candidates, several invited lectures. Organiser of two International workshop/conferences: World class expert on cycle thermodynamics for power generation with CO2 capture.  
List of doctoral theses: 1994->

All dr.ing.candidates who have graduated since 1994 are listed below. 3 candidates that defended their thesis in the fall of 1993 are included since their formal graduation was in 1994. For some of the graduates their first employer is included.

Process Cybernetics Group
Supervisor: Professor Bjarne A. Foss, Department of Engineering Cybernetics

· Jostein Vada, Prioritized Infeasibility Handling in Linear Model Predictive Control: Optimality and Efficiency, 2000. (Energos AS)

· Jo Simensen, Learning Support in Process Plant Operation, 1998 (Nycomed Imaging AS) 

· Olav Slupphaug, On Robust Constrained Nonlinear Control and Hybrid Control: BMI- and MPC-based State-Feedback Schemes, 1998 (ABB Industri AS)

· Kjell Støle-Hansen, Studies of some phenomena in control engineering projects - with application to precipitation processes, 1998 (Falconbridge Nikkelverk AS)

· Tormod Drengstig, On process model representation and AlF3 dynamics of aluminum electrolysis cells, 1997 (Norsk Hydro ASA)

· Stein Wasbø, Ferromanganese Furnace Modelling Using Object-Oriented Principles, 1996 (Elkem ASA)

· Finn Are Michelsen, A Dynamic Mechanistic Model and Model-based Analysis of a Continuous Kamyr Digester, 1995 (Started his own company)

· Ole Bjørn Gjøsæter, Structures for Multivariable Robust Process Control, 1995 (Steinco AS)

· Tor Arne Johansen, Operating Regime Based Process Modeling and Identification, 1995 (SINTEF) 

· Are Mjaavatten, Topology-based Diagnosis for Chemical Process Plants, 1994 (Norsk Hydro AS)

· Jan Aage Walseth, Diagnostic Reasoning in Continuous Systems, 1994 (Aker Engineering AS)

Supervisor: Professor em. Jens G. Balchen, Department of Engineering Cybernetics

· Emil H. Edwin, Modeling, modelbased control, and optimization of thermal cracking and ethylene production, 1994 (Statoil)

· Hilde Christine Meisingset, Modeling and model-based control of a rotary hearth calciner, 1995 (Bayley Norge AS)

· Helge Didriksen, Modeling and identification for control of an industrial copolymer reactor, 1996 (Danish company)

· Øyvind Gundersen, Modelling of structure and properties of soft carbons with application to carbon anode baking, 1999 (SINTEF)

Process Systems Engineering Group
Supervisor: Professor Sigurd Skogestad, Department of Chemical Engineering

· Knut W. Mathisen, Integrated design and control of heat exchanger networks, 1994. (Norsk Hydro Research Center) 

· Erik A. Wolff, Studies on control of integrated plants, 1994. (ABB Miljø AS) 

· Eva Sørensen, Studies on optimal operation and control of batch distillation columns, 1994 (Imperial College, London)

· H. Petter Lundström, Studies on robust multivariable control of distillation columns, 1994.  (Energos AS)

· John C. Morud, Dynamics and control of integrated plants with reactors, 1996.  (Norske Skog ASA)

· Ying Zhao Studies on modeling and control of continuous biotechnical processes, 1996. (Process industry; control group, Canada) 

· Atle C. Christiansen Studies on optimal design and operation of integrated distillation arrangements, 1998. (Nansen-instituttet) 

· Kjetil Havre. Studies on controllability analysis and control structure design, Feb. 1998. (ABB Technology AS)

· Bernd Wittgens.  Experimental verification of dynamic operation of continuous and multivessel batch distillation, 1999. (Energos AS)
· Truls Larsson, Studies on plantwide control , 2000.

· Eva-Katrine Hilmen, Separation of azeotropic mixtures: Tools for analysis and studies on batch distillation operation , 2000,

Supervisor: Professor Terje Hertzberg, Department of Chemical Engineering

· Håvard I. Moe,  Dynamic process simulation - studies on modeling and index reduction, 1995 (Statoil)

· Sverre Støren, Dynamic process optimization, studies on local thermodynamic models and sensitivity estimation, 1997 (Statoil)

· Hanne Kvamsdal, Studies on modelling, 1995 (Aker Engineering AS)

Supervisor: Adjunct professor Kristian Lien, Department of Chemical Engineering

· Steinar Hauan, On the behavior of reactive distillation systems, 1999 (Ass. professor Carnegie Mellon University, Pittsburgh), 

· Eirik Bjerve Sund, Synthesis and optimization of chemical reactor systems, 1998 (Fantoft Prosess AS) 

· Torbjørn Pettersen, Design of membrane-based separation processes, 1994 (Aitos AS)

· Tore Omtveit, Studies on conceptual design of chemical reactors, 1994 (Nycomed Imaging AS)
Thermal Engineering Group

Supervisor Geir Owren, Department of Refrigeration and air Conditioning

· Bengt Olav Neeraas, Title of Thesis: Condensation of Hydrocarbon Mixtures in Coil-Wound LNG Heat Exchangers. Tube-Side Heat Transfer and Pressure Drop, Disputas NTH September 9, 1993.

· Ingrid Sørum Melaaen, Title of Thesis: Probalistic Modeling on the Influence of Inaccuracies in the Thermodynamic Properties on Process Plant Design, Disputas NTH November 4, 1993.

· Oddvar Jørstad, Title of Thesis: Equation of State for Hydrocarbon Mixtures, Disputas NTH December 16, 1993.

· Arne Fredheim, Title of Thesis: Thermal Design of Coil-Wound LNG Heat Exchangers. Shell-Side Heat Transfer and Pressure Drop, Disputas NTH May 10, 1994.

· Morten Christian Svennson, Title of Thesis: Studies on On-line Optimizing Control with Application for a Heat Pump, Disputas NTH June 8, 1994.

· Eirik Melaaen, Title of Thesis: Dynamic Simulation of the Liquefaction Section in Base-Load LNG Plants, Disputas NTH October 13, 1994.

· Per Grini, Title of thesis: Flow Calorimetry and Enthalpy Increment Measurements for Natural Gas, Disputas NTH December 14, 1994.

· David Lysne, Title of Thesis: An Experimental Study of Hydrate Plug Dissociation by Pressure Reduction, Disputas NTH June 1, 1995.

· Ulrich Bünger, Thermodynamic Analysis of Powder Insulated Cryotanks for Vehicles, Disputas Hanover January 26, 1996.

· Runar Bøe, Title of Thesis: Pool Boiling Phenomena in Hydrocarbon Mixtures on Water, Disputas NTNU September 19, 1996.

· Roar Larsen, Title of Thesis: Hydrate Kinetics -- Particles in a Flowing System, Disputas NTNU October 12, 1997.

· Knut Bakke, Title of thesis: Technical Analysis of Plate-Fin Heat Exchangers for Condensation and Boiling of Mixtures, Disputas December 15, 1997.

· Responsible for Bjørn Flemsæter, Title of Thesis: On the Potential of Modern Non-Linear Control Techniques for Cryogenic Processes: Application to the LHC Cooling Loops, Disputas January 20 2000
· Bjørn Aunan, Title of thesis: Heat Transfer and Pressure Drop in Spiral Wound Heat Exchangers, Disputas December 8, 2000. 

Supervisor: Otto Sønju, Department of Thermal Energy and Hydropower 

· Jan Øyvind Nilsen, A computer model for planning of energy systems with time dependent components and boundary conditions, 1994

· Sturla Sæther, Thermal heat and power production with models for local and regional energy systems, 1999

Supervisor: Odd Andreas Asbjørnsen (deceased 1999), 





Department of Thermal Energy and Hydropower
· Øystein Ulleberg, Stand-alone power systems for the future: Optimal design, operation & control of solar-hydrogen energy systems, 1998

· Svein Kvåle, Studies on modeling and optimization of particulate processes, 1998

· Johan Thoresen, Integration of environmental issues into company planning processes, 1998

· Annik Magerholm Fet, Systems engineering methods and environmental life cycle performance within ship industry, 1997
Supervisor: Truls Gundersen, Department of Thermal Energy and Hydropower
· Bjørn Glemmestad, Optimal operation of integrated processes. Study on heat recovery systems, Telemark Institute of Technology, 1997 (Norsk Hydro ASA).
International network: 1994->

Below we list international partners that at least one of the principal investigators have interacted with since 1994. Interaction means at least exchange of researchers, joint research projects and/or joint publications.

Nordic (academic)

DTU (Lyngby, Denmark) – Professor Sten B. Jørgensen, Professor Bjørn Qvale

Lund Institute of Technology (Sweden) – Professor Anders Rantzer, Professor Tord Torrison, Professor Bengt Sunden

Chalmers (Gothenburg, Sweden) – Professor Thore Berntsson

KTH (Stockholm, Sweden) – Professor Bo Wahlberg, assoc. Professor Elling Jacobsen

Åbo Akademi (Åbo, Finland) – Professor Hannu Toivonen, professor Kurt Waller, Professor Tapio Westerlund
European (academic)

EPFL (Lausanne, Switzerland) – Professor Dominique Bonvin

ETH (Zurich, Switzerland) – Professor Manfred Morari

Universitat Stuttgart (Germany) – Professor Frank Allgøwer

Universitat Dortmund (Germany) – Professor Sebastian Engell, Professor Andrzej Gorak

Universitat Bochum (Germany) – Professor Christian Schmid

RWTH Aachan (Germany) – Professor Wolfgang Marquardt

TU Berlin (Germany) - Professor Gunther Wozny

University of Leicester (UK) - Professor Ian Postlethwaite

University College London (UK) – Professor David Bogle 

Imperial College (UK) - Professor John Perkins, Professor Sandro Macchietto, Professor Costas Pantelides

UMIST (Manchester, UK) – Professor Robin Smith

Glasgow University (Scotland) - Professor Kenneth J. Hunt, Dr. Roderick Murray-Smith

Maynooth University (Ireland) - Dr. Robert Shorten 

Strathclyde University (Scotland) - Dr. Douglas Leith

TU Delft (Netherlands) - Professor Okko Bosgra, Professor Johann Grievink, Professor Jacob A. Moilijn, Professor Robert Babuska

University of Amsterdam (Netherland) - Professor Alexandre C. Dimian, Professor P. Iedema

TU Eindhoven (Netherland) - Professor Heinz A. Preisig, Professor Ton Backx

University of Pisa (Itay) - Professor Claudio Scali, Professor Alessandro (Sandro) Brambilla

Politecnico di Milano (Italy) - Professor Giovanni Lozza
University of Liege (Belgium) - Professor Philippe Mathieu
Univ.Polit.de Catalunya (Spain) - Professor Luis Puigjaner 

University of Maribor (Slovenia) - Professor Peter Glavic

Overseas (academic)

MIT (USA) - Professor George Stephanopoulos

UC Berkeley (USA) - Professor Andy Packard, Professor K. Poola

California Institute of Technology - Caltech (USA) – Professor John C. Doyle

University of California at Santa Barbara (USA): Professor Dale Seborg

The University of Texas at Austin (Austin, USA) – Professor Benjamin Kuipers, Assoc. Professor Joe Qin

Carnegie Mellom University (Pittsburgh, USA) – Professor Erik Ydstie, Professor Larry Biegler, Professor Ignacio E. Grossmann

University of Wisconsin (Madison, USA) – Professor Jim Rawlings, Professor Harmon Ray, Professor Ed Lightfoot
University of Illinois at Urbana-Champaign (USA) – Professor Richard D. Braatz

University of California San Diego (USA) - Professor Philip E Gill 

University of Southern California (USA) - Professor Petros A Ioannou

RPI (USA) -  Professor B.Wayne Bequette

University of Delaware: Professor Frank Doyle 

Georgia Tech. (USA) – Professor Jay H. Lee

University of Kyoto (Japan) - Professor Shinji Hasebe, Professor Iori Hashimoto

National Taiwan University of Sci. and Technology (Taiwan) - Professor C.C. Yu

University of Concepcion (Chile) - Professor Daniel Sbarbaro 

University of Newcastle (Australia) - Professor Graham C. Goodwin

Industrial European interaction

Shell Oil Company (Netherlands) – Theme: Natural gas technology

Gaz de France (France) – Theme: Rapid phase transitions

Verbundnetz Gas (Germany) – Theme: Salt caverns for gas storage

DaimlerChrysler Research (Stuttgart, Germany) – Theme: Control application

Laboratory facilities

Available laboratories at the premises of the three research groups are listed below. In addition all groups have state-of-the-art computer facilities at their disposal.

· Infrastructure: Steam boiler 800 kW, 16 bar superheated steam,  fresh water 20 m3 at 6 bar, distributed propane network, pressurised air 0.5 kg/s at 6 bar,  air supply through fans up to 2 kg/s,  Air heater of 400 kW and 450 ºC.
· Experimental facility for the measurement of heat transfer and pressure drop in LNG heat exchangers, both tube-side and shell-side.

· Experimental facility for the measurement of enhanced heat transfer surfaces.

· Flow calorimeter for the measurement of enthalpy increments in hydrocarbon mixtures at low temperature.

· Experimental rig for the measurement of multiphase distribution in compact heat exchangers.
· Laser 2D-LDV
· FTIR (Fourier Transform InfraRed analysator)
· TGA (TermoGravimetrisk Analysator),
· Several water-cooled furnaces for combustion of gas, oil and solid fuels

· Two high-temperature fluidised bed rigs, of which one is of semi-industrial size

· Rig for gasification of waste and biomass, coupled to a gas engine.

· Test unit for wood stoves.

· Heat exchanger rig for testing of heat recovery steam generator tube bundles.

· Rig for testing of solids fouling mechanisms in process equipment.
· Rig for CO2 removal from natural gas.










5 of 9

