37th International Conference on
Efficiency, Cost, Optimization,
Simulation and Environmental
Impact of Energy Systems
(ECOS 2024)

Rhodes, Greece
30 June - 5 July 2024

Volume 1 of 3

ISBN: 979-8-3313-0766-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by ECOS 2024
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact ECOS 2024
at the address below.

troumpedak@central.ntua.gr

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

VOLUME 1

1A STORAGE 1

PERFORMANCE OF PACKED-BED SYSTEMS AND COUPLING WITH BRAYTON

CYCLES ... et a e s st a e

David Pérez-Gallego, Julian Gonzalez-Ayala, Antonio Calvo Hernandez, Alejandro Medina

ON THE OPERATIONAL BEHAVIOR OF PACKED-BED THERMAL ENERGY STORAGE: A
SECOND-LAW OF THERMODYNAMICS APPROACH TO DETERMINE THE

INSTANTANEOUS ENERGY CONTENT .....cooiiiiiiiiiiicicceeeeeee e

Ignacio Calderon-Vasquez, José M. Cardemil, F. G. Battisti

NUMERICAL MODELING AND DESIGN OPTIMIZATION OF A MICRO-CAES SYSTEM.............

Dario Tumminello, Tommaso Bacci, Bruno Facchini

1B ENERGY SYSTEMS 1

WASTE HEAT RECOVERY IN REMOTE RENEWABLE ENERGY HUBS ........ccccoiiiiiiiiicienice.

Liam Dauchat, Victor Dachet, Raphaél Fonteneau, Damien Ernst

UNSUPERVISED AND SUPERVISED MACHINE LEARNING TECHNIQUES FOR
TIMESERIES AGGREGATION IN THE DESIGN AND OPERATION OPTIMIZATION OF

MULTI-ENERGY SYSTEMS ...ttt ettt ettt st sttt nae s

Gabriele Volpato, Edoardo Bregolin, Enrico Dal Cin, Gianluca Carraro, Piero Daniell,
Andrea Lazzaretto

1D HYDROGEN ENERGY 1

MULTI-RESOURCE INTEGRATION ASSOCIATED WITH THE DEPLOYMENT OF

HYDROGEN AND DERIVATIVES IN AN INDUSTRIAL HUB ........cccccciiiiiiiniiiiiiccce

Nguessan Charles Tano, Louis-Marie Malbec, Assaad Zoughaib, Soléne Le Bourdiec

PREDICTIVE CONTROLLER FOR OPTIMAL RENEWABLE HYDROGEN INJECTION INTO

THE NATURAL GAS NETWORK .....ociiiiiiiiiiiieicteeseeet ettt

Carlo Carcasci, Michele Francesconi, Agostino Gambarotta, Gabriele Guzzo, Emanuela
Marzi, Mirko Morini, Costanza Saletti

TECHNO-ECONOMIC ANALY SIS AND OPTIMIZATION OF A HYDROGEN REFUELING

STATION INTEGRATED IN A RENEWABLE-BASED MICROGRID. .......ccccccocevininininieienienicniennens

Roberta Tatti, Mario Petrollese, Giorgio Cau

OPTIMIZED DESIGN AND SCHEDULING OF A HYDROGEN-BASED MICRO-GRID:

TOWARDS FULL INTEGRATION OF RENEWABLE SOURCES.........cccccceoiiviiiiininiiiciciciece,

Francesca Carolina Marcello, Antonio Sanchez, Mariano Martin, Vittorio Tola

HOW MUCH HYDROGEN DO WE NEED AND WHERE? A SPATIALLY DETAILED
ESTIMATION OF THE POTENTIAL HYDROGEN DEMAND IN THE FUTURE AVIATION

AND INDUSTRY SECTOR FOR ITALY ....oootiiiiiiiiirieieicietesienie ettt st

Francesco Mezzera, Giuseppe Muliere, Fabrizio Fattori, Mario Motta, Giulia Novati

........ 84



1E ENERGY SYSTEMS 11

CO-OPTIMIZATION OF RESILIENT AIRPORT ENERGY HUBS FOR FLIGHT

ELECTRIFICATION AND HYDROGEN PROPULSION ....c.cotriiiiiiiiienieninieeeeteeetenie e

Stavros Vouros, Kreshnik Margaritari, Konstantinos Kyprianidis

PERFORMANCE OF A SOLAR-BIOMASS POWERED THERMODYNAMIC CYCLE

INCORPORATING THE HY GROSCOPIC CYCLE TECHNOLOGY (HCT)....ccceoveiiiiniininiiicicienns

Andrés Meana-Fernandez, Roberto Martinez-Pérez, Francisco Javier Rubio-Serrano, Antonio
José Gutiérrez-Trashorras

A REVIEW OF SMART ENERGY PRACTICES AT AIRPORTS: CHALLENGES AND

OPPORTUNITIES FOR SUSTAINABLE AVIATION........ccceoiiiiiiieieieentine ettt

Mirko Morini, Costanza Saletti, Agostino Gambarotta

TECHNO-ECONOMIC SIMULATION MODEL FOR OPTIMIZATION OF POWER-TO-X
GREEN HYDROGEN SYSTEMS INVOLVING SEVERAL ENERGY SOURCES: A CASE

STUDY OF AMMONIA PRODUCTION IN SOUTH AFRICA. .......ccccoiiiiiiiiiiiiiciccec

Javier Navarro Hinojosa, Diego Manuel Toscano Cruz, Isidro Torres Moreno

1F STORAGE 11

DYNAMIC MODELING AND EXPERIMENTAL VALIDATION OF AN ELECTRICAL WATER

HEATER WITH A DOUBLE STORAGE TANK CONFIGURATION........cccccocteiiiiinienienieneeeeee e

Nicolas Leclercq, Simon Marichal, Sylvain Quoilin, Vincent Lemort

ANALYSIS OF GEOMETRIC PARAMETERS OF COLD PACKED BED ENERGY STORAGE

FOR LIQUID AIR ENERGY STORAGE SYSTEMS......ooiioiiriiiteieenene ettt

Afshin Mashayekh, Nishith Babubhai Desai, Fredrik Haglind

CAPACITY OPTIMIZATION OF ADVANCED ENERGY STORAGE TECHNOLOGIES IN
NEW POWER SYSTEM FOR PEAK SHAVING AND FREQUENCY REGULATION BASED

ON ECONOMIC AND CARBON-MITIGATION CO-BENEFIT ........ccccccooiiiiiiiiiiiiiiiiciiciciciee

Lu Nie, Yanxin Li, You Gan, Xiaoqu Han, Tong Wang, Junjie Yan

1G MARINE APPLICATIONS

TECHNO-ECONOMIC ASSESSMENT OF AN ADVANCED INTEGRATION BETWEEN SOFC

AND ICE ONBOARD A SHORT-DISTANCE FERRY ......ccccoiiniiiiiiiiiiiineneeeeeeeeeeie e

Ahmed G. Elkafas, Massimo Rivarolo, Stefano Barberis, Aristide F. Massardo

THE ENERGY SYSTEMS ANALYSIS WITH A MULTI-CRITERIA DESIGN TOOL TO

DECARBONIZE MARITIME TRANSPORT ......ccociiiiiiiiiiiiiiciccc e

Giaime Niccolo Montagna, Simone Piccardo, Matteo Passalacqua, Daria Bellotti, Luca
Mantelli, Massimo Rivarolo

1H SOLAR THERMAL

SENSITIVITY ANALYSIS OF A PRESSURIZED SOLAR VOLUMETRIC RECEIVER: HEAT

TRANSFER FLUIDS AND PRESSURE RATIO COMPARISON ......ccccocimiimiiiiiiinienieneeneeceee e

Judit Garcia-Ferrero, Rosa Pilar Merchan, Maria Jesus Santos, Alejandro Medina, Antonio
Calvo-Hernandez

..... 156



A COMPREHENSIVE ANALYSIS OF SOLAR HEATING FOR INDUSTRIAL PROCESSES
(SHIP) INTEGRATION IN A MEXICAN FOOD INDUSTRY ...ccviitiiiiiiiieieeeeeteeereere ettt 240
Eduardo Gonzdlez-Mora, Maria Dolores Durdn-Garcia, Alvaro Lentz-Herrera

11 DISTRICT HEATING 1

A TWO-PHASE OPTIMIZATION METHOD FOR THE EXPANSION PLANNING OF
DISTRICT HEATING SYSTEMS USING DIFFERENT DISCRETIZATION TECHNIQUES..................... 251
Jerry Lambert, Hartmut Spliethoff

HOW TO MAXIMIZE THE SUSTAINABILITY IMPACT OF DATA CENTER WASTE HEAT
UTILIZATION IN DISTRICT HEATING? ....oo it et et e e e e e st e e e s e e e eaanas 263
Seela Tervo, Pauli Hiltunen, Sanna Syri

A MODEL FOR INTEGRATED DESIGN OF DISTRICT HEATING NETWORKS ........cccccooiiiiiiirene. 275
Mazarine Roquet, Pierre Dewallef

LEVERAGING NEURAL NETWORKS IN A HYBRID MODEL PREDICTIVE CONTROL

FRAMEWORK FOR DISTRICT HEATING NETWORKS ..ottt 287
Dubon Rodrigue, Mohamed Tahar Mabrouk, Bastien Pasdeloup, Patrick Meyer, Bruno
Lacarriere

1J INDUSTRIAL DECARBONIZATION I

ENERGY RESOURCE EFFICIENT INDUSTRIAL SUPPLY SYSTEMS FOR

DECARBONIZATION - ADAPTION OF MIXED INTEGER DESIGN AND OPERATION

OPTIMIZATION MODELS FOR DISCRETIZED HEAT RECOVERY ......ooviiiiiiiiiiiee e 299
Matthias Traninger, Sophie Knottner, Anton Beck

TECHNOLOGIES FOR DEFOSSILISATION OF PROCESS HEAT: AN ANALYSIS AND
OVERVIEW OF INDUSTRIAL PROCESSES AND TEMPERATURE REQUIREMENTS ..........cc.ccoune.. 311
Carlota von Thadden del Valle, Gunnar Frey, Mathias van Beek, Marcus Budt

INDUSTRIAL PROCESS STEAM GENERATION FROM DEEP GEOTHERMAL RESERVOIRS ........... 323
Sven Klute, Marcus Budt, Mathias van Beek

1K EXPANDERS/ COMPRESSORS / TURBOMACHINERY

PISTON COMPRESSOR PERFORMANCE WITH TERNARY MIXTURES: MACHINE
LEARNING SURROGATE MODELS.......cooititiieiiriiietieieriett sttt sttt sttt st tese st stesesaeaesessessesessensesessens 335
Alexandra Welp, llyas Adakdy, Burak Atakan

A THERMODYNAMIC NON-EQUILIBRIUM MODEL FOR THE EXPANSION OF A REAL
GAS IN A TURBINE CASCADE ..ottt ettt et e e e et e s e eaae e e s saaeee s sttt e s snaaeeesenaeeeas 347
Enrico Sciubba, Federico Zullo

OPTIMAL DESIGN OF CENTRIFUGAL COMPRESSORS IN SMALL-SIZE HIGH-
TEMPERATURE BRAYTON HEAT PUMPS ... eee et an 358
Guido Francesco Frate, Matteo Benvenuti, Francesco Chini, Lorenzo Ferrari



1L BUILDINGS 1

REAL OPTIONS ANALYSIS APPLIED ON RESIDENTIAL ENERGY SYSTEMS USING
LEAST SQUARES MONTE CARLO SIMULATION........cooootiiiietieeteecteeete ettt eve e sveesveeae e 370
Sebastian Glombik, Felix Fromme

ECONOMIC EVALUATION OF RESIDENTIAL ENERGY SYSTEMS USING MILP DESIGN
OPTIMIZATION COMBINED WITH A REAL OPTION APPROACH ........coooovviiiiiiil 382
Lena Rosin, Pierre Krisam, Sebastian Glombik, Eva Schischke

CASE STUDY OF A DESICCANT EVAPORATIVE COOLING SYSTEM IN A DANISH
OFFICE BUILDING : SYSTEM MODELING FROM LONG-TERM MONITORING DATA..................... 394
Alanis Zeoli, Samuel Gendebien, Hicham Johra, Vincent Lemort

2B PUMPED THERMAL ENERGY STORAGE SYSTEMS

COMPARISON OF DIFFERENT LAYOUTS OF A SCO2-BASED THERMALLY
INTEGRATED-PUMPED THERMAL ENERGY STORAGE (TI-PTES).....cccoeviiiiiieieieieieieeeie e 406
Stefano Barberis, Safeer Mehdi Shamsi, Simone Maccarini, Alberto Traverso

COMPARISON OF STATIONARY AND TRANSIENT SIMULATIONS OF A LATENT
THERMAL ENERGY STORAGE UNIT IN A CARNOT BATTERY .....oooiiiiiiiiieeeeeee e 418
Lauritz Zendel, Josefine Koksharov, Frank Dammel, Peter Stephan

DESIGNING OF AN OFF-GRID REVERSIBLE HEAT PUMP/ORGANIC RANKINE CYCLE
SYSTEM FOR ELECTRICITY AND COOLING DEMANDS OF A NIGERIAN FAMILY FARM ............. 430
Bentao Guo, Vincent Lemort

2C CARBON CAPTURE 11

SYNERGISTIC INTEGRATION OF CARBON CAPTURE UTILIZATION AND STORAGE

WITH ORGANIC RANKINE CYCLE AND SOLAR TECHNOLOGIES AIMED AT ZERO

EMISSION AND INDEPENDENT ENERGY SYSTEM.....ccocciviiiiiiriiieiieienieiisieeieeieeeie sttt 442
Ali Allahyarzadeh Bidgoli, Daniel Jonas Dezan, Jurandir Itizo Yanagihara

EXERGOECONOMIC ANALYSIS OF A CONDITIONING SYSTEM FOR CAPTURED CO»:
COSTS OF PHYSICAL AND CHEMICAL EXERGY ..ottt ettt eaeee s 454
Rikke Pedersen, Ebbe H. Jensen, Brian Elmegaard, Jonas Jensen

MILP-BASED OPTIMIZATION MODEL FOR CO, CAPTURE, TRANSPORT AND STORAGE
(CCS) CHAIN PLANNING: APPLICATION TO THE HARD-TO-ABATE INDUSTRY IN ITALY ............ 466
Gaia Martoriello, Matteo Zatti, Manuele Gatti, Edoardo De Lena

TECHNICAL AND ECONOMIC VIABILITY OF GLASSMAKING DECARBONIZATION
THROUGH POWER TO GAS AND CARBON CAPTURE ......cccooiniiriniiinincncncneneeee e 478
Cristian Baron, Jorge Perpinian, Begoria Peiia

2D ELECTROLYSIS I

EXPERIMENTAL ANALYSIS ON HEAT RECOVERY FROM A PEME STACK: EXPLORING
OPERATING TEMPERATURES AND INTEGRATION ASPECTS......cotiieiriieeriereceeeieseeeeie e 488
Iraj Moradpoor, Olli Himanen, Kaj Nikiforow, Sanna Syri



PROCESS INTEGRATION AND EXERGY-BASED ASSESSMENT OF HIGH-TEMPERATURE
SOLID-OXIDE ELECTROLY SIS CONFIGURATIONS ... .ottt s 500
Robert Miiller, George Tsatsaronis

THERMOECONOMIC ANALYSIS OF A SOLAR-DRIVEN HIGH-TEMPERATURE
ELECTROLYSIS PLANT FOR HYDROGEN PRODUCTION IN BRAZIL.........ccoooviiiiiiieeeieeeeeeee e 512
Diego Luis Izidoro, Silvio Oliveira Junior

TECHNO-ECONOMIC COMPARISON OF LITHIUM-ION AND VANADIUM REDOX FLOW
BATTERY WITH TARGET COST DEFINITION FOR A DOMESTIC SCENARIO .......cccocveiviieieeieeeeee. 524
Diana Cremoncini, Aldo Bischi, Guido Francesco Frate, Andrea Baccioli, Lorenzo Ferrari

2E POWERTOX 1

PROCESS MODELING AND ECONOMIC VIABILITY ANALYSIS OF A POWER-TO-H,-TO-
POWER SYSTEM: CASE STUDY IN CHINA ....c.ooiiiiiriiieirteietesteete ettt ees ettt seenea 536
Yanxin Li, Yanbing Dai, Xiaoqu Han, Xuanhua Guo, Sotirios Karellas, Junjie Yan

ECONOMIC OPTIMIZATION AND GLOBAL SENSITIVITY ANALYSIS OF POWER-TO-
HEAT SYSTEMS IN A SMALL DISTRICT HEATING NETWORK: A CASE STUDY ....cccoeovvviviieieeenee 548
Eero Inkeri, Jussi Saari, Konstantin Zaynetdinov, Mariia Kozlova, Pdivi Sikio, Tero Tynjdld

DISTRIBUTED MULTI-ENERGY SYSTEMS CONSIDERING POWER-TO-X TECHNOLOGY:
PLANNING, SCHEDULING, AND PERFORMANCE ASSESSMENT .....cccccooiiiniiiinineineneeneeeenenes 560
Kai Xue, Jinshi Wang, Xiaoqu Han, Quanbin Zhao, Daotong Chong, Weixiong Chen, Junjie
Yan

2FORC1

EXPERIMENTAL PERFORMANCE EVALUATION OF AN ORC IN A CHEST-LIKE CARNOT
BATTERY ..ottt ettt ettt ettt st et eb e et et e st st et e st et e st es e et et eseetenteseesensese st ensese et enseseesensenentens 569
Robin Tassenoy, Kenny Couvreur, Michel De Paepe, Steven Lecompte

ASSESSING THE POTENTIAL FOR POWER GENERATION FROM LOW-GRADE WASTE
HEAT: INTEGRATION OF AN ORGANIC RANKINE CYCLE WITH AN ABSORPTION

HEAT TRANSFORMER ...ttt e e e e et s et e e et e s et e e s s aaeesssmtaeeseaaeessaneeeesenaseesanenes 581
Mohammad Hossein Nabat, Soheil Khosravi, Hamid Reza Rahbari, Brian Elmegaard, Ahmad
Arabkoohsar

2H SOLAR PV 1

IMPACT OF CLIMATE CHANGE ON SOLAR PV POTENTIAL IN EUROPE .........coooooviviiiiiiiiiiiieinnes 593

Lucrezia Manservigi, Enzo Losi, Miguel Gonzalez-Salazar, Giulia Anna Maria Castorino,
Pier Ruggero Spina, Mauro Venturini

DESIGN AND PERFORMANCE EVALUATION OF A COLORED BIPV/T SYSTEM FOR
SLOPED WOOD-FRAMED ROOFS .......ocoiiiieitiieieirietett ettt sttt sttt sttt sttt st nesae e ene e 605
Anna-Maria Sigounis, Andreas Athienitis



2l SOLAR PV I

OPTIMIZATION OF ENERGY CONVERSION IN GOLD NANOPARTICLES IRRADIATED

BY LIGHT FOR SUSTAINABLE ENERGY APPLICATIONED BY LIGHT FOR

SUSTAINABLE ENERGY APPLICATION.........coouiiitieetee et ettt eve e eeve e eenveeenneeenreeenneeennens 617
Pawet Ziotkowski, Aimad Koulali, Piotr Radomski, Federica Zaccagnini, Iuliia Mukha,
Francesca Petronella, Luciano De Sio, Dariusz Mikielewicz

2JORCII
PRELIMINARY MODELLING OF TWO-PHASE EXPANSION USING A COMMERCIAL

SINGLE-PHASE SCROLL EXPANDER .......ccectitiiitiieieitsieiete ettt sttt ettt st ese et se s ene s 629
Konstantinos Braimakis, Tryfon Roumpedakis, Aris-Dimitrios Leontaritis, Sotirios Karellas

2K CATALYSTS/ GASES / EMISSIONS

CONSEQUENCES OF ALKALINE SALT CHOICE FOR PH RAISE DURING CO,
MINERALISATION USING ROCK-DERIVED MAGNESTUM SALT .....cooviiiiieeeeeee et 641
Jens Back, Ron Zevenhoven

EMISSION RATES OF FORMALDEHYDE AND ACETALDEHYDE IN SYNGAS CONFINED
FLAMES WITH OEC APPLICATION, ACETYLENE DOPING AND ACOUSTIC FORCING................... 653

Alex Alisson Bandeira Santos, Paulo Roberto Freitas Neves, Lilian Lefol Nani Guarieiro,
Paulo Roberto Santana dos Reis, Elliete Costa Alves

2L FUEL CELLS

A FEASIBILITY STUDY FOR ZERO-EMISSION PASSENGER BOATS FOR INLAND
WATERWAY'S BASED ON HYDROGEN FUEL CELLS ......ciiiiiiiiiieiieieieteeeteeieeee st 663
Massimo Rivarolo, Giaime Niccolo Montagna, Thomas Lamberti, Stefano Barberis

PRELIMINARY ASSESSMENT OF HYDROGEN POTENTIAL AS ALTERNATIVE FUEL FOR
REGIONAL ATRCRAFT ...ttt ettt e et e e et e e et e e s e e e e st e e e eaaeeeseaeeeseaseeeeanas 675
Stefano Barberis, Aristide Fausto Massardo, Massimo Rivarolo

2M BUILDINGS IT

BUILDING PERFORMANCE SIMULATION OF MYBOX ENERGY LAB IN NORWAY:
INTEGRATING THE HUMAN DIMENSION IN ENERGY USE ANALYSIS.....coooiiiiiieeeeeeeee e, 687
Helleik Syse, Homam Nikpey Somehsaraei

APPLICATION OF AUTOENCODERS FOR MULTIVARIATE ANOMALY DETECTION IN

BUILDING AUTOMATION SYSTEMS WITH VARIABLE SELECTION BASED ON

SEMANTIC METADATA OF THE FACILITY ...ouvtiiiiieeee ettt ettt ae e e enaeenne s 699
Milos S‘ipetié, Michael Schény, Jerik Catal

TOWARDS NET ZERO PATHWAY'S FOR BUILDING STOCK PORTFOLIOS BASED ON KEY
PERFORMANCE INDICATORS ..ottt sttt st s 711
Natasa Vulic, Yi-Chung Chen, Giuseppe Nappi, Qiuxian Li, Matthias Sulzer, Georgios
Mavromatidis



CLUSTERING-BASED PREDICTION OF RESIDENTIAL ELECTRICITY CONSUMPTION ................. 719
Adam Buruzs, Jan Kurzidim, Milos Sipeti¢, Moritz Wagner

RC MODEL FOR CALCULATING THE SENSIBLE ENERGY DEMANDS IN BUILDINGS:
ISO 52016-1 COMPARISON.......oiiiuiiiiiiieie ettt ettt ettt e et eaa e et e e et e st e e saaeesaaeesaaeesaseesaaeesaneesnneeanns 728
Edwin S. Pinto, Beatriz Amante

2N DISTRICT HEATING 11

DESIGN OPTIMIZATION OF CENTRAL AND DECENTRAL UNITS IN DECARBONIZED
DISTRICT HEATING NETWORKS ...ttt ettt e et s e e e et e e e ee e s et e e esaneeeennas 740
Maximilian Sporleder, Michael Rath, Mario Ragwitz

INTEGRATION OF HEAT PUMPS AND RENEWABLE HEAT SUPPLIERS IN OPTIMIZED
SHORT-TERM PLANNING FOR DISTRICT HEATING SYSTEMS ... 752
Joana Verheyen, Nico Schébel, Christian Thommessen, Harry Hoster, Jiirgen Roes

A MULTI-OBJECTIVE OPTIMIZATION STRATEGY FOR DISTRICT HEATING

PRODUCTION PORTFOLIO PLANNING ......oooiiiitiiiiieeiee ettt ettt ettt s v e eaeeeeteeeeteseeaeeeneeans 764
Janina Zittel, Jan-Patrick Clarner, Christine Tawfik, Maxwell Dykes, Fabian Rivetta,
Stephanie Riedmiiller

20 HYDROGEN 11

TOWARDS THE ADOPTION OF NEURAL-NETWORK-BASED SOLVERS FOR COUPLED

MH-PCM HYDROGEN STORAGE DEVICES ... 776
Vesselin Krassimirov Krastev, Matteo Baldelli, Lorenzo Bartolucci, Giacomo Falcucci,
Vincenzo Mulone, Stefano Cordiner

HYDROGEN STORAGE IN SALT CAVERNS: SIZING, DYNAMIC MODELING AND

APPLICATION FOR ENERGY SYSTEM ANALY SIS .....oteieiieieiirieiettnieeeiesteeeeste et sse s snan 788
Inga Beyers, Steffen Brundiers, Dirk Zapf, Clemens Lohr, Astrid Bensmann, Richard Hanke-
Rauschenbach

VOLUME 2

MONO-DIMENSIONAL MODEL VALIDATION OF FAST FILLING HYDROGEN TANKS
WITH AND WITHOUT PRE-COOLING ......coooitiiiiiiiieeeiie ettt eeee e et e eaate s et e s eaaeessenaeessnnaseesennns 800
Daniele Melideo, Umberto Desideri

SOLAR ASSISTED REACTORS FOR METHANE PYROLYSIS IN LIQUID METAL MEDIUM............... 811
Elisa Alonso, Luis Francisco Gonzalez-Portillo, Alberto Abanades

TECHNOLOGICAL, ENVIRONMENTAL, AND ECONOMIC ANALYSIS OF THE

HYDROGEN CONVERSION OF A CITY BUS FLEET .....ooooiiiiieeeee e 823
Michele Pinelli, Alessio Suman, Mattia Piovan, Nicola Zanini, Marco Odorizzi, Oscar
Formaggi

2PELECTROLYSIS I

POWER INTERMITTENCY IN PEM ELECTROLYSERS DIRECTLY COUPLED WITH WIND
PARKS: A CASE STUDY ON DYNAMIC STACK OPERATION IN NORTHERN BAVARIA................... 835
Petros Polykarpoulos, Matthias Welzl, Dieter Briiggemann



ALKALINE ELECTROLYSIS CFD MODELING AND APPLICATION: A NOVEL

EXPRESSION FOR A VOLUME FRACTION-DEPENDENT CURRENT DENSITY ....ccooviiiiieiieeieeenenns 847
Marco Dreoni, Francesco Balduzzi, Francesco M. Ferro, Matthias Neben, Syed S. Hossain,
Giovanni Ferrara, Alessandro Bianchini

3A VEHICLES

PERFORMANCE ANALYSIS OF THERMAL MANAGEMENT SYSTEMS IN ELECTRIC

VEHICLES: A CASE STUDY ON CHEVROLET BOLT 2020, NISSAN LEAF 2019, AND

TESLA MODEL 3 2020.....0.0etettitetettrieietestertete sttt sttt ste et ste e eseste st ebeste e ebesseneebesaeneesesseneesesseneesenseneesensens 859
Rabih Al Haddad, Charbel Mansour, Namdoo Kim, Jigu Seo, Maroun Nemer

3B COOLING AND REFRIGERATION

EVALUATION OF A DISTRICT COOLING NETWORK USING R-744 AS THE ENERGY
CARRIER: A CASE STUDY ...ttt ettt ettt e e e ettt e e et e s et e e s etaeesesaaeeeseaaeeessnsaeessnnaeessanaeeeas 871
Rikke Pedersen, Jakob Worm, Lars Reinholdt, Brian Elmegaard, Ahmad Arabkoohsar

NUMERICAL INVESTIGATION OF THE BENEFITS OF DAYTIME RADIATIVE SKY

COOLING PANELS AS SUB-COOLER ON THE EFFICIENCY OF VAPOR COMPRESSION

CYCLE COOLING SYSTEMS ...ttt sttt sttt sttt sttt sttt st b e sttt st b e st ebe e 883
Peter Zghaib, Soukaina Es-Saidi, Ghady Abou Rached, Egoi Ortego, Assaad Zoughaib

3C STORAGE 111

SIMILITUDE-BASED REVERSIBLE BRAYTON PUMPED THERMAL ENERGY STORAGE............... 895
Matteo Benvenuti, Guido Francesco Frate, Lorenzo Ferrari

INTEGRATION OF PUMPED THERMAL ENERGY STORAGE INTO MULTI-ENERGY

URBAN DISTRICTS: COMPARISON BETWEEN BRAYTON AND RANKINE

TECHNOLOGIES.......ooo oottt e ettt e e et e et e e et e eeteeeeteeeeteeesteeeeaeeesteeeesesestseenseeesteeenneeenes 907
Alessandra Ghilardi, Guido Francesco Frate, Lorenzo Ferrari

EVALUATION AND OPTIMAL DIMENSIONING OF ICE ENERGY STORAGE SYSTEMS IN
DIFFERENT TYPES OF NON-RESIDENTIAL BUILDINGS ......ccctitirtirieiriieieitnieieiesreeeiesieeee e 919
Marco Griesbach, Andreas Konig-Haagen, Florian Heberle, Dieter Briiggemann

INTEGRATION OF A BOREHOLE THERMAL ENERGY STORAGE MODEL INTO A
TECHNO-ECONOMIC OPTIMIZATION TOOL FOR DISTRICT HEATING ......cooocviiiiiieeeieeeeeeeee e 931
Paul Mex, Maximilian Sporleder

NUMERICAL ANALYSIS OF A CONCRETE THERMAL ENERGY STORAGE SYSTEM FOR
ADIABATIC COMPRESSED AIR ENERGY STORAGE ... 943
Abdullah Masoud Ali, Audrius Bagdanavicius, Edward R. Barbour, Daniel L. Pottie, Seamus
Garvey, James Rouse, Zahra Baniamerian

3D COMBUSTION I

COUPLED CFD & DEM ANALYSIS OF PARTICLE-FLUID MOMENTUM AND HEAT

TRANSFER AT LOW-PRESSURE REGIMES.......ccocceitiiiiiiirieieesietee ettt s 955
Marcin Sosnowski, Jaroslaw Krzywanski, Karolina Grabowska, Anna Zylka, Anna
Kulakowska, Dorian Skrobek



SIMULATION OF METHANE COMBUSTION IN THE ALLAM CYCLE ........ooooiiiiieeeeeeeeeeee e
Gianluca Cipriani, Andrea Gori, Alessio Tiburi, Simone Castellani, Lorenzo Ciappi,
Giampaolo Manfrida

EXPLORING FLUIDIZED BED COMBUSTION FOR CARNOT BATTERIES BASED ON
ZERO-CARBON IRON ENERGY CYCLES ... oottt ettt sttt saeeenns
Tomasz Wronski, Francesco Murri, Adriano Sciacovelli

3E HEAT PUMPS 1

POTENTIAL OF SOURCE-SIDE THERMAL ENERGY STORAGES IN GEOTHERMAL AND
SOLAR THERMAL SUPPLIED HEAT PUMP SYSTEMS ..ottt
Tobias Wolf, Tobias Reiners, Michael Rath

THEORETICAL AND EXPERIMENTAL STUDY OF FLASH TANK IN A HEAT PUMP BASED

STEAM GENERATION — PART 1.....coiiiiiiiiiiiiiiiiiiceeeee et 1002

Wassim Jouni, Yannick Beucher, Assaad Zoughaib

THEORETICAL AND EXPERIMENTAL STUDY OF FLASH TANK IN A HEAT PUMP BASED

STEAM GENERATION — PART 2.....cuiiiiiiiiiiiieieeetestene sttt sttt ettt s st 1011

Wassim Jouni, Yannick Beucher, Assaad Zoughaib

A SURROGATE MODEL FOR HEAT EXCHANGER USING NON-INTRUSIVE REDUCED

ORDER MODELING ....ccoiiiiiiiiiiiiiiiii e sttt s s 1023

Shri Balaji Padmanabhan, Mohamed Tahar Mabrouk, Bruno Lacarriére

ANALYSIS OF HIGH-TEMPERATURE HEAT PUMP AND SEASONAL THERMAL

STORAGE INTEGRATION INTO DISTRICT HEATING NETWORKS........cccccooiiiiiiiiiiiiiiniiciiee 1035

Christian Pressa, Verena Jetzinger, Hendric Popma, Matthias Finkenrath

PERFORMANCE INVESTIGATION OF A DUAL-SOURCE HEAT PUMP FOR A SWINE

NURSERY BARN IN NORTHERN ITALY .....ooiiiiriininiiniteteietetentesteeie sttt st s n e sne s 1047

George Meramveliotakis, Dimitrios Tyris, Apostolos Gkountas, Panteleimon Bakalis, Stefano
Benni, Francesco Tinti, Dimitris Manolakos

3F INDUSTRIAL DECARBONIZATION 11

TECHNO-ECOLOGICAL EVALUATION OF METHANOL AND ACETIC ACID
PRODUCTION FROM STEEL MILL OFF-GASES: A PATHWAY TOWARDS CARBON

CAPTURE AND UTILIZATION IN THE STEEL INDUSTRY .....ccccocoiiiiniiiiiiiiiiiiiicicceceice 1059

Matthias Sadlowski, Daniel Georg Stupien

MODELLING OF CARBON CAPTURE THROUGH CALCIUM LOOPING TECHNOLOGY
FOR THE INTEGRATION OF POWER TO GAS IN A BLAST FURNACE-BASED IRON AND

STEEL INDUSTRY ...coooiiitiiiiieetee ettt st sttt sa e s 1071

Cristian Baron, Manuel Bailera, Jorge Perpirian, Pilar Lisbona, Begona Pena

TECHNO-ECONOMIC ASSESSMENT AND COMPARISON OF DIFFERENT POWER TO
GAS INTEGRATIONS FOR THE REDUCTION OF CO, EMISSIONS IN THE IRON AND

STEEL INDUSTRY ...cotiiiitiiitiietetetertestt ettt sttt sttt sttt sttt sae st et et saesbesbesaeeneens 1083

Manuel Bailera, Jorge Perpifian, Pilar Lisbona, Luis Miguel Romeo, Begoria Peria



3G AMMONIA. METHANOL

OPTIMAL SIZING OF AN AMMONIA PRODUCTION AND TRANSPORTATION SUPPLY

CHAIN BASED ON RENEWABLE ELECTRICITY: COMPARISON BETWEEN PARAMETRIC

STUDY AND A COSTS-EMISSIONS BI-OBJECTIVE OPTIMIZATION ......ccooctveiiinieireicieiceeienes 1095
Cécile Diamantis, Pimprenelle Parmentier, Elise Le Goff, Alain Ruby

GREEN AMMONIA SYNTHESIS IN AMULTI-RES SYSTEM .....oiiiiiiiiiieiiieieeee et 1107
Arianna Baldinelli, Tobia Favilli, Giovanni Cinti, Alberto Giaconia, Umberto Desideri

TECHNO-ECONOMIC ANALYSIS OF RENEWABLE METHANOL PRODUCTION AT

GIGAWATT SCALE — UTILIZING GREEN HYDROGEN FOR DIRECT CO2

HYDROGENATION. ...ttt ettt ettt ettt e te e bt eseese e e et e eseeeeebeeaeeneeneenseaseaseebeeneeseeneanseneens 1119
Philipp Moser, Christoph Zauner, Daniela Leibetseder

3H HYDROGEN 111

AN EXPERIMENTAL TEST BENCH FOR THE THERMAL CONDITIONING ANALYSIS OF
ABSORPTION AND DESORPTION CYCLES OF HYDROGEN WITHIN METAL HYDRIDES
(MH) STORAGE TANKS. ... oottt ettt ettt te e te st e teesse e seesaessaeseeesseesseenseenseessesssesseeseensesnsesnsennes 1131
Riccardo Alleori, Maria Alessandra Ancona, Michele Bianchi, Francesco Falcetelli, Federico
Ferrari, Paolo Pilati

31 STORAGE IV

DATA-DRIVEN INVESTIGATION OF LATENT HEAT THERMAL ENERGY STORAGE
PERFORMANCE UNDER DYNAMIC OPERATING CONDITIONS........ccccvtrieiriieieienieieeeieieeeeeeenes 1143
Raman Safaee, Philip Ward, Yulong Ding, Adriano Sciacovelli

DESIGN AND OPTIMIZATION OF A HIGH TEMPERATURE THERMAL ENERGY
STORAGE WITH DIRECT ELECTRIC CHARGING AND CONVECTIVE DISCHARGING................... 1155
Matteo Pecchini, Sunku Prasad Jenne, Jihong Wang, Anna Stoppato, Alberto Benato

CFD ANALYSIS OF VARIABLE-TEMPERATURE CRYOGENIC COLD STORAGE
DEDICATED FOR LIQUID AIR ENERGY STORAGE APPLICATIONS ......cocoeieiiiieieiereeeiereeceie e 1167
Aleksandra Dzido, Piotr Krawczyk, Maciej Krol

3J DISTRICT HEATING 111

DISTRICT HEATING SYSTEM ANALY SIS AND DESIGN OPTIMIZATION ......ccceoeeininiiniiiecnieneenne 1176
Panteleimon Tzouganakis, Maria Fotopoulou, Dimitrios Rakopoulos, Dmytro Romanchenko,
Nikolaos Nikolopoulos

EMPOWERING PROSUMERS IN DISTRICT HEATING NETWORKS: EXPERIMENTAL

ANALYSIS AND PERFORMANCE EVALUATION OF A BIDIRECTIONAL SUBSTATION. .................. 1188
Federico Gianaroli, Mauro Pipiciello, Paolo Sdringola, Federico Trentin, Mattia Ricci,
Biagio Di Pietra, Diego Menegon, Francesco Melino



3K PCM
THERMAL STABILITY ANALYSIS OF ORGANIC PHASE CHANGE MATERIAL...........cccccovveneenenn. 1200

Hamza Ayaz, José Luiz Lara Cruz, Jorge Salgado Beceiro, Magnus Rotan, Ragnhild Sceterli,
Fride Vullum-Bruer, Alexis Sevault, Jean-Pierre Bedecarrats

3L PLATFORMS/ WEBTOOLS

THE WEDISTRICT TOOL: AN OPEN-ACCESS WEB APPLICATION TO SUPPORT

DECISIONS ON DISTRICT HEATING AND COOLING PROJECTS AROUND EUROPE. ..................... 1211
Alberto Abanades, Juan José Roncal Casano, Javier Rodriguez-Martin, Joaquim Romani,
Santiago Escudero, Maria Guadalupe Rodriguez, Nataliia Diatlova, Federico Bava,
Sebastian Wulff, Jon Martinez Fontecha

SOLAR POWER ROOFTOP POTENTIAL TOOL : AN ASSET FOR COMMUNAL HEAT GRID
PLANNING. ...ttt ettt e ettt e e et e s et et e e e e et e e eeateeeseaeaeessaaeeeessaeeesansaeessnsaeeesnseseesansseessnseeeeanns 1223
Karim Shawky, Shixin Ni, Amin Darbandi, Gerrid Brockmann, Martin Kriegel

DISTRICTGENERATOR: A NOVEL OPEN-SOURCE WEBTOOL TO GENERATE BUILDING-

SPECIFIC LOAD PROFILES AND EVALUATE ENERGY SYSTEMS OF RESIDENTIAL

DISTRICTS ..ttt ettt e e et e e et e e e et eeeeaaeeseeaaeeeseaaeeeseaaeeeseaaeeesanaeeesaaaeesesnseessaraeeesns 1232
Joel Scholzel, Sarah Henn, Tobias Beckholter, Rita Streblow, Dirk Miiller, Carla Wiiller

3M HEAT PUMPS 11

HOUSEHOLD AND WHOLE SYSTEM ASSESSMENTS OF GROUND-SOURCE HEAT PUMP
DEPLOYMENT FOR DOMESTIC HEAT DECARBONISATION IN THE UK .......c..oooviiiiiiiiiieiieeee 1244
Matthias Mersch, Paul Sapin, Aaron Suthagar, Jonathan Wright, Niall Mac Dowell, Christos
N. Markides

ECONOMIC OPTIMIZATION OF A PENTANE EVAPORATOR FOR A MODERN HIGH-
TEMPERATURE HEAT PUMP.......ooitiiiiiiie ettt ettt e ettt s et e e s et esenaaeessenaeeesennaeesennnes 1256
Jussi Saari, Antti Pitkdoja, Antti Uusitalo, Jouni Ritvanen, Satu Lipidinen

THERMO-ECONOMIC ANALYSIS OF A GEOTHERMAL-BASED HIGH TEMPERATURE
HEAT PUMP ...ttt ettt ettt sttt sttt st s s bt b et e e e bt st et eb e st et es e st et esessentesesteeesestens 1268
Pietro Ungar, Daniele Fiaschi, Giampaolo Manfrida

3N HYDROGEN 1V

HOW RENEWABLE IS GREEN HYDROGEN? ANALY SIS OF THE EXERGY COST OF ITS
PRODUCGTION ...ttt ettt ettt e et e e ettt e e e et et e s et e e e sttt e e esaaeeesansaeesssaeessaseseessnsaeessnreeesanns 1279
Jorge Torrubia, Alessandro Lima, Alicia Valero, Antonio Valero

ASSESSING THE ENERGY AND WATER IMPACTS OF SEAWATER ELECTROLYSIS FOR
GREEN HYDROGEN PRODUCTION ......ooiiiiiiee et e et ettt eaaee e s et e e eenaeesenas 1291
Davide Micheletto, Luca Migliari, Daniele Cocco

TECHNOLOGIES AND ENERGY STRATEGIES FOR THE PRODUCTION AND
UTILIZATION OF GREEN HYDROGEN IN THE INDUSTRIAL SECTOR ......cccccveiiiiiiieeiieeeieeeee. 1303
Ludovico Linzi, Anna Stoppato, Graziano Tassinato, Alberto Benato



30 ENERGY MARKET / POLICIES

ASSESSING ECONOMIC VIABILITY AND COMMUNITY INTEGRATION IN RENEWABLE

ENERGY COMMUNITIES FOR A CASE STUDY IN ITALY ...ootiitiiiniininineeieeeteenene e

Elisa Moretti, Lucia Fagotti, Simona Stoklin, Ettore Stamponi

A TWO-STEP CASCADE MODELLING BETWEEN ENERGYSCOPE PATHWAY-BO AND
PYPSA-BO FOR ENERGY TRANSITION PLANNING. PART A: IMPACTS OF DEMAND

SCENARIOS ...ttt s st be e bt nennes

Pablo Jimenez Zabalaga, Carlos A.A. Fernandez Vazquez, Gauthier Limpens, Evelyn
Cardozo, Sylvain Quoilin, Hervé Jeanmart

3P ENERGY TRANSITION / DECARBONIZATION

SENSITIVITY ANALYSIS OF THE ENERGY TRANSITION PATH IN THE BERLIN-
BRANDENBURG AREA TO UNCERTAINTIES IN OPERATIONAL AND INVESTMENT

COSTS OF DIVERSE ENERGY PRODUCTION TECHNOLOGIES .........ccccoociiiiiiiiiinineneereeenn

Christoph Muschner, Inci Yiiksel-Ergiin, Marie-Claire Gering, Karolina Bartoszuk, Sabine
Haas, Janina Zittel

MODELING THE IMPACT OF ENERGY SUFFICIENCY ON EUROPEAN INTEGRATED

ENERGY SYSTEMS ...ttt ettt sttt ettt st be ettt et e sa et besaeeae et eanennens

Muhammad Umair Tareen, Sébastien Meyer, Paolo Thiran, Aurelia Hernandez, Antoine
Laterre, Sylvain Quoilin

ACTION TOWARDS INCREASE IN SUSTAINABLE HYDROPOWER: A PAN-EUROPEAN

ASSESSMENT AND STRATEGY ..ottt

Egidjius Kasiulis, Marina Cerpinska, Elena Pummer, David Finger, Ewa Malicka, Barbara
Fischer-Aupperle, Eduard Doujak, Giovanna Cavazzini, Marko Hocevar

4A HEAT PUMPS AND COOLING SYSTEMS I

DEVELOPMENT AND EXPERIMENTAL ASSESSMENT OF A SOLAR COOLING SYSTEM

BASED ON EJECTOR COOLING CYCLE ....ooutiiiiiieieieniiieeeeeeeeetestesie sttt s nens

Konstantinos Braimakis, Spyros Kalyvas, Gabriel Palamidis, Tryfon Roumpedakis, Antonios
Charalampidis, Efstratios Varvagiannis, Sotirios Karellas

ANALYTICAL INVESTIGATION OF A PRE-COOLED HEAT PUMP FOR HVAC

APPLICATIONS USING THE MAISOTSENKO CYCLE.......cocceotiitiiiiiniinienieieecienieseene e

Javier Ruiz Ramirez, Clara Gasco Arranz, Michael Opolot, Sangkyoung Lee, Chunrong Zhao

4B ENERGY COMMUNITIES

OPTIMIZING LOCAL ENERGY TRADING IN RESIDENTIAL NEIGHBORHOODS: A PRICE

SIGNAL APPROACH IN LOCAL ENERGY MARKETS ..ot

Carla Wiiller, Joel David Schélzel, Rita Streblow, Dirk Miiller

A MULTI-OBJECTIVE APPROACH FOR OPTIMIZING TECHNICAL, ENVIRONMENTAL,
AND ECONOMIC OF ENERGY COMMUNITIES: A CASE STUDY OF A RESIDENTIAL

COMMUNITY IN TARRAGONAL ....coiiiiitetctetetetese ettt sttt st

Youssef Elomari, Carles Mateu, Marc Marin-Genesca, Dieter Boer

...... 1411



4C GEOTHERMAL

INTEGRATED ANALYSIS OF GEOTHERMAL RESERVOIR AND BINARY POWER CYCLE

SYSTEM ...ttt e e et e e e et e ettt e et e e eaeeeeaeeeeaaeeeaaeeeraeeeaeeeereeeeaeeeeteeeeaeeeeteeeeree e ettt eeneeennes 1422
Nishith Babubhai Desai, Ivanka M. Orozova-Bekkevold, Frederik Lomholt Christensen,
Fredrik Haglind

INTEGRATION OF HYDROGEN PRODUCTION WITH GEOTHERMAL POWER PLANTS:
UTILIZING H2 AS SPINNING RESERVE UNIT .......cciiiiiiiiiieinieietsieeeeiete ettt 1433
Alessia Manfredi, Giampaolo Manfrida, Carlo Carcasci, Daniele Fiaschi

4D STORAGE V

MODELLING AND SIMULATION OF A SEASONAL UNDERGROUND WATER STORAGE

COUPLED WITH PHOTOVOLTAIC PANELS, A HEAT PUMP AND A DISTRICT HEATING

NETWORK FOR PROVIDING LOCAL RENEWABLE HEATING TO A RESIDENTIAL

DISTRICT ...ttt ettt ettt ettt et e s e st et esesbe s e et e ssessesesbeneesesseneesesbesaesesseneesessensesesseneesesseneesensens 1445
Aitor Cendoya, Frederic Ransy, Vincent Lemort, Natalia Kozlowska, Pierre Dewallef, Jacques
Windeshausen

INTEGRATED THERMAL ENERGY STORAGE SYSTEM: THE ROLE OF MANAGEMENT
STRATEGIES IN THE STORAGE TANK DESIGN METHODOLOGY ....ccovoiiiiiiiieeeeeeeeeee e 1457
Simone Peccolo, Matteo Pecchini, Anna Stoppato, Alberto Benato

PACKED-BED THERMAL-STORAGE SYSTEM CONFIGURATIONS FOR SHUTTLE KILN
WASTE-HEAT RECOVERY ..ottt ettt ettt et beseneebenseneesensens 1469
Nikolaos Georgousis, Jan Diriken, Michel Speetjens, Camilo Rindt

4E ENERGY COMMUNITIES / MICROGRIDS 11

HOW CLUSTERING APPROACHES AFFECT THE OPTIMAL DESIGN OF FUTURE MULTI-
ENERGY SYSTEMS ...ttt sttt st sttt sttt st b e st e b e be e 1481
Alessandro Pampado, Gabriele Volpato, Andrea Lazzaretto

4F WASTE MANAGEMENT AND UTILIZATION

EFFICIENT ENERGY EXTRACTION FROM ORGANIC WASTE IN CIRCULAR SYSTEMS .............. 1493
Ana Momcilovic, Gordana Stefanovic

4G SOLAR 1V

THERMAL ANALYSIS AND OPTIMIZATION OF A SUPERCRITICAL CO2 BRAYTON
CYCLE CONNECTED TO A CENTRAL TOWER SOLAR COLLECTOR. .......oooiiiiiiiiiiieeeeeee e 1505
Jesus A. Moctezuma Hernandez, Judit Garcia-Ferrero, Rosa P. Merchan, J.M.M. Roco

INTEGRATING CONCENTRATED SOLAR POWER AND MOLTEN CARBONATE
ELECTROLYSIS ..ottt sttt ettt sttt ebe bt et et e b e b saeebeeaeen 1517
Giovanni Cinti, Gabriele Discepoli, Arianna Baldinelli, Jaroslaw Milewski



4H BUILDINGS 111

ENERGY SIMULATIONS OF AN EXISTING VILLA CONVERTED INTO A NZEB

BUILDING: A CASE STUDY ...ttt ettt ee e et e e et eaae e enveeenaeeeaveeenaeeentesenaeeensesenreeennens 1529
Luis Barreiros Martins, Ana Cristina Ferreira, Bernardino Pinto, Pedro Gong¢alves, Nelson
Rodrigues, José C.F. Teixeira, Senhorinha Teixeira

41 METHANE, METHANOL., AMMONIA

FROM CARBON DIOXIDE TO METHANE VIA CRYSTALLIZED HYDROGEN
CARBONATE ..ottt ettt ettt sttt st et e st e st e bt s be st ebe s b e st ebe st e st esesseneesesbeneesesbeneesesseneesenes 1541
Friedrich Waag, Christoph Wieland

PERFORMANCE IMPROVEMENT OF AMMONIA PRODUCTION FROM HYDROGEN
THROUGH EXERGY ANALY SIS ..ottt ettt e et e e e et e s eeta e e s saaeessenasessenaaeessnnaeeeennnns 1552
Niccolo Farsi, Giampaolo Manfrida, Serena Ranieri, Pietro Ungar, Valentina Veltroni

CIRCULAR THERMOECONOMICS APPLIED TO A GREEN AMMONIA SYNTHESIS
PLANT: FUTURE PRODUCTION SCENARIOS AND ALTERNATIVE BYPRODUCTS.....cccoovveveneennn. 1564
Alessandro Lima, Cesar Torres, Antonio Valero

4J HEAT EXCHANGERS

NUMERICAL SIMULATIONS OF ANOVEL ELECTRICAL HEATED BRICK FIRING KILN.............. 1576
Manuel Schieder, Julian Unterluggauer, Stefan Puskas, Stefan Vogt

4K HEAT PUMPS AND COOLING SYSTEMS I1

HIGH-TEMPERATURE HEAT PUMPS FOR GEOTHERMAL APPLICATIONS IN AFRICA:
THERMODYNAMIC, ECONOMIC AND ENVIRONMENTAL EVALUATION.........ccccoevienieienieeieeiennn 1587
Claudio Zuffi, Daniele Fiaschi, Filippo Ramundi

PERFORMANCE AND PREDICTIVE ANALYSIS OF A VERY HIGH-TEMPERATURE
INDUSTRIAL HEAT PUMP ...t ettt e e e ettt e et s enta e e s snaeeseenaseesenaseessnnaeesennnns 1599
Kim Hégnabba, Tor-Martin Tveit, Ron Zevenhoven

VOLUME 3
FLEXIBILITY POTENTIAL OF HEAT PUMPS THROUGH DEMAND SIDE MANAGEMENT

IIN BUILDINGS ..ottt e et e et e e et e e et e e s et e e e et e e eeaaeeeseateeeeeeaeeeeseaaeeesanateessneeessanneas 1611
Agostino Gambarotta, Mirko Morini, Costanza Saletti

4L ENVIRONMENTAL

FROM REGULATION TO RENEWABLE: THE MEDIATING IMPACT OF PROACTIVE
ENVIRONMENTAL MANAGEMENT ON ENERGY CHOICES IN MENA FIRMS ......ccccccoveieirieennne 1623
Omar Ayouni, Zouiri Lahboub



LIFE CYCLE ASSESSMENT METHODOLOGY APPLICATION FOR ENERGY GENERATION
ALTERNATIVES IN DISTRICT HEATING AND COOLING NETWORKS: A CASE STUDY
FOR BUCHAREST ...ttt ettt et e et e e e e e s et e e s et e e e eaaeeeseaaeeeseaaeeeseaaeesesaneessarareesns 1635
Camila Andrea Puentes Bejarano, Javier Pérez Rodriguez, Juan Manuel de Andrés Almeida,
Alberto Abanades

ANALYSIS OF THE ENVIRONMENTAL IMPACT OF FUEL HYDROTREATING THROUGH
LIFE CYCLE ASSESSMENT AND PROCESS DATA.......ooioiiiotieeeeeeeeeeeeee ettt 1646
Giovanni Morales, Edinson Berbesi

4M WATER TREATMENT / DESALINATION

A NEW CFD-BASED APPROACH TO DESIGN WATER PURIFICATION DEVICES..........ccocoevviieenne. 1658
Edoardo Sech, Anna Stoppato, Alberto Benato

RENEWABLE ENERGY SUPPLY FOR WASTE WATER TREATMENT PLANT AERATION: A
TECHNO-ECONOMIC ANALYSIS OF DIFFERENT TECHNOLOGY OPTIONS ......coooviiiiieiieiieeenen, 1671
Levin Matz, Astrid Bensmann, Richard Hanke-Rauschenbach

4N EXERGY-BASED METHODS AND APPLICATIONS 11

IMPACT OF COMPONENT PERFORMANCE ON THE ALLAM CYCLE EFFICIENCY: AN

EXERGY ANALY SIS ..ottt ettt ettt ettt et b e s eseebe s eseebasseseesesse st esanseneesenseseesensensesesens 1683
Gnandjuet Gaston Brice Dago, Guido Francesco Frate, Andrea Baccioli, Lorenzo Ferrari,
Emanuela Alfarano, Alessandro Colnago

EXERGY EFFICIENCY AS A KEY PERFORMANCE INDICATOR TO RANK ADVANCED
ACTIVE TECHNOLOGIES AT DISTRICT LEVEL ...ttt 1695
Daniel Favrat

A GENERAL APPROACH TO COMPARE A-CAES BY EXERGETIC ANALYSIS
CONSIDERING THE REAL GAS BEHAVIOR OF AIR ....c.cociiiiiiiieieiieieieie ettt 1705
Markus Hadam, Marcus Budt, Roland Span

40 HEAT TRANSFER

IMPACT OF LOW COOLING RATES AND HIGH COOLING RATE (QUENCHING) ON

WATER SUPERCOOLING ......oouiiiiiiieiie ettt ettt ete et e e e e eteeeteeeeaeeeaeeeeaeeeaeseeaeeenteseeaeeeseseeaeeennens 1717
Jawad Rabbi, Gholamhossein Kahid Baseri, José Luiz Lara Cruz, Magnus Rotan, Ragnhild
Sceterli, Jorge Salgado Beceiro, Fride Vullum-Bruer, Alexis Sevault, Jean-Pierre Bedecarrats

NUMERICAL ANALYSIS OF POLYMERIC HEATSINKS ......coiiiiiiiieirieereeeeseeeie e 1729
Lourengo Bastos, Angelo Marques, Bruno Vale, Ricardo Fretas, Susana Silva, Anibal
Portinha, Pedro Bernardo, Gustavo Dias, Filipa Carneiro

NUMERICAL STUDY OF WICK HEAT PIPE PERFORMANCE WITH ALTERNATIVE
MATERIALS FOR MATERIAL-CONSTRAINED APPLICATIONS ..o 1741
Mohammad Mustafa Ghafurian, Brian Elmegaard, Peter Weinberger, Ahmad Arabkoohsar

ANALYSIS OF TEMPERATURE DISTRIBUTIONS IN A GERMICIDAL CHAMBER

SUPPORTED BY LIGHT-ILLUMINATED GOLD NANORODS USING CFD-EQUATIONS

AND ATHERMAL CAMERA ...ttt ettt e e e eaae e eaae e e aveeenteeenreeenaeeenseeenreeennens 1749
Piotr Radomski, Dominik Kreft, Maria C. Nevarez Martinez, Aimad Koulali, Iuliia Mukha,
Luciano De Sio, Pawet Ziotkowski, Dariusz Mikielewicz



4P WIND ENERGY

COMPREHENSIVE STUDY ON FLOATING OFFSHORE WIND POTENTIAL OFF THE IRISH

Krzysztof Szczepaniec, Fergal O'Rourke, Peter Ryan

A HYBRID ALTERNATIVES ANALYSIS OF AN OFFSHORE WIND INSTALLATION IN THE
MEDITERRANEAN SEA: HOW PIVOTAL ARE THE TECHNOLOGICAL ASPECTS? ......cceeeevvernnee. 1773
Claudio Moscoloni, Carola Chicco, Enrico Giglio, Giuseppe Giorgi, Giuliana Mattiazzo

S5A ENERGY TRANSITION, SUSTAINABILITY & ENVIRONMENTAL ASPECTS

MARINE CLIMATE TECHNOLOGY RESEARCH TREND ANALYSIS AND TECHNOLOGY
LEVEL EVALUATION FOR FIVE MAJOR COUNTRIES ......ccooctiiiiiniininceneeieeee e 1785
Kyung-Ran Choi, Seungseob Euh

ENHANCING BIOGAS PLANTS THROUGH POWER-TO-X INTEGRATION FOR EFFICIENT
HYDROGEN AND E-FUEL PRODUCTION ......oooiiiiiiieie et eeaaeeeennneeeenns 1797
Alberto Alamia, Gorm Bruun Andresen

TECHNO-ECONOMIC ANALY SIS OF A PHOTOVOLTAIC-THERMAL SOLAR COLLECTOR

SYSTEM FOR SUSTAINABLE ENERGY PROVISION IN HOTEL FACILITIES..........cccccovevveceninienenn. 1809
Theodoros Papingiotis, George Orfanos, Petros Dalavouras, Irene Koronaki, George
Antoneas, Dimitrios N. Korres

5B STORAGE VI

THE HEATSEP METHOD TO MAXIMIZE THE EFFICIENCY OF PUMPED THERMAL
ENERGY STORAGE........ooo oottt et e et ettt e e e et e e e et e e s et e e s et e eseaneeseaeeeesaraeeesans 1819
Sergio Rech, Piero Danieli, Gianluca Carraro, Andrea Lazzaretto

DATA-DRIVEN MODELING OF BOREHOLE THERMAL ENERGY STORAGE (BTES) FOR
OPERATIONAL OPTIMIZATION OF RENEWABLE HEAT PRODUCTION SYSTEMS .........cccvveen. 1831
Franziska Krenzlin, Willem Hagemann, Hannes Gernandt, Johannes Schiffer

SC ENERGY FLEXIBILITY / GRID STABILITY /ENERGY FORECASTING

AN ANALYSIS OF EU POWER SYSTEM FLEXIBILITY: STORAGE CAPACITY NEEDS

UNDER INCREASING VARIABLE RENEWABLE ENERGY SOURCES (VRES)

PENETRATION ......ooiioiiiotiie ettt ettt ee e e et et e e et e etaeeeaeeeeateeeaaeeeaseeeseeeesseeenseeesseeenseeenseeenseeensesenseesnnens 1842
Luca Migliari, Davide Micheletto, Matteo Marchionni, Mario Petrollese, Giorgio Cau,
Daniele Cocco

ENERGY FLEXIBILITY FROM INDUSTRIAL SUPPLY SYSTEMS BASED ON DIFFERENT
OPTIMIZATION HORIZONS — AN APPLICATION TO A GERMAN MANUFACTURING
INDUSTRY. <.ttt sttt et sttt et et e et bbbt et eat e e et e bt sb e bt este st et etenaesaeeueeneen 1854
Johannes Lipka, Lukas Héttecke, Paul Stursberg, Michael Metzger, Hans Jorg Heger, Stefan
Niessen

BALANCING THE RELIABILITY AND COST OF ENERGY SYSTEMS UNDER GRID AND
COMPONENT FAILURES THROUGH PARETO-OPTIMAL STORAGE OPERATION.............cccvveneen.e. 1866
Benedict Brosius, Dustin Frings, Benedikt Nilges, Niklas von der Assen



SD - BUILDINGS 1V

MULTI-OBJECTIVE GENETIC ALGORITHM OPTIMIZATION OF ENERGY EFFICIENCY

MEASURS IN A SINGLE FAMILY HOUSE BUILDING IN GREECE........c.cccceviiiiinininininenceienns

Konstantinos Braimakis, Dimitrios loannidis, Panagiotis Rigopoulos, Platon Pallis, Sotirios
Karellas

SE ENERGY MARKET / ECONOMICS

IMPACT OF REFERENCE ELECTRICITY MARKET SELECTION FOR REAL-TIME
ELECTRICITY TARIFFS ON EMISSIONS ASSOCIATED WITH OPERATIONS: A CASE

STUDY OF AN INLAND PORT TERMINAL.........ccccoiiiiiiiiiiiieicicese et

Lennart Schiirmann

EVALUATING ECONOMIC VALUE OF URBAN FOREST: HOUSEHOLDS’ WILLINGNESS

TO PAY IN SOUTH KOREA ...coiiiiiiii ettt sttt st s e

Subin Choi, Seung Seob Euh

FLEXIBLE TECHNO-ECONOMIC ASSESSMENT TOOL FOR OPTIMAL ELECTROLY SIS-

RES COUPLING ..ottt st s

Nikolaos Skordoulias, Sotirios Karellas, Vasiliki Kontou

EVALUATION OF THERMOECONOMIC DIAGRAMS AND METHODOLOGIES FOR COST

ALLOCATION IN A SIMULTANEOUS HEATING AND COOLING HEAT PUMP SYSTEM. ...........

Rodrigo Guedes dos Santos, Miguel Angel Lozano, Luis Maria Serra, Atilio Barbosa
Lourengo, Pedro Rosseto de Faria, José Joaquim C. S. Santos

S5F OPTIMIZATION

COMPARISON OF 1-D EJECTOR MODELLING APPROACH AND COMPUTATIONAL
FLUID DYNAMICS (CFD) SIMULATION TO PREDICT THE PERFORMANCE OF EJECTOR

DEVICES ...ttt ettt sttt sttt a e b s b sae et et e s et e b saeeae et eanennens

Nikolaos Karkalos, Konstantinos Braimakis, Angelos Markopoulos, Aris-Dimitrios
Leontaritis, Sotirios Karellas

INVESTIGATION OF HEAT NETWORK OPTIMIZATION MODELING: RESULTS FOR A
RESIDENTIAL DISTRICT FOCUSING ROOF UTILIZATION, MAIN HEAT GENERATION

AND SCENARIO UNCERTAINTY ....ooutitiiintinintntetetentestene sttt ettt st ittt et see st saesee e ennennens

Christoph Goetschkes, Sonja Witkowski

DESIGN AND OPTIMIZATION OF A GEOTHERMAL ENERGY STORAGE FEEDING A

FULLY RENEWABLE DISTRICT HEATING NETWORK ........cccooiiiiiiiiiiiinieneeiccieeceeseeeeen

Natalia Kozlowska, Pierre Dewallef, Vincent Lemort, Aitor Cendoya

5G POWER PLANTS AND THERMAL PROCESSES

EVALUATION OF A COMBINED CYCLE IN THE PECEM II POWER PLANT ..........cccccoovrviiannn..

Vinicius Soares, Waldyr Gallo

OPTIMIZATION OF AN AGRAWAL HEAT ENGINE BY MEANS OF THE SAVING

FUNCTIONS . ...ttt sttt sae e bt s aene

Juan Carlos Pacheco-Paez, Ricardo Teodoro Paez-Hernandez, Juan Carlos Chimal-Eguia,
Delfino Ladino-Luna

..... 1924



POLYGENERATION OF POWER AND METHANOL FROM BIOGENIC RESIDUES: A

TECHNO-ECONOMIC-ASSESSMENT ..ottt sttt ettt st

Andreas Hanel, Carlos Alemdan, Sebastian Fendt, Hartmut Spliethoff

4E ANALYSIS APPLIED TO A BIOREFINERY DESIGN OF SUGARCANE ETHANOL PLANT

COUPLED TO AUTOTROPHIC CULTIVATION OF MICROALGAE IN BRAZIL ........cccceccevvvennennen.

Sergio Luiz Pinto Castifieiras-Filho, Florian Pradelle

SH BIOMASS / BIOFUELS 1

APPROACH TO PREDICT CHEMICAL EXERGY AND SYNGAS YIELD IN BRAZILIAN

BIOMASS WASTE GASIFICATION USING AN ARTIFICIAL NEURAL NETWORK ..........ccccccueue.

Gabriel Gomes Vargas, Silvio de Oliveira Junior

CFD STUDY OF THE VOLATILE YIELD EFFECT ON PLASMA-ASSISTED BIOMASS

GASIFICATION IN A VERTICAL ENTRAINED-FLOW GASIFIER..........cccociiiiiiiiiiiniiiiiiiee

Robert Lewtak, Sebastian Bastek, Sebastian Fendt, Jonas Brandstetter, Johannes Wafimuth,
Kentaro Umeki, Andrius Tamosiunas, Hartmut Spliethoff

BIOMASS PYROLYSIS: THERMODYNAMIC PARAMETERS REVIEW AND

DETERMINATION THROUGH TGA ......oooiiriiiiiiieieieentene sttt sttt st

Joanna D'Antoni, Amine Ben-Abdelwahed, Cécile Gaborieau, Audrey Duphil, Wahbi Jomaa,
Jean Lachaud

STRUCTURAL, CONDUCTIVE, AND ELECTROCHEMICAL PROPERTIES OF CARBON-

BASED BIO-COMPOSITES FORMED BY MECHANO-SYNTHESIS .......ccccoiminininineeieeienenenen

Andrii Hrubiak, Asfaw Beyene, Yurii Yavorskyi, Bogdan Ostafiychuk

ST INDUSTRIAL DECARBONIZATION I11

A MINI-REVIEW OF INDUSTRIAL WASTE SOURCES, EFFICIENCY ENHANCEMENT
TECHNIQUES, AND HEAT UPGRADE SOLUTIONS WITH AN EMPHASIS ON

THERMOCHEMICAL PROCESSES........ooiiiiiiiiiseeeee st

Evangelos Bellos, Christos Sammoutos, Panagiotis Lykas, Angeliki Kitsopoulou, Ahmad
Arabkoohsar, Christos Tzivanidis, loannis Alexopoulos

THERMODYNAMIC ANALYSIS OF A SOLAR-DRIVEN ABSORPTION HEAT

TRANSFORMER FOR INDUSTRIAL PROCESS HEAT .......ccccooiiiiiiiniiinieicecieneneee e

Evangelos Bellos, Panagiotis Lykas, Angeliki Kitsopoulou, Christos Sammoutos, loannis
Alexopoulos, Ahmad Arabkoohsar, Christos Tzivanidis

INVESTIGATION OF THE FEASIBILITY OF PV ROOF FOR FISH FACTORIES IN NORWAY,

PRIMA PROTEIN CASE STUDY. ..ottt sttt sae st s et vt seaesaesae v

Said Bentouba, Peter Breuhaus, Mohammad Mansouri, Steinar Aamodt

SJINDUSTRIAL DECARBONIZATION 1V

ENERGY AND COST EVALUATION OF FOUR CONVENTIONAL PISTACHIO DRYERS..............

Majid Dowlati, Iman Golpour, Masoud Abolhadi, Ana M. Blanco Marigorta, J. Daniel
Marcos

.... 2090



SUPERCRITICAL CO2 HEAT PUMP AS AN INNOVATIVE SOLUTION FOR INDUSTRIAL
APPLICATIONS ABOVE 150°C ..ot ettt e e e e et e s et e e e et e e e e aeeeseaaeesseneeeesanns 2113
Ali Mojtahed, Gianluigi Lo Basso, Lorenzo Mario Pastore, Antonio Sgaramella, Livio de
Santoli

SK ENERGY AND EXERGY CASE STUDIES

TECHNO-ECONOMIC ANALYSIS OF ROOFTOP PHOTOVOLATAIC-THERMAL
COLLECTORS’ INSTALLATIONS IN RESIDENTIAL ENERGY COMMUNITIES .......cccccoovevieirieenene 2125
Adedamola Shobo, Raul Saez, Youssef Elomari, Dieter Boer, Manel Valles, Ruslan Kotegov

EXERGY ANALYSIS OF A COMPLEX, MULTI-SPECIES EVOLUTIONARY HISTORY IN AN
ISOLATED ECOLOGICAL NICHE ...ttt ettt ettt e s eaae e s s enae e s e snaaeeeennas 2137
Enrico Sciubba, Federico Zullo

A DEEP DIVE INTO ENERGY STORAGE ALTERNATIVES......cceoiiriirireieeseeeeee e 2149
Fatemeh Rostami, Youssef Elomari, Laureano Jiménez, Carlos Pozo

POSTER SESSION 1

NEW OPPORTUNITIES OF A MULTIPLE MEASUREMENT TECHNOLOGIES DEVELOPED

TEST ROOM FOR THE INDOOR PARAMETERS AND USERS’ INTERACTION IN

DIFFERENT TYPES OF COMFORT AND DIGITAL TECHNOLOGIES (IOT). ..ccvcovvieieeiiereeieereeeveeeeens 2161
Maximilian Giinzel, Simon Stinglhammer, Werner Jensch

GUIDANCE ON USING TWO-PHASE MODELS FOR PREDICTION THE PERFORMANCE
OF ANANOFLUID MINICHANNEL HEAT SINK ...ttt ettt 2173
Abdullah Masoud Ali, Aldo Rona, Audrius Bagdanavicius

THERMOCHEMICAL ENERGY STORAGE USING CACO3/CAO SIMULATION OF THE
CHARGING AND DISCHARGING PROCESS. ..ottt sttt sttt 2185
loannis Alexopoulos, Christos Tzivanidis, Vasileios Papaefthimiou, Panagiotis Lykas

THE ROLE OF METHANATION MODELING IN THE SIMULATION OF POWER-TO-GAS
S Y STEMS ..ottt e et e e et e e et e e et e e e et e e e et e e e —ee e et teeeea—eesa—ee e e e tteesaaaeesaaaeeas 2195
Andrea Barbaresi, Agostino Gambarotta, Emanuela Marzi, Mirko Morini, Costanza Saletti

ASSESSING DIFFERENT SUPPORTS AND PROMOTERS FOR SULFUR RESILIENT

METHANATION CATALYSTS AT LABORATORY SCALE ......ccocctnetiiieirieieesesieiesteseee e 2207
Manuel Bailera, Carmen Bacariza, Paula Teixeira, Jorge Legaz, Cristian Baron, Begoiia
Peria, Luis M Romeo, Pilar Lisbona Martin

A FACILITY FOR THE EXPERIMENTAL ANALYSIS OF GAS BUBBLING BEHAVIOUR

INTO LIQUID METAL COLUMN FOR THE DESIGN OF CHEMICAL REACTORS ..........c.cceevvirnne. 2219
Alberto Abdnades, Elisa Alonso Romero, Luis Francisco Gonzdlez Portillo, David Rendo,
Ramon Avedillo, Jorge Castillo

MODELLING AND OPTIMIZATION OF A DECARBONIZED HEAT SUPPLY IN SUBURBAN
AREAS USING THE OPEN ENERGY MODELLING FRAMEWORK .......oooiiiiiieiiiieeeeeeee e 2230
Shixin Ni, Gerrid Brockmann, Amin Darbandi, Karim Shawky, Martin Kriegel

AMMONIA, METHANE, HYDROGEN AND METHANOL PRODUCED IN REMOTE
RENEWABLE ENERGY HUBS: A COMPARATIVE QUANTITATIVE ANALYSIS ..ccocovoiviiiiieeeee 2240
Antoine Larbanois, Victor Dachet, Antoine Dubois, Raphaél Fonteneau, Damien Ernst



EXERGY MAPS AS A TOOL FOR ASSESSING SOLAR ENERGY POTENTIAL IN MEXICO ........... 2251
Maria Dolores Duran-Garcia, Eduardo Gonzalez-Mora, Alvaro Lentz-Herrera

PARAMETRIC SENSITIVITY OF A PARTIALLY EVAPORATING ORGANIC RANKINE
CYCLE WITH THERMAL NON-EQUILIBRIUM EXPANSION .....cccutiiiiiiieiieeeeee e e 2262
Xander van Heule, Michel De Paepe, Steven Lecompte

EXPERIMENTAL AND NUMERICAL STUDY OF THE INTERACTION OF NON-
NEWTONIAN FLUID IN KETCHUP PACKAGING ..ottt eaee e eaeeeseaaeeas 2274
Bruno Sousa, Filipa Carneiro, Gustavo Dias

POSTER SESSION 2

LOW-NOX AMMONIA COMBUSTION: CHEMICAL REACTOR NETWORK SIMULATIONS
VS EXPERIMENTS ...ttt ettt ettt ettt ettt sttt e te et st eaesestenseseeaensese st ensesessensesessensesensans 2286
Bernd Feller, Marcel Biebl, Jorg Leicher, Anne Giese, Christoph Wieland

PARTICLE SIZE DISTRIBUTION IMPACT ON HEAT AND MASS TRANSFER IN
ADSORPTION REACGTORS ..ottt ettt et e et e e sttt e e e eaae e e s eataeessaaeeeseneaeesenaaeesssaeeeenns 2298
Karolina Grabowska

DESIGN AND DISPATCH OF DECENTRALIZED ENERGY SYSTEMS USING ARTIFICIAL
NEURAL NETWORKS ... .ooooiiiitieiie ettt ettt ettt e et e e eateeeteeeeateeeta e e st e esaeeeeaesesasseeseeestseeeseeenes 2307
Lukas Koenemann, Astrid Bensmann, Johannes Gerster, Richard Hanke-Rauschenbach

DEVELOPMENT, TESTING, PERFORMANCE ANALY SIS AND MODELLING OF A

BIOCHAR-BASED CATALYST FOR METHANATION REACTION........ccooeiiinieieieieeee e 2319
Begoria Peiia, Manuel Bailera, Jorge Legaz, Cristian Baron, Silvia Garlatti, Elena Martin,
Mauro Zampilli, Katarzyna Luiza Slopiecka, Jordi Guilera, Francesco Fantozzi, Luis Miguel
Romeo, Pilar Lisbona

TECHNICAL EVALUATION AND DESIGN PROPOSAL OF A POWER ENERGY SYSTEM

BASED ON SYNGAS FROM THE GASIFICATION OF END-OF-LIFE TIRES......c.cccccccovniininicnenen 2330
Daniel Felipe Sempertegui-Tapia, Milton Rodrigo Avila-Sanchez, Renan Jorge Orellana-
Lafuente

THE EFFECT OF INTRODUCING WASTE HEAT FROM ELECTROLYZERS TO A POWER
PLANT IN-BETWEEN TWO DISTRICT HEATING CONDENSERS.........ccceiiiriiienieeiieeciereieie e 2341
Mohammed Abu Al-Soud, Fawzi Kayali, Magnus Genrup

CONCEPT DESIGN OF A LIQUID HYDROGEN FUEL GAS SUPPLY SYSTEM FOR

APPLICATION IN LH2 FUELED SHIPS AND ANALYSIS OF WASTE HEAT UTILIZATION

FOR SYSTEM IMPROVEMENT ......oooiiiiiiieiiiieietestetett ettt sttt sttt sttt sttt ettt st esesbe e esesseneese s 2353
Hwalong You, Changhyun Kim, Minchang Kim, Kyuhyung Do, Taehoon Kim, Byungil Choi,
Yongshik Han

PERFORMANCE ANALYSIS OF THE HIGH-TEMPERATURE HEAT PUMP SYSTEM WITH
THE REVERSED BRAYTON CYCLE .....ooiiiiiiiiiiiieietietei ettt 2364
Yoong Chung, Hak Soo Kim, Dong Ho Kim, Kong Hoon Lee, Chan Ho Song

STUDY ON OPTIMAL HEAT-POWER DISPATCH CONSIDERING DISTRICT HEATING
SYSTEM THERMAL INERTTA ..ottt ettt sttt ettt sttt 2373
Liyuan Wang, Yue Fu, Ming Liu, Jiping Liu



HIGH TEMPERATURE SEWAGE HEAT PUMP AS A WAY TO INCREASE SHARE OF
RENEWABLES IN DISTRICT HEATING — CASE STUDY ..ottt 2381
Piotr Krawczyk, Aleksandra Dzido

GEOSTAR SYSTEMS: ADVANCEMENTS IN BOREHOLE HEAT EXCHANGER

TECHNOLOGY FOR URBAN HEAT TRANSITIONS - MONITORING AND FUTURE

DEVELOPMENTS ..ottt sttt sttt ettt sttt sttt st et ebeste st ebe st et esesbeseesesseneesesseneesesseneesesseneesenes 2388
Michael Rath, Timm Eicker, Holger Born, Jonas Giildenhaupt, Gregor Bussmann, Rolf Bracke

WATER MILLS REFURBISHMENT FOR INCREASING THE HYDROPOWER CAPACITY:

AN ITALIAN CASE STUDY ..ot ettt ettt e e et e e e eetae e e e eateaeeeaaeseeaaeeeeeaseeaens 2400
Marzia Di Tommaso, Mosé Rossi, Gabriele Comodi, Massimiliano Renzi, Bojan Durin, Fabio
Testarmata, Diego Margione

TOWARDS ENERGY TRANSITION IN RESIDENTIAL BUILDING SECTOR: CASE STUDY
OF LEBANON ...ttt et e ettt e e et e e e ettt e e e et e e s et e e e e aaeeeeeaaeeesemeeeeeeaeeeesaaeeesaneeeessaeeesesnneas 2411
Lynn Hamdan, Nivine Abbas, Nazih Moubayed, Chantal Maatouk

ADDITIONAL PAPERS

FEASIBILITY STUDY ON THE USE OF LARGE-SCALE LITHIUM-ION BATTERIES TO

PREVENT ENERGY WASTES DUE TO CURTAILMENTS IN OFFSHORE WIND FARMS................... 2422
Riccardo Travaglini, Francesco Superchi, Francesco Lanni, Laura Serri, Alessandro
Bianchini

ENHANCING RENEWABLE ENERGY FORECASTING FOR HYBRID POWER STATIONS: A
DATA-DRIVEN APPROACH ...ttt ettt e et e et e et e e st e e e eenaneesennaeessnaeeeenns 2434
Francesco Superchi, Antonis Moustakis, George Pechivanoglou, Alessandro Bianchini

PRESERVING LINEPACK FLEXIBILITY: OPTIMIZED OPERATION OF GAS PIPELINES
WITH HYDROGEN BLENDS ...ttt ettt et ete e et eae e et eaae s eteseaaeseaesenaessaseenaeeeaseenneas 2446
Gabriele Guzzo, Carlo Carcasci

A SCENARIO APPROACH TO OPTIMIZE RESOURCES DISPATCH AND MARKET
BIDDING STRATEGY WITHIN A MULTI-ENERGY SYSTEM .....ooiiiiiiiiiiiii et 2458
Alberto Vannoni, Edoardo Corsetti

RADIATOR FAULT DETECTION IN A MULTI-ENERGY SOURCE BUILDING USING
UNSUPERVISED LEARNING TECHNIQUES .......ccoviiiiiiiieeteeteeteee ettt ettt ettt eveeve e e ennen 2470
Nima Monghasemi, Amir Vadiee, Stavros Vouros, Konstantinos Kyprianidis

DECARBONIZATION OF DOMESTIC HOT WATER GENERATION IN SMALL ISLANDS

USING PHOTOVOLTAIC SOLAR WITH A HYBRID ELECTRIC-THERMAL ENERGY

STORAGE SYSTEM ..ottt ettt ettt ettt et s e be st et e be st esesseseeseasentesesentesesensesesanes 2482
Francesco Baldi, Simone Beozzo, Biagio di Pietra

DESIGN METHODOLOGY FOR THE IDENTIFICATION AND SCALING OF NATURE-

BASED SOLUTION FOR CARBON DIOXYDE CAPTURE AND STORAGE .........ccoeevieeeeceeeeeene. 2494
Mathieu Combe, Camille Jean, Zlatina Dimitrova, Soline Corre, Fabien Harambat, Claude
Gazo, Frédéric Segonds

DATA-DRIVEN MACHINE LEARNING MODELS FOR COMPLEX BUILDING ENERGY
LOAD PREDICTIONS: ANALY SIS AND ASSESSMENT OF CONCEPT DRIFT SCENARIOS............. 2502
Kai Derzsi, Florian Stinner, Matthias Fenske, Thomas Schreiber, Dirk Miiller



DATA-DRIVEN MODEL PREDICTIVE CONTROL FOR ENERGY-EFFICIENT AND LOW-
NOISE OPERATION OF AIR-SOURCE HEAT PUMPS .....oooioiie et eeaee e
Jonas Klingebiel, Florian Will, Moritz Beckschulte, Christian Vering, Dirk Miiller

Author Index





