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Paulina Wienchol, Agnieszka Korus, Andrzej Szlęk and Mario Ditaranto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1107

Thermodynamic Modeling and Optimization of a Solar-Thermal / Pellet Boiler District Heating Plant
Integrating Nanotechnologies
Eden Mamut, Laurentiu Oancea, Gabriel Prodan, Paul Ivan, Iuliean Hornet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1119

Strategies for the decarbonization of a port industrial area: design and operation optimization of a
hydrogen hub
Davide Pivetta, Chiara Dall’Armi and Rodolfo Taccani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1127

Extraction energy as a function of ore grade decline: the case of coltan
Ricardo Magdalena and Alicia Valero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1138

Behavior of the specific mining energy with ore grade decline: the case of nickel, cobalt and PGMs
Ricardo Magdalena, Alicia Valero, Antonio Valero and José Luís Palacios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1152

Valorization of Blackcurrant Pomace through Thermochemical Liquefaction in Mixed Solvents
Mariusz Wa̧drzyk,Łukasz Korzeniowski, Marek Plata, Rafał Janus, Marek Lewandowski and
Przemysław Maziarka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1167

Using liquid metals for high energy dissipation
Gerardo Vargas-Landin, Abel Hernandez-Guerrero, J. Luis Luviano-Ortiz and Yanan Camaraza-Medina . . 1179

Experimental evaluation of a commercially available PEM fuel cell for residential buildings application
Katarina Simic, Jonas Houf, Wim Beyne, Jan Desmet and Michel De Paepe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1189

Numerical and experimental study on 10 kWe metal-halide solar simulator for parabolic-trough collector
testing
Bartosz Stanek and Łukasz Bartela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1201

Multi-scale modeling of a shell-and-tube Latent Heat Thermal Storage unit for building-level dynamic
simulation
Alessandro Colangelo, Elisa Guelpa, Andrea Lanzini and Vittorio Verda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1213

Thermodynamic analysis of the integrated Power to SNG system using heat from process gas and
methanation reactor cooling to produce steam for solid oxide electrolyzer
Daria Katla, Michał Jurczyk and Anna Skorek-Osikowska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1225

x



Table of Contents

Conceptual design of a novel hybrid system integrating T-CAES and SOFC-GT
Like Zhong, Erren Yao, Hansen Zou and Guang Xi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1234

Aviation and maritime biofuels production via a combined thermochemical/biochemical pathway: A
conceptual design and process simulation study
Nikolaos Detsios, Leda Maragoudaki, Konstantinos Atsonios, Ville Nikkanen, Raul Piñero, Jose MÂª
Sanz Martín, Karel De Winter, Elodie Vlaeminck, Panagiotis Grammelis and Nikolaos Orfanoudakis . . . . . . 1246

Analysis of The Energy Consumption Structure and Evaluation of Energy Performance Indicators of
The Italian Ceramic Industry
Fabrizio Martini, Matteo Ossidi, Marcello Salvio and Claudia Toro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1258

Hybrid Brayton thermosolar plants at different latitudes and different power scales
Judit García Ferrero, Rosa Pilar Merchán Corral, María Jesús Santos Sánchez, Alejandro Medina
Domínguez, Antonio González Sánchez and Antonio Calvo Hernández . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1269

Waste heat recovery with high-temperature heat pumps for steam generation: performance and cost
effects
George Kosmadakis and Panagiotis Neofytou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1281

Renewable Energy Based Systems with Heat Pumps for Supplying Heating and Cooling in Residential
Buildings
Marika Pilou, George Kosmadakis, George Meramveliotakis and Achileas Krikas . . . . . . . . . . . . . . . . . . . . . . . . . 1293

Decentralized Forest Biomass Residues Thermal Power Plant Potential: An Economic and
Environmental Perspective
João Pedro Silva, Ana Cristina Ferreira, Senhorinha Teixeira, José Carlos Teixeira and Bernhard Peters . . 1305

Cooling fermentation in the sugar and ethanol production process using an ejector cooling system:
Energy usage and impacts on cogeneration system
Milagros Cecilia Palacios-Bereche, Reynaldo Palacios-Bereche, Antonio G. Gallego, Carlos Eduardo V.
Rossell and Silvia Azucena Nebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1317

Energy and exergy assessment of fast pyrolysis of sugarcane straw integrated and non-integrated into
the conventional ethanol production process
Fernando H. Salina, Milagros Cecilia Palacios-Bereche, Antonio G. Gallego, Reynaldo
Palacios-Bereche and Silvia Azucena Nebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1329

Use of industrial excess heat to produce district cooling in tropical countries
Valentin Salgado Fuentes, Fabian Bühler and Wiebke Brix Markussen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1342

Thermodynamic analysis of an ejector-assisted ammonia-water absorption-resorption cycle
Anil Kumar and Anish Modi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1353

Thermodynamic analysis of power production based on nitrogen liquefaction cold energy using the
cryogenic method
Zafer Utlu, Arif Karabuga and Melik Ziya Yakut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1364

A new approach for estimation of avoidable exergy destruction: A case study of a heat pump unit
Volodymyr Voloshchuk, Paride Gullo and Eugene Nikiforovich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1372

Integrated optimal scheduling of direct current distribution systems and direct current driven HVAC in
buildings
Shaojun Huang, Yuming Zhao, Chao Yang and Christian Veje . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1381

On Board Applications of a Reformed Methanol Fuel Cells Plant
Roberto Capata and Asfaw Beyene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1393

Heat loss analysis in a solar compound parabolic collector with aerogel and polycarbonate cover
Manoj Kumar Yadav, Anish Modi and Shireesh B. Kedare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1405

Influence of Cost Functions on Optimal Design of Heat Pump Systems in Mixed-Integer Linear
Programming
Hannah Krützfeldt, Christian Vering, Philipp Mehrfeld and Dirk Müller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1414

xi



ECOS 2021

Assessment of Different More Electric and Hybrid-Electric Configurations for Long-Range Multi-Engine
Aircraft
Felipe Rivabem Gimenez, Carlos Eduardo Keutenedjian Mady and Izabela Batista Henriques . . . . . . . . . . . . 1424

Comprehensive Energy and Exergy Analysis of the Ground Source Heat Pump Evaporator
Volodymyr Voloshchuk, Olga Kordas and Eugene Nikiforovich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1436

District Energy Systems: First Insights from a High-Efficiency Building Case Study in Germany
Steffen Lauterbach, Christian Rust, Jakob Hahn and Werner Jensch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1446

A General MATLAB Model of Biomass Gasification in a Fluidised Bed Reactor
Hamid Rashidi, Aidan Duffy and Wayne Doherty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1456

Electrification of the heat supply in the brewing industry through heat pumps
Alessandro Mattia, Brian Elmegaard, Riccardo Bergamini, Pernille H. Jørgensen, Stefano Soprani,
David Martinez-Maradiaga and Anna Stoppato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1467

Numerical analytical study of heat transfer inside the stack of a thermoacoustic device
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