—~y —
.ri.—" <
e

il |11 el ||

ECOS 2018

Proceedings of the

31%t International Conference on Efficiency, Cost,
Optimization, Simulation and Environmental
Impact of Energy Systems

June 17" to 215t 2018 - Guimaraes, Portugal

Organized by University of Minho

< /\,




Publication Title
ECOS 2018 - Proceedings of the 31 International Conference on Efficiency, Cost, Optimisation,
Simulation and Environmental Impact of Energy Systems

Editor

Universidade do Minho. Departamento de Engenharia Mecéanica
Campus Azurém, Guimaraes

Portugal

Author
José Carlos Teixeira

Co-Authors
Ana Cristina Ferreira
Angela Silva
Senhorinha Teixeira

ISBN: 978-972-99596-4-6

ECOS 2018 INTERNATIONAL Conference:

Proceedings of the 315 International Conference on Efficiency, Cost, Optimization,
Simulation and Environmental Impact of Energy Systems, June 17 to 21, 2018, Guimaraes,
Portugal; [Support: Electronic] [Format: PDF / PDF/A]




£ 2
?'_ i 5

Proceedings of ECOS 2018

FOREWORD

On behalf of the Organizing Committee it is with great pleasure that we welcome you to the ECOS
2018 - the 31% International Conference on Efficiency, Cost, Optimization, Simulation and
Environmental Impact of Energy Systems.

It is an honour to host such a distinguished venue whose excellence has been, for the last three
decades, at the forefront of energy development. It is also recognition of the institutions that are
engaged in organizing this event. In order to push novel frontiers and to keep in touch with the new
trends in energy, additional topics are included into the scope of this conference. One feature we are
excited about is the introduction of a special session on “Industrial Challenge”, a forum dedicated to
discuss the energy problem from the industry perspective.

ECOS 2018 will take place in Guimarées, the first capital city of the Nation. It is a pleasant historic city
awarded with the status of World Heritage of Humankind by UNESCO in 2001 and host of the
European Capital of Culture in 2012.

José Carlos Teixeira
Senhorinha Teixeira
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KEYNOTE LECTURE

Professor Antonio Valero
CIRCE - University of Zaragoza
Zaragoza, SPAIN

Thermodynamic rarity, recyclability and loss of critical raw Materials in
the energy transition including mobility: threats and limits

This paper is presented by invitation of ECOS’18 organizers to open a deep discussion among
thermodynamicists. The book Thanatia opened a new thermodynamic vision of natural resources. |.e.
the study of deterioration of planet Earth as a whole thermodynamic system and a new way to study
the rate of loss of mineral resources of the Planet using exergy analysis. In this paper, | present and
define in exergy terms the replacement cost, rarity, recyclability and downcycling, and is applied to the
present automobile sector. A current conventional car contains 43 different metal elements, only 6
metals become recycled. The use of rarity as an indicator clearly shows that only the bulky is
recycled, not the valuable. The foresight future of vehicles is towards an increasing demand of raw
and sophisticated materials. Hybrid and battery electric vehicles have between 1.3 and 2.3 times
more impact than conventional ones. This trend is also clear with new renewable energies. So the
guestion is: to what extent the world can become dependent on these materials in a necessary
decarbonized economy? We took for this purpose the 2DS scenario of the International Energy
Agency for the year 2050. Considering the content of critical materials of these technologies, we
found the replacement cost of the minerals used (9,355 Mtoe) is greater than the energy provided by
all fossil fuels and nuclear energy (6,405 + 1,789 Mtoe), and even by all renewable energies (6,901
Mtoe). If materials demand grows exponentially, the required energy for its mining and smelting will
also do it. This means that the cost of raw materials to decarbonize the economy could be
unattainable. In other words, the Energy Transition could not be realized without a simultaneous
Transition to Circular Economy. l.e. An In-Spiral Economy focused on separating techniques and
promote circularity audits based on Thermodynamics.
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KEYNOTE LECTURE

£
Professor Efstathios E. (Stathis) Michaelides

Texas Christian University (TCU)
Fort Worth, TX, USA

Transition to renewable energy - the need for energy storage
A common misconception for the substitution of fossil fuels with renewables for the production of

electric power is that the amount of electric energy from wind and solar may be increased without
limit. Because the production of electricity from wind and solar energy does not follow the power
demand, the installation of large numbers of solar and wind units and the production of a higher
fraction of the total annual energy from renewables in a region meets a barrier during periods of time
when the power produced by the renewable sources is high and exceeds the demand of the electricity
grid. At present, this limit is reached when solar and wind units produce 25-30% of the total energy
used in a region. This is sometimes called U-shaped demand and has an adverse effect on the
operation of base-load units operating with the Rankine cycle, such as nuclear power plants.
Solutions to this problem include: a) the substitution of all steam units with gas turbines; b) central
control of power demand (almost impossible in a market economy); and c) energy storage. The last
option allows the operation of nuclear units that do not emit carbon dioxide and appears to be the best
solution.
This presentation examines the causes and effects of U-shaped demand through a thermodynamics
background. The analysis is based on hourly data on the supply (from PV cells and wind turbines)
and demand for energy and power, which were collected over a period of an entire year. The hourly
energy demand is analyzed and balanced with the supply of energy. Energy storage systems are
used to ensure that sufficient energy is available to the consumers when the demand arises. Hourly
data are presented for the demand, the supply, and the storage system capacity for the following
cases:

1. A building with high air-conditioning demand in the summer.

2. A township that includes hundreds of buildings and industry.

3. A large geographical region, supplied by several electric power units.

A thermodynamic analysis of the hourly energy demand and supply is performed in each case and
the hourly storage requirements are calculated and reported. Conclusions are drawn on the
penetration and rated power of wind and solar units within a region; and recommendations are offered
for the substitution of fossil fuels with renewables that would not compromise the reliability and
flexibility of the electricity grid.
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KEYNOTE LECTURE

Professor Noam Lior
University of Pennsylvania
Philadelphia, PA, USA

Sustainable energy development: the present (2018) situation, recent
critical changes, and possible paths to the future
This invited keynote paper is the most recent among similar energy reviews in the sustainability
framework published by the author, updated to year 2018 and is augmented by identifying and
discussing some of the main game-changing developments in the extremely dynamical energy field.
This dynamic transience often results in significant consequences for humanity and can seldom be
foreseen or recognized early enough to allow timely correctional reactions.
Recent estimates and forecasts of the conventional fossil fuel resources and their reserve/production
ratio, nuclear power, and renewable energy potential, and energy uses are critically surveyed. A brief
discussion of the status, sustainability (economic, environmental and social impacts), and prospects
of their energy use, and of power generation is presented. Some of the main ongoing and high
probability energy game-changers discussed are:

1. Postponement of “Peak Oil”
Significantly increasing use of unconventional fossil fuels: shale and tight gas and oll
Ruinous effects of strong fluctuations of fuel prices, including their recent precipitous drop
Accelerated decoupling between energy consumption and economic growth
Transition to energy independence of the USA
Criticality of the future of coal
The nuclear disaster in Japan and nuclear power future
Market entry impact of electric cars
Criticality of the transition to renewable energy use
10 Harbingers of critical policy changes
11. Accelerated entry of the sharing energy economy
12. Important increase of support by organized religion for sustainable development

©oNo GOk WDN

The author's view of the promising energy R&D areas, their potential, foreseen improvements and
their time scale, and last year's trends in government funding are presented.
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KEYNOTE LECTURE

Professor Paula Ferreira
University of Minho
Guimaraes, PORTUGAL

Energy planning for smart and renewable systems
The share of variable output generation from renewable energy sources (RES) is increasing across

the world and new approaches are required to keep system security at an affordable price. Whilst the
transition towards high or even 100% RES systems is gaining increasing attention from policy
makers, the technical and economic feasibility of these systems for operating at regional or larger
scales is still far from being a consensual matter. It is however, recognized that a large effort is
required to change historical planning paradigms, frequently relying on cost optimization planning
models under a given set of assumptions and constraints. The inclusion of human behaviour and its
relevance on long-term decision making has not been fully considered in such models, with climate
experts already calling attention to the need to gain new insights into issues related to human
behaviour and choices. Although this concern is not new, the popularity of the human centred
decision making processes is growing, driven by the increasing opportunities that emerged with smart
grid appliances and also by their potential to support the integration of variable renewable generation.
In this session the transition towards low carbon energy systems will be debated, analysing how
smart energy appliances may assist and improve the planning and operation of electricity systems
with high RES share, by coordinating supply and demand and providing the required system flexibility.
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KEYNOTE LECTURE

Professor Silvio de Oliveira Junior
University of Sdo Paulo
S3o0 Paulo, BRAZIL

Exergy assessment of the human body: thermal comfort, physical

activities and pathologies
One of the most fascinating and challenging applications of the Second Law of Thermodynamics is the
attempt to study and understand the evolution of life and living organisms. It is well known that human life
has a beginning, a development, and an end. Moreover, the evolution of living organisms is a typical
example of irreversible process! Human body behaviour and performance are strictly linked/influenced by
environment conditions: atmospheric pressure, temperature and humidity impose constrains to human life
development. This is one of the best examples of energy system whose performance assessment requires
information of the actual environment in which it is placed, being a good example and opportunity to apply
exergy analysis in order to understand, assess and improve its performance. The application of exergy
analysis to human body aims at determining the quality of the energy conversion processes that occur in
the several systems, which compose the human body. By using this approach, it is possible to quantify the
exergy destroyed rate and the exergy efficiency of these processes as well as of the whole body, under
different operational and ambient conditions. The information obtained with this analysis allows comparing
a healthy body performance with that of a body with a particular disease/pathology aiding to carry out the
diagnosis of this type of disease, identifying the main sources of the irreversible processes caused by the
disease evolution and estimating the impact on life expectancy (for instance, an aortic valve stenosis is an
increase in the head loss of the cardiovascular system, overcharging the heart). Also, the exergy
assessment of the human body can be a useful tool to establish thermodynamic thermal comfort
requirements and to rank athletes under different level of physical activities. Based on simplified models of
the human body, developed to represent the main energy interactions that take place in it, this lecture will
describe and discuss detailed Exergy Analysis applications aiming to assess the quality of the energy
conversion processes that occur in the body, its several systems and in biochemical reactions involved in
these processes. These analyses are:
- Determination of the exergy behaviour pattern of the body and its respiratory system for a healthy subject
under different environmental conditions and physical activity intensities. In order to achieve this target,
destroyed exergy rate and exergy efficiencies are calculated for different altitudes, acclimatization periods,
temperatures, relative humidities and exercise intensities. This procedure was applied to a thermodynamic
model of human body for basal conditions and to experimental results of runners during different level of
physical activities;
- The assessment of human body thermal comfort conditions by means of two terms of the exergy
balance: destroyed exergy and exergy transfer to environment.
- The dependence of the life expectancy with the cumulative destroyed exergy throughout life. An exergy
age index is proposed, allowing comparing the rate of life progression of a given subject under different
conditions, based on the evidences that there is a maximum value of cumulative destroyed exergy
throughout life. The impacts in the life expectancy of smoking, hypertension and cancer are assessed and
discussed.
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KEYNOTE LECTURE

Professor Yoshiharu Amano
Waseda University
Tokyo, JAPAN

Modeling Platform for Cooperative Energy Management Systems in Smart
Cities

This keynote lecture introduces a platform which is composed of a model of electric distribution
network connecting residential homes, commercial buildings and industries in a smart city. To
overcome tough issues such as PV (photovoltaic) curtailment, massive penetration of electric
vehicles, we have been investigated on our platform accommodating cooperative energy
management systems (EMSs). With the software simulator, we can investigate performance of the
distribution network connecting individual load at each end-point, which emulates typical demand
profiles of residential, commercial, and industrial sectors. Then the dynamic performance can be
confirmed on another hardware emulator. Smart home demonstration sites are also prepared for
evaluating strategies implemented on each HEMS (home energy management system) connecting
with digital communication to smart appliances. The platform virtually constructed as a cyber model of
a smart city with a distribution network (DN). Parameters of each component model of residential
state-of-the-art devices such as fuel cell cogeneration, CO2 heat pump water heater, electric energy
storage, and PV are identified on our test bed. The simulation platform involves models of demand-
side EMSs and supply-side EMS which govern the distribution grid stable. The demand-side EMSs
connecting to the end point of the DN manages appliances and distributed energy source such as
HVAC system, PV, battery, fuel cell cogeneration, heat pump and so on. The supply-side EMS
manages DN with changing parameters of SVR (step voltage regulator) and OLTC (on-load tap
changer) under a certain constrained. Utilizing machine learning, each EMS has capability of
forecasting the day-ahead demand profiles including PV output. Device/component model has its own
local control loop implemented. The investigation on the simulation platform we confirmed that the
cooperative management between supply-side and demand-side EMSs outperforms the conventional
grid control. The power flow, electrical losses, and voltage profile on the DN model can be confirmed
with vital visual images with reliable spatiotemporal resolution. In addition, indices measuring the
sustainability of the model city, such as CO2 emission, can be estimated from each scenario. Some
results from case studies on massive PV installation and electric vehicle penetration can be
demonstrated.
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HONOURING SESSION: PROFESSOR SZARGUT

Professor Jan Szargut, Full Member of Polish Academy of Science
Honoris causa doctor of Silesian University of Technology, Czestochowa University of
Technology and AGH Krakow University of Science and Technology

Professor Jan Szargut — Obituary
Wojciech Stanek, Andrzej Szlek and Wojciech Kostowski

Teaching Exergy Thermodynamics
Ozer Arnas

Thermodynamic analysis of thermal hybrid power cycles using multiple heat sources
of different temperatures: Brayton cycles example
Ting Yue and Noam Lior

Szargut’s updated Reference Environment and the Exergoecology Portal
Alicia Valero, Antonio Valero and Wojciech Stanek

The quest for a rational, resource-based cost indicator: from the beginnings to Jan
Szargut’s Cumulative Exergy Consumption and Thermo-Ecological Cost to Extended
Exergy Accounting

Enrico Sciubba

Thermo-Ecological Cost — Szargut’s proposal how to connect exergy and ecology
Wojciech Stanek

Cumulative Exergy Concept: Keystone to the Exergy Method Application in Chemical
Industry In memory of Professor Jan Szargut
Zornitza Kirova-Yordanova

Comparison through exergy assessment of two alternatives for the energy use of
vinasse: Concentration with incineration vs. Biodigestion
Milagros Palacios-Bereche, Reynaldo Palacios-Bereche and Silvia Nebra

Application of exergy analysis for evaluating chemical reactor concepts
Mathias Penkuhn and George Tsatsaronis

The contributions of Prof. Jan Szargut to the exergy and environmental assessment of
fuels and chemicals production
Daniel Flérez-Orrego, Tuong-Van Nguyen, Julio A. Mendes da Silva and Silvio de Oliveira Junior

Ozer Arnas
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PAPER BY TOPIC

Topic 1: Basic and applied thermodynamics

#25 - Performance Analysis and Optimization of Power Cycles via Mean Cycle
Pressure Criterion and Entropy Generation
A. Sinan Karakurt and Bahri Sahin

#38 - Dynamic simulation of an original Joule cycle liquid pistons hot air Ericsson
engine
Max Ndamé Ngangué and Pascal Stouffs

#54 - Modeling of Industrial Air Compressor System Energy Consumption and
Effectiveness of Various Energy Saving on the System
Abdul Hadi Ayoub, Ali Razban and Jie Chen

#79 - Exergo-technological explicit selection methodology for vapor cycle system
optimization for series hybrid electric vehicles
Wissam Bou Nader, Charbel Mansour, Clément Dumand and Maroun Nemer

#95 - Minimum power consumption of generalized convective law multistage
irreversible Carnot heat pump system with finite high-temperature reservoir
Lingen Chen, Shaojun Xia, Xiaowei Liu and Fankai Meng

#96 - Power and efficiency optimization of an irreversible quantum Carnot heat engine
working with harmonic oscillators
Xiaowei Liu, Lingen Chen and Fankai Meng

#99 - Power-optimization of imperfect chemical power generators under linear mass
transfer law via Hamilton-Jacobi—Bellman theory
Shaojun Xia, Lingen Chen, Xiaowei Liu and Fankai Meng

#104 - New technique for measuring phase equilibria behaviour
Angel Gmez-Hernandez, Rodrigo Susial, Jorge Rubio, Miguel A. Villamafian and José J. Segovia

#153 - Energy and exergy analysis of a solid oxide fuel cell — micro gas turbine hybrid
power system coupled with a biomass gasification unit in Colombia
David A. Serrato and Alvaro Restrepo

#161 - A study of the influence of the turbocharger intercooler and the cooled low
pressure EGR on the performance parameters of an ethanol-fueled engine
Ana Paula Mattos and Waldyr L. Ribeiro Gallo

#177 - Thermodynamic Competitiveness of High Temperature Vapour Compression
Heat Pumps for Boilers Substitution
Riccardo Bergamini, Jonas Kjeer Jensen and Brian Elmegaard

#201 - Investigation of the financial benefits of using a heat pump over traditional

geyser on aresidential building
Mubenga Carl Tshamala and David Pearce
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#233 - Performance modeling and local stability analysis of a Curzon-Ahlborn engine
Delfino Ladino-Luna, Riacrdo Teodoro Pé&ez-Harnandez, Norma Sénchez-Salas and Juan Carlos
Chimal-Eguia

#385 -Thermoeconomic analysis of an array of two coupled endoreversible chemical
engines
Marco A. Barranco-Jiménez, Armando Ocampo-Garcia and Fernando Angulo-Brown

#390 - Comprehensive Thermoeconomic Diagram for the Thermal System Cost
Assessment using Physical and Productive Internal Flows

Leandro Avellar, Marcelo Barone, Dimas Orozco, Atilio Lourenco, José Joaquim Santos and Felipe
Arrieta

#469 - Assessment of the Potential for Wall Heat Removal by In-Cylinder Water
Injection in Internal Combustion Engines
Tiago Costa, Jorge Martins and Francisco P. Brito

Topic 2: Heat and mass transfer

#17 - Simulation and optimization of an experimentally analyzed compound parabolic
collector
Dimitrios Korres and Christos Tzivanidis

#18 - Thermal investigation of a new Flat Plate Collector with a coaxial flow tube
Dimitrios Korres, Christos Tzivanidis and Christos Lindos

#63 - Experimental Investigation of Heat Transfer and Swirl Cooling Flow in a Circular
Chamber Using Liquid Crystals and 3-D Stereo-PIV
Daisy Galeana and Asfaw Beyene

#68 - Exhaust gas pressure drop of a heat exchanger for vehicle waste heat recovery
Helder Santos, André Almeida, Olivier Gouveia, David Caseiro, Joel Morgado, Nuno Martinho and
Joéo Pereira

#109 - Carbon dioxide dissolution and ammonia losses in bubble columns for
precipitated calcium carbonate (PCC) production
Ron Zevenhoven, Daniel Legendre, Arshe Said and Mika Jéarvinen

#188 - Transitional flow regime heat transfer and friction factor in smooth tubes
Ana Moita, Filipe Andrade, Filipe Ferreira and Helder Santos

#202 - Transient analysis of a two-phase flow natural circulation loop using a

separated two-phase flow model
Paul Senda and Robert Dobson

#277 - Development of multi-zone heat exchanger model under frost and defrost
conditions
Antoine Parthoens, Samuel Gendebien and Vincent Lemort

#284 - Simulation of respiratory gas exchange in the placenta
Juliana Cenzi, Cyro Albuquerque and Carlos Eduardo K. Mady
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#304 - Geometric parameters’ optimization of solar air heaters, mathematical modeling
and experimental investigation
Hicham EI Ferouali, Ahmed Zoukit, Said Doubabi, Toufiq El Kilali and Naji Abdenouri

#318 - Two-dimensional Numerical study of a solar collector with obstacles used for
the drying
Ahmed Djebli, Ouassila Badaoui, Brahim Haddad, Rabah Sellami and Salah Hanini

#362 - Numerical study of natural convection of ZnOwater enclosed between two
inclined concentric hemispheres )
Nacim Alilat, Oriana Haddad, Abderrahmane Balri, Luis Roseiro, Andrea Vaca and Najib Laraqi

Topic 3: Fluid dynamics and CFD

#45 - Evaluation of Turbulence Models for the Design of Continuously Adapted Riblets
Karsten Oehlert, Christoph Million and Konrad Hartung

#133 - Development of a CFD Eulerian approach on the evaporative cooling by a water

spray
Fabien Raoult, Stéphanie Lacour, Frangois Trinquet, Laurence Fournaison and Anthony Delahaye

#227 - CFD analysis of the comparative performance of a GPU waterblock
Ana L. Gallardo-Gutierrez, J. Roberto Capetillo-Gonzalez, M. Elena Murillo-Saldafia, Abel Hernandez-
Guerrero and J. Luis Luviano-Ortiz

#253 - Water-ZnO nanofluid saturated porous medium for free convective cooling of a
cubical electronics contained in a hemispherical cavity

Abderrahmane Bairi, Jean-Gabriel Bauzin, Andrea Vaca Hernandez, Najib Laraqi, Ifiaki Gomez-
Arriaran, Moises Odriozola-Maritorena, Kaiming She, Kemi Adeyeye and Jean-Pascal Guinart

#301 - Thermal analysis of an innovative solar-gas collector combined to a hybrid
solar dryer
Ahmed Zoukit, Hicham EI Ferouali, Issam Salhi, Said Doubabi, Toufiq El Kilali and Naji Abdenouri

#368 - Dynamic modelling of water droplet spray injection in reciprocating-piston
compressors
Paul Sapin, Michael Simpson, Christoph Kirmse and Christos N. Markides

#441 - Smart pro-active pitch adjustment for VAWT airfoils: potential for performance
improvement
Giampaolo Manfrida and Lorenzo Talluri

#442 - Velocity-augmented barriers for tidal turbines: an experimental setup
Giampaolo Manfrida and Lorenzo Talluri

#460 - CFD investigation of airflow characteristics of isolated buildings with different
heights
Yuwei Dai, Zhengtao Ai and Cheuk Ming Mak

#463 - EL-COOL: an innovative ultra-micro cooling system for CPU racks (Part Il)
Alessio Cancellario, Lorenzo Nana and Enrico Sciubba
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#464 - Simulation of Two-phase Flows on Wetting Surface with High Density Ratio by A
Mass Conservative Lattice Boltzmann Model
Tao Lu, Xuguang Yang and Fu Xiao

#468 - Application of the CFD simulation to the evaluation of natural gas replacement
by syngas in burners of the ceramic sector
Henar Olmedo, Miguel Castaros, Luis Aldea, Aleksandra Kiedrzynska and Robert Lewtak

Topic 4: Exergy, process integration and optimization

#23 - Exergy for systems in thermal non-equilibrium evolving according to Cattaneo’s
equation
Enrico Sciubba and Federico Zullo

#24 - A Thermodynamic model for plant growth
Fabio Attorre, Enrico Sciubba and Marcello Vitale

#80 - Potential of Fuel Consumption Saving of Brayton Waste Heat Recovery Systems
on Series Hybrid Electric Vehicles
Wissam Bou Nader, Charbel Mansour, Clément Dumand and Maroun Nemer

#94 - Exergy-based ecological optimization of an irreversible quantum Carnot heat
pump with harmonic oscillators
Lingen Chen, Xiaowei Liu and Fankai Meng

#115 - Optimization Procedure to Minimize FPSO Fuel Consumption under Two
Operation Modes in a Brazilian Deep-Water Oil Field

Ali Allahyarzadeh-Bidgoli, Daniel Jonas Dezan, Leandro Oliveira Salviano, Silvio de Oliveira Junior
and Jurandir Itizo Yanagihara

#118 - Model Reduction by Time Aggregation for Optimal Design of Energy Supply
Systems by an MILP Hierarchical Branch and Bound Method
Ryohei Yokoyama, Yuji Shinano, Yuki Wakayama and Tetsuya Wakui

#124 - Stochastic optimization of combined heat and power units: industrial facility in
Russian Federation
Arsenii Grinchenko, Alvaro Gonzalez-Castellanos and Aldo Bischi

#134 - Thermoeconomic-based optimization of a solid oxide fuel cell (SOFC) and an
absorption refrigeration unit (ARU) hybrid system

Victor Rangel, Andrés Mauricio Nifilo-Avendafio, José De JesUs Ramirez-Minguela, Alejandro Zaleta-
Aguilar and Sergio Ledesma-Orozco

# 151 - Is a distributed system based on a micro gas turbine integrated with renewable
energy sources suitable for effective desalination? Sensitivity and exergy analysis
Diederik Coppitters, Francesco Contino, Ahmed El-Baz, Peter Breuhaus and Ward De Paepe

#152 - A new methodology to compute Exergy Cost Part I: The Flow-Process Table
Cesar Torres and Antonio Valero
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#154 - A new methodology to compute exergy costs. Part Il: The generalized
irreversibility-cost formula
Cesar Torres and Antonio Valero

#163 - A novel vapor-liqguid ejector enhanced organic Rankine cycle: exergetic
evaluation
Jianyong Chen, Yisheng Huang, Ying Chen, Xianglong Luo and Zhi Yang

#167 - Design and optimization of a power hub for Brazilian off-shore oil production
units
Jorge Vidoza, Jesper Graa Andreasen, Fredrik Haglind, Max Reis and Waldyr Gallo

#189 - Robust Optimization of District Heating Networks Structure and Dimension
combining Metamodels and Multi-Objective Optimization
Marius Reich, Mario Adam and Jonas Gottschald

#220 - Inside out: a shift in perspective for building exergy analysis
Valentina Bonetti

#229 - Syngas Production with Thermo-Chemically Recuperated Gas Turbine Systems:
An Exergy Analysis and Energy Integration Study
Daniel Flérez-Orrego, Fernanda Nascimento Silva and Silvio de Oliveira Junior

#236 - Multi-objective optimization of ammonia heat pipe
Vivek Patel, Rajesh Patel and Bansi Raja

#237 - Optimal ORC configuration for the combined production of heat and power
utilizing solar energy and biomass
Mario Petrollese, Joseph Oyetola Oyekale, Vittorio Tola and Daniele Cocco

#238 - Exergy performance of a transcritical CO2 two-phase ejector
Sahar Taslimi Taleghani, Mikhail Sorin and Sébastien Poncet

#268 - Thermo-ecological assessment of Stirling engine with regenerator fed with
cryogenic exergy of Liquid Natural Gas (LNG)

Wojciech Stanek, Pawet Gtadysz, Tomasz Simla, Lucyna Czarnowska, Ireneusz Szczygiet, Zbigniew
Bulinski, Tomasz Krysinski and Adam Kabaj

#279 - Optimisation of off-design internal combustion-organic Rankine engine
combined cycles
Maria Anna Chatzopoulou, Paul Sapin and Christos N. Markides

#282 - Multi-objective optimization of organic Rankine cycle power systems for waste
heat recovery on heavy-duty vehicles
Muhammad Imran, Fredrik Haglind, Vincent Lemort and Andrea Meroni

#285 - Exergy analysis of the body efficiency during aerobic activities
Tatiane Lie Igarashi, Gabriel Marques Spanghero, Tiago Lazzaretti Fernandes, Arnaldo Jose
Hernandez, Carlos Eduardo Keutenedjian Mady and Cyro Albuquerque

#312 - Exergy analysis, optimization approach study of biomethane liquefaction

processes
Imane Oudghiri and Rodrigo Rivera Tinoco
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in terrestrial ecosystems: from butterflies to an Andean forest
Carlos F Alvarez and Hector | Velasquez

#432 - Exergoeconomic Optimization of a Cogeneration Plant with Variable Heat
Demand
Saeed Sayadi, Christian Ortiz Aldana and George Tsatsaronis

Topic 5: ORC and low grade thermal energy recovery

#16 - Design-stage assumptions for good off-design performance of a binary
geothermal power plant
Sarah Van Erdeweghe, Johan Van Bael, Ben Laenen and William D'Haeseleer

#31 - Implementation of the hybrid technology on a bus for urban and extra — urban
paths
Caudia Scialanga, Roberto Capata and Alessio Cancellario

#33 - Waste heat recovery and conversion into electricity: available solutions and
assessment
Mathilde Blaise, Michel Feidt and Catalin Popa

#76 - Energetic and exergetic analysis of an off-design organic Rankine cycle applied
to an offshore platform
Max Mauro Lozer Dos Reis, Jorge Alejandro Vidoza Guillen and Waldyr Luiz Ribeiro Gallo

#88 - A Neural Network approach to the optimal design of radial inflow turbines for

ORC applications
Enrico Sciubba and Lorenzo Tocci
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#117 - An analysis of the retrofitting potential of a subcritical ORC into a partial
evaporating ORC under off-design operation
Steven Lecompte and Michel de Paepe

#135 - Optimisation of cascaded organic Rankine cycle systems for high-temperature
waste-heat recovery
Martin T. White, Matthew G. Read and Abdulnaser I. Sayma

#140 - Review of the best technologies for the exploitation of low-to-medium
temperature heat sources: from ORC to sCO2 power cycles
Gianluca Carraro, Giovanni Manente and Andrea Lazzaretto

#155 - Optimization, thermodynamic and economic analysis of a regenerative ORC for
WHR in manufacturing process of cement
Felipe Arrieta and Luiz Fernando Moreira

#181 - Integrated ORC-Adsorption cycle: A first and second law analysis of potential
configurations
Tryfon C. Roumpedakis, Thomas Christou, Konstantinos Braimakis, Efstratios Varvagiannis and
Sotirios Karellas

#182 - Organic Rankine Cycle with Direct Liquid Injection into a Twin-Screw Expander
Sebastian Eyerer, Florian Rieger, Fabian Dawo, Andreas Schuster, Richard Aumann, Fabian Kricke,
Roy Langer, Christoph Wieland and Hartmut Spliethoff

#224 - Conceptual design and preliminary analysis of a CSP-biomass organic Rankine
cycle plant
Joseph Oyetola Oyekale, Mario Petrollese, Vittorio Tola and Giorgio Cau

#234 - Simultaneous molecular and process design for an organic Rankine cycle
containing liquid-vapor separation condenser
Yupeng Wang, Xianglong Luo, Jianyong Chen, Zhi Yang and Ying Chen

#262 - Experimentation and driving cycle performance of three architectures for waste
heat recovery through Rankine cycle and organic Rankine cycle of a passenger car
engine

Olivier Dumont, Rémi Dickes, Mouad Diny and Vincent Lemort

#275 - Case studies in computer-aided molecular design (CAMD) of low- and medium-
grade waste-heat recovery ORC systems

Luuk M. T. van Kleef, Oyeniyi A. Oyewunmi, Asmaa A. Harraz, Andrew J. Haslam and Christos N.
Markides

#297 - Prediction of the annual performance of marine organic Rankine cycle power
systems
Enrico Baldasso, Maria Engracia Mondejar, Ulrik Larsen and Fredrik Haglind

#328 - Exergy Analysis of an ORC Fed by a Thermal Storage with Variable Ambient
Conditions
Mauro Reini, Melchiorre Casisi and Piero Pinamonti

#365 - Comparative analysis of constraint operation of Solar Stirling and ORC cycles
Dumitru-Bogdan Borcila, Camelia Stanciu, Monica Costea, Michel Feidt and Stoian Petrescu
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#421 - Comparison of different ORC typologies for heavy-duty trucks by means of a
thermoeconomic optimization
Ludovic Guillaume and Vincent Lemort

#436 - Part load study of twin-screw expander for low grade thermal energy
conversion using organic Rankine cycle
Igor Krasheninnikov and Asfaw Beyene

Topic 6: Refrigeration and heat pumps

#43 - Experimental and Numerical evaluation of a supermarket refrigeration system
Georgios Mitsopoulos, Evangelos Syngounas, Evangelos Bellos, Christos Tzivanidis and Stavros
Anagnostatos

#64 - Development of an Instantaneous Cooling System for Vehicles
Youn Cheol Park, Byungyong Jeon, Jong-Phil Won, Ho-Seong Lee, Taek-Kyu Lim and Hak-Jun Kim

#83 - Evaluation of CO2 Heat Pump Water Heater Model for Operational Planning
Yasuaki Bando, Hironori Hattori and Yoshiharu Amano

#84 - Optimal Design Method for Absorption Heat Pump Based on Energy-Utilization
Diagram
Kosuke Seki, Hironori Hattori and Yoshiharu Amano

#89 - Numerical optimization of a two-stage thermoelectric heat pump driven by a two-
stage thermoelectric generator with internal and external irreversibilities
Lingen Chen, Fankai Meng and Xiaowei Liu

#90 - Performance optimization for a multielement thermoelectric refrigerator with
linear phenomenological heat transfer law
Fankai Meng, Lingen Chen and Xiaowei Liu

#221 - Selection of the refrigerant that represents the lowest energy consumption and
least ecological impact of a refrigeration system in the substitution of refrigerant R22,
analyzing areal case

Francisco Barrera, Veronica Flores and Augusto Sanchez

#249 - Development and Evaluation of Chair-Mounted Isothermal Airflow Generator
Cool Chair 2016
Masanari Ukai, Gaku Tateyama, Yusuke Doi, Jun Koyama and Tatsuo Nobe

#267 - Development of an Onsite Performance Evaluation Method for Variable
Refrigerant Flow Systems
Emi Matsui and Shigeki Kametani

#290 - Operational Status Evaluation of Integrated Hybrid VRF system
Atsushi Hashimoto, Masanari Ukai, Yuma Furuhashi, Ken Yasuda and Tastuo Nobe

#313 - Physical Properties of Mn Related Magnetic Materials for Magnetic Heat Pump
Modelled by Advanced Metal Powder Layering Process
Shigeki Hirano, Atsuya Toba, Hayato Suzuki, Takayuki Oonishi, Kei Soejima and Tsuyoshi Kawanami
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#323 - Numerical and experimental investigations of diffusion absorption refrigeration
systems for use with low temperature heat sources
Ahmad Najjaran, Asmaa A. Harraz, James Freeman, Niall Mac Dowell and Christos N. Markides

#326 - A modular modeling approach for thermodynamic systems applied to heat
pumps
Thomas Storek, Christian Vering, Marc Baranski and Dirk Miller

#352 - Analysis of an absorption refrigeration system for air-conditioning of a
microbus
Mario Affonso Ranieri, Gabrielle Manieri, Carlos Eduardo Keutenedjian Mady and Cyro Albuquerque

#396 - Transient Heat Transfer Simulation of Fresh and Frozen Food Compartments in
a Household Two-Door Refrigerator
Primoz Poredo$, Luka Lorbek, Boris Vidrih, Andrej Ljubenko, Andrej Kitanovski and Alojz Poredo$

#408 - Sustainable heat pump systems in a transformed energy system based on
renewables
Georg Wagener-Lohse and Christiane Lohse

Topic 7: Fuel Cells

#11 - Effects of the gas velocity on formation of the carbon deposits on fuel electrode
of AS-SOFC
Konrad Motylinski, Marek Skrzypkiewicz, Yevgeniy Naumovich and Michat Wierzbicki

#50 - Exergy analysis of advanced heat integration in SOFC power cycles
Stephan Herrmann, Michael Geis, Maximilian Hauck, Sebastian Fendt and Hartmut Spliethoff

#120 - Integration of solid oxide fuel cells to cruise ship energy systems
Francesco Baldi, Ligang Wang and Francois Maréchal

#264 - Theoretical analysis of using triple component (Li2/K2/Na2)COs electrolyte for
Molten Carbonate Fuel Cells

Jaroslaw Milewski, Tomasz Wejrzanowski, Wen Xing, Truls Norby, Fernando Marques, Armen
Jaworski, Arkadiusz Szczesniak, tukasz Szabtowski, Olaf Dybinski and Jerzy Kuta

Topic 8: Power Generation and CHP

#93 - Exergoeconomic optimal performance of a real regenerative closed-cycle gas
turbine combined heat and power plant
Huijun Feng, Guisheng Tao, Lingen Chen, Xiaowei Liu and Fankai Meng

#98 - Performance investigation of an open simple-cycle gas turbine CCHP plant

driven by basic oxygen furnace gas in China’s steelmaking plants
Lingen Chen, Bo Yang, Zemin Ding, Xiaowei Liu and Fankai Meng
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#162 - Thermodynamic analysis of behaviour in a combined cycles operating with
biogas and municipal solid waste
Antonio Garrido Gallego, Harue Kubo, Andrea C. G. Gomez, Reynaldo Palacios and Ana M. P. Neto

#203 - Thermo-Economic Evaluation of a Virtual District Heating Network Using
Dynamic Simulation
Thibaut Résimont, Kevin Sartor and Pierre Dewallef

#219 - Low temperature hot water from biomass-fired ORC-based micro-CHP for
indoor swimming pools
Marcio Santos, Jorge André, Ricardo Mendes and José Ribeiro

#272 - Techno-economic performance of Concentrated Solar Power integration into
Waste to Energy power plant
Barbara Mendecka and Lidia Lombardi

#303 - Design and thermo-economic optimisation of small-scale bottoming ORC
systems coupled to biomass CHP gasification cycles
Michael C. Simpson, Antonio M. Pantaleo, Pietro De Palma and Christos N. Markides

#339 - Distributed heat and power generation: Thermo-economic analysis of Biomass-
fired Rankine cycle systems with molten salts as heat transfer fluid

Arianna Sorrentino, Antonio M. Pantaleo, Sergio M. Camporeale, Christos N. Markides and Giacobbe
Braccio

#359 - Thermoeconomic Optimization of a single-shaft Gas Turbine by varying working
hours
Dominique Adolfo and Carlo Carcasci

#364 - Feasibility analysis of a biogas-fuelled trigeneration plant operating with a mGT
Andrea Baccioli, Lorenzo Ferrari, Isabella Pecorini, Andrea Marchionni, Caterina Susini and Umberto
Desideri

#411 - The biomass as alternative for cogeneration systems in Brazil: chips vs pellets
Matheus Fontanelle Pereira, Vicente de Paulo Nicolau and Edson Bazzo

#417 - A practical tool to generate complex energy system configurations based on the
SYNTHSEP methodology
Andrea Toffolo and Andrea Lazzaretto

#426 - Efficiency Improvement of Vehicles using Temperature Controlled Exhaust
Thermoelectric Generators

Francisco P. Brito, Nuno Pacheco, Rui Vieira, Jorge Martins, Luis Martins, José C.F. Teixeira, L.M.
Goncalves, Jodo D. Oliveira and Matt Hall

#438 - A Two-Stage Approach for the Optimization of Design and Operation of Energy
Supply Systems
Stefan Bruche and George Tsatsaronis

#440 - Life cycle assessment of a 1000 MW supercritical pulverized coal power plant

under partial loads
Xiaoqu Han, Nana Chen, Sotirios Karellas, Ming Liu, Jiping Liu, Junjie Yan and Emmanuel Kakaras
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Topic 9: Renewable energy-solar, wind, hydro

#82 - Upper Limits to the Annual Optical Efficiency of Solar Tower Systems
Clotilde Corsi, Manuel Blanco, Jin-Soo Kim and John Pye

#85 - Experimental validation of heat transport modelling in large solar thermal plants
Kevin Sartor, Rémi Dickes, Thibaut Résimont and Pierre Dewallef

#92 - Analysis of Ageing Phenomena for Big Solar Thermal Plants
Fabian llle, Mario Adam, Jonas Gottschald and Hans Peter Wirth

#157 - An Eco-design approach to the systemic integration of environmental aspects
in the development of innovative photovoltaic solar systems

Nouha Gazbour, Guillaume Razongles, Carole Charbuillet, Elise Monnier, Maryline Joanny and
Christian Schaeffer

#175 - Multi-stage Configurations for Central Receiver Hybrid Gas-Turbine
Thermosolar Plants
Rosa Merchan, Maria Jesus Santos, Alejandro Medina and Antonio Calvo-Hernandez

#176 - Distributed generation: Thermodynamic model for a solar-dish micro-gas
turbine system
Rosa Merchan, Maria Jesus Santos, Alejandro Medina and Antonio Calvo-Hernandez

#208 - Experimental performance of a field of parabolic trough collectors for small-
scale power generation
Rémi Dickes, Olivier Dumont, Jérémie Thiebaut, Matthew Orosz, Amy Mueller and Vincent Lemort

#214 - A methodology to analyse fault effect on large solar thermal system behaviour
Gaélle Faure, Nicolas Lamaison, Mathieu Vallée, Cédric Paulus and Quoc Tuan Tran

#254 - Design heuristics study for a particle receiver in CSP technology
Mohamed Gharafi, Abdelllah Hakim and Naji Abdenouri

#265 - Hybrid System for Concentrating Solar Power and Energy from Waste
Integration
Eduardo C. A. Kamir, Theda Zoschke, Pedro Horta and Edson Bazzo

#319 - Solar drying of tomato waste in a direct dryer: experimental study and
modelling
Ouassila Badaoui, Salah Hanini, Ahmed Djebli and Brahim Haddad

#355 - Design of a concentrating solar thermal collector for a hotel complex in Gran
Canaria
Alexis Lozano, Luis Manzano Ramos, J Daniel Marcos and Ana Maria Blanco-Marigorta

#418 - Submersed energy harvesting to Moored Oceanographic Monitoring Stations
Carlos L. Faria, L. M. Gongalves, M.S. Martins and Rui Lima

#437 - The impact of blade thickness on the structural and aerodynamics performance

of a morphing wind turbine blade
Choi Ting Lau and Asfaw Beyene
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#455 - Modelling vessel fleet composition for maintenance operations at offshore wind
farms
A. Gutierrez-Alcoba, G. Ortega, E.M.T. Hendrix and |. Garcia

#466 - Solar energy as an alternative to partially supply the steam and the hot water
demands of a poultry slaughterhouse
Teresa Guadalupe Almeida, Eduardo Burin and Edson Bazzo

Topic 10: Energy storage

#7 - Techno-economic evaluation and optimization of solar-driven power-to-chemical
systems with thermal, electricity and product storage
Ligang Wang, Mar Pérez-Fortes, Xun Liao, Stefan Diethelm, Jan Van herle and Francois Maréchal

#9 - Load leveling of electric utility plant via H2 production in low demand periods
Jarostaw Zuwata

#48 - Thermodynamic and economic evaluation of an innovative electricity storage
system based on thermal energy storage
Kévin Attonaty, Jérbme Pouvreau, Alexandre Deydier, Jean Oriol and Pascal Stouffs

#59 - The impact of fins on the operation of a heat tank with Phase Change Materials
(PCM)
loannis Alexopoulos, Christos Tzivanidis and Maria Plytaria

#101 - Oil-solid combination for dual-media thermocline storage: from media choice to
system modelling
Sophie Molina, Didier Haillot, Bertille Marie, Alexandre Deydier and Jean-Pierre Bédécarrats

#110 - Renewable energy and Power-to-gas aided cogeneration for residential uses
Manuel Bailera, Begoia Pefia, Eva Llera, Pilar Lisbona and Luis M. Romeo

#125 - Analysis of the influence of Power-to-Gas systems in cyclic performance of
fossil fuel power plants
Luis M Romeo, Begofia Pefia, Manuel Bailera and Pilar Lisbona

#136 - Analysis of a Pumped Heat Electricity Storage System with Latent Heat Thermal
Energy Storage
Josefine Meidinger, Axel Dietrich, Frank Dammel and Peter Stephan

#170 - Experimental application of second-life batteries in non-residential buildings
Gerrit Bode, Marc Baranski and Dirk Muller

#174 - CO2 recycling for Oxy-Power-to-Gas and Oxy-Power-to-Methanol. Clean
alternatives for energy storage
Manuel Bailera, Luis M. Romeo, Luis I|. Diez, Bilainu Oboirien and Ana |. Escudero

#178 - Using representative time slices for optimization of thermal energy storage

systems in low-temperature district heating systems
B. van der Heijde, L. Scapino, A. Vandermeulen, D. Patteeuw, R. Salenbien and L. Helsen
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#179 - Optimal design of polygeneration systems supported with renewable energy
sources and energy storage for a Brazilian hospital
Eduardo A. Pina, Miguel A. Lozano and Luis M. Serra

#206 - Optimization of the design and operation of a polygeneration system for a
residential building integrating renewable energy, electric energy storage and heat
pumps

Edwin S. Pinto and Luis M. Serra

#281 - Multi-Dimensional Life Cycle Assessment of Decentralised Energy Storage

Systems
Lydia Stougie, Giulia Del Santo, Giulia Innocenti, Emil Goosen, David Vermaas, Hedzer van der Kooi
and Lidia Lombardi

#302 - District heating network design considering fluctuations in the demand and
thermal storage means
Matthildi Apostolou, Sami Ghazouani, Solene Le Bourdiec, Cong-Toan Tran and Assaad Zoughaib

#309 - Molten nitrate salts containing lithium as thermal energy storage media: a short
review
F. Pedrosa, T. Marcel, C.A. Nogueira, A. Gomes and T. Diamantino

#358 - On the suitability of a battery energy storage use in awind farm
Guido Francesco Frate, Paula Pefia Carro, Lorenzo Ferrari and Umberto Desideri

#374 - Novel KW scale hydrogen energy storage system utilizing fuel cell exhaust air
for hydrogen desorption process from metal hydride reactor
Aliya Khayrullina, Dmitry Blinov and Vasily Borzenko

#395 - Quantification of electricity storage needs for Belgium energy transition: a
sensitivity analysis based on EROI
Gauthier Limpens and Hervé Jeanmart

#401 - Modeling and control of CHP generation for greenhouse cultivation including
thermal energy storage
Queralt Altes-Buch, Sylvain Quoilin and Vincent Lemort

#445 - Power Converters for a Small Islanded Microgrid Based on Micro Wind Turbine
and a Battery Energy Storage System
Rafael Duarte, Luis Moreira, Luis A. M. Barros, Vitor Monteiro, Jodo L. Afonso and J. G. Pinto

#456 - Impact of selected parameters on the performance of adiabatic liquid air energy

storage with steam module
Piotr Krawczyk, Aleksandra Mikotajczak, Michalina Gruszecka, Marcin Wotowicz and Krzysztof
Badyda

#458 - Techno-Economic Design and Social Integration of Mobile Thermal Energy
Storage (M-TES) within the Tourism Industry
Archishman Bose, Mohammad Samir Ahmed, Denitsa Kuzeva and Johannes M.N. Van Kasteren

#461 - Thermal analysis of Lithium-ion batteries: an experimental investigation
Roberto Bubbico, Francesco D’Annibale, Barbara Mazzarotta and Carla Menale
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Topic 11: Distributed generation

#22 - Optimal design of local energy systems considering governmental subsidies: A
German case study
Thomas Schitz, Sebastian Remy, Marcus Fuchs and Dirk Muller

#56 - Approaches to increase PV electricity self-consumption in urban areas through
electrical storage and inter-building energy exchange
Georgios Mavromatidis, Kristina Orehounig and Jan Carmeliet

#67 - Economic and environmental multi-objective optimal design and dispatch of a
Solid Oxide Fuel Cell (SOFC) based distributed energy system at district level
Rui Jing, Mahdi Sharifzadeh, Jincan Chen and Yingru Zhao

#123 - Performance assessment of a solar-powered organic Rankine cycle for
combined heat and power generation in small-size rural applications
Luca Prattico, Lorenzo Toccia and Enrico Sciubba

#186 - Sensitivity analysis on optimal placement of fagcade based photovoltaics
Christoph Waibel, Georgios Mavromatidis, Andrew Bollinger, Ralph Evins and Jan Carmeliet

#255 - Techno-economic and Environmental Analysis of an Innovative ORC-based
Micro-scale CCHP System under Mediterranean Conditions
Muhyiddine Jradi, Christian T. Veje and Saffa Riffat

#317 - Solar Energy Via Distributed Generation: Proposals for a new legal framework
for the Brazilian electricity sector

Felipe Cunha, Pieter de Jong, Marcos Scaramussa Jr., Julio Silva, Marcelo Silva, Rilton Primo and
Ednildo Torres

#347 - Quantification of distributed energy systems potential combining optimisation
and clustering methods: a method from district to regional scales
Julien F. Marquant, L. Andrew Bollinger and Jan Carmeliet

Topic 12: Biomass and biofuels

#44 - Systems analysis of sawmill by-products gasification towards a bio-based steel
production
Chinedu M Nwachukwu, Andrea Toffolo, Chuan Wang, Carl-Erik Grip and Elisabeth Wetterlund

#87 - Analysis of Kinetic and Diffusive Data from the Combustion of Char Pellets Made
with Hybrid Mixtures
Edmundo Marques, Tania Ferreira, Carlos Pereira, Jodo Monney Paiva and Carlos Pinho

#103 - Modeling of a large-scale, biomass fired combined heat and power plant
coupled with an alumina/aluminium production process
Sadik Hysenj, Dimitrios Grimekis, Aggelos Doukelis, Kyriakos Panopoulos and Sotirios Karellas

#105 - Characterization of biogas through speed of sound measurements
Daniel Lozano-Martin, Rodrigo Susial, César R. Chamorro, Dolores del Campo and José J. Segovia
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#144 - Exergy assessment of vinasse disposal alternatives: concentration, anaerobic
digestion and fertirrigation
R. N. Nakashima and S. de Oliveira Junior

#145 - Semi-quantitative determination of ash element content for freeze-dried,
defatted, sulfated and pyrolysed biomass of Scenedesmus sp.

Rafael Augusto Sotana de Souza, Flavia Marisa Prado Saldanha-Corréa, Antonio Garrido Gallego
and Ana Maria Pereira Neto

#147 - Excess thermodynamic properties of the binary mixtures Carbitol + n-
hydrocarbon as fuel representative
Jorge Lorenzo, Fernando Aguilar, Latifa Negadi, Fatima E. M. Alaoui and Eduardo Montero

#195 - Introduction of vapour recompression in the thermal integration of the
sugarcane juice concentration system and a vinasse concentration system in a
sugarcane processing plant

Milagros C. Palacios-Bereche, Reynaldo Palacios-Bereche, Adriano V. Ensinas and Silvia A. Nebra

#228 - Simulation of biomass gasification in a downdraft fixed bed using Aspen:
optimal operation conditions and influence of biomass type

Elisa Lopez-Garci, Ricardo Chacartegui, Francisco J. Palomo-Guerrero, José A. Becerra and José M.
Valverde

#232 - Application of a Biomass Combustion Model in an Industrial Boiler
Jodo Silva, José Teixeira, Senhorinha Teixeira, Sergio Chapela and Jacobo Porteiro

#240 - Glycerol steam reforming in a fixed bed reactor: a preliminary study
Ana Almeida, Albina Ribeiro, Elisa Ramalho, Paula Neto and Rosa Pildo

#247 - Evolutionary study of the use of Biodiesel and its socio-economic-
environmental impact

Marcio Andrade Rocha, Jorge J. G. Martins, Luis A. S. B. Martins, Francisco P. Brito, Carlos A. C.
dos Santos and Lesso B. dos Santos

#269 - Development of mathematical model for optimization of anaerobic co-digestion
on the farm organic waste

Ana Momcilovic, Gordana Stefanovic, Dragisa Savic, Predrag Rajkovic, Biljana Milutinovic and lvica
Camagic¢

#343 - Assessment of hybrid greenhouse/hot air biomass drying in a briquetting
process
Sabine Saba, Assaad Zoughaib and Manal Nader

#399 - A toolbox to tackle the technological and environmental constraints associated
with the use of biomass for energy from marginal land
Leandro Gomes, Fernando Santos and Ana Luisa Fernando

#427 - Production of low-cost adsorbents by torrefaction of biomass wastes from
Arundo donax L. and Phoenix canariensis
Ricardo Correia, Catarina Nobre, Margarida Gongalves and Benilde Mendes

#429 - Upgrading of Refuse Derived Fuel through torrefaction: evaluation of RDF char
fuel properties
Catarina Nobre, Margarida Gongalves, Candida Vilarinho and Benilde Mendes
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#430 - Optimization of engine performance for ethanol consumption
Luis Serrano and Dulio Chalaca

#433 - Modelling higher heating value of different separated fractions from municipal
and construction and demolition wastes
Octavio Alves, Margarida Goncalves, Paulo Brito and Eliseu Monteiro

#453 - The effect of the heating and air flow rate on the mass loss of pine wood
particles
Lelis Fraga, Jodo Silva, José Teixeira, Manuel Ferreira, Delfim Soares and Senhorinha Teixeira

Topic 13: Combustion, gasification, reaction engineering and CO:
mitigation

#10 - Evaluation of gasification potential of Polish perspective lignite resources aimed
at chemical production
Jarostaw Zuwata and Grzegorz Tomaszewicz

#14 - Modeling of steam reforming of selected fuels for SOFC stacks inside a plate fin
heat exchanger with catalytic coating
Jakub Kupecki, Lukasz Szablowski, Jaroslaw Milewski and Konrad Motylinski

#29 - Supercritical water gasification route for methane production from sugarcane
vinasse
Felipe B. Molina, Fernando H. Salina, Reynaldo Palacios-Bereche and Adriano V. Ensinas

#34 - Dynamic modeling and parametric analysis of a fixed-bed adsorption of carbon
dioxide-nitrogen mixture on different adsorbents
Loukia Prentza, Irene P. Koronaki and Efstratios G. Papoutsis

#81 - Effects of diluent on flame structure and laminar burning speed of GTL/air flames
at moderate pressures and high temperatures
Ziyu Wang, Sai C Yelishala, Ziwei Bai, Guangying Yu and Hameed Metghalchi

#106 - Thermophysical properties of aqueous amine solutions for CO2 capture
Eduardo I. Concepcién, Jorge Rubio, Daniel Lozano-Martin, Eduardo Pérez, M. Carmen Martin and
César R. Chamorro

#225 - Fast pyrolysis of sugarcane straw: A critical analysis between a simulation in
AspenPlus® and experimental data
Fernando H. Salina, Felipe B. Molina and Reynaldo Palacios-Bereche

#305 - Characterization and optimization of exhausted olive pomace gasification
process

Carlos Castro, André Mota, Margarida Soares, André Ribeiro, Jorge Araujo, Candida Vilarinho and
Joana Carvalho

#370 - Thermo-economic evaluation of cogeneration plants based on Municipal Solid

Waste gasification in the Brazilian scenario
Sofia Russo, Silvio De Oliveira Junior and Umberto Desideri
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#424 - Characterization of premixed flame blow-off downstream a multi-perforated
burner
Fabio Schiro, Anna Stoppato and Alberto Benato

#428 - Gasification of pellets produced from blends of biomass wastes and refuse
derived fuel char
Catarina Nobre, Margarida Gongalves, Andrei Longo, Céndida Vilarinho and Benilde Mendes

#457 - System efficiency analysis of dual interconnected bubbling fluidized bed
reactors for solar fuel production
Azharuddin Farooqui, Wladyslaw Jaroszuk, Domenico Ferrero, Massimo Santarelli and Jordi Llorca

Topic 14: Energy use (building, transportation, desalination, etc.)

#26 - Optimal designs for efficient mobility service for hybrid electric vehicles
Zlatina Dimitrova and Francois Maréchal

#39 - Investigation of different absorber systems for thermally activated solar
chimneys
Lukas Schwan, Felix Wange, Madjid Madjidi and Thomas Auer

#42 - Multi-criteria evaluation of a solar assisted heating system for various building
envelopes

Georgios Mitsopoulos, Evangelos Bellos, Christos Tzivanidis, Stavros Anagnostatos and Eleni
Papanikolaou

#49 - Solar-driven thermo-hydraulic process for reverse osmosis desalination
Clément Lacroix, Mahmoud Hacheche, Maxime Perier-Muzet and Driss Stitou

#55 - Energy Audit Quick Estimator: A User-friendly Estimator for Energy Auditors
Da-Chun Wu, Ali Razban and Jie Che

#58 - Application of Phase Change Materials on the underfloor heating system of a
building in Athens using TRNSYS simulation software

Maria Th. Plytaria, Christos Tzivanidis, loannis Alexopoulos, Evangelos Bellos and Kimon A.
Antonopoulos

#119 - Optimal control of heating in a two-zone building using price decomposition-
coordination methods
Marie Frapin, Francois Chaplais, Patrick Schalbart and Bruno Peuportier

#129 - Thermodynamic analysis of a waste-to-energy (WtE) plant for municipal solid
waste (MSW) in Colombia
Angel Andrade, Alvaro Restrepo and Juan E. Tibaquira

#137 - Comparison of three methodologies for driving cycles construction
José |. Huertas, Luis F. Quirama, Michael Giraldo and Jenny Diaz

#148 - Study of the impact on energy demand due to the use of new opaque panels
with recycled additives on curtain walls on an office building
Raul Briones, Fernando Aguilar, Angel Rodriguez, Verénica Calderén and Eduardo Montero
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#158 - Methodology for fuel saving assessment of a mild hybrid electric vehicle using
organic Rankine cycle
Charbel Mansour, Wissam Bou Nader, Clément Dumand and Maroun Nemer

#160 - Design of a polygeneration system with optimal management for a DHC network
P. Lazzeronia, S. Olivero, M. Repetto, F. Stirano and V. Verda

#171 - Comparing unsupervised and supervised machine learning techniques to
improve time-series classification in building and energy data
Gerrit Bode, Thomas Schreiber, Marc Baranski and Dirk Miiller

#191 - Use of measurements to forecast the thermal request of buildings connected to
large district heating systems
Elisa Guelpa, Stefania Deputato and Vittorio Verda

#194 - Analysis of the heat exchanger fouling in large district heating networks
Elisa Guelpa, Stefania Deputato and Vittorio Verda

#209 - District-level coordination of predictive control strategies for urban residential
heating networks

Joseph Chimento, Sebastian Gonzato, Edward O’'Dwyer, Gonzalo Bustos Turu, Salvador Acha and
Nilay Shah

#216 - Regional spatial and temporal dynamics of refrigerator use and energy
efficiency implementation: The case of Greater Accra Region-Ghana
Felix Amankwah Diawuo, Joana Pedro and Carlos A. Silva

#230 - Development of a Non-Membrane Continuously Operating Salinity Gradient
Power Configuration: Analytical and Benchtop Experiment
Abhiram Jonnalagadda, Kshitij Chopra, Gregory Kowalski and Mansour Zenouzi

#248 - Proposal of a wind catcher system for a typical dwelling in Guanajuato, Mexico
for improving interior climate

J. Roberto Capetillo Gonzalez, M. Elena Murillo Saldafia, J. Luis Luviano Ortiz and Abel Hernandez
Guerrero

#251 - Thermodynamic analysis of waste heat recovery using Organic Rankine Cycle
(ORC) for a two-stroke low speed marine Diesel engine in IMO Tier Il and Tier Il
operation

Simone Lion, Rodolfo Taccani, loannis Vlaskos, Pietro Scrocco, Xenakis Vouvakos and Lambros
Kaiktsis

#252 - Dynamic Energy Performance-Driven Approach for Renovation Assessment of
the Danish Public School Ejerslykkeskolen
Muhyiddine Jradi, Christian T. Veje and Bo Ngrregaard Jgrgensen

#289 - Comparative study of simulation-assisted approaches for distributed model
predictive control in building energy systems
Marc Baranski, Lina Meyer, Johannes Futterer and Dirk Muller

#330 - Energy benchmarking of Indian opencast coal mines
Lalit Sahoo and Seema Topno
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#336 - Modelling of rural electrical appliances saturation in developing countries to
project their electricity demand: A case study of sub-Saharan Africa
Cristina Dominguez, Kristina Orehounig and Jan Carmeliet

#341 - Environmental and economic sustainability assessment of emerging cruise ship
energy system technologies
Nikoletta L. Trivyza, Athanasios Rentizelas and Gerasimos Theotokatos

#373 - Reduction of the energy consumption in buildings, combining evaporative
Cooling and energy recovery in Air-to-air systems: an exergy approach
Ana Maria Blanco-Marigorta, Ana Tejero-Gonzalez, Javier Rey-Martinez and Eloy Velasco-Gémez

#459 - Deep learning with LSTM networks for Medium to Long Range Demand
Forecasting: Comparison with Machine Learning Benchmark Model
Salah Bouktif and Ali Fiaz

#467 - Auto Machine Learning for predicting Ship Fuel Consumption
Fredrik Ahlgren and Marcus Thern

Topic 15: Industrial energy use

#40 - Energy and exergy analysis of absorption and mechanical system to a
dehumidification unity in a gelatine factory
Lucas Sandoli Lima and Carlos Eduardo Keutenedjian Mady

#47 - Playing Stackelberg games for minimal cost for production and utilities
Ludger Holters, Bjorn Bahl, Maike Hennen and André Bardow

#52 - EL-COOL: an innovative ultra-micro cooling system for CPU racks (Part I)
Alessio Cancellario, Lorenzo Nana and Enrico Sciubba

#69 - Exploitation of free cooling technology in an industrial case study
Paolo Lazzeroni, Giuseppe Laudicina, Maurizio Repetto, Aldo Canova and Nicolas Perez-Mora

#74 - Performance and economic comparison of power cycles for heat recovery
systems from regenerative glass furnaces
Piero Danieli, Sergio Rech, Andrea Lazzaretto, Francesco Zatti and Nicolo’ Mazzucato

#183 - A methodology for designing Heat Engines in industrial mass/heat integration
problems based on MILP models
Thibaut Wissocq, Sami Ghazouani and Solene Le Bourdiec

#218 - Comparison of Condensing Technologies for Industrial Applications
Wolf Wedel, Annelies Vandersickel and Hartmut Spliethoff

#231 - Thermal profile construction for energy-intensive industrial sectors

Ivan Kantor, Anna S. Wallerand, Maziar Kermani, Hur Butun, Alessio Santecchia, Raphael Norbert,
Sahar Salame, Helene Cervo, Sebastian Arias, Franz Wolf, Greet Van Eetvelde and Frangois
Marechal
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#250 - CFD analysis of natural gas substitution with syngas in the industrial furnaces
Piotr J6zwiak, Jarostaw Hercog, Aleksandra Kiedrzynska and Krzysztof Badyda

#291 - Statistical review of the energy use in manufacturing SMEs in Mexico and
analysis of the barriers to energy efficiency
Rosa Maria Jiménez Olmos and Augusto Sanchez Cifuentes

#295 - Improving the energetic efficiency of wine cooperatives using their vine shoots
Alberto Benato, Anna Stoppato, Fabio Schiro and Alberto Mirandola

#320 - Heat and Power Integration for Industrial Parks: an exergy and economical
based assessment for a harbor industrial area
Alaa Farhat, Assaad Zoughaib and Khalil EI Khoury

#372 - Process synthesis and optimization of oil and gas offshore systems
Tuong-Van Nguyen, Julio A.M. da Silva and Silvio de Oliveira Junior

#407 - Embodied energy and carbon in the construction of an industrial unit
Vinicius Rodrigues, Anténio Martins, Isabel Nunes, Ana Quintas, Teresa Mata and Nidia Caetano

#462 - Membrane Distillation - A New Approach for Treating Waste Water in Nano-
Electronics Industries
Imtisal-E- Noor, Andrew Martin and Olli Dahl

Topic 16: Environmental impact of energy conversion

#75 - The impact of Industry 4.0 to the environment in the cement industry supply
chain

Ana Regina Macedo, Jodo Fonseca, Ricardo Alves, José Anténio Oliveira, Maria Sameiro Carvalho
and Guilherme Pereira

#197 - Emission implications of the electrification of the heat sector
Alexandre Canet, Meysam Qadrdan and Nick Jenkins

#235 - Water Heating Systems for Tropical Homes: a Index of Economicity and Eco-
Efficiency

Rilton Primo, José Rodriguez, Marcelo Silva, Pieter de Jong, Daniel Kouloukoui, Felipe Cunha, Karla
Esquerreg and Ricardo Kalid

#246 - Exploratory research analysis on emissions generated in internal combustion
engines

Marcio Andrade Rocha, Jorge J. G., Martins, Luis A. S. B. Martins, Francisco P. Brito, Carlos A. C.
dos Santos and Lesso B. dos Santos

#346 - Low emission geothermal power plants with absorption and reinjection of non-
condensable gases
Giovanni Manente, Andrea Lazzaretto, Alessio Bardi, Marco Paci and Ruggero Bertani

#397 - Life cycle assessment of a novel all-polymeric pumped solar thermal system for
hot water preparation
Harald Kicker, Gernot M. Wallner, Reinhold W. Lang and Thomas Ramschak
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#398 - Techno-economic assessment of high renewable energy source penetration in
the Bolivian interconnected electric system

Ray Rojas Candia, Joseph Araoz Ramos, Sergio Balderrama Subieta, Jenny Gabriela Pefa
Balderrama, Lucio Espinoza, Vicente Senosiain and Sylvain Quoilin

#449 - Application of Cost-Benefit Analysis to Identify the Potential of Small-scale
Cogeneration Systems in Portuguese Building Sector
Ana Ferreira, Senhorinha C.F. Teixeira, José C.F. Teixeira and Silvia Nebra

Topic 17: Energy policy and planning

#30 - Analysis of the Future Electricity System in Brazil
Géremi Gilson Dranka and Paula Ferreira

#60 - Real Options Theory Applied to the Evaluation of Small Hydropower Investments
in Brazil
Géremi Gilson Dranka, Jorge Cunha, Paula Ferreira and José Donizetti de Lima

#142 - Biomass Low Temperature Heating Networks for Rural Locations
V.M. Soltero, R. Chacartegui, C. Ortiz and G. Quirosa

#239 - UK Half-Hourly Regional Electricity Cost Modelling for Commercial End Users
Salvador Acha, Niccolo Le Brun, Romain Lambert, Gonzalo Bustos-Turu, Nilay Shah and Christos N.
Markides

#286 - Modelling the spatial energy diversity in sub-city areas using remote sensors
Javier Urquizo, Carlos Calderén and Philip Jamesc

#311 - Development of a modelling tool for analysis of specified renewable energy
penetration scenarios Case study of Porto Santo, Madeira
Cristiano Chistolini, Raguel Segurado and Mario Costa

#322 - Increasing the penetration of renewable energy sources in isolated islands
through the connection of their power systems: The case of Pico and Faial Islands,
Azores

Marcia Alves, Raquel Segurado and Mario Costa

#367 - BRICS in the world energy sector: development trends
Irina Rodionova, Olga Shuvalova and Maria Mareeva

#376 - Evaluation of clean energy options in Algeria
Brahim Haddad, Paula Ferreira, Abdelkrim Liazid and Ahmed Djebli

#393 - Demand forecasting for Natural Gas in Brazil: methodology in a mesoregional
perspective

Claudemir Duca Vasconcelos, Antonio Carlos Gracias, Douglas Alves Cassiano and Sérgio Ricardo
Lourenco

#448 - Smart and renewable energy systems: A critical overview on drivers, challenges
and opportunities
Viviani C. Onishi, Carlos Henggeler Antunes and Manuel C. Gameiro da Silva
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#465 - HVAC market in Europe: The energy efficiency transformation
Carolina Carmo and Sandrine Marinhas

Topic 19: Smart grids and renewables integration

#77 - Techno-economic evaluation of rural electrification in Bolivia: lessons learned
from the “El Espino” micro-grid
Sergio Balderrama, Fernando Haderspock, Renan Orellana, Walter Canedo and Sylvain Quoilin

#107 - Asynchronous ADMM HEMS aggregation scheme in smart grid
Akira Yoshida, Yu Fujimoto, Yoshiharu Amano and Yasuhiro Hayashi

#112 - Dynamic modeling of Heat Transport in District Heating Networks
Manuel Betancourt Schwarz, Bruno Lacarriére, Carlos Santos Silva, Pierrick Haurant and Mohamed
Tahar Mabrouk

#127 - Pseudo-dynamic simulation on a district energy system made of coupling
technologies

Getnet Tadesse Ayele, Mohamed Tahar Mabrouk, Pierrick Haurant, Bjorn Laumert and Bruno
Lacarriere

#131 - Electric Vehicle optimal battery management in a residential case study with PV
P. Lazzeroni, G. Laudicina, S. Olivero, M. Repetto, F. Stirano and M. Vallet

#185 - DEMix, A Technico-economic Platform to simulate Local Energy Systems
Soléne Le Bourdiec, Andréa Laugére, Thuy-An Nguyen and Clément Flinois

#190 - Evaluation of the flexibility potential of buildings in the Great Region to
contribute to the management of the grid, study case for two reference buildings in
Belgium

Pauline Abrahams, Grégoire Botquin and Philippe André

#200 - HIL simulation of an optimized energy management incorporating an
experimental biocatalytic methanation reactor
Martin Griese, Marc Hoffarth, Timo Broeker, Jan Schneider and Thomas Schulte

#244 - New design options for concentrating solar integration in a real coal-fired steam
power plant
Sergio Rech, llaria Danuso, Andrea Lazzaretto and Enrico Grigolon

#299 - Impact of Renewable Energy Potential on the Feasibility of Power to Hydrogen
in Different Municipal Contexts
Portia Murray, Kristina Orehounig, Akomeno Omu and Jan Carmeliet

#308 - The district heating system of the municipality of Ferrara: reduction of pumping
energy consumption

Giovanni Manente, Andrea Lazzaretto, Alessio Tavian, lvan Molinari, Federico Bronzini and Fausto
Ferraresi
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#351 - Modelling and simulation of a predictive BESS controller based on load
forecasting in a South European island power system

Spyridon Chapaloglou, Athanasios Nesiadis, Konstantinos Atsonios, Nikos Nikolopoulos, Panagiotis
Grammelis and Emmanuel Kakaras

#369 - A systematic approach for the selection of the typical and extreme days for the

optimal design of multi energy systems
Matteo Zatti, Marco Gabba, Michele Rossi, Giorgio Balestrieri, Agostino Gambarotta, Mirko Morini
and Emanuele Martelli

#420 - Evaluation of the LoRa technology and assessment of its relevance in optimal

district heating management
Mohamed Tahar Mabrouk, Pierrick Haurant, Laurent Toutain and Bruno Lacarriére

#423 - Model Predictive Operations Management for Energy Supply Networks Based
on Forecast Scenario Generation and Two-stage Stochastic Programming
Tetsuya Wakui, Kento Sawada, Ryohei Yokoyama and Hirohisa Aki

#444 - A Novel Front-End Multilevel Converter for Renewable Energy Systems in Smart

Grids
Vitor Monteiro, Tiago J. C. Sousa, J. G. Pinto and Jodo L. Afonso
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