Optimization and Engineering
https://doi.org/10.1007/511081-021-09669-1

EDITORIAL

()

Check for
updates

A preface to the special issue of optimization
and engineering dedicated to SDEWES 2020 conferences

Marian Trafczynski' - Krzysztof Urbaniec' - Hrvoje Mikul¢i¢?? - Neven Dui¢?

Received: 21 July 2021 / Revised: 21 July 2021 / Accepted: 21 July 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2021

Abstract

Global warming and climate change call for urgent minimization of the impact of
human activities on the environment. There is a great need for the improvement of
resource efficiencies by integrating various life-supporting systems. The challenge
is on the energy, water and environment systems to integrate and become more sus-
tainable. This research field has received increased attention over the past years with
studies across the energy, water and environment systems that optimized ditferent
engineering problems. The present Special Issue stems from four Conferences on
Sustainable Development of Energy, Water and Environment Systems held in 2020,
in four countries of three continents. This review introduction article intends to
introduce the topical field and the articles included in this Special Issue of Optimi-
zation and Engineering.

Keywords Optimization - Energy - Water - Environment - Engineering

1 Introduction

Sustainable development is a highly interdisciplinary concept that involves the inter-
action of various systems, such as energy, water, and environment, by using waste
from one, as a resource in another, and in the exact moment when it is beneficial
to all (Mikul¢ic¢ et al. 2017). In 2002, Sustainable Development of Energy, Water
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and Environment Systems (SDEWES) Conferences started to address this issue. In
2020, four SDEWES conferences were held—due to the COVID 19 pandemic, all of
them as online events:

e [In February, the 2nd Latin America SDEWES Conference (LA SDEWES 2020)
in Buenos Aires, Argentina;

e In April, the 1st Asia Pacific SDEWES Conference (AP SDEWES 2020) in Gold
Coast, Australia;

e On 28 June-2 July, 4th South-East European SDEWES Conference (SEE
SDEWES 2020) in Sarajevo, Bosnia and Herzegovina;

¢ Finally, in September, 15th SDEWES Conference (SDEWES 2020) was held in
Cologne, Germany.

Overall, SDEWES 2020 conferences created a temporally distributed forum for
researchers worldwide to exchange and discuss their ideas and findings, thus dem-
onstrating the sciences’ responsivity to emerging international, European, regional
and national challenges. The research topics ranged from technical, economic, envi-
ronmental, and social studies to the studies investigating the sustainability of energy,
transport, water, environment and food production systems and their interconnection
and integration. From around 700 accepted manuscripts presented at 2020 SDEWES
Conferences, ten constitute the central part of this Special Issue of Optimization and
Engineering.

2 Background

The content of this section is based on articles published in special issues of other
journals dedicated to the SDEWES conference series. The articles covered in this
section are divided into several research areas: energy issues, water issues, envi-
ronmental engineering and management, sustainable engineering solutions, and
development.

Many articles have used advanced numerical methods and mathematical model-
ling techniques to study energy engineering problems of differentiated complexity.
The topics ranged from the optimization of a microchannel ceramic heat exchanger
(Shi et al. 2017), geometry determination for oscillating water-column wave-energy
converters (Ulazia et al. 2020) to studying the impact of district energy share in
cities on the optimal sizing of energy storage (Dominkovi¢ and Krajaci¢ 2019).
In the same category of decision-making problems, steam system optimization
in an industrial combined heat and power (CHP) plant (Filkoski et al. 2020) and
energy recovery by retarded osmosis in a sugar plant (Safder et al. 2020) was stud-
ied. Multi-objective optimization and other advanced decision-making approaches
were adopted in studying a factory acting as a prosumer on the electricity market
(Perkovic et al. 2017), selecting working fluids for geothermal plants (Martinez-
Gomez et al. 2017), and designing equipment units or components for a CHP unit
(Costa et al. 2020) and aspirating smoke detection system (Visak et al. 2021).
High-tech applications included metaheuristic optimization methods for grid-edge
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technology (Schellenberg et al. 2020), as well as optimization and optimal control
of HVAC systems for an electric vehicle (Cvok et al. 2021) and manufacturing envi-
ronments (Mawson and Hughes, 2021).

Expanded demand for clean and environmentally friendly production of goods
in industrialized countries increases the need for cleaner power generation, includ-
ing that from Renewable Energy Sources (RES). Seljak et al. (2016) studied micro
gas turbines supplied with alternative fuels, including tire pyrolysis oil and lique-
fied wood. A novel system for waste heat recovery and water saving in coal-fired
power plants was proposed by Tan et al. (2021). Novosel et al. (2021) considered
combined energy conversion and hydrogen generation in thermal power plants. Con-
centrated solar power plants with energy storage were studied by Ortiz et al. (2017).
The application of photovoltaics (PV) in domestic hot water systems was investi-
gated by Casaleiro et al. (2018) and in floating power plants—by Tina et al. (2021).
The potential of PV and wind power in the respective countries’ energy systems was
studied in Brazil by Schmidt et al. (2016) and in Russia by Ermolenko et al. (2017).
Hydropower generation and its links with urban water management and flood risk
mitigation were considered by Sahin et al. (2017). The concept of osmotic power
plant driven by the salinity gradient between seawater and river water in the mouth
of Magdalena River in Colombia was presented by Salamanca et al. (2019).

Safe and accessible sources of energy have become an important goal of all
modern societies. Many published studies consider the integration of renewable
sources in energy systems, using the least-cost optimization models as a planning
tool for long-term generation expansion. A study by Fedak et al. (2017) presents the
development of the Autonomous Power Supply (APS) system based on the energy
mix. Such a system works in an isolated arrangement and reliably supplies elec-
tricity from renewable sources for small residential or public utility devices in an
urban area. The paper by Dorotié¢ et al. (2019) proposes a novel approach for defin-
ing the energy system of a carbon—neutral island that relies on intermittent renew-
able energy sources in combination with the vehicle-to-grid concept as a demand
response technology taking also marine transportation into account. In work by Sare
et al. (2015), three scenarios for the years 2020, 2030 and 2050 are presented, high-
lighting the influence of electric vehicles on both the hourly distribution demand
curve and electricity production from renewable energy sources in Dubrovnik
region. This work aims to achieve a 100% renewable and sustainable region’s power
system up to 2050. In a similar paper by Vidal-Amaro and Sheinbaum-Pardo (2018),
the Minimum Total Mix Capacity (MTMC) method enables establishing and evalu-
ating different high-RES scenarios for transitioning the Mexican electricity sys-
tem to a system where RES cover 75% of the electricity demand. Bac¢ekovié and
@stergaard (2018) compare two possible ways to develop a 100% renewable energy
system using the example of Zagreb, the capital of Croatia. The first is the tradi-
tional non-integrated renewable energy system, where each energy sector is devel-
oped independently. In contrast, the second employs the concept of an intelligent
energy system where different sectors are linked together to exploit synergies and
increase the system’s efficiency. Thellufsen et al. (2020) present a methodology
to design Smart Energy Cities within the context of 100% renewable energy at a
national level. This approach is adopted in transitioning the municipality of Aalborg
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to a 100% renewable smart energy system within Danish and European energy sys-
tems. Supplementary to the above analyses, Taseska-Gjorgievska et al. (2019) focus
on the transmission network capacity to accept variable renewable energy.

Biomass as a renewable energy source that could efficiently replace fossil fuels
has been investigated widely. Biomass availability for energy production on a
national or regional scale was studied in Sweden by Kjirstad and Johnsson (2016),
in Japan by Ooba et al. (2016), and in Italy by Caputo et al. (2019). The energy
potential of biomass-derived by-products or waste generated in agriculture was
investigated by Knapek et al. (2020). On the level of specific countries or regions,
the same issue was studied in Croatia by Pfeifer et al. (2016), in Austria by Maier
et al. (2017), in Italy by Milani and Montorsi (2018), and in Taiwan by Chang
et al. (2019). San Juan and Sy (2021) developed a multi-objective target-oriented
robust optimization model to design biomass co-firing networks integrating uncer-
tainty in biomass properties with investment and operations planning. Ozgen et al.
(2021) presented an overview of nitrogen oxides emissions from biomass combus-
tion for domestic heat production.

Researchers paid much attention to the strategies and technologies for the sustain-
able use of biomass. Tabata et al. (2021) investigated interactions between woody
biomass energy systems and natural ecosystem. Policy impact on the economic
viability of biomass gasification systems in Indonesia was discussed by Sriwanna-
wit et al. (2016). Mikulandri¢ et al. (2020) modelled temperature distribution and
syngas composition in a fixed bed biomass gasifier using advanced mathematical
tools. A graphical method based on the break-even concept to determine the sustain-
able use of biomass was proposed by Fan et al. (2020). Budzianowski and Postawa
(2017) reviewed and synthesized the knowledge available in the scientific literature
about the carbon footprint of renewable energy from biogas. They highlighted that
biogas could decarbonize energy systems only when its life-cycle CO, footprint is
lower than that of displaced conventional technologies. Ajanovic and Haas (2014)
studied economic prospects of advanced biomass-based energy carriers in EU coun-
tries up to 2050. Graciano et al. (2018) analyzed novel conceptual routes for thermo-
chemical conversion of microalgal biomass into marketable products.

The Water engineering problems have been discussed and analyzed by many arti-
cles, where the water-energy nexus has been most significantly studied (Urbaniec
et al. 2016). Technology-oriented studies investigated, among others, the perfor-
mance of a direct contact membrane distillation (DCMD) system driven by salt-
gradient solar ponds (Suarez and Urtubia 2016), and water-energy-GHG nexus of
alternative heat recovery options in the industry (Chinese et al. 2018). Large-scale
thinking was represented by Sankey-diagram application in the studies on China’s
energy-water nexus performed by Hu et al. (2013) and later also Ou et al. (2014),
analysis of the water and renewable energy nexus in Sub-Saharan Africa (Brandoni
and BoSnjakovi¢ 2017), cross-sectoral integration of the water and energy issues
in Brazil (Semertzidis et al. 2018), and the integrated assessment of the German
food-energy-water nexus sector (Schlor et al. 2018a, b). The importance of climate
change was visible in the studies on combining the net-zero targets for a hydrogen
community with an energy/exergy-water nexus perspective (Kilkis and Kilkig 2018)
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and the implications of national climate targets on the energy-water nexus in Ger-
many (Sehn and Blesl 2021).

The reviewed articles are only a part of the SDEWES papers that highlight the
successful applicability of optimization in engineering developments related to
energy, water and the environment. The papers from previous SDEWES conferences
confirm that there is still a lack of further research within all of the reviewed the-
matic areas.

3 Overview of the special issue articles

This OPTE SI dedicated to the SDEWES 2020 Conferences includes ten papers
concerned with data collection and engineering decision making related to Energy
and Environment problem types.

Industrial building design (IBD) is an engineering activity whose main goals are
minimum investment costs, maximum flexibility and expandability of production
systems. As it involves knowledge of architecture, structural design, energy and pro-
duction planning, there is a need for multidisciplinary and multi-objective optimiza-
tion (MOO) methods for supporting engineering decisions. Reisinger et al. (2021)
observed that most research on and tools for optimal design solutions and decision-
making focus either on a production system or building optimization. Therefore,
holistic approaches, efficient design exploration schemes, and complete data availa-
bility are lacking. After performing state-of-the-art analysis and fifteen expert inter-
views, the authors used the acquired information for developing a design space for
efficient use of MOO in IBD to integrate flexibility trade-off besides traditional eco-
nomic and environmental exchanges. A digital parametric model implementing the
design space was developed and tested on a pilot project from the food and hygiene
products sector. Results validated the efficiency of both design space representation
and flexibility rating. There is a need for developing an interactive MOO algorithm
that could guide decision-making towards economic, environment-friendly and flex-
ible design solutions.

Sramkova et al. (2021) studied collecting reliable waste composition data needed
for the planning, on the level of territorial units, of future waste management,
including the potential for sorting and recycling, and waste treatment infrastruc-
ture. In principle, it is possible to determine waste composition based on constantly
updated mixed municipal waste analyzes. However, as only a limited number of ana-
lyzes could be available, arriving at reliable results presents a complicated statistical
problem. For each area under consideration, one has to decide where to sample the
waste (which sub-areas are representative in the sense of waste composition) and
how many representative samples are sufficient for the reliable description of waste
composition. The authors tested the described approach to acquiring waste data in a
case study for the Czech Republic at the micro-regional level. After stratifying the
investigated territory into five clusters of sub-areas, they applied the model for the
representatives’ choice. The interpretation of acquired results led to the conclusion
that one has to select appropriate statistical methods for calculating confidence inter-
vals of the estimates of waste fractions.
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Waste-to-energy (WTE) treatment is an efficient approach to waste utilization and
an essential countermeasure against global warming. Among various WTE meth-
ods, the steam supply from waste treatment plants to industrial sectors stands out
due to its high energy recovery efficiency. However, as Maki et al. (2021) observed,
the WTE transition is not spreading in Japan because Japanese policymakers do not
fully understand its economic benefits. They tend to focus on single facility perfor-
mance improvement, neglecting the importance of the WTE to regional develop-
ment and its effects on land use. Selecting the highly industrialized Aichi prefec-
ture as the case study area, the authors estimated the potential of steam supply and
demand from waste treatment plants to the industrial sector and evaluated possible
economic benefits. After assessing the spatial distribution of the industries’ heat
demand and economical steam transport distance, they evaluated the steam supply
potential from waste treatment plants to industrial sectors. Undoubtedly, such poten-
tial exists in Aichi prefecture as a territory of steelworks, machine building, and car
factories. However, there is no heat supply capability of the waste treatment plant
currently. Although it is profitable to supply heat within a 1 km range, the profit-
ability will decrease with the extending heat supply distance. One can improve the
efficiency of energy recovery from waste by changing the location of the waste treat-
ment plant and increasing heat transport efficiency on both the supply and demand
side.

Waste collection and treatment systems and various industrial facilities and trans-
port systems are significant contributors to air pollution. To control and enable
air pollution mitigation, systematic collection of necessary data through measure-
ments of air quality parameters is essential. Pochwata et al. (2021) discussed apply-
ing a low-cost measurement system for Particulate Matter pollution mounted on
Unmanned Aerial Vehicles. The aim was to develop cheap, small, and lightweight
devices for use in creating atmosphere quality surveys, especially in cities and heav-
ily urbanized spaces. The authors tested a prototype UAV-mounted measurement
system over a burial area close to a medium-sized town in Poland, thus avoiding
inconvenience to the local population. They analyzed obtained data on PM1, PM2.5
and PM 10 concentration at different altitudes through an inductive knowledge man-
agement system for classification analysis of air pollution. Answers were sought
using the decision tree method to the questions on which PM indicators to measure
and at which altitude to ensure completeness of measurement results for a particular
survey area. The optimized measurement plans would enable systematic air pollu-
tion measurements employing cheap sensors mounted on drones.

As renewable energies are essential sources for supplying electric power demand
and a fundamental entity of future energy markets, wind power producers (WPPs) in
most of the world’s power systems have a crucial role. On the other hand, the wind
speed uncertainty makes WPPs deferent power generators, which causes adequate
bidding strategies, leading to market rules, and the turbines’ functional abilities to
penetrate the market. The paper by Heydari et al. (2021) proposed a new bidding
strategy based on optimal scenario making for WPPs in a competitive power mar-
ket. As WPP generation is uncertain, the producers must create different plans for
wind power production. In this vein, the authors improved the prediction intervals
method to make scenarios and increase the accuracy of the presence of WPPs in the
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balancing market. Besides, they proposed a new algorithm called the grasshopper
optimization algorithm (GOA) to simulate the optimal bidding problem of WPPs. A
set of numerical examples and a case study based on real-world data illustrated the
proposed method’s properties.

Kraft processes constitute adaptation options to biorefineries for producing biofu-
els and other high-value products from wood biomass. Biorefineries enable opportu-
nities to increase the process’s revenue, reduce fossil fuels usage and greenhouse gas
emissions. However, to ensure an effective Kratt process transformation, the existing
mill infrastructure needs to be consolidated. In this sense, simultaneous optimiza-
tion of the water system, the heat exchanger network and the utility system is neces-
sary. The literature review by Ahmetovic¢ et al. (2021) identifies a series of system-
atic methods (process integration conceptual and mathematical programming) along
with the results of several case studies that reduce water and energy consumption
in Kraft processes. Initial studies in this field considered and solved separate water
and energy integration problems. Recent works have focused on developing com-
bined water and energy integration methods and their application to various process
options. Typical savings lead to freshwater consumption decreases between 20 and
80% and energy consumption reductions between 15 and 40%.

Ibri¢ et al. (2021) addressed the synthesis of combined evaporation-crystalliza-
tion energy systems for recovering valuable materials from waste in line with sus-
tainable development and circular economy concepts. The authors considered the
utilization of distiller waste from the Solvay process, which comprises sodium chlo-
ride (NaCl), calcium chloride (CaCl,), and water. The superstructure optimization
of a heat-and-power-integrated evaporation-crystallization system employed solving
the proposed mixed-integer nonlinear programming model (MINLP). The developed
thermodynamic model for multi-component electrolytic systems enabled to include
the partial crystallization of NaCl and production of concentrated CaCl, solution in
addressing the considered case study. A three-step solution strategy helped to cir-
cumvent a problem with added nonlinearities and solve the overall MINLP model.
The authors presented the optimal design of a heat-integrated evaporation-crystalli-
zation system with mechanical vapour compression. Applying the model to solving
a range of decision-making problems such as increasing the product value or reduc-
ing equipment and utility costs should be possible.

District heating networks play a crucial role in the transition towards sustainable
cities, thanks to their ability to efficiently provide space heating and domestic hot
water to buildings using renewable sources, waste heat sources, and cogeneration
plants. The paper by Quaggiotto et al. (2021) focused on the optimized generation
of the district heating networks’ heat supply units. The optimization problem relying
on a Mixed-Integer Linear Programming formulation and a detailed district heat-
ing network model based on finite difference methods enabled the simulation of a
model predictive control strategy. The proposed control strategy aims to minimize
the district heating operator’s operational costs by using two flexibility sources: the
thermal inertia of the heat carrier fluid in the network pipelines and an additional
centralized thermal storage tank. Computer simulations of Verona’s (Italy) district
heating network were carried out to schedule, over two typical weeks, the heat sup-
plies of the cogeneration units, heat pumps and gas boilers as functions of heat load,
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waste heat production and electricity price forecasts. Results show that the cost sav-
ings obtained using the network as thermal buffer compared to the current control
reach 14.4 and 3.1% in a middle-season and winter week. The thermal storage tank
determines a significant further cost reduction in the winter week only. In conclu-
sion, the article shows the potential of the considered model predictive control strat-
egy with different flexibility sources.

Public transport services in Europe rely to 60% on buses, and most vehicles are
diesel-fueled. In response to the governments’ pressure to introduce zero-emission
buses, regional transport administrators attempt to apply analytical tools for iden-
tifying optimal solutions. However, only a few of the published models combine
least-cost planning with the assessment of emissions, taking into account multiple
technologies which might achieve these aims. Chinese et al. (2021) adapted an exist-
ing optimal location model for urban electric transport to match regional transport
needs, aiming to evaluate well-to-wheel carbon emissions along with airborne emis-
sions of NO, and PM10. Model application to a real case study of a regional bus
transport service in North-Eastern Italy resulted in identifying electric buses with
relatively small (60 kWh) batteries as the best compromise for reducing carbon
equivalent emissions. Even though Italy’s current economic conditions, such vehi-
cles’ life cycle cost is still much higher than those of Euro VI diesel buses. The case
study indicates that the proposed model is a valuable tool for studying ways to mini-
mize infrastructure costs while allocating low- or zero-emission buses to the most
suitable routes maximizes the environmental benefit.

Plug-in hybrid electric vehicles (PHEVs) typically combine several power
sources, coordinated through an optimal energy management strategy. When consid-
ering the so-called blended mode, in which the engine regularly operates over a trip,
the shape of battery state-of-charge (SoC) trajectory over travelled distance is crucial
for achieving minimum fuel consumption. The paper by Soldo et al. (2021) deals
with an in-depth analysis of optimal SoC trajectories obtained by off-line control
variable optimization of a PHEV-type city bus given in parallel (P2) powertrain con-
figuration. The authors conducted optimization using dynamic programming based
optimization algorithm for a wide range of driving cycles and operating scenarios.
Unlike usually assumed linear-like near-optimal shape, the SoC vs travelled distance
trajectory can take on significantly different optimal shapes for non-zero road grade
profiles or driving cycle with a relatively long distance. The emphasis is on analyz-
ing the root causes for such behaviour and its implications for fuel consumption.

4 Conclusions

This article reviews ten recent research papers devoted to optimizing engineering
problems related to the sustainable development of Energy, Water and Environmen-
tal Systems. Written by author teams representing more than a dozen countries of
Asia, Europe and North America, the contributions illustrate global research efforts
that topical area is attracting. The Guest Editors believe that the selected papers and
the addressed issues expand the knowledge body published in the Optimization and
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Engineering journal and will be of interest to its readers. The Guest Editors also
hope that after the inaugural SI published in January 2021 (see editorial by Mikul¢&ié
et al. 2021), this second special issue will strengthen the collaboration between the
SDEWES Conference series and the OPTE journal.

Acknowledgements The guest editors of the Optimization and Engineering special issue, dedicated to
SDEWES conferences held in 2020, would like to thank the international team of reviewers whose dedi-
cation and effort made the completion of this SI possible. We also acknowledge the efforts of the many
reviewers of the initial conference papers.

References

Ahmetovié¢ E, Kravanja Z, Ibrié N, Grossmann IE, Savulescu L (2021) State of the art methods for com-
bined water and energy systems optimization in Kraft pulp mills. Optim Eng. https://doi.org/10.
1007/s11081-021-09612-4

Ajanovic A, Haas R (2014) Economic prospects of advanced biomass-based energy carriers in EU-15 up
to 2050. Int J Environ Sustain Dev 13(1):93-108

Bacekovi¢ 1, @stergaard PA (2018) A smart energy system approach vs a non-integrated renewable
energy system approach to designing a future energy system in Zagreb. Energy 155:824-837

Brandoni C, Bo$njakovié B (2017) HOMER analysis of the water and renewable energy nexus for water-
stressed urban areas in Sub-Saharan Africa. J Clean Prod 155:105-118

Budizanowski WM, Postawa K (2017) Renewable energy from biogas with reduced carbon dioxide foot-
print: Implications of applying different plant configurations and operating pressures. Renew Sust
Energ Rev 68(2):852-868

Caputo P, Ferla G, Ferrari S (2019) Evaluation of environmental and energy effects of biomass district
heating by a wide survey based on operational conditions in Italy. Energy 174:1210-1218

Casaleiro A, Figueiredo R, Neves D, Brito MC, Silva CA (2018) Optimization of photovoltaic self-con-
sumption using domestic hot water systems. J Sustain Dev Energy Water Environ Syst 6(2):291-304

Chang KH, Lou KR, Ko ChH (2019) Potential of bioenergy production from biomass wastes of rice pad-
dies and forest sectors in Taiwan. J Clean Prod 206:460-476

Chinese D, Santin M, Saro O (2018) Water-energy and GHG nexus assessment of alternative heat recov-
ery options in industry: a case study on electric steelmaking in Europe. Energy 141:2670-2687

Chinese D, Pinamonti P, Mauro C (2021) A spatially explicit optimization model for the selection of
sustainable transport technologies at regional bus companies. Optim Eng. https://doi.org/10.1007/
s11081-021-09642-y

Costa M, Di Blasio G, Prati MV, Costagliola MA, Cirillo D, La Villetta M, Caputo C, Martoriello G
(2020) Multi-objective optimization of a syngas powered reciprocating engine equipping a com-
bined heat and power unit. Appl Energy 275:115418

Cvok I, Skugor B, Deur J (2021) Control trajectory optimization and optimal control of an electric vehi-
cle HVAC system for favourable efficiency and thermal comfort. Optim Eng 22:83-102

Dominkovi¢ DF, Krajaci¢ G (2019) District cooling versus individual cooling in urban energy systems:
the impact of district energy share in cities on the optimal storage sizing. Energies 12(3):407

Doroti¢ H, Doracié¢ B, Dobravec V. Puksec T, Krajac¢i¢ G, Duié¢ N (2019) Integration of transport and
energy sectors in island communities with 100% intermittent renewable energy sources. Renew Sust
Energ Rev 99:109-124

Ermolenko BV, Ermolenko GV, Fetisova YA, Proskuryakova LN (2017) Wind and solar PV technical
potentials: measurement methodology and assessments for Russia. Energy 137:1001-1012

Fan YV, Tan RR, Klemes JJ (2020) A system analysis tool for sustainable biomass utilization considering
the Emissions-Cost Nexus. Energy Convers Manag 210:112701

Fedak W, Anweiler S, Ulbrich R, Jarosz B (2017) The concept of autonomous power supply system fed
with renewable energy sources. J Sustain Dev Energy Water Environ Syst 5(4):579-589

Filkoski RV, Lazarevska MT, Mladenovska D, Kitanovski D (2020) Steam system optimization of an
industrial heat and power plant. Therm Sci 24(6A):3649-3662

@ Springer



M. Trafczyniski et al.

Graciano JEA, Chachuat B, Alves RMB (2018) Enviro-economic assessment of thermochemical poly-
generation from microalgal biomass. J Clean Prod 203:1132-1142

Heydari A, Memarzadeh G, Garcia DA, Keynia F, de Santoli L (2021) Interval prediction algorithm
and optimal scenario making model for wind power producers bidding strategy. Optim Eng.
https://doi.org/10.1007/s11081-021-09610-6

Hu G, Ou X, Zhang Q, Karplus VJ (2013) Analysis on energy—water nexus by Sankey diagram: the
case of Beijing. Desalin Water Treat 51:19-21

Ibrié N, Ahmetovié¢ E, Kravanja Z (2021) Simultaneous optimization of heat and power integration of
evaporation-crystallization systems: a case study of distiller waste from Solvay process. Optim
Eng. https://doi.org/10.1007/s11081-021-09641-z

Kilkis B, Kilkis § (2018) Hydrogen economy model for nearly net-zero cities with exergy rationale
and energy-water nexus. Energies 11(5):1226

Kjirstad J, Johnsson F (2016) The role of biomass to replace fossil fuels in a regional energy system:
the case of west Sweden. Therm Sci 20(4):1023-1036

Knapek J, Krilik T, Vavrova K, Weger I (2020) Dynamic biomass potential from agricultural land.
Renew Sust Energ Rev 134:110319

Maier S, Szerencsits M, Narodoslawsky M, Igbal MII, Shahzad K (2017) Current potential of more
sustainable biomass production using eco efficient farming practices in Austria. J Clean Prod
155:23-27

Maki S, Ohnishi S, Fujii M, Goto N, Sun L (2021) Technical and economic analysis of potential steam
supply from waste treatment plants to industries in Aichi Prefecture. Optim Eng. https://doi.org/
10.1007/s11081-021-09637-9

Martinez-Gomez J, Pefia-Lamas I, Martin M, Ponce-Ortega JM (2017) A multi-objective optimization
approach for the selection of working fluids of geothermal facilities: economic, environmental
and social aspects. ] Environ Manage 203(3):962-972

Mawson VJ, Hughes BR (2021) Coupling simulation with artificial neural networks for the optimiza-
tion of HVAC controls in manufacturing environments. Optim Eng 22:103-119

Mikulandrié¢ R, Bohning D, Lonc¢ar D (2020) Modelling of temperature and syngas composition in a
fixed bed biomass gasifier using nonlinear autoregressive networks. J Sustain Dev Energy Water
Environ Syst 8(1):145-161

Mikul&i¢ H, Dui¢ N, Dewil R (2017) Environmental management as a pillar for sustainable develop-
ment. J Environ Manag 203:867-871

Mikul¢i¢ H, Perkovi¢ L, Dui¢ N (2021) A preface to the special issue of optimization and engineering
dedicated to SDEWES 2019 conference. Optim Eng 22:1-7

Milani M, Montorsi L (2018) Energy recovery of the biomass from livestock farms in Italy: the case
of Modena province. J Sustain Dev Energy Water Environ Syst 6(3):464-480

Novosel U, Zivié M, Avsec T (2021) The production of electricity, heat and hydrogen with the
thermal power plant in combination with alternative technologies. Int J Hydrog Energy
46(16):10072-10081

Qoba M, Fujii M, Hayashi K (2016) Geospatial distribution of ecosystem services and biomass energy
potential within eastern Japan. J Clean Prod 130:35-44

Ortiz C, Chacartegui R, Valverde JM, Alovisio A, Becerra JA (2017) Power cycles integration in
concentrated solar power plants with energy storage based on calcium looping. Energy Convers
Manag 149:815-829

Ou X, Zhang X, Xing Y, Zhang Q, Zhang X (2014) China’s energy-water nexus in 2009 by Sankey
diagram. Chem Eng Trans 42:31-36

Ozgen S, Cernuschi S, Caserini S (2021) An overview of nitrogen oxides emissions from biomass
combustion for domestic heat production. Renew Sust Energ Rev 135:110113

Perkovié L, Mikul¢i¢ H, Duié¢ N (2017) Multi-objective optimization of a simplified factory model
acting as a prosumer on the electricity market. J Clean Prod 167:1438-1449

Pfeifer A, Dominkovié DF, Cosié B, Duié N (2016) Economic feasibility of CHP facilities fueled by
biomass from unused agriculture land: case of Croatia. Energy Convers Manag 125:222-229

Pochwata S, Anweiler S, Deptuta A, Gardecki A, Lewandowski P, Przysiezniuk D (2021) Optimization
of air pollution measurements with unmanned aerial vehicle low-cost sensor based on an induc-
tive knowledge management method. Optim Eng. https://doi.org/10.1007/s11081-021-09668-2

Quaggiotto D, Vivian I, Zarrella A (2021) Management of a district heating network using model
predictive control with and without thermal storage. Optim Eng. https://doi.org/10.1007/
s11081-021-09644-w

@ Springer



A preface to the special issue of optimization and engineering...

Reisinger J, Maximilian Knoll M, Kovacic I (2021) Design space exploration for flexibility assess-
ment and decision making support in integrated industrial building design. Optim Eng. https:/
doi.org/10.1007/s11081-021-09614-2

Safder U, Ifaei P, Yoo ChK (2020) A novel approach for optimal energy recovery using pressure
retarded osmosis technology: chemical exergy pinch analysis — Case study in a sugar mill plant.
Energy Convers Manag 213:112810

Sahin O, Stewart RA, Giurco D, Porter MG (2017) Renewable hydropower generation as a co-benefit
of balanced urban water portfolio management and flood risk mitigation. Renew Sustain Energy
Rev 68:1076-1087

Salamanca JM, Alvarez-Silva O, Tadeo F (2019) Potential and analysis of an osmotic power plant in
the Magdalena River using experimental field-data. Energy 180:548-555

San Juan J, Sy C (2021) Multi-objective target-oriented robust optimizationof biomass co-firing net-
works under quality uncertainty. J Sustain Dev Energy Water Environ Syst 9(2):1080364

Sare A, Krajaci¢ G, Puksec T, Dui¢ N (2015) The integration of renewable energy sources and electric
vehicles into the power system of the Dubrovnik region. Energ Sustain Soc 5:27

Schellenberg C, Lohan J, Dimache L (2020) Comparison of metaheuristic optimization methods for
grid-edge technology that leverages heat pumps and thermal energy storage. Renew Sust Energ
Rev 131:109966

Schlor H, Hake JF, Venghaus S (2018a) An integrated assessment model for the German food-energy-
water nexus. ] Sustain Dev Energy Water Environ Syst 6(1):1-12

Schlor H, Venghaus S, Fischer W, Mirker C, Hake JF (2018b) Deliberations about a perfect storm —
The meaning of justice for food energy water-nexus (FEW-Nexus). J Environ Manage 220:16-29

Schmidt J, Cancella R, Pereira AO Jr (2016) The role of wind power and solar PV in reducing risks in
the Brazilian hydro-thermal power system. Energy 115:1748-1757

Sehn V, Blesl M (2021) Implications of national climate targets on the energy-water nexus in Ger-
many: a case study. J Sustain Dev Energy Water Environ Syst 9(1):1080344

Seljak T, Sirok B, Katrasnik T (2016) Advanced fuels for gas turbines: fuel system corrosion, hot path
deposit formation and emissions. Energy Convers Manag 125:40-50

Semertzidis T, Spataru C, Bleischwitz R (2018) Cross-sectional integration of the water-energy nexus
in Brazil. J Sustain Dev Energy Water Environ 6(1):114-128

Shi H, Ma T, Chu W, Wang Q (2017) Optimization of inlet part of a microchannel ceramic heat
exchanger using surrogate model coupled with genetic algorithm. Energy Convers Manag
149:988-996

Soldo I, ékugor B, Deur J (2021) Analysis of optimal battery state-of-charge trajectory patterns for
blended mode of a parallel plug-in hybrid electric vehicle and a wide range of driving condi-
tions. Optim Eng. https://doi.org/10.1007/s11081-021-09656-6

Sramkova K, gomple’lk R, Nevrly V, Jirasek P, Smejkalova V, Popela P (2021) Stratification and multi-
representative optimization approach to waste composition analysis. Optim Eng. https://doi.org/
10.1007/s11081-021-09645-9

Sriwannawit P, Anisa PA, Rony AM (2016) Policy impact on economic viability of biomass gasifica-
tion systems in Indonesia. J Sustain Dev Energy Water Environ Syst 4(1):56-68

Suidrez F, Urtubia R (2016) Tackling the water-energy nexus: an assessment of membrane distillation
driven by salt-gradient solar ponds. Clean Technol Envir 18:1697-1712

Tabata T, Zhou J, Hoshikawa J (2021) Discussion on woody biomass energy systems and natural eco-
system impacts: case study in Japan. Clean Techn Environ Policy 23:765-778

Tan H, Cao R, Wang S, Wang Y, Deng S, Dui¢ N (2021) Proposal and techno-economic analysis of a
novel system for waste heat recovery and water saving in coal-fired power plants: a case study. J
Clean Prod 281:124372

Taseska-Gjorgievska V, Todorovski M, Markovska N, Dedinec A (2019) An integrated approach for
analysis of higher penetration of variable renewable energy: coupling of the long-term energy
planning tools and power transmission network models. J Sustain Dev Energy Water Environ
Syst 7(4):615-630

Thellufsen JZ, Lund H. Sorknes P, @stergaard PA, Chang M, Drysdale D, Nielsen S, Djarup SR,
Sperling K (2020) Smart energy cities in a 100% renewable energy context. Renew Sust Energ
Rev 129:109922

Tina GM, Scavo FB, Merlo L, Fabrizio Bizzarri F (2021) Comparative analysis of monofacial and
bifacial photovoltaic modules for floating power plants. Appl Energy 281:116084

@ Springer



M. Trafczyniski et al.

Ulazia A, Esnaola G, Serras P, Penalba M (2020) On the impact of long-term wave trends on the
geometry optimization of oscillating water column wave energy converters. Energy 206:118146

Urbaniec K, Mikul¢i¢ H, Duié¢ N, Lozano R (2016) SDEWES 2014—Sustainable development of
energy, water and environment systems. J Clean Prod 130:1-11

Vidal-Amaro JJ, Sheinbaum-Pardo C (2018) A transition strategy from fossil fuels to renewable energy
sources in the Mexican electricity system. J Sustain Dev Energy Water Environ Syst 6(1):47-66

Visak T, Baleta I, Virag Z, Vujanovi¢ M, Jin Wang J, Qi F (2021) Multi objective optimization of aspirat-
ing smoke detector sampling pipeline. Optim Eng 22:121-140

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

@ Springer






