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Preface

Environmental problems, including air, water, and soil pollution as well as climate
change, have become major concerns to many in achieving a sustainable future.
Such problems need to be overcome both locally and globally through joint efforts
in all sectors, including government, industry, and academia. Several abatement
methods and solutions have been proposed during the past decade to reduce the
negative impacts of these environmental problems and utilize energy resources
more effectively. Researchers, engineers, and scientists from different disciplines
have proposed new materials, designs, and modeling approaches for improving the
performance of the renewable and alternative energy technologies and reducing the
emissions from the conventional energy technologies in this regard.

This book consists of four key sections on environmental issues and strategies,
renewables and waste management, system analysis, modeling, and simulation, and
alternative materials and designs which are based on numerous invited conference
papers which were selected from the 7th Global Conference on Global Warming
(GCGW-2018), which was held in Izmir, Turkey, between June 24-28, 2018. This
conference aimed to provide a forum for the exchange of technical information,
dissemination of high-quality research results, presentation of the new policy and
scientific developments, and promotion of future priorities for more sustainable
development and energy security. Participants from all disciplines related to global
warming (e.g., ecology, economics, education, engineering, information technol-
ogy, management, natural sciences, physical sciences, and social sciences) con-
tributed to this unique event. The recent research findings in several topics linked to
global warming included sustainable transportation, hydrogen energy and fuel cells,
energy storage systems, bioenergy, wastewater management, sustainable buildings,
refrigeration systems, solar energy, wind energy, geothermal energy, computational
fluid dynamics, energy conversion and storage, and environmental policies and
strategies.

This edited book covers a number of major topics linked to global warming,
including material, design, analysis, assessment, evaluation, improvement, model-
ing, and optimization. We hope that this edited book will provide a unique source of
impact and solutions to global warming. The editors of this unique edited book
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would like to warmly thank the editorial team of Springer and all contributing
authors for their efforts that have made this book a true and unique source of
information.

Oshawa, Canada Dr. Ibrahim Dincer
Izmir, Turkey Dr. Can Ozgur Colpan
Izmir, Turkey Dr. Mehmet Akif Ezan



Contents

Environmental Issues and Strategies

Environmental Problems and Solution Proposals from the Perspective
of Secondary School Students. . . . ........ ... ... ... ... ... ... ... 3
Ebru Giiller, Ay¢a Tokug, Giilden Koktiirk and Kutlug Savasir

Biochar Application for Greenhouse Gases Mitigation. . ........ . ... 39
Ozlem Demir

Assessment of Enterprise Emission Inventory Considering Entropy

Production for a Cement Production Line . . .. .. ................. 69
M. Ziya Sogut, Kateryna Synylo and T. Hikmet Karakoc
Retrofitting of R-22 Air-Conditioning System with R1234ze(E) ... .. .. 87

Atilla G. Devecioglu and Vedat Orug

Bioactive Facade System Symbiosis as a Key for Eco-Beneficial
Building Element . . . ...... ... ... . ... . ... ... . ... 97
Suphi S. Oncel and Deniz Senyay Oncel

Life Cycle Cost Analysis of the Buildings in Turkey Related
to Energy Consumption Due to External Wall Insulation ........... 123
Okan Kon and Ismail Caner

Investigation of Fuel Preference Effects for Integrated Buildings
Considering Low-Carbon Approach: A Case Study.............. .. 137
M. Ziya Sogut, Hamit Mutlu and T. Hikmet Karakoc

Electricity Market Structure and Forecasting Market
Clearing Prices. . . .. ... ... . ... . . 155
Kiirsad Derinkuyu and Mehmet Giiray Giiler

Energy, Environment and Education . . ..................... .... 177
Yunus Emre Yuksel

vii



viii Contents

Plastic: Reduce, Recycle, and Environment . ... .................. 191
Nasreen Bano, Tanzila Younas, Fabiha Shoaib, Dania Rashid
and Nagqi Jaffri

Renewables and Waste Management

Heating and Ventilation Performance of a Solar Chimney Designed
in a Low-Cost Ecological Home . . . . .. ...... ... ... ............ 211
Hakan Bas and Ayca Tokug

Anaerobic Digestion of Aquatic Plants for Biogas Production . . ... ... 229
Tiilay Gilingéren Madenoglu, Nasim Jalilnejad Falizi, Habibe Serez,
Nalan Kabay, Asli Giines, Rajeev Kumar, Taylan Pek and Mithat Yiiksel

Prediction of Solar Energy Potential with Artificial
Neural Networks . .. ...... ... . . .. . . . . . 247
Burak Goksu, Murat Bayraktar and Murat Pamik

Thermodynamic Modeling of a Seawater-Cooled Foldable PV

Panel System . ... ... .. .. ... 259
Olgun Konur, Suleyman Aykut Korkmaz, Onur Yuksel, Yigit Gulmez,

Anil Erdogan, K. Emrah Erginer and Can Ozgur Colpan

Effect of Using Photovoltaic Power Systems in Sustainable Energy
Action Plan of a Big County Municipality in Turkey............... 273
Mert Biter and Mete Cubukcu

Hybrid Cooling Tower for a Solar Adsorption Cooling System:

Comparative Study Between Dry and Wet Modes in Hot Working
Conditions . ................. ... ... 293
Mohamed-Abdelbassit Kheireddine, Amar Rouag, Adel Benchabane,

Nora Boutif and Adnane Labed

Experimental Investigation on Heat Transfer Coefficient and Thermal
Efficiency of Solar Air Heaters Having Different Baffles . ........... 309
Charaf-Eddine Bensaci, Abdelhafid Moummi and Adnane Labed

Impact of Carbonization on the Combustion and Gasification

Reactivities of Olive Wastes . . . . ... ... ... ... ... ............ 323
Hakan Cay, Gozde Duman, Gizem Balmuk, Ismail Cem Kantarli

and Jale Yanik

Removal of Polyphenolic Compounds from Olive Mill Wastewater
with Sunlight Irradiation Using Nano-Zno-Sio, Composite . . . ... . ... 345
Caglar Ulusoy and Delia Teresa Sponza

Catalytic Treatment of Opium Alkaloid Wastewater
via Hydrothermal Gasification . . . .. ... ... ... ... ............ 363
Nihal U. Cengiz, Mehmet Saglam, Mithat Yiiksel and Levent Ballice



Contents

System Analysis, Modeling and Simulation

Exergetic and Environmental Analyses of Turbojet Engine . . . . .. . ...
Burak Yuksel, Ozgur Balli, Huseyin Gunerhan, Arif Hepbasli
and Halil Atalay

Effect of Hydrogen Enrichment on Pollutant and Greenhouse Gases
Formation and Exergy Efficiency of Methane MILD Combustion . . . . .
Amin Khanlari, Ali Salavati-Zadeh, Mobin Mohammadi,

Seyyed Bahram Nourani Najafi and Vahid Esfahanian

Energetic, Exergetic, and Environmental Assessments of a Biomass
Gasifier-Based Hydrogen Production and Liquefaction System . . . . ...
Yunus Emre Yuksel and Murat Ozturk

Energy, Exergy and Environmental Analyses of Biomass Gasifier
Combined Integrated Plant . .. ...... ... ... .................
Fatih Yilmaz and Murat Ozturk

Optimum Insulation Thickness for Cooling Applications

Using Combined Environmental and Economic Method . ...........
Emin Acikkalp, Siiheyla Yerel Kandemir, Onder Altuntas

and T. Hikmet Karakoc

Energy Efficiency Estimation of Induction Motors with Artificial
Neural Networks . . ... ... .. . . . . . . .
Mine Sertséz, Mehmet Fidan and Mehmet Kurban

A CFD Study on Photovoltaic Performance Investigation
of a Solar Racing Car ... ... ... .. ... ... .. ... ... .. .. ... ... ...
Talha Batuhan Korkut, Ayta¢ Goren and Mehmet Akif Ezan

Thermodynamic and Environmental Assessments of Coal
Gasification-Based Multigeneration Plant. . . .. ............... ....
Murat Koc, Nejat Tukenmez and Murat Ozturk

A Novel Multigeneration Energy System for a Sustainable
Community ........... ... .. ...
Reza Alizade Evrin and Ibrahim Dincer

Techno-Economic Evaluation of a Residential Roof-Mounted
Solar System . ............ ... ... .. ... ...
Azzam Abu-Rayash and Ibrahim Dincer

Evaluation of an Environmentally-Benign Renewable Energy System
for Buildings . ........... . ... . .. ...
Azzam Abu-Rayash and Ibrahim Dincer



X Contents

Numerical Study of Thermal Transport in a Flat-Plate Solar Collector
Using Novel Absorber Plate . . ... ............................. 649
Hudhaifa Hamzah, Salim Ibrahim Hasan and Serhan Kiiciika

Alternative Materials and Designs

Toward Halogen-Free Flame Retardants for Polystyrene Thermal

Insulation Boards . . . ...... ... ... . .. ... . . ... .. 665
Ebru Eriinal

Modeling of TiB,-BN Composites as Cathode Materials

for Aluminum Electrolysis Cell . .............................. 695

Eda Ergiin Songiil and Ismail Duman

Optimum Operating Temperature Range of Phase Change Materials
Used in Cold Storage Applications: A Case Study . . .. ............. 711
Gulenay Alevay Kilic, Enver Yalcin and Ahmet Alper Aydin

Utilization of Alternative Building Materials for Sustainable
Construction. . . . ........... ... ... 727
Ahmet Vefa Orhon and Miijde Altin

Investigation of New Insulation Materials for Environmentally-Benign
Food Delivery Bags . ... ... ... ... . ... ... . ... . .. .. 751
Ahmed Hasan and Ibrahim Dincer

Experimental and Numerical Shortest Route Optimization

in Generating a Design Template for a Recreation Area

in Kadifekale . . ....... .. .. . . . 779
Giilden Koktiirk, Ayca Tokug, T. Didem Altun, frem Kale,

F. Feyzal Ozkaban, Ozge Andi¢ Cakir and Aylin Sendemir

Design and Fabrication of Rotimatic Machine . . . ... .............. 799
Tanzila Younas, Muhammad Sarang Memon, Hadi Raza
and Khalil-ur Rehman

Thermoelectric Effects and an Application on a Case Study:
Design of Thermoelectric Refrigerator Volume

with Computational Fluid Dynamics (CFD) . .. ................... 817
Manolya Akdemir, Ahmet Yilanci and Engin Cetin
NEO Energy: The Hybrid Solution . ... ........................ 843

Farhan Mumtaz and Atif Saeed

Sustainable Transportation System Design. ... .......... ... .. .. .. 857
Melis Colak, frem Yaprak Utku, Deniz Ozmisir, Alican Boz,
Tayfun Aydogdu, Mert Cem Didis and Emre Nadar



Environmental Issues and Strategies



Environmental Problems and Solution m
Proposals from the Perspective L
of Secondary School Students

Ebru Giiller, Ayca Tokug, Giilden Koktiirk and Kutlug Savasir

Abstract The problems we face today such as climate change are a product of the
society’s current outlook on the environment. Therefore, finding and implementing
a solution requires a different outlook. One approach can be a systematic change in
schooling children on these concepts. This paper presents the preliminary results of
a project that focuses on creating awareness on the concepts of natural and built envi-
ronment and their interaction with each other. The project involved 130 students, who
have different socio-economic backgrounds, academic and art achievements, from
six secondary schools. One part of the project involved the determination of the most
important natural and built environmental problems and solution proposals accord-
ing to participants in groups consisting of four—five participants in a group setting.
During this study, they discussed their problems and proposals within a wider setting
including other participants and supervising academicians. This chapter groups and
discusses these problems and solution proposals. The results indicate that most of the
children are aware of many problems such as environmental pollution, which was
the most discussed topic. Yet, some important problems were not mentioned, and
energy management was the least detailed and understood issue in the discussions.

Keywords Children and architecture - Nature - Environmental awareness *
Environmental perception - Natural environment - Built environment

1 Introduction

Sustainable development and climate change are interrelated topics that define com-
plex systems with lots of variables. Research shows these problems to be mostly
human induced [1, 2]. These problems are the product of the society’s current out-
look on the environment as a source that can be utilized as necessary. Since the
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efficiency of any system involving humans depends on human behaviour, the solu-
tion also requires a different outlook. It is vital to create collective action in society
to spread a sustainable lifestyle. Studies to better understand the pro-environmental
behaviours of humans are numerous, yet the factors that predict engagement with
nature are not universal. Personal factors include childhood experience, knowledge
and education, personality and self-construal, sense of control, values, political views
and worldviews, goals, felt responsibility, cognitive biases, place attachment, age,
gender and chosen activities [3]. Social factors include religion, urban versus rural
residence, norms, social class, proximity to problem sites and cultural and ethnic
variations [3].

A number of theories and policies to change the interaction of humans with their
environment were proposed [4, 5]. In this context, one of the ways to create individual
engagement with energy issues is communication through messages and education.
Scannel and Gifford [6] interviewed 324 residents living in three regions of British
Columbia to learn their perceptions on climate change problem, the strength of
their attachment to their local area and their personal engagement with the issue.
They found place attachment, receiving the local message and gender (female) as
significant predictors of engagement. Bertolotti and Catellani [7] researched the
framing of climate-related policies by policy-makers and the media, either in terms
of achievement of potential gains or in terms of avoidance of potential losses. They
carried out two studies on university students and found that a message is more
persuasive when its outcome and the regulatory concerns underlying the policy “fit”.
More specifically, while a message on “growing” of renewable energy resources
was more persuasive when the content emphasized positive “growing”, conversely a
message on “avoiding” greenhouse gas emissions was more persuasive when it was
framed in terms of “avoiding” negative environmental consequences. They also found
that the focus of the participant played an important role in persuasiveness. While
these studies focus on intentions and self-reported behaviour, Kormos and Gifford
[8] did a meta-analysis and found that the correlation between intentions and actual
behaviour was 0.45, which corresponded to about 20% of overlap between them.
Psychology-based interventions on how to use a building can modify behaviour and
cause high reductions in energy consumption, for instance Matthies et al. calculated
there can be decreases of 43% electricity and 10% heating energy consumption after
such interventions [9].

Education is an effective way to increase pro-environmental human behaviour.
The positive interventions can be supported and sustained [10], or critical thinking
on climate change issues can be assimilated into the education environment [11] in a
structured setting such as a school. Stanford University studied the effects of environ-
mental education on school children all the way from infant school to high school.
After researching more than a hundred scientific studies published on the subject
from 1994 to 2013 by other institutions, they concluded that 83% of school children
improved their ecological behaviour and 98% scored better in other subjects such
as maths and science [12]. However, when we look at Turkey’s conditions, neither
the living environment nor the present education system encourages more ecologi-
cal behaviour [13, 14]. Since an educational environment that will enable children
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to experience sustainability is lacking in Turkey, it can be said that the education
programme is also insufficient in environmental education [15]. Knowledge transfer,
which is restricted to science courses, does not question the relationship between the
natural and the built environment. Although the courses on environmental education,
which are included in the current primary education programme as an elective course,
provide a certain amount of knowledge in this field, unfortunately, they do not fully
realize their goals in an education model mainly based on memorization. Therefore,
there is a need for interactive, practical studies based on active education to raise
environmental awareness amongst children [14, 16]. Many actors including Chil-
dren Universities, the Chambers of Architects, and people studying this field, carry
out independent studies in order to establish the relationship between children and
the environment. For example, TMMOB Chamber of Architects of Ankara Branch
started Child and Architecture studies in 2002. Numerous professional volunteers
(architects and volunteers from other professions) have been searching for what can
be done in order to instil environmental awareness in various primary and secondary
schools through focused workshops [17]. The Scientific and Technological Research
Council of Turkey (TUBITAK) supports the projects to be organized in order to raise
awareness on nature, science and technology within the 4004 Education in Nature
and Science Schools Program since 2007 [18].

Creating awareness by gaining an environmentally sensitive mindset via education
would be more efficient beginning from children’s age, when a person learns values
and behaviours. Knowledge of nature, examination of the interaction between natural
and built environment and obtaining environmental consciousness from a young age
are significant in terms of internalizing sustainability as a lifestyle [19, 20]. For
this purpose, the perception of natural and built environment of secondary school
students in terms of environmental education and awareness is the topic of this
chapter. Research shows that the individual’s current attitudes and knowledge play
an important role in framing the message [3]; therefore, this study proposes and
presents the results of this project that aims to increase environmental consciousness,
gain knowledge about nature and love of nature. “The Nature and Architecture for
Little Designers Project” is designed with this consciousness and consists of various
activities that complement each other. It is mainly set up as nine activities: “First
Meeting”, “Pre-test”, “Environmental Awareness”, “We are Inspired by Nature”,
“What Kind of a Creature?”, “Nature and Architecture”, “What Kind of a Nest?”,
“Presentations of the Groups” and “Post-test”. Six workshops realized in 2017-2018
on the relationship between nature and architecture by experimenting with differing
design themes in secondary schools. The education took place from 9:00 to 17:00,
and the students talked, thought and gained knowledge about the environment; they
worked in groups and designed their own living beings and home for these beings
during the workshops. The project was supported and continued for the next year,
and its results are being evaluated, when this chapter is being written. The context of
this chapter is the results of the “Environmental Awareness” activity of the project
held in 2017-2018. It details and discusses the results from 130 participants.



6 E. Giiller et al.

2 Environmental Awareness

The environmental awareness activity aimed to create awareness on the concepts
of natural and built environment and their interaction with each other in a school
setting. It was designed to detect current environmental problems through the eyes
of secondary school students and to increase environmental awareness and sensitivity
to the environment while developing solution proposals for these problems.

The participants were students in the 5th, 6th and 7th grades of secondary schools,
which corresponds to 10-12 years old, within the Konak Municipality of Izmir. In
line with the decision of the project team, the six schools in the project were deter-
mined by the [zmir Konak District National Education Directorate, three of them
in the socio-economically disadvantaged regions and the other three in the advan-
tageous regions. So, the students would be selected from different socio-economic
backgrounds. There were seven students from each grade with a balance between
genders. The students took permission from their parents to participate in the project.
In this context, children with high academic achievements, strong artistic aspects,
ability in different fields, cognitive and creative aspects were included in the study.
In addition, children, who were dominant or silent or noncompliant in the classroom,
who had concentration problems, etc., were also included in the project. The research
involved 130 students in total from six secondary schools.

Environmental awareness activity of the Nature and Architecture for Little Design-
ers project is designed as an interactive, participatory and productive programme.
The activity was carried out in six schools on different days. In each school, students
formed groups of 4-5 people around one desk. The groups consisted of at least one
student from each grade with a balance between genders. The activity was done in
an interactive workshop format and took about an hour. The students talked, thought
and gained knowledge about the environment, and they worked in groups during the
activity.

Firstly, the topics of the natural environment, built environment, architecture and
sustainability were conversed with the students through questions and answers. Stu-
dents evaluated the current environmental problems and their solutions in groups.
They discussed amongst their groups to identify the most significant five environ-
mental issues and solutions and wrote these issues on coloured post-its—pink for
problems and green for solution proposals. The questions discussed included how
to ensure harmony and balance between nature and architecture. The comments and
suggestions of the children, the main problems that the children decided on as a group
and their suggestions for solutions are collected in the panel by means of post-its.
Later, the groups talked about the issues they identified and why they thought these
were significant in an interactive question—answer session (Fig. 1). Meanwhile, the
keywords of the groups were aggregated on the board.
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Fig. 1 Pink and green post-its (left); a group discussing their post-its with the other participants
(right)

3 Results

Within the scope of this study, perception of natural environment and existing envi-
ronmental problems were determined from the viewpoint of the students via group
studies and conversations. An interactive environment has been created, where the
keywords for natural and built environment are discussed by the group. Headings and
solutions are combined when sharing between groups. Mutual information sharing
is provided.

In the environmental awareness activity, the groups discussed and listed the most
significant problems they perceived in the balance between the built and the nat-
ural environment and generated solutions for these problems. These problems and
solutions are given and grouped in Tables 1, 2, 3, 4, 5, 6, 7, 8 and 9. According
to the group discussions, nine main headings of problems are determined. These
are environmental pollution, failure to protect the natural environment, harming ani-
mals, global warming, energy management, insufficient recycling, problems of built
environment, traffic problems and negative effects of technology. There were 43 sub-
headings of problems in total. A total of 155 solutions were proposed and aggregated
into 111 solutions.
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