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FOREWORDS

MESSAGE FROM THE CHAIRS

Global Conference on Global Warming (GCGW) is a multi–disciplinary international conference on all as-
pects of global warming including its evidence, causes, impacts and potential solutions. This conference aims 
to provide a forum for the exchange of technical information, dissemination of high-quality research results, 
presentation of new policy and scientific developments and promoting future priorities for a more sustainable 
development and energy security. It covers a broad range of topics on atmospheric changes, climate change 
impacts, climate change modeling and simulations, energy and environment policies, energy resources and 
conversion technologies, renewables, emission reduction and abatement, waste management, ecosystem and 
biodiversity, sustainable development, etc.

GCGW has been organized successfully as a leading congress in the area since 2008; and GCGW-2018 is the 
7th one of this conference series. The previous conferences were held in various parts of the world, namely 
three times in Istanbul, one time in Lisbon, Beijing and Athens successfully.  The scientific part of the GCGW-
2018 includes plenary sessions in which keynote speakers present as well as parallel sessions in which invited 
papers and general papers are presented in oral form. There are also poster presentation sessions. During the 
conference, awards best paper and best poster awards will be given to acknowledge the high quality of work of 
the participants. The social part of the GCGW-2018 includes a welcoming reception, a gala dinner, a boat tour, 
and an optional tour to some major touristic sites. 

All the papers submitted to the conference have gone through a quick review process to increase the quality 
of these papers. Accepted papers have been published in the GCGW-2018 proceedings. After the conference 
ends, high-quality papers will be considered, in extended form, for publication in the special issues of the spe-
cific reputable international journals. 

As we are all aware, a significant effort should be spent on organizing such an event. Many individuals volun-
tarily took a part in this organization and played key roles in its success. Thus, firstly, we would like to take this 
opportunity to express our sincere appreciation to the executive organizing committee and local organizing 
committee members for their exemplary efforts. Secondly, we would like to thank to the staff of Bros Company, 
particularly Mr. Alen Demirel, for their arrangements towards the organization of this conference. Thirdly, we 
would like to thank to all the sponsors and the cooperating organizations. Finally, we would like to express our 
gratitude to the GCGW-2018 keynote speakers, invited speakers, session chairs, presenters, and all attendees, 
who contributed to the success of this conference.

We hope that GCGW-2018 will lead to effective and fruitful discussions and collaborations between the par-
ticipants from different disciplines, institutes and sectors from all over the World; and you will find this confe-
rence both enjoyable and valuable, and also enjoy the historical, cultural and natural beauty of Izmir, Turkey. 

Dr. Ibrahim Dincer, GCGW-2018 Founding Chair
Dr. C. Ozgur Colpan, GCGW-2018 Conference Chair
Dr. M. Akif Ezan, GCGW-2018 Technical Chair
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:: Paper No: GCGW 2018 – KT1 ::

LOW CARBON INNOVATION FOR AN ELECTRICITY 
DEPENDENT WORLD: OPEN ENERGY ACCESS

Feridun Hamdullahpur
University of Waterloo

Energy offers the promise of a better quality of life, but its production and use on a vast scale also brings with 
it unintended consequences. Impacts of greenhouse gas emissions on climate change reflects the dominant 
role fossil fuels in the existing global energy system. The threat of climate change has now become the central 
driver of action and the urgency of need to transform the energy system to one that is cleaner, greener and 
carbon friendly.

In this presentation, the conclusions of the 2016 Waterloo Global Innovation summit will be outlined. A tech-
nological road-map, with emphasis on innovation, for a low-carbon electrified future that has the promise 
and potential for meeting the global needs of a growing population will be presented as part of the summit 
outcomes.
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:: Paper No: GCGW 2018 – KT2 ::

EXTREME WEATHER AND THE CHANGING CLIMATE
Kevin Trenberth

National Center for Atmospheric Research

The Earth’s energy imbalance is caused by increasing greenhouse gases in the atmosphere and its partitioning 
between atmospheric, ocean, cryosphere and land heat reservoirs govern the rate at which the global climate 
evolves.  Most of the imbalance, over 90%, goes into the ocean and accordingly ocean heat content (OHC) 
provides a primary indicator of climate change, along with sea level rise.  2017 was the warmest year on record 
for the global OHC down to 2000 m depth.  It fuels storms of all sorts and contributes to very heavy rain 
events and flooding.  For instance, hurricanes are certainly natural, but climate change is supersizing them!  
The observed increases of upper OHC supports higher sea surface temperatures and atmospheric moisture, 
and fuels tropical storms to become more intense, bigger and longer lasting, thereby increasing their potential 
for damage.  At the same time sea level is also steadily rising, increasing risks from coastal storm surges.  The 
damage and loss of life from such storms does not have to be disastrous, however, if there is adequate prepa-
ration through better building codes, drainage systems, shelters, and evacuation plans.   We have the options 
of stopping or slowing climate change from humans, and/or adapting to and planning for the consequences, 
but we are not doing enough of either!  Harvey in Houston, Irma in the Caribbean and Florida, and Maria in 
Puerto Rico are excellent cases in point of the tragedy of global warming.

:: Paper No: GCGW 2018 – KT3 ::

SUSTAINABILITY AND COMPLEX SYSTEMS THINKING TO DEAL WITH 
THE GLOBAL WARMING - PROCESS INTEGRATION EXTENSIONS AND 

ENVIRONMENTAL FOOTPRINTS IMPLEMENTATIONS
Jiří Jaromír Klemeš,1, Petar Sabev Varbanov1, Ferenc Friedler2 

1Sustainable Process Integration Laboratory – SPIL, NETME Centre, Faculty of Mechanical Engineering, Brno University of 
Technology- VUT Brno, Technická 69 616 ,2/2896 Brno, Czech Republic

2Institute of Process Systems Engineering & Sustainability, Pázmány Péter Catholic University, Budapest, Hungary

Energy and water supply and its efficient use in production are key to ensuring the healthy functioning of the 
world economies. Based on that, to ensure sustainability, the supply and use of energy, and recently increasing-
ly water as well have to apply the principle of minimizing negative environmental impacts and even improving 
the environment through net-regenerative development. Climate change, together with the haze in growing 
megalopolis, and water scarcity area key environmental challenges of our time. The polluted air and water, es-
pecially in places with a large concentration of population and resources has been creating an increasing threat 
to the mankind. To solve those issues a complex thinking is very much needed. Traditionally the involvement 
of process and chemical engineering was considered as a cornerstone of a successful outcome, however global 
sustainability issues require the solution of a large system covering the whole planet. The close and strategic 
collaboration from most fields is a strong requirement. The complex systems thinking requires a close synergy 
of technologists, managers and economists, policymakers and politicians and related social scientists. In this 
context, ensuring cleaner energy and water is the cornerstone for cleaner production, especially for reducing 
the emissions of greenhouse gases and other pollutants, which are directly related to the types and loads of the 
energy sources used. 
They are various emerging methodologies of sustainability assessment. The footprint methodology is one of 
gaining considerable attention. Greenhouse gasses (GHG – rather than just carbon) footprint becomes a wide-
ly accepted environmental accounting tool for business managers, policy makers and non-governmental orga-
nizations attempting to identify mitigation measures that reduce the threat of climate change. The industry is 
increasingly engaged as a part of policy development and product design. Footprints methodology have been 
reaching worldwide popularity, and the environmental issues they are addressing become increasingly diverse, 
such as climate change freshwater use (water footprint), land use (land footprint), material use (material foot-
print), Business (financial footprints) and well as the society and living conditions (health and employment 
footprints)
This presentation a review of the main lessons recently learned in the field of more efficient energy use, cleaner 
fuels and biofuels, cleaner production, CO2 capture, optimization, water and waste management, including 
process level emission minimization, self-sufficient regions, and industrial symbiosis for optimizing usage of 
waste heat and waste material flows. 
As an illustrative case study of a toll following complex systems thinking is presented the development of Pro-
cess Integration. It originated from Heat Integration to target the minimum heat requirements and following 
the demand being extended to Total Sites, Locally Integrated energy systems and even to self-sufficient regions 
methodology. To cover the complexity the Water, Hydrogen and Power Integration and their combinations 
followed, with even wider scope targeting GHG and haze creating emissions, integration of renewable energy 
sources, biofuels, waste and effluents supply chains, investment, property and material recovery targeting. 
The presentation will be concluded by suggestions for future research, and the discussion and exchange of 
ideas are most welcome.
Acknowledgments 
The EU supported project Sustainable Process Integration Laboratory – SPIL funded as project No. CZ.02.1.01/0.0/
0.0/15_003/0000456, by Czech Republic Operational Programme Research and Development, Education, Priority 1: 
Strengthening capacity for quality research in the collaboration agreement with Pázmány Péter Catholics University, Bu-
dapest, Hungary.
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:: Paper No: GCGW 2018 – KT4::

ATMOSPHERIC VARIABILITY DURING THE WARM SEASON IN 
SOUTHWEST EUROPE: EOF ANALYSIS AND TRENDS IN THE 

CONTEXT OF GLOBAL WARMING
J. L. Sánchez*1, A. Merino1, S. Fernández-González2, E. García-Ortega1, J. L. Marcos1, J. Dessens3, C. 

Berthet3

1 GFA. IMA. University of Leon. Spain. 2AEMET, Spain. 3ANELFA, France.
*Corresponding author e-mail: jl.sanchez@unileon.es. GFA. IMA. University of Leon, Spain

There is a consensus among the authors that have found. On one hand, the global warming leads us to an 
evolution toward synoptic environment, favoring the severe convection and hail precipitation, on the other 
hand, the increase of temperature results of an increase in the melting level height. In some regions with higher 
altitude in Southern Europe, we have found an increase of intensity and severe hail precipitations with statisti-
cally significant results. The expected scenario is that an increase of 1,5ºC or 2ºC, at least in medium altitudes, 
provokes the small hail precipitations decrease for the melting effect and increase the severe hail precipitations 
as an effect of the increase of convection. In this article, we analyzed atmospheric variability at synoptic scale 
during the central months of warm season in Southwest Europe using empirical orthogonal function (EOF) 
analysis. The results show that the main modes of variability of geopotential height at 500 hPa and lapse-rate 
patterns between 850 and 500 hPa facilitate the identification of patterns that favor hailfalls on the study area. 
In addition, temporal changes in the patterns related to hailfall variability suggest changes in the hailfall distri-
bution during June and July, with a decrease in hail frequency during June and an increase during July.

:: Paper No: GCGW 2018 – KT5::

HYDROGEN ENERGY OPTIONS IN COMBATING GLOBAL 
WARMING 

Ibrahim Dincer 
University Ontario Institute of Technology, 2000 Simcoe St. N., Oshawa, ON L1M 2J1, Canada

Yildiz Technical University, Besiktas, Istanbul, Turkey
e-mail: Ibrahim.Dincer@uoit.ca

Energy is recognized as one of the most critical elements for societies in building, developing and sustaining 
the sectors in their countries. It is also an interfunctional vector for economy, technology, environment and 
sustainable development. Many environmental issues are caused by or relate to its production, transportation, 
transformation, conversion and consumption, for example, acid rain, stratospheric ozone depletion and global 
warming/climate change. Recently, a variety of potential solutions to the current environmental problems, 
particularly associated with the greenhouse gas emissions, has evolved drastically. Hydrogen energy options 
appear to be one of the most effective, so-called: carbon-free, solutions to the current energy, environment and 
sustainability issues and can play a significant role in providing better performance, better environment and 
better sustainability.

This presentation covers the results of comprehensive studies about hydrogen production methods and inte-
grated energy systems driven by renewable energy sources where we produce hydrogen as one of the multiple 
useful commodities. The environmental performance, life cycle assessment, sustainability, and thermodynam-
ic (both energetic and exergetic) aspects of hydrogen energy systems are presented and compared with each 
other for various fuel cells and hydrogen production technologies. Fossil fuels (e.g., natural gas) and renewable 
energy resources (e.g., solar, wind, geothermal) are considered for hydrogen production, and a life cycle as-
sessment is conducted to study the aspects of efficiency, environmental impact and sustainable development. 
Since an understanding of the thermodynamic aspects of hydrogen energy systems can help in taking sus-
tainable and environmentally benign actions regarding energy, both energy and exergy analysis studies are 
undertaken for various hydrogen energy systems and fuel cell systems to study energy and exergy efficiencies 
and their improvement for better system performance and hence faster commercialization. In this regard some 
new techniques, methods and models are developed and discussed for practical use, in particular to help re-
searchers, scientists and engineers who deal with the design, analysis and implementation of such hydrogen 
energy systems, including fuel cell systems. 

Keywords: Hydrogen energy, energy, exergy, efficiency, environmental impact, sustainability, life cycle assess-
ment.
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:: Paper No: GCGW 2018 – IT1 :: 

CLIMATE CHANGE AS A FORCING FUNCTION IN AGRI-FOOD 
AND ENERGY INNOVATION  

Ilhami Yildiz
Dalhousie University
+1 (902)-986-8823

Email: iyildiz@dal.ca

Climate change is occurring globally. Land and sea temperatures are rising, while precipitation patterns are 
changing, and climate-related extremes such as heat waves, heavy precipitation and droughts are increasing 
in frequency and intensity around the world. Climate change affects forestry, fishery, agriculture and human 
health by affecting the productivity of rainfed crops and forage, reducing water availability and changing the 
severity and distribution of crop and livestock diseases. Key industries such as tourism, fishing, agriculture, en-
ergy and water supply will have to adopt new and innovative approaches and solutions to mitigate and adapt to 
climate change, ensure resource security and contribute to the sustainable growth and economic development. 
Climate projections predict that climate change will continue for many more decades to come, increasing 
climate-related extremes. Businesses and governments are therefore realizing that they have to plan and build 
for resilience to climate change, directing procurement towards adaptation-related products, processes and 
services. Hence, climate change adaptation is offering a major business opportunity, especially for companies 
operating in the built environment, agri-food and energy production and supply, water infrastructure, finance, 
and health and climate services. With the extent and severity of climate-related extremes such as heat waves, 
the demand for cooling is expected to rise and accelerate, placing additional demands on energy supply and 
increasing the risk of electricity black outs. Similarly, projections from the Intergovernmental Panel on Cli-
mate Change provide warnings about declining water availability and increased drought risk in many regions 
around the world. Moreover, according to the United Nations, it will be necessary to produce 60% more food 
globally and 100% more in developing countries by 2050. When this is viewed in the context that currently, 
approx. 70% of freshwater resources are used for agri-food production, and as a result of increasing and com-
peting demands, exacerbated by pollution and climate change-driven impacts, available freshwater resources 
are becoming increasingly stressed. Consequently, reducing the vulnerability of agri-food production systems 
to climate change and strengthening the adaptive capacity are important priorities to protect and improve the 
livelihoods of billions of people around the world. Furthermore, reducing emissions due to fossil fuels produc-
tion and consumption that contribute to global warming is crucial to securing global wellbeing as well, and 
agri-food and energy sectors have tremendous potential for reducing emissions and inefficiencies while at the 
same time playing their important roles in poverty reduction, and food and energy security. In short, agri-food 
and energy sectors are facing with significant climate change-driven challenges, which provide tremendous op-
portunities for cutting-edge knowledge, and innovative products, processes, services and policies. This Invited 
Talk will be discussing the impacts of climate change on agri-food and energy innovation for strengthening the 
management of our precious resources into the future.
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:: Paper No: GCGW 2018 – IT2 :: 

DEVELOPMENT OF HIGH PERFORMANCE DIRECT CARBON 
SOLID OXIDE FUEL CELLS FOR EFFICIENT ENERGY 

CONVERSION
Meng Ni

The Hong Kong Polytechnic University,
Hung Hom, Kowloon, Hong Kong, China
Tel: 852-27664152; Fax: 852-27645131

Carbon is an important component in coal and can be derived from renewable biomass.  How to increase the 
energy efficiency of carbon-based fuel is critical in greenhouse gas emission reduction since the carbon-based 
fuel will continue to be an important energy source for the coming decades.  Direct carbon solid oxide fuel 
cells are electrochemical systems that can convert the chemical energy of carbon fuel into electrical power in 
a more efficient manner than conventional thermal power plant.  In this talk, the experimental and modeling 
studies on direct carbon solid oxide fuel cell by the speaker’s team will be summarized, including catalyst de-
velopments for carbon gasification in fuel cells, the use of different gasification agents, power-gas cogeneration 
etc.  The future of this technology for cleaner energy conversion will also be discussed.

:: Paper No: GCGW - 2018 – IT3 ::

AN INNOVATIVE FLUID MIXTURE FOR HEAT ENHANCEMENT/
STORAGE
M. Ziad Saghir* 

Ryerson University, Department of Mechanical and Industrial Engineering, Toronto, Canada
*Corresponding author e-mail: zsaghir@ryerson.ca

Nanofluid is a class of fluid which has been recommended for heat removal. The current heat removal efficien-
cy is found to be around 6%. Recently a new class of nanoparticles called microencapsulated phase change 
material (MEPCM) have shown a great interest amongst researchers for heat storage. This paper investigates 
the performance of this new class of fluid inside a heated circular pipe. A proposed mixture of Al2O3 particles, 
MEPCM particles and water is used and its effectiveness has been investigated. The numerical approach using 
finite element method has been applied over the entire pipe. Results revealed that this new class of fluid can 
effectively contribute in heat removal/storage. The flow rate has been found to play an important role in the 
heat storage performance.

Keywords: Porous medium, Phase change material, Heat enhancement, Heat storage.
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:: Paper No: GCGW - 2018 – P002 ::

ENERGY AND SUSTAINABLE DEVELOPMENT: SOCIO-
ECONOMIC OF IMPLEMENTING NEW TECHNOLOGIES

Abdeen Omer
 Energy Research Institute (ERI), Nottingham, United Kingdom

e-mail: abdeenomer2@yahoo.co.uk 

Sudan is an agricultural country with fertile land, plenty of water resources, livestock, forestry resources, and 
agricultural residues. Energy is one of the key factors for the development of national economies in Sudan. 
An overview of the energy situation in Sudan is introduced with reference to the end uses and regional dis-
tribution. Energy sources are divided into two main types; conventional energy (woody biomass, petroleum 
products, and electricity); and non-conventional energy (solar, wind, hydro, etc.). Sudan possesses a relatively 
high abundance of sunshine, solar radiation, moderate wind speeds, hydro, and biomass energy resources. 
Application of new and renewable sources of energy available in Sudan is now a major issue in the future en-
ergy strategic planning for the alternative to the fossil conventional energy to provide part of the local energy 
demand. Sudan is an important case study in the context of renewable energy. It has a long history of meeting 
its energy needs through renewables. Sudan’s renewables portfolio is broad and diverse, due in part to the 
country’s wide range of climates and landscapes. Like many of the African leaders in renewable energy utiliza-
tion, Sudan has a well-defined commitment to continue research, development, and implementation of new 
technologies. Sustainable low-carbon energy scenarios for the new century emphasis the untapped potential of 
renewable resources. Rural areas of Sudan can benefit from this transition. The increased availability of reliable 
and efficient energy services stimulates new development alternatives. It is concluded that renewable environ-
mentally friendly energy must be encouraged, promoted, implemented, and demonstrated by full-scale plan 
especially for use in remote rural areas.

Keywords: Sudan, Energy, Consumption patterns, Renewable energy potential, Sustainable development, 
Impacts on environment, Mitigations, Global warming, Climate change.
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:: Paper No: GCGW - 2018 – P003 ::

SYNTHESIS AND CHARACTERIZATION OF GRAPHENE/MULTI-
WALLED CARBON NANO-TUBE SUPPORTED PTRU CATALYST 

FOR HIGH TEMPERATURE PEM FUEL CELL 
Guvenc Umur Alpaydin1*, Elif Damla Arica2, Yilser Devrim2, C. Ozgur Colpan1, 3

1Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Mechanical Engineering Department, Tinaztepe 
Campus, 35397, Buca, Izmir, Turkey

2Atılım University, Department of Energy System Engineering, 06836 Incek, Ankara, Turkey
3Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Tinaztepe, Buca, Izmir, 35397, Turkey

*Corresponding author e-mail: guvenc.alpaydin@ogr.deu.edu.tr

A fuel cell is an electrochemical device that uses reduction and oxidation reactions to convert the chemical 
energy of fuel and oxidant into electric energy, water and some heat. Fuel cells operate silently and efficiently 
when powered by hydrogen. One of the fuel cell types that use hydrogen as fuel is proton exchange membrane 
fuel cells (PEMFCs). PEMFCs can be classified as HT-PEMFC and LT-PEMFC. HT-PEMFCs, which can 
operate between 120⁰C-200⁰C, have a higher performance, higher tolerance to carbon monoxide, and higher 
reaction rates than LT-PEMFCs which operate below 100⁰C. HT-PEMFCs have attracted the attention of 
researchers because of these features and studies are made to improve their performance. Carbon-supported 
Pt and Pt alloys in these studies are commonly used catalysts in existing PEMFCs. To reduce the amount of 
precious metal used, platinum is usually supported as nano-dispersed particles on carbon. This distribution 
allows high catalyst surface areas in low catalyst loads. Among carbon supports, carbon black (CB) is the most 
commonly used material due to its high mesoporous distribution and graphite-like properties. Graphite-like 
structure provides a high electrical and thermal conductivity and a high oxidation resistance while high mes-
oporous distribution provides high specific surface area and large pore volume. However, CB can be electro-
chemically oxidized, dissolving or aggregating under PEMFC conditions and for this reason, the performance 
of the PEMFC decreases. To overcome this problem, MWCNT (multi-walled carbon nanotubes) and GNP 
(graphene nanoplatelets) can be used as support material instead of CB. Because, MWCNT and GNP provide 
high thermal and electrical conductivities, chemical stability, high surface area, and mechanical strength. In 
structures where the graphene is used as a support material, the overlaying of the layers may greatly reduce the 
conductivity. To solve this problem, MWCNTs connect the graphenes to prevent the reduction of conductiv-
ity and thus the performance degradation.

In this study Pt-Ru/GNP-MWCNT (50:50 wt/wt) catalysts were synthesized using five different microwave 
synthesis parameters (microwave power and process duration) to be used as HT-PEMFC anode catalysts. Mi-
crostructure and morphology of the synthesized catalysts were investigated using thermal gravimetric analysis 
(TGA), X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), and Energy Dispersive Spectroscopy 
(EDS). Furthermore, the electrochemical surface area (ECSAPt) of PtRu/GNP-MWCNT catalysts was mea-
sured with Cyclic Voltammetry (CV). Finally, the synthesized catalysts were compared with each other in term 
of structural properties. A comparison between the performance of the synthesized most superior catalysts 
and that of the commercial Pt-Ru/CB PEMFC catalyst is also presented. The performance tests were done in a 
single HT-PEMFC hardware with a 5 cm2 active area. 1.2 and 2.5 stoichiometry ratios were used at anode and 
cathode, respectively. Acid doped PBI membrane was used as the membrane; hydrogen and dry air were used 
in the performance tests; and the cell temperature was taken as 160⁰C.

Keywords: Anode catalyst, graphene nanoplatelets, multi-walled carbon nanotubes, cyclic voltammetry stud-
ies, performance tests

:: Paper No: GCGW - 2018 – P004 ::

BIOLOGICALLY BASED NETWORK DESIGN WITH ANTS FOR 
ROUTE PLANNING

Gülden Köktürk1*, Ayça Tokuç2, T. Didem Altun2, F. Feyzal Özkaban2, Özge Andiç Çakır3, Tuğba Keskin 
Gündoğdu4, İrem Deniz5, Aylin Şendemir4

1 Dokuz Eylul University, Department of Electrics and Electronics Engineering, Izmir, Turkey
2 Dokuz Eylul University, Department of Architecture, Izmir, Turkey

3 Ege University, Application and Research Center for Testing and Analysis (EGE-MATAL), Izmir, Turkey
4 Ege University, Department of Bioengineering, Izmir, Turkey

5 Manisa Celal Bayar University, Department of Bioengineering, Izmir, Turkey
*Corresponding author e-mail: gulden.kokturk@deu.edu.tr

Cities are large constructs that shelter more than half of the human population on Earth. As the cities grow, 
their complexity increases and design disciplines such as architecture and urban design need new tools to op-
timize many parameters related to various applications; including transportation, telecommunication, energy, 
water and waste flow infrastructure, emergency services, and land use. In this context, the aim of this study is 
to evaluate biologically based optimization methods related to network design in route planning applications, 
on the premise that their construction and environmental costs would be minimized. The scope of this paper 
is suggestion of a route design for a new park in the historical Kadifekale district of Izmir, Turkey via ant al-
gorithm. The results can be utilized as a design template for the route infrastructure of the new park. The ant 
algorithm can sufficiently identify focal points and less used routes within a robust network. However, the 
matrix does not suggest new nodes to the system therefore its utilization is limited for a new design problem 
and would require a careful analysis of the suggested nodes for a more complex problem, thus decrease the ease 
of its applicability. To conclude, the parameters in the ant colony algorithm are significant on suggesting routes, 
however to reach the desired benefits, the strengths and weaknesses of the algorithm should be carefully con-
sidered before application in a design problem. 
Keywords: Infrastructure, Route Planning, Design Template, Ant Colony Algorithm, Kadifekale.

:: Paper No: GCGW - 2018 – P008 ::

SHORT REMARKS TO THE OVER-GLORIFIED USING ELECTRIC 
OR HYDROGEN-DRIVEN CARS 

Ryszard (Richard) Petela 
Ener-Exergy Institute, Calgary, Alberta, Canada
Corresponding author e-mail: petelar@telus.net

This short note underlines the true benefits of using electric or hydrogen-driven car which does not reduce 
the global releasing of CO2 but only spreads it out from the polluted cities.  Emphasized is the significance of 
chemosynthesis and photosynthesis as the counter-phenomena, consuming CO2, to the process of the com-
bustion generating CO2. Approximately have been estimated the amounts of released CO2 when various fuels 
are used for generation of 1 MJ electrical energy; e.g. ~220 g/MJ for coal, ~160 g/MJ for ethylene or ~120 g/
MJ for methane. Creation of the huge super-mega pipeline systems for the fresh air delivery could be suggested 
to ventilate of the most polluted zones (urban or industrial) and for moving the “fertilizing” air overloaded 
with CO2 to the absorbing water body surfaces (oceans) or to the extents overgrown with green plants (forests 
or jungles).
Keywords: Climate, Fuels, CO2.
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:: Paper No: GCGW - 2018 – P009 ::

DESIGN AND DEVELOPMENT OF ENERGY EFFICIENT TWIN 
MODE DOMESTIC IMPROVED BIOMASS COOKSTOVE

N.L. Panwar*, Himanshu Kumar, Arjun Sanjay Paul
Department of Renewable Energy Engineering, College of Technology and Engineering,

Maharana Pratap University of Agriculture and Technology, Udaipur (Rajasthan) 313001 India
∗Corresponding author e-mail: nlpanwar@rediffmail.com

This study deals with the design and development of a novel wood gas stove that works in both natural and 
forced draft mode to meet the cooking energy demand of a family of six members. Thermal performance of the 
developed stove was examined as per BIS (IS: 13152; Part-I) test protocol. The stove was tested with babool 
wood (Acacia nilotica) and groundnut (Arachis hypogaea) shell pellet in forced draft mode. In the forced draft 
mode with babool wood (Acacia nilotica) thermal efficiency, power rating, CO and CO2 emissions, and total 
particulate matter (TPM) was estimated at about 36.56%, 3.15 kW, 179.95 ppm and 5783.17 ppm, and 134.1 
mg/MJd, respectively. During testing with groundnut shell pellets, the estimates were 36.79%, 2.95 kW, 61.43 
ppm and 7174.6 ppm, and 132.73 mg/MJd, respectively. The developed stove was also evaluated in natural 
draft mode with babool wood the estimates for thermal efficiency, power rating, CO and CO2 emissions, and 
TPM were about 33.44 %, 2.5 kW, 208.48 ppm and 4922.83 ppm, 298.8 mg/MJd, respectively. Economic 
assessment was also carried out in terms of Net present value (NPV), minimum number of cooked meals to 
achieve economic efficiency (nm), and payback period (PP). The results indicate that the developed cookstove 
is economically viable and technically feasible.  
Keywords: Thermal efficiency, Wood Gas Stove, Power rating, Dual Draft Mode, Emission, Fuel saved.

:: Paper No: GCGW - 2018 – P010 ::

THERMAL DESIGN AND TESTING OF MINI-SCALED HEAT 
SINK FOR 400 W THERMOELECTRIC GENERATOR DRIVEN BY 

EXHAUST-GAS FROM VEHICLE ENGINE
M. Khamis Mansour

Department of Mechanical Engineering, Faculty of Engineering, Beirut Arab University
e-mail: m.mansour@bau.edu.lb

The potential for thermoelectric power generation (via waste heat recovery onboard automobiles) to displace 
alternators and/or provide additional charging to a vehicle battery pack has increased with recent advances 
in thermoelectric material processing. In gasoline fueled vehicles (GFVs), about 40% of fuel energy is wasted 
in exhaust heat, while a smaller amount of energy (30%) is ejected through the engine coolant. Therefore, 
thermoelectric generator (TEG) has been a focus for GFV applications since the late 1980s. The conversion 
efficiency of modern thermoelectric materials has increased more than three-fold in the last two decades; how-
ever, disputes as to the thermal design of TEG systems has kept their overall efficiency at limited and insuffi-
cient values. There are many challenges in the thermal design of TEG systems, such as increasing the efficiency 
of the heat exchangers (hot gas-side and cold-side), maintaining a sufficient temperature difference across 
the thermoelectric modules during different operating conditions, and reducing thermal losses through the 
system as a whole. In this work, the TEG consists of hot-side heat exchanger, which is designed in hexagonally 

shape to accommodate the affirmed attachment of the thermoelectric modules (TEM). The inner surface of 
the heat exchanger is provided by very short fins "turbulators" to break the thick thermal boundary of the 
exhaust gas and to augment the turbulence intensity. The cold-side heat sink consists of mini-scaled channels 
coupling in circuit including small particular finned-tube heat exchanger (PHX) located at the front of the ve-
hicle and circulating pump of 50 W. The main objective of this study is to investigate the thermal performance 
of the TEG during implementation of microscale heat transfer principal to the cold-side heat sink of the TEG. 
A bench test-rig consist of exhausted manifold of Engine of Nissan Sunny of 1600 c.c incorporated by this TEG 
was prepared to conduct test runs for the TEG performance.  The maximum power output could be harvested 
from this system is 400 W. The weight of the TEG was of 15 kg.

Keywords: Thermoelectric generator, Waste heat recovery, Minichannel heat sink, Conjugates heat transfer, 
Laminar flow, Numerical study.

:: Paper No: GCGW - 2018 – P011 ::

EFFECT OF STEAM INJECTION INTO INCINERATOR ON 
THERMAL DECOMPOSITION OF WASTE REFRIGERANT 

 (HFC-134A) 
Tae-In Ohm1*, Jong-Seong Chae1, Seung-Hyun Moon2

1Hanbat National University, Department of Civil & Environmental Engineering, Daejeon, S. Korea
2Korea Institute of Energy Research, Daejeon, S. Korea
*Corresponding author e-mail: tiohm1@hanbat.ac.kr 

The reuse of hydrofluorocarbons (HFCs) with a global warming potential (GWP) of >150 is prohibited in 
developed countries. Decomposition and subsequent neutralization of the produced hydrogen fluorides is 
currently widely used for the treatment of high-GWP waste HFCs. However, there is the need to reduce the 
high auxiliary energy consumption of the utilized incinerator. For this purpose, we developed two versions of 
a burner for injecting fuel, oxidizer, refrigerant, and steam into the incinerator. The simultaneous supply of the 
waste HFCs and steam into the incinerator was expected to enhance the destruction of the former, thereby 
reducing the energy consumption. The following were determined from the results of experiments that were 
performed to evaluate the effectiveness of the developed type-1 burner. The simultaneous supply of steam 
and waste HFCs into the incinerator increased the internal temperature of the incinerator when using either 
version of the type-2 burner. 
With the simultaneous supply of steam and the HFCs, the internal temperature of the incinerator increases 
with increasing steam supply regardless of the version of the burner used. When using the type-2 burner, by 
which steam is supplied to the incinerator in the same direction as the flame, the NOx concentration decreases 
from 71 ppm to 62 ppm with increasing steam feed rate. In the case of using the type-1 burner, there is no 
decrease in the NOx concentration.
The HFCs decomposition rate is 100% for a HFCs feed rate of up to 2.8 kg/h with no steam supply, while the 
100% decomposition is maintained up to HFCs feed rates of 3.0 and 3.4 kg/h when using the types 1 and 2 
burners with steam supply. The decomposition rate of the HFCs for the two types of burners are the same for 
steam feed rates above 0.5 kg/h.
Keywords: Waste HFCs, Incinerator, NOx, Steam injection, Decomposition.
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:: Paper No: GCGW - 2018 – P015 ::

OPTIMUM INSULATION THICKNESS FOR COOLING 
APPLICATIONS USING LIFE CYCLE INTEGRATED ECONOMIC 

ANALYSIS
Emin Açıkkalp1*, Süheyla Yerel Kandemir2, Önder Altuntaş3, T. Hikmet Karakoç3 

1Bilecik S.E. University, Department of Mechanical Engineering, Bilecik, Turkey
2Bilecik S.E. University, Department of Civil Engineering, Bilecik, Turkey

3Anadolu University, Faculty of Aeronautics and Astronautics, Eskisehir, Turkey
*Corresponding author e-mail: eacikkalp@gmail.com

Buildings cause to meanly one third of carbon dioxide release and energy consumption. That’s why; decreasing 
fuel consumption in building is considerable aim for scientists and engineers. The easiest way of this is to in-
sulate building walls. Some researches including economic and environmental methods exist in the literature. 
Optimum insulation thickness for building walls is investigated using a new method called as life cycle inte-
grated economic analysis (LIEA). In this method, environmental costs are integrated in the fuel and insulation 
material costs and in this way, it is possible to consider both of economic and environmental aspects. Environ-
mental cost of carbon dioxide, fuel and insulation materials are added to their cost and total annual cost for 
the system is calculated and results are investigated according to insulation thickness. In this paper, optimum 
insulation thickness is researched for cooling applications. Rockwool is chosen as insulation materials and 
the analysis was conducted for the city of Bilecik, located in the Marmara Region of Turkey. Results for the 
life cycle integrated economic analysis, energy consumption according to insulation thickness are presented. 
Optimum point is calculated for rockwool is 0.198 m. Similarly, optimum point for the glass wool is 0.207 m. 
Keywords: Insulation thickness, Life cycle integrated economic analysis, Energy consumption.

:: Paper No: GCGW - 2018 – P018::

CONTRIBUTION TO THE DEVELOPMENT OF ALGAE 
PRODUCTION PROCESSES FOR BIODIESEL PRODUCTION 

Souad Zighmi1,2*, Segni Ladjel3, Mohamed Bilal Goudjil3, Salah Eddine Bencheikh3

1Engineering Laboratory of Water and Environment in Middle Saharian, University Kasdi Merbah, Ouargla, Algeria
2Univ Ouargla, Fac. Applied Sciences, Department of Process Engineering, Ouargla, Algeria

3Laboratory of Process Engineering, University Kasdi Merbah, Ouargla, Algeria
*Corresponding author e-mail: zighmi.so@univ.ouargla.dz

In the course of these last years, the replacing of the fossil fuel resources which are associated with negative 
factors; present a challenge for the search, to rethink to another source sustainable and respectful of the en-
vironment. Therefore, the sources of renewable energy have taken a considerable place, this is due to their 
various adventures.
Various sources such as food materials and the agrroalimentary residues are used as sources of renewable en-
ergy. Recently, the development of bioenergy has been highlighted by using the microalgae as biomass for the 
production of an alternative energy. 
In this work, we present and describe the main parameters and factors limiting the technical improvement of 
bioprocesses (bioreactors). However, optically, operating and investment costs are the main constraints to be 
optimized in order to improve bioprocesses. Indeed, according to the obtained results, we show that only the 

approach of sunlight is an economically realistic factor.
However, in the field of seaweeds, it is necessary to decrease the light to overcome the effects of photo satu-
ration and photo inhibition, which have a negative impact on crops in full sun. Among other approaches, we 
introduce a spectral adaptation technique based on luminescence in order to optimize the solar spectrum. 
In this study, we have shown that the use of optically active molecules for spectral shifts of the light spectrum 
has a significant effect on the yield. On the other hand, we show the importance of parameters independent of 
culture media on the growth of the alga studied (Chlorella pyrenoidosa).
Keywords: Algae, Biomass, Biodiesel, Light, Photobioreactor, Spectral shifting 

:: Paper No: GCGW - 2018 – P019::

CRITICAL MANAGEMENT OF WATER RESOURCES FOR 
GLOBAL WARMING

Khondaker Islam
e-mail: islam4744@rogers.com

Increased use of fossil fuel, electrical freezing appliances, more paved roads, deforestation and many others 
made it certain to contribute to global warming. As a result, fresh water reserve in north and south pole melting 
and mingle with salt ocean water causing a notion for inundation and destruction of human habitat. 

This poster elaborates the importance of management and conservation process of natural fresh water sources 
before they get not portable for human or other animals and use in irrigation. Today’s global authorities along 
with climate deal must also put emphasis to protect one of the important resources of fresh water. An elaborate 
collection process and storage system to develop whether underground or on surface for future use.

:: Paper No: GCGW - 2018 – P021 ::

THE DISCOVERY OF ANTIMATTER OFFERS THE ONLY 
SOLUTION OF GLOBAL WARMING, OZONE HOLE AND ALL 

ENVIRONMENTAL PROBLEMS
Mohamed A. Elkholy

http://www.easierphysics.com
* e-mail: info@easierphysics.com

It has certainly that global warming and climate change, ozone hole, pollution and environmental problems 
increased rapidly during the last decades, till it become threaten the future of humans and life on our earth 
planet. So; when thousands of Senior Scientists have participated in dozens of international conferences (in 
Turkey, Canada, USA, UK, Japan, Germany, Singapore, Australia, Netherlands and other countries along de-
cades) and do not find the radical solution for these problems, this indicates some errors in the prevailing 
knowledge & scientific rules among scientists. That is why we are not convinced of what is going in the field of 
physics about the theories of chaos and randomness and uncertainty, and about those imaginary perceptions 
of Antimatter, Dark Matter and Black Holes. That is why we are not convinced of what is some scientists said: 
of that the moon's gravity is the cause of tides. And what they said: of that the earth rotation is the cause of 
wind, storm and hurricane.
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:: Paper No: GCGW - 2018 – P022 ::

LIFE CYCLE ASSESSMENT OF PORTLAND CEMENT 
PRODUCTION IN ALGERIA

Ali Makhlouf1*, Gaetana Quaranta2, Hamza Cheniti3, Zohir Mekti4

1 Mouloud Mammeri University, Department of Geological Sciences, Tizi-Ouzou, Algeria
2 EOST, Laboratoire d’Hydrologie et de Géochimie de Strasbourg, UMR 7517, Strasbourg, France

3 Higher National School of Mines and Metallurgy, Department of Mining Sciences, Annaba, Algeria
4 BADJI Mokhtar University, Department of Mining Engineering, Annaba, Algeria

*Corresponding author e-mail: almakhsme@gmail.com

Cement production sector is not only considered a pillar for public works, but also a very energy-intensive 
industry which releases huge amounts of pollutants to the environment. The objective of this paper is to assess 
the impacts of Portland cement production and particularly GHG emission and energy requirement. A cradle-
to-gate life Cycle Assessment (LCA) for the Portland cement production process in Algeria, from extraction 
and transportation of raw materials, via clinker production, to cement production was carried out. 

Impact assessment was carried out using the environmental modeling software GEMIS 4.7. The study was 
conducted according to the LCA standards ISO 14040 series, and the results were compared to that of a Ger-
man production process extracted from GEMIS 4.7 database.

The results show that the energy requirement in the Algerian process is higher than in the German process 
(5.716 and 4.832 MJ/FU respectively), but GHG from the Algerian process are less than in the German pro-
cess (882.36 and 551.39 kg CO2 eq/FU respectively). The Algerian process is only base on natural gas com-
bustion, unlike the German process that is based on coal and oil combustion. The Algerian process seems to 
be favored by this peculiarity.

Keywords: Algeria, Clinker, GHG, Portland cement, Resources depletion.

:: Paper No: GCGW - 2018 – P023 ::

INVESTIGATION OF THE MAIN CHEMICAL COMPONENTS AND 
BIOMASS PRODUCTIVITIES OF CHLORELLA VULGARIS IN 

CONTROLLED ENVIRONMENT MINKERY WASTEWATER
Yuchen Ji1 and Ilhami Yildiz2*

1Dalhousie University, Faculty of Agriculture, Department of Engineering, Truro/Bible Hill, NS B6L 3H9 Canada
2Dalhousie University, Interdisciplinary PhD Program, Halifax, NS B3H 4H6 Canada

*Corresponding author e-mail: iyildiz@dal.ca

The Nova Scotia minkery farms generate huge amounts of wastewater and have continuously ignored the pub-
lic outcry for their environmental impacts. Eventually, the Nova Scotia Government was forced to draft Fur In-
dustry Act, which was approved on January 11, 2013. As a consequence, the industry is now forced to employ 
different bioenvironmental technologies for reducing pollutants in effluent waters of its operations. Employing 
microalgae could serve a double purpose to generate high-value biomass while assisting in the bioremediation of 
mink wastewater. This study aimed to investigate the main chemical components and biomass productivities of 
microalgae in minkery wastewater. Chlorella vulgaris was cultivated in controlled environment photobioreactors. 

During 6-day of cultivations, continuous light cycle and 48-hour light and 24-hour dark cycle achieved the largest 
biomass accumulation and crude protein productivity; however, using 48-hour light and 24-hour dark cycle in-
stead of continuous light cycle reduces the energy cost of cultivation. The light cycles of continuous light, 48-hour 
light and 24-hour dark, and 24-hour light and 48-hour dark achieved the highest lipid and carbohydrate produc-
tivities, and there was no statistically significant difference in between; however, using 24-hour light and 48-hour 
light cycle reduces the energy cost of cultivation compared to continuous light or 48-hour light and 24-hour dark 
cycles. While the most appropriate light cycles were identified for the production of each main chemical compo-
nent of Chlorella vulgaris in minkery wastewater, other microalgae strains may make minkery wastewater more 
competitive compared to traditional culture mediums.

Keywords: Chlorella vulgaris, Microalgae, Minkery wastewater, Lipid, Protein, Carbohydrate.

:: Paper No: GCGW - 2018 – P025 ::

MICROARRAY ANALYSIS OF HIGH LIGHT INTENSITY 
STRESS ON HYDROGEN PRODUCTION METABOLISM OF 

RHODOBACTER CAPSULATUS
Muazzez Gürgan1,2, Harun Koku3, İnci Eroğlu3, Meral Yücel1*

1Department of Biological Sciences, Middle East Technical University, Ankara, Turkey
2Department of Biology, Namık Kemal University, Tekirdağ, Turkey

3Department of Chemical Engineering, Middle East Technical University, Ankara, Turkey

Biohydrogen produced by purple non-sulfur bacteria (PNSB) is an environmentally friendly method for hy-
drogen production. PNSB can be employed in large scale outdoor photobioreactors to produce hydrogen by 
photofermentation with sun light as the light source. In outdoor conditions bacteria can be exposed to high 
light intensities which can inhibit or slow down hydrogen production. Rhodobacter capsulatus is a PNSB which 
can grow and produce hydrogen efficiently on dark fermenter effluents containing acetate. Previous studies 
with other PNSB showed that light intensities above 4000 lux adversely affect hydrogen production in lab scale 
photobioreactors.

In this study, the effects of high light intensity stress on hydrogen production metabolism of R. capsulatus were 
investigated at gene expression level by microarray analysis using custom design Affymetrix GeneChip TR_
RCH2a520699F. R. capsulatus DSM1710 was grown under cyclic illumination of 2000 lux (12h light/12h 
dark) in hydrogen production medium containing 30 mM acetate and 2 mM glutamate and was exposed to a 
high light intensity (10,000 lux) for 1 hour in the middle of a light period. The results reveal that photosysthetic 
reaction center genes were down-regulated in order to protect the photosynthetic membrane from damage, 
however; expression of nitrogenase and electron transport systems genes were enhanced by high light inten-
sity. The results suggest that under high light intensity stress R. capsulatus adjusted the gene expression for 
hydrogen production and redox balance. 

Keywords: Biohydrogen, Rhodobacter capsulatus, High light intensity, Gene expression, Microarray.
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:: Paper No: GCGW - 2018 – P026 ::

NUMERICAL STUDY OF THE EFFECTS OF SURFACE RIBLETS 
ON BOUNDARY LAYER TURBULENCE 

Gokmen Yasal1*, Metin I. Yaras2, C. Ozgur Colpan3 
1Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey

2Department of Mechanical and Aerospace Engineering, Carleton University, Ottawa,
ON K1S 5B6, Canada

*Corresponding author e-mail: gokmen.yasal@ogr.deu.edu.tr

Suitably sized and spaced surface riblets of streamwise orientation have the potential of influencing bound-
ary layer transition and turbulence, which may favorably influence the surface skin friction. It has been ar-
gued that surface riblets realize this influence on the boundary layer by altering the structure and topology of 
hairpin-shaped coherent structures of turbulence and their mutual interactions. The present study examines 
the development of   boundary layer turbulence over a surface with streamwise-oriented riblets through a 
direct numerical simulation (DNS). The study was conducted by artificially producing a turbulent spot in the 
boundary layer.  The study of turbulence structures within a spot is favored over the study of a fully turbulent 
boundary layer as the younger turbulence in a spot has a more organized topology.  The effects of the surface 
riblets on the development of the turbulent spot are quantified via comparison of the simulation result to those 
corresponding to a smooth surface. 

The riblet surface has a positive effect on controlling the spanwise positioning of the wavepackets. Notably 
stronger sweep and ejection events are observed over the riblet surface compared to those with the smooth 
surface. The riblets promoted the positioning of hairpin vortices over their peaks by changing the spatial distri-
bution of vorticity of the undisturbed laminar boundary layer. This created a locking effect which allowed the 
spanwise spacing of hairpin vortices to be controlled by the spacing of the riblets. 

Keywords: Transition, Turbulence, Boundary layers, Riblet surface, Hairpin vortices, Direct numerical sim-
ulation.

:: Paper No: GCGW - 2018 – P028 ::

INVESTIGATION OF THE RELATIONSHIP BETWEEN URMIA 
LAKE DRYING AND DUST STORMS 

Bakhtiar Feizizadeh, Amin Naboureh*, Meisam Moharrami
Tabriz University, Department of Remote Sensing and Geographical Information System (GIS), Tabriz, Iran

*Corresponding author e-mail: a.naboureh92@ms.tabrizu.ac.ir

Monitoring dust storms have attracted attention of scientists in the last few decades.  It is acknowledged that 
dust storm can be significant threat against human lives and disruptions of social and economic activities. In 
recent years, due to the significant decrease in the water-level of Urmia lake, which is known as a second largest 
hyper-saline lake on Earth, and increasing salt lands in the area, Urmia lake has considered as a prone location 
for dust storms especially dust salt storm. The aim of this study is to investigate the environmental impacts and 

environmental changes in Urmia lake in relationship with salt storms by applying the object-based image anal-
ysis (OBIA) approach between 2007 and 2017. We also aim to use of multi sensor measurements in thermal 
emission wavelengths. For this purpose, land cover changes in Urmia lake were obtained from Landsat satellite 
images for the years 2007, 2010, 2014 and 2017. Then, the saline dust storm maps for the mentioned years 
were generated by combining Terra and MODIS images. The result of this research is illustrated that there is a 
direct relationship between drying Urmia lake and rising salt lands with the increase of dust storms in North 
West of Iran. The results of this research are of great importance for authorities and decision makers to take 
appropriate decisions for dealing with this natural hazard.

Keywords: Dust storm, Urmia lake, object-based image analysis, Landsat images, Land use change.

:: Paper No: GCGW - 2018 – P029  ::

IMPACT OF SEPTIC TANK ON THE GROUND WATER AT SIDI 
AYACHE REGION IN THE PROVINCE OF KENITRA, MOROCCO

Soumaya El Halas
FST Settat, Morocco

e-mail: elhalas.soumaya@gmail.com

In order to deduce the impact of septic tanks on the water, the soil, the vegetal, animal and man, a survey is con-
ducted at Sidi Ayache in the province of Kenitra. The purpose of this survey is the evaluation of the quality of 
the groundwater in the study area and to have through the testimony of the inhabitants, a return on the various 
uses of water wells. Preliminary results of the survey revealed that most people doubt the quality of well water. 
They claim that all diseases observed in the region could come from the poor quality of water wells having a 
bad taste and therefore is not potable.  

It was also observed that in some households, there is no respect of distance between septic tanks and wells. 
There is even a household that has transformed the wells to a septic tank. This behavior and others may cause 
adverse effects on the components of the environment. To confirm this hypothesis, we are analyzing water of 
the wells in the laboratory

Keywords: Analysis, Investigation, Septic tanks, Groundwater, Wells, Sidi Ayache, Kenitra, Morocco.
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:: Paper No: GCGW - 2018 – P030  ::

SORBTIONS OF TOXIC EMISSIONS OF FLUE GAS ON ACTIVE 
CARBON OF MICROWAVE ACTED IN POST COMBUSTION

Yıldırım İsmail Tosun
Şırnak University, Department of Mining Engineering, Şırnak, Turkey

e-mail: yildirimtosun@sirnak.edu.tr

Active carbon or char are produced in two different forms in size and chemical form. One type of highly amor-
phous activated at 1000C is in granular size and easily be evaluated in industry for gold scavenger and other 
char type may be evaluated as less filling materials in finer size and so soft as which collected following sol-
id-liquid separation thickeners. That waste in finer size may deteriorate environment near pollution as dis-
charge of plants and control of water contamination in streams is hard. Beneficiate from that finer marble waste 
in toxic gas emission control during combustion can efficiently be made. However, fluidized combustion is 
carried out over 100 microns solid fuel combustion. In order to avoid this disturbing flow manner of that waste 
material, clay pellets were used in combustion chamber. But post combustion capturing for toxic emissions 
active carbon or char are widely used.

Fine marble wastes, active carbon and activated by microwave may also be evaluated as lime raw material with-
out calcining for filling material in industrial sectors such as rubber, paper, animal food production. 

40%,60% and 80% active carbon, slag waste and fly ash containing Ca ferrite pellets and activated forms were 
used in our combustion experiments at 1-2mm sized pellets. The fly ash and marble waste clay pellets were 
provided a 78% sulfur dioxide emission and also 45% soot emission reduction in fluidized bed combustion.

Microwave activity and chemical activity were found to be effective in desulphurization of flue gas and soot 
occurrence.

Keywords: Flue gas control, Pollution control, Combustion, Toxic emissions, Microwave energy, Chemical 
reactivity, Air pollution.

:: Paper No: GCGW - 2018 – P033 ::

IMPACT OF CLIMATE CHANGE ON INDOOR THERMAL 
COMFORT FOR HISTORIC LIBRARIES IN MEDITERRANEAN 

CLIMATE ZONE 
Cihan Turhan1, Zeynep Durmuş Arsan2, Gülden Gökçen Akkurt3*

1Izmir Institute of Technology, Department of Mechanical Engineering, Izmir, Turkey 
2Izmir Institute of Technology, Department of Architecture, Izmir, Turkey

3Izmir Institute of Technology, Department of Energy Systems Engineering, Izmir, Turkey
*Corresponding author e-mail: guldengokcen@iyte.edu.tr 

Most historic library buildings house valuable manuscripts and archival materials that are kept in uncondi-
tioned environments. Future climate change is expected to have a critical impact on this vulnerable cultural 
heritage. In this study, variations in indoor environment, e.g. temperature and relative humidity, and their ef-
fect on thermal comfort of visitors as well as the microclimate around books/manuscripts are investigated to 

find out if damage may take place in the collection. As a case study, Necip Paşa Library, located in Tire-İzmir, 
Turkey is chosen. The Library has been preserving outstanding manuscripts (dating back to the 12th century) 
since 1827. The impact of climate change on indoor environment of the Library is analyzed by combining 
weather data from a future outdoor climate scenario with a dynamic Building Energy Performance Software. 
The predicted indoor environment from present till 2080s is assessed based on ASHRAE Guidelines for in-
door conditions related to library archives and human comfort. Comparison of periodic results of future cli-
mate data indicates the necessity of developing mechanical ventilation strategies to deal with both human 
comfort and conservation of manuscripts.

Keywords: Climate change, Thermal comfort, Degradation risk, Historic libraries, Dynamic simulation. 

:: Paper No: GCGW - 2018 – P035 ::

REFINING OF USED MOTOR OIL USING SOLVENT 
EXTRACTION

Hidaya Izza*

University of Ouargla, Algeria
e-mail: hidaya_iza@yahoo.fr

Used lubricating motor oil is a high pollutant material that requires responsible management. It may cause 
damage to the environment when dumped into the ground or into water streams including sewers. This may 
result in groundwater and soil contamination. Recycling of such contaminated materials will be beneficial in 
reducing lubricating motor oil costs. In addition, it will have a significant positive impact on the environment.  
Used oil can be refined to yield base oils that are blended into lubricating products, thus reducing the con-
sumption of virgin oils. 

This work investigates refining of used lubricating motor oil using solvent extraction method. The laboratory 
experiment was based on a full factorial design and two categorical factors with two levels were nominated 
which were solvent to used oil ratio and solvent type (2-Propanol and n-Butanol, MEK and gasoline). 

The type of solvent used and the mixing ratio applied for different runs has shown significant effects on the 
yield of recovered oil. The yield with bisolvent type MEK+gasoline was higher than the other solvents. The 
yield of treated oil with butanol mixed with gasoline is 87.5% and it is so close to the yield when we used the 
butanol a lawn which is 88.6%. 

Keywords: Solvent extraction, Used motor oil, Refining.
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:: Paper No: GCGW - 2018 – P036 ::

IMPACT OF HIGH THERMAL MASS IN FUTURE ENERGY 
CONSUMPTION: CASE STUDY IN ADOBE BRICK HOUSE IN 

KONYA
Ekin Gamze Yöney*, Zeynep Durmuş Arsan

Institute of Technology Izmir, Faculty of Architecture, Izmir, Turkey
*Corresponding author e-mail: ekinyoney@iyte.edu.tr

Global warming is the problem that need more attention for all disciplines. Considering the global warming 
in terms of ecology, energy and architecture, it is seen that conservation of energy in extant building stock 
must be taken into consideration. This paper investigates thermal mass quality of building envelope as passive 
preventive phenomena. It questions that how much thermal mass we need, what the high thermal mass is and 
which material we can use for decreasing energy consumption according to future climate change. Adobe is 
commonly used material with its high thermal performance and heat storage capacity. In this research, the 
energy performance of building built in a traditional way with adobe brick is investigated in terms of thermal 
mass. Thermal characteristics of adobe building located in Konya was investigated by using dynamic energy 
performance software. Besides, the case building was equipped with diagnostics equipment to monitor inner 
and outer climate data every 10 minutes. After calibrating the digital model with measured data, different 
thermal mass scenarios, i.e. change of wall materials e.g. vertical hallow brick and lime stone, and change of 
wall thicknesses, e.g. 30 and 50 cm, are applied to the present and 2050’s weather data. Then, scenarios are 
compared to analyze the impact of material choice and the volume of wall on energy consumption per each 
climate scenario. In conclusion, the study reveals that energy consumption of calibrated model is minimum 
with vertical hallow brick wall in 50 cm for present and 30 cm for 2050’s, following with adobe brick and stone, 
respectively. It is deduced that thermal conductivity of materials will still have higher impact than thermal mass 
on energy consumption. The future climate scenarios require more study on how much thermal mass we need 
for proper energy conservation within changing climate. 

Keywords: Thermal mass, Energy consumption, Adobe brick, Climate change, Dynamic simulation.

:: Paper No: GCGW - 2018 – P037 ::

ENERGY, EXERGY AND EXERGOECONOMIC ANALYSES OF 
A SOLAR REFRIGERATION CYCLE USING NANOFLUID AND 

ENERGY STORAGE
Hossein Asgharian1, Ehsan Baniasadi1*, Can Ozgur Colpan2

1Department of Mechanical Engineering, Faculty of Engineering, University of Isfahan, Isfahan, Iran
2Department of Mechanical Engineering, Dokuz Eylul University, Izmir, Turkey

*Corresponding author e-mail: e.baniasadi@eng.ui.ac

In this paper, an exergoeconomic analysis of a solar absorption refrigeration cycle with energy storage is con-
ducted. The solar collector utilizes nanofluids to improve the performance of the cycle. Energy and exergy 
analyses are performed to evaluate the effect of using nanofluid in solar collector on the COP and exergy 
efficiency of the cycle. An exergoeconomic analysis is conducted to determine the effects of different working 
parameters on the exergy cost of cooling effect. The main purpose is to determine the type of nanofluid and 

working conditions that lead to the optimum cost of cooling effect and the highest exergy efficiency of the 
cycle. It is concluded that the utilization of CuO and Al2O3 nanofluids with 5% volume fraction increases the 
COP of the solar cycle by 17.98% and 14.51%, respectively; and the exergy cost rate of cooling effect decreases 
by 10.25% and 5.48%, respectively. The CuO nanofluid has the best effect on improving the performance and 
exergy cost of the solar absorption refrigeration cycle.

Keywords: Solar absorption refrigeration cycle, Exergoeconomic analysis, Nanofluid, Energy storage.

:: Paper No: GCGW - 2018 – P038 ::

BEHAVIOR OF GROUNDWATER FROM SEMI-ARID AREA FACE 
THE GLOBAL CHANGE  

Mohammed Bahir*, Salah Ouhamdouch, Mohamed Ait-Tahar
Laboratoire de Géosciences et Environnement, Département de Géologie, Ecole Normale Supérieure, Université Cadi Ayyad, 

Marrakech, Maroc. 
*Corresponding author e-mail: bahir@uca.ac.ma

Global change will increase the pressure on water resources, especially in regions with high water scarcity like 
the arid and semi-arid part of Morocco. In this context and in according to the available data, this study aimed 
to identify the climate change effects on water resource in the Essaouira basin from southwestern Morocco. 
In this basin, the average of precipitation is about 300 mm/year and the temperature oscillate around 20 °C. 
The climate study showed that the paste precipitation and air temperatures show a general downward trend 
(12%) and an upward trend (0.9 to 1.1 °C), respectively. Under the scenarios of CMIP5, the future precipita-
tion shows a downward trend for RCP 4.5 (17%) and upward trends for RCP 8.5 (21%) by 2050. As for the 
annual mean temperature was found to increase by 0.57 °C and 0.69 °C under the RCP 4.5 and 8.5 by 2050, 
respectively. The decrease in recharge following the decrease in precipitation caused a continuous decrease 
in piezometric level. The hydrogeochemical approach shows a degradation of groundwater quality with an 
increase in electrical conductivity (626 to 7840 µs/cm) that resulted from the dissolution of evaporite miner-
als and seawater intrusion. The isotopic method shows that the Local Meteoric Water Line (LMWL) close to 
the Global Meteoric Water Line (GMWL) characterizing ocean precipitation. The age of groundwater from 
Essaouira basin ranged between Late Pleistocene and actual. The groundwater of Essaouira basin are very sen-
sitive to any variation in the natural change, this makes them very vulnerable faced with the climate change. 
The results of this study should be taken into consideration for the future protection and management of water 
resource in the region.

Keywords:  Climate change, Essaouira basin, Semi-arid area, Groundwater, Quality.
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:: Paper No: GCGW - 2018 – P039 ::

ANAEROBIC DIGESTION OF HIGH SALINITY WASTEWATER 
AND METHANE PRODUCTION

Nusara Sinbuathong1*, Mattapanart Leadvilai2, Boonsong Sillapacharoenkul3

1Scientific Equipment and Research Division, Kasetsart University Research and Development Institute (KURDI), Kasetsart 
University, Bangkok 10900, Thailand

2Department of Environmental Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
3Department of Agro-Industrial, Food and Environmental Technology, Faculty of Applied Science, King Mongkut’s University of 

Technology North Bangkok, Bangkok 10800, Thailand
*Corresponding author e-mail: rdinrs@ku.ac.th

The objective of this study was to investigate methane production from fish meal wastewater.  The wastewater 
from fish meal factory was collected from a province near the Gulf of Thailand. The COD and pH of wastewa-
ter was 8530 mg/L and 6.58, respectively. The characteristics of wastewater were appropriate to be digested 
anaerobically except the high salinity which was recorded at 13.03 parts per thousand. The anaerobic digestion 
systems were operated by single-stage processes at room temperature of 30 C. The result revealed that the av-
erage percentage of methane production was not satisfactorily acceptable and showed at 21 %.  The maximum 
methane yield obtained was only 46 L at STP/kgCOD degraded while the COD degradation efficiency was 
75%.  Anaerobic process was suitable for organics degradation for fish meal wastewater, but the process was not 
suitable for CH4 production.  The salinity caused adversely affected in methane production.  

Keywords: Anaerobic digestion, Biogas, Fish meal, Methane, Salinity, Wastewater. 

:: Paper No: GCGW - 2018 – P041 ::

ENERGY EFFICIENCY STRATEGIC APPROACH CONSIDERING 
SUSTAINABILITY ECONOMIC CRITERIA FOR SHIP 

MANAGEMENT
M. Ziya Söğüt*, Oktay Çetin

Piri Reis University, Maritime Faculty, Tuzla, Istanbul, Turkey
*Corresponding author e-mail: mzsogut@gmail.com

Although having low capacity to struggle with global warming and climate change, maritime transportation, 
84% of the world's maritime sector, is an exceptional sector which is showing important developments. In the 
sector, which the specific cargo ship commodity reaching approximately 78%, the idea of "energy consumption 
is affected not only by environmental effects but also economic costs", is increasing fast. From this perspective, 
while developing solutions for this problem, all of the actors’ primary strategy must be based on an energy 
efficiency approach. But, first of all, this effect must be described individualistically on the basis of energy 
consumption.

An improvement activity on energy consumption in a cargo ship is a criterion for the whole fleet and this 
approach should be taken care of on ship management. In this study an approach is primarily enhanced based 
on energy efficiency strategy on board of ships. The effects of energy efficiency strategy, which is improved by 

integrating sustainable economic criteria, has been evaluated in accordance with energy consumption perfor-
mance. Besides, performance analyses based on real values and effects of recycling based on improvement are 
comparatively examined. At the end of the study, it has been made evaluations on the sectoral effects of energy 
efficiency strategy.

Keywords: Cargo ships, Energy efficiency, Strategy, Sustainability, Maritime economy, ISO 50001.

:: Paper No: GCGW - 2018 – P042 ::

EFFECTS OF LOW CARBON TECHNOLOGIES IN CARBON 
MANAGEMENT OF INTEGRATED BUILDINGS: A CASE STUDY

M. Ziya Söğüt1*, Hamit Mutlu2, T. Hikmet Karakoc2

1Piri Reis University, Maritime Faculty, Tuzla, Istanbul, Turkey 
2Mechanic Project Company, Bursa, Turkey,

3Department of Airframe and Powerplant Maintenance, Anadolu University, Eskisehir-Turkey 
*Corresponding author e-mail: mzsogut@gmail.com

In this study, the energy performance of a settlement in which low-carbon technologies evaluated instead of a 
fossil-based solution was evaluated. In this study, the CO2 emission potentials related to the thermal systems 
compared different fossil and the environmental effective was examined separately. In the process analysis, 
the resource preferences together with the energy preferences, the effects of different types of resources, and 
energy consumption performance were analyzed separately.  It was observed that the technology applied was 
45.38% more effective than standard natural gas systems, 71.07% fuel consumption of fuel oil 4 and 63.28% 
more effective use of LNG.

Keywords: Integrated buildings, Low carbon, Technologies, Energy efficiency, Carbon management.  
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:: Paper No: GCGW - 2018 – P044 ::

DEVELOPMENT OF SELF-HUMIDIFIED COMPOSITE 
MEMBRANE FOR PEM FUEL CELL APPLICATION 

Umut B. Çaçan1, Yılser Devrim2*, Necati Özkan2

1Middle East Technical University, Department of Polymer Science and Technology, Ankara, Turkey
2Atılım University, Department of Energy Systems Engineering, Ankara, Turkey

*Corresponding author e-mail: yilser.devrim@atilim.edu.tr

In this study, self-humidifying nano-composite membrane electrode assemblies (MEAs) were aimed to de-
velop for Proton Exchange Membrane Fuel Cell (PEMFC) which are able to work at elevated temperatures, 
and low humidity. The composite membranes were prepared by adding silica particles (SiO2/inorganic filler) 
which are in powder form (~20 nm) and added into polymer membrane that is commercially named as Nafion 
(Perfluoro Sulfonic Acid/PFSA). The silica content into the composite membranes changes between 2.5 – 
10 wt. %. In this manner, highly specific interaction surfaces were obtained between the polymer and added 
SiO2 particles, so that dehydration of water which is already available in the polymeric membrane was tried to 
avoid at 70°C and moisture free (0 % RH) environment. Under favor of two different techniques (ultrasonic 
bath and probe), the composite membranes were prepared, and were characterized through the instrument of 
thermal gravimetric analysis (TGA), scanning electron microscopy (SEM), proton conductivity, water uptake 
capacity, and tensile mechanical testing measurements. Pluronic L64® and PEG were used as dispersing agents 
which were incorporated into the polymer membrane as 3 wt. % of added silica to prevent uneven distribution 
of the silica particles. Additionally, the silica (3 wt. % of catalyst solution) was also loaded into the anode side 
catalyst layer, thereby composite membrane and catalyst layers (anode and cathode) were hot pressed, and five 
layers MEAs were obtained. PEMFC performances of composite membranes having 5 cm2 active electrode 
area were determined with help of single fuel cell test station by feeding pure hydrogen gas and air. The opera-
tion conditions were tested both for 100 % (external humidification) and 0 % RHs (self-humidification) cases 
at which working temperature varied from 65 to 80oC. The polarization curves of the self-humidifying MEAs 
were promising under 0 % RH condition.

Keywords: Proton exchange membrane, Fuel cell, Self-humidified membrane, Composite membrane.

:: Paper No: GCGW - 2018 – P045 ::

DEVELOPMENT OF HIGH PERFORMANCE CATALYST FOR 
HIGH TEMPERATURE PEM FUEL CELL APPLICATION

Elif Damla Arıca, Yılser Devrim
Atılım University, Department of Energy Systems Engineering, Ankara, 06836, Turkey

Email: aelifdamla@gmail.com, yilser.devrim@atilim.edu.tr 

In this study, we compared the carboxylic acid functionalized multi walled carbon nanotube (MWCNT) and 
graphized multiwalled carbon nanotube (g-MWCNT) as catalyst support material for high temperature pro-
ton exchange membrane fuel cell (HT-PEMC) application. Microwave irradiation method was employed to 
deposit highly active Pt nanoparticles on MWCNT support materials. Prepared catalyst was analyzed ther-

mal analysis (TGA), Transmission Electron Microscopy (TEM) and corrosion tests. Gas diffusion electrodes 
(GDE) were fabricated by an ultrasonic coating technique with synthesized catalyst. Polybenzimidazole (PBI) 
membrane-based Membrane Electrode Assembly (MEA) was prepared for observe the HT-PEMFC perfor-
mance of the Pt/MWCNT catalyst. The MEA was tested in a single HT-PEMFC with a 5 cm2 active area 
at 160oC without humidification. A comparison of their performance with the commercial Pt/C catalyst is 
also presented. This study demonstrates the feasibility of using the microwave synthesis method as a fast and 
effective method for preparing high performance Pt/MWCNT and Pt/g-MWCNT catalyst for HT-PEMFC.

Keywords: PEM, Fuel Cell, High Temperature, Multi Walled Carbon Nanotube (MWCNT), graphitized 
MWCNT, Microwave, Catalyst.

:: Paper No: GCGW - 2018 – P046 ::

A CASE STUDY OF THE GREEN INDEX ASSESSMENT FOR AN 
INDUSTRIAL AND A MUNICIPAL WASTEWATER TREATMENT 

PLANT IN TURKEY
Pelin Yapıcıoğlu*, Özlem Demir

 Harran University, Department of Environmental Engineering, Şanlıurfa, Turkey 
*Corresponding author e-mail: pyapicioglu@harran.edu.tr 

The wastewater treatment plants deplete natural resources and release greenhouse gases that can cause the 
climate change. In this context, for reducing unfavorable environmental impacts that lead to climate change 
related to wastewater treatment plants, a new indicator to detect the environmental performance has been 
developed named as the Green Index. The Green Index is calculated with an equation developed by University 
Technology Malaysia. The Green index has a formulation that contains water consumption (WC), electricity 
consumption (EC), carbon dioxide emission (CE), nitrogen emissions (NE), nitrate concentration (NC), bi-
ological oxygen demand (BOD), chemical oxygen demand (COD) and air consumption (AC). In calculation 
tool, according to factor analysis by University Technology Malaysia, carbon dioxide emission, electricity con-
sumption, nitrogen emission and air consumption are considered; the other variables are negligible. The main 
aim of this study is to determine climate change potential of the wastewater treatment plants. In this study, 
for an industrial wastewater treatment plant and a municipal wastewater treatment plant in Turkey, the green 
index was evaluated and compared. In the municipal wastewater treatment plant, A2O Process is implemented 
so nitrogen removal is revealed but in the industrial wastewater treatment plant, activated sludge process and 
chemical treatment are available thus nitrogen removal is not ensured. The aspect of nitrogen removal to the 
green index has been investigated. For detecting of the greenhouse gas emissions, closed chamber method 
was implemented by using emission isolation flux caption and a gas analyzer. The evaluation results revealed 
that the green index of industrial wastewater treatment plant that activated sludge and chemical treatment are 
implemented is higher than municipal wastewater treatment plant that A2O Process is fulfilled, and their values 
are 1.48 and 0.69 respectively. If nitrogen removal is ensured, the green index is lower for wastewater treatment 
plants.
Keywords: Green index, Environmental performance, Climate change, Greenhouse gases, Wastewater treat-
ment plant.



40 41

June 24 - 28, 2018
Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018

ORAL AND POSTER SESSIONSORAL AND POSTER SESSIONS

:: Paper No: GCGW - 2018 – P047 ::

SLUDGE-DERIVED BIOCHAR APPLICATION FOR THE 
REDUCTION OF GREENHOUSE GAS EMISSIONS: A REVIEW

Özlem Demir, Pelin Yapıcıoğlu*

 Harran University, Department of Environmental Engineering, Şanlıurfa, Turkey 
*Corresponding author e-mail: pyapicioglu@harran.edu.tr 

Greenhouse gas emissions have been increasing due to growing population, industrialization and agricultural 
activities recently. Some technical methods have been developed to decrease greenhouse gas emissions. One 
of these methods is biochar application. Biochar is the solid substance occurred during the thermochemical 
decomposition of biomass. Hence, biochar is a product of slow pyrolysis or the byproduct of fast pyrolysis, gas-
ification or combustion processes, can be generated from different organics such as plant biomass, food wastes, 
wastewater treatment sludge, animal manures and agro-industrial biomass. Although the major component of 
biochar is carbon, it also includes hydrogen, oxygen, ash, nitrogen and sulfur. Biochar is an inexpensive and 
environmentally-friendly application that can be utilized for various purposes such as greenhouse gas reduc-
tion, soil remediation, wastewater treatment and energy generation. Agricultural fields are the major resource 
of greenhouse gas emission. Carbon dioxide (CO2) is regarded as the fundamental greenhouse gases. Biochar 
application of agriculture may have a crucial impact on reducing global warming through the reduction of 
greenhouse gas emissions and the sequestering of atmospheric carbon. When biochar is added to the soil, its 
recalcitrant composition leads to stay in the soil for a long time, so greenhouse gas reduction can be ensured 
by CO2 fixation. The other significant greenhouse gas is Nitrous oxide (N2O) generated by the soil microor-
ganisms because of nitrification and denitrification. Biochar ensures ammonia adsorption; thereby it decreases 
N2O production from the soil. Biochar can also be applied as a sorbent for the pollutant removal from high 
organic content of wastewater that emits greenhouse gas emissions in minor amount. The main aim of this 
study is to review sludge-derived biochar application, reducing greenhouse gases for climate change impacts 
reduction. Many investigated studies demonstrate that it is possible to reduce greenhouse gas emissions with 
biochar.

Keywords: Climate change, Biochar, Sludge-derived biochar, Greenhouse gas reduction, Global warming.

:: Paper No: GCGW - 2018 – P048 ::

EFFECTS OF CLIMATE CHANGE ON İZMİR WATER RESOURCES 
Doğan Yaşar*, Sezgi Adalığlu 

Dokuz Eylul University, Institute of Marine Sciences and Technology, Department of Marine Sciences, Izmir
* e-mail: dogan.yasar@deu.edu.tr

Climate is the average weather conditions experienced in a particular place over a long period. Climatological 
normals are averages for consecutive periods of 30 years which are calculated from climatological data. Using 
climate normals are very important tool to provide a standard base for preparing global assessment and studies 
especially for water, agriculture and fishery. In this study, it is aimed to establish of the relationship between 
temperature, precipitation and water conditions of İzmir between 1975-2015 period. 

In long and short terms, climate oscillates between intervals dominated by dry and wet cycles. The shortest 
of these cycles are 18-20 years in duration, where a 7-10-year interval consisting of wetter than the regional 
average is followed by a 7-10-year interval consisting of dryer than the regional average. In today's studies, it 
is expected that great difficulties will arise in terms of water on our planet with the cause of drought that will 
be formed as a result of entering the "mini-cooling" period, in other words dry period, which is expected to 
be experienced after 2020 years. In this case, the surface and underground water resources of cities will have a 
strategic precaution.

In order to avoid these troubles, it is necessary to plan well for the future of surface and underground water 
resources that the city has in particular, to utilize the most intelligent way of rain water and to control water 
usage strictly. In this study, information and calculations about the current situation of these areas have been 
made, discussed and evaluations have been made about the steps to be taken.

:: Paper No: GCGW - 2018 – P049 ::

DEVELOPMENT OF A THERMODYNAMIC MODEL FOR A 
DIRECT METHANOL FUEL CELL SYSTEM

Alper Can İnce1, Can Ozgur Colpan2 

1Dokuz Eylul University, School of Natural and Applied Sciences, Mechanical Engineering Department, Buca, Izmir
2DokuzEylul University, Faculty of Engineering, Mechanical Engineering Department, Buca, Izmir 

* e-mail: a.ince@gtu.edu.tr

Direct Methanol Fuel Cells (DMFC) are one of the promising electrochemical energy technologies to pro-
duce electricity. This fuel cell type is advantageous due to the high energy density and easy storage of methanol. 
However, water and heat management, low electro-chemical reaction rate, and methanol crossover restrains 
the performance and wide commercialization of this fuel cell. A typical active type DMFC system includes 
a fuel cell stack, a condenser, a blower, a mixing vessel tank, a fuel tank, valves, and pumps. In this study, a 
system-level DMFC model, which includes empirical correlations for the DMFC stack and mass balance and 
energy balance for the components, is formed. A computer code is written in the Engineering Equation Solver 
(EES) program to solve these equations. This model gives the exergy efficiencies of the system under different 
operating conditions.  

Keywords: Direct Methanol Fuel Cell, System modeling, Exergetic efficiency, Auxiliary equipment, EES
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:: Paper No: GCGW - 2018 – P052 ::

CLIMATE CHANGES AND HYDROLOGICAL EVALUATION 
OF POTENTIAL WATER CONSUMPTION DAMS IN 

KÜÇÜKMENDERES COASTAL BASIN
Aslı Erdenir Silay1, Doğan Yaşar2*, Sezgi Adalığlu2

1İzmir Metropolitan Municipality, İZSU
2Dokuz Eylul University, Institute of Marine Sciences and Technology, Department of Marine Sciences, Izmir

*Corresponding author e-mail: dogan.yasar@deu.edu.tr

Climate changes have become one of the most important branches of science that need to be studied continu-
ously and in detail in terms of life, as it controls the basic factors of life such as water, agriculture and fisheries 
in the historical process and is indispensable for energy in addition to these factors. So basically a problem 
starting with water will also manifest itself in other areas as chain reactions. Because of this reason, there are 
two main issues in the management of water resources: one is to protect water resources and the other is to 
manage the use of water resources in a sustainable way.

The most important stream of the Aegean Region is the Küçükmenderes river and its side branches Fetrek, 
Uladı, Ilıca, Değirmen, Aktaş, Rahmanlar, Yuvalı, Eğridere, Birgi, Çevlik and Keles. According to the popula-
tion census results, the total population of Küçük Menderes Basin is 3,37 million people. The total basin area is 
6963 km2 and the length of Küçük Menderes Basin is 129 km. Annual average precipitation height is 706 mm; 
the average annual flow / precipitation rate is 0,13. 95% of the total area of the basin is within the boundaries 
of İzmir province, 4% is in Aydın and 1% is in Manisa province border.

Large irrigation projects are being constructed by DSİ in order to assess the surface water resources of the 
Küçükmenderes basin. The majority of these projects are for the central sections of the basin, Bayındır, 
Ödemiş, Beydağ districts and the vicinity, as well as proposed drinking water projects for the central and coast-
al sections. With the Metropolitan Municipality Law No. 5216, the authority to establish a dam was given to 
the General Directorate of IZSU and the evaluation of the water resources in terms of drinking water and usage 
water has accelerated.

In this study, the potential of superficial and underground water resources in the basin and the planning and 
future planning of existing water and water resources according to their intended use are stated. Within the 
boundaries of İzmir province of Havzan, there are 22 districts (Bayındır, Bornova, Çeşme, Karaburun, Kar-
siyaka, Kiraz, Ödemiş, Seferihisar, Selçuk, Tire, Torbalı, Urla, Beydağ, Buca, Konak, Menderes, Balçova, Ga-
ziemir, Narlıdere, and Karabaghlar) will be proposed to suggest the need for the development and conserva-
tion of all water resources and hydrological determination of the existing and future needs of the basin in terms 
of drinking and potable water.

:: Paper No: GCGW - 2018 – P053 ::

BIMETALLIC CATALYST PREPARATION VIA SUPERCRITICAL 
CARBON DIOXIDE FOR ELECTROOXIDATION OF METHANOL

Ebru Erünal1*, Fatma Ulusal2, Fatih Tezcan2, Bilgehan Güzel2, Gülfeza Kardaş2 
1Çukurova University, Department of Chemical Engineering, Adana, Turkey 

2Çukurova University, Department of Chemistry, Adana, Turkey 
*Corresponding author e-mail: eerunal@cu.edu.tr 

A high-efficiency anode material, which is used for direct methanol fuel cells as alternative energy technol-
ogies for fossil fuels, is clearly an important parameter for methanol oxidation reaction (MOR). In order to 
increase Pt catalyst’s activity, Ru is used together with Pt. In this study, the effect of other binary metal systems 
in acidic medium without Pt was investigated. For this reason; new bipyridyl derivative precursors that enable 
reduction at moderate conditions of Ru, Ni and Pd were synthesized and used to obtain Ru-Ni/AC and Pd-
Ni/MWCNT bimetallic nanocatalysts via supercritical carbon dioxide deposition. Then, the dispersion and 
electrocatalytic performance of the catalysts for MOR were compared in means of cyclic voltammetry. Results 
showed that Pd-Ni/MWCNT catalysts have a higher oxidation current than Ru-Ni/AC catalysts and increase 
in Pd ratio acts in favor of methanol electro-oxidation while for Ru-Ni/AC catalysts the stability of the catalyst 
is more dependent on the metallic state of Ru since the non-reduced Ru containing catalyst showed a better 
performance than metallic Ru containing catalysts.

Keywords: Direct Methanol Fuel Cells, Bimetallic Electrocatalysts, Supercritical Carbon dioxide Deposition.
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:: Paper No: GCGW - 2018 – P054 ::

THE IMPACTS OF WINDOW TO WALL RATIO AND 
ORIENTATION ON BUILDING ENERGY CONSUMPTION AND 

CO2 EMISSIONS UNDER CLIMATE CHANGE
Mümine Gerçek*, İlker Güçü 

Izmir Institute of Technology, Department of Architecture, Izmir, Turkey 
*Corresponding author e-mail: muminegercek@iyte.edu.tr 

Concerns about the effects of climate change on building thermal performance and CO2 emissions are im-
portant issues for making improvements in early stages of architectural design. There are different parameters 
associated with the building operations. In this context, design decisions about the openings of the buildings 
play crucial role for energy efficiency purposes, because of being one of the key factors for heat exchange pro-
cess. Therefore, the study mainly aims to investigate the effects of window to wall ratio (WWR) and window 
orientation on building annual heating, cooling energy consumptions and operational CO2 emissions with re-
spect to recent, 2050s and 2080s weather conditions of Izmir. The simulation model of a typical reference case 
for office buildings in Turkey is created in OpenStudio 2.3 plugin for SketchUp 2017. Then, twenty different 
scenarios are established by considering window to wall ratios of 0%, 20%, 40%, 60% and 80% and orientations 
facing cardinal directions (north, south, east, west), simultaneously. Besides, building performance simula-
tions are carried out in EnergyPlus 8.1. Analysis of these design alternatives are performed for each weather 
condition, and the outcomes of total sixty scenarios are presented in order to make comparisons between dif-
ferent building performance characteristics under climate change. As final phase of the study, the results of the 
simulations are evaluated by taking account of different weather conditions to reach the most efficient opening 
design alternative for an office building located in Izmir. Considering the average life time of buildings, the 
conclusions obtained from this study can be used as additional data for understanding the relation between 
transparent surface design and energy, environmental performance of buildings. 

Keywords: Climate change, Office buildings, Window to wall ratio, Window orientation, Energy consump-
tion. 

:: Paper No: GCGW - 2018 – P055 ::

EXERGETIC AND ENVIRONMENTAL ANALYSES OF TURBOJET 
ENGINE

Burak Yuksel1*, Ozgur Balli2, Huseyin Gunerhan3, Arif Hepbasli4, Halil Atalay5

1Izmir Institute of Technology, Izmir, Turkey
2First Air Supply and Maintenance Center, TURAF, Eskisehir, Turkey

3Ege University, Faculty of Engineering, Department of Mechanical Engineering, Izmir, Turkey
4Yasar University, Faculty of Engineering, Department of Energy Engineering, Izmir, Turkey

5Bozok University, Department of Mechanical Engineering, Yozgat, Turkey
*Corresponding author e-mail: burakyuksel@iyte.edu.tr

This study deals with exergetic and environmental analyses of turbojet engine used on the military training 
aircrafts. In the analysis, the engine data measured in the Engine Test Cell at First Air Supply and Maintenance 

Center of Turkish Air Forces in Eskisehir, Turkey are utilized. The exergy balance equations are derived for 
each component of the engine along with the overall the engine. Several thermodynamic parameters (the fuel 
exergy depletion ratio, the productivity lack ratio, the relative exergy consumption ratio, exergetic improve-
ment potential, exergetic improvement potential ratio, relative exergetic improvement potential, exergetic 
fuel-product ratio, and sustainability index) are used to evaluate the performance of the engine and its main 
components (the air compressor,  the combustion chamber, the gas turbine, the exhaust forward duct, the aft 
exhaust duct, and the mechanical shaft). Exergy losses and destructions are investigated to determine thermo-
dynamic inefficiencies. The energetic efficiency of the engine is calculated to be 19.89% while the exergetic 
efficiency of the engine is determined to be 18.77%. The highest exergy destruction rate of 2921.01 kW in the 
engine occurs within the combustion chamber (CC) because the CC has the minimum exergy efficiency with 
64.55% among the components. The mechanical shaft of the engine has the maximum sustainability index of 
100.65. An environmental analysis of the engine is also performed. 

Keywords: Turbojet engine exergy analysis, Exergy efficiency, Sustainability index, Environmental analysis.

:: Paper No: GCGW - 2018 – P056 ::

STUDY OF ENERGY EFFICIENCY OF A DRYING UNIT WITH A 
SOLAR DRYER AND ENERGY STORAGE SYSTEM FOR FRUIT AND 

VEGETABLE DRYING PROCESS
Halil Atalay1*, M. Turhan Çoban2, Burak Yüksel3 

1 Bozok University, Department of Mechanical Engineering, Yozgat, Turkey 
2 Ege University, Department of Mechanical Engineering, İzmir, Turkey

3 Izmir Institute of Technology, Department of Mechanical Engineering, İzmir, Turkey
*Corresponding author e-mail: halil.atalay@bozok.edu.tr

Drying of fruits and vegetables under hygienic conditions have a great significance. In our country, these prod-
ucts are generally dried by lying on the ground, but products dried by this method are prone to harmful effects 
like aflatoxin which degrades the quality of the products. Driers which are used for this purpose, maintain 
drying to take place under healthy conditions. Recently, solar energy has shown as an attractive alternative 
form of energy since systems using solar energy as the heat source in drying of the products do not require 
additional operational costs except initial investment costs. A solar energy drying system enables the drying 
of fruits and vegetables in a short time period, under healthy conditions and as a good- quality product. Day 
time utilization and requirement for an uninterrupted drying process restricts the use of solar energy. In this 
study, pear is dried with a solar dryer. Also, the thermal energy storage system, which uses paraffin (melting 
at 55-600C) as the phase change material, operating as independent of the drying system, stores the daytime 
solar energy and then, in the absence of solar energy, the stored energy was transferred to the drying system to 
ensure the continuity of the drying process. In addition, a recuperator unit was used for waste heat recovery. 
A mathematical model was developed for determine temperature and moisture distributions on pear slices. In 
the mathematical model, related to the thermal energy storage system, air temperature, mean temperature in 
the system, stored energy and available energy amounts were estimated. The model was compared with exper-
imental results and it was observed that the results were corresponded with each other. The advantage of the 
system is that it consumes less energy at the rate of 70% than the other drying techniques. 

Keywords: Solar Energy, Drying, Dried Pear, Energy Storage, Phase Change Materials.
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:: Paper No: GCGW - 2018 – P057 ::

CONVERSION OF SEAWEEDS INTO HYDROCHARS 
Ismail Cem Kantarli1*, Mehmet Pala2, Yeliz Yildirim3 and Jale Yanik3 

1 Ege University, Ataturk Medical Technology Vocational Training School, 35100, Bornova, Izmir, Turkey.
2 Department of Biosystems Engineering, Ghent University, Coupure Links 653, Ghent B9000-, Belgium.

3Ege University, Faculty of Science, Department of Chemistry, 35100, Bornova, Izmir, Turkey.      
*Corresponding author e-mail: ismail.cem.kantarli@ege.edu.tr 

In this study, conversion of seaweeds into hydrochar was investigated in order to obtain suitable energy feed-
stock. Hydrochars were produced from Fucus serratus, Alaria esculenta and a mixture of seaweeds, mainly con-
sisting of Cystoseria sp. and Laurencia sp, through hydrothermal conversion (sub-critical water, 200–250°C) 
method. Fuel characteristics and chemical structure of hydrochars have been determined using standard fuel 
analysis and spectroscopic methods. Hydrochar yields obtained from seaweeds were found to be lower than 
that of lignocellulosics. The temperature effect on hydrochar yield in the range of 200-250°C was insignificant. 
Hydrochars had lower ash contents in comparison to feedstocks which were due to the solubility of inorganics 
at subcritical water conditions. Because of lower ash content and higher carbon content, hydrochars from Fu-
cus serratus had the highest calorific value. The H/C and O/C atomic ratios of resulting hydrochar from Fucus 
serratus and Alaria esculenta became increasingly similar to those of lignite with higher process temperature, 
whereas the H/C and O/C atomic ratios of hydrochar obtained from mixture of Cystoseria sp. and Laurencia 
sp, at all temperatures were out of the range of lignite. FTIR spectrum of hydrochars and seaweeds revealed that 
decomposition of carbohydrates were almost completed during HTC at highest temperature for Fucus serratus, 
while they were not decomposed effectively for Alaria esculenta.and mixture of Cystoseria sp. and Laurencia sp.

Keywords: Hydrothermal conversion, Seaweeds, Hydrochar.

:: Paper No: GCGW - 2018 – P059 ::

THERMODYNAMIC ANALYSIS AND ASSESSMENT OF A 
GEOTHERMAL COOLING SYSTEM FOR A HOUSE

Buket Ozcan, Tuna Tacer, Ilkyaz Ekin Aykurt, Melisa Akpak, Nurdan Yildirim*, Huseyin Gunhan Ozcan, 
Arif Hepbasli

Yasar University, Department of Energy Systems Engineering, Izmir, Turkey 
*Corresponding author e-mail: nurdan.yildirim@yasar.edu.tr 

The main objective of this study is to design a geothermal assisted cooling system with a Vapor Absorption 
Chiller (VAC) to meet cooling demand of a 140 m2 single-family house in Izmir, Turkey. The monthly and 
annual cooling demands of the house were calculated first. Next, some thermodynamic properties of the VAC 
system such as pressures, temperatures, ammonia concentrations and flow rates of each stream were deter-
mined. The performance of the whole system was evaluated through Coefficient of Performance (COP). In 
performing the theoretical and design studies, Engineering Equation Solver (EES) software package was uti-
lized. As a result of the analysis, the cooling demand of the house was calculated as 4.48 kW. The COP of the 
VAC system was found to be 0.628 based on the operating conditions.

Keywords: Vapor absorption chiller, Geothermal energy, Residential cooling, Energy and exergy analyses.

:: Paper No: GCGW - 2018 – P060 ::

PHOTODEGRADATION OF OLIVE MILL WASTEWATER 
WITH SUNLIGHT USING NANO-ZNO-SIO2 COMPOSITE, ITS 

REUSABILITY AND THE QUALITY OF TREATED WATER
Çağlar Ulusoy, Delia Teresa Sponza

Dokuz Eylul University Engineering Faculty Environmental Engineering Department, Izmir/Turkey
e-mails: ulusoycaglar@gmail.com, delya.sponza@deu.edu.tr

In this study, nano ZnO-SiO2 was used to treat the pollutants from the olive mill industry wastewaters by 
photo-degradation. ZnO is widely used for treatment due to its cheapness and easy reachable. SiO2 is also 
productable under laboratory conditions. In this study the main target is to get synergetic effects of ZnO and 
SiO2 on the treatment of OMW due to qualification of these nano particles. The effects of increasing nano 
ZnO-SiO2 concentrations (0.5 g/L, 1 g/L 3 g/L, 5 g/L and 10 g/L), photooxidation times under sunlight 
(8,16, 24 and 36 hours) and different pHs (4, 7 and 10) were evaluated on the treatment of OMW pollutants. 
The photocatalytic reactions were performed under sunlight irradiation in summer months. The maximum 
pollutant removal efficiencies for COD, total phenol and TS obtained under sunlight were 77%, 73% and 64% 
with nano ZnO-SiO2 concentration (3 g/L) after 24 hours sunlight irradiation at pH 4. In this study, recovery 
capacity of Nano ZnO-SiO2 was studied. According to recovery studies nano ZnO-SiO2, this nano-composite 
can be used for six times for the treatment of OMW with yields as high as 30 % after sixth usage. The treated 
water was evaluated based on irrigation purposes.

Keywords: ZnO-SiO2, Photocatalytic degradation, Olive mill wastewater, Sunlight irradiation, Reuse, Recovery.

:: Paper No: GCGW - 2018 – P061 ::

REMOVAL OF PHENOLIC COMPOUNDS FROM OLIVE MILL 
WASTEWATER WITH SUNLIGHT IRRADIATION USING NANO-

ZNO-SIO2 COMPOSITE
Çağlar Ulusoy, Delia Teresa Sponza

Dokuz Eylul University Engineering Faculty Environmental Engineering Department, Izmir/Turkey
e-mails: ulusoycaglar@gmail.com, delya.sponza@deu.edu.tr

OMW contains phenolic compounds at very high levels. Phenolic compounds are strict to remove from 
OMW with classical treatment methods. In this study, removal from phenolic compounds were performed 
by using nano-ZnO-SiO2 under sunlight under optimum treatment conditions. The effects of concentration 
of nano composite, irradiation times and pH of OMW were investigated. The aim of this study is to remove 
the total phenol and three polyphenols (gallic acid, para coumaric acid, t-paracoumaric acid) in the OMW 
by nano-ZnO-SiO2 composite with photocatalytic treatment. The effects of increasing nano ZnO-SiO2 con-
centrations (0.5 g/L, 1 g/L 3 g/L, 5 g/L and 10 g/L), photooxidation times under sunlight (8,16, 24 and 36 
hours) and different pHs (4, 7 and 10) were evaluated on the treatment of OMW pollutants. The maximum 
pollutant removal efficiencies for total phenol obtained was 73% with nano ZnO-SiO2 concentration (3 g/L) 
after 24 hours sunlight irradiation at pH 4. The maximum removal efficiencies for gallic acid, para coumaric 
acid, t-paracoumaric acid were obtained as 90%, 5% and 5%, respectively.
Keywords: ZnO-SiO2, Photocatalytic degradation, Olive mill wastewater, Sunlight irradiation, Phenolic com-
pounds.
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:: Paper No: GCGW - 2018 – P062 ::

RESOLVING THE NON-PRODUCTIVE PERIODS OF SOLAR 
CHIMNEY BY INTEGRATING WITH  

WASTE-TO-ENERGY PLANT
Ali Habibollahzade*, Ehsan Houshfar, Amirmohammad Behzadi, Ehsan Gholamian, Mehdi Ashjaee 

School of Mechanical Engineering, College of Engineering, University of Tehran, P.O. Box 4563-11155, Tehran, Iran
*Corresponding author e-mail: a.habibollahzade@ut.ac.ir

Total global renewable energy capacity has been increasing worldwide, i.e. doubled from 2007 to 2016. The 
main disadvantage of most renewable energy-based plants is the lack of reliability for constant electricity pro-
duction. Solar chimney is a renewable based plant with a power production of near zero during the night times. 
In this study, we have proposed a renewable integrated cycle by combining two plants and thereafter produce 
a reliable amount of electricity all the time. The proposed combination is achieved by injecting outlet air from 
the condensers of Tehran’s waste to energy plant into the bottom of the chimney tower, just below the turbine. 
Tehran’s average climate data for 12 months of the year is initially obtained and the Manzanares prototype is 
used for the solar chimney power plant model. The solar chimney power plant is simulated with 3D CFD simu-
lation. The final power output of the solar chimney power plant reaches 20–70 kW and increased 20%–1200%, 
compared to the case without injection. This means power output of solar chimney power plant is at least 20 
kW in the hottest night of the year with 5% relative humidity. We have concluded that by combining these 
renewable based plants, one of the most important solar chimney disadvantages could be removed.

Keywords: Solar chimney power plant, Waste to energy, CFD, Renewable energy, Exergy.

:: Paper No: GCGW - 2018 – P063 ::

EXERGY AND EXERGOECONOMIC ASSESSMENT OF TEHRAN’S 
WASTE TO ENERGY POWER PLANT

Amirmohammad Behzadi*, Ehsan Houshfar, Ali Habibollahzade, Ehsan Gholamian, Mehdi Ashjaee 

School of Mechanical Engineering, College of Engineering, University of Tehran, P.O. Box 4563-11155, Tehran, Iran
*Corresponding author e-mail: a.m.behzadi@ut.ac.ir

Converting municipal waste into energy through the Waste-to-Energy (WtE) technology has been growing 
fast during the past decades. Besides the considerable reduction in the waste volume, it can generate steam 
and/or electricity. In the present work, energy, exergy, and exergoeconomic analysis techniques are used to 
investigate the performance of Tehran’s 3 MW WtE plant. In the exergoeconomic analysis, the exergy cost of 
the stream, annual capital investment, and operating and maintenance costs are analyzed. Combination of eco-
nomic principle and exergy analysis has been used to minimize the power generation costs. MSW is converted 
to a high enthalpy syngas via gasification to produce the required heat for steam generation in a Rankine power 
cycle. The effect of different inlet parameters is investigated on the target variables: net produced work, exergy 
efficiency, and power cost rate. Also, the exergy destruction and the exergetic efficiency of every component 
is calculated to assess the irreversibilities in the system. Results show that the gasifier has the highest exergy 
destruction. The overall exergy and energy efficiencies are 14.49% and 17.27%, respectively. Additionally, by 

increasing the turbine inlet pressure, the power cost rate will decrease, and the net produced work and the 
overall system efficiency increases. It is further realized that the moisture content and gasification temperature 
have an indirect effect on the exergy efficiency of the gasifier.

Keywords: Gasification, Waste to energy, Exergoeconomic, Thermodynamic analysis, Exergy.

:: Paper No: GCGW - 2018 – P064 ::

SIMULATION FOR TECHNO-ECONOMIC AND 
ENVIRONMENTAL EFFECTS OF HEAT AND ELECTRICITY 

GENERATION FROM SOLAR ENERGY
Levent Colak1, Celaleddin Can Tutasi2 

1Baskent University, Faculty of Engineering Department of Mechanical Engineering, Ankara, Turkey
2Baskent University, Institute of Science Engineering Department of Energy Engineering, Ankara, Turkey

*Corresponding author e-mail: lcolak@baskent.edu.tr

Electricity and hot water yields are possible from the infinite source of sun. Although the usage of solar energy 
for hot water is widespread technology especially in Turkey for a while, usage method of solar energy ap-
proach is increased to generate electricity. The controversial issue is that the solar energy is shared for thermal 
and electricity systems, if consumer needs both. Process of design for both system, there are some limitations 
should be considered which are place (area), needs and earnings. In addition to all, there is a developed system 
PV/T, considered in this research, collects irradiation for both in one surface and simultaneous generation. 
The research results provide mathematical modeling and simulation of a system for the consumer who needs 
both thermal and electricity. Analysis of this hybrid system optimization shows that significant parameters of 
design are temperature and irradiation; however, two arguments may have different influences for two tech-
nologies. Moreover, it is seen that the system has an effect on environment affirmatively by decreasing carbon 
emission thanks to usage of renewable sources.

Keywords: Solar energy, PV/T, Carbon emission, Techno-economic, Simulation.
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:: Paper No: GCGW - 2018 – P066 ::

STEAM GASIFICATION OF ALMOND SHELL 
Seckiner Dulger Irdem1*, Suat Ucar2, Jale Yanik1 

1Ege University, Faculty of Science, Chemistry Department, Izmir, Turkey
2Dokuz Eylul University, Izmir Vocational School, Izmir, Turkey 

*Corresponding author e-mail: seckinerdulger@hotmail.com 

In this study, thermal and catalytic steam gasification of almond shell (AS) was carried out using a double-bed 
reactor in a two-stage process:1st stage was pyrolysis of biomass and steam gasification of biomass char (in top 
bed); 2nd stage was tar degradation and steam reforming of gases evolved from top bed (in bottom bed). The 
gases produced during the process were mainly H2 and CO2, and some amount of CO, CH4 and light hydrocar-
bons. In all experiments top bed temperature was hold at 850 ºC. In thermal gasification, different bottom-bed 
temperatures (600, 700 and 850ºC) were tested. In catalytic experiments, seaweed ash, red mud(RM), Ni 
and Ni-Ce loaded red mud were used as catalyst.  Temperature was found as the main effect on hydrogen 
production. In gasification at the temperatures 850-850ºC, H2 yields from both thermal and catalytic runs 
were almost the same (~ 1200 mL H2/g biomass). However, in case of low bottom bed temperatures, catalytic 
gasification produced H2 in higher yields compared to thermal runs at same conditions. In gasification at the 
temperatures 850-700 ºC, highest H2 yield (1340 mL H2/g biomass) was obtained in presence of Ni(10%) / 
RM. In addition, the addition of seaweed ash into AS increased the H2 yield due to the enhancing char gasifi-
cation reaction.

Keywords: Biomass, Steam gasification, Hydrogen.

:: Paper No: GCGW - 2018 – P067 ::

DAYLIGHT PERFORMANCE OF HIGH-RISE BUILDING AS 
PARAMETER FOR ENERGY MANAGEMENT  

Darioush Bashiri Hamidabad1*, Hasan Begeç2

1Dokuz Eylul University, Department of Architecture, Izmir, Turkey 
2Dokuz Eylul University, Department of Architecture, Izmir, Turkey 

e-mails: darioush.bashiri@deu.edu.tr,  hasan.begec@deu.edu.tr 

A global movement of green skyscrapers is upon us. Architects, engineers, developers, and clients are pioneer-
ing this shift towards eco-towers. These towers are shaping the future of high-rise buildings and utilizing green 
technologies on an entirely new scale. In sustainable high-rise buildings especially, an integrated process is nec-
essary because of their scale and the fact that green design affects so many different elements of a building, such 
as daylighting, which in turn concerns siting, orientation, building form, facade design, floor to-floor heights, 
interior finishes, electric lighting controls, and cooling loads, among other things.

This paper presents summary information from a noncritical literature review on daylighting and solar energy 
in high-rise buildings. high-rise buildings have great potential to gain solar radiations because of their vast 
facade. Glazed facades are often proposed with the intent to guarantee high daylight levels and wide exteri-
or views. However, an increasing attention is nowadays recognized to glare issues and indoor comfort levels. 
Applying daylighting strategies in high-rise buildings have a meaningful effect on reducing the total annual 

cooling and heating energy demand. Daylighting is an effective strategy to maintain a comfortable indoor envi-
ronment and provides great opportunities for energy savings in buildings. This paper summarizes the benefits 
and defects of daylighting and solar energy effects on high-rise buildings. High-rise buildings are seemingly 
well-tuned to their climate; and they provide a major portion of their own energy requirements through inte-
grated passive design, daylighting, and intelligent control systems. Daylighting has been associated with higher 
productivity, lower absenteeism, fewer errors or defects in products, positive attitudes, reduced fatigue, and re-
duced eyestrain. Good daylighting strategies and concepts are also discussed in the guide on building systems.

Keywords: Daylighting, High rise building, Solar energy efficiency, Effective solar strategy.

:: Paper No: GCGW - 2018 – P068 ::

THE IMPACT OF CLIMATE CHANGE ON THE PERFORMANCE 
OF FLEXIBLE PAVEMENTS 

Amal Abdelaziz1*, Chun-Hsing Ho1 and Dada Zhang2

1Northern Arizona University, Dept. of Civil Engineering, Construction Management & Environmental Engineering, Flagstaff, 
AZ, USA

2Northern Arizona University, Dept. of Mathematics and Statistics, Flagstaff, AZ, USA
*Corresponding author e-mail: aa2399@nau.edu

The increase in unpredicted extreme weather events around the globe, is rising many challenges that could sig-
nificantly impact the performance of civil infrastructure systems. Transportation infrastructures are one of the 
main systems affected by the changes in weather patterns. Flexible pavements constitute one of the most crit-
ical systems of transportation infrastructures. The purpose of this paper is to investigate the impact of climate 
change on the performance of asphalt concrete pavements. A study was conducted using historical climate 
data and laboratory tests to predict the influence of the increase in temperature due to climate change on the 
behaviors of asphalt concrete pavements. The performance of pavements was evaluated based on the perma-
nent deformation or rutting that is expected to occur over the service life. The results of the study showed that, 
changes in weather patterns, could substantially impact the serviceability of pavements by reducing its rutting 
life. The study also showed that relying on historical climate data to design pavements, is no longer an effective 
approach, due to the changes in average temperatures, precipitations and sea levels. 

Keywords: Climate change, Pavements, Rutting, Geographic Information System, Infrastructures.
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:: Paper No: GCGW - 2018 – P070 ::

APPLICATION OF ASPEN PLUS TO RENEWABLE HYDROGEN 
PRODUCTION FROM GLYCEROL BY STEAM REFORMING 

Derya Ünlü, Nilüfer Hilmioğlu*

Kocaeli University, Department of Chemical Engineering, Kocaeli, Turkey 
*Corresponding author e-mail: niluferh@kocaeli.edu.tr 

This study is aimed to investigation of hydrogen production from glycerol in Aspen Plus. The effect of reaction 
temperature, water/glycerol molar feed ratio and reactor length and diameter on the mole fraction of compo-
nents and conversion of glycerol was investigated. The synthesis of hydrogen from glycerol was carried out by 
using plug flow reactor.  Thermodynamic model SRK (Soave-Redlich-Kwong) was chosen as the property model. 
The glycerol conversion and mole fractions of products were examined. The optimum process conditions are de-
termined. Reactor design has been done in Aspen Plus. The obtained results are shown that Aspen Plus has been 
successfully applied to investigate the effects of reaction parameters and reactor sizing. 

Keywords: Aspen plus, Glycerol, Hydrogen, Steam reforming. 

:: Paper No: GCGW - 2018 – P071 ::

HYDROGEN SEPARATION USING GRAPHENE NANOPLATE 
INCORPORATED POLY (DIMETHYL SILOXANE) MEMBRANE 

Filiz Ugur Nigiz, Nilufer Durmaz Hilmioglu* 

Kocaeli University, Department of Chemical Engineering, Kocaeli, Turkey  
*Corresponding author e-mail: niluferh@kocaeli.edu.tr 

Hydrogen based energy devise is promising as an alternative to fossil fuel. Hydrogen-rich fuel is a key solution 
to reduce the emission of CO2 and other gasses and contributes for future’s “zero emission” energy politics. 
Hydrogen can be produced from the renewable feedstock and it is basically defined as ‘bio-hydrogen’. However, 
there are some drawbacks to limit the bio-hydrogen production; the important one is the hydrogen purification. 
Membrane gas separation is one of the efficiency hydrogen purification/separation techniques. The performance 
of the MGS is directly related to the materials to be used for membrane synthesis. In this study, nanocomposite 
graphene nanoplate (GNP) incorporated poly (dimethyl siloxane) (PDMS) membrane was produced and used 
for the purification of hydrogen from model bio-hydrogen syngas which was also included carbon dioxide, and 
nitrogen. Effect of GNP addition, trans-membrane pressure and membrane thickness on gas selectivity was eval-
uated. As a result, GNPs addition increased the hydrogen selectivity. The highest selectivity of 7.65 was obtained 
for CO2/H2. Briefly, it was observed that the GNP was appropriate to increase hydrogen selectivity (H2/N2 and 
H2/CO2) and PDMS was appropriate matrix to increase CO2/H2 selectivity.  

Keywords: Hydrogen separation, Membrane gas separation, Nanocomposite membrane.

:: Paper No: GCGW - 2018 – P072 ::

SOCIAL AND ENVIRONMENTAL IMPACT OF HYDROELECTRIC 
POWER PLANTS 

Hür Hassoy
Ege University, Faculty of Medicine, Department of Public Health, Izmir, Turkey

e-mail: hhassoy@gmail.com

By the end of 2015, 25.8%of the produced electricity, which is 259.7 billion kWh in total, is provided from the 
hydraulic source. When the whole planned Hydroelectric Power Plant (HPP) projects are completed, there 
will be 1383 HPP in Turkey. The objective of this review is to evaluate the impact of HPPs on the environ-
ment and people in the context of the international privatization policies. In the past decade, the legislation on 
HPPs changed and HPP construction tasks have been transferred to private sector. The construction of mini 
and micro hydroelectric power is permitted with the amendments made in the legislation and private sector 
is allowed to produce and sell electricity from its constructed HPP. Destruction of vegetation, forests, natural 
habitats of endemic species, water quality degradation and negative impact on aquatic life, deltas, wetlands, 
groundwater, historical are the environmental effects of HPP. Migration and its social problems, the economic 
effects, electricity transmission lines related problems and the increase of parasitic diseases are the effects on 
humans. There are many deficiencies and errors during the preparation process of the environmental impact 
assessment report. Community participation meetings and review and evaluation committee meetings are also 
non-functional. Water policies in Turkey are formed parallel to the international privatization policies. 
Keywords: Hydroelectric power plant, Environmental effect, Water policies, Privatization, Social and envi-
ronmental impact.

:: Paper No: GCGW - 2018 – P074 ::

CLIMATE CHANGE EFFECTS ON ARCTIC SHIPPING ROUTE 
Sinan Yirmibesoglu*, Ozgun Oktar, Burcu Ozsoy 

Istanbul Technical University, Polar Research Center (ITU PolReC), Istanbul, Turkey 
*Corresponding author e-mail: yirmibesoglu16@itu.edu.tr

Sea ice extent reaches nearly fourteen million kilometers square surface area over the Arctic Ocean during the 
winter months. Its surface extent shrinks more than ten million kilometers square during summer with increase 
of temperature. Arctic ocean has a quickest route between continents, but sea ice is an obstacle for the vessels to 
navigate in these routes. Icebreakers are the strongest structured ships for this kind of voyages with their unique 
design. The commercial vessels go through in Arctic routes with assistance of those icebreakers during summer 
months. Extent of sea ice decreased almost every year in the last thirty-year period with the effects of global cli-
mate change. As consequences of this melting period, the first commercial ship which is a Russian liquefied natu-
ral gas (LNG) tanker passed the Arctic Ocean without assistance of icebreakers in this year. 
Sea ice extent and concentration are being followed daily by developing remote sensing technology. According to 
some sea ice modelling scenarios, there will be no more sea ice in the Arctic Ocean in the next century because 
of the increasing temperature and CO₂ ratio in the atmosphere. If the sea ice disappears in the north pole, this 
will cause the changes in ocean currents, especially the conveyor belt which complete its turn in one thousand 
years after rotating all world. Also, the melting sea ice will cause less reflectivity from earth surface. This study will 
discuss the consequences of climate change and the current status of sea ice by using remote sensing technology.
Keywords: Global climate change, Sea ice, Polar regions.
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:: Paper No: GCGW - 2018 – P075 ::

CHANGES OF SEA ICE EXTENT STUDIES IN TURKISH 
ANTARCTIC EXPEDITION-I 

Sinan Yirmibesoglu*, Ozgun Oktar, Burcu Ozsoy 

Istanbul Technical University, Polar Research Center (ITU PolReC), Istanbul, Turkey 
*Corresponding author e-mail: yirmibesoglu16@itu.edu.tr

Sea ice occurrence is quite important for the ocean currents to be effective. The waters come to polar regions 
with ocean currents of tropical latitudes, cool down through cold sea ice. While sea ice occurs the salt of the sea 
water sinks to the bottom. This alteration creates the greatest current called thermohaline cycle. If the average 
temperature and CO₂ rate in the atmosphere continue to increase, there will be no more sea ice in the next 
future. The main role of the sea ice is reflecting sunlight back to space rather than absorbing it into earth. This 
called as albedo effect which helps to stabilize earth's temperature.

Turkish Antarctic Expedition – I (TAE – I) was carried out by participation of nine scientists between Febru-
ary and April 2017 onboard the Research Vessel Australis. The navigation route was 2100 nautical miles long, 
had two sections as northern passage and southern passage. Sea ice observations studies carried out in seven 
days during thirty-days voyage. This year, Antarctic sea ice extent reached its minimum in the last thirty years as 
a result of global climate change. Sea ice reports of TAE – I will be compared with second observation reports 
after completion of TAE – II (Turkish Antarctic Expedition – II) in 2018. This study will show the changes 
of sea ice extent near the coastline of Antarctic continent between 62° S and 68° S latitudes. The local sea ice 
observations will compare with sea ice extent images of remote sensing satellites. This study will also include 
Göktürk – 2 and RASAT satellites to examine changes of sea ice. 

Keywords: Global climate change, Sea ice, Antarctica, Turkish Antarctic Expedition.

:: Paper No: GCGW - 2018 – P076 ::

HYDROGEN PRODUCTION FROM COFFEE WASTE 
Hakan Cay, Gozde Duman, Jale Yanik*

Ege University, Faculty of Science, Chemistry Department, Izmir, Turkey
*Corresponding author e-mail: jale.yanik@ege.edu.tr

The aim of this work is to produce hydrogen from coffee wastes, their biochars obtained at 300 °C and 500 °C 
(BC300 and BC500) via steam gasification process in a double-bed reactor. The used gasifier, main gasification 
reactions took place in top- bed of reactor, while tar reforming reactions took place in bottom-bed of reactor. 
The effects of temperature, catalyst and feedstock type on hydrogen production and tar reforming were com-
paratively investigated. The different bottom-bed temperatures (600 - 850 ºC) were tested in the meanwhile 
the top bed temperature was held at 850 ºC. In case of raw spend coffee beans, by increasing of bottom bed 
temperature from 600 °C to 850 °C, H2 yield increased from 697 mL H2 /g biomass to 1155 mL H2 / g biomass 
and tar amount decreased by 81%. On the other hand, tar amount and H2 yield were considerably changed by 
using of biochars as feedstock instead of raw biomass. In comparison of raw biomass gasification, H2 yield in-
creased two (for BC300) and three (for BC500) folds. In catalytic experiments, alkaline (dolomite and mussel 

shell) and iron (red mud) catalysts were used as catalyst.  The catalysts had no considerable effect on gas yields, 
but they reduced the tar formation. 

Keywords: Biomass, Coffee wastes, Biochar, Steam gasification, Hydrogen.

:: Paper No: GCGW - 2018 – P077 ::

ADAPTATION STRATEGIES FOR SEA LEVEL RISE IN COASTAL 
CITIES OF TURKEY 

Çağla Ercanlı1*, Gökçeçiçek Savaşır1, Ayça Tokuç1, Ayşegül Altınörs Çırak2

1 Dokuz Eylul University, Department of Architecture, Izmir, Turkey
 2 Dokuz Eylul University, Department of City and Regional Planning, Izmir, Turkey 

*Corresponding author e-mail: cagla.mim@gmail.com 

Sea level rise due to global warming and climate change is among the most significant environmental problems 
in the 21st century. Sea level rise is becoming a threat to the coastal areas, where population and socio-eco-
nomic focal points are mostly concentrated in. This global threat would have significant impacts for Turkey, 
especially in coastal areas, cities and settlements that are important trade and tourism centers. According to 
the IPCC’s 5th Assessment Report in 2013, global average surface temperature is expected to rise in the range 
of 0.3-0.7 °C in the period of 2016-2035. Accordingly, the average global sea-level rise is estimated to be in the 
range of 0.26 m to 0.82 m during the period of 2081-2100. Among a number of coastal cities, İstanbul, İzmir, 
Muğla and Antalya in particular would face the risk of sea level rise in the near future (2050-2100). However, 
adaptation strategies in the scales of urban design and architecture developed for Turkish coastal areas are 
lacking. Within this framework, this paper focuses on adaptation strategies for sea level rise in coastal cities 
of Turkey. Dwelling on the future scenarios, it brings a number of questions into being: Will climate change 
scenarios be a threat for the coastal cities of Turkey? What kind of strategies should be considered and what 
kind of adaptation strategies could be developed for the physical, spatial and social qualities of the coasts in 
Turkey? The amount of risk in Turkey can be determined by considering the morphological structures, diver-
sities, densities and coastal uses of the existing cities and settlements. Thus, developing awareness by adapting 
the estimated climate change impacts to the cities in Turkey would lay a ground for further studies within the 
frameworks of architectural and urban design.

Keywords: Global warming, Climate change impacts, Sea-level rise, Adaptation strategies, Coastal cities and 
settlements in Turkey.
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:: Paper No: GCGW - 2018 – P078 ::

DESTRUCTION OF ESTROGENS USING PHOTOCATALYTIC 
PROCESS AS REINFORCE TREATMENT SYSTEMS 

Golnar Matin1*, Navid Kargar2, Amir Abbas Matin 3, Ali Reza Amani-Ghadim4, Hasan Baha Buyukisik5

1,2,5Department of Marine-Inland Water Sciences and Technology, Faculty of Fisheries, Ege University, 35100 Bornova, Izmir, Turkey 
3,4Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani University, 161-53714 Tabriz, Iran

*Corresponding author e-mail: golnarmatin@gmail.com 

Expansion of organic chemicals contamination especially which have endocrine disrupting effects in waste-
water threat environment health by contaminate water resources and food chain by deposit in sea products. 
Considering the disadvantages of these chemicals on environment and human health, it is essential to treat-
ment and elimination of these pollutants, however, in most countries there is no official rules for destruction 
of endocrine disrupting chemicals. 
We were chosen Estrone and 17 β Estradiol to study, regards watch list in the field of water policy of Europe-
an Union (DIRECTIVE 2013/39/EU). Real samples were gathered from effluent of a wastewater treatment 
plant (WWTP) with input of both municipal and industrial wastewater. Row sewage was exposed to physical, 
chemical and biological processes in the WWTP. 
Solid phase micro extraction method by hollow fiber has used for samples extracting due to its compliance 
with green chemistry. Hollow fibers provide fast and sensitive extraction method for volatile organic com-
pounds. Under optimum extraction condition, HPLC used for measures Estrone and 17 β Estradiol. 
After assessing the contents of studied analytes, the pilot reactor was designed to complete the treating system. 
In added system, treated wastewater was passed over glass surface covered by titanium dioxide (TiO2) under 
UV light. Using photocatalytic process has shown a great potential for wastewater treatment technology. Opti-
mum refining condition was selected through changes in effective factors in degradation. 
Experimental results shown the efficient effects of photocatalytic system on studded chemical materials. TiO2 
photocatalytic modifications can successfully utilized for the degradation of organic pollutants in wastewater 
treatment plants.
Keywords: endocrine disruptors, solid-phase micro extraction, wastewater treatment, photocatalytic process

:: Paper No: GCGW - 2018 – P079 ::

EFFECT OF HYDROGEN ENRICHMENT ON THE EXERGY 
EFFICIENCY OF BLENDED METHANE-HYDROGEN MILD 

COMBUSTION
Amin Khanlari1, Ali Salavati-Zadeh2, Mobin Mohammadi1, Vahid Esfahanian1,2*,  

Seyyed Bahram Nourani Najafi3

1School of Mechanical Engineering, University of Tehran, Tehran, Iran 
2Vehicle, Fuel and Environment Research Institute (VFERI), University of Tehran, Tehran, Iran

3Energy and Sustainability Research Institute Groningen (ESRIG), University of Groningen, Netherlands
*Corresponding author e-mail: evahid@ut.ac.ir 

An exergetic-based analysis of blended methane-hydrogen combustion in a MILD burner is performed. The 
effects of hydrogen enrichment on exergy efficiency of a MILD burner with various amounts of hydrogen 
are analyzed. The simulations are carried out employing computational fluid dynamics (CFD) coupled with 
reduced chemical mechanism. The simulations are carried out using OpenFOAM v. 3.0. The results indicate 
considerable the pivotal role of the amount of hydrogen present in the fuel stream. It is therefore evident that 
hydrogen enrichment could be considered as a promising strategy for further increasing the exergy efficiency 
of burners working in MILD combustion mode. 

Keywords: MILD combustion, Hydrogen enrichment, Exergy analysis. 
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:: Paper No: GCGW - 2018 – P082 ::

THE EFFECT OF WIND SPEED AND TEMPERATURE CHANGES 
ON PERFORMANCE OF PAVEMENTS: FINITE ELEMENT 

ANALYSIS
Chun-Hsing Ho1*, Amal Abdelaziz 1, Hengming Dai2 

1Northern Arizona University, Dept. of Civil Engineering, Construction Management & Environmental Engineering, Flagstaff, 
AZ, USA

2Former Student, Northern Arizona University, Dept. of Mechanical Engineering, Flagstaff, AZ, USA
*Corresponding author e-mail: chun-hsing.ho@nau.edu

This paper analyzed the heat transfer process within the layers of both asphalt concrete (AC) pavement and 
Portland concrete (PC) pavements and provided better understanding on the temperature predictions due to 
the effect of wind speed. Natural environment such as temperature changes and wind speed have been found 
to have influence on the heat energy absorption of pavement surfaces. The effect of wind speed is believed to 
have an impact on the solar radiation filtration. The purpose of this research is to systematically determine 
the surface temperature changes of AC and PC pavements caused by solar radiation and wind speed. Finite 
element method (FEM) and heat transfer theory were performed to analyze solar radiation and temperature 
variations. Filed observations and temperature collections were conducted to compare the analysis results. 
The paper concludes that the effect of wind speed has a significant influence on the accuracy of temperature 
predictions of AC and PC pavements. 

Keywords: Finite element analysis, Wind speed, Temperature change, Pavement analysis.

:: Paper No: GCGW - 2018 – P083 ::

CARBON FOOTPRINT OF SOL-GEL METHOD APPLIED FOR 
FLAME RETARDANCY OF COTTON FABRIC

Yesim Unvar1, Evren Sergin1, Aysun Aksit1*, Eylem Kılıc2

1Dokuz Eylul University, Department of Textile Engineering, Izmir, Turkey
2Usak University, Department of Material Science and Nanotechnology Engineering, Usak, Turkey

*Corresponding author e-mail: aysun.cireli@deu.edu.tr

The textile industry is an intense user of chemicals, water, and energy throughout the textile production chain; 
hence especially consist of dominant processes in terms of emission of greenhouses gases and contribution to 
global warming potential. In this phase, it is quite important to develop alternative methods, which reduce the 
need for raw material, energy and have the potential to minimize the waste. The sol-gel technique is prominent 
as one of the alternatives to reduce environmental load caused by textile wet finishing processes. It enables 
functional properties on textile surfaces with less mass and energy input and almost without waste in compar-
ison to conventional methods. Particularly, the flame retardancy of cotton fabrics is enhanced significantly via 
sol-gel method. However, there is still need of systematic and holistic assessment to clarify the environmental 
profile the sol-gel technique as predicted solution for industrial scale.

In this study, Life Cycle Analysis (LCA) was performed to quantify and evaluate the carbon footprint related 

to production of the flame-retardant cotton fabric using sol-gel technique. Life cycle inventory data for the 
flame-retardant finishing processes were collected from the section of the patent application filed with the 
number 2016/20343 in Turkey under the master’s thesis study. LCA has been carried out using the GaBi 
6 Software (Thinkstep). The global warming potential was obtained using factors defined by Centrum voor 
Milieukunde Leiden (CML, 2001).

Keywords: Life cycle analysis, Carbon footprint, Sol-gel method, Flame retardancy, Cotton fabric.

:: Paper No: GCGW - 2018 – P085 ::

HYDROCHARS AS SOIL AMENDMENT
Asli Toptas Tag1, Gozde Duman1, Suat Ucar2, Jale Yanik1 

1Ege University, Faculty of Science, Chemistry Department, Izmir, Turkey
2Dokuz Eylul University, Izmir Vocational School, Izmir, Turkey 

*Corresponding author e-mail: jale.yanik@ege.edu.tr

In this study, we investigated the effect of biomass type and hydrothermal carbonization conditions on the soil 
amendment characteristics of hydrochar derived from food industry wastes. HTC experiments were carried 
out between 150-275 °C at 0.05-0.55 biomass: water ratio and for 0-300 min. duration time and optimized 
hydrochar production condition by using Design Expert Software programme. HTC properties relating to 
its agronomic value, such as pH, electrical conductivity (EC), cation exchange capacity (CEC), polycyclic 
aromatic hydrocarbon (PAH) and water extractable nutrients were determined. The temperature and biomass 
type were the significant factors affecting the hydrochar properties. It was found that hydrochars might be 
more suitable than biochars from the point of PAH content, pH and CEC values. 

Keywords: Hydrochar, Biomass, Carbon Sequestration, Soil Amendment. 
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:: Paper No: GCGW - 2018 – P086 ::

DETERMINATION OF POLYCYCLIC AROMATIC 
HYDROCARBONS IN TREATED WASTE WATER AND REMOVAL 

PROSSES USING PHOTOCATALYTIC SYSTEM
Navid Kargar 1*, Galnar Matin 2, Ali Reza Amani-Ghadim 3, Amir Abbas Matin 4, Hasan Baha Buyukisik 5

1,2,5 Department of Marine-Inland Water Sciences and Technology, Faculty of Fisheries, Ege University, 35100 Bornova, Izmir, 
Turkey 

3,4 Department of Chemistry, Faculty of Sciences, Azarbaijan Shahid Madani University, 161-53714 Tabriz, Iran
*Corresponding author e-mail: navidkargar@gmail.com 

Polycyclic aromatic hydrocarbons (PAHs) are known as ubiquitously present environmental pollutant. More 
than one hundred PAHs exist in the environment and often occur as complex mixtures. Due to ability to affect 
the endocrine systems of humans and animals, also toxic and carcinogenic effects of some PAH compounds, 
they are included among the priority pollutants announced by the U.S. Environmental Protection Agency 
and priority substances to the water farm work DIRECTIVE 2013/39/EU. Effluents of waste water treatment 
plants convey compounds of PAHs in the sea so, loss of species in aquatic environment and developmental 
delays and deformities in amphibians is inevitable. 

In this study, solid phase micro extraction (SPME) was effectively performed for extraction PAH compounds 
from real samples gathered from effluent of a waste water treatment plant (WWTP) with input of both munic-
ipal and industrial waste water. Row sewage was exposed to physical, chemical and biological processes in the 
WWTP. Under optimum extraction condition, GC-MS used for investigating target analytes.

Pilot photocatalytic reactor was designed to improve the treating system. Treated waste water was passed over 
glass surface covered by titanium dioxide (TiO2) under UV light. Two important aim were followed in this 
method. First of all, the series of experiments were designed by changing effective factors. During treating time 
several samples were analyzed to determine the purification process and choosing the optimum destruction 
condition. Next step was performed to identification of new degradation products.

In environmental researches it should be considered to use methods in accordance with green chemistry as 
performed in this research. The results of this study provide new insight into the advantages and disadvantages 
of using photocatalytic process and UV light as reinforce treatment systems in destruction of PAHs. 

Keywords: Polycyclic aromatic hydrocarbons, Solid-phase micro extraction, Wastewater treatment, Photo-
catalytic process.

:: Paper No: GCGW - 2018 – P087 ::

ENVIRONMENT STANDARDS POLICIES AND STRATEGIES 
SUSTAINABLE BUILDING TECHNOLOGY IN MEXICO

David Carlos Avila
University of Guadalajara, Mexico

e-mail: davidavila_22@hotmail.com

The present project analyzes the conditions of the actual construction standers and their relationship with the 
conditions of global warming mitigation and adaptation of the western zone of Mexico. The analysis of the 
energy efficiency will be based mainly on the conditions of sustainability, understanding that the consumption 
of the energy and the water is certain determined for the conditions of habitability. Consequently, a series of 
sustainable sections was developed to be applied in the construction criteria as a global warming mitigation 
solution in Mexico, reason for which it is decided to choose a specific place to exemplify the points treated in 
the development of the investigation. The presentation includes the different analysis stages, the data process-
ing and the standards proposals, which are grouped according to the "criteria of sustainability" for the sustain-
able urban development and the construction of sustainable buildings.

The analysis of the energy efficiency will be based mainly on the conditions of sustainability, understanding 
that the consumption of the energy and the water is certain determined for the conditions of habitability. A 
sustainable construction can be a space completely integrated to the natural landscape and the natural flows of 
an ecosystem or can be an artificial place with a high energy performance, built with low environmental impact 
materials.

The primary objective is to maximize the energy efficiency, to reduce the carbon dioxide emissions, the con-
servation of the natural resources, as well as to integrate sustainable technologies and to make integral an urban 
planning with citizen participation in the different phases from the project. The analysis of the energy efficien-
cy will be based mainly on the conditions of sustainability, understanding that the consumption of the energy 
and the water is certain determined for the conditions of habitability.

Adaptation will occur in new constructions if standards are enhanced. As for counteracting consequences of 
heat waves, installation of air conditioning in existing buildings could be expected, along with a demand for 
buildings with more efficient indoor climate control and global warming adaptation.

Keywords: Building standards, Energy saving, Global warming.
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:: Paper No: GCGW - 2018 – P088 ::

ENERGY HOUSING POLICIES AND STRATEGIES AS A SOLUTION 
FOR THE CLIMATE CHANGE IMPACT 

Silvia Arias
University of Guadalajara, Mexico
e-mail: silviarias29@hotmail.com

The present work analyses on the comparison between traditional and contemporary houses in Mexico by 
analyzing design characteristics of the traditional house that could be adopted in the new urban development 
in order to further improve occupants´ comfort and minimize energy consumption while considering issues of 
climatic requirements of contemporary living and culture issues which may also influence the housing design 
and its performance. This must be considered as a perfectibility study and potential savings would only be 
possible if recommendations are adequately implemented and look for the occupants’ comfort and quality of 
the architecture.
The principal intention of the present research is the study of the housing policies conditions of a rural commu-
nity western Mexico, with the purpose of establishing the sustainable parameters to realize recommendations 
of energy savings in rural houses as a solution for the climate change impact. This paper proposes an alternative 
of sustainable technology for energy savings in the rural communities, by means of mechanisms that provides 
the energetic efficiency used in the air conditioning, the artificial lighting, as well as the equipment connected 
in all the processes of the building: From the project, the construction, the habitability and the maintenance.
For the suitable power efficiency of the houses the use of passive systems like auxiliary elements is due to 
consider controlling an architectonic space in inadequate bioclimatic conditions. These systems activate and 
work by themselves, reason why it is not the same to talk about passive systems that to architectonic elements 
of climatic control.
This paper analyses some important aspects integral to the development of a national normative structure of 
adaptation to climate change, discusses practical considerations, and proposes a new policy design approach 
for more efficient elaboration and implementation of adaptation policy and strategies.
Keywords: Building standards, Energy saving, Global warming.

:: Paper No: GCGW - 2018 – P092 ::

INVESTIGATION OF EMISSION INVENTORY FOR CEMENT 
PRODUCTION BASED ON THERMAL IRREVERSIBILITY 

M.Ziya Söğüt1, Kateryna Synylo2, T. Hikmet Karakoç3

1 Piri Reis University, Maritime Faculty, Tuzla, Istanbul, Turkey 
2 Institute of Ecological Safety, National Aviation University, Kiev, Ukranie

3 Dep.Airframe and Powerplant Maintenance, Anadolu University, Eskisehir-Turkey
*Corresponding author e-mail: mzsogut@gmail.com

The cement sector, which has about 50% of the cost of energy consumption, has a high threat of environmen-
tal impact as well as intensive energy consumption. In addition to effective and efficient use of energy in this 
sector, alternative studies have become a necessity in order to eliminate such threats. The sector will be lead 
as related to the potential for thermal sourcing in the industry to approach about 80%, the identification of 

the thermal sources-derived potentials in the work. In this context, the thermal effects on the emission loads 
of the irreversibility’s occurring in the systems should be shaped by an inventory operation. In this study, the 
thermal inefficiency of the production was evaluated in the cement plants, primarily due to the energy and 
exergy analysis of the sector, taking into account national potentials in Turkey. Subsequently, based on total 
inefficiency-related emission inventory, thermal irreversibility related to emission inventories were established 
by enterprise inventory approach. Comparative analyzes of individual cargoes with national targets have also 
been made. At the end of the study, suggestions were made to improve the environmental and economic effects 
of reducing the potentials reached as a result of the analysis.
Keywords: Cement, Efficiency, Irreversibility, Emission, Sustainability.

:: Paper No: GCGW - 2018 – P094 ::

DISPOSAL OF LAYING HEN MANURE WITH BUBBLING 
FLUIDIZED BED REACTOR IN COMBINED HEAT AND POWER 

SYSTEM 
Erhancan Cebeci1, Gökhan Gürlek1*, Turgut Oruç Yilmaz2

1Ege University, Department of Mechanical Engineering, Izmir, Turkey 
2Güres Technology R&D Department

*Corresponding author e-mail: gokhan.gurlek@ege.edu.tr 

One of the main problems in the world is the elimination of poultry manure that came from cage house. Poul-
try manure causes illnesses, bad smell and leads to formation of larval. To avoid these unwanted situations, it is 
necessary to disposal the poultry manure. The manure taken from the poultry house is about 75-80% moisture. 
In this humidity manure cannot be stored, cannot be given directly to the soil and cannot be processed. The 
humidity is reduced to about 20% by processing. Seasoned fertilizer is preferred due to agricultural activities 
in the world, the fertilizer is stocked in the rest of the year. Keeping the environmental effects of stocked fer-
tilizer under control puts a serious burden on poultry producers in terms of storage cost and biosecurity. This 
study will investigate the effect of the structure of chicken manure, gasification processes (gas concentrations 
depending on temperature, temperature values of gas etc.), air quantity, fuel quantity and temperature on the 
combustion process. When the environmental effect is considered, it is important that chicken manure can be 
eliminated in small, medium, and large-scale poultry house.

Combustion of laying hen manure is the most difficult process in literature and field application. There is no 
combined heat and power system that includes drying process of manure with waste heat, combustion with 
fluidized bed reactor and electric generation in the world. A special fluidized bed reactor design is required 
for the combustion process of the laying hen manure which include high alkaline and ash contents. Partial 
combustion with primary air is provided to keep the fly ash in the bed. Considering the parameters such as gas 
temperature and speed, it comes into complete combustion with secondary air. In this study, the design of the 
reactor for the combustion of laying hen manure in a fluidized bed reactor, CFD studies and significance of the 
cogeneration system will be discussed.

Keywords: Poultry, Manure, Cogeneration, Fluidized Bed Reactor, ORC, Dryer.
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:: Paper No: GCGW - 2018 – P099 ::

EXERGETIC IRREVERSIBILITY AND CO2 EMISSION ANALYSIS 
BASED ON DIFFERENT SEA TEMPERATURE IN THE DIESEL 

ENGINE OF CARGO SHIP
M. Ziya Söğüt1, Süleyman Ozkaynak2, T. Hikmet Karakoç3

1,2 Piri Reis University, Maritime Faculty, Tuzla, Istanbul, Turkey 
3 Dep. Airframe and Powerplant Maintenance, Anadolu University, Eskisehir-Turkey

*Corresponding author e-mail: mzsogut@gmail.com

The maritime industry, which has about 80% of potential of transportation, is a sector caused about 3% of total 
emission potential. In recent years, developed emission target together with the legal limitations of the sector 
that it has achieved a structure that is actively fighting with emissions. In the heavy fossil fuel consuming sector, 
Energy efficiency and management are evaluated as primarily important issues. In particular, cooling with sea 
water in the main engines is a parameter that is evaluated in terms of system efficiency. However, the effects of 
seawater heat exchanges on energy efficiency can be directly assessed with fossil fuel consumption.

This study has been examined in the effects of direct sea temperature changes on the engine performance rela-
tion to exergetic irreversibility. In the study, the emission effects of irreversibility in engine performance were 
also evaluated. In this context, effectiveness of cooling water activity for the main engine, which is 69.39% on 
its average exergy destruction, were calculated. According this data, the effect of this change related to CO2 
emission potential caused by these was also found. At the end of the study, some evaluations on the cooling 
efficiency were made.

Keywords: Cargo ship, Diesel engine, Efficiency, Emission, Sustainability.

:: Paper No: GCGW - 2018 – P100 ::

POLAR CODE FOR THE POLAR REGIONS
Meric Krhll, Burcu Ozsoy*

Istanbul Technical University, Maritime Faculty, Istanbul, Turkey
*Corresponding Author e-mail: ozsoybu@itu.edu.tr

International Maritime Organization (IMO) has adopted International Code for Ships Operating in Polar Wa-
ters (Polar Code). The Polar Code amends SOLAS 74 and MARPOL 73/78 with binding regulations, which 
entered into force on 1 January 2017 that supports safe and environmentally-friendly shipping in the Arctic 
and Antarctic waters. With more ships navigating in polar waters, IMO has moved to address international 
concern about the protection of the polar environment and the safety of seafarers and passengers with the in-
troduction of new regulations that all ships operating in these harsh and challenging waters must comply with. 

The polar regions are facing increasing challenges resulting from the interactions between climate change, hu-
man activities, and economic and political pressures. As the sea ice coverage has been decreasing in the Arctic 
during the last few years, there is an increasing number of ships transiting the region. Although there is relative-
ly little commercial shipping traffic in the Southern Ocean, these routes still involve potential encounters with 
icebergs, but the level of risk is uncertain. Unfortunately, in the Arctic, several disasters and collisions occurred 

in the last years. Those incidents have been caused by the special conditions which underline the special need 
for appropriate ship safety infrastructure in form of ports of distress, maritime salvage stations and bases for 
search and rescue operations. The challenges of search and rescue operations in polar regions, for instance, the 
lack of marine infrastructure, the harshness of the environment, makes emergency response significantly more 
difficult in the Arctic and Antarctica. The limitations of radio and satellite communications to monitor and 
control ship movements in polar waters is another issue. However, Arctic is surrounded by land, but Antarctica 
surrounded by the Southern Ocean which means search and rescue operation standards cannot be same. There 
is still a debate if Polar Code provides significant additional protection for Antarctic waters. In this study, we 
will discuss the lack of any significant new provisions in Polar Code. 

Keywords: Polar code, Polar regions, Navigation, Search and rescue.

:: Paper No: GCGW - 2018 – P101 ::

INVESTIGATION OF SYSTEM EFFICIENCY AND COOLING 
CAPACITY DEGRADATION BASED ON THE FOULING EFFECT 

IN AIR-COOLED CONDENSERS
Enver Yalcin1*, G. Alevay Kilic1, Semin Kaya1, M. Ziya Söğüt2, T. Hikmet Karakoc2

1 Balikesir University, Faculty of Engineering, Dept. Of Mechanical Eng., 10145 Balikesir, Turkey
2 Anadolu University, Faculty of Aeronautics and Astronautics, 26470, Eskisehir, Turkey

*Corresponding Author e-mail: eyalcin@balikesir.edu.tr 

In this study, effects of fouling in air-cooled condenser of a vapor-compression refrigeration system on the 
efficiency degradation are presented. These are performed by negative changes in condenser pressure, super-
heating temperature, compressor energy consumption and COP due to blocking the condenser air passage 
caused by degradation effects. Deterioration of energy performance caused by degradation effects emerges by 
increasing of condenser fouling. In addition, since uniform air flow rate which may also improve heat transfer 
capability of condenser coil can’t be achieved, COP value of refrigeration system will be decreased consider-
able. At the end of the study, it was discussed how degradation effects can be eliminated.

Keywords: Degradation, Cooling capacity, Condensation, Fouling.
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:: Paper No: GCGW - 2018 – P102 ::

TROPICAL CYCLONE ACTIVITY IN NORTHWEST PACIFIC AND 
ITS RELATIONSHIP WITH SEA SURFACE TEMPERATURE 

Jiancheng Kang, Zhiwei Chen
Shanghai Normal University, Shanghai, 200234, China 

The strong tropical cyclone, called typhoon in China, belong to the extreme climate events (ECEs), their 
trend of intensity and frequency is concerned with climate change. Utilizing the Best-Track Tropical Cyclone 
(TC) Data from the Joint Typhoon Warning Center ( JTWC) and the NOAA Daily Sea Surface Temperature 
Analysis Data for the period 1982–2014. Spatial and temporal characteristics of northwest pacific TC activ-
ity, and its relationship with sea surface temperature (SST) are analyzed. The results show: (1) TC has three 
distinct birthplaces: Birthplace 1 (10°-22°N，110°-120°E), Birthplace 2 (8°-20°N，125°-145°E), Birthplace 
3 (5°-20°N，145°-155°E), and the frequency of birthplace 2 is more than the other two. (2) The frequency of 
TC has an evident inter-annual variability; 1982-1992 and 2003-2014 were Low-frequency years, and 1993-
2002 was High-frequency years. From 1982-2014, the frequency characteristics of TC showed slow increase 
- rapid increase - decrease. During 2000-2014, the number of TC shows a clear downward trend. (3) TC con-
centrates in June-Oct of every year. General, there is the largest number of TC’s occurrence in Aug, whereas 
the smallest number of it in Feb. In May, Nov and Dec, the number of TC increases slowly in 1982-2014; 
and from June to Oct, the frequency showed a trend of slow decline. (4) The birthplace of TC occurs with a 
corresponding movement of the warm pool. From Jan to Aug, the birthplace of TC with the warm pool was 
gradually moving toward the higher latitudes. From Sept to Dec, the birthplace of TC with the warm pool was 
gradually moving toward the low latitudes. (5) The birthplace of TC often appears in the sea area which was 
in the south of 27℃ isotherm in the center of warm pool. More than 70% of TC appears in the south of 29℃ 
isotherm. During Jan-Mar and Nov-Dec, TC mainly appears in the sea area between 27-29℃ isotherm, and 
during April-Oct, it mainly appears in the sea area between 28-30℃ isotherm. (6) Over the past 33 years, there 
was little relationship between SST and TC for the annual change in the northwest Pacific; since 2000, with the 
rise of SST, TC frequency shows a downward trend.
Keywords: Northwestern Pacific, Tropical cyclone, Sea surface temperature, Spatial and temporal character-
istics, Climate change

:: Paper No: GCGW - 2018 – P103 ::

BIOREMEDIATION OF MINKERY WASTEWATER AND 
ASTAXANTHIN PRODUCTION BY HAEMATOCOCCUS PLUVIALIS

Yu Liu1, Ilhami Yildiz2*

1Dalhousie University, Faculty of Agriculture, Department of Engineering, Truro/Bible Hill, NS B6L 3H9 Canada
2Dalhousie University, Interdisciplinary PhD Program, Halifax, NS B3H 4H6 Canada

*Corresponding author e-mail: iyildiz@dal.ca

Haematococcus pluvialis (H. pluvialis), a freshwater microalgae species, is well known for its massive astaxan-
thin accumulation. In order to achieve a resource efficient and environmentally friendly production strategy, 
an integrated system associated with bioremediation of wastewater was studied. A two-stage system was de-
signed for the H. pluvialis culturing and induction processes. H. pluvialis was cultivated in minkery wastewater 

with serial dilutions and compared with the conventional Bold’s Basal Medium (BBM). The results showed 
that H. pluvialis grew well in diluted minkery wastewater and the highest biomass production was observed in 
1.5% minkery wastewater cultures, yielding 906.3±34.0 mg L-1. Moreover, successful removals of total nitrogen 
(TN) and total phosphorus (TP) were realized during the cultivation process. In the following photoautotro-
phic induction stage, nitrogen-deprived vegetative cells were exposed to high light intensity for astaxanthin 
production, and the resultant production was 39.72±1.69 mg L-1 in 1.5% minkery wastewater cultures. This 
study concludes that a potential opportunity of H. pluvialis exists for treating minkery wastewater and produc-
ing high-value astaxanthin. 
Keywords: Bioremediation, Minkery wastewater, Water pollution, Haematococcus pluvialis, Astaxanthin.

:: Paper No: GCGW - 2018 – P104 ::

DETERMINING THE EFFECTS OF ACETATE AND NACL 
CONCENTRATIONS ON THE ASTAXANTHIN PRODUCTION 

OF HAEMATOCOCCUS PLUVIALIS USING RESPONSE SURFACE 
METHODOLOGY

Yu Liu1, Ilhami Yildiz2*

1Dalhousie University, Faculty of Agriculture, Department of Engineering, Truro/Bible Hill, NS B6L 3H9 Canada
2Dalhousie University, Interdisciplinary PhD Program, Halifax, NS B3H 4H6 Canada

*Corresponding author e-mail: iyildiz@dal.ca

The green microalga Haematococcus pluvialis (H. pluvialis), a freshwater microalgae species well known for its 
massive astaxanthin accumulation, was used to produce antioxidant astaxanthin. Various stress conditions can 
stimulate the astaxanthin production in microalgae. In order to achieve a resource efficient and environmental-
ly friendly production strategy, an integrated astaxanthin production system associated with bioremediation of 
wastewater was studied. Diluted minkery wastewaters were employed as growth media; and following an ap-
propriate cultivation process, a mixotrophic induction strategy was tested by using a series of acetate and NaCl 
concentrations. The acetate concentrations tested were 20, 40, 60 and 80 mM, while the NaCl concentrations 
were 0.4, 0.6, 0.8 and 1.0% (w/v). The response surface methodology indicated that the optimal combination 
for astaxanthin production was 38.14 mM acetate and 0.58% (w/v) NaCl. And the optimal astaxanthin con-
centration was determined to be 67.95 ± 3.93 mg L-1 after a 12-day induction period. 

Keywords: Bioremediation, Haematococcus pluvialis, Astaxanthin, Mixotrophy, Stress conditions, Surface re-
sponse methodology.
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:: Paper No: GCGW - 2018 – P105 ::

WIND FARM POTENTIAL SITES IDENTIFICATION 
AND PRIORITIZATION FOR SUSTAINABLE ENERGY 

DIVERSIFICATION IN ZAMBIA: GIS ANALYTIC BASED 
APPROACH

Mabvuto Mwanza*, Koray Ülgen
Ege University, Solar Energy Institute, Bornova/Izmir, Turkey

*Corresponding author e-mail: mabvuto_mwanza@yahoo.com

Wind energy is clean, free, and renewable energy source which is increasingly used in the world for electricity 
generation as it is the key factor for inclusion in the electricity generation mix in many countries. However, just 
like any other alternative energy supply option, wind farms developments at utility-scale are not free from im-
posing impacts on both the environmental and the society. These potential impacts can hinder or delay wind 
energy technology deployment in wind potential sites. Hence, in order to address these negative issues and 
increase social acceptability and support environmental sustainability of wind farm deployment in Zambia. A 
bottom up approach using Geographical Information System methods has been adopted in this study for wind 
energy potential sites identification and prioritization. The potential sites are grouped into four suitability lev-
els depending on the level of wind speed. The results show a total feasible potential site of approximately 1.31% 
(9,854.26km2) of the total surface area of Zambia with the extremely suitable sites accounting for only 0.45% 
(3,391.23km2) representing electricity generation potential of 65.48TWh/year at a hub height of 90m. This 
wind electricity generation potential is more than the 2030 projected energy demand (21TWh/year) for the 
whole country. The study is very important to help guide in the deployment of wind energy technology across 
the country and also guide the decision makers, energy planners and developers when planning and setting 
target of wind energy share in the national electricity generation mix. It will further help guide for the devel-
opment of mini off-grid, grid tied, and hybrid system based on wind energy across the country with increased 
public acceptability and reduced environmental impacts.

Keywords: Renewable energy, Wind energy, Sustainability, Potential site, Zambia.

:: Paper No: GCGW - 2018 – P112 ::

NUMERICAL STUDY OF THERMAL TRANSPORT IN A FLAT-
PLATE SOLAR COLLECTOR USING NOVEL ABSORBER PLATE 

Hudhaifa Hamzah1*, Salim Ibrahim Hasan2, Serhan Küçüka3

1Cukurova University, Department of Mechanical Engineering, Adana, Turkey
2Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Izmir, Turkey  
3Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Izmir, Turkey  

*Corresponding author e-mail: hudhaifahamzah@gmail.com

In this paper, analysis of laminar forced convection and heat transfer in a flat-plate solar water collector equipped 
with novel absorber plate are numerically studied. Numerical solutions of the flow domain are implemented 
by solving the two-dimensional governing equations of continuity, momentum and energy using finite volume 
method based on the SIMPLE algorithm technique. The influence of some important parameters such as, 

roughness spacing, relative triangular width and Reynolds number on the local and average Nusselt number, 
velocity vector distribution and temperature contours have been presented and discussed in detail. Special 
prominence is given to the grid generation near the triangle sectioned. Results indicate that the heat transfer 
enhancement is achieved by specific selection in absorber geometry. The present results are determined and 
compared with the previous experimental data, and the results are very close to each other.

Keywords: Heat transfer enhancement, Novel absorber plate, Solar collector.

:: Paper No: GCGW - 2018 – P113 ::

EXERGETIC, EXERGOECONOMIC AND ENVIRONMENTAL 
(3E) ANALYSIS OF A TRIGENERATION SYSTEM DRIVEN BY A 

BIOMASS GASIFIER, GT AND S-CO2

Ehsan Gholamian1*, Pedram Hanafizadeh1, Pouria Ahmadi2 

1Center of Excellence in Design and Optimization of Energy Systems, School of Mechanical Engineering, College of Engineering, 
University of Tehran, Tehran, Iran

2Fuel Cell Research Lab (FCReL), Simon Fraser University (SFU), Vancouver, BC, Canada,
 *Corresponding author e-mail: e.gholamian@ut.ac.ir e

Recent depletion of fossil fuels along with increasing population and environmental concerns have brought 
up new methods for generating power, heating and cooling for daily uses. Waste heat recovery and utilization 
of renewable energies have drawn great attention in this regard.  Gasification is a very suitable option for pro-
ducing energy from biomass as it is a simple and economically viable process. In this paper, a biomass gasifier 
is used in order to generate syngas as a fuel of the CCHP system. Wood and air at environmental conditions 
enter the gasifier and go through the chemical process to produce syngas. To recover the heat from high-tem-
perature exhaust heat, an S-CO2 and a double effect lithium bromide refrigeration cycle are used. A through 
thermodynamic, exergoeconomic and environmental study is conducted. In order to model the system, EES 
(Engineering Equation Solver) software is used. Exergy analysis results which are helpful in determining the 
irreversibilities in each component show that the highest and the second highest exergy destruction occurs 
in the combustion chamber and the gasifier, respectively. In fact, three sources of irreversibility, i.e., chemical 
reaction, mixing and temperature difference exist in these components while in the other components only 
one or two of these sources are present. Also, results of environmental analysis illustrate that when comparing 
to single generation, (not trigeneration and not using waste heat recovery options) CCHP system has higher 
efficiency and lower CO2 emission. The reduction of 50.62% in emitted CO2 to the environment is a good 
motivation to use waste heat recovery options of the systems as in CCHP systems.

Keywords: Exergy, Exergoeconomic, Environmental impact, CCHP system, GT-S-CO2. 
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:: Paper No: GCGW - 2018 – P114 ::

PHOTODEGRADATION OF CIPROFLOXACIN AND OFLOXACIN 
ANTIBIOTICS AND THEIR PHOTO-METABOLITES WITH 

SUNLIGHT 
Pelin Alicanoglu1*, Delia Teresa Sponza2

1 Pamukkale University, Engineering Faculty, Environmental Engineering, Denizli, Turkey
2 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey 

e-mails: palicanoglu@pau.edu.tr; delya.sponza@deu.edu.tr 

In this study, nano graphene oxide magnetite (Nano-GO/M) composite was prepared and characterized un-
der laboratory conditions with FTIR and SEM analysis to investigate the metabolites of ciprofloxacin (CIP) 
and ofloxacin (OFL) antibiotics formed during photooxidation under sunlight. Two different metabolites of 
CIP and OFL namely desenthylenciprofloxacin (M1) and oxociprofloxacin (M3); and 9-piperazino ofloxacin 
(POF) and des-methyl ofloxacin (MOF) were in HPLC. For maximum removal efficiency (80%) of 1 mg/L 
initial CIP concentration, 250 min irradiation time were obtained as optimum time for photo-oxidation via 
sunlight irradiation at 80 W power in august at hours between 10.00 am and 17.00 pm (for 24-hour experi-
ments, we keep going at these hours for 4.5 days). Best results were obtained at 1 mg/L initial concentration 
of CIP, at original pH of CIP solutions (6.5) and at 2 g/L Nano-GO/M concentration. For maximum OFL 
removal (82%) the optimum Nano-GO/M concentration was found to be 2 g/L at 1 mg/L OFL concentra-
tion, at pH 6.5, after 350 min irradiation time, at 35°C±5°C. Final concentrations of M1, M3, POF and MOF 
metabolites were found as 0.425, 0.125, 0.098 and 0.075 mg/L, respectively.

Keywords: Ciprofloxacin, Ofloxacin, Photo-oxidation, By-product, Sunlight.

:: Paper No: GCGW - 2018 – P117 ::

COMPARISON OF SOME CONVENTIONAL AND 
PHOTOCATALYTIC TREATMENT PROCESS COST: TOXICITY 

ANALYSIS TO SOME NANOPARTICLES
Delia Teresa Sponza*, Nefise Erdincmer

Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey
e-mails: delya.sponza@deu.edu.tr, nefiseerdincmer@gmail.com  

Nano-metal oxides (NMOs) offer significant improvement in the treatment of hazardous, toxic and non-bio-
degradable contaminants to enhance their biodegradability. Some of these metal oxides was separated recov-
ery. Metal oxide nanoparticles are among the most used engineered nanoparticles (NPs) in various treatment 
plants in recent years since nanoparticles offer significant improvement with their extremely high specific sur-
face area and associated sorption sites, short intraparticle diffusion distance, and tunable pore size and surface 
chemistry. Although some acute toxicities were detected in the performed ecotoxicological for NMOs studied 
below the NMOs should be used to treat the recalcitrant, non-biodegradable pollutants since their cost are 10 
times lower than that conventional treatment plants. The acute toxicity tests should be monitored regularly 
to prevent the ecosystem since the cost spent for toxicity analysis is very low and their harmful effects remain 

largely unknown. The aim of this study was to evaluate toxicity of NMOs of ZnO, Co3O4, ZrO2, Bi2O3 and 
ATO (Antimony oxide) to Vibrio fischeri, crustaceans (Daphnia magna) and fish (Poecillia reticula - lepistes). 
In the ecotoxicological tests; the EC50 values was calculated from the inhibitions of NMOs used at increasing 
concentrations (0.1 - 14 mg/l) for 24 and 48 hours. The bioaccumulation the NMOs given above were per-
formed. It was found that the most sensitive organism was Vibrio fischeri - bacteria while the most resistant 
organism was fish - Poecillia reticula - lepistes. The most toxic NMO were Co3O4 with low EC5O values (1.5 
mg/L, while the less toxic NMO was ATO with high EC30 values (12.5 mg/l). Furthermore, the cost of the 
different treatment processes (like MD, RO, MF, UF, NF, DCMD and treatment with NMOs) and the cost of 
toxicity test analysis were compared. Although some acute toxicities were detected in the performed ecotoxi-
cological tests for NMOs studied above the optimum NMOs levels did not cause acute toxicity and their cost 
are 10 times lower than that conventional treatment plants. 

Keywords: Nanometal oxides, Acute toxicity, Bioaccumulation, Wastewater treatment, Vibrio fischeri, Daph-
nia magna, Cost.

:: Paper No: GCGW - 2018 – P120 ::

EFFICIENCY ANALYSIS OF PCM ADDED COLD STORE
G. Alevay Kilic1, Enver Yalcin1*, Ahmet Alper Aydin2

1Balikesir University, Faculty of Eng., Dept. Of Mech. Eng., 10145 Balikesir, Turkey
2Istanbul Technical Uni., Faculty of Chem. and Met. Eng., Dept. of Chem. Eng., 34469 Maslak, Istanbul-TURKEY

*Corresponding author e-mail: eyalcin@balikesir.edu.tr  

In the recent years, the use of phase change material (PCM) for thermal storage has been increasing day by day 
in many fields. Thermal energy storage systems provide the potential to attain energy savings and reduce the 
environmental impact related to energy use. In this respect, phase change materials (PCMs) work as ‘‘latent 
heat storage units’’ which store or release large amounts of thermal energy. These materials have been utilized 
in different application areas such as solar energy storage, logistics, cold storage and HVAC systems. Several dif-
ferent investigations have been carried out in recent years to increase the energy efficiency of cooling systems 
and reduce the energy consumption in industrial and residential refrigeration applications. In this case, PCMs 
play a promising role in increasing the performance of cooling systems and refrigeration applications. The aim 
of the presented study is to determine energy consumption changes with and without PCMs in an actively 
operating cold store based on operation time. Temperature of the encapsulated PCM, air temperature in the 
cold store, wall temperature and the range of phase change temperatures have been measured depending on 
the on-off periods and the effects of PCM usage have been revealed graphically in detail. In this context, on-off 
periods of a cold store with and without PCM were experimentally examined. Also, cold store run times with 
and without PCM were analyzed. The results indicated that off period time increased whereas working period 
time decreased, significantly. PCM application provided a total energy efficiency increase of 20-22%.

Keywords: PCM, COP, Energy storage, Efficiency.
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:: Paper No: GCGW - 2018 – P123 ::

CFD SIMULATION OF THE PELTIER EFFECT IN A 
REFRIGERATOR DESIGN

Manolya Akdemir1*, Ahmet Yilanci2, Engin Cetin3

1Graduate School of Natural and Applied Sciences, Solar Energy Science Branch, Ege University, Izmir, Turkey
 2Solar Energy Institute, Ege University, Izmir

3Department of Electrical and Electronics Engineering, Pamukkale University, Denizli
*Corresponding author e-mail: mnlykdmr@gmail.com

The oil crisis has been spread out and the fossil-based primary energy resources have been run out overall 
world. From that day to this, the renewable energy resources have been used widely to meet the energy re-
quirement of the population. Current energy needs lead government to take some precautions as to save the 
possessed energy. To illustrate, the energy usage of the building decreased using some insulation materials 
according to region. In addition, electrical car has been used for a while as to decrease the energy consumption 
and CO2 emission. In the worldwide, the energy consumption of the pumps is about 40% of all energy con-
sumption. Therefore, some alternative systems to the pumps have been searching for a while.  In the refrigera-
tion cycle, the Heat Pumps have been used, but in a small-scale application, Thermoelectric Modules (TEMs) 
can be used as a Heat Pump. Computational Fluid Dynamic (CFD) is used to design control as the analysis 
program group. CFX is a commercial program as to define the analysis of a fluid domain gives to user the clos-
est results to the real results. This paper focuses on the design of a refrigerator volume using heat transfer and 
energy equations, and also a series of CFX analyses of the refrigerator box are included. This method helps to 
investigate TEM cooling effect and also design the box. TEC 12706 type TEM with heat sink and fans are used 
in the study, and thermal region is modeled in CFX simulation program.

Keywords: Thermoelectricity, Simulation, Design, Refrigeration, TEM. 

:: Paper No: GCGW - 2018 – P124 ::

ROLE OF LARGE PENETRATION OF ELECTRIC CAR IN 
INCREASING SYSTEM FLEXIBILITY WITH LARGE SHARE OF 

RENEWABLE RESOURCES IN LOW-CARBON STRATEGY OF THE 
REPUBLIC OF CROATIA 
Željko Tomšić1*, Sara Raos2, Ivan Rajšl1 

1University of Zagreb Faculty of Electrical Engineering and Computing, Zagreb, Croatia 
2HEP - ODS D.O.O, Elektra Karlovac, Croatia

*Corresponding author e-mail: zeljko.tomsic@fer.hr

The European Union's goals of reducing energy dependence and carbon emissions are to be achieved primarily 
by increasing production from renewable energy sources. Large penetration of fluctuating renewable sources 
(RES) into the power system requires a substantial increase in the capacity of various energy storages. As one 
of the most prominent options today, is the penetration of electric vehicles (EVs), whose use reduces air pol-
lution while connecting them to the smart grids creates the possibility of increasing the flexibility of the power 

system since vehicle batteries could be used as storage but also as sources of electricity. In this paper, using 
PLEXOS programming tool, the power system of the Republic Croatia was modeled and based on the results 
of simulations the role of large penetration of electric vehicles in increasing system flexibility with a large share 
of renewable resources in low/carbon strategy of the Republic Croatia was identified.

Keywords: Low-carbon, RES, Electric vehicles, Power system flexibility, PLEXOS.

:: Paper No: GCGW - 2018 – P125 ::

SPATIAL DISTRIBUTION OF PAH AND PCBS IN URBAN 
SURFACE DUST IN KOCAELI

Mihriban Yılmaz Civan*, Uğur Merve Kara, Bilgehan Başaran
Kocaeli University, Department of Environmental Engineering, Umuttepe Campus, 41380 Kocaeli, Turkey 

*Corresponding author e-mail: mihriban.civan@kocaeli.edu.tr

The dust samples were collected from 40 different locations across Kocaeli that were classified into four main 
groups as residential, industrial, road and rural between 26-28 December in 2015. After extraction and column 
clean up steps, 16 priority Poly Aromatic Hydrocarbon (PAHs) pollution were analyzed with 7890/5977A 
GC-MS and 15 target Poly Chlorinated Biphenyl (PCBs) were detected with same GC equipped with ECD 
detector. Σ16PAHs concentrations in the collected dust samples varied from 5.74 to 6 214 ng g-1 while Σ15P-
CB was ranged from 1.12 to 682.43 ng g-1. The ratio of Ant/(Ant+Phe) and BaP/BgP showed that the main 
sources of PAHs could be traffic emissions. The high levels of Σ15PCB were observed in sampling points closed 
to industrial plants and roads.  The relatively high variability between minimum and maximum measured 
Σ16PAHs and Σ15PCBs concentrations indicated that the sample points affected from such factors e.g. the dif-
ferent source strengths, distance between source and receptor, meteorological conditions and topography. 

Keywords: Urban surface dust, Spatial distribution, Poly aromatic hydrocarbons (PAHs). Poly chlorinated 
biphenyl (PCBs).
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:: Paper No: GCGW - 2018 – P127 ::

PHOTOBIOREACTORS AS POTENTIAL TOOLS FOR 
ENVIRONMENTALLY FRIENDLY AND SUSTAINABLE 

BUILDINGS
Aysegul Inam, Suphi S. Oncel

Ege University, Department of Bioengineering, Izmir, Turkey
*Corresponding author e-mail: suphi.oncel@ege.edu.tr

With the increase in the world population, natural energy sources are getting depleted and substantial amounts 
of varied kinds of waste are emerging. Particularly CO2 as a greenhouse gas, contributing rising of temperature 
of world makes scientists think to find out solutions of global warming. One approach for minimizing global 
warming is the improvement of sustainable and environmentally friendly buildings by using effective and also 
aesthetic bio-façade systems. Within these regard microalgae as potential tools to enhance the quality of at-
mosphere due to mitigating of CO2 and producing of O2 through photosynthesis could be beneficial through 
bio-façade systems.

The aim of this study is to investigate the usage of microalgae production in photobioreactors as a potential 
bio-façade unit. Along with the bio-façade concept targeting the multiple usage of water and nutrients as well 
as capturing high amounts of CO2, dilutions of microalgae medium (10%, 20%, 40%, 80%), recycling the cell 
separated medium several times, addition of CO2 enriched air (5% and 10%) in photobioreactor have been 
tested focusing on their effects on various key factors like biomass and photosynthetic activity. Chlorella vul-
garis is selected as a model microalga due to its low doubling time and high biomass productivity. According to 
the results, up to 80% dilutions can support the production of the microalga and 5% CO2 increase the yield of 
biomass (even if microalga can resist higher CO2 concentration like 10%).

With the results from the first step experiments a photobioreactor integrated laboratory scale house unit has 
been constructed for the simulation of buildings. Interior air quality, changing of temperature and amounts 
of CO2 - O2 was investigated. The results showed positive effects of the microalga in the measured variables 
related with its effect especially as a biofilter and a bio curtain.

Keywords: Global warming, Microalgae, Bio-façade, Photobioreactor, Carbon dioxide.

:: Paper No: GCGW - 2018 – P133 ::

NEO GREEN ENERGY (THE HYBRID SOLUTION)
Farhan Mumtaz1*, Atif Saeed2, Muzammil Mumtaz3

Shaheed Zulfiqar Ali Bhutto Institute of Science and Technology (SZABIST), Karachi, Pakistan
*Corresponding author e-mail: farhan.mumtaz@szabist.edu.pk

The world is striving forward extravagant technology while we are still struggling to generate energy through 
Water, Furnace Oil, Solar etc. We are working first time in Pakistan to generate electricity by utilizing Magnetic 
and wind power together. Neo Green Energy (The Hybrid Solution), the objective of this project is to design 
and utilize magnetically levitated-wind system for power generation purposes that will have the ability to work 
without fuel. Our newly crafted magnetically levitated power generation turbine with the added input of wind 
power is made to originate the possibility of home-based power generation system. To do so, the effects of 

magnetic repulsion is used, circular shape turbine propeller is fitted on a rod (shaft) and suspended pairs of 
magnets of different sizes on it in a configuration of like poles facing each other or in levitation. For the genera-
tion of power, a DC Magnetic Motor is used which is coupled with the rod through pulleys. Output will be col-
lected as constant DC voltage through circuitry and will be fed to batteries through charge controller. Inverter 
will then be used to get AC output. All this process in this prototype will generate electricity for 10 minutes 
after removing the wind (This time period could be increased by configuring Magnets type and its strength).

Keywords: Neodymium energy, Sustainable, Magnetic levitation.

:: Paper No: GCGW - 2018 – P134 ::

EFFECT OF PARTICLE SIZE ON THE THERMAL 
DECOMPOSITION CHARACTERISTICS OF THE FIVE WASTE 

WOOD SAMPLES
Sema Yurdakul1*, Mihriban Civan2

1Environmental Engineering Department, Suleyman Demirel University, Isparta/Turkey
2Environmental Engineering Department, Kocaeli University, Kocaeli/Turkey

*Corresponding author e-mail: semayurdakul@sdu.edu.tr

In the present study, effect of the sample size on the thermal decomposition characteristics of five waste wood 
samples was examined in air atmosphere. For this purpose, Thermogravimetric Analyses (TG) of the five waste 
wood samples namely pine, window frame, flooring material and two different types of furniture were per-
formed at three different particle sizes (i.e. < 300 µm, 300–850 µm and 850 µm-2.4 mm) for the comparison.  
Thermal analyses of the waste wood samples were carried out by using a Perkin Elmer-Pyris-1, Thermal Grav-
imetric Analyzer (TGA). About 20 mg sample was used for each TG analysis. Experiments were performed at 
20 mL/min air flow rate in a temperature range of 30–900°C. Three heating rates; 10°C/min, 40°C/min and 
80°C/min were selected to investigate the effect of heating rate on thermal decomposition characters of the 
waste wood samples.

The results found in this study showed that the combustion characteristics of the samples were affected by 
the particle size. When particle size increased, higher oxidative thermal decomposition and char combustion 
temperatures were observed for all waste wood samples. Moreover, peak temperatures of the wood samples 
were also affected by particle size.

Keywords: Biomass, Combustion, TGA, Thermal decomposition, Particle size.
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:: Paper No: GCGW - 2018 – P135 ::

RETROFITTING OF R-22 AIR CONDITIONING SYSTEM WITH 
R1234ZE(E)

Atilla G. Devecioğlu, Vedat Oruç*

Dicle University, Department of Mechanical Engineering, Diyarbakır, Turkey
*Corresponding author e-mail: voruc@dicle.edu.tr

In this study, effect on energy parameters and total equivalent warming impact (TEWI) using R1234ze(E) 
as a substitute for R22 in an air-conditioning device was investigated. The R22 system was retrofitted with 
R1234ze(E) changing compressor oil. The experimental data was obtained for three different ambient tem-
peratures (30, 35 and 40°C). It was seen that power consumption of R1234ze(E) was smaller than that of R22 
about by 41%. Although cooling capacity of R1234ze(E) was 50% lower, its coefficient of performance (COP) 
was reduced only by 5% compared to R22. Furthermore, refrigerant charging amount of R1234ze(E) was 
smaller by 16% than R22. The results indicated that TEWI value of R1234ze(E) was lower than that of R22 by 
65% due to small GWP (global warming potential) value and proper COP of the alternative refrigerant tested 
in the study. Hence, it can be expressed that R1234ze(E) can be used in air-conditioners of small capacity as 
an alternative to R22.

Keywords: GWP, TEWI, Retrofitting, R22, R1234ze(E).

:: Paper No: GCGW - 2018 – P137 ::

ENERGY EFFICIENCY ESTIMATION OF INDUCTION MOTORS 
WITH ARTIFICIAL NEURAL NETWORKS

Mine Sertsöz1*, Mehmet Fidan2, Mehmet Kurban3 

1,2Anadolu University Vocational School of Transportation, Eskisehir, Turkey
3Bilecik Şeyh Edebali University, Department of Electrical and Electronics Engineering, Bilecik, Turkey

*Corresponding author e-mail: msertsoz@anadolu.edu.tr 

Induction motors make up 80% of today's motors in industry. For this reason, the contribution of energy effi-
ciency analyses to induction motors is very important. There are many techniques for measuring the efficiency 
of electric motors. These are the generally experimental ones as specified in certain standards. Experimental 
methods can also be divided into direct (IEEE 112-B, CSA-390) or indirect (IEC 34-2, JEC 37) methods. 
The use of experimental methods is not common due to the cost of installing and operating test laboratories 
worldwide. Therefore, energy efficiency estimation methods are used in the worldwide. 

In this study, efficiency estimates were made with Artificial Neural Networks (ANN), which is optimiza-
tion-based estimation method with using data of 307 induction motors from three different companies 
(AEG-TECO-GAMAK). The results are very close to the efficiency values ​​given in catalogue values. However, 
another noteworthy issue is that the estimation errors of the efficiency changes from company to company. 
The errors of one company is higher than the others. ANN's error rate changes with company. 

Keywords: Induction motors, Efficiency estimation, Energy efficiency, Efficiency estimation methods.

:: Paper No: GCGW - 2018 – P138 ::

ESTIMATION OF PROPULSION THRUSTER POWER ON 
LNG FUELED MARINE VESSELS WITH ARTIFICIAL NEURAL 

NETWORKS
Murat Bayraktar1,2, Burak Goksu1,2*, Kubilay Bayramoglu1,2, Semih Yilmaz1

1Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey
2Bulent Ecevit University, Department of Marine Engineering, Zonguldak, Turkey  

*Corresponding author e-mail: burak.goksu@deu.edu.tr

Global climate change has been recognized as the leading environmental issue of the twenty-first century. The 
amount of increase in greenhouse gases is one of the main factors that caused environmental deterioration 
change. Considering this issue, studies to reduce the effects of greenhouse gases in the academy and the busi-
ness world are frequently carried out. In order to solve this problem, either the use of alternative fuels or the 
optimization of fuel consumption applications have been encountered to create more efficient systems, when 
examining the work done up to now.

By taking into account  International Maritime Organization (IMO) MARPOL Annex VI “Prevention of Air 
Pollution from Ships” regulations, it is more important to obtain energy savings and low emission values on 
marine vessels. In this context, ship engine manufacturers and users in the maritime sector are conducting to 
research and development studies. Liquefied natural gas (LNG) fuelled marine vessels meet these limitations 
without needing any improvement. This indicates that such marine vessels will increase in the future.

In this study, operated by LNG fueled marine supply vessels dimensional properties and main generator en-
gine values were recorded and using these values propulsion thruster power outputs were estimated by artifi-
cial neural networks. The data obtained at the end of the study aims to be informative to the ship-owners who 
will construct LNG fueled marine vessels. Besides, this study will be possible source to make comparisons 
with similar studies.

Keywords: Artificial neural networks, Emission, Liquefied natural gas.
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:: Paper No: GCGW - 2018 – P139 ::

PREDICTION OF SOLAR ENERGY POTENTIAL WITH 
ARTIFICIAL NEURAL NETWORKS

Burak Goksu1,2, Murat Bayraktar1,2*, Murat Pamik1

1Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey
2Bulent Ecevit University, Department of Marine Engineering, Zonguldak, Turkey   

*Corresponding author e-mail: murat.bayraktar@deu.edu.tr

The rapid increase in the world population and the dramatic growth of technology has caused rapid increases 
in daily energy demand.  Industry associations need improvement in their respective fields and trying to find 
alternative sources in order to minimize further costs along with advancing technology. The energy require-
ment has been met from fossil fuels since the early 1800's. However, the increasing of environmental awareness 
and limited fossil resources are triggered to tendency of using renewable energy resources. Solar and wind 
energy, shale gas, biofuels and natural gas are leading ones. Solar energy is an effective and clean energy source 
not causing greenhouse effect, when compared in terms of sustainability, reliability and economy.

In the maritime sector as well as in other sectors, eco-friendly and sustainable qualities are sought in all of the 
efforts to reduce costs. In order to be able to carry out efficient operations, researchers are working on the hull 
design, main engine and propeller type of ships. There have been many studies in the marine industry on the 
use of solar energy as an alternative energy source.

This work aims to use of the existing solar panels, benefit from maximum efficiency level. In this context, the 
energy estimation that can be obtained from the solar panels was done by artificial neural networks method, 
observing of weather condition changes in Izmir Gulf. The results are compared with the “Renewable Energy 
General Administration” data of Turkey. As a result of this work, the obtained data will be informative to the 
researcher who will study solar energy's maritime applications. Besides, this study will be possible source to 
make comparisons with similar solar energy studies.

Keywords: Artificial neural networks, Emission, Energy saving, Solar energy.

:: Paper No: GCGW - 2018 – P146 ::

THERMODYNAMIC MODELLING OF A SEAWATER COOLED 
FOLDABLE PV PANEL SYSTEM

Olgun Konur1, Suleyman Aykut Korkmaz1, Onur Yuksel1, Yigit Gulmez 2*, Anıl Erdogan3, K. Emrah 
Erginer4, C. Ozgur Colpan3

1Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey
2Iskenderun Technical University, Department of Marine Engineering, Hatay, Turkey

3Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
4Dokuz Eylul University, Department of Maritime Education, Izmir, Turkey

*Corresponding author e-mail: yigitgulmez@gmail.com 

Solar powered systems are becoming more and more crucial energy resources for marine vessels. These sys-
tems are able to supply clean and sustainable energy for both service requirements and also for the propulsion 
of small vessels. However, restricted available area for photovoltaic panels and high setup costs inhibit the 

sufficient energy production for satisfying the whole needs of vessels. Due to the limited panel area that can 
be installed on the boat, it is necessary to improve the system efficiency in order to obtain more power from 
the existing solar panel system. Thus, enhancing photovoltaic system efficiencies become significant to main-
tain sustainability. Latest studies show that lowering the surface temperature of solar cells increases the power 
output and also solar panel efficiency generated from the cells because of the characteristic properties of P-N 
junctions in crystalline silicon cells. In this study, cooling solar panels with seawater in an open loop cooling 
water circuit for a 527 Watts solar-powered system is investigated. In order to observe effects of cooling the 
panels, a thermodynamic analysis has been carried out. The data set of the thermodynamic model is composed 
of the previous experimental study of the authors. The data was taken from one solar panel with eight pieces 
of cell on June irradiation conditions at Izmir, and the model is customized for the whole system based on it. 
In the model, the sea water in the ambient passes through a cooling system on the back side of the panel that 
is installed with a pump, so that the heat generated on the panel cools down and reduces the panel surface 
temperature. By taking the mass flow rate of the cooling water into account, the feasibility of cooling the solar 
panel system is investigated according to the solar irradiation changes by time.

Keywords: Solar energy, Sea water cooling systems, PV panel, Thermodynamic analysis.

:: Paper No: GCGW - 2018 – P148 ::

ENERGY ANALYSIS OF A VACUUM FRESH WATER GENERATOR 
ON A COMMERCIAL VESSEL

Onur Yuksel1, Yigit Gulmez2, Olgun Konur3, S. Aykut Korkmaz3, Anıl Erdoğan4, C. Ozgur Colpan4

1 Bulent Ecevit University, Maritime Faculty, Department of Marine Engineering
2 Iskenderun Technical University, Naval Architecture and Maritime Faculty, Department of Marine Engineering

3 Dokuz Eylul University, Maritime Faculty, Department of Marine Engineering, Izmir, Turkey 
4 Dokuz Eylul University, Engineering Faculty, Department of Mechanical Engineering, Izmir, Turkey

*Corresponding author e-mail: aykut.korkmaz@deu.edu.tr 

Vacuum type fresh water generators (FWG) are a crucial machinery part of merchant's vessels. This study deals 
with the effects of determined parameters on freshwater (FW) generation capacity on vessels. The objective of 
the study is analysing the capacity of a merchant ship which navigates at different seawater (SW) temperatures 
and main engine jacket water ( JW) mass flow rates. For calculating fresh water production rate, a thermody-
namic analysis has been carried out on a marine FWG. A model of FWG is created with Engineering Equation 
Solver (EES) software using thermodynamic and heat transfer equations. Mentioned parameters are changed 
in the model, according to environmental conditions and results are observed. These results illustrate that in-
creasing of SW temperature and decreasing of JW mass flow rate decrease the FW generation capacity. 

Keywords: Heat exchanger, Fresh water generator, Desalination, Thermodynamic analysis.
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:: Paper No: GCGW - 2018 – P150 ::

BIO-ACTIVE FACADE SYSTEM SYMBIOSIS AS A KEY FOR ECO-
BENEFICIAL BUILDING ELEMENT

Suphi S. Oncel
Ege University, Department of Bioengineering, Izmir, Turkey

e-mail: suphi.oncel@ege.edu.tr

Today with the growing rate in urbanization, loading of populations to the cities pushes the civilization to a bot-
tleneck for novel solutions against the key environmental issues. The problems in today’s-built environment 
has a strong interrelation with key factors like pollution, global warming, energy and limited natural resources. 
When thinking of an ideal city the management of all these factors play an important role for sustainability. 
Searching a magical solution to all these problems in this dynamic structure is not realistic but some novel ap-
proaches like using the greenery (plants and microalgae) as bio-active elements adapted throughout the urban 
environment especially in the form of living façades on the buildings is getting more attention with regards to 
their eco-friendly potential. Bio-active façades can create a positive impact on managing some important pa-
rameters like thermal comfort, energy efficiency, wastewater recycle, CO2 capture, real estate price increase in 
micro scale focusing on a single building as well as global warming, pollution control, urban heat islands, social 
wealth, sustainable future in macro scale focusing on a big city. The aim of this review will be the key parame-
ters for an efficient bio-active façade with regards to pros and cons, challenges and future. The review will cover 
the background of using plants as living walls or green walls and then will focus on the microalgae and photo-
bioreactor adapted buildings through their potential supported by case studies from the scientific literature. 

Keywords: Global warming, Urbanization, Building, Bio-active, Façade

:: Paper No: GCGW - 2018 – P151 ::

EFFECT OF HYDROGEN REDUCTION ON TRANSPARENT 
CONDUCTIVE ITO ELECTRODES

Gokcen Gokceli, Nilgun Karatepe*

Istanbul Technical University, Energy Institute, Renewable Energy Department, Istanbul, Turkey
*Corresponding author e-mail: kmnilgun@itu.edu.tr 

Renewable energy sources have an increasing importance to reduce irreversible effects of global warming. 
Among them, solar energy has a significant place for its continuous and non-consumable properties. One of 
the key components of solar cells is transparent electrode layer since it may remarkably influence the cell per-
formance by transmitting incoming photons to active layer with high efficiency. Indium tin oxide (ITO) is the 
most commonly used transparent conductive oxide as electrode material for various types of solar cells due 
to its low sheet resistance and high transparency. Preparing ITO by utilizing from simple and cost-effective 
solution-based methods is an advantage for large scale productions. However, thin films produced by solu-
tion-based techniques show lower conductivity compared to vacuum based physical vapor deposition tech-
niques. Reduction of thin films by post treatment with hydrogen can ensure an increase in conductivity with-

out causing any change on transparency of ITO films. 

In this study, the effect of post treatment with hydrogen to ITO thin films was investigated. ITO films were 
produced by using solution-based spin coating technique and annealed at 600oC for 30 min. After that, several 
reduction parameters such as H2 concentration and temperature for different processing times were applied 
in H2/Ar atmosphere. Crystal structure was determined from X-ray diffraction spectroscopy (XRD) and the 
morphology of ITO thin films were observed by scanning electron microscopy (SEM). Optical and electrical 
properties were characterized by UV-Vis spectrophotometer and four-point probe measurement, respectively. 
As a result of post treatment, a decrease in sheet resistance (up to 70%) was observed and transparency of thin 
films remained above 80%. 

Keywords: Indium Tin Oxide (ITO), Hydrogen reduction, Thin film, Solar cell.

:: Paper No: GCGW - 2018 – P152 ::

SYNTHESIS OF CARBON NANOTUBE VIA CHEMICAL VAPOR 
DEPOSITION METHOD ON SILICA PARTICLES FOR LITHIUM 

ION BATTERY ANODE MATERIALS
Selin Özen1*, Reha Yavuz2, Nilgün Karatepe1

1Istanbul Technical University, Energy Institute, Istanbul, Turkey
2Istanbul Technical University, Department of Chemical Engineering, Istanbul, Turkey

*Corresponding author e-mail: kmnilgun@itu.edu.tr

In this work, carbon nanotubes (CNT) were grown on the surface of silica (SiO2) nanoparticles using in-situ 
chemical vapor deposition (CVD) method where SiO2 nanoparticles were impregnated with iron (Fe) cata-
lyst. This CNT/SiO2 sample used as anode active material for lithium ion battery and showed high reversible 
capacity of 550 mAh g−1 at a current density of 50 mA g-1 compared with the CNT anode. The enhanced 
specific capacity improvement of CNT/SiO2 material can be attributed to three-dimensional conductive net-
works between SiO2 particles and CNTs and the addition of CNTs that buffer the volume change of SiO2, 
maintain the electrical conductive network, and increase the electrical conductivity and lithium-ion transport. 
Thus, the in-situ growth of CNTs on SiO2 particles with catalyst can be used in the synthesis of more stable 
SiO2 anode materials for a lithium ion battery.

Keywords: Energy storage, Lithium ion battery, Carbon nanotube, Silica.
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:: Paper No: GCGW - 2018 – P153 ::

ENERGY AND EXERGY ANALYSIS OF HEAT EXCHANGER FOR 
WASTEWATER AIDED REFRIGERATION SYSTEMS

İbrahim Karaçaylı1*, Yücel Canlı2, Lütfiye Altay1, Arif Hepbaşlı3

1Ege University, Department of Mechanical Engineering, Izmir, Turkey
2Ege University, Ege High Vocational School, Izmir, Turkey

3Yaşar University, Department of Energy Systems Engineering, Izmir, Turkey
*Corresponding author e-mail: ibrahim.karacayli@ege.edu.tr

Recovering waste energies from any system has gained a great attention over the last years due to increasing 
energy needs and the limited availability of energy resources. Wastewater is widely used as an efficient heat 
source for heat pumps and refrigeration systems since it could help reducing energy consumption.  The most 
commonly used refrigeration cycle, vapor compression refrigeration cycle, contains four main elements; com-
pressor, condenser, expansion valve and evaporator. The utilization of wastewater in refrigeration systems has a 
large potential to provide cost effective and environmental friendly alternatives to conventional air-source heat 
pump systems. In this study, compression refrigeration system using wastewater, as a heat sink, was designed 
and analyzed to obtain experimental results about wastewater-cooled condenser and evaluate the performance 
of the system. Hermetic compressor with cooling capacity of 2880 BTU/h was used. The condenser was a 
coaxial heat exchanger with capacity of 1 kW and R134a was used as a refrigerant. 

This study was performed to investigate the effect of different temperatures and flowrates of wastewater in a 
refrigeration system and to make energy and exergy analysis of the condenser working at three different pres-
sures. Working conditions were 8, 9 and 10 bar with constant wastewater flow rate of 300 liters/hour. Conser-
vation of energy has been applied to both refrigerant and wastewater sides in the condenser, and the amount 
of heat transfer from refrigerant to wastewater was determined. Also, second law efficiency of the condenser is 
calculated and the change in second law efficiency with condenser pressure was presented. 

Keywords: Wastewater, Refrigeration, Energy analysis, Exergy, Second law efficiency.

:: Paper No: GCGW - 2018 – P154 ::

A NEW APPROACH FOR SOLAR RADIATION FORECAST: CASE 
OF ALGERIA 

Kamel Abdeladim*, Abdelhak Razagui, Smail Semaoui, Salim Bouchakour, Amar Hadj Arab, S. 
Boulahchiche

Centre de Développement des Energies Renouvelables, CDER, BP 62, Route de l’Obsevatoire, Bouzaréah, 16340
*Corresponding author e-mail: k.abdeladim@cder.dz

The current situation in Algeria tends to support sustainable development and climate change issues, with the 
new program dealing with the integration of renewable energy in the national energy mix. More than 60 % of 
the total capacity is planned to be solar photovoltaic (PV). Therefore, in order to enable energy managers to 
make a distribution that meets the demand of consumers, it is essential to go toward the forecast of energy 
production. Nowadays, this solution is mainly used in the smart grids.

Forecasting energy production plays an essential role; indeed, it is a decisive tool for operators in their energy 
management. Moreover, the production of electrical energy by a solar system depends mainly on solar radia-
tion potential.

Prediction of solar radiation will be used in order to model the electrical quantity received by the panels ac-
cording to their technical characteristics. This new approach of the solar irradiation is a very active area of 
research in recent years, particularly in the photovoltaic field. 

Our work is based on the use of the numerical weather prediction model (NWP) to forecast the atmospheric 
vertical profile (cloud liquid and ice water, humidity, …etc.), the results will be used as an input for the radi-
ative transfer model (libRadtran), in order to calculate the three solar radiation components (Direct, Diffuse 
and Global received on horizontal plane). The values of the irradiation will be obtained in Grid points. The 
next step of our work will consist on the production of electrical maps hourly up to next 72 hours.

Keywords: Climate change, Renewable energy, Solar radiation, Weather prediction model, Radiative transfer 
model. 

:: Paper No: GCGW - 2018 – P155 ::

DEVELOPMENT OF PHOTOVOLTAIC CELLS
Deniz Çoban Özkan1* Ahmet Türk2 Erdal Çelik3

1Manisa Celal Bayar University, The Institute of Natural and Applied Sciences, Manisa, Turkey 
2Manisa Celal Bayar University, Department of Metallurgical and Materials Engineering, Manisa, Turkey

3 Dokuz Eylul University, Department of Metallurgical and Materials Engineering, Izmir, Turkey 
*Corresponding author e-mail: deniz.coban@cbu.edu.tr

Increase in the human population and improvements in the industry caused a serious increase in the energy 
demand. Therefore solar energy, which is one of the renewable energy sources, is become crucial from a global 
perspective.

First photovoltaic (PV) effect showed by a French physicist Edmund Bequerel in 1839 which was defined as 
a small amount of electric current can be generated when the materials are exposed to light. Albert Einstein's 
Physics Nobel Prize in 1905 and Russell Ohl's patent for the PV cell in 1946 have led ongoing innovations 
every year in the process. 

PV is the direct conversion of light into electricity at the atomic level. Some materials exhibit a property known 
as the photoelectric effect, which causes the photons of the light to be absorbed and release the electrons. 
When these free electrons are captured, an electric current is generated that can be used as electricity.

Researchers are working with a variety of semiconductors and trying to find optimal production methods for 
lower cost, higher efficiency. Silicon wafers have been studied extensively (monocrystalline, polycrystalline, 
amorphous), and then Gallium Arsenide, Cadmium Telluride, Copper Indium Di-selenide began to be used 
in PV cells. In addition to single-jointed structures, multi-jointed structures were beginning to study and this 
study led to increase in efficiency. There are new researches about ferroelectric materials in PV cells. It is ex-
pected that their usage in recent years will give us higher efficiency results.

The aim of this paper is to discuss the semiconductors that used in PV cells, their fabrication process, their 
power conversion efficiency (PCE), their advantages and disadvantages relative to each other.

Keywords: Renewable energy, Photovoltaics, Solar cell. 
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:: Paper No: GCGW - 2018 – P156 ::

GLOBAL WARMING IS INCREASING THE RISK OF 
REEMERGENCE OF MALARIA IN ROMANIA

Larisa Ivanescu¹, Ilie Bodale², Constantin Roman1, Dumitru Acatrinei¹, Andrei Campan¹, Liviu Miron¹
¹ Department of Clinics, Faculty of Veterinary Medicine,"IonIonescu de la Brad" University of Agricultural Sciences and 

Veterinary Medicine of Iaşi, 3, M. Sadoveanu, 700490, Iaşi, Romania
²Department of Exact Sciences, Faculty of Horticulture, "IonIonescu de la Brad" University of Agricultural Sciences and 

Veterinary Medicine of Iaşi, 3, M. Sadoveanu, 700490, Iaşi, Romania
emails: larisssa81@yahoo.com, ilie.bodale@uaiasi.ro, roman.const@yahoo.com,

dacatrinei@yahoo.com, andrei2005_user@yahoo.com, livmiron@yahoo.com

This study contains the analysis of the climatic data (between 1961 and 2016), with the purpose of demon-
strating their favourable evolution over the life cycle of culicids, at present and up to 2030. For this purpose, 
we implemented a new mathematical model, the ET30 model, based on the construction of a function of in-
terpolation of Lagrange polynomial type, which offers the possibility of a prognosis with over 95% probability. 
Consequently, comparing with the period of malaria eradication in Romania, the 60's, a raise of 1.1°C has been 
registered up to present in Iași, and the level of the whole country raised by 0.72°C, showing the probability of 
adaptation of new species of culicids to our climate. Two maps were made, illustrating the current situation in 
Romania, and there was an extrapolation of the data to 2030, showing a raise of 0.7-0.8°C, results that coincide 
with those provided globally for 2030 by the most famous research institutes in the world (0.8-1.7°C), demon-
strating the validity of the mathematical model we implemented, ET30.

Keywords: Malaria, Vector, Raise.

:: Paper No: GCGW - 2018 – P158 ::

CONTRIBUTION OF REMOTE SENSING FOR GEOLOGICAL 
STUDY OF THE SOUTH – EAST OF CONSTANTINE BASIN, 

NORTH OF ALGERIA
Sadaoui Moussa 

 Laboratory of Mineral and Energetically Resources
Department of Geology. Faculty of Hydrocarbons and Chemistry.

University M’Hamed Bougara. Boumerdes. Algéria.
e-mail: sadaoui2001@yahoo.fr

The main objectives of this work are to map and characterize network of likely fractures to develop major 
deposits carbonated in the region. It is a contribution to a better knowledge of the geometry of existing sur-
face fractures networks and their extension in subsurface. For this it appeals to the tool of remote sensing and 
seismic.

Using remote sensing data, our study enabled us to draw up a card lineamentire, along with tectonic analysis, 
where we could list 409 lineaments divided into 9 classes according to their directions, among which: the main 
directions of the NW/SE fracturing are: H (N1300-N1500), G (N1100-N1300) and F (N900-N1100).

These three classes are in agreement with the major flaws of the region, which are: the fault of Biskra-Outaya, 
Ouinet-Morsott-Tébessa and the dextres form.

Of after the deferential work carried out on the South East Constantine area, and the results obtained by the 
seismic reflection, as well as the well data, summarizes our reservoirs are characterized by a mainly low to 
medium porosity and low permeability, these tanks are carbonated, and are affected by the majority of vulner-
abilities detected on the surface, but these do not contribute to the improvement of the Petrophysical charac-
teristics This can be reported to the clogging of the cracks.

Keywords: South-East of Constantine, Remote sensing, Petrophysical characteristics, Carbonate reservoir.

:: Paper No: GCGW - 2018 – P161 ::

IMPROVING ENERGY EFFICIENCY IN TURKEY: A CASE STUDY 
FOR TEXTILE INDUSTRY

Betül Özer*, Behçet Güven 
Kırklareli University, Department of Energy Systems Engineering, Kırklareli, Turkey 

*Corresponding author e-mail: betulozer@klu.edu.tr 

Energy efficiency, which can be defined as the reduction in the energy consumption per unit or product 
amount is one of the most important components of Turkey’s national energy policies. That is also growing 
policy priority for most of the countries around the world due to its direct relation to both economic and social 
development, energy security and environmental sustainability especially playing a key role in reducing the to-
tal greenhouse gas emissions. Textile sector is one of the most energy-intensive sectors which has a significant 
contribution to the production and the export industry in Turkey. This study aims to present the results of the 
implementation of the energy management system (EnMS) in a textile finishing factory in Turkey. The man-
agement system begins with the establishment of an energy policy for the factory initially and preparation of 
the energy inventory. After the determination of the significant energy users and energy drivers for electricity 
and thermal energy, measurement plan was identified for monitoring energy consumption. Base year was set as 
2016. Electricity generation, natural gas, and coal consumption were aimed to be reduced at least 5% in three 
years period. More than 15% of energy and cost savings were achieved for one-year period. The main outputs 
of the energy management system implementation in the factory can be specified as increasing competitive-
ness in the market, the production losses were reduced with the reduction of troubles; chemical consumption, 
production, and maintenance costs were reduced. Moreover, 28% of water saving was also achieved in 2016.  

Keywords: Energy efficiency, Textile sector, Energy management system (EnMS), Energy saving. 
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:: Paper No: GCGW - 2018 – P165 ::

IONOMER DISPERSITY IN ELECTRODE LAYER ON FUEL CELL 
PERFORMANCE AND DURABILITY

Chang Soo Kimr*, Dongwon Shin
 Korea Institute of Energy research, Daejin, Korea

*Corresponding author e-mail: cskim@kier.re.kr

Membrane electrode assembly (MEA) samples were successfully prepared using different catalysts (non-graph-
itized and graphitized carbon support base) and ionomers (dispersion and solution) to investigate the effects 
of the ionomer to carbon (I/C) ratio and the solvent composition of the ionomer dispersion or solution on the 
electrochemical performance and long-term durability. Excess or deficient amounts of ionomer decreased the 
electrochemical performance, which depended on not only I/C ratio but also the solvent composition. A ho-
mogeneous solvent system showed the best electrochemical performance, whereas additional heterogeneous 
solvent deteriorated the performance

Keywords: Durability, Electrochemical performance, Fuel cells, Hydrogen, Ionomer to carbon ratio.

:: Paper No: GCGW - 2018 – P168 ::

INVESTIGATION OF MODIFIED GRAPHITE AS ANODE 
MATERIAL FOR LITHIUM ION BATTERIES

Nergis Akın1, Gokcen Gokceli1, Osman Eksik2, Nilgun Karatepe1* 

1Istanbul Technical University, Energy Institute, Istanbul, Turkey
2Istanbul Technical University, Chemical Engineering Department, Istanbul, Turkey

*Corresponding author e-mail: kmnilgun@itu.edu.tr

The power generated from renewable energy sources may change depending on the weather conditions, par-
ticularly for solar and wind energy. For sunny or windy days, the excess energy will be waste in case of there 
is no integrated energy storage system. Lithium ion battery technology comes into prominence by providing 
stability for energy production and efficient use of generated energy. The features such as; high energy storage 
capacity, high energy intensity (kWh/kg), long life cycle, high charge/discharge efficiency, cost-effectiveness 
and portability attracts attention to lithium ion batteries. For the anode materials used in lithium ion batteries, 
the most common material is graphite which is used commercially in many battery technologies. However, 
the morphology and chemistry of the graphite surface have a significant impact on the formation of the sol-
id electrolyte interphase (SEI), the corresponding irreversible charge losses, and the overall electrochemical 
anode performance. Therefore, surface properties of graphite need to be enhanced by different modification 
processes. 

In this study, the graphite anode material was modified by oxygen and phosphorus groups and the surface 
properties have been improved. The materials produced by different modifications such as concentration or 
temperature, thereafter have been formed to lithium ion coin cells and the effects of these treatments on bat-
tery performances have been observed by galvanostatic measurement techniques. The discharge capacity of 
pure graphite was measured as 436 mAh/g. It was observed that, doping with oxygen groups has a minor effect 

on the first discharge capacity of Li-ion batteries with the value of 445 mAh/g. After treatment with NH4PF6 
and H3PO4 the discharge capacity increased remarkably up to 1126 and 1043 mAh/g, respectively. 

Keywords: Energy storage, Li-ion batteries, Surface modification, Graphite anode. 

:: Paper No: GCGW - 2018 – P169 ::

A NUMERICAL INVESTIGATION OF VALVE LIFT EFFECTS ON 
MARINE DIESEL ENGINE AND EMISSION PREDICTION 

Kubilay Bayramoğlu1,2, Kerim Deniz Kaya1, Semih Yilmaz1* Murat Bayraktar1,2, Burak Göksu1,2

1Dokuz Eylül University, Department of Marine Engineering, Izmir, Turkey 
2Bülent Ecevit University, Department of Marine Engineering, Izmir, Turkey

*Corresponding author e-mail: semih.yilmaz@deu.edu.tr 

Diesel engines are widely used in the world for trade and human transportation because of their efficiency 
and economical aspects. Approximately thirty percent of the greenhouse gases that cause global warming in 
the world are due to the transportation sector. Many institutions and regulations, such as the International 
Maritime Organization (IMO), International Convention for the Prevention of Pollution from Ships (MAR-
POL) and the EU, have recently introduced several new regulations to reduce emissions from diesel engines, 
as the biggest part of the transport sector is maritime transport. In recent studies, to minimize amount of emis-
sions, some of the researchers work on engine geometry parameters, while others study on fuel used in diesel 
engines. Studies which are based on motor geometry are accomplished by changing of diesel engine piston 
geometry, valve timing, nozzle geometry and valve lift.

The purpose of this study is to examine the effect of four-stroke single-cylinder diesel engines on combustion 
characteristics and exhaust gas emissions by changing both intake and exhaust valve lifts. Combustion analysis 
and visualization of analysis results at different valve lift values were applied with ANSYS-FORTE, which is 
a commercial software, using computational fluid dynamics (CFD) for combustion system analysis. The vi-
sualization and simulation are shown that CO, NOx, maximum pressure, temperature and other combustion 
parameters depend on crank angle. Numerical analysis results were compared with previous experimental data 
and parametric studies were applied based on verified model.

Keywords: Marine diesel engine, Computational Fluid Dynamics (CFD), NOX emissions, Valve lift.
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:: Paper No: GCGW - 2018 – P170 ::

EXERGOECONOMIC ANALYSIS OF AN INDUSTRIAL 
COGENERATION COOLING SYSTEM OPERATING WITH 

REFRIGERANT R-410A POWERED BY NATURAL GAS FUEL
Ceyhun Yılmaz*, Elif Kocakuş Oluğ

Department of Mechanical Engineering, Afyon Kocatepe University,
03200 Afyonkarahisar, Turkey

*Corresponding author e-mail: ceyhunyilmaz@aku.edu.tr

Recent progress showed that, energy production and usage are important concept in proportion to increasing 
energy demand for the developing world. It is a very important fact that the energy should be efficiently used 
as possible as. For this reason, technical and economic problems related to the production and consumption 
of energy should be solved. The most efficient use of the available energy is the most economical and clean 
solution. This study is related with the exergoeconomic analysis and optimization of the use of the energy 
and exergy of the cogeneration system that is used in heating and cooling of sports hall.  The cogeneration 
system is used natural gas as a fuel. The thermodynamic efficiency and exergoeconomic of the energy pro-
duction of a cogeneration system is investigated. The losses and gains in the existing systems are investigated. 
For this purpose, all lower and upper processes used in the production of energy are evaluated extensively by 
thermodynamic approximations. The performance of each process is evaluated according to the best possible 
performance of that process. Economic investigation of the system is based on exergy analysis that is named 
exergoeconomic analysis. The performance analysis of the system including enthalpy, entropy, and specific 
heat for fuel that must be related to the thermophysical properties for the fuel. Exergoeconomic analysis and 
optimization are performed. The obtaining results are compared by using thermodynamic and economic per-
formance criteria.

Keywords: Cogeneration, Thermodynamic analysis, Exergoeconomic analysis.

:: Paper No: GCGW - 2018 – P171 ::

OPTIMUM ENERGY EVALUATION AND LIFE CYCLE COST 
ASSESSMENT OF A HYDROGEN LIQUEFACTION SYSTEM 

ASSISTED BY GEOTHERMAL ENERGY 
 Ceyhun Yilmaz

Department of Mechanical Engineering, Afyon Kocatepe University, 03200 
Afyonkarahisar, Turkey

*Corresponding author e-mail: ceyhunyilmaz@deu.edu.tr 

The aim of this study is to investigate, optimize and analyze the life cycle cost of a system thermodynamically 
modeled in a computer environment using thermo-economic methods in a comprehensive way for the use of 
geothermal energy in hydrogen liquefaction. In this study, a liquid geothermal resource with a temperature of 
200ºC and a flow rate of 100 kg/s is used for electricity generation and this electricity is used as a work input 
in the advanced liquefaction unit to liquefy the hydrogen. When the necessary thermodynamic assumptions 

are made, and the system is run in a computer environment with a simulation program, the network require-
ment is calculated to be 10 kWh/kg H2. Geothermal water is used for as an energy source of the liquefaction 
system. The unit energy cost of electricity is calculated to be 0.0107 $/kWh. Hydrogen liquefaction from the 
system is calculated to be 0.053 kg/s as the produced electricity is used directly to produce liquid hydrogen in 
the liquefaction unit. The unit cost of liquefied hydrogen is calculated to be 1.439 $ / kg H2. As a result of the 
life cycle cost analysis of the system, Net Present Value (NPV) is calculated to be 59,580,000 $. The levelized 
annual cost with the annual cost method (LAC) is calculated to be 6,998,000 $/yr. Simple payback period 
(Nsbp) of the system is calculated to be 2.903 year and discount payback period (Ndbp) is calculated to be 3.598 
years, respectively.

Keywords: Geothermal energy, Hydrogen liquefaction, Life Cycle Cost (LCC).

:: Paper No: GCGW - 2018 – P172 ::

ASSESSMENT OF NOX EMISSIONS OF THE SCIMITAR ENGINE 
AT MACH 5 BASED ON A THERMODYNAMIC CYCLE ANALYSIS

Tayfun Tanbay 1, Ahmet Durmayaz2*

1Bursa Technical University, Department of Energy Systems Engineering, Bursa, Turkey
2Istanbul Technical University, Energy Institute, Istanbul, Turkey

*Corresponding author e-mail: durmayaz@itu.edu.tr

The Scimitar engine is a novel advanced propulsion system that is designed to propel the aircraft A2 of the 
Long-Term Advanced Propulsion Concepts and Technologies (LAPCAT) project. It is a hybrid engine that 
utilizes the features of turbofan, ramjet and turborocket engines for various flight phases from take-off conditions 
to hypersonic flight conditions at Mach 5. The Scimitar cycle consists of three fluids. Hydrogen is the fuel of 
the engine while air is the oxidant which provides the necessary thrust for all flight phases. Helium is used to 
transfer heat from the hot incoming air to the hydrogen via a precooler specifically designed for the Scimitar 
engine. Since high levels of temperatures around 2700 K are achieved in the combustion chamber of the en-
gine, dissociation and formation of chemical species becomes an important issue for an accurate determina-
tion of performance parameters and NOx emissions. In this study, we present a thermodynamic cycle analysis 
of the Scimitar engine for the assessment of NOx emissions. The combustion of fuel is studied in detail with 
an equilibrium model taking into account various dissociation and formation reactions. The NOx emissions of 
the engine at Mach 5 and the effects of fuel flow rates on these emissions are presented by solving a nonlinear 
system of equations that is formed through our novel thermodynamic model.

Keywords: Scimitar engine, Hydrogen fueled aircraft, NOx emissions, Thermodynamic analysis.
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:: Paper No: GCGW - 2018 – P173 ::

NUMERICAL ANALYSIS OF A MODEL SOLID OXIDE FUEL CELL 
(SOFC) BY USING LOW CALORIFIC VALUE COAL GASES

Mustafa Ilbaş*, Berre Kümük
Gazi University, Department of Energy Systems Engineering, Ankara, Turkey 

*Corresponding author e-mail: ilbas@gazi.edu.tr 

Solid oxide fuel cell (SOFC) is a high-efficiency power generation component that is a large fuel option and 
converts chemical energy directly into electrical energy. In this study, the parameters affecting the performance 
of a cathode supported SOFC by using low calorific value coal gases (Generator gas and water gas) have been 
numerically investigated by developing a finite element method (FEM) based SOFC model involving conser-
vation of mass, momentum, species and energy with ionic and electronic charge transfer. Effects of fuel com-
positions, oxidizer, temperature and pressure on the performance of the developed SOFC have been examined 
by using a FEM code Comsol. These effects of parameters are shown by the concentrations, polarization and 
power curves. 

A comprehensive mathematical model has been described for the performance of a cathode-supported SOFC 
with low calorific value coal gases derived from Turkish coal. It is predicted that the performance of cath-
ode-supported SOFC is higher than that of electrolyte-supported SOFC for all fuels. Another advantage of 
cathode-supported SOFC is the relatively low cost of cathode supporting materials such as strontium-doped 
lanthanum manganese. The performance of SOFC for water gas is higher than that for generator gas. This may 
be because of the higher hydrogen content in the water gas compared with the generator gas. As a result of the 
study, it can be concluded that the low calorific value coal gases can be used in the SOFC and the performance 
of the SOFC increases with increasing hydrogen content, porosity, temperature and pressure values.

Keywords: Cathode-supported SOFC, Low calorific value coal gases, Performance, Numerical analysis.

:: Paper No: GCGW - 2018 – P174 ::

NETWORKS AS A TOOL FOR COPING WITH CLIMATE CHANGE 
CLIMATE ACTION NETWORK (CAN)

Zerrin Savaşan 
Selçuk University, Faculty of Economics and Administrative Sciences

Department of International Relations, Sub-Department of International Law, Konya, Turkey
e-mail: szerrin@selcuk.edu.tr

This article aims to make an analysis on climate networks and their role to cope with climate change. For this 
purpose, after studying the conceptual aspect of networks in the first section. In the second section, it scruti-
nizes the Climate Action Network (CAN) as a case study of the research. Thirdly, it examines the strengths and 
weaknesses of its functioning. Finally, it discusses the lessons learnt through the analysis.  

Keywords: Climate change, Network, Climate Action Network (CAN).

:: Paper No: GCGW - 2018 – P175 ::

SOLAR ENERGY FOR STEAM REQUIREMENT OF 
CONCENTRATED SOUR CHERRY JUICE PRODUCTION

Neslihan Colak-Gunes1*, Emrah Gungor2, Mustafa Gunes1

1Ege University, Solar Energy Institute, Bornova, Izmir, Turkey
2Bursa Technical University, Mechanical Engineering Department, Yildirim, Bursa, Turkey

*Corresponding author e-mail: neslihan.colak78@gmail.com

In this study, the ability to supply steam requirement for concentrated sour cherry juice production of Concen-
trated Solar Power (CSP) system was examined. For this purpose, a parabolic trough collector (PTC) system 
of 1 MW was designed to be located in the area of the fruit juice plant and steam quantity was calculated during 
the production period of concentrated sour cherry juice. Also, what percentage of the steam needs can be met 
with this CSP system was analyzed.

Keywords: Solar process heat, CSP, Concentrated fruit juice, Sour cherry juice.

:: Paper No: GCGW - 2018 – P176 ::

KINETICS AND MECHANISM OF REACTION BETWEEN 
CARBON DISULFIDE AND NEW AQUEOUS AMINE SOLUTIONS

Ozge Yuksel Orhan*, Fatima Neslisah Cihan, Hulya Yavuz Ersan, Erdogan Alper
Hacettepe University, Department of Chemical Engineering, Beytepe, Ankara, Turkey 06800.

*Corresponding author e-mail: ealper@hacettepe.edu.tr 

The mechanism and kinetics of carbon disulfide (CS2) capture by aqueous solutions of well-known alkanol-
amines (monoethanolamine (MEA) and diethanolamine (DEA)) and novel cyclic mono- and polyamines 
(morpholine (MORP), piperazine (PZ), n-methyl piperazine (NMPZ) and n-hydroxyethyl piperazine 
(NHEPZ)) were investigated by stopped-flow apparatus with conductivity detection. The observed reaction 
rate constants were obtained for a temperature range of 298-313 K and it was found that cyclic amines react 
much faster than others. A modified termolecular reaction mechanism was used to analyze the experimental 
kinetic data. The activation energies for all systems were also obtained by evaluating the Arrhenius equation.

Keywords: Carbon disulfide capture, Absorption kinetics, Stopped flow, Cyclic amines.
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:: Paper No: GCGW - 2018 – P177 ::

TREATMENT OF PALM OIL MILL EFFLUENT FROM PALM OIL 
PROCESSING INDUSTRIES TO PROVIDE CLEAN WATER AND 

SUSTAINABLE SOCIAL BENEFIT IN INDONESIA
Ismail Hidayat1*, Aysegul Pala2

1Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey
2Environmental Research and Application Center (CEVMER), Dokuz Eylul University, Izmir, Turkey

*Corresponding author e-mail: ismailhidayat27@yahoo.com

Water is the main component that is necessary to support living beings, as well as providing clean water for all 
human life. Clean water is a vital component to meet the needs of all communities in supporting their daily ac-
tivities, because it provides improvements in life quality especially for sustainable social benefit. Based on sta-
tistical data for Indonesia water supply capacity in 2015, the percentage of access to clean water in Indonesia is 
70.97%, access to sanitation is 62.14%, and availability of water supply facilities and infrastructures is 70.70%. 
A limited source of clean water is one of the main obstacles to providing clean water to all communities in 
Indonesia, especially in rural areas. However, industries in Indonesia are growing rapidly, including the palm 
oil industry. The deployment of its territory is diverse and usually in areas away from cities. With the rapid pro-
duction of crude palm oil by the industry, it can be concluded that the activities always generate waste, either 
in liquid or solid form. To produce 140 – 200 kg of crude palm oil, the process will produce 600 – 700 kg of 
POME (palm oil mill effluent) which is wastewater. Wastewater can be processed to produce clean water that 
can be reused and also can be distributed to communities around the area of production. POME utilization 
can also provide many benefits besides as a clean water resource: it can be utilized as an energy source and also 
an alternative fertilizer as well. The utilization of POME can provide several advantages for both the company 
– to increase productivity – and for communities around the production area – to provide sustainable social 
benefits.

Keywords: Wastewater, Waste, Palm oil processing industries, Sustainable social benefit.

:: Paper No: GCGW - 2018 – P178 ::

THERMODYNAMIC AND ENVIRONMENTAL ASSESSMENT OF 
COAL GASIFICATION BASED MULTIGENERATION SYSTEM 

Fatih Yilmaz1*, Murat Öztürk2 Reşat Selbaş3, 
1Aksaray University, Vocational School of Technical Sciences, Aksaray, Turkey

2 Suleyman Demirel University Department of Mechatronic Engineering, Isparta, Turkey
3 Suleyman Demirel University Department of Energy System Engineering, Isparta, Turkey

*Corresponding author e-mail: fatiyilmaz7@gmail.com

A novel coal gasification based integrated system for multigeneration is developed and presented to generate 
some useful outputs, such as power, heating, cooling, fresh water and hot water. The energetic and exergetic 
analyses are utilized to investigate the performance of investigated process, and the impacts of different process 
indicators on energetic and exergetic performances of the whole integrated system and its sub-systems are 

investigated. The whole energetic and exergetic performance of integrated system are calculated as 52.1% n 
59.7%, respectively. Also, the exergy efficiency, exergy destruction rate, and environmental impact assessment 
of coal gasification based integrated system components are investigated for analyzing the irreversibilities in 
integrated system components, system performance and potential carbon dioxide reduction for sustainable 
development.

Keywords: Coal gasification, Energy, Exergy, Environment, Sustainable development. 

:: Paper No: GCGW - 2018 – P179 ::

CLIMATE CHANGE AND HEALTH: PREPAREDNESS AND 
PERCEPTIONS OF HEALTH PROFESSIONALS

Meriç Yavuz Colak1, Levent Colak2

1 Baskent University, Department of Healthcare Management, Ankara, Turkey
2 Baskent University, Department of Mechanical Engineering, Ankara, Turkey

*Corresponding author e-mail: meric@baskent.edu.tr 

Global climate change will influence the functioning of many ecosystems, it is a significant and emerging threat 
to public health. Physicians should assume their traditional roles as medical professionals, health educators, 
and community leaders. Through medical societies at the state, local, and national levels, physicians could take 
an active interest in issues related to climate change. A sample of 191 health professionals in a four hospital 
was surveyed on their preparedness, attitudes and perceptions towards global warming, climate change and 
health risks and the ways protecting health from climate change. The main objectives were to; assess current 
knowledge of health professionals on the health risks of climate change, assess the current level of preparations 
of health departments to manage health risks and identify resource and training needs, describe activities to 
reduce carbon dioxide and other greenhouse gas emissions, identify action that can be taken at individual, 
organizational, community, national and international levels to reduce the effects of climate change, define the 
role of health workers as global citizens for health. According to the results; the most important health effect 
of the climate change is the increase of epidemic diseases, awareness should be raised, and the participants’ 
climate change-related diseases knowledge were found sufficient. However, knowledge levels of participants 
on the attempts that will be made on climate change related disease, were found insufficient. They are aware of 
their role in raising awareness and attention should be drawn. The institutional structuring of the relationship 
between global warming and climate change and their health effects in our country is inadequate. Health care 
organizations should draw attention and make initiatives to raise awareness and increase sensitivity and make 
investments. They are worried about the current preparations of health care organizations; health professionals 
should be educated about global warming and climate change related issues.

Keywords: Global warming, Climate change, Health, Environment, Sustainability in health.
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:: Paper No: GCGW - 2018 – P180 ::

ENERGY AND EXERGY ANALYSES OF TWO-STAGE R744 CYCLE 
WITH INTERCOOLER

Fatih Yılmaz1*, Reşat Selbaş2, Murat Öztürk3

1 Aksaray University, Vocational School of Technical Sciences, Aksaray, Turkey
2 Suleyman Demirel University, Department of Energy System Engineering, Isparta, Turkey

3 Suleyman Demirel University, Department of Mechatronic Engineering, Isparta, Turkey
*Corresponding author e-mail fatiyilmaz7@gmail.com  

The Montreal Protocol prohibits the commonly used refrigerants such as CFCs and HCFCs because of their 
global warming (GWP) and ozone depletion (ODP) values. In addition, according to the report of the Euro-
pean Commission (COM643 2012) to aim to substantially reduce the emissions of fluorinated gasses over the 
next 20 years. For this purpose, the carbon dioxide (R744) appears to be the most promising refrigerant in 
terms of ODP and GWP values.  In this study, the energy and exergy efficiency of two-stage cycle with incor-
porating compressor intercooling are presented. The R744 refrigerant is used as working fluids in the proposed 
cycle. In addition to that, the effects of some design parameters on the energy and exergy performance for the 
integrated system are investigated. The energy and exergy efficiency of cycle are calculated as 1.06 and 17.25%, 
respectively. 

Keywords: Cooling, energy, exergy, R744.

:: Paper No: GCGW - 2018 – P181 ::

SIMULATION OF TECHNOECONOMICAL AND 
ENVIRONMENTAL IMPACT OF BIOGAS USAGE IN GAS ENGINE 

COGENERATION APPLICATIONS
Levent Colak1*, Erman Sevinc2 

1 Baskent University, Department of Mechanical Engineering, Ankara, Turkey
2 Baskent University, Institute of Science Engineering Department of Energy Engineering, Ankara, Turkey

*Corresponding author e-mail: lcolak@baskent.edu.tr

In Turkey, 33% of installed electricity power capacity and 35% of generated electricity is produced from natu-
ral gas combined cycle plants. When it is thought that the natural gas used in these plants is imported, it is seen 
how Turkey is foreign dependent in energy sources. Due to negative effects of fossil fuels to the environment 
and to be self-sufficient in energy production, there are various incentives on renewable energy to meet the in-
creasing energy need within today’s technology. However, due to the high availability of natural gas combined 
plants, it is certain that it will continue to gain a seat at the total installed capacity. In this context, in addition 
to the increase renewable sources, it is now necessary to consume energy generated from fossil fuels in a more 
efficient and clean way. In this study, the techno-economic and environmental effects of obtaining electricity 
from single cycle natural gas energy plant at given capacity and heat from boiler are compared with natural gas 
input cogeneration systems and biogas input cogeneration systems. In this context, a mathematical model was 
created, feasibility simulation and analysis were made. The results of these analyzes have been evaluated and 

these three different situations are discussed in terms of economic and environmental terms, energy produc-
tion, investment and operating costs into considerations. 

Keywords: Biogas, Gas engine, Cogeneration, Simulation, Carbon emission. 

:: Paper No: GCGW - 2018 – P182 ::

SUSTAINABLE TRANSPORTATION SYSTEM DESIGN FOR 
UNILEVER TURKEY

Melis Colak1*, İrem Yaprak Utku2, Deniz Ozmisir3, Alican Boz4, Tayfun Aydogdu5, Mert Cem Didis6, Emre 
Nadar7

1 Baskent University, MSc. Industrial Engineering, Ankara, Turkey
2 Garanti Bank, Corporate Banking, Kozyatagi, Istanbul, Turkey

3 Kuhne Logistics University, MSc. Management, Hamburg, Germany
4 Akbank, Department of Risk Management, Levent, Istanbul, Turkey

5 Bilkent University, BSc. Industrial Engineering, Bilkent Campus, Ankara, Turkey
6 Unilever, OTM Assistant Manager, Umraniye, Istanbul, Turkey

7 Bilkent University, Department of Industrial Engineering, Bilkent Campus, Ankara, Turkey
*Corresponding author e-mail: meliscolak95@gmail.com 

As reducing the carbon footprint became one of the topmost concerns of many of the companies all over the 
world, after starting production of home and personal care products in Konya factory, Unilever Turkey has a 
goal of reducing their yearly carbon emission levels by five percent, calculated in related key performance indi-
cator (KPI). The aim of this study is to suggest solution strategies that will reduce carbon emissions of Unile-
ver, by creating a well-designed transportation network through the detection of carbon emission causes. After 
evaluating the transportation system of Unilever Turkey, various causes of carbon emissions were found, and 
those causes were classified under two different categories as: route-based problems and fleet-based problems. 
In this context, to reduce route-based carbon emissions, a Location Routing (LR) model and an Alternative 
Fuel Routing (AFR) model were formed. These two different models concentrated on creating a whole new 
transportation network with more utilized use of cross-dock locations within Turkey by using the current 
Unilever fleet and considering compressed natural gas (CNG) as an alternative fuel in some of the vehicles in 
their transportation. On the other hand, to reduce the fleet-based carbon emissions, an improvement on the 
aerodynamic design of the vehicles was suggested and by analyzing the real-life simulations, appropriate tire 
pressure, velocity and acceleration levels were determined that will give the nearest optimal carbon emission 
values in the systems.

Keywords: Sustainable transportation, Carbon emission reduction, Location routing problem, CNG, 
Cross-docking, Alternative fuel routing.
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:: Paper No: GCGW - 2018 – P183 ::

EXERGETIC PERFORMANCE OF BUILDING ATTACHED 
PHOTOVOLTAIC POWER PLANT SETTLED IN OLIVE OIL 

PRODUCTION COMPANY
Elif Bozoglan1*, Mete Cubukcu2, Eylem Saglam1, A. Evren Ogutcen1

1Taris Olive Oil Agricultural, Industrial and Commercial Company, Department of Management, Izmir, Turkey
2Ege University, Solar Energy Institute, Izmir, Turkey

*Corresponding author e-mail: elifbozoglan@yahoo.com

Solar energy is one of the most available and sustainable renewable sources. In recent decades, solar ener-
gy-based applications are growing up to generate electricity for industrial purposes. The main objective of this 
study is to evaluate the performance of a building attached photovoltaic plant (BAPV) that is installed on the 
roof of the olive oil production company located in Izmir, Turkey by using energy and exergy analysis. The 
plant having a capacity of 701.2 kWp is designed as a grid-connected model. BAPV system consists of strings 
having 21 monocrystalline solar modules connected in series which produces electricity more efficient than 
polycrystalline ones. In order to carry out the exergetic performance analysis of the system, the data such as to-
tal insolation of solar energy, panel surface temperature, ambient temperature, electricity production, etc. were 
collected from SCADA. The values of energy and exergy efficiencies, exergy destructions and sustainability 
indexes are determined due to ambient temperature during the year of 2017. Accordingly, the exergy efficiency 
of the plant was calculated as 12.49-15.76%. Meanwhile, the sustainability indexes of BAPV plant were found 
as between 1.14-1.19, respectively.  
Keywords: Solar energy, Building attached photovoltaic power system, Exergetic efficiency, Exergetic de-
struction, Sustainability index.

:: Paper No: GCGW - 2018 – P186 ::

NOVEL CO2-CAPTURE SOLVENTS COMPRISING CARBONIC 
ANHYDRASE AND STERICALLY HINDERED AMINES: KINETIC STUDIES 

Ozge Yuksel Orhan*, Fatima Neslisah Cihan, Hulya Yavuz Ersan, Erdogan Alper
Hacettepe University, Department of Chemical Engineering, Beytepe, Ankara, Turkey 06800.

*Corresponding author e-mail: oyuksel@hacettepe.edu.tr 

Carbon dioxide (CO2) emission into atmosphere is a global concern due to its direct connection with global 
warming. Currently, there are three proven methods; namely, membrane separation, adsorption and absorp-
tion/desorption for post combustion CO2-capture. The absorption with reversible reaction of carbon dioxide 
into amine solutions is today the most mature technology and has found widespread application for capturing 
carbon dioxide. However, research on novel solvents capable of economical carbon dioxide capture gained 
importance due to rising fuel costs. For this purpose, in the scope of this project; carbonic anhydrase (CA) 
activated sterically hindered amine blends, which can react with carbon dioxide at high reaction rates and have 
unstable carbamates, were formulated and the reaction kinetics of carbon dioxide with these amine blends 
were investigated.
In this study, the use of CA as a catalyst was examined for the first in order to radically increase the speed of ste-
ric hindrance amine systems with relatively low reaction rates. Aqueous solutions of sterically hindered amines 

(2-Amino-2-methyl-1,3-propanediol (AMPD), 2-amino-2-methyl-1-propanol (AEPD) and 2-amino-2-hy-
droxymethyl-1,3-propanediol (AHPD)) were selected for the CO2 capture process. The ‘‘intrinsic” reaction 
rates of the CA-activated sterically hindered aqueous amine solutions with CO2 were measured experimentally 
by a "stopped-flow" technique for a temperature range of 283–303 K. The reaction mechanism was determined 
to comply with termolecular reaction mechanism and pseudo-first order behavior was observed. The catalytic 
effect of CA was examined by changing the concentration. The activation energies of the reactions were also 
reported. In addition to the results of this homogeneous reaction system, heterogeneous gas absorption ex-
periments were conducted on a newly designed, locally-engineered mini-gas liquid reactor where the gas and 
liquid phases can be manipulated independently by separately mixing gas-side and liquid-side resistances. The 
absorption capacities and the initial absorption rates have been obtained in a gas-liquid contact reactor at 313 
K. The reproducibility and reusability of the solvent and the enzyme deactivation were also analyzed by Fou-
rier transform infrared spectrometry (FTIR).
Finally, the observed reaction rate constants inferred from heterogeneous gas absorption rates –through esti-
mated solubility and diffusivity – were compared with the homogeneous – intrinsic – reaction rate constants 
obtained by a rapid mixing technique, namely stopped-flow conductimetry. 
Keywords: Carbon dioxide capture, Global warming, Sterically hindered amine, Stopped flow, Carbonic an-
hydrase.

:: Paper No: GCGW - 2018 – P187 ::

EVALUATION OF ELECTRICITY GENERATION OPTION FROM 
ANIMAL WASTE IN TRAKYA REGION OF TURKEY

Betül Özer1*, İsmet Tikiz2

1Kırklareli University, Department of Energy Systems Engineering, Kırklareli, TURKEY
2Kırklareli University, Department of Mechanical Engineering, Kırklareli, TURKEY

*Corresponding author e-mail: betulozer@klu.edu.tr

Biomass-based electricity generation is a promising option in reducing the environmental impacts of the ener-
gy supply and the fossil fuel dependency. Renewable energy sources as an important component of sustainable 
development bring global benefits as mitigating greenhouse gases (GHGs), reliable energy supply, economic 
use of natural resources, utilizing organic wastes as feedstock. Energy recovery can be a sustainable option for 
animal waste that would otherwise create GHG emissions.
The aim of this study is to determine the electricity generation potential from animal biogas and investigate 
and the applicability of necessary investments in Kırklareli and Edirne Cities. The biogas potential is deter-
mined according to the laboratory analysis of the livestock wastes (from cattle, small ruminant and poultry) in 
the two cities based on 2015 data. Initially annual accessible waste amount and total volatile solid substance 
is calculated according to animal quantity. Later producible total methane gas is obtained from the laboratory 
analysis results of the manure as unit methane potential (m3 CH4/ton VSS). The feasibility of the plant is 
obtained from the net producible electricity and heat energy calculated from the annual obtainable methane 
amount. Capital cost, annual operation and maintenance costs of the energy production plant and incomes 
obtained from energy and fertilizer are taken into account for the feasibility study. Payback period is calculated 
according to the optimum localizations of the possible plants. The expected utility of the study is to contribute 
sustainable development of Turkey via usage of the renewable energy sources, mitigation of the greenhouse 
gasses (GHGs), protection of the environment and development of regional agriculture and livestock farming 
economically.
Keywords: Biogas potential, Electricity generation, Sustainable development, Greenhouse gasses (GHGs).



98 99

June 24 - 28, 2018
Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018

ORAL AND POSTER SESSIONSORAL AND POSTER SESSIONS

:: Paper No: GCGW - 2018 – P188 ::

CLIMATE CHANGE AS A FORCING FUNCTION IN AGRI-FOOD 
AND ENERGY INNOVATION

Ilhami Yildiz
Dalhousie University, Faculty of Graduate Studies, Interdisciplinary PhD Program

Halifax, NS B3H 4H6 Canada
e-mail: iyildiz@dal.ca

Climate change is occurring globally, and climate projections predict that the change will continue for many 
more decades to come. Climate change mitigation and adaptation are however offering major business op-
portunities, especially for companies operating in the built environment, agri-food and energy production 
and supply, water infrastructure, finance, and health and climate services. With the extent and severity of heat 
waves, the demand for cooling is expected to rise and accelerate, placing additional demands on energy supply 
and increasing the risk of electricity black outs. Similarly, the projections provide warnings about increased 
drought risk in many regions around the world; and it is also reported that it will be necessary to produce 60% 
more food globally and 100% more in developing countries by 2050. As a result of increasing and compet-
ing demands, exacerbated by pollution and climate change-driven impacts, available freshwater resources are 
becoming increasingly stressed. Consequently, reducing the vulnerability of agri-food production systems to 
climate change and strengthening the adaptive capacity are important to protect and improve the livelihoods 
of billions of people around the world. Furthermore, reducing emissions due to fossil fuels production and 
consumption that contribute to global warming is crucial to securing global wellbeing; and agri-food and ener-
gy sectors have tremendous potential for reducing emissions and inefficiencies while at the same time playing 
their important roles in poverty reduction, and food and energy security. Both sectors are facing significant 
climate change-driven challenges, which provide ample opportunities for cutting-edge knowledge, and inno-
vative products, processes, services and policies.

Keywords: Climate change, Innovation, Agri-food, Energy, Greenhouse gas (GHG) emissions.

:: Paper No: GCGW - 2018 – P189 ::

ESTIMATION OF EMISSIONS FROM CROP RESIDUE BURNING 
USING REMOTE SENSING DATA

Kübra Gülçek Bahşi1*, Betül Şalli1, Doğushan Kiliç2, Elif Sertel1

1Istanbul Technical University, Center of Satellite Communication and Remote Sensing, Istanbul, Turkey
2Istanbul Technical University, Eurasian Institute of Earth Sciences, Istanbul, Turkey

*Corresponding author e-mail: gulcek@itu.edu.tr

The agricultural sector is one of the drivers of the economic development worldwide. Nearly one-fourth of 
the population in Turkey works in the agricultural sector. One common problem in agriculture is crop residue 
burning which is the way to handle crop residues after harvesting due to its adverse effects on human health, 
air and soil. In this research, a pilot area of 15x15 km2 in Southeastern Anatolia Region of Turkey, where crop 

residue burning is most prevalent, was selected as the study area. Sentinel-2 satellite images of the pilot area 
were obtained and processed in order to find the spatial distribution and total area of the agricultural parcels 
where crop residues are burned on the field.  Analysis were conducted to find out spatial distribution of burned 
areas and identify crop type for each agricultural parcel to be used for subsequent emission estimates. Emission 
calculations were applied for the detection of the influence of stubble/crop residue burning on air quality for 
different types of crops. 

Keywords: Crop residue, Stubble burning, Agriculture, Remote sensing, Air quality.

:: Paper No: GCGW - 2018 – P190 ::

COMPARATIVE LIFE CYCLE ASSESSMENT OF A GASOLINE, 
FUEL CELL AND TWO NEW ELECTRIC VEHICLES

Muhammad F Ezzat1,2, Ibrahim Dincer1

1Faculty of Engineering and Applied Science, University of Ontario Institute of Technology,
2000 Simcoe Street North, Oshawa, Ontario, L1H 7K4, Canada.

2Automotive and Tractor Engineering Department, Faculty of Engineering, Minia University, Egypt.
e-mails: muhammad.ezzat@uoit.ca, Ibrahim.Dincer@uoit.ca

In this study, the environmental impacts of a conventional gasoline vehicle, fuel cell vehicle and two new elec-
tric vehicles is analyzed, assessed and compared via a comprehensive life cycle assessment approach. The first 
new vehicle comprises a proton exchange membrane fuel cell, Li-ion battery and photovoltaic panels. The 
second vehicle consists of a proton exchange membrane fuel cell, Li-ion battery, photovoltaic panel and am-
monia electrolyzer to produce hydrogen onboard. Life cycle phases such as the development phase including 
raw material extraction, products manufacturing chains, the production phase, vehicle use phase incorporating 
fuel and electricity usage during the operational life of the vehicle and recycling phase are included. The emis-
sion that are incorporated in this study are carbon dioxide, methane, sulphur oxides, and nitrogen oxides. Fur-
thermore, the environmental impact categories that are considered in this study are global warming potential, 
eutrophication, acidification and damage to ozone layer.

Keywords: Life cycle analysis, Vehicles, Greenhouse gases, Electric vehicles, Fuel cell vehicles.
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:: Paper No: GCGW - 2018 – P191 ::

COST FORMATION OF EXHAUST EMISSIONS FOR GE90 
TURBOFAN ENGINES USED ON COMMERCIAL AIRCRAFTS

Ozgur Balli
1st Air Maintenance Factory Directorship, General Directorate of Military Factories, Ministry of National Defense, Eskişehir, Turkey

balli07balli@yahoo.com; balli.o@hvkk.tsk.tr

Aviation sector brings significant benefits, both directly through the jobs it creates and indirectly through the 
facilitation of global trade and tourism.  However, its activities also contribute to climate change, noise and 
local air quality impacts, and consequently affect the health and quality of life of public. The main aircraft en-
gine emission pollutants are carbon dioxide (CO2), nitrogen oxides (NOx), sulphur oxides (SOx), unburned 
hydrocarbons (UHC), carbon monoxide (CO), particulate matter (PM) and soot. In this study, the exhaust 
emissions and their cost formation rates of GE90 series turbofan engines used on Boeing 777 aircrafts are inves-
tigated for Take-Off (T/O), Climb-Out (C/O), Approaching (APP) and Idle (IDL) flight phases.  The emissions 
of UHC, CO, and NOx are taken into account. The emission values of the engines that have the Standard Dual 
Annular Combustor (SDAC) and Low Emission Dual Annular Combustor (LEDAC) are analyzed separately. 
The results of the study indicate that the GE90-85B turbofan engine with SDAC has the total maximum emission 
values of UHC and CO with 9.52 kg/h and 120.51 kg/h while the GE90-92B turbofan engine with SDAC has 
the total maximum NOx emission value with 1259.7 kg/h. On the other hand, the GE90-85B turbofan engine 
with SDAC has the total maximum cost rate of UHC and CO emissions with 32.13 $/h and 16.27 $/h while 
the GE90-92B turbofan engine with SDAC has the maximum NOx emission cost rate with 6657.51 $/h. The 
LEDAC system reduces the UHC emission rates and cost rate in the range of 77.68% to 84.05%, the CO emission 
rates and cost in the range of 64.23% to 82.74%, and the NOx emission rates and cost in the range of 5.75% and 
8.96% in accordance with the engine series.
Keywords: Commercial aircraft, Turbofan engine, Exhaust emission rate, Emission cost rate.

:: Paper No: GCGW - 2018 – P192 ::

ENERGY AND ECONOMIC FACTORS AFFECTING CARBON 
DIOXIDE EMISSIONS IN SUDAN: AN ECONOMETRIC ANALYSIS 

(1969-2015)
Elwasila Saeed Elamin Mohamed

University of Khartoum, Department of Economics, Khartoum, Sudan
Corresponding author e-mail: elwasila.sem@gmail.com

The objective of this study is to investigate the effects of some energy and economic factors on CO2 emissions 
in Sudan using annual time series data over the period 1969-2015. The OLS estimated model shows that GDP 
per capita, oil, energy use, trade openness and FDI significantly affecting CO2 emissions. The estimated model 
indicates a proper negatively signed coefficient of relationship between the squared GDP and CO2 emissions 
but insignificant. However, the ARDL results do not confirm existence of an EKC, but it shows that oil and 
energy use per capita as the main deriving factors behind CO2 emissions in Sudan. Economic growth, energy 
use and CO2 emissions are found to have a cointegration long run relationship. Granger causality test shows 
existence of bidirectional relationship running from GDP per capita and the squared GDP per capita to CO2 

emissions. Oil and FDI are found to be Granger causing CO2 emissions indicating pollution haven. Policy 
recommendations that could be applicable to mitigate CO2 emissions regarding energy sources and uses are 
provided accordingly. 
Keywords: Energy use, GDP, CO2 emissions, Cointegration, ARDL, Sudan.

:: Paper No: GCGW - 2018 – P193 ::

EFFECTS OF H2O CONTENT ON A NON-PREMIXED BIOGAS 
FLAME CHARACTERISTICS AND EMISSIONS

Murat Şahin1, Mustafa Ilbaş2

1Ahi Evran University, Faculty of Engineering, Department of Mechanical Engineering, Kırşehir
2Gazi University, Faculty of Technology, Department of Energy Systems Engineering, Ankara

e-mails: murats@gazitto.com, ilbas@gazi.edu.tr

This study is concerned with combustion characteristics of a biogas under varying H2O content conditions 
in a combustor. Water (H2O) vapor content in the biogas have been changed from 0% to 10%. Numerical in-
vestigations have been performed by using a CFD code. PDF/Mixture Fraction combustion and k-Ɛ standard 
turbulence models were used for modellings. The effect of the H2O addition into the biogas on combustion 
performances of the biogas has been also studied in the present study. Findings show that changes in H2O con-
tent highly affect the flame temperature and emission profiles of the biogas through the combustor. Especially, 
the flame temperature zones move to the downstream of the burner. It may also be said that the flame tem-
peratures of the biogas increase as H2O content is changed due to better fuel-air mixture. In addition to these 
findings, It can be demonstrated that the axial temperature levels decrease as the H2O is added into the biogas. 
Keywords: Biogas, Combustion, Emission, H2O content, Modelling.

:: Paper No: GCGW - 2018 – P195 ::

CONVERSION OF MODEL CELLULOSE INTO VALUE ADDED 
PRODUCTS USING DEEP EUTECTIC SOLVENT FORMED BY 

CHOLINE CHLORIDE AND OXALIC ACID
Murat Sert

Ege University, Department of Chemical Engineering, Izmir, Turkey
Corresponding author e-mail: murat.sert@ege.edu.tr

In this study, conversion of micro granular cellulose to valuable products such as 5-HMF, lavulinic acid or 
furfural in microwave and conventional reactors was investigated. Deep eutectic solvent (DES) formed by 
choline chloride and oxalic acid was used as catalyst and solvent in the experiments. The experiments were 
performed at 130-160 °C and varying reaction times (1 to 120 min) with respect to the type of the reactor. 
The highest levulinic acid (LA) and 5-hydroxymethyl furfural (5-HMF) yields were 69.51 wt.% and 3.73 wt.% 
at 160 °C and 7.5 min reaction time at microwave reactor, respectively. And also, for conventional batch reac-
tor, the highest levulinic acd and 5-HMF yield was calculated as 43.64 wt.% and 2.86 wt.% at 160 °C for 1 h, 
respectively.  The highest carbon efficiency was found to be 87.55 % for microwave reactor at 160 °C and 7.5 
min reaction time.
Keywords: Deep eutectic solvents, Microwave reactor, Cellulose, 5-HMF.
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:: Paper No: GCGW - 2018 – P199 ::

BIOGAS PRODUCTION FROM SUNN HEMP 
Nusara Sinbuathong1*, Roj Khun-Anake2, Suriya Sawanon3

 1Scientific Equipment and Research Division, Kasetsart University Research and Development Institute, Kasetsart University, 
Bangkok 10900, Thailand   

2Department of Environmental Science, Faculty of Science and Technology, Thammasat University, Pathumtani 12121, Thailand
3Department of Animal Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, 

Nakhon Pathom 73140, Thailand                                                                                     
 *Corresponding author e-mail: rdinrs@ku.ac.th

Sunn hemp (Crotalaria juncea L.) is a plant that grows rapidly and is frequently used as a cover crop and as 
a green manure to enhance the soil organic matter and nitrogen content. Anaerobic digestion of sunn hemp 
and co-digestion of sunn hemp with cow dung were studied in semi-continuous single-stage reactors. The 
5 reactors of 5-liter working volume were operated using five-day feeding with the slurry of sun hemp: cow 
dung: water at a feeding rate of 625 ml/5 days giving rise to a hydraulic retention time of 40 days. Mixed ru-
minal microorganisms from cows of approximately 17.92 g mixed liquor volatile suspended solids/liter were 
used as inoculum. The average CH4 content produced from the substrate slurry of sun hemp: cow dung: water 
proportions of 20:0:80, 16:4:80, 13:7:80, 10:10:80 and 7:13:80 was 47.57%, 47.74%, 50.44%, 51.71% and 
52.67%, respectively, and the CH4 yield produced was 180, 183, 216, 228, 228 L/kg COD degraded, respec-
tively. Co-digestion of sunn hemp mixed with cow dung increased the CH4 content in the biogas and increased 
the CH4 yield. This study showed another beneficial property of sunn hemp as a renewable energy source for 
biogas production.

Keywords: Anaerobic digestion, Biofuel, Biogas, Co-digestion, Cow dung, Greenhouse gas, Methane, Renew-
able energy, Sunn hemp.

:: Paper No: GCGW - 2018 – P200 ::

APPROPRIATE PROPELLERS WITH DIESEL ELECTRIC 
PROPULSION SYSTEM TO REDUCE EMISSIONS

Murat Pamık1, Cennet Özlem Bilir Fidan1, Kerim Ziylan1, Erdem Fikir2*, Mustafa Nuran1

1Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey
2Ege University, Solar Energy Institute, Izmir, Turkey

*Corresponding author e-mail: erdemfikir@gmail.com

The increasing use of fossil fuels to require the energy needs and the increasing harmful emissions of exhaust 
gases have brought about environmental problems. New regulations, which reduce these effects from fossil fuel 
use and effort to create new technologies that can adapt, have led researchers to increase the use of alternative 
energy sources and to make existing systems work with higher efficiency and fewer exhaust emissions in some 
regimes. Most of trade transportation, which is 84 % of the total volume in the world have occurred, is actual-
ized by the marine transportation. The fact that it is one of the biggest sources of harmful gas emissions from 
ships presents the importance of reducing the emissions. In the case of environmental damages, it is one of the 
issues which should be resolved. To solve this problem, electric propulsion systems have emerged as a very 

attractive alternative in vehicles in the transportation sector. While electric motor and battery systems used 
in land vehicles today can replace conventional systems very quickly, the range limits of the systems used, and 
the charging times are too long, there is a real problem as to the adaptation of these systems to the vessels. The 
fact that the existing technologies have not yet reached adequate levels of development for adaptation to the 
shipping sector is viewed as an area that offers many opportunities for the development of new technologies. 
As a solution in this phase, diesel-electric propulsion systems have emerged as an infrastructure that enables 
the use of electric propulsion systems on ships. It should be taken into consideration that the diesel-electric 
propulsion systems will greatly facilitate the adaptation of renewable energy to ships and the development of 
new systems. In the study, the effects of propeller systems which can be used with diesel-electric propulsion 
systems will be investigated.

Keywords: Diesel-Electric, Propulsion system, Propeller, Emission, Air pollution.

:: Paper No: GCGW - 2018 – P201 ::

CALCULATING LAND SURFACE TEMPERATURE USING 
LANDSAT 8 DATA

Gordana Kaplan*, Ugur Avdan
Anadolu University, Earth, and Space Sciences Institute, Eskisehir, Turkey

*Corresponding author: kaplangorde@gmail.com

Climate change or global warming is the phenomenon in which temperatures on a global scale are changing 
rapidly and unpredictably. Climate change can cause negative effects on the environment, human society, and 
nature. With the development of satellite remote sensing which acquires information about the Earth's sur-
face, subsurface and atmosphere, there have been major advances in understanding the climate system and its 
changes. One of the most important factors in global climate change is the Land Surface Temperature (LST) 
and its behavior. The LST can be retrieved from many satellites including Landsat`s latest launched satellite, 
Landsat 8, providing thermal data that has opened new possibilities for observing and understanding climate 
change events. In this study, a simple tool has been developed in ERDAS Imagine software in order to calculate 
and map the LST using Landsat 8 satellite data. Although Landsat 8 has two thermal bands, due to Band 11s 
larger calibration uncertainty, only Band 10 was included in the algorithm. LSTs estimation further depends 
on the albedo, the vegetation covers, and the soil moisture. The tool developed in this paper is practical and 
does not require any background knowledge in remote sensing so environmental scientists can use it very easy 
in their researches.

Keywords: Remote Sensing, Land Surface Temperature, Global warming, Climate change.
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:: Paper No: GCGW - 2018 – P207 ::

THE CAUSES OF GLOBAL WARMING ON A SHORT TIME SCALE 
AND THE LAW OF GLOBAL CLIMATE CHANGE ON A LONG 

TIME SCALE
 Cui-Xiang Zhong

Jiangxi Normal University, Department of Science and Technology, Nanchang, China 
e-mail: cuixiang_zhong@163.com 

The issue of global climate change is now extensively debated around the world. Although many people have 
accepted with half-believing and half-doubting the view that human’s emission of greenhouse gases is the pri-
mary factor in global climate change, many scientists including NIPCC are skeptical about this view, they have 
refuted this view with plenty of evidence, and they believe natural driving is the main factor for global climate 
change, but they haven’t found such a convincing natural driving force yet. So the author has researched deeply 
into various natural forces that could affect climate change, and has found that global climate change has a close 
relation with the formation and evolution of Earth’s atmosphere: with the growth of Earth’s mass, Earth’s at-
mosphere become thicker gradually; especially the Solar System is currently in  the periphery of the Milky way, 
due to the higher density of gas, dust and other interstellar matter in the periphery, both the Sun and the Earth 
can capture more and more gas, dust and other interstellar matter, making the Sun and the Earth’s atmosphere 
become thicker, and the heat produced by the Sun increases correspondingly; due to the thickening of Earth’s 
atmosphere, the greenhouse gases from both the cosmic space and human production is difficult to escape, and 
the heat radiates from the Sun to the Earth is also unlikely to lose, finally enhancing greenhouse effect, caus-
ing global warming. But on a long time-scale, the twentieth century global warming is essentially the normal 
warming process of the transition from glacial period to interglacial period, and the warming magnitude is not 
abnormal. With the Solar System moving into the inner parts of the Milky Way, especially when it is close to 
a massive star, lots of greenhouse gases and dust from the Solar System would be swallowed by the giant star, 
making the Sun and the Earth’s atmosphere become thinner, therefore the heat of the Sun be reduced and the 
heat radiates from the Sun to the Earth be easy to lose, finally causing the Earth’s temperature drops greatly, 
making the Earth enter a great glacial period.

Keywords: Global climate change, Atmosphere, Galaxy movement, Glacial period, Interglacial period.

:: Paper No: GCGW - 2018 – P210 ::

INVESTIGATION OF ENERGY EFFICIENCY ON VOYAGE AND 
NEW TECHNIQUES
Kemal Özgüç1*, Gülsün Bektaş2

1Girne University, Maritime Engineering Department, 
2Eastern Mediterranean University, Civil Engineering Department

*Corresponding author e-mail: gulsum.bektas@emu.edu.tr

The maritime industry has been under pressure in recent years due to the restrictions on the mitigation of 
greenhouse gas emissions and heavy increase of fuel prices. Additionally, fuel consumption costs have import-

ant share in total shipping costs. Due to these reasons, performance and energy efficiency become one of the 
major issues in the maritime sector for ship management companies who have been working on cost reduction 
and environmentally friendly ship operations. 

In the front-end phase of this study, data regarding greenhouse gas emission sourced from maritime industry 
and studies made on this subject in the presence of IMO are mentioned. Necessity of energy efficiency is em-
phasized in this conjuncture. Energy efficiency operational indicator and main engine fuel consumption per 
nautical mile are considered as main performance indicators. 

The objective of this project is to analyze fuel consumption figures before and after hull and propeller cleaning 
and determine how these activities affect fuel consumption of ships. This research also aims to determine the 
effects of different environmental conditions such as sea state, wind and wave direction on ship's speed. 

Additionally, national legislation adaptation is also to be formed for obtaining energy efficiency improvement 
in Turkish Flag ships by pointing out high increase rate in greenhouse gas emission in Turkey. Operational data 
are used in calculations. SEEMP Analysis was carried out.

Keywords: Energy efficiency, Fuel consumption, Ship efficiency.

:: Paper No: GCGW - 2018 – P212 ::

NUMERICAL INVESTIGATION OF SOLIDITY EFFECTS ON A 3 
BLADED VERTICAL AXIS WIND TURBINE

Ayşe Şimşek*, Süleyman Tekşin, S. Orhan Akansu
Erciyes University Engineering Faculty Department of Mechanical Engineering Kayseri

*Corresponding author e-mail: ayse.simsk@gmail.com

The estimation of aerodynamic forces around a vertical axis wind turbines (VAWT) is so important in order to 
generate energy applications. In this study, energy performance and aerodynamic forces of NACA4412 airfoil 
type on a vertical axis wind turbine have been investigated numerically at different solidities. The solidities of air 
foils have selected as 0.37, 0.50 and 0.75 respectively. Numerical calculations have been conducted in 2-D form 
with the Fluent CFD code, using the k-ε Realizable model. The optimum values have been obtained. However, 
effects of solidity rate on turbine performance have been seen quite important. 

Keywords: Aerodynamic, VAWT, Solidity.
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:: Paper No: GCGW - 2018 – P213 ::

FOLLOWING CARBON DIOXIDE CONCENTRATION 
AND CONSEQUENCES OF ITS ZERO EMISSION ON THE 

ENVIRONMENTAL ECOSYSTEM
Amin A. El-Meligi

AMA International University Bahrain, Department of Math and Science, Salmabad, Bahrain
e-mail: aemeligi@amaiu.edu.bh

This research is to monitor the concentration of carbon dioxide (CO2) in the atmosphere and to investigate the 
effect of zero emission of CO2 on the ecosystem. The research methodology depends on the data from interna-
tional research laboratories, which record the concentration of CO2, such as National Oceanic and Atmospher-
ic Administration (NOAA), USA, and Mauna Loa Observatory in Hawaii. The concern about CO2 concentra-
tion was started in the last century. The industrial revolution did not consider the impact from pollution on the 
environment. The impact on the environment was noticed only after clear disturbance in the ecosystem. The 
concentration of greenhouse gases in the atmosphere, especially, CO2, is daily, monthly and yearly monitored. 
There are different sources of CO2 emission, such as cars, factories, forests burning etc. In fact, CO2 has a dual 
effect. It has a harmful effect. It is one of the main reasons for the global warming. It has a useful effect because 
of the important role in the photosynthesis process. We need to reduce the emission of CO2 but not to reach 
zero emission, because there will be no photosynthesis process, which means there will be no life on the earth.

Keywords: Carbon dioxide level, CO2 zero emission, Ecosystem, Photosynthesis, Global warming.

:: Paper No: GCGW - 2018 – P215 ::

ESTIMATING PUBLIC HEALTH PREPAREDNESS FOR GLOBAL 
WARMING

Mona Khaleghy Rad1*, Ali Ardalan2,1

1Department of Climate Change and Health, Institute for Environmental Research (IER), Tehran University of Medical Sciences 
(TUMS) 

2Department of Disaster and Emergency Health, School of Public Health, TUMS
*Corresponding author e-mail: mona.khaleghy@gmail.com

Looking at the trend of CO2 emissions of the countries, the overall trend is significantly increasing; Iran is 
not an exception. Also, looking at the number of hospital beds per 1000 people in the countries, the overall 
trend is not either decreasing or increasing in the world. Here, again Iran is not different. However, by looking 
at the health consequences of climate change, not all the countries are affected similarly. For example, Iran is 
expected to be affected dramatically; hence, it is more crucial for Iran, in comparison with other countries, to 
be prepared for the health impacts of climate change and global warming.

Temperature-rise is detected in almost all parts of the country; therefore, hotter summers cause more heat 
waves that can lead to heart and respiratory issues. Another reason for dramatic health consequences in Iran is 
the urban population of 74.4%, which causes water and resource management challenges as well as urban heat 
islands in the cold seasons. The possibility of epidemics in the densely populated areas, as well as non-commu-

nicable diseases due to the low outdoor air quality, are other health issues that need to be considered when it 
comes to the health system preparedness and the number of beds for the patients.

In this paper, as a measure of preparedness for the health impacts of climate change, we consider the ratio of 
CO2 emission per capita (as a proxy of global warming) to hospital beds per capita. Then we evaluate the adap-
tive capacity of Iran’s health system by comparing its measure of preparedness with the global results.

Keywords: Global Warming, Climate Change, CO2 emission, Public Health.

:: Paper No: GCGW - 2018 – P217 ::

INDIRECT HEALTH EFFECTS OF CLIMATE CHANGE IN IRAN: A 
NARRATIVE REVIEW

Ali Ardalan1, Arefeh Mousavi2*, Mona Khaleghy Rad2

1Department of disaster and emergency Health, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
2Department of Climate Change and Health, Institute for Environmental Research, Tehran University of Medical Sciences

*Corresponding author e-mail: a-mousavi@razi.tums.ac.ir

Climate change and its consequences are the main concerns of humanity and a serious problem in achiev-
ing Sustainable Development Goals (SDGs). Climate change is called "the biggest global health threat of the 
twenty-first century". It likely would affect health of millions of people around the world by changes in the 
pattern of diseases. Iran, as one of the major countries in the Middle East region, is strongly influenced by these 
effects. The diseases pattern in Iran has been changed from infectious diseases to non-communicable diseases 
(NCDs).

The most important infectious diseases associated with climate change in recent decades are malaria, leish-
maniasis and Crimean-Congo Haemorrhagic Fever (CCHF) as vector-born diseases and diarrhea, cholera as 
water-born diseases in Iran. The number of registered infectious diseases cases in the infectious diseases sur-
veillance system has seasonal patterns of incidence and have been largely dependent on the climatic variables 
such as rainfall, temperature and humidity.

Among NCDs, cardiovascular diseases (CVDs) are responsible for 45.7% of all deaths. There is a strong and 
significant correlation between the CVDs and the increase of the maximum temperature and decrease of the 
minimum temperature. Air pollution is increasingly responsible for raising the burden of NCDs in Iran as well. 
About 4000-5000 of Tehran citizens die due to air pollutants such as SO2, CO, PM10 and NO2 per year. Also, 
almost 15% of all cancers are skin cancer due to the environmental factors such as ultraviolet radiation as an 
etiologic agent of all types of skin cancer. 

Developing and implementing strategies to reduce the greenhouse gases and to adapt to the impacts of climate 
change at different levels of the community and all sectors, including the health system, can reduce the adverse 
health effects of climate change.

Keywords: Climate change, Health effects, Non-communicable diseases, Infectious diseases.
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:: Paper No: GCGW - 2018 – P218 ::

URBAN HEAT ISLAND ANALYSIS USING THE LANDSAT 8 
SATELLITE DATA:  

A CASE STUDY IN FETHIYE, TURKEY
Nalan Demircioglu Yildiz1*, Gordana Kaplan2, Zehra Yigit Avdan3, Ugur Avdan2 

1Ataturk University, Faculty of Architecture and Design, Erzurum, Turkey
2Anadolu University, Earth and Space Sciences Institute, Eskisehir, Turkey

3Anadolu University, Department of Environmental Engineering, Eskisehir, Turkey
*Corresponding author e-mail: nalandemircioglu25@hotmail.com

Urban heat island (UHI) is documented instance of anthropogenic climate change. UHI occurs when natural 
surfaces, are replaced by heat-trapping human activities. The urban area of Fethiye, Turkey, has been rapidly 
rising in the past few years. In this paper, the effects of UHI in Fethiye has been analyzed in the summer period 
of 2017, using Landsat`s latest launched satellite, Landsat 8. Using the thermal data collected from Landsat 8, 
Land Surface Temperature (LST) has been retrieved and it was compared with the land cover of the study area. 
For this purpose, both Normalized Difference Vegetation Index (NDVI) and Normalized Difference Build-up 
Index (NDBI) were calculated in order to explore the impacts of the vegetated and the build-up areas on the 
UHI. The results showed a negative correlation (-0.54) between LST and NDVI, indicating that the vegetated 
areas can lower the effect on the UHI. However, the positive correlation (0.57) between LST and NDBI, indi-
cates that the build-up areas can strengthen the effect of UHI in the study area. The results that can be collected 
from these indexes can be helpful for decision making on the management of the urban areas. 

Keywords: Climate change, Global warming, Land surface temperature, Remote sensing, Urban heat islands.

:: Paper No: GCGW - 2018 – P220 ::

CHARACTERIZING RIPARIAN WETLAND SOILS FROM AN 
AGRICULTURAL WATERSHED: IMPLICATIONS FOR CARBON 

STORAGE
Zehra Yigit Avdan1*, Erdem Ahmet Albek1, William Stringfellow2, 3

1Anadolu University, Department of Environmental Engineering, Izmir, Turkey
2University of the Pacific, USA 

3Lawrence Berkeley National Laboratory, USA
*Corresponding author e-mail: zyigit@anadolu.edu.tr

Carbon, a primary component of the most significant greenhouse gases, is sequestered or stored in forests, 
agricultural soils, and wetlands. Wetlands have highest carbon density and diffuse source of humic substances 
among all terrestrial systems. Amount of carbon storage in wetlands plays a crucial role in global biogeochemi-
cal cycles although wetlands only comprise about 4 % of Earth’s land area.  An estimated 20-30 % of the world’s 
C sequestered in soils is stored in wetland soils. 

In this study, organic matter and carbon properties up to 70 cm below the surface from the San Joaquin Riv-
er National Wildlife Refuge, which receives seasonal agricultural drainage from irrigated cropland has been 

investigated. Two intact cores (permanently and seasonally flooded areas) were collected using AMS Multi-
stage Sludge and Sediment sampling kit from the San Joaquin River National Wildlife Refuge. The cores were 
analyzed for organic matter content by loss on ignition and total carbon/organic carbon by elemental analysis 
method.

The carbon concentration in the permanently flooded wetland is consistently higher than those of the sea-
sonally flooded wetland. In the first 5-15 cm from the surface, both of the wetlands show an initial rapid de-
cline in carbon. However, carbon concentrations declined to approximately 30 % of surface concentrations in 
seasonally flooded areas but remained at approximately 70 % of surface values in permanently flooded areas. 
The combination of both anaerobic conditions and ecosystem productivity that makes permanently flooded 
wetland soils highly organic.

Keywords: Carbon storage, Climate change, Organic matter, Organic carbon, Wetlands.

:: Paper No: GCGW - 2018 – P221 ::

HEAT TRANSFER AND EXERGY STUDY ON A ROTARY-TYPE 
MAGNETIC COOLER

Serdar Çelik1, Orhan Ekren2, *

1Department of Mechanical Engineering Southern Illinois University, Edwardsville, IL, USA
2Ege University, Solar Energy Institute, Izmir, Turkey

*Corresponding author e-mail: orhan.ekren@ege.edu.tr  

Environmentally-friendly and efficient are the main constraint in any refrigeration systems. Magnetic cooling 
is a good candidate to overcome these constraints. There are two types of magnetic cooling system such as 
rotary and linear. In this study, a rotary-type magnetic cooling system with a defined geometry is designed and 
exposed to heat transfer simulation. Gadolinium (Gd) is selected as a magnetocaloric material (MCM), and 
heat transfer between Gd and the working fluid is considered as volumetric energy generation. A rotating disk 
with 10 mm thickness, 150 mm inner radius, and 200 mm outer radius was selected. MCM was simulated to 
be implemented on the disk covering a 90° radial sector. Magnetic field distribution over the disk was obtained 
using ANSYS. Cooling capacity and COP of the system were calculated. Second law analyses were conducted 
for quantifying the losses. Conductive heat transfer through the thickness of the disk was not found to be sig-
nificant compared to the convective heat transfer through the top surface.

Keywords: Rotary magnetic cooler, Magneto-caloric effect, Gadolinium, Heat transfer.
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:: Paper No: GCGW - 2018 – P222 ::

PARAMETRIC INVESTIGATION OF SUPERCRITICAL 
REFRIGERATION CYCLE FOR R744 AND R170

Ayşe Uğurcan Atmaca1*, Aytunç Erek1, Mustafa Turhan Çoban2, Orhan Ekren3

1 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
2 Ege University, Department of Mechanical Engineering, Izmir, Turkey

3 Ege University, Solar Energy Institute, Izmir, Turkey
*Corresponding author e-mail: ugurcan.atmaca@deu.edu.tr  

Proposing environmentally-friendly and efficient refrigeration systems is of primary constraint in every design. 
The European Directive 2006/40/EC and EU Regulation No 517/2014 has put so strict limitations on the 
global warming potential (GWP) values of the currently available refrigerants that people from the sector have 
to find new environmentally-friendly working fluid alternatives fulfilling the requirements of the legislation. In 
this study, performance of the low-GWP and high-pressure refrigerants, namely R744 (carbon dioxide, CO2) 
and R170 (ethane), are investigated in the supercritical refrigeration cycle. Common points regarding these 
two refrigerants are their low critical temperatures resulting in high operation pressures. The main objective 
of this study is comparing these two environmentally-friendly refrigerants considering the basic operation pa-
rameters. In addition to the performance comparison, percentage exergy destruction in the expansion valve is 
displayed according to the same parameters. Percentage exergy destruction comparison is conducted to have a 
broad idea about the improvement potentials of these two high-pressure refrigerants in the ejector expansion 
cycle concept. All in all, comparing R744 and R170 individually would be beneficial from the viewpoint of 
two respects. Firstly, the best performance ranges of the refrigerants would be presented parametrically within 
the defined operation conditions. CO2 blends are commonly investigated due to the necessity of decreasing 
operation pressures and increasing the performance. Secondly, the performance characteristics of each blend 
component should be understood one by one in detail to estimate the operation ranges for the mixture yield-
ing the best performance. 

Keywords: R744 (Carbon dioxide), R170 (Ethane), Global Warming Potential (GWP), Supercritical (Tran-
scritical) refrigeration cycle, Expansion losses.

:: Paper No: GCGW - 2018 – P226 ::

SOLAR RADIATION ESTIMATION MODEL AND DESIGN OF A 
TWO AXIS SUN TRACKER FOR DOKUZ EYLUL UNIVERSITY 

CAMPUS AREA
Tuğçe Ünver, Aytaç Gören

Mechatronics Engineering, The Graduate School of Natural and Applied Sciences, Dokuz Eylul University, Tınaztepe, Buca, Izmir, Turkey.
*Corresponding author e-mail: aytac.goren@deu.edu.tr

The most important parameters that enable the energy efficient operation of solar energy systems are to ensure 
that the system is kept steady at the sun rays, to provide the output voltage around the point where the highest 
power can be obtained, and to provide effective storage methods with closed loop control techniques. Due to 
the absence of displacement in stationary solar energy systems, directing the system to the sun rays is more 

effective in increasing efficiency. Solar trackers become a significant technology in renewable energy because 
solar tracking systems which enable to know the angle of the sun to the surface for every day of the year and 
every hour of the year and to direct the system to the sun rays according to weather conditions increase system 
efficiency. In this study, it was aimed to design and produce a system which directed itself to the sun rays for 
a system that provides energy production from the sun and to provide an optimal angle orientation by using 
different control techniques.

First, the global solar radiation data in Tınaztepe, Izmir was analyzed using statistical methods then compared 
with the data that recorded from photovoltaic panels by loggers. The results gave a mathematical model. Using 
the extracted mathematical model and linear and nonlinear control methods, the solar tracking system was 
designed according to the radiation values and the instantaneous weather conditions. A two-axis solar tracking 
system has two freedom degrees, so it can track the sun rays from the sunrise to sunset. For this purpose, a sun 
tracker which involves a battery, motor, maximum power point tracker and motor driver designed.

Keywords: Renewable energy, Solar radiation, Solar tracker.

:: Paper No: GCGW - 2018 – P227 ::

THERMODYNAMIC ASSESSMENT OF EJECTOR EXPANSION 
REFRIGERATION CYCLE UNDER REVERSIBLE EJECTOR 

ASSUMPTION
Ayşe Uğurcan Atmaca1*, Aytunç Erek1, Orhan Ekren2

1Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
2Ege University, Solar Energy Institute, Izmir, Turkey

*Corresponding author e-mail: ugurcan.atmaca@deu.edu.tr

Ejectors are used in many systems from nuclear reactors, chemical industry, aerospace testing equipment to 
the drying of medical drugs and food items. Utilization of the ejectors in the refrigeration systems is one of 
the most remarkable application areas. Among variety of different ejector refrigeration cycle configurations, 
heat-driven ejector refrigeration cycles and ejector expansion refrigeration cycles (EERC) are two of the wide-
ly known concepts. To comprehend the performance of these cycles, thermodynamic modelling is a quick and 
simple approach since they consider only inlets and outlets of the ejector sections and refrigeration system 
components although they are insufficient to provide with the flow details. However, for practical compar-
isons and performance evaluations, these kinds of models could be useful. The main objective of this study 
is comparing the performance of the EERC under reversible ejector assumption. Low-global-warming-po-
tential (GWP) refrigerants in main having high throttling losses are selected according to the European Di-
rective 2006/40/EC and EU Regulation No 517/2014 (F-gas Regulation) and analyzed making use of ther-
modynamic modelling approach. The investigation of these environmentally-friendly refrigerants under the 
reversible ejector assumption would be a valuable contribution to the literature since maximum performance 
improvement that could be obtained through medium of an EERC is presented as the principal outcome. Dif-
fuser outlet pressures of the refrigerants necessary to compare an EERC with constant section efficiencies and 
EERC operating with a reversible ejector are defined according to optimum operation conditions calculated 
with respect to constant pressure mixing ejector theory. Mathematical models are established in MATLAB® 
and thermodynamic properties of the refrigerants are calculated through REFPROP version 9.1.

Keywords: Ejector expansion refrigeration cycle, Global Warming Potential (GWP), Expansion losses, Con-
stant pressure mixing ejector, Reversible ejector.
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:: Paper No: GCGW - 2018 – P228 ::

PLASTICS RECYCLING AND ENVIRONMENT
Nasreen Bano, Tanzila Younas, Fabiha Shoaib, Dania Rashid, Naqi Jaffri

SZABIST, Department of Mechatronics Engineering, Karachi, Pakistan
*Corresponding author e-mail: tanzila@szabist.edu.pk 

In this advanced or progressive time, plastic is most accepted and favored material among all other materials. 
There are several uses of plastics and one of the use or we can call it a fact or its nature that plastic is non-biode-
gradable it means we can recycled it and give it a new shape or product and take advantage of that new product. 
Global world or global environment is attempting to recycle more plastic other pollutants like solid waste that 
is constantly threatening our environment. Plastics that we abandon or dispose-off in our daily routine or life, 
disposed plastics are becoming noticeable execration or curse for our environment like lands and oceans, more 
than half world are facing through these problems. This world contains more than half countries that are under 
developed and there we can see utmost parts have heaps or gyre of plastics and other waste and with time rate 
of wastage of plastic is increasing which can be observe by seeing oceans. It is hard now to clean them up at 
this stage because it is not as easy as it seems. Plastic containers, bottles and other products made of plastic 
have turned our beaches and livers into litter wasteland. Nearby water that we drink, it is extremely dangerous 
which creates many problems of health for human. It is a nature of a plastic that when it reveals to the heat 
or sunlight it starts discharging harmful poisonous chemical or it is not wrong to say germs which can easily 
attack to our environment air that we breathe and other living things. It takes approximately thousand years for 
plastic to degrade, so dumping them in ocean or in landfill does not mean they will be gone, but they will be 
here after centuries. In our research paper, we actually concluded that by recycling plastics we could improve 
our environment. We also emphasize on importance of process of recycling of plastics, and we discussed ‘why 
recycling of plastics is necessary for our environment’. We cannot end these harmful impacts but can reduce. 

Keywords: Gyre, Recycling, Discarded, Biodegradable, Plastic, Waste.

:: Paper No: GCGW - 2018 – P229 ::

ECONOMIC AND ENVIRONMENTAL ANALYSIS OF THE 
THERMAL INSULATION APPLICATION ON THE ROOF OF 

INTERNATIONAL HASAN POLATKAN AIRPORT
Mehmet K. Akyüz 1*, Önder Altuntaş 2 and Mehmet Z. Söğüt 2, Semra Kurama2, T. Hikmet Karakoç2

1School of Civil Aviation, Dicle University, Diyarbakır, TR21280-, Turkey; mkadri.akyuz@dicle.edu.tr
2Department of Airframe and Powerplant Maintenance, Faculty of Aeronautics and Astronautics, Anadolu University, TR-

26470, Eskisehir, Turkey 
*Correspondence: mkadri.akyuz@dicle.edu.tr; Tel.: 1000-241-412-90+ (ext. 8428)

HVAC systems use the largest share of energy consumption in airport terminal buildings. Thus, the efficiency 
of the HVAC system and the performance of the building envelope have great importance in reducing the 
energy used for heating and cooling purposes. In this study, the application of thermal insulation on the roof 
of the Hasan Polatkan Airport terminal building was investigated from energy, environment and cost aspects. 

Calculations were performed using the TS 825 ''Thermal insulation requirements for buildings’’ standard. The 
life cycle assessment (LCA) method was used to assess whether the decrease in energy consumption after 
applying the insulation balanced the environmental effects during the period between the production and 
application of the thermal insulation material. Environmental payback periods were calculated depending on 
applied insulation thickness. The global warming potential (GWP) were evaluated based on IPCC100. LCA 
results were obtained by processing data taken from ecoinvent 3 database present in the SimaPro 8.3.0.0 soft-
ware. Applying thermal insulation on the roof of the terminal building was found to decrease heat loss signifi-
cantly. In addition, the analyses showed that the environmental payback periods for the thermal insulation 
were shorter than the economic payback periods.

Keywords: GWP, Thermal insulation, TS 825, Airports.

:: Paper No: GCGW - 2018 – P231 ::

TRANSITION TO RENEWABLE ELECTRICITY AND HEATING 
PRODUCTION IN SIX EU COUNTRIES 

Stefan Petrović1*, Marcus Hummel2, Tobias Fleiter3, Richard Büchele2, Marie Münster1, Lukas Kranzl2, 
Kenneth Karlsson1

1 Technical University of Denmark, Department of Management Engineering, Produktionstorvet, Building 2800 ,426 Kgs. 
Lyngby, Denmark

2 Fraunhofer Institute for Systems and Innovation Research, Breslauer Str. 76139 ,48 Karlsruhe, Germany
3 TU Wien, Institute of Energy Systems and Electrical Drives, Gusshausstrasse 3-370/29-25, A1040- Vienna, Austria

*Corresponding author e-mail: stpet@dtu.dk

The present work analyses policies for renewable and efficient heating, cooling and electricity generation in 
the target countries (Austria, Czech Republic, Germany, Denmark, Portugal and Romania) until 2050. The 
assessment is based on linking three tools: Invert/EE-Lab model was used for modelling energy demand in 
buildings, FORECAST-Industry for industrial heating and cooling (H/C), while power and district heating 
(DH) sectors were represented in TIMES models. The resulting CO2 emissions, demand for energy carriers 
and share of renewable energy were assessed for the current policy scenario and an ambitious policy scenario. 
The ambitious policy scenario includes rising CO2 prices, stricter building codes, cheap financing of renew-
ables, extension of the ETS, etc.

The results show that the current policies lead to a remarkable decarbonisation of heating and cooling in build-
ings but are still behind the Paris Agreement targets. An important measure to reach this is an intensified 
renewable energy obligation for newly constructed and renovated buildings.

The current industrial policies do not lead towards decarbonisation in the analyzed countries. Deep emission 
cuts require substantial changes in the iron and steel, cement and chemical industries. The ambitious policy 
scenario achieves substantial emission cuts; however, it is still lagging behind the Paris Agreement targets.

Austria and Denmark can switch to renewable electricity only because of decreasing costs of renewables and 
fossil fuel taxes, while the others require higher CO2 prices and support for renewables. Except for Denmark, 
higher CO2 prices and more favourable financing is needed to reach 100% renewable district heating. 

Keywords: Model coupling, Invert/EE-Lab, FORECAST-Industry, TIMES models, District heating.
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:: Paper No: GCGW - 2018 – P233 ::

THE EFFECT OF DRIVING PATTERNS ON THE LIFECYCLE 
ASSESSMENT AND FUEL CELL DEGRADATION ON HYDROGEN 

FUEL CELL VEHICLES
Pouria Ahmadi1, Pedram Hanafizadeh1, Mehdi Ashjaei1, Hadi Ganjehsarabi2

1Center of Excellence in Design and Optimization of Energy Systems, School of Mechanical Engineering, College of Engineering, 
University of Tehran, Tehran, Iran

2 Department of Mechanical Engineering, Faculty of Engineering, Erzincan University, Erzincan, Turkey

This research paper deals with the modeling and simulation of hydrogen fuel cell vehicle and development of 
the lifecycle assessment (LCA) tool to calculate and compare the environmental impacts of hydrogen fuel cell 
passenger vehicle with conventional vehicle. Since fuel cell vehicles are equipped with regenerative braking, it 
can recover a good portion of the energy which is being wasted in the braking system. Thus, the driving cycle 
can significantly affect the performance of fuel cell vehicles. Fuel cell degradation, on the other hand is another 
major problem of fuel cell vehicle which is caused by the start/stop, acceleration/deceleration and high load 
of the engine. This paper tries to model the LCA and investigate the effect of driving cycle and fuel cell degra-
dation. The results showed that UDDS driving cycle has approximately 1124 kg lower total lifecycle emission. 
The results also indicate that fuel cell degradation negatively affected the average fuel economy of the vehicle 
by about 2.3 

Keywords: Fuel cell vehicle, Driving patterns, Degradation.

:: Paper No: GCGW - 2018 – P234 ::

4-E (ENERGY, EXERGY, EXERGOECONOMIC, AND 
EXERGOENVIRONMENTAL) ANALYSIS OF A PARABOLIC 

TROUGH COLLECTOR USING A CONVERGING-DIVERGING 
RECEIVER TUBE

Tahir A.H. Ratlamwala 1*, Eric C. Okonkwo 2, Muhammad Abid 2 

1 National University of Sciences and Technology, Islamabad, Pakistan.
2 Department of Energy Systems Engineering, Cyprus International University, Northern Cyprus, Turkey.

*Corresponding author e-mail: tahir.ratlamwala@pnec.nust.edu.pk

The current study presents a novel 4-E (energy, exergy, exergoeconomic and exergoenvironmental) analyses 
of a parabolic trough collector (PTC) using a converging-diverging absorber tube. The results of the analysis 
show that the converging-diverging geometry obtained a higher performance of 65.95% and 38.24% for ther-
mal and exergetic efficiencies respectively at 650K and 200L/min. The exergy destruction from the sun to the 
receiver accounted for 59.7% in the converging-diverging tube at 350K and 54.7% for the smooth absorber 
tube at the same temperature. The exergoeconomic study presented a cost rate of destruction of 0.35$/hr at 
650K inlet temperature and the environmental study yielded an exergoenvironmental impact factor of 0.31 
and 261 for the exergoenvironmental impact coefficient. 

Keywords: PTC, Exergy, Exergy Destruction, Exergoeconomic, Exergoenvironmental. 

:: Paper No: GCGW - 2018 – P236 ::

LIFE CYCLE SAVING OF THE BUILDINGS IN TURKEY RELATED 
TO ENERGY CONSUMPTION DUE TO OUTER WALL INSULATION

Okan Kon, İsmail Caner *

Balikesir University Engineering Faculty Department of Mechanical Engineering
Cagis Campus 10145 Balikesir/Turkey

*Corresponding author e-mail: ismail@balikesir.edu.tr

In this study, firstly, for five different climate zones which specified on Turkey building thermal insulation stan-
dard (TS 825) depending on the different thermal insulation materials, minimum insulation thickness and life 
cycle saving, and payback period of energy consumption for ten years are found. Secondly, the optimum insu-
lation thickness for the degree-day values base on the heating system efficiency and the cooling performance 
coefficient value (COP), the life cycle saving, and payback period of the energy consumption are investigated. 
Minimum insulation thickness and optimum insulation thickness are compared for life cycle saving accord-
ing to energy consumption. Extruded Polystyrene (XPS), Expanded Polystyrene (EPS), Glass Wool, Rock 
Wool and Polyurethane are used as a thermal insulation material and electrical are used as an energy source. 
As a result, according to TS 825, the minimum insulation thickness for five climatic zones which depends on 
the different insulation materials, minimum insulation thickness, life cycle saving of energy consumption and 
payback period are calculated between 0.011-0.069 m, 8.797-68.144 $/m2, 0.67-2.33 years respectively. The 
optimum insulation thickness for different degree-day values and depending on different insulation materials 
are calculated between 0.036-0.216 m. Life cycle saving of energy consumption and payback period are calcu-
lated between 13.225-82.098 $/m2, 1.56-3.93 years respectively. Depending on these results, it is necessary to 
increase the minimum insulation thickness values for outer walls which specified in TS825. 
Keywords: Life cycle saving, TS 825, Optimum insulation thickness, Energy consumption.

:: Paper No: GCGW - 2018 – P237 ::

SPATIO-TEMPORAL VARIABILITY OF TEMPERATURE 
EXTREMES IN THE MARMARA REGION (NW TURKEY)

Hakkı Baltacı* 
Turkish State Meteorological Service, Regional Weather Forecast and Early Warning Center, Istanbul, Turkey

*Corresponding author e-mail: baltacihakki@gmail.com

In this study, the long-term variability of climate extremes was investigated for the region Marmara (NW of 
Turkey). Based on the 21 meteorological stations, Mann-Kendall rank statistic test and fitted ordinary least 
squares regression method was implemented to the ten indices of extreme temperature for the period 1960-
2006. In regional perspective for temperature indices, statistically significant increasing trends (p<0.05) are 
shown in the warm days and nights, warmest day and warmest/coldest night while cold, frost and summer 
days together with coldest day have non-significant increasing trends. Only cold nights show non-significant 
decreasing trends in the study. The possible impacts of the extremes on particular sub-basins were also evalu-
ated in the study. The results can give valuable opportunity for policymakers and stakeholders in focusing on 
the eco-environment management strategies in the Marmara Region.
Keywords: Marmara, Climate extremes, Indices, Trends.
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:: Paper No: GCGW - 2018 – P238 ::

THERMODYNAMIC MODELLING OF AN ORC SYSTEM 
UTILIZING WASTE HEAT OF A MARINE VESSEL

Anil Erdogan1*, Olgun Konur2, S. Aykut Korkmaz2, C. Ozgur Colpan1, Omur Yasar Saatcioglu3

1 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
2 Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey

3 Dokuz Eylul University, Department of Logistics Management, Izmir, Turkey
*Corresponding author e-mail: anilerdogan1992@hotmail.com

 

Organic Rankine cycle (ORC) is a well-known waste heat recovery and electricity-generation technology. It may 
be used in geothermal power plants, solar power plants, sewage/sludge disposal plants, and facilities that produce 
waste heat at appropriate conditions. In the field of marine engineering, research on using ORC in maritime appli-
cations have started only a decade ago. ORC systems have been rapidly developing in order to increase the energy 
efficiency of marine vessels since then. In this study, waste heat resources in an engine room of a container ship 
are first defined. Then, a thermodynamic model of the processes within a proposed system that can utilize these 
resources using an ORC system is developed. Real data sets of waste heat resources are collected from a reference 
ship which worked on 40% MCR (maximum continuous rating) engine load of 11060 kW main engine. Solving 
the equations of this model was done using EES (Engineering Equation Solver) software. Parametric studies are 
conducted by changing the thermal oil type, refrigerant type, and mass flow rates. The results show the amount of 
electrical energy production by using the waste heat resources of the reference ship. 

Keywords: Waste heat recovery, organic Rankine cycle, thermodynamic modelling, energy efficiency

:: Paper No: GCGW - 2018 – P239 ::

CORRELATIONS BETWEEN THE WATER LEVELS OF LAKES 
BEYSEHIR AND MARMARA WITH SUNSHINE DURATION AND 

TIME SERIES OF SUNSPOT NUMBERS
Ugur Yildirim1*, Ismail O. Yilmaz1,2, Meryem Beklioğlu1,3, Bulent G. Akinoglu1,4

1Department of Earth System Science, Graduate School of Natural and Applied Sciences, Middle East Technical University, 
Ankara, Turkey

2Department of Geological Engineering, Faculty of Engineering, Middle East Technical University, Ankara, Turkey
3Department of Biological Sciences, Faculty of Arts and Sciences, Middle East Technical University, Ankara, Turkey

4Department of Physics, Faculty of Arts and Sciences, Middle East Technical University, Ankara, Turkey
* Corresponding author e-mail: e122758@metu.edu.tr

Solar irradiation is the most important external driver of the climate system and sunshine duration is a key 
proxy record for solar irradiation on the earth surface. Sunspots mainly affect the extraterrestrial solar irra-
diance, and some studies assess the link between climate variability and sunspot cycles. The sunspots data is 
commonly available. Sunshine duration is widely measured all around the world and available for more than 
60 years in some meteorological stations located in Turkey. Lake water level fluctuation records from Lakes 
Beysehir and Marmara of Turkey span over 100 and 50 years, respectively. In this study, we compared year-

ly-based data of the lake water level with sunshine duration and sunspot numbers with an aim of reconstructing 
the solar irradiation variations within the last 100 years. We found a moderate level of correlation between the 
water level of Lake Beysehir, and sunshine duration of the nearest station, named Karaman, since 1970s. For 
the sunspots, there was also a correlation since 1960s with Lake Beysehir’s water level though it was weaker 
than the correlation with sunshine duration. Interestingly, correlation between the sunshine duration and sun-
spot numbers was very weak. Conversely, we could not observe any significant correlation between the Lake 
Marmara’s water level, and the sunshine duration data of the nearest station, which is located in Izmir and 
sunspot numbers. The differences in results for the two lakes might be attributed to the hydrological properties 
of the Lakes Beysehir and Marmara. Lake Beysehir is in a closed basin and therefore effect of precipitation 
might probably be more dominant on the water level than in Lake Marmara. Based on the above analyses, 
we developed a methodology to reconstruct the yearly solar irradiation amount for Lake Beysehir-Karaman 
region before 1970s.

Keywords: Water levels of lakes, Sunshine duration, Sunspot numbers, Climate system. 

:: Paper No: GCGW - 2018 – P241 ::

GEOTHERMAL AND SOLAR ENERGY BASED 
MULTIGENERATION SYSTEM FOR A DISTRICT

Tahir Abdul Hussain Ratlamwala*, Sheharyar Waseem, Abdallah Ayub Bham, Yawar Salman
National University of Sciences and Technology, Islamabad, Pakistan.

*Corresponding author e-mail: tahir.ratlamwala@pnec.nust.edu.pk

In this study, parabolic trough collector with an integrated source of geothermal water is used with Regenera-
tive Rankine cycle with an open feedwater heater, an electrolyzer, and absorption cooling system. The absorp-
tion fluids used in the solar collectors were Al2O3 and Fe2O3 based nanofluids. Detailed energetic and exergetic 
analysis are done for the whole system including all the components. A comparative analysis of both the used 
working fluids is done and plotted against their different results. The parameters that are varied to change the 
output of the system are ambient temperature, solar irradiance, the percentage of nanofluids, the mass flow 
rate of the geothermal well, the temperature gradient of the geothermal well had an effect on the net power 
produced, the outlet temperature of the solar collector overall energetic and exergetic efficiency. Other useful 
outputs by this domestic integrated multigeneration system are the heating of domestic water, space heating 
(maintaining the temperature at 40 to 50°C) and desalination of sea water (flash distillation). The hydrogen 
production rate for both the fluids diverge with each other but both producing average from 0.00490 g/s to 
0.0567 g/s. The hydrogen production is considered to be very effective as it is considered salient for many 
processes like the production of fertilizers (Haber’s process), hydrogenation of fats and oil, providing as a fuel 
for hydrogen cells and also as welding. 

Keywords: Solar, Geothermal, Exergy, Hydrogen, Freshwater, Cooling, Power.
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:: Paper No: GCGW - 2018 – P242 ::

THE EVALUATION OF SAFETY BARRIERS USING THE METHOD 
LOPA CASE: HAOUD BERKAOUI IN SONATRACH

Hariz Samia1, Gherbi Seyf Eddine2

1 Research laboratory in Industrial Prevention (LARPI) – Institute of Hygiene and Safety industrially-
2University Batna2 in Algeria. 

emails: hariz_samia@yahoo.fr, gherbiseyf40@gmail.com 

The objectif of this paper is to evaluate the performance of the safety barriers using layer of protection analysis 
(LOPA). It was applied on Haoud Berkaoui in Sonatrach one of the leading companies in oil and gas industry, 
we have chosen the new flared gas recovery project as the subject of our study as its new and no previous work 
has been done on this subject, we have identified the most critical system on it and it was the separator V-160, 
this separator is crucial to the hole operating station, as it holds all the condensate at the end of the operation.

Keywords: The safety barriers, Companies of oil and gas, LOPA. 

:: Paper No: GCGW - 2018 – P243 ::

METHODS TO RECOVER THE FLARED GAS AND ITS IMPACT 
ON THE CLIMATE CHANGE

Hariz Samia1, Gherbi Seyf Eddine2

1 Research laboratory in Industrial Prevention (LARPI) – Institute of Hygiene and Safety industrially-
2University Batna2 in Algeria. 

emails: hariz_samia@yahoo.fr, gherbiseyf40@gmail.com 

The natural gas is among the sources of energy which knew a clear progress of use since the 1970s. Because of 
its economic and ecological advantages, the natural gas becomes more attractive every day for many countries. 
The properties of this product, as for example, the low interval of combustion characterizes this source of ener-
gy, by making it one in the most used sources and the most known. At present, it represents the second usable 
source of energy after the oil.

Every year, more than 150 billion cubic meters of natural gas are burned in the torch and rejected in the atmo-
sphere; it is equivalent to 25% of the consumption of gas of the United States, and 30% of the European Union. 

In Africa, the annual volume of the flared gas is estimated at 40 billion cubic meters, which is the equivalent of 
half the energy consumption of the continent.

Besides, the gas flaring has an impact on the climate change at the global scale, because it represents an addi-
tional volume of CO2 emissions, about 390 million tons a year, a figure bigger than the potential volume of 
the annual reductions of emissions associated with the projects newly proposed by the mechanisms of Kyoto.

The objective of our study is to focus on the methods to recover this gas, because the reduction of flared gases 
has a big importance to reduce the carbonic emissions and use rationally the natural gas. 

Keywords: Natural gas, Climate change, Renewable energy, Air pollution, Environmental impact.

:: Paper No: GCGW - 2018 – P244 ::

PERFORMANCE ANALYSIS OF A COMBINED HEAT AND 
POWER SYSTEM DRIVEN BY STIRLING ENGINE AT DIFFERENT 

ROTATIONAL SPEEDS
Mahmood Chahartaghi,1, Mohammad Sheykhi1, Pouria Ahmadi 2

1Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.
2Institute for Sustainability, Energy, and Environment (ISEE) University of Illinois at Urbana-Champaign (UIUC), USA

In this paper a combined heat and power (CHP) system with beta-type Stirling engine as a prime mover is 
proposed for residential applications. The analysis used in this paper for Stirling engine was non-ideal adia-
batic analysis. The non-ideal adiabatic analysis is performed using a developed numerical code in MATLAB 
software. The use of the CHP systems in building applications will be more common if they have significant ad-
vantages from the primary energy consumption point of view, pollution emission and operational cost in com-
parison with the other conventional systems. For this purpose, the effect of Stirling engine rotational speed 
on efficiency, primary energy saving (PES), carbon dioxide emission reduction (CO2 ER) and operational 
cost reduction (CR) were analyzed. The modeling results showed that at low rotational speeds, the engine has 
better performance than other rotational speeds for the CHP system. In addition, the maximum amounts of 
efficiency, PES, CO2ER and CR in CHP system have been happening at rotational speed of 1500 rpm. 
Keywords: CHP, Stirling Engine, Non-ideal Adiabatic, CO2 Emission Reduction.

:: Paper No: GCGW - 2018 – P245 ::

INFLUENCE OF THE NATURE OF HEAT TREATMENT ON 
CATALYSTS BASED ON GOLD NANOPARTICLES IN THE 

SELECTIVE OXIDATION OF ORGANIC MOLECULES
RithaSoulimane*, Souhila Kherbouche, Abdelkader Hakkoum, Redouane Bachir

Tlemcen University, Laboratory of Catalysis and Synthesis in Organic Chemistry, Tlemcen, Algeria
*Corresponding author e-mail: rithadz@yahoo.fr

The clay minerals are abundant natural materials, clean and inexpensive, which can be used in catalysis. These 
materials have a high adsorption capacity that is particularly interesting for the deposition of catalytic noble 
metal particles, in the interlamellar space of clay.
Furthermore, gold, which is a noble metal, has long been regarded as catalytically inactive. In 1987 the group 
of Dr Haruta discovered the catalytic properties quite remarkable of gold nano-particles at low temperature. 
In our work, gold particles of nanometer size, catalytically active, are deposited on Fe and Al pillared mont-
morillonite - Na+, by deposition - precipitation. The objective is to study the Influence of the nature of heat 
treatment in the selective oxidation of cyclohexane. The characterization by XRD shows the expansion of the 
interlamellar distance of clay after intercalation by Fe or Al. Characterization by UV-Vis shows that most gold 
particles are smaller; the maximum absorbance band is shifted to smaller wavelengths. 
The catalytic activity of the catalysts was tested in the oxidation reaction of cyclohexane by tert-butyl hy-
dro-peroxide. Several parameters have been studied: the nature of heat treatment (H2, O2 or H2 + O2), treat-
ment temperature and also the solvent effect.
The catalysts studied in this work lead to the selective production of cyclohexanone, compared to cyclohexa-
nol: the catalysts reduced under H2, which seems to have the smallest particles, leads to the highest cyclohex-
anone production. A yield of 38% has been observed with the catalysts reduced at 200 ° C compared to those 
reduced at 500 ° C (18%).
Keywords: Gold nanoparticles, Montmorillonite, Heterogeneous catalysts, Oxidation, Cyclohexane.
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:: Paper No: GCGW - 2018 – P246 ::

ADAPTATION OF A PLANT SPECIES IN THE FACE OF CLIMATE 
CHANGE

Abderrahmane Soulimane*, Hassiba. Stambouli
Laboratory of Plant Ecology, Abou Bakr Belkaid Tlemcen University, Algeria.

*Corresponding author e-mail: abdousouli@yahoo.fr

Ecological disturbances of different origins cause a loss of biodiversity, a decrease in forest potential and threat-
en the plant genetic heritage of the Tlemcen coastline. Climate plays a major role in the organization of vege-
tation structures; according to the results obtained from the analysis of climatic data, the two stations of study 
are currently in the semi-arid. The increase of temperature, and the decrease of the rain-water quotient, which 
constitutes the most significant synthesis for the Mediterranean climate, has shown that the landscape drifts 
towards arboreal and shrubby Matorrals, which is confirmed by the detachment of the second station lower 
sub-humid stage towards the semi-arid. This work contributes to the study of the species Nicotiana Glauca G. 
(Solanaceae) in two regions of the north-west coast of Algeria.

The Algerian north-west coast is an integral part of Mediterranean ecosystems characterized by several ecolog-
ical constraints that can influence the morphology of the species. Histological sections made by the technique 
of double staining, allowed us to describe the different tissues of the species and their arrangement at the stem 
and root. Histometry remains an essential means to see the size of each tissue, at the level of the two organs 
studied, in order to understand the behavior of species in the face of climate change and how it develops its 
tissues in the face of drought in a xeric environment. Finally, the results of the study allowed us to know the 
different tissues of Nicotina glauca G. their size and their arrangement and the relationship between them to 
understand the adaptation of this taxon to its surrounding environment.

Keywords: Tlemcen coastline, climate change, ecological disturbances, histological sections, Nicotiana Glau-
ca G.

:: Paper No: GCGW - 2018 – P247 ::

ADVANCEMENT OF ENVIRONMENTAL SUSTAINABILITY IN 
INSTITUTIONAL BUILDINGS THROUGH WASTE TO ENERGY 

TECHNOLOGY: CASE STUDY 
Justin Prince, Marc Compton, Levi Vogel, Behnaz Rezaie*

Applied Energy Research Laboratory (AERL)
Department of Mechanical Engineering, College of Engineering, University of Idaho

875 Perimeter Dr., Moscow, ID 0902-83844, USA
*Corresponding author e-mail: Rezaie@uidaho.edu

Disposal of municipal solid waste (MSW) in landfills has an excessive impact on the environment (soil, air, wa-
ter). This can be reduced by incinerating the waste to generate energy that can then be used to generate steam 
for heating or electricity while MSW is eliminated from harming the environment. The principle objective of 
this study is to investigate the feasibility of utilizing waste-to-energy (WTE) technology at the district energy 

plant for the main campus of University of Idaho (UI) located in Moscow, Idaho, USA. An assessment of pro-
duction, composition, and the energy content of the solid waste on campus is conducted. It is found that the 
waste generated on campus can only support 2% of steam requirements. Expanding the collection of MSW to 
the surrounding community would be meet 42% of steam production requirements. The heating value for the 
MSW generated on campus is 13.67 MJ/kg, slightly above the national average. The use of WTE to produce 
steam has the potential to save over $500,000 annually over the biomass fuel currently used, and over $1.5 mil-
lion compared to natural gas exclusively. Besides the financial benefits of WTE, environmental sustainability 
increases by eliminating MSW from landfills. 

Keywords: Waste to energy, District heating and cooling, Municipal solid waste.

:: Paper No: GCGW - 2018 – P248 ::

SUSTAINABLE FILTRATION OPTIONS FOR COOLING TOWERS
Tyler Young, Behnaz Rezaie*

Applied Energy Research Laboratory (AERL)
Department of Mechanical Engineering, College of Engineering, University of Idaho

875 Perimeter Dr., Moscow, ID 0902-83844, USA
*Corresponding author e mail: rezaie@uidaho.edu

Scarcity of water is crucial thread to the life on the Earth. Though, sustainable approach to water consumption 
is key to conserve water resources. Cooling towers as part of cooling systems release millions of tons of water 
every year into atmosphere. Therefore, finding methods to capture vapors from cooling towers would be a sub-
stantial for water sustainability.  However, recycling vapor in the cooling cycles needs a proper filtration oth-
erwise fouling and corrosion can cause serious problems in pipes, pumps, and other equipment. In this study 
filtration options for the district heating and cooling in the University of Idaho (UI) is proposed. Palouse Re-
gion aquifer is depleting faster than it can replenish though recovering water in cooling tower is key project for 
the UI. There are three filtration options presented in this paper, 1) updating the current system by integration 
to a heat exchanger and Reverse Osmoses (RO) 2) retrofitting the UI district heating and cooling plant with an 
optimized membrane filtration arrangement, 3) to use a proprietary technology. These options are compared 
from point of performance and costs in the different stages. Advantages and disadvantages of each system are 
presented in this study for the UI facility management to make decision for implementing any of filtration op-
tions depends on the budget availability and other policies of the UI.  Before a decision can be made regarding 
the optimal option for the district heating and cooling plant a cost analysis, an energy efficiency analysis, and 
an exergy analysis needs to be completed for each of the three options.  

Keywords: Sustainability, Filtration, District heating and cooling.
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:: Paper No: GCGW - 2018 – P249 ::

ENVIRONMENTAL CONSERVATION OF SIACHEN GLACIER 
THROUGH TRANSBOUNDARY PEACE PARK: AN ATTITUDINAL 

CONFLICT RESOLUTION APPROACH
Sharafat Ali*1, Haiyan Xu1, Waqas Ahmed1, Najid Ahmad2

1College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing, Jiangsu, China
2School of Business, Hunan University of Science and Technology, Hunan, China

*Corresponding author e-mail: sharafat.ali@nuaa.edu.cn

The Siachen glacier is the longest outside the polar regions of the globe. Military presence, lack of appro-
priate environmental protection and conservation management has imperiled the ecosystems of the glacier. 
Moreover, it has also endangered the species at the lower elevations of Karakoram range. The most important 
feature of this glacial area is the storage of the huge amount of freshwater that is an important feature of the 
hydrologic balance especially for the major countries of South Asia.  Melting of glacier due to military activity 
coupled with the global warming as a result of climate change calls for careful monitoring and attention. The 
Siachen conflict needs solution. The present study analyzes the proposal of transboundary peace park and oth-
er possible strategies for demilitarization and disengagement in glacier region by using the system engineering 
decision analysis approach. The authors propose an attitude-based conflict analysis in the framework of Graph 
Model for Conflict Resolution (GMCR) to find out suitable and acceptable solution of the conflict. The anal-
ysis considers the attitudes of India and Pakistan and examine how their attitudes towards each other affect 
the outcome of the conflict and how their positive attitudes towards each other lead to possible and accept-
able solution(s). In addition to this, the role of China as third-party mediator is also analyzed by considering 
China’s attitude towards India and Pakistan. The solution of the Siachen conflict would not only preserve a 
spectacular mountain region and hydrologic balance in the region, but it would also add to global environment 
protection efforts. Moreover, it would defuse the armed stand-off easing the tensions in the region. Further-
more, it would further open the avenues of future constructive agreements and would save the tremendous 
resources of these economies. 
Keywords: Environment conservation, Climate change, Global environment, Peace park, Conflict resolution.

:: Paper No: GCGW - 2018 – P251 ::

INNOVATION PLATFORMS AS AN APPROACH TO ADDRESS 
ENVIRONMENTAL IMPLICATIONS OF CROP STUBBLE 

BURNING IN PAKISTAN
Waqas Ahmed*1, Qingmei Tan1, Sharafat Ali1, Najid Ahmad2

1College of Economics & Management, Nanjing University of Aeronautics & Astronautics
2School of Business, Hunan University of Science and Technology, Hunan, China

*Corresponding author e-mail: waqas19@nuaa.edu.cn

Punjab and Sindh province of Pakistan are famous for their “Paddy and wheat cropping pattern (PWS)”. De-
spite their importance for production of main staple food and maintaining food security in the country, the 
farmers of these provinces are main cause of haze & smog caused by burning of rice straw and stubbles after 

reaping season. This practice not only cause emission of greenhouse gases like COX, CH4, NOX, SOX but also 
pollutant materials (PM10 and PM2.5) which, not only, has severe health consequences like eye irritation 
and dryness, chest congestion, obstructive pulmonary disease (COPD), but also, are main cause of closure of 
highways, airports, delays in railways, and road accidents due to poor visibility. Punjab government introduced 
a ban on burning of crop residue in October 2017 that could be ineffective without alternative means and con-
sultation of farmers.  There is growing need of incorporating ecosystem approaches for establishing innovation 
platforms for using these residues for alternative uses to avoid burning. Such integrated approach could include 
value upgradation. Using farmers preferences integrated with market externalities an ecosystem is suggested. 
Such National innovation platform not only could link all stakeholders for common objective of environment 
protection and but could ensure value upgradation for common peasants. This research provides appropriate 
mechanism and policy suggestion to address the environmental impacts. 

Keywords: Rice residue management, Pollution, Innovation Platform, Pakistan.

:: Paper No: GCGW - 2018 – P252 ::

NEW GEOTHERMAL AIR-COOLER: APPLICATION IN THE 
REGION OF BISKRA, ALGERIA 

Amar Rouag1,2, Adel Benchabane1*, Adnane Labed3, Charaf-Eddine Mehdid3 
1Laboratoire de Génie Energétique et Matériaux, LGEM, Université de Biskra, B.P. 145 R.P. 07000 Biskra, Algeria 

2Université Kasdi Merbah de Ouargla, Faculté des Hydrocarbures, des Energies Renouvelables, des Sciences de la Terre et de 
l’Univers, Département des Energies Renouvelables, BP 511, Ouargla 30000, Algeria 

3Laboratoire de Génie Mécanique, LGM, Université de Biskra, B.P. 145 R.P. 07000 Biskra, Algeria
*Corresponding author e-mail: adel.benchabane@gmail.com

This work concerns a new technological solution to avoid the malfunctioning of the cooling system when the am-
bient temperature passes its operating limits especially during scorching temperatures of summer. The principle 
of this solution is the use of an air mixer to couple a finned tubes heat exchanger (condenser, dry cooling tower) 
with a shallow geothermal source (Earth-Air Heat Exchanger, EAHE). The air mixer and the EAHE present the 
new Geothermal Air-Cooler (GAC) investigated in this paper. The GAC consumes a low additional renewable 
electrical power source, for supplying the EAHE exhaust fan, and makes the conventional cooling systems cleaner 
by enhancing its functioning. The aim of this paper is to present the GAC and to test its applicability in the region 
of Biskra, Algeria. 

In this study, a mathematical calculation methodology is proposed to design the GAC components. An original 
model is used to estimate the soil radius, surrounding the pipes, required to the EAHE design. The calculation 
design of the EAHE is validated using experimental data obtained from the literature. A case of study, in the region 
of Biskra, was conducted by designing the GAC coupled to a dry cooling tower found in the literature. The design 
was made by applying an extreme ambient air temperature. Results related to the dry cooling tower showed that 
the GAC is is able to reduce the temperature of the mixture of air about 14 °C compared to the ambient tempera-
ture. The GAC can increase the operating-temperature limit of the conventional air conditioning systems to reach 
57°C. Furthermore, it has been shown that several EAHEs can be used in the case of big heat transfer area of the 
finned tubes.

Keywords: Dry cooling tower, air cooler, condenser, earth-air heat exchanger, Geothermal Air-Cooler.
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:: Paper No: GCGW - 2018 – P254 ::

VALIDATION OF FORECASTED SOLAR RADIATION BY WRF 
AND CALCULATED BY LIBRADTRAN MODELS USING MERRA-2 

DATABASE
A. Razagui*, K. Abdeladim, S. Semaoui, S. Bouchakour, A. Hadj Arab, S. Boulahchiche

Center de Développement des Energies Renouvelables, CDER, BP 62, Route de l’Observatoire, Bouzeréah, 16340, Algiers, Algeria
*Corresponding author e-mail: a.razagui@cder.dz

Solar radiation is a crucial parameter for different solar systems; hence, it is of economic importance to re-
newable energy. Forecasting solar radiation will lead to determinate the predicted production by solar system. 
Determining the predicted production will help electricity manager in their decision. However, solar radiation 
prediction can go up to 72 Hours, with one-hour step.

Recently, we conducted a study were solar radiation was predicted using the radiative transfer model namely 
libRadtran, taking as input the vertical profiles of the atmosphere, predicted by WRF model. As input for the 
WRF model, GFS analysis data are downloaded from the NCEP server. 

In this study, a validation of the results we got from our model (libRadtran) was achieved. Actually, data from 
the NASA called the Modern-Era Retrospective analysis for Research and Applications, Version 2 (MER-
RA-2) are downloaded and used in order to make the confrontation. The analysis data are given in latitude 
and longitude coordinate with a resolution of 0.5 degrees. Note that libRadtran model output are interpolated 
according to data we got from MERRA-2. Besides, statistical parameters were determined, respectively, cor-
relation coefficient, the bias and root mean square error. In one hand, for situations where the sky was clear and 
for the synoptic meteorological clouds system, the comparison has shown good agreement with the results 
obtained from the predicted model. In other hand, the NWP model gives bad forecasts for the situations with 
broken and isolated clouds. Moreover, the quality of the statistical results drops.  Note that further simulations 
remain essential in order to consolidate our results. 

Keywords: MERRA-2, Renewable energy, Solar radiation, Weather prediction models.

:: Paper No: GCGW - 2018 – P255 ::

EFFECT OF USING PHOTOVOLTAIC POWER SYSTEMS IN 
SUSTAINABLE ENERGY ACTION PLAN OF A BIG COUNTY 

MUNICIPALITY IN TURKEY
 Mert Biter*, Mete Cubukcu

Ege University, Solar Energy Institute, Izmir, Turkey 
*Corresponding author e-mail: mertbiter35@gmail.com 

Integration of urban planning with flows of energy is one of the strengths of local administrations in their 
fight against the global warming threat. “Covenant of Mayors” which is the most extensive association of local 
governments in the world, has started serious works on fighting against climate change and required the local 

governments’ preparation of Sustainable Energy Action Plans (SEAP). Bornova Municipality has calculated 
its reference greenhouse gas emission inventory as 31432 tons of CO2 in the SEAP delivered to the “Covenant 
of Mayors” (CoM) on February 7th, 2013. In accordance with the CoM goal, it has committed to reduce its 
greenhouse gas emission value by 25% by 2020 and brought into being the installation of a 300 kWp photo-
voltaic power system (PVPS) n 2013 as the most important project. The main objective of this study is to use 
the real-time data of 300 kWp plant and evaluate its contribution to the reduction of greenhouse gas emis-
sion. Moreover, usable potential roof surface areas of the service buildings of Bornova Municipality have been 
calculated and the contribution of the increase of the PVPS capacity to the goal of greenhouse gas emission 
reduction by 2020 has been studied.

Keywords: Sustainable energy action plan, Greenhouse gases, Photovoltaic power systems, Covenant of May-
ors.

:: Paper No: GCGW - 2018 – P257 ::

AN AIRCRAFT FUEL SYSTEM ENERGY AND EXERGY ANALYSIS 
WITH TWO DIFFERENT PRECOOLER SETPOINT

Muhammet Yilanli1*, Önder Altuntaş2, Emin Açıkalp3

2 ,1 Faculty of Aeronautics and Astronautics, Anadolu University, Eskisehir TR26470-, Turkey
3 Mechanical and Manufacturing Engineering Department, Bilecik S.E. University, Bilecik TR11210-, Turkey 

*Corresponding author e-mail: muhammetyilanli@anadolu.edu.tr

In this study, the energy and exergy exchange of an aircraft fuel system is investigated if the precooler tempera-
ture intervals interacting with the aircraft fuel system are 121 °C and 251 °C, respectively. Both precooler tem-
perature settings and the flight profile of the aircraft and aircraft maneuvers which are departure, acceleration, 
horizontal cruising and landing phases taking into account to investigate the energy and exergy analysis in the 
aircraft fuel system.

Keywords: Aircraft fuel system, Precooler, Aircraft maneuvers, Energy and exergy.
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:: Paper No: GCGW - 2018 – P258 ::

TECHNO-ECONOMIC OPTIMIZATION OF GRID-TIED 
HYDROGEN-RENEWABLE-BASED POWER PLANT WITH 

MANAGEMENT STRATEGY
Tebibel Hammou

Centre de Développement des Energies Renouvelables, CDER, 16340, Algiers, Algeria
*Corresponding author e-mail: h.tebibel@cder.dz or tebibelhammou@gmail.com

In the present work, grid tied hybrid renewable hydrogen production system (HRHPS) is completely mod-
eled and optimized from the techno-economic point of view. HRHPS consists of a PV array and wind turbines 
(WT) for the production of clean energy. Electrical grid can be utilised as a backup energy source and/or vir-
tual energy storage system (VESS) as it is the case in building integrated PV systems. This can be contributing 
to reduce the cost of energy storage. Energy and hydrogen management strategy (EHMS) is proposed accord-
ing to the system functionality and the possibility of operating electrolyzer at partial load or steady-power. 
Economic optimization is carried out based on the net present cost (NPC) method used to determine the 
total annual cost (ACT), cost of energy (COE) and cost of hydrogen (COH). These two latter parameters are 
calculated using the total annual amount of energy and hydrogen produced. In the case study, meteorological 
data taken from the meteorological and radiometric station of CDER at Algiers and a typical demand profile 
of hydrogen are utilized. Results show that the values of COE and COH are 0.42 $/kWh and 25.17 $/kg, 
respectively.
Keywords: Grid connected, Renewable energy, Hydrogen production, EHMS, Cost assessment.

:: Paper No: GCGW - 2018 – P259 ::

OPTIMIZATION OF ENERGY CONSUMPTION FOR 
OIL REMOVAL FROM AQUEOUS SOLUTION USING 

ELECTROCHEMICAL PROCESS
Mohamed Tir*, Mohamed Nedjhioui

Laboratory of Materials and Environmental (LME), Faculty of Science and Technology, University of Medea, 
Ain D' Heb, 26001 - Medea- Algeria. 

*Corresponding author e-mail: tir_moh@hotmail.com

In this study, D-Optimal experimental design of response surface methodology has been employed to evaluate 
the individual and interactive effects of three independent parameters, namely current density (A): 5–35 mA/
cm2; initial pH (B): 5–11; and reaction time (C): 6–30 min on the electrical energy consumption. The results 
have been analyzed using Pareto analysis of variance (ANOVA). Analysis showed a high coefficient of determi-
nation value (R2 = 0.998) and satisfactory prediction for second-order regression model. Energy consumption 
was found depend on the current density and reaction time. As a result, it was seen that energy consumption 
for oil removal by electro-coagulation method could be minimized at optimum conditions. The electrical ener-
gy consumption for maximum COD removal is observed to 4.5 kWh/m3 at the optimum conditions. 

Keywords: Cutting oil emulsions, Electro-coagulation, Energy consumption, D-optimal design, Modelling.

:: Paper No: GCGW - 2018 – P263 ::

URBAN GREEN ROOFS FOR GLOBAL WARMING PROBLEMS
Hatice Inan1*and Zehra Yigit Avdan2

1 Gebze Technical University, Department of Environmental Engineering, Kocaeli, Turkey
2 Anadolu University, Department of Environmental Engineering, Eskisehir, Turkey

*Corresponding author e-mail: inan@gtu.edu.tr

The rapid developments of countries and competition between nations have influenced the world to worse 
direction. This case enhances the demand for energy and people are racing to find low-cost energy sources like 
as fossil fuels. By burning fossil fuels generate greenhouse gases emission at the same; this situation accelerates 
the global warming. Decision makers force the scientist and engineers to explore a better solution for mitigat-
ing the effects of global warming in the world.  

World population currently lives in urban areas more than 50% and this ratio will increase. Climate changes 
due to anthropogenic activities that have role changing the ecosystems and their associated fluxes of energy. 
Variations in land use patterns could be directly influenced by energy and water and mass fluxes. In actually, 
urban areas need more energy and water than rural areas and these requirements are increasing tremendously. 

Green roofs define growing vegetation on rooftops and so could save green spaces in urban areas. This coverage 
areas offer many environmental, ecological, and economic advantages such diminish storm water runoff, alle-
viate urban heat island effects, absorb dust and smog, sequester carbon dioxide, produce oxygen, create space 
for food production, and provide the natural habitat for animals and plants.     

Keywords: Climate change, Energy, Global Warming, Green roof.

:: Paper No: GCGW - 2018 – P264 ::

SUSTAINABILITY STUDY OF AMMONIA COMBUSTION IN A GAS 
TURBINE 

Süleyman Kağan Ayaz*, Önder Altuntaş
Anadolu University, Department of Airframe and Powerplant Maintenance, Eskişehir, Turkey 

*Corresponding author e-mail: skayaz@anadolu.edu.tr

Low carbon economy is of great importance in decreasing global warming effects of energy systems. Ammo-
nia, if produced in a sustainable way, can be seen as a new renewable energy source, producing of only water 
vapor and nitrogen is possible in certain combustion characteristics. In this paper, effects of combustion of 
ammonia blends with methane in a gas turbine engine is the main concern. Performance, heat release and 
emission analysis of different blends of the two fuels have been carried out.  The gas turbine has been modelled 
with the software EBSILON® Professional and is used for ground operations. 

Keywords: Ammonia, Gas turbine, Global warming, Emissions.
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:: Paper No: GCGW - 2018 – P265 ::

COMPARATIVE STUDY BETWEEN DRY AND WET MODES IN 
A HYBRID COOLING TOWER FOR A SOLAR ADSORPTION 

COOLING SYSTEM
Mohamed-Abdelbassit Kheireddine1, Amar Rouag2, Adnane Labed1*, Adel Benchabane2, Charaf-Eddine 

Bensaci1 
 1Laboratoire de Génie Mécanique, LGM, Université de Biskra, B.P. 145 R.P. 07000 Biskra, Algeria. 

2Laboratoire de Génie Energétique et Matériaux, LGEM, Université de Biskra, B.P.145 R.P. 07000 Biskra, Algeria. 
 *Corresponding author e-mail: adnanelabed@yahoo.fr 

This study investigates the applicability of a hybrid cooling tower (HCT) of solar adsorption cooling machine 
in the hot working conditions of the region of Biskra, Algeria. A programming code is developed to size the 
cooling tower, to define the main characteristics of the sprayed water and to see the effect of humidification 
on the external and overall heat transfer coefficients, for both dry and wet modes. It was shown that the wet 
mode presents the best solution. It increases the ambient operating temperature limits from 33°c for the dry 
mode system to an ambient temperature of 51°C (for the wet mode). At this level of operating temperature, 
it is found that 0.036 kgs-1 of maximum mass flow rate of sprayed water is sufficient to operate this system. 
Calculation results are compared with experimental results from the literature and good agreement is found.

Keywords: Solar adsorption, Hybrid cooling tower, Sprayed water.  

:: Paper No: GCGW - 2018 – P266 ::

PHYSICO-CHEMICAL CHARACTERIZATION AND STUDY 
OF THE ADSORBENT CAPACITIES OF A BIOMATERIAL. 

APPLICATION FOR THE ELIMINATION OF INDUSTRIAL 
POLLUTANTS

M Nedjhioui*, N Hamidi, M Tir, A Labbaci, M Bensalah
1Materials and Environmental Laboratory; Dr Yahia Feres University, Medea 26000, Algeria  

*Corresponding author e-mail: m_nedjioui@yahoo.fr  

Nature and living beings are increasingly suffering the consequences of pollution with industrial development 
and population growth. Pollution of water affecting rivers, seas, groundwater and lakes is the result of untreat-
ed sewage discharge or insufficient treatment: This causes ecosystem degradation, including some chemical 
of industrial origin (hydrocarbons, heavy metals ...) or agricultural (pesticides, fertilizers ...) likely to create 
significant nuisances. Many methods and techniques of depollution are developed to face this problem. These 
techniques include chemical precipitation processes, flocculation, ion exchange, electrochemical processes: 
electrolysis, electrocoagulation, membrane processes and adsorption. The latter has the advantage that it can 
be applied to the treatment of various effluents and thus provides responses to regulatory requirements for the 
protection of the environment where several adsorbents are used for the treatment of aqueous effluents.

The aim of this study is to find solutions which limit the toxicity effect of a pollutant (pesticide) used in agri-

culture, to protect certain food and fruits against insects. This work is therefore a contribution to find mecha-
nisms to limit the effects of these pollutants. We opted for adsorption and choose two biomaterials adsorbents: 
industrial activated carbon and animal bone carbon: this last is prepared in the laboratory. The results showed 
some physical chemical characteristics similarity of the two carbons: the maximum yield (or adsorption equi-
librium) is similar for both: the equilibrium is obtained after seven days. The equilibrium isotherm equation 
check of Freundlich gave a value of slope n=0.907 for animal coal and n= 0.937 for industrial coal. The elim-
ination method chosen to carry out this work is sample and could be used without greet expense to clean up 
waste or contaminated water. This process involves the uses of solid inert biomaterials. 

Keywords: Pesticide, Acetampirid, Animal bone carbon, Activated carbon, Pollutant. 

:: Paper No: GCGW - 2018 – P267 ::

ENERGETIC AND EXERGETIC ANALYSIS OF A NOVEL MULTI-
GENERATION SYSTEM USING SOLAR POWER TOWER

Muhammad Abid1*, Victor Adebayo2, Ugur Atikol3 

21,Cyprus International University, Faculty of Engineering, Department of Energy Systems Engineering, Nicosia, North Cyprus 
Via Mersin 10, Turkey

3Eastern Mediterranean University, Faculty of Engineering, Department of Mechanical Engineering, Famagusta, North Cyprus 
Via Mersin 10, Turkey

*Corresponding author e-mail: mabid@ciu.edu.tr 

This paper introduces a novel thermodynamic system to produce electricity, heating, and cooling simultane-
ously using renewable energy source. The proposed multi-generation system consists of a solar energy driven 
Brayton cycle, a Rankine cycle, a space heater and a single effect absorption chiller uses LiBr-H2O as working 
fluid. The molten salt (NaNO3-KNO3) is utilized in the solar block as the heat transfer fluid. Thermodynamic 
analysis was carried out on the overall system to analyze its performance. The system design parameters are 
varied to observe their effect on the energy and exergy efficiency of the overall system. The exergy destruction 
and heat transfer rates of each component of the system were carried out. The engineering equation solver 
(EES) software is used to analyze the performance of the integrated system. The results show that the system 
has an overall energetic and exegetic efficiencies of 56.57% and 33.48% respectively. The COP and exegetic 
efficiency of the absorption chiller (AC) are determined as 0.8377 and 0.3434 respectively. The increase in 
evaporator temperature observed to increase the COP alongside the cooling capacity of the absorption cycle. 
It is also seen that the central receiver has the highest exergy destruction followed by the heliostat field.

Keywords: Solar tower, Energetic, Exegetic, Multigeneration, Absorption chiller.
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:: Paper No: GCGW - 2018 – P268 ::

INVESTIGATION INTO THE ENERGETIC ALGERIAN SAHARA 
POTENTIAL FOR COOLING SYSTEMS APPLICATIONS; 

FEASIBILITY, OBSTRUCTIONS AND SUSTAINABLE SOLUTIONS 
Adnane Labed1*, Amar Rouag 2, Charaf-eddine Bensaci1, Abdelbassit Kheireddine1, Adel Benchabane2, 

Noureddine Moummi1

1Laboratoire de Génie Mécanique, LGM, Université de Biskra, B.P. 145 R.P. 07000 Biskra, Algeria.
2Laboratoire de Génie Energétique et Matériaux, LGEM, Université de Biskra, B.P.145 R.P. 07000 Biskra, Algeria.

*Corresponding author e-mail: adnanelabed@yahoo.fr

In the current study; firstly, we give a quick look at the various cooling systems mentioned in the literature and 
their feasibility in the harsh Saharan summer climate of Biskra city. Then, we present the major obstacles that 
could prevent the functioning of these systems in the region of Biskra. Thus, we purpose a number of solutions 
specific to this region, based on the two-major solar and geothermal potentials as sustainable, economic and 
clean solutions for the overall problems that might encounter these cooling systems. Our choice is carried on 
desiccant cooling systems, this selection is not arbitrary, but Based on our experiences and scientific under-
standing acquired on the enhancement of thermal performances of solar water and air heaters, cooling and 
geothermal systems 

Keywords: Air conditioning, Solar collectors, Desiccant cooling, Sorption, Saharan climate. 

:: Paper No: GCGW - 2018 – P269 ::

CFD ANALYSIS OF A BOREHOLE HEAT EXCHANGER 
PERFORMANCE 

Levent Bilir*, Nurdan Yildirim
Yaşar University, Department of Energy Systems Engineering, Izmir, Turkey

*Corresponding author e-mail: levent.bilir@yasar.edu.tr

Borehole heat exchangers are generally coupled with ground source heat pumps, which greatly reduce heating 
and cooling energy cost of buildings. U-type and coaxial (pipe in pipe geometry) types are among the most 
preferred borehole heat exchanger alternatives. Heat can be extracted from or rejected to ground by borehole 
heat exchanger depending on the operational mode (heating and cooling) of the heat pump system. Thermal 
performance, installation and operational cost of such systems are significantly affected from pipe installation 
type (vertical or horizontal), geometry (diameter, length, distance between the pipes, etc), material, ground 
and working fluid thermal properties (conductivity, temperature, viscosity, flow rate, etc). In this study, ther-
mal performance of a downhole U-tube borehole heat exchanger is analyzed for heating applications. For this 
purpose, a borehole heat exchanger with a depth of 50 m is taken into account. The working fluid for the heat 
exchanger system is selected as water and ethylene glycol (30%). Parametric studies using a computational 
fluid dynamics program (CFD) are performed for the evaluation of the performance of the heat exchanger. 

Thermal conductivity of the ground (dependent on soil type, moisture content, temperature etc.) as well as 
pipe geometry, working fluid viscosity and flowrate are taken as variables in the study. As a result, the heat 
transfer rate per unit length of the heat exchanger is calculated for all evaluated cases using CFD simulations. 
The results revealed that higher flow rate and pipe diameter give a superior heat transfer rate, while higher soil 
conductivity provides a better heat transfer performance. Finally, water as a working fluid provides a better heat 
transfer rate compared to the case when ethylene glycol (30%) is used as a working fluid.

Keywords: Borehole heat exchanger, CFD, Renewable energy, U-type.

:: Paper No: GCGW - 2018 – P270 ::

GLOBAL WARMING ARE WE MISSING SOME IMPORTANT 
FACTORS
Paul Somerville

Independent Scientific Studies, Newcastle upon Tyne, UK.
e-mail: shaggysomerville@yahoo.co.uk

Finding solutions to global warming has never been more urgently needed, we are all aware of the devastating 
effects unfolding in our world today. Our atmosphere needs balance, we are sucking air out, faster than nature 
can replenish our air supplies. The known process photosynthesis is natures atmosphere builder. My research 
of energy, has found some interesting comparisons to natures building blocks, my proposed journal investi-
gates the importance of maintaining a balanced healthy atmosphere, highlighting results from calculations, 
showing the vast amounts of air, we need to sustain our modern way of living, could we be overlooking the 
most important factor?

As well as highlighting the causes of global warming, my journal investigates what we need to put in place to 
address the imbalances, proposing the unfolding of an experiment, operation re-nature. In order to implement 
this, I need to write my journal in a format that everyone can understand, minimizing the use of scientific 
wording, as this experiment requires the involvement of people from all walks of life. Hopefully a clearer un-
derstanding will encourage them to take part.

Keywords: Over use of oxygen, Atmospheric gasses, Operation re-nature.
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:: Paper No: GCGW - 2018 – P272 ::

MODELING, CHARACTERIZATION AND OPTIMIZATION OF 
TORREFIED PINE WOOD FOR HIGH ENERGY YIELDING AND 

REGRESSION MODEL ANALYSIS
Babak Keivani, Selin Gultekin, Hayati Olgun*

Ege University Solar Energy Institute, 35100 Bornova, Izmir, Turkey
*Corresponding author e-mail bab20822000@yahoo.com 

Torrefaction process occurs in oxygen free atmosphere, between 250°C-350°C of temperature value and resi-
dence time between 10 – 60 minutes. Biocoal obtained by this process can be burned in pulverized coal firing 
plants and cement mills. Many parameters affect the torrefaction process; such as the temperature and resi-
dence time in the reactor, the heating rate and the particle size and the composition of the feedstock. In this 
study; pine wood torrefaction process investigated parametrically in a continuous feed torrefaction production 
system (screw type). The experiments were carried out at four torrefaction temperatures (250, 275, 300, 350 
°C) and three residence times (5, 15, 30 min). Modelling and optimization of the torrefaction process was 
respectively carried out by Design expert program and numerical technique under response surface method-
ology. Temperature values and residence times of torrefaction process were taken as independent parameters 
while biocoal mass yield, energy yield, carbon%, higher heating value, H/C, O/C and HGI were chosen as de-
pendent parameters. The optimal torrefaction temperature and time were estimated to be 299.71 °C and 28.4 
min respectively. These optimum values of temperature and time gave mass yield 56.10%, energy yield 75.49%, 
higher heating value 26761.9 kJ/kg, H/C ratio 0.099, O/C ratio 0.31, and HGI 91.76. Biocoals obtained af-
ter torrefaction at around 300 °C and 30 minutes have properties close to selected Turkish lignites in terms 
of their mass yield, energy yield, higher heating value, H/C, O/C ratio and grindability. Produced biocoals 
under these conditions will be combusted together with the selected Turkish lignites in circulating fluidised 
bed combustion systems for further studies. The developed quadratic models were checked using ANOVA 
(analysis of variance) technique for their validity and degree of fitness. The high values of ‘Adequate precision’, 
R2 and its negligible difference with ‘AdjustedR2’ as well as ‘PredictedR2’ for each model indicated that the fitted 
empirical models can be used for prediction with reasonable precision. The quadratic models revealed strong 
interaction between torrefaction temperature and time towards preparation of biocoal. It was further observed 
that desirability of torrefaction temperature (0.88) is more than torrefaction time (0.53). Comparison of Van 
Krevelen diagram of present biocoal with the selected Turkish lignites fuels showed that prepared biocoal has 
better fuel properties in comparison to biomass which open its way for direct consumption in coal fired boilers 
and increases the co-firing potential of biomass in coal-fired power plants.

Keywords: Biomass, Torrefaction, Biocoal, Regression.

:: Paper No: GCGW - 2018 – P273 ::

AN IMPROVED SYSTEM DESIGN FOR SOLAR BOATS
Kadir Emrah Erginer 1, Yiğit Gülmez2, Olgun Konur3, Erdem Fikir4*, Burak Göksu3, Kerim Deniz Kaya3, 

Murat Pamık3
, Onur Yüksel3, Suleyman Aykut Korkmaz3

1Dokuz Eylul University, Department of Maritime Education, Izmir, Turkey
2Iskenderun Technical University, Department of Marine Engineering, Hatay, Turkey

3Dokuz Eylul University, Department of Marine Engineering, Izmir, Turkey
4Ege University, Solar Energy Institute, Izmir, Turkey

*Corresponding author e-mail: erdemfikir@gmail.com

Rapidly increasing population and limited energy resources cause a tendency to use the energy more efficient-
ly and the alternative energy systems. In maritime industry like many sectors, adaptation of this tendency is be-
coming a necessity. The number of studies in the field of marine transportation, which contain hybrid or alter-
native energy propulsion systems, is increasing gradually. Among the alternative energy systems, solar powered 
systems have an important place. Because of sustainability and cleanness, the solar energy is becoming more 
and more popular in the maritime sector. The solar power can be a solution for the high fuel costs therefore; it 
is believed that the number of solar powered boats or ships will have a remarkable usage percentage in the mar-
itime industry. For these reasons, solar powered boat studies should be carried a step further immediately. The 
objective of this study is to make improvements on a solar powered boat. Firstly, super capacitors are added the 
system to supply the maximum power from batteries to electric motor. This provides higher acceleration, and 
the desired velocities are obtained in a shorter time. Secondly, the optimization strategies are applied to the so-
lar panel, battery and motor connections. Also, the range increment is acquired. By means of these objectives, 
we aim to improve the maximum speed and endurance of solar powered boats.
Keywords: Solar energy, Solar powered boat, Super capacitor, Performance optimization.

:: Paper No: GCGW - 2018 – P275 ::

DEVELOPMENT OF A METHODOLOGY FOR APPLYING 
INDUSTRY 4.0 TO INDUSTRIAL TUNNEL FURNACE FOR 

SUSTAINABLE PRODUCTION
Gürhan Tahtalı1, Hayati Olgun2

1Dev Blok Brick Factory, Ege University, Solar Energy Institute, Bornova, IZMIR
2Hayati Olgun, Ege University, Solar Energy Institute, Bornova, IZMIR, hayatiolgun1958@gmail.com

1Corresponding author e-mail: gurhan.tahtali@gmail.com 

In this paper; the phases in the conversion of a conventional tunnel kiln to an intelligent one are investigated, 
bringing a methodology in the application of industry 4.0 to the tunnel kilns.  With this intellectual structure, 
the operation of the tunnel will be proactive in the efforts to reduce the atmospheric emissions. Bothering the 
energy efficiency and emissions will help maintaining the sustainability of the production. It is apparent that 
sustainable production systems will be competitive in the long term. These intelligent systems that help the 
survival of our earth by less emissions, will be the ones to be supported by the regulations. 
Keywords: Tunnel furnace, Energy efficiency, Industry 4.0, Emissions. 
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:: Paper No: GCGW - 2018 – P276 ::

HEAT EXCHANGE EXPERIMENT FROM LIQUID TO GAS
Paul Somerville

Independent Scientific Studies, Newcastle upon Tyne, UK.
e-mail: shaggysomerville@yahoo.co.uk

As our demands for energy grow year after year, the need to find more efficient ways to reduce our consump-
tion of energy resources has never been greater. I have invented a radiator that increases gas volume, via heat 
exchange from water to gas, the following observation will help you understand how it works. Put a cigarette 
lighter in the fridge for an hour, take it out and ignite the flame, observe how small the flame is, now warm the 
lighter up in your hand, when the lighter is warm ignite the flame again, observe how the height of the flame in-
creases significantly, this observation prompted me to investigate further, my proposed short paper highlights 
some promising results gained from an experiment, exchanging heat from water to gas at various temperatures, 
to determine the increase in volume gained, results were not perfect due to flame adjustments, however graphs 
and charts will show an increase in volume, of approximately 3 times more when gas was heated.

This discovery could dramatically reduce our consumption of gas, no additional energy is needed as the gas 
first heats the water, then the hot water heats the gas, applications include, gas powered generators, gas central 
heating systems, gas powered cars etc. 

Keywords: Heat exchange liquid to gas, Reduced gas consumption, Increased volume.

:: Paper No: GCGW - 2018 – P278 ::

EXPERIMENTAL INVESTIGATION ON HEAT TRANSFER 
COEFFICIENT AND THERMAL EFFICIENCY OF SOLAR AIR 

HEATERS HAVING DIFFERENT BAFFLES 
Charaf-Eddine Bensaci 1*, Abdelhafid Moummi1, Adnane Labed1, Mohamed Abdelbassit Kheireddine1

1Laboratoire de Génie Mécanique (LGM), Université Mohamed Khider Biskra, B.P. 145, R.P. 07000, Biskra, Algeria.
2Laboratoire de Génie Civil, Hydraulique, Developpement Durable et Environnement (LAR-GHYDE), Université Mohamed 

Khider, BP 145, RP, 07000, Biskra, Algeria.
*Corresponding author e-mail: faf_3@yahoo.fr

This work presents an experimental study of heat transfer in solar air heater (SAH) with several baffles (Type 
I, Type II) and without baffles (Type III). Experiments were performed to determine heat transfer coefficient 
and thermal efficiency for forced convection air flow in the SAH channel duct. The measured parameters are 
the inlet and outlet temperatures of air, the absorbing and the bottom plate temperatures, the solar radiation 
and the ambient temperature. These measurements are performed at air mass flow rates range from 0.01 kg/s 
to 0.04 kg/s. The effect of baffles geometries on the heat transfer coefficient and thermal efficiency are com-
pared. The results show that the heat transfer coefficient between the absorber plate and air can be consider-
ably increased by using artificial roughness on the bottom plate of the SAH duct.

Keywords: Heat transfer, Thermal efficiency, Absorber, Baffles, Mass flow rates. 

:: Paper No: GCGW - 2018 – P280 ::

A CRITICAL REVIEW OF THE IMPACT OF GLOBAL WARMING 
ON OVERHEATING IN BUILDINGS

Martin Adlington
University of Derby, Department of Mechanical Engineering and Built Environment, Derby, Derbyshire

Over the last century global average temperatures have increased up to 1°F. Indeed, since records of com-
prehensive global temperatures were available as early as 1880, the evidence suggests that 2001-2010 decade 
has been shown to be the warmest. This change is having a direct impact in terms of an increase in extremely 
hot days and warm nights and a decrease in cold days. Evidence suggests that different parts of the world are 
warming at a faster rate than others. However, research predicts that the long-term impact of global warming 
is only set to increase.   
One of the major contributors of global warming is the impact of carbon emissions and in an effort to reduce 
these emissions the UK Government implemented changes to UK regulations, such as Part L conservation of 
heat and power that dictates improved thermal insulation and enhanced air tightness. The UK is fully commit-
ted to achieving its carbon targets under the climate Change Act 2008. However, there is a caveat that comes 
with these changes, as coupled with climate change they are likely to exacerbate the problem of overheating 
in buildings. And because of this growing problem the health effects on occupants of these buildings may well 
be an issue. Increases in temperature can perhaps have a direct impact on the human body’s ability to retain 
thermoregulation and therefore the effects of heat related illnesses such as heat stroke, heat exhaustion, heat 
syncope and even death can be imminent.
This review paper presents a comprehensive evaluation of current literature on the impact of global warming/
climate change on overheating in buildings. Firstly, an overview of the topic will be presented followed by an 
examination of global warming/overheating research work from the last decade. These papers will form the 
body of the article and will be grouped into a framework matrix summarizing the source material identifying 
the differing methods of analysis of the impact of global warming on overheating. Cross case evaluation will 
identify systematic relationships between different variables within the matrix. 
Keywords: Global warming, Climate change, Overheating, Health.

:: Paper No: GCGW - 2018 – P281 ::

ENVIRONMENTAL IMPACT EVALUATION OF AN INTEGRATED 
ENERGY SYSTEM FOR A SUSTAINABLE COMMUNITY

Ahmad Hasan, Ibrahim Dincer
University Ontario Institute of Technology, 2000 Simcoe St. N., Oshawa, ON L1M 2J1, Canada

*Corresponding author e-mail: Ahmed.hasan@uoit.ca

As the energy demands in the world increase due to the developing countries continuous and rapid growth 
and increase in the global population, the need for renewable and sustainable energy is increasing. Currently, 
most of the world’s power production is fossil fuel based. This paper evaluates the environmental impact of 
a renewable energy based integrated system relative to conventional fossil fuel-based systems. The studied 
bi-generation system consists of a wind turbine, PV/T units, and an electrolyser/fuel cell. The system pro-
duces hydrogen using excess electricity throughout the day from both the solar PV and wind turbines. The 
excess hydrogen is compressed and stored in a tank, to offset energy demand. The system is built to service a 
community of 2000 houses, and each house consumes an average amount of 750 kWh of power a month. Both 
systems are evaluated using identical parameters.
Keywords: Environment, Greenhouse gas emissions, Hydrogen, Solar, Wind, Fuel cell, Electrolyzer.



136 137

June 24 - 28, 2018
Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018

ORAL AND POSTER SESSIONSORAL AND POSTER SESSIONS

:: Paper No: GCGW - 2018 – P282 ::

MUNICIPAL SOLID WASTE BASED MULTIGENERATION SYSTEM 
FOR DIFFERENT DISTRICTS OF KARACHI

Tahir A.H. Ratlamwala1 *, Syed Irtiza Ali, Abdullah Riaz, Syed Muhammad Hamza
1National University of Sciences and Technology, Islamabad, Pakistan.

*Corresponding author e-mail: tahir.ratlamwala@pnec.nust.edu.pk

In this study, a novel multi-generation system comprising of municipal solid waste powered Rankine cycle, 
solar parabolic trough collector, absorption chiller, electrolyzer and reverse osmosis, all integrated together to 
produce useful outputs namely electricity, drinkable water, heating, hot water, cooling, dry air and hydrogen 
production, is proposed and thermodynamically assessed. Energy and exergy analysis has been carried out by 
setting up multiple parameters. System performance for different districts in Karachi is then investigated by 
performing a parametric study by changing system parameters such as municipal solid waste input, calorific 
values, and ambient temperature, the corresponding changes in system outputs and efficiencies are then com-
pared. The system’s average energy and exergy efficiencies are found out to be 88.6% and 60.3% respectively.

Keywords: Energy, Exergy, Efficiency, Multi-generation, Karachi, Solar, Biomass, Power.

:: Paper No: GCGW - 2018 – P283 ::

DESIGN AND FABRICATION OF AUTOMATIC ROTI MAKER 
Tanzila Younas*, Muhammad Sarang Memom, Hadi Raza, Khalil-ur-Rehman 

SZABIST, Department of Mechatronics Engineering, Karachi, Pakistan 
*Corresponding author e-mail: tanzila@szabist.edu.pk 

Roti is very popular in south Asia as it constitutes a major source of dietary protein and calories. On average its 
consumption is about twice to thrice a day. With increase in industrialization the demand of roti is increasing 
day by day, as most of the workers need it for their proper diet.  Automation has made notable impact on this 
present era, giving new dimensions to the life. Keeping in pace of this trend our main aim is to design and fabri-
cate an efficient, compact and user-friendly automatic roti machine for the benefit of mankind. It will not only 
save time but also increase the quality of life.  The machine will cater all the existing problems and difficulties in 
cooking of roti. This machine has three main chambers comprises of dough ball formation chamber, pressing 
tower and cooking chamber. All these chambers are interlinked with one another, which consists of several 
mechanisms. The input is kneaded flour and final product is healthy and puffed roti.

Keywords: Roti, Dough Ball, Cooking, Automatic Roti machine.

:: Paper No: GCGW - 2018 – P284 ::

A STUDY ON THE REVIEW AND EVALUATION OF OPERATIONAL 
METHODS USED TO REDUCE GREENHOUSE GAS EMISSIONS IN 

EXISTING SHIPS
Ali Yasin Kaya1*, Kadir Emrah Erginer 2

1 Dokuz Eylul University, Maritime Faculty, Department of Marine Transportation Engineering, Izmir, Turkey. 
2 Dokuz Eylul University, Maritime Faculty, Department of Maritime education, Izmir, Turkey.

*Corresponding author e-mail: aliyasin.kaya@deu.edu.tr 

The reduction of air pollution caused by a ship is a process that begins with the early design and the construc-
tion stages of the ship. Because the ship's hull design, selection of appropriate propeller, propulsion system and 
all other factors effect reduction of air pollution caused by ships. However, it is possible to achieve significant 
emission reductions in service life of ships with some operational methods and some retrofits. Also; it is very 
important that these existing ships in the world maritime trade fleet should use these methods as soon as pos-
sible, since every single step must be taken urgently to prevent global warming and climate change. This study 
examined methods that enable to reduce green gas emissions operationally in the existing ships. Due to re-
search limitations, the study is focused on methods that have the highest potential for emission reduction and 
can be used generally in the maritime Industry. Hull coating and speed reduction methods have the highest 
potentials in terms of providing energy efficiency and CO2 emissions reduction. Although implementation of 
speed optimization depends on some conditions, it has great potential to reduce CO2 emissions. 
Keywords: Air pollution, Maritime transportation, Prevention methods.

:: Paper No: GCGW - 2018 – P285 ::

EFFECT OF CLIMATE TRANSITION ON THE VEGETATIVE 
CYCLE OF CROPS IN SETIF REGION

Fenni Mohamed
Laboratory of Valorization of Biological and Natural Resources, Faculty of Natural and Life Sciences, Univ. Ferhat Abbas,  

Setif 1, Algeria
*Corresponding author e-mail: Fennimodz@yahoo.fr

The high Sétifian plains are characterized by a semi-arid climate with cold to mild winters. The analysis of 
climatic data for the last ten years (between 2006 and 2016), and their comparison with the averages of the 
series from 1980 to 2005, show a marked change in climate, characterized by a decrease in rainfall, more severe 
irregularity in the distribution of rainfall, and higher maximum and minimum temperatures. 
The objectives of this study is to present the effects of this new climatic situation, which has disrupted the veg-
etative cycles of crops and the usual calendars of agricultural practices in the study area. The planting or sowing 
of rainfed crops, which occupy nearly 80% of cultivated areas, such as wheat and barley, is delayed by lack of 
autumn precipitation, and their vegetative cycle accelerated because of the increase in temperatures. Irrigated 
vegetable crops require more water because of increased evapotranspiration. 
This period of climate transition has had a direct effect on the drop-in crop yields practiced in the study area 
and requires a reflection on the implementation of a strategy of adaptation to the future climate by the choice 
of new crop techniques and adapted varieties.
Keywords: Climate transition, Vegetative cycle, Rainfed crops, Vegetable crops, Setif region.
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:: Paper No: GCGW - 2018 – P286 ::

ENERGY AND EXERGY ANALYSIS OF A COMBINED SOLAR AND 
GEOTHERMAL ENERGY-BASED INTEGRATED SYSTEM FOR 

MULTIGENERATIONAL PURPOSES
Tahir Abdul Hussain Ratlamwala1 *, Muhammad Dawood, Muhammad Fahad Ejaz, Abdullah Tanzeel

1National University of Sciences and Technology, Islamabad, Pakistan
*Corresponding author e-mail: tahir.ratlamwala@pnec.nust.edu.pk

The objective of this system is to achieve practical outputs (space heating, cooling, hot water, H2 production, 
freshwater and power production for a district by using an optimized solar geothermal integrated system. 

Hot water at 230°C is pumped up from ground and injected to the turbine after passing through separator. 
The high-pressured steam rotates the turbine with a capability of generating 94.12 kW power. Geothermal 
steam leaves turbine as saturated vapor which is then flashed with tap water. Thus, we get "hot water" at con-
denser outlet as desired which can also be used for heating purposes. Then geothermal water is further heated 
by means of concentrated parabolic collector (CPC). This heat energy is replenished by generator of Li-Br 
Absorption cycle through geothermal water which is then grounded. Tap water is passed through the con-
denser of the single effect LiBr-H2O absorption cycle which becomes saturated vapor and is condensed to give 
freshwater for drinking purposes. The complete energy and exergy analyses are performed using Engineering 
equation solver (EES). All input values are realistic as taken from numerical problems of thermodynamics and 
renewable energy. The parameters that are varied and plotted are mass flow rate & temperature of geothermal 
water against turbine output, inlet temperature of coolant (Air) & heat input to generator against efficiency of 
absorption cooling system to optimize performance of integrated system. Hence, we have designed an integrated 
system using geothermal and solar resources for getting outputs which are essential for daily life.

Keywords: Geothermal, Exergy, Freshwater, Space heating, Power.

:: Paper No: GCGW - 2018 – P287 ::

NUMERICAL INVESTIGATIONS OF HYDROGEN-RICH 
SYNGASES UNDER DISTRIBUTED COMBUSTION CONDITIONS

Serhat Karyeyen, Mustafa Ilbas*

Gazi University, Department of Energy Systems Engineering, Ankara, Turkey 
*Corresponding author e-mail: ilbas@gazi.edu.tr 

This study examines the effect of hydrogen-rich syngases derived from Turkish coal on distributed combustion 
characteristics. Numerical modellings were carried out using Ansys Fluent computational fluid dynamics code 
to predict temperature and emission distributions of the hydrogen-rich syngas under distributed combustion 
conditions. A mixture of 90 % nitrogen and 10 % carbon dioxide simulated hot reactive gases that were added 
into the fresh mixture prior to ignition in order to seek distributed combustion. The distributed combustion 
conditions provided far more uniform thermal field that resulted in much reduced NOx emissions. The results 
showed much reduced temperature differences between maximum temperature and exit temperature from 

the combustor of only 200 K. In addition, the predicted NOx emission of the hydrogen-rich syngases were 
reduced to nearly zero under high intensity distributed combustion conditions to support the available experi-
mental data. The results showed that enhanced thermal field uniformity and much reduced NOx emission can 
be achieved from combustion of hydrogen-rich syngases under distributed combustion condition.

Keywords: Distributed combustion, High temperature air combustion (HiTAC), Hydrogen-rich syngases, 
Modeling.

:: Paper No: GCGW - 2018 – P288 ::

HEAVY METALS POLLUTION OF SURFACE WATER AND 
SEDIMENT OF WATARI RESERVOIR, KANO STATE, NIGERIA

Garba Alhaji Adamu1, Muhammad Sani Sallau2, Sulaiman Idris2, Edith Bolanle Agbaji2

1Department of Science Laboratory Technology, Kano State Polytechnic,
2Department of Chemistry, Ahmadu Bello University, Zaria

Correspondent Author email: galhadamu@yahoo.com 

Watari reservoir is one of the largest man-made dams in Northern Nigeria. It was constructed for the purpose 
of irrigation, drinking water supply, recreation and limnology. To assess the pollution status of the reservoir, 
water and sediment samples were collected in three seasons of the year; November - February (cold season); 
March - June (dry season) and July - September (rainy season) from five sampling sites. The samples were an-
alyzed for heavy metals; Cd, Cr, Co, Cu, Fe, Pb, Mn, Ni and Zn using Atomic Absorption Spectrophotometer 
(AAS). The result obtained was found to be comparable to those reported for tropical reservoirs. Fe recorded 
the highest mean values of 6.53 mg/L in water and 12.21 mg/kg in sediment which is above the acceptable 
limit. Cr was BDL in water and 0.79 mg/kg in sediment. Statistical analysis shows that the values obtained in 
sediment were higher than those of water samples with significant difference p<0.05 which is due to the fact 
that sediments serve as sink for heavy metals. The high concentration of Fe may be due to natural origin and 
the presence of these metals in sediments may be an indication of anthropogenic pollution. The result of HPI, 
17.98, indicates that Watari reservoir has an excellent water quality and can be used for irrigation and domestic 
purposes.

Keywords: Reservoir water, Heavy metals, pollution, Watari reservoir, Sediment.
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:: Paper No: GCGW - 2018 – P289 ::

QUANTITATIVE DETERMINATION OF HEAVY METALS IN SOME 
COMMONLY CONSUMED HERBAL 

Aliyu Umar1, Momammed Yau2, Said Garba2, Muhammad Dahiru Faruruwa2

1Department of Science Laboratory Technology, school of Technology, Kano State Polytechnic, Nigeria
2Department of Chemistry, Nigerian Defense Academy, Kaduna, Nigeria

Correspondent Author email: aliumar4u@icloud.com

Evaluation of heavy metals in twelve commonly consumed herbal medicines/preparations in Kano State, Ni-
geria, was carried out. The samples comprised of five unregistered powdered medicines, namely, Zuwo, (ZW); 
Rai Dorai, (RD); Miyar Tsanya, (MTS); Bagaruwar Makka, (BM); and Madobiya, (M); five unregistered 
liquid herbal medicinal concussions for pile (MB), yellow fever (MS), typhoid (MT), stomach pain (MC), 
sexually transmitted diseases (STDs); and two registered herbal medicines; Alif Powder (AP) and Champion 
Leaf (CL). The heavy metals evaluation was carried out using Atomic Absorption Spectroscopy (AAS) and the 
result revealed the concentrations (ppm) ranges of the heavy metals as follows: Cadmium (0.0045 – 0.1601), 
Chromium (0.0418 – 0.2092), Cobalt (0.0038 – 0.0760), Copper (0.0547 – 0.2465), Iron (0.1197 – 0.3592), 
Manganese (0.0123 – 1.4462), Nickel (0.0073 – 0.0960), Lead (0.185 – 0.0927) and Zinc (0.0244 – 0.2444). 
Comparing the results obtained in this work with the standards of the World Health Organization (WHO), 
the Food and Agricultural Organization (FAO) and permissible limits of other countries, the concentrations 
of heavy metals in the herbal medicine/preparations are within the allowed permissible limits range in herbal 
medicines and their use could be safe.
Keywords: Herbal medicines, Registered, Unregistered, Kano State

:: Paper No: GCGW - 2018 – P290 ::

LETHAL DOSE DETERMINATION IN SOME COMMONLY 
CONSUMED HERBAL MEDICINES IN KANO STATE, NIGERIA

Aliyu Umar1, Momammed Yau2

1Department of Science Laboratory Technology, school of Technology, Kano State Polytechnic, Nigeria
2Department of Chemistry, Nigerian Defense Academy, Kaduna, Nigeria

Correspondent Author email: aliumar4u@icloud.com

Twelve commonly used herbal medicines and preparations in Kano Metropolis, Kano State, Nigeria, com-
prising of four unregistered (powdered), namely, Zuwo, (ZW); Rai Dorai, (RD); Bagaruwar Makka, (BM); 
and Madobiya, (M); Five unregistered (liquid) concussions for pile (MB), yellow fever (MS), typhoid (MT), 
stomach pain (MC), sexually transmitted diseases (STDs); and one registered (powdered); Champion Leaf 
(CL) were evaluated for their acute toxicity (LD50). Three different solvents comprising of pet-ether, chlo-
roform and methanol were used for the extraction. The result of the acute toxicity test (LD50) of the herbal 
medicines/preparations extracts showed no mortality in any of the experimental groups for up to four weeks 
after the oral administration of the highest dose of 5000mg/kg of each of the twelve extracts. From the results 
of the acute toxicity testing it showed that the herbal medicines/preparations could be safe. 
Keywords: Herbal medicines, Registered, Unregistered, Kano state

:: Paper No: GCGW - 2018 – P291 ::

UNDERSTANDING AND PERCEPTIONS OF CLIMATE CHANGE: 
A PERSPECTIVE OF UNIVERSITY STAKEHOLDERS

Banu Demirel1*, Sumeyra Duman1, Nilay Bıçakçıoğlu2, Canan Madran2, Yasemin Arbak1, Beyza Sümer3, 
Sevinc Ozkul4, Turkay Baran4, Gülay Onuşluel Gül4, Okan Fıstıkoğlu4, Ali Gül4, Ayşegül Özgenç Aksoy4, 

Mustafa Doğan4, Filiz Barbaros4

1 Dokuz Eylul University, Faculty of Business, Department of Business Administration, Izmir, Turkey
2 Dokuz Eylul University, Faculty of Business, Department of International Business and Trade, Izmir, Turkey 

3 Dokuz Eylul University, Faculty of Business, Department of Economics, Izmir, Turkey 
4 Dokuz Eylul University, Faculty of Engineering, Department of Civil Engineering, Izmir, Turkey

*Corresponding author e-mail: banu.atrek@deu.edu.tr

One of the main the targets of Sustainable Development Goal 13 set in the 2030 Agenda for Sustainable De-
velopment of the United Nations (UN), the prominent role of “the improvement of education, awareness-rais-
ing and institutional capacity on climate change mitigation, adaptation, impact reduction and early warnings” 
is strongly acknowledged. For achieving this goal, comprehensive and properly planned actions that include 
awareness campaigns/activities in the wide range covering managerial/political awareness, public awareness 
and targeted strategy development are believed to yield effective outcomes, especially in university communi-
ties since universities are expected to be innovation centers acting towards sustainable development through 
education and research efforts as well as the production and transfer of knowledge. In line with this purpose, 
understanding and perception of the climate change (i.e. drivers, practices, outcomes) from the perspective of 
Dokuz Eylul University stakeholders (students, academicians and administrative staff) are explored through 
in-depth interviews. Sample size is determined in the purpose of ensuring the representation of the population 
of each stakeholder (35 students, 11 academicians, 5 administrative staff, in total 51 people) in Tınaztepe 
Campus of Dokuz Eylul University, through stratified and convenience sampling. According to the compre-
hensive literature review and the results of the in-depth interviews; drivers of climate change, importance of 
the issue, attribution of responsibility, knowledge and awareness, personal behavior, temporal distance, cam-
paign recall variables, negative emotions, ecological and societal impact are found as the main themes of the 
content analysis. These themes represent issues such as; factors affecting climate change, factors contributing 
to climate change, knowledge and awareness about climate change. This is a pioneer study discovering the per-
ceptions and understanding through a qualitative research which provides a very comprehensive view about 
climate change in a Turkish University.

Keywords: Climate change, Perceptions, Content analysis.
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:: Paper No: GCGW - 2018 – P292 ::

GEOTHERMAL AND SOLAR ENERGY AMALGAMATED 
MULTIGENERATION SYSTEM ESCORTING DIVERSE NEEDS OF 

A DISTRICT
Tahir A.H. Ratlamwala1 *, Ammar Ahmed Raja, Subhan Raza Jaffry, Umair zafar

1National University of Sciences and Technology, Islamabad, Pakistan.
*Corresponding author e-mail: tahir.ratlamwala@pnec.nust.edu.pk

In this scrutiny, a parabolic trough collector (PTC) with meshed source of geothermal water accompanying 
dual flash is used with Rankine cycle, an Electrolyzer and absorption cooling and heating system. A pattern of 
PTC’s are used for solar heating phenomena. Detailed energetic and exergetic analysis are done for the whole 
system including all the components individually. Different analysis and iterations are done and plotted against 
their different results. The parameters that are variegated to change the output of the system are ambient tem-
perature, solar irradiance, mass flow rate of the fluid, temperature gradient of the geothermal well; temperature 
had an upshot on the net power produced by the Turbines HPT and LPT, outlet temperature of the solar 
collector all-inclusive energetic and exergetic efficiency. Variant utilitarian outputs of this domestic meshed 
diverse generation system are the heating of the domestic water, space heating in a favorable temperature range 
constrain and fresh water provision. The effective difference in the temperature across the collector ranging 
from 70°C – 85°C favor’s in a number of variable ways since energy is wasted for temperature upgradation in 
the industry and domestic applications. Hydrogen production rates are also varied since hydrogen is consid-
ered salient for processes like production of agricultural fertilizer (Haber’s Process), production of plastics, 
oil-refinery process, fuel for hydrogen cells and hydrogenation of fatty acids. The power output and efficiency 
of the geothermal dual flash system varies and shows heterogeneous results as inputs are varied; variation in 
power accompanies domestic power needs and empowering industry.

Keywords: Solar, Geothermal, Dual flash, Energy, Exergy, Hydrogen, Cooling, Power.

:: Paper No: GCGW - 2018 – P293 ::

ECONOMIC ASSESSMENT OF PHASE CHANGE MATERIALS IN 
BUILDINGS

Mustafa Asker1*, Ersin Alptekin2, Ayça Tokuç3, Mehmet Akif Ezan2, Hadi Ganjehsarabi4

1Adnan Menderes University, Department of Mechanical Engineering, Central Campus, Aydın, 09010, Turkey 
2Dokuz Eylul University, Department of Mechanical Engineering, Tınaztepe, Buca, Izmir, 35397, Turkey

3Dokuz Eylul University, Department of Architecture, Tınaztepe, Buca, Izmir, 35397, Turkey
4Erzincan University, Department of Mechanical Engineering, Yalnızbag Campus, Erzincan, 24100, Turkey 

*Corresponding author e-mail: mustafa.asker@adu.edu.tr

Buildings are one of the big consumers of energy and resources and are sources of greenhouse gas emissions. 
There are a number of building technologies to decrease heating and cooling loads and minimize the necessary 
mechanical space-conditioning systems. The most common and accepted method of reducing energy expen-
diture in a building in any climate zone and most of the building regulations is the addition of resistive thermal 
insulation material to the building envelope. However, in hot climates, the addition of insulation and the de-

sign of the building can cause overheating problem; therefore, cooling loads are becoming more significant. 
In addition, the effects of climate change are slowly becoming evident with extreme climate conditions, which 
also cause a general trend in an increase of building cooling loads. Thus, the effect of insulation, its economic 
and ecological connotations need to be more thoroughly studied.

The integration of phase change materials (PCMs) into the building envelope is another promising method, 
especially in decreasing the cooling loads of buildings. This integration involves its working together with the 
other building materials including resistive thermal insulation since PCMs act as capacitive insulation and can 
enhance the thermal performance of the envelope. Our paper analyses this effect within a conventional aerat-
ed brick wall under Mediterranean climate for a hot summer day for two cases; one containing only resistive 
thermal insulation, and one containing both resistive and capacitive thermal insulation. It makes use of a com-
mercial CFD solver ANSYS-FLUENT to calculate the required cooling load via simulation of heat transfer 
through the wall with coded user-defined scripts. Thus, an economical assessment is made involving the price 
of electricity, coefficient of performance (COP), energy saving ratio and payback time of the proposed PCM 
integration. 

Keywords: Phase change material (PCM), Cooling, Economic assessment, Passive thermal controller, Med-
iterranean climate.

:: Paper No: GCGW - 2018 – P295 ::

BIOHYDROGEN PRODUCTION FROM ACID HYDROLYZED 
WASTEWATER TREATMENT SLUDGE BY DARK FERMENTATION

Onur Balcan1, Ilgi Karapinar2*

1Hitit University, Technical Sciences High School, Environmental Protection Technologies Department, Çorum, Turkey 
2Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey 

*Corresponding author e-mail: ilgi.karapinar@deu.edu.tr 

Waste generation and processing, sustainable energy production and global warming issues are related to each 
other and solutions to these issues should include them all. Waste water treatment sludge are one of these 
waste materials which can be used for energy generation. In the light of this fact, the study aimed to determine 
the pretreatment and hydrogen production condition from waste sludge by dark fermentation. The sludge was 
hydrolyzed by acid, then, solid and liquid (filtrate) phases of sludge were used as substrate for biohydrogen 
generation. Two-factor factorial experimental design method for pH and reaction time was used to optimize 
hydrolysis conditions. TOC, COD, total sugar (TS), NH4-N, PO4-P and protein concentrations obtained after 
hydrolysis were determined. Hydrogen production potentials were evaluated in terms of hydrogen percent-
ages, yield and rate. Statistical evaluation of hydrolysis experiments indicated that pH significantly affects car-
bon content and nutrient concentrations while hydrolysis time is a significant factor for only carbon content. 
Optimization for the most effective or economical hydrolysis conditions showed that conditions should be 
pH=2 and t= 1440 min. Maximum hydrogen volume from filtrate and sludge were VH2=11 ml and VH2=5 ml, 
repecetively, obtained at hydrolyzed sludge at pH=4. Although, nutrient and organic matter content of filtrate 
was high at hydrolysis pH= 2, the hydrogen volume was VH2=6 ml which was lower than that of obtained at 
pH=4. The maxiumum production yields were Y=24 mmol g-1 TS-1 at hydrolyis pH=5 and it was Y=41 mmol 
g-1 TS-1 for sludge hydrolyzed at pH=6.

Keywords: Biohydrogen, Dark fermentation, Global warming, Waste sludge, Renewable energy. 
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:: Paper No: GCGW - 2018 – P296 ::

EXPERIMENTAL INVESTIGATION OF EFFECTIVENESS 
IMPROVEMENT VAPOR COMPRESSION CYCLE WITH FLASH-

GAS BY-PASS 
Arif Emre Özgür1*, Melih Manır2

1Süleyman Demirel University, Department of Energy Systems Engineering, Isparta, Turkey 
*Corresponding author e-mail: emreozgur@sdu.edu.tr

Today, selection of refrigerant is more important problem due to F-gas regulations. Beside of direct emissions 
due to leakages of refrigerants, indirect emissions of the systems (heat pumps, refrigerators etc.) have impor-
tance to slowdown global warming. So, the refrigerants had lower GWP are used in the systems. However 
energetic effectiveness of the systems must be improved. 

In this study, R32 has been selected as the refrigerant due to its lower GWP than R410A. An experimental set 
up has been developed. This set up has been designed as one stage vapor compression refrigeration system with 
a micro-channel evaporator.  As an alternate solution to improve energetic effectiveness of the system, flash-
gas by-pass method has been added. Experimental measurements have been made with same conditions. The 
energetic effectiveness of the system with flash-gas by-pass is presented. Energetic effectiveness improvement 
ratio between conventional cycle and flash-gas by-pass cycle has been calculated with same compressor speed.      

Keywords: R32, flash-gas by-pass, vapor compression, refrigeration, effectiveness improvement.

:: Paper No: GCGW - 2018 – P297 ::

CONTINUOUS DARK FERMENTATIVE BIOHYDROGEN 
PRODUCTION BY ANAEROBIC SLUDGE IMMOBILIZED ON 

POLYESTER FIBER BEADS IN PACKED BED BIOREACTOR 
Recep Tugcan Pamuk1, Firuze Karaosmanoglu2, Pelin Gokfiliz-Yildiz3, Ilgi Karapinar4*

1Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Department of Environmental Engineering, 
Izmir, Turkey 

2Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Department of Environmental Engineering, 
Izmir, Turkey

3Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Department of Biotechnology, Izmir, Turkey
4Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey

*Corresponding author e-mail: ilgi.karapinar@deu.edu.tr

This study aimed to investigate the effect of hydraulic retention times on continuous dark fermentative biohy-
drogen production. The reactor was packed with polyester fiber beads (diameter 0.5 cm) as support materials 
for immobilization. Heat-pretreated anaerobic sludge (boiled at 100 ⁰C for 1 hour) was used as inoculum 
and fed into reactor. Glucose was used as substrate and initial total sugar concentration (TS) was adjusted to 
around 15 g glucose/l. Upflow packed bed bioreactor was operated at T= 48 ± 2 °C and varying HRTs (HRT= 
6 h, 5 h, 4 h, 3 h, 2 h). pH of the medium was adjusted to pH=5.5-6. Operation was ended when hydrogen 
production was reached to steady state condition. The system reached to steady state conditions within 5 days 

at HRT=6 h, 4 days at HRT=5 h, 7 days at HRT=4 and 3 h, 2 days at HRT=2 h. Hydrogen production volume 
varied between 4331-6624 ml, volumetric hydrogen production rates (VHPR) were obtained as 3.09-4.73 l 
H2/l-day, hydrogen production yields (HY) were 481-1228 ml H2/g TS depending on HRT. Maximum hy-
drogen volume (6624 ml) and VHPR (4.73 l H2/l-day) were obtained at HRT=6 h, while the maximum HY 
(1228 ml H2/g TS) was attained at HRT=2 h.

Keywords: Biohydrogen, Immobilization, Continuous dark fermentation, Packed-bed reactor, Hydraulic re-
tention times.

:: Paper No: GCGW - 2018 – P300 ::

THE EFFECTS OF EQUIVALENCE RATIO ON A DOWNDRAFT 
PLASMA COAL GASIFIER

Beycan Ibrahimoglu1, M. Zeki Yilmazoglu2*

1Anadolu Plasma Technology Center, Gazi University Technopark, Ankara, TURKEY 
2Gazi University, Faculty of Engineering, Department of Mechanical Engineering, Ankara, TURKEY 

*Corresponding author e-mail: zekiyilmazoglu@gazi.edu.tr 

In the numerical modeling of a plasma gasification system, the effects of plasma reactions are generally neglect-
ed. Magnetohydrodynamic (MHD) simulations are used to obtain physical properties and ionization degree 
of the plasma gas. However, the coupling of MHD and gasification reactions in a gasifier results in a very diffi-
cult set of equations. For the numerical modeling of plasma gasification, plasma is considered as hot gas and 
the effects of ionization reactions are neglected for simplification.

In this study, the effects of plasma reactions are considered in a 3D numerical gasifier model. The effects of 
plasma reactions on syngas properties, temperature distribution, and velocity vectors are investigated. The 
reactions for plasma phase are added to conventional gasification reactions to determine their effects. The tem-
perature of the reactor is decreased due to endothermic plasma related reactions. In addition, H2 content of the 
syngas is decreased but CH4 content is increased. The results show that increasing equivalence ratio from 0.20 
to 0.45 decreases the lower heating value from 1536.6 kcal/m3 to 751.8 kcal/m3.  

Keywords: Gasification, Plasma gasification, Numerical analysis, Equivalence ratio, Downdraft gasifier.
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:: Paper No: GCGW - 2018 – P301 ::

STREAM NETWORK MODELLING FROM ASTER GDEM USING 
ARCHYDRO GIS: APPLICATION TO THE UPPER MOULOUYA 

RIVER BASIN (EASTERN, MOROCCO)
Khadija Diani1*, Kacimi Ilias1, Tabyaoui Hassan2, Zemzami Mahmoud3

1LO3G Laboratory, Department of Earth Sciences, Faculty of Sciences, Mohammed V-Agdal University, Rabat, Morocco. 
2Natural Ressources and Environnement Laboratory, Polydisciplinary Faculty of Taza, Sidi Mohamed Ben Abdellah University, 

Fez, Morocco.
3Ministry Delegate to the Minister of Energy, Mines, Water and Environment, in charge of water, Rabat, Morocco.

This paper discusses the integration between GIS and hydrological models and presents a case study relating to 
the upper section of Moulouya River Basin (UMRB) situated in the east of Morocco. The Basin is an inland wa-
tershed with a total area of approximately 10,000 km2, stretching in the junction between the Middle Atlas, the 
High Atlas Mountain and the Middle Moulouya basin. From ArcGIS ArcHydro framework data models, different 
parameters of the Moulouya River and its catchment area have been defined. DEM based ArcHydro model was 
run on Aster-GDEM V2 data at a horizontal spatial resolution of 30 meters. Several raster and vector products of 
the Upper Moulouya River and its catchment area have been defined at the end of the model. Final results of the 
models were discussed and compared with the reality. These results can be used in baseline for advanced hydrol-
ogy and geomorphology research on the catchment area. They can support for decision making on ground and 
surface water resource, distribution and management.

Keywords: Hydrological modelling, Aster-GDEM V2, ArcHydro, Upper Moulouya Basin, East Morocco.

:: Paper No: GCGW - 2018 – P302 ::

EXERGETIC ANALYSIS OF A GEOTHERMAL POWER CYCLE 
USING ALTERNATIVE WORKING FLUIDS 

Mehmet Altinkaynak1, Arif Emre Özgür1*, Hilmi Cenk Bayrakçi2

1Süleyman Demirel University, Department of Energy Systems Engineering, Isparta, Turkey 
2Süleyman Demirel University, Department of Mechatronics Engineering, Isparta, Turkey 

*Corresponding author e-mail: emreozgur@sdu.edu.tr 

In last decade, organic Rankine cycle is proposed as an efficient application to convert low grade heat energy to 
electricity. Nowadays, n-pentane is widely used in geothermal power cycles. However, the idea of using alterna-
tive fluids in Low Grade Organic Rankine Cycles (ORC) has gained due to the safety class of n-pentane (A3). 

In this study, R1233zd(E) and HFO1336mzz(Z) were selected as the working fluids due to their safety prop-
erties. R1233zd(E) has A1 safety class and HFO1336mzz(Z) is non-flammable. Thermodynamic analyses 
were made for these fluids in ORC at the same working conditions. Analysis solution was made with EES 
(Engineering Equation Solver) software. Results were presented with graphics and tables. A comparison was 
presented in the point of view efficiency and safety.

Keywords: R1233zd(E), HFO1336mzz(Z), Geothermal, Power cycle.

:: Paper No: GCGW - 2018 – P303 ::

DETERMINATION OF THE CARBON FOOTPRINT OF PORTS 
Neval Baycan1*, Yiğit Pehlivan2

1Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey 
2Atasu Engineering, Izmir, Turkey

*Corresponding author e-mail: neval.baycan@deu.edu.tr 

The pursuit of sustainable development entails a strategic policy decision for all modern countries. Green-
house gas abatement, the utilization of renewable energy sources, and energy efficiency represent the main pil-
lars of sustainable development. As a yield of efforts in the international climate policy and emerging consumer 
awareness there is a growing interest for the quantification of corporate level carbon footprints. Consequently, 
it is very important to quantify and report their Carbon Footprint (CF) for implementing national and inter-
national policies/strategies aimed at mitigating and adapting these concerns. 

This work aims to calculate the carbon footprint of the port which is located in the city center based on emis-
sion sources of ships.  Carbon footprint that was entered our lives with global warming and greenhouse effect 
were analyzed. The inventory analysis mainly uses primary data collected from the port. The number of ships 
coming to the port and their types of engines and amount of fuels were taken into account in the calculation of 
the carbon footprint. Every type of engine has different operation modes. While calculating carbon footprint 
of main engines only two operation modes which are transit mode and maneuvering mode were used. Results 
of this study show that the port has a carbon footprint 65043 tonnes CO2 equivalent per year. Container ships 
has the highest rate of carbon footprint which is 43728.8 tonnes CO2 equivalent per year. To the authors’ 
knowledge, this is the first study to report the carbon footprint of the port in Izmir and to compare it with 
other ports and harbors

Keywords: Global warming, Greenhouse gases, Carbon footprint, Ports.
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:: Paper No: GCGW - 2018 – P304 ::

CAN NUCLEAR ENERGY BE CONSIDERED AS A VIABLE 
ALTERNATIVE WITHIN THE CONTEXT OF GLOBAL WARMING?

Efem Bilgiç1*, Orhan Gündüz2

1Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Izmir, Turkey
2Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey

*Corresponding author e-mail: efem.bilgic@deu.edu.tr

Nuclear energy has been one of the most controversial topics of the energy-environment nexus in the past 
two decades. After World War II, nuclear power has been put into civil service and has progressively become 
a dependable source for electricity generation in many countries around the world. Particularly after the 1973 
OPEC Oil Crisis, the use of nuclear energy for power generation has dramatically increased and reached to 
a share of about 24% in overall electricity generation of the world during 1990-2000 era. Parallel to its pro-
liferation, numerous problems started to emerge including but not limited to accidents, radioactive leakages 
and spent fuel disposal, which eventually led to a strong opposition to its use for power generation. Following 
Chernobyl and Fukushima disasters in 1986 and 2011, respectively, this opposition has reached its maximum 
level and environmental lobbies have started to convince governments to cease construction of new plants and 
decommission the existing ones. On the other hand, ever-increasing atmospheric carbon dioxide levels due 
to fossil fuel combustion and the resulting climate change phenomena has led to a conflicting paradigm with 
regards to the overall sustainability of life on earth. Serious debates are now underway in scientific and political 
arenas as to whether nuclear power can serve as a viable remedy to the increasing carbon emissions from other 
fossil fuel-based energy generation techniques.

Based on this premise, this study aims to discuss the pros and cons of nuclear energy generation from a car-
bon-oriented point of view. We intend to present the conflicting views of the nuclear advocates such as the In-
ternational Atomic Energy Agency (IAEA) as well as environmentalists and supporters of competing renew-
able industry lobbies. Thus, comparisons are made based on carbon emissions and assessments are made as to 
whether nuclear power plants can be considered as a significant solution to prevent climate change by avoiding 
all radical ideas and views. The comparisons are not only made with regards to carbon emissions of electricity 
generation but also on other uses of energy such as district heating etc. The releases of carbon occurring from 
all alternative sources are estimated under different scenario conditions and the effectiveness of nuclear power 
on decreasing global carbon emissions are quantified.

Keywords Global warming, Climate change, Nuclear energy, Renewable energy, Radioactivity.

:: Paper No: GCGW - 2018 – P305 ::

FROM THE END OF KYOTO COMMITMENT TERM TO PRESENT 
THE WORLD AND TURKEY WIND POWER INSTALLATION AND 

EVALUATION OF WIND ENERGY FUTURE
Firat Temel1, *, Kivanc Basaran2, Numan Cetin1

1Ege University Solar Institute, Izmir Turkey
2Celal Bayar University, Manisa Turkey

*Corresponding author e-mail: firat.temel@hotmail.com

Kyoto Protocol; being aware of global warming and as well as being the first written agreement, took renew-
able energy technologies forefront to reduce CO2 emissions. Under favour of Kyoto Protocol acceleration of 
consciousness and technological researches that has continued to increase in renewable energy resources after 
Kyoto 1. commitment period (2008-2012) to nowadays. In this process, wind energy seems to be one of the 
most interested renewable energy sources. Between 2012-2016, the increase in the World wind power was 
27%. During this period, the percentage increase is the continued in Turkey installed wind power has been 
more than 10 times the world average by 263%. Wind energy, which is one of the renewable energy sources, 
will continue to increase in the future with the increasing level of consciousness and usage by Kyoto Protocol. 
Turkey is in the same direction and aimed to achieve 20 MW installed wind capacity in 2023. 
In this study, the changes in the installed wind power and investment costs were examined, and the share of re-
newable energy sources that emerged as a solution to global warming and the share of wind power generation 
in 2050 and electricity generation pavement were examined and the situation against fossilized energies was 
examined in spite of the development process in current and future scenarios. 
Keywords: Kyoto Protocol, Wind energy, CO2 emissions, Global warming.

:: Paper No: GCGW - 2018 – P307 ::

COMMUNITY RISK AWARENESS AND PERCEPTIONS TOWARDS 
NATURAL DISASTERS: AN ASSESSMENT OF AWARAN 

EARTHQUAKE AFFECTED COMMUNITIES OF BALOCHISTAN
Muhammad Yousuf Lasi1*, Zahoor Ahmad Lehri2

1Lasbela University of Agriculture, Water and Marine Science, Pakistan
2University of Balochistan, Quetta, Pakistan

*Corresponding author e-mail: yousuflasi9@gmail.com

Pakistan faced several natural disasters particularly flood and earthquake affected the people of Pakistan the 
most. in recent past Balochistan a province of Pakistan faced severe earthquake which were devastating for the 
communities and affected their socio-economic conditions. this study is an assessment of rick perception of 
community of Awaran district of Balochistan who had faced earthquake to know their perceptions towards 
disasters and how they coped up with earthquake, this is also an attempt to assess the adaptation options and 
livelihood of people of Awaran districts.

Keywords: Earthquake, Livelihood, Vulnerability.
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:: Paper No: GCGW - 2018 – P308 ::

FATE AND TRANSFORMATION OF EDC IN WASTEWATER 
TREATMENT PLANTS AND THEIR POSSIBLE ADVERSE 

EFFECTS ON DIFFERENT ORGANISMS
Serenay Ceren Tüzün, Ilgi Karapinar*

Dokuz Eylul University, Department of Environmental Engineering, Izmir, Turkey. 
*Corresponding author e-mail: ilgi.karapinar@deu.edu.tr

Endocrine disrupting chemicals (EDCs) are chemicals with potential to elicit negative effects on the endo-
crine systems of humans and wildlife. They exert their effects by mimicking endogenous hormones, antag-
onizing normal hormones, altering the natural pattern of hormone synthesis or metabolism, or modifying 
hormone receptor levels. EDCs have been found in freshwater, estuarine, and marine environments, raising 
the possibility that EDCs impact organisms living in these aquatic environments. Various natural and synthet-
ic chemical compounds have been identified that induce estrogen-like responses; including pharmaceuticals, 
pesticides, industrial chemicals, and heavy metals. In the past few decades, research efforts to combat this 
problem have grown immensely. Key to the solution for this problem is the identification of EDCs, the accu-
rate measurement of their presence in aquatic systems, and development of methods for their elimination from 
the environment. Existing wastewater treatment plants were mainly, designed for carbon, nitrogen, and phos-
phorus (CNP) removal with may partial EDCs removal simultaneously. Indeed, although transformation or 
degradation processes may eliminate some EDCs from wastewater at variable levels, a large ambiguity persists 
on the occurred EDCs removal processes mechanism. The other problem is the metabolites that generated 
after degradation in the treatment plant or in the natural environment of surface water, soil or sediment. This 
paper mainly reviews recent research studies about the fate and transformation of EDC in biological wastewa-
ter treatment plants and their potential adverse effects on different life forms and thereby on human.

Keywords: Endocrine disrupting chemicals, Wastewater, Treatment, Biodegradation.

:: Paper No: GCGW - 2018 – P309 ::

OPTIMIZATION OF TORREFACTION CONDITIONS OF 
SUNFLOWER SEED WASTES FOR IMPROVING SOLID 

CHARACTERISTICS 
Büşra Çabuk*, Hayati Olgun 

Ege University, Solar Energy Institute, Izmir, Turkey 
*Corresponding author e-mail: busracabukk@ege.edu.tr  

The use of biomass as a renewable fuel is becoming more interest in the recent years. In order to use biomass 
economically in large-scale power systems needs to increase its chemical and physical properties. These prop-
erties may be improved by torrefaction which is thermally pre-processing. Torrefaction is an important pre-
treatment process, which is similar to pyrolysis but occurs at lower temperature (around 200-350oC) to pro-
vide energy enriched solid fuel which named as bio coal. In addition to temperature, there are many parameters 
that affect the torrefaction process. These; residence time and heating rate, as well as raw material particle size 

and composition. In this study, bio coal was produced from sunflower seed wastes in stainless-steel 1 L vertical 
pyrolysis reactor which was a fixed bed design. The operating conditions were selected at three different tem-
peratures (250, 300, 350 oC) and two residence time (10-30 min). Around 55% yield of biochar with calorific 
value of 23456 kJ/kg was achieved at optimum temperature 300 °C with low residence time. Important fuel 
properties (proximate, ultimate analysis and heating value) of raw and torrefied biomasses were characterized. 
The results showed that reduction of mass and energy yields with increasing temperature and improvement in 
heating value was observed. In addition, the effect of temperature is greater than residence time.

Keywords: Torrefaction, Biomass, Sunflower seed, Bio coal.

:: Paper No: GCGW - 2018 – P310 ::

FUGITIVE METHANE EMISSION MEASUREMENT FROM 
REGULATORS AND COUNTERS OF URBAN CUSTOMERS

Shayan Seif 1*, Sadegh Yousefzadegan1, Esmaeil Heibatian Ghalehsalimi2, Afshin Jahanbazi Goujani2 
1Haami Project Engineering Consultancy, Tehran, Iran

2Isfahan Gas Company, Isfahan, Iran
*Corresponding author e-mail: shayan.seif@gmail.com 

This article presents the results of a methane leak detection and measurement program, which was performed 
on natural gas customers’ equipment of Valiasr town in Isfahan Gas Company. The aim of this study was to 
identify the sources of fugitive methane emission in above-ground facilities (regulators and counters), measur-
ing the leakage rate and statistical analyzing of obtained data. Leak detection was performed by flame ioniza-
tion detector (FID) to gain gas concentration in ppm and the volumetric flow rates of emission in L/min were 
then measured by Hi-Flow Sampler™. This procedure was separately carried out for different parts of facilities, 
including four localities associated to regulators (locker valve, lower nut, upper nut and regulator body) and 
four localities related to counters (nipple, primary nut, secondary nut and counter body).  

The results revealed that regulators and counters of customers’ equipment were leaking by 77% and 35%, re-
spectively. Majority of these equipment had more than one leaking localities, so that 4581 and 2657 leaking 
localities were identified in 1829 and 7549 regulators and counters, respectively. It was also found that the 
various localities of regulators have almost the same share in their total emission, while primary and secondary 
nuts in counters are the main emission localities by 37% and 38%, respectively. 

Hi-Flow Sampling the leaking points helped to assess the local emission factors for each locality and calculate 
the total fugitive emission of the town, as well as, correlating the gas concentration in ppm into leakage rate in 
L/min. It was found that local emission factors of regulators are generally higher than counters, which could 
be associated to the higher pressure of gas in regulators. Lower nut and primary nut were identified as the most 
emitting localities among regulators and counters, respectively, with 0.455 and 0.149 L/min. 

Moreover, the gas concentration range (0-1,000,000 ppm) was divided into eight spans, to which, an average 
emission rate was accrued, based on numerous experimental data. Hence, emission rate of a leaking locality 
can be calculated by knowing ppm only, without need to Hi-Flow Sampler measurement, in the future. 

Final calculations revealed that the total methane emission from regulators and counters of Valiasr town was 
655,622 m3 per annum. 

Keywords: Methane, Emission, Leakage, Regulator, Counter.
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:: Paper No: GCGW - 2018 – P311 ::

PAST AND PROJECTED VARIATION OF AEROSOL (DUST), 
TEMPERATURE AND PRECIPITATION OVER EASTERN 

MEDITERRANEAN BASIN
Kahraman Oğuz1,2*, Beril Salman Akin2 

1Research Department, Turkish State Meteorological Service, Turkey
2Graduate School of Natural and Applied Sciences, Gazi University, Turkey.

*Corresponding author e-mail: koguz@mgm.gov.tr
 

The Eastern Mediterranean basin is one of the most effected regions for aerosol events. The basin is under the 
influence of desert dusts originating from Africa and the Middle East due to its geographical location. The In-
tergovernmental Panel on Climate Change (IPCC) accepts mineral dusts as a major component of atmospheric 
aerosols which is also one of the major climate variables. For this reason, it is important to examine the past and 
projected changes of aerosols as well as other meteorological parameters like temperature and precipitation. In 
this study, firstly, to examine past changes, we used aerosol data from NASA/Aqua satellite observations and used 
temperature and precipitation data from climate reanalyser platform at the region. Secondly, we used RegCM 
model to downscale GFDL-ESM2M global climate model by considering RCP4.5 scenario. We also included 
mineral dust dataset as input parameter to demonstrate projected (2016-2099) dust variation. As a result, ob-
served mean AOD data for past show that highest AOD values are concentrated over east part of Syria, most part 
of Iraq, east part of Saudi Arabia and Persian Gulf. Besides, AOD trend for the basin shows an increasement until 
2008 year, but a decreasement after. According to the projection results for dust, it is seen that the dust AOD 
shows significant increase especially in the autumn months, and this will expand towards the summer months 
after 2040 year. Besides, in general, there is an increase in temperature projections at whole regions of Eastern 
Mediterranean basin and both decrease and increase in precipitation projections regionally.

Keywords: Dust variation, temperature projections, MODIS satellite, RegCM model.

:: Paper No: GCGW - 2018 – P312 ::

1D, 2D AND 3D SIMULATIONS OF A DIRECT METHANOL 
FUEL CELL TO STUDY METHANOL AND WATER CROSSOVER 

THROUGH THE MEMBRANE
Shima sharifi1, Rahbar Rahimi1*, Davod Mohebbi-Kalhori 1, C. Ozgur Colpan2 

1Sistan and Baluchestan University, Department of Chemical Engineering, Zahedan, Iran 
2Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey 

*Corresponding author e-mail: rahimi@hamoon.usb.ac.ir

 

The effects of methanol crossover and operating parameters such as the methanol concentration and the cell 
temperature on the performance of a single cell of direct methanol fuel cell (DMFC) has been studied experi-
mentally and numerically. The model developed solves the conservation of charge, mass, momentum and spe-
cies (methanol, water and oxygen) equations, simultaneously. The results showed that the crossover of meth-
anol decreases at low methanol concentrations and high current densities. In addition, the polarization curve 

is in agreement with experimental data. The numerical simulations with two parallel-serpentine channels were 
done by using Comsol Multiphysics software.

Keywords: Direct methanol fuel cell, Comsol Multiphysics, Methanol crossover, modeling

:: Paper No: GCGW - 2018 – P313 ::

CAN FEEDWATER REPOWERING INCREASE THE EXERGETIC 
EFFICIENCY OF A COAL FIRED THERMAL POWER PLANT?

Altug Alp Erdogan*, M. Zeki Yilmazoglu
Gazi University, Department of Mechanical Engineering, Ankara, Turkey 

*Corresponding author e-mail: altugalperdogan@gmail.com 

Increasing thermal or electrical efficiency of a thermal power plant decreases the fuel consumption and com-
bustion related emissions, mainly greenhouse gases. Repowering of an outworn thermal power plant can be an 
alternative method to decrease the emissions per installed capacity. Feedwater heating, hot windbox, parallel, 
and gasifier integration are repowering alternatives for the coal fired thermal power plants. A gas turbine and 
heat exchangers are added into the cycle to utilize available exhaust heat of gas turbine instead of taking bled 
steam from steam turbine (feedwater heating repowering) or using directly hot exhaust gas in combustion 
chamber (hot windbox repowering). It was shown that it is possible to increase the electrical efficiency and 
decrease the emissions per installed power via repowering methods. 

In this study, an exergetic comparison is given when feedwater repowering method is used in a thermal power 
plant. Design data for Soma A thermal power plant is used to calculate the exergetic efficiency. Secondly, the 
exergetic efficiency calculations are repeated for thermal power plant after feedwater repowering method. It 
is found that exergy destruction in combustion chamber (boiler) is decreased from 84% to 66%. However, 
exergy destruction for the combustion chamber of gas turbine is found to be 15%. Total exergy destruction 
is increased from 54.4 MW to 69 MW. However, total exergy destruction per installed capacity is decreased 
from 2.3 MW/MWel to 1.99 MW/MWel. In addition, exergetic efficiencies for the design and repowered cy-
cles are found to be 31% and 34%, respectively. The answer for the motivation of this study is, “Yes. Feedwater 
repowering can increase the exergetic efficiency of a coal fired thermal power plant”. 

Keywords: Repowering, Exergy, Feedwater, Thermal power plant, Exergetic efficiency.
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:: Paper No: GCGW - 2018 – P314 ::

LIFE CYCLE COMPARISON OF SOLID OXIDE FUEL CELLS FED 
BY NATURAL GAS, HYDROGEN, AMMONIA AND METHANOL 

FOR COMBINED HEAT AND POWER GENERATION 
Yusuf Bicer* and Farrukh Khalid

Division of Sustainable Development, College of Science and Engineering, Hamad Bin Khalifa University, Qatar Foundation, 
Doha, Qatar

Corresponding author e-mail: ybicer@hbku.edu.qa 

This study aims to provide a comprehensive environmental impact assessment of heat and power production 
through solid oxide fuel cells (SOFCs) fueled by various chemical feeds namely; natural gas, hydrogen, ammo-
nia and methanol. The life cycle assessment (LCA) includes the complete phases from raw material extraction 
or chemical fuel synthesis to consumption in the electrochemical reaction. Natural gas reserves can be used 
for clean power production using SOFCs. In addition, there are mostly methanol and ammonia production 
plants available near the natural gas extraction locations which are used primarily used for petrochemical and 
agricultural industries. Ammonia and hydrogen, as carbon-free fuels, are two of the significant feed gases for 
the SOFC systems. Methanol and natural gas can also be used for power production via SOFCs and emit less 
emissions compared to combustion of these hydrocarbons. Furthermore, the overall conversion efficiency of 
feed gas into electricity is higher than combustion in SOFC systems. The production pathways of these gases 
are selected based on mature technologies. Natural gas is extracted from the wells and processed in the pro-
cessing plant for suitable natural gas production. Hydrogen is generated by steam methane reforming meth-
od using the natural gas in the plant. Methanol is also produced by steam methane reforming and methanol 
synthesis reaction. Ammonia is synthesized using the hydrogen obtained from steam methane reforming and 
combined with nitrogen from air in a Haber-Bosch plant. The results of this study show that feeding SOFC 
systems with carbon-free fuels eliminates the greenhouse gas emissions during operation, however additional 
steps required for natural gas to hydrogen, ammonia and methanol conversion, make the complete process 
more environmentally problematic. It is also shown that using natural gas and methanol in SOFC rather than 
combusting in conventional power plant can reduce the CO2 equivalent emissions.  
Keywords: Life cycle assessment, Environmental impact, Electrochemical conversion, Natural gas, Clean 
power production.

:: Paper No: GCGW - 2018 – P315 ::

FIRST RESULTS OF A SMALL SCALE SORPTIVE COATED HEAT 
EXCHANGER STRUCTURE

Turkan Ucok Erkek1*, Ali Gungor1, Hannes Fugmann2, Alexander Morgenstern2, Paolo Di Lauro2

1Ege University, Department of Mechanical Engineering, Izmir, Turkey 
2 Fraunhofer Institute for Solar Energy Systems, Freiburg , Germany

*Corresponding author e-mail: turkan.ucok.erkek@ege.edu.tr 

Dehumidification is of great importance for climate control in residential and commercial buildings. Different 
methods of dehumidification are available. Moisture removal using an adsorbent is among these methods. In 
recent years, solid adsorbent coated heat exchangers have been suggested to be used instead of rotary desiccant 

wheel systems in solid adsorbent systems. These systems are a better tool compared to conventional air condi-
tioning, which provides energy-efficient dehumidification by adsorption that can be performed using a waste 
heat source or solar energy. The dehumidifier-coated heat exchanger is a key component for such systems.

Desiccant coatings on metal heat exchanger surfaces are reported to confirm significant enhancement, getting 
over the obstacles such as irreversibility loss and high adsorption heat gain. In this paper, we present first ex-
perimental results of the desiccant coated heat exchanger structure coated with CAU-10-H. The purpose of 
this test facility is to build up structures which are easy to manufacture, cost-effective and the flexibility in the 
bandwidth of the samples.  A detailed analysis of the data has been performed based on mass of adsorbate, 
dehumidification and regeneration efficiencies and adsorption and desorption heat flows. 

Keywords: Dehumidification, adsorption, coating, adsorbent, heat exchanger structure.

:: Paper No: GCGW - 2018 – P316 ::

ELEVATION RELATED CLIMATE WARMING ON THE TIBETAN 
PLATEAU 

Mingyuan DU1*, Jingshi Liu2，Yingnian Li3, Fawei Zhang3, Liang Zhao3, Ben Niu4, Yongtao He4, 
Xianzhou Zhang4, Seiichiro Yonemura1 and Yanhong Tang5 

1Institute for Agro-Environmental Sciences, National Agriculture and Food Research Organization, Tsukuba, Japan.
2Institute of Tibetan Plateau Research, Chinese Academy of Sciences. Beijing , China

3Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining, China
4Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing , China

5Peking University, Beijing , China.
*Corresponding author e-mail: dumy@affrc.go.jp

The Tibetan Plateau (TP) is regarded as one of the most sensitive regions to global climate warming. There 
seems a consensus that high altitudinal regions are warming faster than lower elevations, and the TP has 
warmed much faster than surrounding areas. However, it is unclear whether the altitudinal warming pattern 
exists also within the highest plateau in the world. Annual mean of air temperature during 1954–2014 of 65 
meteorological stations of China Meteorological Administration (CMA) on the TP are used to calculate the 
climate warming rate and to analyze the relationship between elevation and climate warming. We divided the 
TP into 3 latitude zones: <30°N, 30°N-35°N and >35°N. We find that although there is no significant relation-
ship between elevation and climate warming rate on the whole TP, climate warming rates are decrease signifi-
cantly with elevation increasing in the 3 latitude zones. Beside the latitude effect, we suggest that the reasons 
are meanly due to the local environmental changes such as urbanization and land cove change (over grazing) 
at lower elevation area and the glacier and permafrost melting at high mountain environments. This study sug-
gests that faster warming at higher elevations may be not a general pattern at least at some regional scales. Fur-
ther studies are needed to clarify the underlie mechanisms controlling altitudinal warming rates at local scales.

Keywords: Air temperature, Climate warming rate, elevation, Latitude zone, The Tibetan Plateau.
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:: Paper No: GCGW - 2018 – P317 ::

IAEA SUPPORT ON NUCLEAR COGENERATION FOR CLIMATE 
CHANGE MITIGATION 

R. El-Emam, I. Khamis
International Atomic Energy Agency, Vienna, Austria 

Nuclear energy is one of the main ready routes for effectively addressing climate change and other associated 
effects of global warming. It is the promising plausible solution for addressing the worldwide growing energy 
demands in clean energy and low-carbon economy. The potential of nuclear energy for climate change mitiga-
tion is boosted when the cogeneration is considered. The advanced nuclear reactors incorporating cogenera-
tion features are expected to provide more environmentally benign energy systems operating at higher energy 
efficiency. Furthermore, harvesting the waste heat of nuclear power plants for cogeneration applications (e.g. 
desalination and district heating) would lead to a direct reduction of the overall plant losses and emissions. 
The IAEA conducts several activities to support its Member States interested in the use of nuclear energy 
for cogeneration and non-electric applications, including: desalination, district heating, hydrogen production 
and other industrial processes. The IAEA also has developed several tools to investigate the feasibility and 
techno-economics of nuclear cogeneration plants, mainly for desalination, district heating, and hydrogen pro-
duction. In addition, the IAEA developed two toolkits on nuclear desalination and nuclear hydrogen produc-
tion to provide up-to-date information on the current status of related technologies as well as the conducted 
and considered activities related to these topics. This paper highlights the aspects of nuclear cogeneration for 
achieving the sustainability in energy and potable water, and highlights the IAEA tools and toolkits, which are 
developed to provide support to Member States with more understanding on the economic viability of nuclear 
cogeneration options. 
Keywords: Nuclear cogeneration, Hydrogen production, Desalination, District heating 

:: Paper No: GCGW - 2018 – P319 ::

REGIONAL PLANNING OF NORTH KAYONG REGENCY TOWARD 
MARITIME AND COASTAL TOURISM AS AN INSTRUMENT TO 

MITIGATE THE CLIMATE CHANGE AND TO UNLOCK THE 
POTENTIAL OF ECONOMIC GROWTH IN REMOTE AREA 

LOCATION
Imanuddin Abdulgani Tamuzi*

Planner at Regional Agency for Development Planning of North Kayong Regency, Indonesia
*Corresponding author e-mail: development.planning.kku@gmail.com

The North Kayong Regency is one of the new Regency in West Kalimantan Province that is still lack of infra-
structure development such as fresh water supply, infrastructure and public amenities. Considering most of 
the Regency location is in the National Park and separated by Karimata Strait the archipelago district of the 
Regency which makes contribute to limitation for expand the development of infrastructure and give impact 
to low level of life in North Kayong Regency. Better planning in utilization of regional resources will influence 
the social and economic development of North Kayong Regency.
The aim Proposed of this research is to contribute in regional development planning policy through determine 
appropriate method in maritime and coastal tourism for increasing regional economic growth. Many of those 

by increase the availability of infrastructure, regulation and guideline. The right way to make spatial and land 
use correctly utilize to mitigate the impact of climate change through its benefits for maritime and coastal 
tourism. 
One of main development planning policy by regional government which play an important role to enhance 
regional economic is the Regional Strategic Spatial Planning. Invest economic development for expand the 
development of infrastructure and coastal & maritime resources for tourism benefits which is still the main 
problem that the Regency needs to overcome. One way to reach the purpose is through improving regional 
and infrastructure development to open new accessibility in tourist destination. 
The best practice to improve the development planning process is improve better and appropriate policies that 
might apply through the new methods on practice oriented, focus on strategies, tools and manage the utiliza-
tion of planning and resources. By maintain strategies, develop solution that integrates different dimension of 
regional planning and resources in every conceivable way to solve the problem and to overcome the obstacles. 
Keywords: Regional development planning, Maritime and coastal tourism, Economic growth, Mitigate the 
climate change, Remote area location.

:: Paper No: GCGW - 2018 – P320 ::

DESIGN AND THERMODYNAMIC ANALYSIS OF AN 
INTEGRATED CONCENTRATED SOLAR POWER (CSP) & 

CONCENTRATED PHOTOVOLTAIC/THERMAL (CPV/T) AND 
WIND TO THERMAL ENERGY CONVERSION (WTEC) SYSTEM 

FOR MULTIGENERATION
Nurettin Sezer*, Yusuf Biçer, Muammer Koç

 Division of Sustainable Development, Hamad Bin Khalifa University, Qatar Foundation, Education City, Doha, Qatar 
*Corresponding author e-mail: nursezer@hbku.edu.qa 

This study analyzes a renewable energy-driven innovative multigeneration system, in which wind and concentrat-
ed solar energy are utilized in an efficient way to generate several commodities such as hydrogen, oxygen, desalted 
water, space cooling and space heating along with electricity. The system units are Concentrated Solar Power 
(CSP), Concentrated Photovoltaics (CPV), Wind Turbines for Wind-to-Electricity Conversion and Wind-to-
Thermal Energy Conversion (WTEC), thermal energy storage, hydrogen and oxygen production, reheat Rankine 
Cycle, thermal desalination, absorption cooling and space heating. A heliostat field is considered to concentrate 
the solar light onto a spectrum splitter, where the light spectrum is separated into two portions as reflected and 
transmitted to be used as an energy source in the CSP and CPV units, respectively. The energetic and exergetic 
performances of the overall system as well as the system units are calculated based on the first and second laws 
of thermodynamics using Engineering Equation Solver (EES) software. The major portion of the input energy 
is converted to electricity while the required thermal energy for desalination and absorption cooling is obtained 
from condenser heat from the Rankine Cycle. A specific portion of the desalted water is used to feed Proton 
Exchange Membrane (PEM) for hydrogen production. For maintaining higher efficiency of CPV operation, the 
heat generated on photovoltaic cells is removed to be utilized for supplying thermal energy at 80 ⁰C to the PEM 
and space heating units. Thermal energy storage units are also used for eliminating energy fluctuations in the 
system and for a continuous operation by storing the energy for the time when energy from sun or wind are not 
available. In brief, generation of multiple commodities is made possible on a continuous-based clean operation by 
an innovative integration of concentrated solar energy and wind energy systems. After performing thermodynam-
ic analysis over the system, the overall energy and exergy efficiencies are found as 58.5% and 46.0%, respectively.

Keywords: Energy, exergy, efficiency, concentrated solar, wind thermal, multigeneration
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:: Paper No: GCGW - 2018 – P321 ::

EXERGY AND ENERGY ANALYSIS OF CONCENTRATING 
PHOTOVOLTAIC THERMAL (CPVT) SYSTEM USING NUCLEATE 
BOILING HEAT TRANSFER (NBHT) THERMAL MANAGEMENT 

FOR MULTIGENERATION 
Shoukat Alim Khan*, Yusuf Bicer, Muammer Koc

Division of Sustainable Development, College of Science and Engineering, Hamad Bin Khalifa University, Education City, Qatar 
Foundation, Doha, Qatar

*Corresponding author e-mail: shokhan@hbku.edu.qa

A multigeneration system using concentrated photovoltaic thermal (CPVT) is designed and thermodynami-
cally analyzed in this paper using exergy and energy analysis. This study proposes a new technique for thermal 
management of the CPV systems using nucleate pool boiling heat transfer (NBHT) phenomena. The resul-
tant thermal energy from NBHT, is used for the heating and hot water, as well as cooling requirement of the 
building by employing lithium bromide absorption chiller. Thermal energy storage unit consisting of a phase 
change material (PCM) is used for the night time requirement. A humidity harvesting system is connected, at 
the outlet of absorption chiller, to convert humid air into water and ventilation air requirement of the building. 
The surplus electrical energy is stored by producing hydrogen and oxygen via water electrolysis, which is then 
utilized in a proton exchange membrane (PEM) fuel cell for the night time electricity requirement and to pro-
duce thermal energy for continuous operation of the system in unfavorable weather conditions. The system 
produces cooling, heating, ventilation, water, and electricity requirement of a residential building in a humid 
climate. The parametric study results show that with an increase in boiling temperature, electrical efficien-
cy of the CPV system decreases. There is a slight decrease in overall energy and exergy efficiencies however, 
the maximum concentration ratio ability of CPV system increases significantly. With boiling temperature of 
100°C, the system can perform with 64% overall energy efficiency, 25.8% of overall exergy efficiency and the 
concentration ratio of up to 1490 times. By increasing the Direct Normal Irradiance (DNI), an increase in 
thermal and electrical energy production can be achieved although there is a negligible effect on exergy and 
energy efficiencies, while concentration ratio decreases. The system is also capable of producing up to 22.18 
liters/hour of dehumidified water in the month with the highest value of humidity. 

Keywords: Solar photovoltaics/thermal, Multigeneration system, Renewable energy, net-zero energy build-
ing, Efficiency, Desert climate.

:: Paper No: GCGW - 2018 – P322 ::

TRANSPORT ACTIF OF HEAVY METALS BY LIQUID MEMBRANE 
CONSTITUTED OF  A TWO EXTRACTANTS MIXTURE

 Siham Chelouaou1, Fatma Hassaine-Sadi2*
1Laboratory of Electrochemistry-Corrosion, Metallurgy and Inorganic Chemistry.

Chemistry Faculty. University of Sciences and Technology. USTHB.
Box N32° El-Alia. Bab-Ezzouar. Algiers. ALGERIA

2Laboratory of Electrochemistry-Corrosion, Metallurgy and Inorganic Chemistry.
Chemistry Faculty. University of Sciences and Technology. USTHB.

Box N32° El-Alia. Bab-Ezzouar. Algiers. ALGERIA
*Corresponding author e-mail: sadifatma4444@yahoo.fr

The treatment of effluents containing metals has been the subject of many research efforts in recent years, the 
accumulation of these metals in the environment can affect the health of living beings, the development of 
processes requires the development of efficient and economical techniques allowing the elimination or the 
recycling of the metals present in the effluents.

The removal of heavy metal from the environment, especially wastewater, is now shifting from the use of con-
ventional methods to the use of extraction, which may be defined as the binding and concentration of selected 
heavy metal ions 

Membrane processes have been of considerable interest and therefore a judicious choice of new technology 
for the separation and recovery of metals. This study was used to determine the chemical parameters recovery 
of copper (Cu2 +) contained in aqueous effluents by liquid membranes. We carried out the transport of Copper 
(II) through a liquid membrane consisting of a mixture of two extractants: d i  (2-ethyl hexyl) phosphoric 
acid and tri-n-octyl phosphine oxide (HDEHP-TOPO). 

The results obtained are efficient and encouraging, thus, the current status and future directions regarding 
transport of heavy metals by liquid membrane at an industrial level are examined

Keywords: Transport, Extraction, Copper, Treatment, Environment.
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POLYETHERSULFONE SUPPORTED CHITOSAN 
ULTRAFILTRATION-MEMBRANE  

Asmaa Zakmout1, Fatma Hassaine-Sadi 2

1Laboratory of Electrochemistry-Corrosion Metallurgy and Inorganic Chemistry, Faculty of chemistry, University of Sciences and 
Technology USTHB, BP 32, El-Alia, Bab-Ezzouar, Algiers, Algeria,

2Laboratory of Electrochemistry-Corrosion Metallurgy and Inorganic Chemistry, Faculty of chemistry, University of Sciences and 
Technology USTHB, BP 32, El-Alia, Bab-Ezzouar, Algiers, Algeria,

*Corresponding author e-mail:  sadifatma4444@yahoo.fr

Many mass-transfer applications have used chitosan membranes in separation processes. Chitosan can be 
crosslinked easily by dialdehydes, such as glutaraldehyde and this process is able to change drastically some 
macro and micro properties: water absorption, ion permeability, chemical and mechanical properties. In the 
present study, a new ultrafiltration membrane was prepared by coating chitosan on polyethersulfone fiber sup-
port, by the dissolution of chitosan in acetic acid solution and cross-linking by glutalardehyde. The resulting 
membrane was characterized by attenuated total reflectance Fourier transforms infrared spectroscopy and 
scanning electron microscopy.
Keywords: Chitosan, Membrane, Polyethersulfone, Ultrafiltration.

:: Paper No: GCGW - 2018 – P324 ::

UTILIZING CULTURAL HERITAGE FOR CLIMATE CHANGE 
ADAPTATION STRATEGIES

Ceylan İrem Gençer
Yıldız Technical University, Architecture Department, Istanbul, Turkey

e-mail: iremyaylali@gmail.com

Cultural heritage encompasses traditional construction systems which have adapted to their surrounding envi-
ronment and developed through inherited experiences for ages. Such traditional constructions can be evaluated 
as energy efficient designs, since they utilize local materials and embrace passive acclimatization solutions. The 
same design approach can be traced in traditional urban and rural settlements as well as landscaping. Cultural 
heritage assets should not only be evaluated physically as low energy-consuming, nature-friendly and sustainable 
systems, but also as resilient structures that have survived past climate related changes and disasters. Analyzing 
physical and social data that cultural heritage embodies reveals a vital opportunity in climate change adaptation 
strategies. Physical properties, materials in buildings/built environment, building elements, features that increase 
the resiliency of construction techniques in past disasters/extreme climate events can be derived from the relation 
between the building with its physical environment. On the other hand, social properties are rooted in the adapta-
tion ability of human societies that have generated cultural heritage for ages. Within this context, traditional con-
struction skills and know-how should also be assessed. Especially the fact that pre-industrial societies established 
their settlements on self-sufficiency principle clearly reveals that we have a lot to learn from local/indigenous 
sources. This article focuses on the role of cultural heritage and the adoption of integrated management of cultural 
and natural heritage sites for adapting our cities to climate change with case studies from around the world.
Keywords: Climate Change, Cultural Heritage, Adaptation

:: Paper No: GCGW - 2018 – P325 ::

BIODIESEL PRODUCTION USING CATION EXCHANGE RESINS 
AT DIFFERENT IONIC FORMS

Nasim Jalilnejad Falizi1,2, Tülay G. Madenoğlu1*, Mithat Yüksel1, Nalan Kabay1*

1Chemical Engineering Department, Faculty of Engineering, Ege University, Izmir, Turkey
2Graduate School of Natural & Applied Sciences, Biotechnology Division, Ege University, Izmir, Turkey 

*Corresponding authors e-mail: tulay.gungoren@yahoo.com.tr, nalan.kabay@ege.edu.tr

Production of biodiesel from renewable biomass-based sources is an alternative to petroleum diesel. Using 
homogeneous basic catalysts like KOH or NaOH has some drawbacks such as soap formation during biodiesel 
production. On the other hand, homogeneous acidic catalysts can cause some undesired side reactions and 
corrosion in equipment. Additional neutralization of the reaction medium and difficulty in separation of cat-
alyst from the product stream are also other problematic issues of using homogeneous catalyst. On the other 
hand, utilization of ion exchange resins can be used as heterogeneous catalysts in transesterification reaction 
for biodiesel production. A better selectivity towards the desired product and reusability of ion exchange resins 
employed may be the best aspects of considering them as a cost-effective catalyst. 

The purpose of this research is to show ion-exchange resin as effective heterogeneous catalyst in the produc-
tion of biodiesel. In this study, a strong acid type cation exchange resin was used in the transesterification of 
corn oil to fatty acid methyl esters (FAME). The ion exchange resin was used in its H+ and Na+ ionic forms. 
Effect of ionic form of ion exchange resin on biodiesel yield and composition was investigated using different 
amounts of ion exchange resin, various mole ratios of methanol to oil and reaction temperatures during trans-
esterification reaction. Free fatty acid (FFA) conversion and ester content were evaluated using various opera-
tional conditions. Gas chromatography analysis revealed that FAME is mainly composed of C16:0 (palmitic), 
C18:1 (oleic), and C18:2 (linoleic) acids of methyl ester, respectively.

Keywords: Biodiesel, Cation-exchange resin, Transesterification.
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:: Paper No: GCGW - 2018 – P326 ::

ANAEROBIC FERMENTATION OF WATER LETTUCE (PISTIA 
STRATITES L.) FOR BIOGAS PRODUCTION

Tülay Güngören Madenoğlu1*, Nasim Jalilnejad Falizi1,2, Nalan Kabay1*, Rajeev Kumar1, Aslı Güneş3, 
Taylan Pek4, Mithat Yüksel1

1Chemical Engineering Department, Faculty of Engineering, Ege University, Izmir, Turkey
2Graduate School of Natural & Applied Sciences, Biotechnology Division, Ege University, Izmir, Turkey

3Bayindir Vocational Training School, Ege University, Bayindir, Izmir, Turkey
4ITOB-OSB, Tekeli, Menderes, Izmir, Turkey

*Corresponding authors e-mail: tulay.gungoren@yahoo.com.tr, nalan.kabay@ege.edu.tr

Anaerobic fermentation is a widely practiced biochemical degradation process, obtained from various biomass 
such as agricultural products. The main product of the anaerobic fermentation process is a mixture of methane 
and carbon dioxide gases which is used as fuel for power and heat production. Temperature and substrate 
concentration are the most important parameters affecting the anaerobic fermentation process. Mesophilic 
(20-40oC), thermophilic (50-60oC) and high thermophilic (65-75oC) conditions are generally used for anaer-
obic fermentation.
Water lettuce (Pistia stratiotes L.) is an invasive aquatic plant which has high nutrient uptake capacity, fast 
growth rate, and large biomass production. Considering these properties, water lettuce is suitable for both 
water purification and biogas production. In this study, anaerobic fermentation of water lettuce harvested after 
phytoremediation studies performed at ITOB Organized Industrial Zone was carried out at different biomass 
concentrations. Waste sludge was used as inoculum and obtained from the inlet of the methanization unit of 
İZSU Çiğli Advanced Biological Wastewater Treatment Plant, Izmir, Turkey. The dried plants were ground to 
a size of 2 mm. The biogas composition at different biomass concentrations and waste sludge concentrations 
were determined.
Methane formation has increased with an increase in biomass and waste sludge concentrations. Maximum 
biogas and methane yields were reached when biomass and waste sludge concentrations were 50 g/L and 100 
g/L, respectively. Biogas has a high energy potential with a 60-70% of methane content.
Keywords: Anaerobic fermentation, Biogas, Water lettuce, Waste sludge.

:: Paper No: GCGW - 2018 – P327 ::

PERFORMANCE OF A VENTED SOLAR CHIMNEY
Hakan Baş1*, Ayça Tokuç2

1Katip Çelebi Üniversitesi, Department of Architecture, Izmir, Turkey
2Dokuz Eylül Üniversitesi, Department of Architecture, Izmir, Turkey

       *Corresponding author e-mail: hakan.bas@ikc.edu.tr 

High energy costs for heating and cooling result in a tendency of reducing ventilation rate in buildings to 
provide energy efficiency. However, low ventilation rates negatively affect human health, comfort and pro-
ductivity. Solar chimney is a well-known strategy that considers energy cost, health and occupant thermal 
comfort aspects in natural ventilation design and can be used as a passive heating device. In this study, heating 
and ventilation performance of a solar chimney was numerically investigated by using computational fluid 
dynamics (CFD) technique. Conservation equations for mass, momentum, and energy were solved by the 

finite-volume solver, ANSYS-FLUENT v18.1. The CFD model was validated through the use of available pub-
lished numerical data from the literature and good agreement between the published data and the simulation 
was achieved. In simulations, the effect of solar irradiation rate and ambient air temperature were investigated. 
The time-dependent transient analysis conducted in a cold winter day shows that solar irradiation is the major 
driving force in chimney performance and the contribution of solar chimney to space heating is significant in 
winter since the average mean temperature inside the chimney wall in the daytime is around 44 ºC. As further 
research, the effect of various design configurations on chimney performance to make the chimney more en-
ergy efficient can be tested. 
Keywords: Solar chimney, Natural ventilation, Computational Fluid Dynamics (CFD), Air movement, Pas-
sive system.
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ASSESSMENT OF CLIMATE CHANGE IMPACT ON SOIL 
REDISTRIBUTION OVER THE LAST YEARS IN THE 

NORTHWESTERN MOROCCAN AGROSYSTEMS BASING ON 
CAESIUM-137 MEASUREMENTS

Meryem Moustakim1*, Moncef Benmansour2, Anis Zouagui2 & Asmae Nouira2, Azouz Benkdad2, Brahim 
Damnati1

1Faculty of Sciences and Techniques, Department of Earth Sciences, Tangier, Morocco
2National Center for Nuclear Energy, Sciences and Techniques, Division of Water, Soil and Climate, Rabat, Morocco

*Corresponding author e-mail: moustmeryem@gmail.com

Such as several territories in Africa, water erosion is one of the most serious agro-environmental threats en-
countered in Morocco, particularly in the northern part of the country. It had influenced on the soil and water 
quality of many watersheds and had already caused the increase of sedimentation of associated dams. The 
growing demand for water and food triggers more and more the situation. Soil erosion phenomenon is in-
tensified by inappropriate agricultural practices and could be subject to the impact of climate change due to 
the effects of periodic drought and extreme events. In this regard, concern for the fate of agricultural fields 
and water reservoirs in the Tangier-Tetouan-Al Hoceima region has led to the launching of this investigation 
in two watersheds under Mediterranean agro-climatic conditions. Therefore, the aim of this research work 
is to assess the impacts of climate change, over the last eighteen years, on soil erosion in agricultural fields of 
two catchments (Nakhla and El Hachef), assuming that there has been no significant change in agricultural 
practices during this period. The Caesium-137 technique with the re-sampling approach was used to compare 
soil erosion movement in the study areas over two periods. The preliminary findings show that soil loss rates 
have decreased from 36 t ha-1 yr-1 to 29 t ha-1 yr-1 in Nakhla watershed and from 35 t ha-1 yr-1 to 31 t ha-1 yr-1 in 
El Hachef watershed. At the basin scale, especially for “Nakhla” and according to data on water reservoir sedi-
mentation provided by the “Hydraulic Basin Agency” of the region, soil erosion was significantly reduced due 
to the implementation of appropriate anti-erosive strategies in some areas to ensure sustainable agricultural 
development in the Rif Mountains. These results indicate that climate change has not affected the soil loss in 
this region and could be explained by the beneficial impact of agricultural practices even with a small change. 
The study will be pursued for a better understanding of the impacts of climate change on soil erosion.

Keywords: Climate change, Agrosystems, Northwest of Morocco, Soil redistribution, Caesium-137.
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:: Paper No: GCGW - 2018 – P329 ::

QUANTIFICATION OF WATER EROSION AT THE LEVEL OF THE 
HIGH ATLAS OF MOROCCO, PILOT STUDY AT THE SCALE OF 

THE OURIKA BASIN
Houssam Ayt Ougougdal*, Mohammed Yacoubi Khebiza and Mohammed Messouli

Department of Environmental Sciences (LHEA-URAC 33), Faculty of Sciences Semlalia, Cadi Ayyad University
*Corresponding author e-mail: h.gougdal@gmail.com

Covering an area of 576 square Kilometers, the Ourika watershed is a sub-basin of the great basin of Tensift, it 
is located in the High Atlas mountain of Morocco. Ourika watershed Exposure to rainy disturbances from the 
Atlantic Ocean, and it provides the basin ample precipitation, in addition to that, the basin is characterized to 
have a very rugged topography with little dense vegetation cover and friable substrate. This criterion increases 
the vulnerability to water erosion. The purpose of this work is to map areas vulnerable to erosion in the Ourika 
basin and to quantify soil losses in this basin using the SDR (sediment delivery ratio) model of the Integrated 
Valuation of Ecosystem Services Tradeoffs (InVEST), which takes into account the effects of climate change 
and human activities. The results obtained show that the Ourika watershed is subjected to a strong climatic 
aggressiveness ranging from 48.74 and 72.64 Megajoul.mm / hectar.hour.yr. The soil erodibility value (K) 
ranges from 0.01 to 0.2 t.ha.h / ha MJ mm. The vegetation cover factor ranges from 1 and 0.1, and 11.5% of 
watershed's area is well protected with a value of C <0.2. 

The average value of soil losses (t / ha / year) obtained in the basin is 258.48 t / ha / year. The results indicate 
also that 44.67% of the study area presents an erosion that does not exceed 44.5 t / ha / year. In fact, 32.84% of 
watershed's area is subject to soil losses between 44.5-249.7 t / ha / year and 10.01% of watershed's area with 
losses ranging from 249.7-509, 7 t / ha / year. However, the Soil losses below the tolerance threshold (7 t / ha 
/ yr) represent only 5.035% of the watershed. These results indicate the importance of water erosion phenom-
ena in the Ourika watershed. 

Keywords: SDR-InVEST, Vulnerability, Erosion, Semi arid, Ourika basin, Morocco

:: Paper No: GCGW - 2018 – P330 ::

THERMODYNAMIC MODELING OF A NATURAL GAS FUELED 
HT-PEMFC BASED COGENERATION SYSTEM 

Yagmur Nalbant 1*, C. Ozgur Colpan 2, Yilser Devrim 3 

1 Dokuz Eylul University, School of Natural and Applied Sciences, Mechanical Engineering Department, Buca, Izmir, 35397, 
Turkey

2Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Buca, Izmir, 35397, Turkey
3Atilim University, Faculty of Engineering, Energy Systems Engineering, Incek, Ankara, 06836, Turkey

*Corresponding author e-mail: yagmurnalbant.yn@gmail.com 

High temperature-proton exchange membrane fuel cells (HT-PEMFCs) that operate between 120°C and 200°C 
are suitable for use in cogeneration systems. HT-PEMFC based cogeneration systems can be used in residential 
applications to produce hot water and electricity. In this study, a thermodynamic model of a cogeneration system 

that includes a HT-PEMFC stack, a steam-methane reformer (SMR), a water-gas shift reactor (WGS), a catalytic 
burner, and heat exchangers is developed. In this cogeneration system, SMR is modeled using reaction kinetic 
equations and a semi-empirical model is used for the HT-PEMFC stack. The modeling equations are solved using 
Engineering Equation Solver (EES) software. Energy and exergy analyses of the system are done to assess its per-
formance. Exergy destructions within each component are calculated. Exergetic efficiency of the system is found 
for different values of the HT-PEMFC operating temperature, the anode stoichiometric ratio, and the steam-to-
carbon ratio at the SMR inlet.

Keywords: High temperature proton exchange membrane fuel cell, EES, Exergy, Cogeneration.

:: Paper No: GCGW - 2018 – P331 ::

CATALYTIC TREATMENT OF OPIUM ALKALOID WASTEWATER 
VIA HYDROTHERMAL GASIFICATION 
Nihal Cengiz*, Mehmet Sağlam, Mithat Yüksel, Levent Ballice, 

Ege University, Department of Chemical Engineering, Izmir, Turkey 
*Corresponding author e-mail: nihal.cengiz@ege.edu.tr 

The wastewater from opium processing plant should provide the limits specified in the “Water Pollution Con-
trol Regulation (WPCR), 2004” to discharge it safely into the receiving medium. Treatment of opium alkaloid 
wastewater is not sufficient by the existing combined method of aerobic/anaerobic and chemical treatment. 
Hydrothermal gasification, HTG (or supercritical water gasification, SCWG) is proposed as an alternative ad-
vance treatment in this study. The other aim of this study is to show manufacturability methane and hydrogen 
as renewable energy sources and determine what extent removal of chemical oxygen demand. Since alkaloid 
wastewater is complex and resistant to biodegradation, treatment of it with an existing method to the discharge 
levels could not be possible until now in literature. Discharge region of Eber Lake is contaminated with this 
and various wastewaters around there. Afyon Alkaloid wastewater has an initial TOC of 11500 mg/L and 
initial COD of 32050 mg/L. 

Hydrothermal gasification studies were carried out in batch autoclave reactor systems without using catalyst, 
and with original red mud (RM), activated RM, and Nickel impregnated (10%, 20% and 30%) forms of it as 
catalyst. Reduction with NaBH4 was done to the nickel impregnated forms of red mud to increase catalytic 
activity. The reaction temperature is selected as 500°C, 0.5 g catalyst and 20 ml of wastewater was fed to the 
reactor. Methane and hydrogen formation greatly, from 16.8 to 28.6 mole CH4/kg C in wastewater with 20% 
Nickel impregnated and reduced red mud and from 20.3 to 33.3 mole H2/kg C in wastewater with 20% Nickel 
impregnated and reduced red mud as the highest. COD of the wastewater lowered to 4940-6240 mg/L levels 
by a removal range of 81-85 % approximately. TOC content decreased at removal efficiency ratios of 85-90%. 
The effect of catalyst type within the activated state of red mud cannot be seen clearly since the effectiveness 
is alike. 

Keywords: Biomass, Wastewater, Supercritical, Gasification, Hydrogen. 
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:: Paper No: GCGW - 2018 – P332 ::

TREATMENT OF WELL DAMAGED BY DRILLING FLUIDS 
THROUGH THE LOWER DEVONIAN RESERVOIR, BIR BERKINE 

REGION, SAHARAN PLATFORM, ALGERIA
Rabah Chaouchi1, Soumya Benayad², Moussa Sadaoui3 And Lamia Yahiaoui4

Laboratory of Mineral and Energical, F.H.C / University of Boumerdes 2 Avenue de l’indépendance, Boumerdes, Algeria. 
*Corresponding author e-mail: rachaouchi@yahoo.fr

When production starts some wells have shown a debit decrease compared to the one evaluated in the well 
drilling tests. Assumed that production lack results from damaged caused by drilling mud, first acidification is 
done within the well BBK-16 and BBKN-07 using mud-acid Hcl of 6% - Hf of 1.5%. However due to negative 
results, there was perforated in order to undertake initial potential.

Simulation operation or acid treatment of rock reservoirs (lower Devonian) of Bir Berkine region aims to 
increase permeability related to wells clogging problems with migration of fined particle, shale swelling and 
asphelts precipitation.

Effectiveness of thus treatments is based upon petrographical analysis, choice of acid fluid, determination of 
acidification parameters and results analysis. 

In this research article, we found that mud of Invermul and Versapro used during drilling are damaged, the 
rate of clogging is estimated at 80% within the two wells therefore and acid treatment is requested. Knowing 
that mineralogical composition of sandstone within the unit C of Siegenian, the mud and the different shifting 
tests, the Mud-acid «12-2» is considered as a treatment model. Further the use of Mud-acid «12-3» would 
promote sandstone grains faulting around the two wells.

Keywords: Damage, Stimulation, Acidification, Permeability, Siegenian.

:: Paper No: GCGW - 2018 – P333 ::

CHARACTERIZATION AND MODELING OF THE CAMBRO-
ORDOVICIAN TIGHT RESERVOIR IN THE TINRHERT REGION, 

ILLIZI BASIN, SAHARAN PLATFORM, ALGERIA
Rabah Chaouchi1, Kahina Debiane2, Soumya Benayad3, Moussa Sadaoui4

Laboratoire Ressources Minérales et Energétique, F.H.C / Université de Boumerdès 2 Avenue de l’indépendance, Boumerdès, 
Algérie. Email: rachaouchi@yahoo.fr

The Illizi basin is located in the south eastern part of the Algerian Saharan platform. It presents the meridional 
part of the eastern Saharan synclise named Illizi-Berkine province covering superficies of 108 424 km2.Tinrhert 
region is located in the North Eastern part of the Illizi basin where big research, exploration and development 
project is launched by the Algerian national oil company (Sontrach). The Tinrhert project concerns 17 gas 
plays with oil ring producing mainly from Devonian, Silurian and Cambro-Ordovician reservoirs. The Cam-
bro-Ordovician reservoir was studied and localized within the Alrar south, Alrar center, In Amenas north and 
In Amenas north horst. This reservoir complex is presented as a big anticlinal structure-oriented NNE-SSW 

located in the south-east of Tinrhert within the In Amenas perimeter covering a superficy of 1350 km2. The 
sandstone reservoirs of the Cambro-Ordovician complexes are composed from bottom to top by: Unit II, 
Unit III-1, Unit III-3, Unit IV-2 and Unit IV-3 (Fabre, J., 1988). The realization of statistical and geological 
model is an important step in a petroleum research in order to settle development project. This modelisation 
study was realized using Petrel software which required the existence of geological, geophysical, petrophysical 
and petrographycal data. The 3D geological model is the result of the integration of all available data. Results 
obtained from petrophysical and electro facies interpretation is determined from logs and cores of all wells. 

Keywords: Tinrhert, Cambro-Ordovician, Characterization, Modelisation.

:: Paper No: GCGW - 2018 – P334 ::

NUMERICAL MODELING OF A BATCH CATALYTIC REACTOR 
FOR HYDROGEN PRODUCTION FROM AMMONIA BORANE

Ceren Yuksel1*, C. Ozgur Colpan1,2

1 Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Mechanical Engineering Department, Tinaztepe 
Campus, 35397, Buca, Izmir, Turkey

2 Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Tinaztepe Campus, 35397, Buca, Izmir, 
Turkey

 * Corresponding author e-mail:  yukselceren@yandex.com

Global energy demand is increasing day by day in parallel with the developing industry. Fossil fuels are still 
the most widely used resource to meet energy need. Reducing the use of fossil fuels as much as possible and 
meeting energy demand with the use of environmentally friendly technologies are one of the most import-
ant research topics today. Boron compounds, which are called solid hydrogen storage materials, can easily be 
hydrolysed. This reaction results in a high amount of hydrogen and some by-products which are completely 
harmless to the environment. In this study, a completely environmentally friendly batch catalytic reactor was 
designed to produce hydrogen through catalytic dehydrogenation of ammonia borane (AB). A three-dimen-
sional and non-isothermal catalytic reactor was modelled in COMSOL Multiphysics environment. In the 
model, the reaction kinetics, as well as the turbulent flow, heat, and mass transfer processes, are included in 
the calculations. The effect of reaction temperature and substrate concentration on the amount of hydrogen 
production was investigated.

Keywords: Hydrogen production, Boron compounds, Ammonia borane, Catalytic reactor, 3D modeling
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:: Paper No: GCGW - 2018 – P339 ::

BIOCHAR FROM OLIVE WASTES 
Gizem Balmuk1, Hakan Cay1, Gozde Duman1*, I. Cem Kantarli2, Jale Yanik1

1Ege University, Faculty of Science, Chemistry Department, Izmir,Turkey
2Ege University, Ataturk Medical Technology Vocational School, Izmir, Turkey

*Corresponding author e-mail: gozdeduman@gmail.com

In this study, pyrolysis of olive tree pruning was studied at different pyrolysis temperature and duration. The 
effect of process conditions on the yields and properties of biochar were investigated in order to utilize as solid 
fuel. It was found that the temperature was much more effective on biochar yield than duration. Biochar ob-
tained at lower temperatures, even at 250 °C, has nearly same calorific value with lignite. Demethanation and 
de hydrogenation reactions became dominant at the pyrolysis temperatures higher than 350°C, resulting in 
lower H/C ratio. Combustion behavior of biochars exhibited that holocellulose which is easily combusted into 
volatiles, still remains in the biochar obtained from pyrolysis where the temperature is up to 350°C.  Besides, 
high energy content gas can be produced at the temperatures of 400°C and above. 

Keywords: Pyrolysis, Biochar, Olive tree pruning.

:: Paper No: GCGW - 2018 – P340 ::

SILVER (I) REMOVAL FROM AQUEOUS MEDIA: INVESTIGATION 
OF PHYSICOCHEMICAL PARAMETERS OF ADSORPTION ONTO 

POLYMERIC ADSORBENTS FOR WATER TREATMENT
Özge Öztürk*, Abdurrahman Kuresh, Sevgi Sözügeçer, Asım Olgun, Ali Kara

Uludağ University, Department of Chemistry, Bursa, Turkey
*Corresponding author e-mail: akara@uludag.Edu.Tr 

Silver (I) ions were removed from aqueous media by adsorption technique. Magnetite attached crosslinked 
polymers were used as an adsorbent. Adsorption processes were followed by ion selective electrodes. Thermo-
dynamic, kinetic and isothermal studies were conducted in order to specify the use of the adsorbent for water 
treatment.  

Keywords: Adsorption, Silver (I) removal, Polymeric adsorbents

:: Paper No: GCGW - 2018 – P341 ::

NUMERICAL ANALYSIS OF DIESEL ENGINE PERFORMANCE AND 
EXHAUST EMISSIONS WITH DIESEL-ETHANOL FUEL BLENDS 

Kerim Deniz Kaya1, Kubilay Bayramoğlu1,2, Semih Yilmaz1*, Mustafa Nuran1

1Dokuz Eylül University, Department of Marine Engineering, Izmir, Turkey 
2Bülent Ecevit University, Department of Marine Engineering, Izmir, Turkey

*Corresponding author e-mail: semih.yilmaz@deu.edu.tr 

Increasing oil prices, reducing the damage caused by fossil fuels, has prompted researchers to use new renew-
able resources. Diesel engines use huge amount of fuel as an alternative fuel. Ethanol, used as an alternative fuel 
for diesel engines, is one of the most common types of renewable fuels used in diesel engines in recent years 
to reduce exhaust emissions.
In this study, the effects on the diesel engine of 5%, 10% and 15% ethanol diesel fuel blends at constant revolu-
tion (2200 rpm), in which the maximum torque value of a four-stroke single cylinder diesel engine is obtained, 
are examined. As a result of the study, the effects of diesel-ethanol mixture used as fuel in the diesel engine, 
performance parameters such as engine cylinder pressure, cylinder temperature, power, torque, as well as NOx, 
CO, unburned hydrocarbons amounts were obtained. The study was modeled as a 90° sectioned numerical 
domain of the diesel engine according to the number of injectors. Engine performance and emissions were 
estimated by Ansys-Forte software

Keywords: Alternative fuels, Computational fluid dynamics, Diesel engines.

:: Paper No: GCGW - 2018 – P342 ::

PHYSICOCHEMICAL RESEARCH FOR ADSORPTION OF ACID 
RED-114 FROM AQUEOUS SOLUTION WITH NOVEL POLYMER 

MICROSPHERES
Abdurrahman Kuresh1, Şahin Özel1, Sevgi Sözügeçer1, Asım Olgun1, Ali Kara1

1Uludağ University, Department of Chemistry, Bursa, Turkey
*Corresponding author e-mail: akara@uludag.edu.tr

In this study, we investigated the adsorption of Acid Red-114 material which is an organic contaminant, to the 
suspension of novel polymer microspheres. 
Various parameters such as adsorbent concentration, pH, dye concentration, kinetics was determined to de-
termine optimum conditions in decolorization-degradation experiments of azo dye. Then, the data obtained 
from the adsorption experiments of this dye material were transferred to graphy according to the linear forms 
of Langmuir and Freundlich isotherms and the regression coefficients were calculated and from this the most 
suitable adsorption model was determined.  
The effects of pH on decolorization-degradation reactions were studied at different pH values. In the deg-
radation reactions, samples from the reaction mixture were analyzed by using UV-vis spectroscopy.  In the 
follow-up of the experiments, the effect of the initial concentration of the stain on decolorization-degradation 
reaction and rate was determined by finding a kinetic model suitable for the experimental results the Veloci-
ty constants were calculated and error calculations were made. Moreover, isothermal studies have been per-
formed to obtain isotherm constants and interpreted.
Keywords: Acid Red-114, adsorption, isotherm, kinetic models
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:: Paper No: GCGW - 2018 – P343 ::

THE CROSS-LINKED POLYMER SPHERES FOR REMOVAL ACID 
ORANGE 8 FROM AQUEOUS SOLUTIONS

Duygu Gülgün, Kübra Nur Yildiz, Sevgi Sözügeçer, Asım Olgun, Ali Kara
Uludag University, Department of Chemistry, Bursa, Turkey 

*Corresponding author e-mail: akara@uludag.edu.tr

Acid orange 8 acidic dye textiles, paper and so on. It is a paint used in the fields. The waste water of the paint is 
a major pollution threat in the living area of the creatures. Some methods used to get rid of this pollution are 
not enough. It was observed that these dyes were removed from the aqueous solution using the cross-linked 
polymer spheres. The cross-linked polymer spheres used are low cost and offer the possibility of saving on the 
treatment.  The acid is a paint in acidic structure due to the SO3- groups of orange 8. The wavelength at which 
the dye solution gives maximum absorbance is found at 490 nm. Calibration curves were plotted by measuring 
specific concentrations using UV-VIS spectrophotometer. 2-12 measured at pH value to find the optimum pH. 
The cross-linked polymer spheres were attempted and observed pH, time, temperature, concentration param-
eters for removal acid orange 8 from aqueous solutions

Keywords: Adsorption, Acidic Dye, Cross-linked Polymer Spheres, UV-VIS

:: Paper No: GCGW - 2018 – P344 ::

THE CROSS-LINKED MAGNETIC COPOLYMER 
MICROPARTICLES FOR ADSORPTION OF ACID VIOLET 7 

Güliz Turhan, Kübra Nur Yildiz, Asım Olgun, Ali Kara
Uludag University, Department of Chemistry, Bursa, Turkey 

*Corresponding author e-mail: akara@uludag.edu.tr

It is desirable to investigate the cross-linked magnetic copolymer microparticles for adsorption of acid violet 
7 because the industrial residue of this dye causes environmental pollution of paint residues. Prior to the ad-
sorption treatment, the dye aqueous solution was prepared and found in the UV-VIS spectrophotometer at λmax 
= 520 nm. Calibration graphs were drawn by measuring absorbance at specific concentration intervals after 
the value of λmax found. Dye solubles were prepared at pH 2-12 and absorbance measurements were made. A 
change in the color of the paint was observed at pH 11. pH, temperature, time and concentration factors have 
been investigated as factors affecting adsorption behavior. 

Keywords: UV-VIS, Adsorption, Cross-Linked magnetic copolymer microparticles

:: Paper No: GCGW - 2018 – P345 ::

OPTIMIZATION OF COMPOSITION TIB2-BN COMPOSITES AS 
CATHODE MATERIALS FOR ALUMINUM ELECTROLYSIS

Eda Ergün Songül1*, İsmail Duman2

1İstanbul University, Department of Metallurgical and Materials Engineering, İstanbul, Turkey
1İstanbul Technical University, Department of Metallurgical and Materials Engineering, İstanbul, Turkey

*Corresponding author e-mail: eda.ergun@istanbul.edu.tr

During Hall-Heroult process where aluminum is produced from alumina, the alumina is not being dissolved 
into electrolyte and sink to the bottom the liquid metal pad. Sludge occurs and this is a common phenomenon. 
This leads to continue to lack of oxygen into the cell. The aim of the project was to develop the ceramic based 
materials, technology, and necessary engineering packages to retrofit existing aluminum reduction cells in or-
der to reduce energy consumption required for making primary aluminum. 

This study extends the life of aluminum electrolysis cells provide energy savings, the carbon cathode stands to 
the arc blow, cryolite and the abrasion effect of the aluminum film which flows constantly. Also, the electrical 
conductivity, machinability and wear resistance of TiB2-BN composite will be better than cathode carbon.

Keywords: Aluminum electrolysis, cathode material, titanium diboride, boron nitride

:: Paper No: GCGW - 2018 – P346 ::

COMPARATIVE ANALYSIS OF PV-PEM FUEL CELL HYBRID 
SYSTEM BASED ON PEM WATER AND METHANOL 

ELECTROLYSIS 
Yağmur Budak1,2, Yılser Devrim3

1Atılım University, Department of Manufacturing Engineering, Ankara, Turkey 
2 Teksis İleri Teknolojiler Ltd. Şti., METU Technopolis, Silikon Blok No:06800 ,29 Ankara, Turkey

3Atılım University, Department of Energy Systems Engineering, Ankara, Turkey
*Corresponding author e-mail: yilser.devrim@atilim.edu.tr

This study shows the comparative performance analysis of Photovoltaic (PV)-Proton Exchange Membrane 
Fuel Cell (PEMFC) hybrid system with hydrogen production using Water Electrolyzer (WE) and Methanol 
Electrolyzer (ME). The ME and WE are designed and analyzed for net 1 kW PEMFC's fuel demand.  A house 
energy demand which is located in İzmir, Turkey, supplied by this hybid system. 

Keywords: Water electrolysis, Methanol electrolysis, PEM fuel cell, PV, Global warming.
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:: Paper No: GCGW - 2018 – P348 ::

STRAW-BALE CONSTRUCTION IN SUSTAINABLE 
ARCHITECTURE

Müjde Altin*, Ahmet Vefa Orhon
Dokuz Eylul University, Faculty of Architecture, Department of Architecture, Izmir, Turkey

*Corresponding author e-mail: mujde.altin@deu.edu.tr 

Straw-bale constructions are sustainable buildings for many reasons. They are one of the key points against cli-
mate change since they are one of the biggest energy consuming (therefore carbon emission) areas. The reason 
why they are sustainable can be described as: use of local material, use of renewable material, use of re-cyclable 
material, use of healthy material, use of a by-production material (it is the by-product of wheat production), en-
ergy efficiency, reducing carbon emissions by reducing transportation energy and manufacturing energy, also 
by reducing energy requirement by high thermal resistance/good insulation values. And sustainable construc-
tions help us create a sustainable world: a better legacy to our grandchildren. Therefore, the aim of this study is 
to examine the sustainability features of straw-bale constructions and determine the reasons why they should 
be used. This is done by describing the features of sustainability and straw-bale constructions first. And then 
case studies of straw-bale constructions are examined, and in the conclusion, use of straw-bale construction is 
proposed in order to achieve sustainable architecture and a bright future.

Keywords: Straw-bale construction, Low carbon emission, Energy efficiency, Sustainable architecture, Con-
struction material.

:: Paper No: GCGW - 2018 – P349 ::

USE OF TIMBER IN SOLAR ARCHITECTURE
Müjde Altin

Dokuz Eylul University, Faculty of Architecture, Department of Architecture, Izmir, Turkey
e-mail: mujde.altin@deu.edu.tr 

Timber is an important construction material in solar architecture. It has been used in architecture for more 
than 300 millennia. It has been used in many solar buildings that are designed with passive and active solar 
architecture principles. It helps us produce sustainable buildings in several ways. One of them is that timber is 
a natural, organic, ecological and recyclable material. It helps us in shading devices and building envelopes in 
solar architecture. It also helps to place solar panels (collectors and photovoltaic/PV panels) which produce 
energy directly from the sun, as a load-bearing structural element. Especially the first BIPV example buildings 
are constructed with the use of timber elements. It helps to decrease the energy loss from the building skin. 
There are many case studies of solar architecture all around the world in which timber is used. Therefore, the 
aim of this study is to show that timber is one of the most sustainable solutions in creating solar buildings. This 
is done by describing the role of timber in solar architecture by making a classification first (as use as structural, 
cladding and shading elements), and then by describing the use of timber in solar architecture with the use 
of case studies in which timber is used in different ways, and then discussing the results. Impact 2000 House, 

Floating House and Carabanchel House are examined as case studies to show the potential of timber use in 
solar architecture. In the end, it is shown that timber is an efficient and sustainable construction material in 
producing solar architecture and that it is a friendly material for architects. It is also a good construction mate-
rial for the design and construction of futuristic solar architecture.

Keywords: Solar Architecture, Sustainable Architecture, Futuristic Solar Architecture, Timber Construction, 
Sustainable Construction Material.

:: Paper No: GCGW - 2018 – P350 ::

INVESTIGATING THE EFFECTIVENESS OF THERMAL BUFFER 
ZONE IN BUILDINGS

A. M. Al-Mansour, M. S. Hamed*

Thermal Processing Laboratory (TPL), Department of Mechanical Engineering, McMaster University, Hamilton, Ontario, 
Canada

*Corresponding author e-mail: hamedm@mcmaster.ca

Global warming is caused by Greenhouse Gas (GHG) emissions produced from the use of fossil fuel-based en-
ergy sources. Buildings consume about 40% of the global energy use, which makes buildings a major contrib-
utor to the global warming problem. A long-term plan has been established at Thermal Processing Lab (TPL) 
to investigate the use of various renewable energy-based technologies to achieve Net-zero energy buildings in 
Canada. This paper presents results of an investigation of the use of thermal buffer zone (TBZ) in buildings. 

A TBZ is a closed passage built around a building that allows air to passively re-distribute heat energy from 
solar radiation received on the south side throughout the building. A TBZ offers an effective solution of the 
overheating problem usually experienced on the south side of the building and, at the same time, it helps in 
reducing the heating load of the north side of the building.

An experimental setup and an analytical model of a TBZ implemented in a model of a typical building floor has 
been developed. The experimental data has been used to validate the developed analytical model, which then 
was used to simulate the performance of a TBZ implemented in a life size building. Results show that a TBZ 
offers an effective means of reducing fossil fuel-based energy sources using solar energy.

Keywords: Greenhouse gas emissions, Thermal buffer zone, Experimental, Analytical model, solar energy, 
Buildings.
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:: Paper No: GCGW - 2018 – P351 ::

A COMPARISON OF ADSORPTION CAPACITY OF ULEXITE 
AND A WASTE CONTAINING ULEXITE IMPURITY FOR THE 

REMOVAL OF BASIC DYE FROM AQUEOUS SOLUTION.
Asim Olguna, Ali Karaa, Pelin Sevinça, Merve Güngöra, Ece Özdemir*, Sevgi Sozügecer*

Uludag University, Faculty of Arts&Science, Department of Chemistry, Görükle, Bursa, Turkey
*Corresponding author e-mail: asimolgun@uludag.edu.tr

In this study, ulexite and a waste (BW) containing ulexite impurity was used for the removal of basic dye 
from aqueous solutions. Batch adsorption studies were carried out. Several parameters, namely, initial dye 
concentration, adsorbent dosage, and the pH of the solutions were examined. The adsorption of basic dye was 
highly pH-dependent. The dye uptake was mainly governed by the electrostatic attractions. Adsorption kinetic 
data followed the pseudo-second-order model. Several adsorption isotherm models were applied to interpret 
equilibrium data. The Langmuir isotherm model showed best fitting to the respective equilibrium data for the 
adsorption of basic dye. The results showed that the adsorption capacity of BW is better than that of ulexite. 

Keywords: Basic dye, Adsorption, Isotherms, Waste

:: Paper No: GCGW - 2018 – P352 ::

ALTERNATIVE BUILDING MATERIALS FOR SUSTAINABLE 
CONSTRUCTION

Ahmet Vefa Orhon1*, Müjde Altin2

2 ,1 Dokuz Eylul University, Department of Architecture, Izmir, Turkey
*Corresponding author e-mail: vefa.orhon@deu.edu.tr

In today’s increasingly crowded world, fast depletion of our natural resources due to high demand of building 
materials is an important environmental concern. In order to address this concern, alternative building materials 
have started to become a focus in the world of construction. Alternative building materials are low-cost building 
materials that aim to reduce or eliminate the environmental impact of building construction, simply by providing 
a host of environmental benefits, such as increased energy efficiency, greater durability, utilization of recycled 
material etc. Since they are comprised of natural materials that are easy to replenish, or made of recycled elements, 
their environmental impact is far less than conventional building materials.

This short paper aims to present alternative building materials for sustainable construction, such as HempCrete, 
Mycelium, Ferrock, Papercrete etc. Current strategies for alternative building materials are discussed with empha-
sis to sustainability concerns. Benefits of these materials and prominent case studies such as Hy-Fi Tower in New 
York, Centre for Alternative Technology building in Wales, Nk'Mip Desert Cultural Centre in Osoyoos are also 
discussed.

Keywords: Alternative building materials, Sustainable architecture, Recycled material

:: Paper No: GCGW - 2018 – P353 ::

SMOG EATING BUILDING FACADES FOR AIR POLLUTION 
REMEDIATION

Ahmet Vefa Orhon1*

1Dokuz Eylul University, Department of Architecture, Izmir, Turkey
*Corresponding author e-mail: vefa.orhon@deu.edu.tr

According to an estimation made by World Health Organization, globally 6.5 million deaths were attributable 
to the joint effects of air pollution in 2012. It’s certain that the rise in air pollution levels is becoming a serious 
environmental problem for many cities around the world. That’s why there is a critical need to develop viable tech-
niques for air pollution remediation in large scale. From the architectural point of view, utilization of ‘smog eating’ 
building and infrastructure elements in our built environment is considered to be a promising method that can be 
used for air pollution remediation in urban scale. The technology called as “smog eating” in architectural trend is 
based on the Photocatalytic Oxidation (PCO) of TiO2 (titanium dioxide). Photocatalytic products have been re-
searched and implemented for indoor and outdoor environment air purification for more than two decades. This 
paper aims to present the current use of this green technology in building facades for air pollution remediation. 
Important case studies of smog eating façades are also examined.
Keywords: Smog eating building façade, Photocatalytic oxidation, Photocatalysis, Air pollution remediation

:: Paper No: GCGW - 2018 – P354 ::

ENERGETIC AND EXERGETIC PERFORMANCE EVALUATION OF 
GE90-115B HIGH BYPASS TURBOFAN ENGINE FOR DIFFERENT 

FUEL USAGE
Ozgur Balli1*, Yasin Sohret2, Hikmet T. Karakoc3 

11st Air Maintenance Factory Directorship, General Directorate of Military Factories, Ministry of National Defence, Eskisehir, Turkey.
2Suleyman Demirel University, School of Civil Aviation, Department of Airframe and Powerplant Maintenance, TR32260-, Isparta, 

Turkey.
3Anadolu University, Facultyof Aeronautic and Astronautics, Department of Airframe and Powerplant Maintenance, TR26470, 

Eskisehir, Turkey.
*Corresponding author e-mail: balli07balli@yahoo.com; balli.o@hvkk.tsk.tr

The energetic and exergetic performance assessment of a GE90-115 model high bypass turbofan engine used 
on Boing 777 commercial aircraft are investigated for nine different fuels such as Jet-A, JP-4, JP-5, JP-8, JP-10, 
AVGAS, No.2 Diesel, Camelina Bio and H2. The energy efficiency of turbofan engine is calculated to be between 
50.796% ( JP-10 fuel) and 50.890% (H2 fuel) while the exergy efficiency of the engine is estimated to be between 
45.102% (H2 fuel) and 48.051% ( JP-10 fuel). The engine has the maximum sustainability index value by 1.925 for 
JP-10 fuel usage when it has the minimum value by 1.822 for H2 fuel usage. Although H2 fuel usage in aviation gas 
turbine is best option in order to reduce environmental pollutant and global warming effects of fuel, the exergetic 
results indicate that the H2 fuel usage affects badly exergetic efficiency of the engine hence the H2 fuel has higher 
fuel exergy value than other fuels.

Keywords: Turbofan engine, different aviation fuels, hydrogen fuel, exergy efficiency, sustainability index.
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:: Paper No: GCGW - 2018 – P355 ::

SUSTAINABLE ENERGY AND GHG MITIGATION PRACTICES IN 
IZMIR

Çağlar Tükel
Izmir Metropolitan Municipality, Office of Healthy Cities and Clean Energy

*Corresponding author e-mail: caglartukel@izmir.bel.tr

As cities in Turkey is becoming bigger and environmental, social and economical problems also have created 
big stress on healthy city development. City of İzmir is no exception on this regard. Although cities are the main 
reason of those problems, they have solutions and opportunities as well. As main actor of city of İzmir, İzmir 
Metropolitan Municipality(IMM) has taken important steps to fight with global warming as a local government. 

In 2015, İMM became a party to Covenant of Mayors (COM) which was created within the scope of the Europe-
an Commission and whom purpose İs to encourage and support the use of renewable and clean energy resources 
for a world with reduced GHG and fight global warming. İMM promised to reduce greenhouse gas emissions 
by at least 20% by 2020 together with all partners in the region and has prepared the “Sustainable Energy Action 
Plan(SEAP) and Baseline Emission Inventory(BEI)" to achieve this goal. The total emissions subject to reduc-
tions have been estimated as 8.912.556 CO2e. Four main areas including Urban Development – Built Environ-
ment, mobility, renewable energy, solid waste management were targeted to achieve reduction in GHG gases until 
2020. Per capita emissions will drop from 2.17 tCO2e/person to 1.59 tCO2e/person, a 26% decrease from 2014 
and 2020 Business as Usual Scenario. The SEAP is clearly based on the long-term plans of İMM to create a more 
livable, citizen and climate-friendly city.

Keywords: Sustainable energy, GHG mitigation, Izmir city.

:: Paper No: GCGW - 2018 – P356 ::

SIMULATION BASED MATHEMATICAL MODEL OF A SOLAR 
POWERED DC MOTOR FOR UAV APPLICATIONS

Irem Turk1, Isil Yazar2*, Ummuhan Basaran Filik3, Tahir Hikmet Karakoc4

1Anadolu University, Department of Avionics, Eskisehir, Turkey
2Eskisehir Osmangazi University, Department of Mechatronics, Eskisehir, Turkey

3Anadolu University, Department of Electrical and Electronics Engineering, Eskisehir, Turkey
4Anadolu University, Department of Airframe and Powerplant Maintenance, Eskisehir, Turkey

*Corresponding author e-mail: iyazar@ogu.edu.tr 

Global warming, often described as the most common example of climate change, is one of the biggest envi-
ronmental issue in the two decades. To cope with global warming, considering the finite nature of fossil fuels 
and their destructive effects on the environment, researches are pointed at renewable and sustainable energy 
sources. Solar energy, wind energy, hydropower are alternative energy sources to create clean and sustainable 
energy. In particular, solar energy is an important source of renewable energy. Solar systems use the light from 
the sun to produce electrical energy.  Solar panels work by capturing the sun's energy and converting it into 
electrical energy to answer electricity requirements. By means of solar panels, there is an access to a sustainable 

source of energy, the sun. All day long, the energy from sunlight is absorbed by the cells on the solar panels. 
Collected energy within the cells is then converted into direct current (DC) electricity. According to applica-
tion area, alternative current (AC) electricity can also be produced by using an inverter. Thus, there are many 
various application areas of solar panels. In recent years, aviation industry has also studies on alternative energy 
sources on aero vehicles. In this sector, the future is going to electric-powered aero vehicle technology as well.  
Specifically, electric motors will have permanent roles in propulsion systems. Especially, DC motors are essen-
tial components for UAVs (Unmanned aerial vehicles). In this work, a mathematical model of a solar powered 
dc motor is simulated on MATLAB/Simulink software. A solar panel mathematical model and a DC motor 
mathematical model are connected together, and simulations are conducted. Simulation results are compared 
to the dc motor technical specifications and satisfactory results are observed.

Keywords: Aviation, Renewable energy, Sustainability, UAV, Solar energy.

:: Paper No: GCGW - 2018 – P357 ::

DEVELOPMENT AND ANALYSIS OF A SOLAR AND WIND 
ENERGY-BASED SUSTAINABLE POLYGENERATION SYSTEM 

FOR REMOTE LOCATIONS 
Muhammad Luqman*, Yusuf Bicer, Tareq Al-Ansari 

Division of Sustainable Development, College of Science and Engineering, Hamad Bin Khalifa University, Education City, Qatar 
Foundation, Doha, Qatar

*Corresponding author e-mail: mluqman@hbku.edu.qa  
 

In this study, a solar energy-based system integrated with wind energy is developed to produce fresh water 
from sea-water desalination, electricity, cooling, hydrogen and oxygen as well as to provide food drying and 
domestic water heating. The main components of the proposed system consist of concentrated solar power 
(CSP), wind turbine, Rankine cycle, multi stage flash (MSF) desalination unit, water electrolyzer, a refrigera-
tion unit, a food drying system, oxy-hydrogen combustor, domestic water heater, and hydrogen & oxygen stor-
age units. Furthermore, for continuous operation of the system during night time and in cloudy weather con-
ditions, a thermal energy storage unit and oxy-hydrogen combustion units are integrated to the system. Based 
on energy and exergy balances, performance assessment of the proposed system is conducted. Moreover, the 
effects of various parameters such as solar irradiation and wind speed on some of the outputs of the system are 
investigated. The results show that the proposed system fulfills most of the remote community requirements 
in an efficient, environmentally benign and uninterrupted way. The obtained results for the reference case show 
that with installation of parabolic trough concentrators (PTCs) on an area of 160,000 m2, the plant produces net 
electrical power of approximately 10 MW, ~3,200 tons/day of freshwater, about 140 kg/s of hot air for food dry-
ing, about 33 kg/s of heated domestic water, approximately 3,500 kg/day of H2 and about 2,400 kW of cooling. 

Keywords: Solar energy, wind energy, hydrogen, desalination, water, refrigeration, food drying, domestic water 
heating
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:: Paper No: GCGW - 2018 – P358 ::

DESIGN, OPTIMIZATION AND FEASIBILITY ANALYSIS OF 
GEOTHERMAL HEAT PUMP FOR COOLING AND HEATING 

DEMAND OF AN OFFICE BUILDING IN ISLAMABAD
CASE STUDY FOR PAKISTAN

Majid Aziz1, Shoukat Alim Khan2, Yusuf Bicer2, Muammer Koc3

1Punjab Tianjin University of Technology, Lahore, Pakistan
2,3Division of Sustainable Development, College of Science and Engineering, Hamad Bin Khalifa University, Education City, 

Qatar Foundation, Doha, Qatar
*Corresponding authors e-mail: majid.aziz@ptut.edu.pk, shokhan@hbku.edu.qa 

The demand of energy for cooling and air-conditioning is continuously increasing due to growing thermal 
loads, modification in the building architectural styles, and increasing demand of occupant indoor comfort, 
which results in comparatively higher electricity demand during peak loads. This increasing electricity de-
mand is resulting higher consumption of primary energy use and emission of greenhouse gases (GHG) due 
to electricity generation from fossil fuels. Pakistan is facing sever energy shortage and new means of energy 
production needs to be established that can help in reducing these crises. Out of many available and sustain-
able energy sources geothermal is one of the promising and rarely studied solution in Pakistan. In this paper a 
case study has been done for heating and cooling requirement of an office building located in Islamabad, the 
capital of Pakistan. Geothermal energy has been used by using ground source heat pumps. In the first step the 
heating and cooling loads for this building have been calculated. Using the bin data method, underground heat 
exchanger has been designed and optimize to achieve the heating and cooling demand throughout the year. Fi-
nally, the economic and environmental analysis has been performed. Promising results has been obtained with 
respect to fulfilling the demand of the building, reduction in greenhouse gas emission and payback period. 
Keywords: Geothermal energy, Heat pump, Co-generation system, Renewable energy Pakistan, Building 
heating and cooling. 

:: Paper No: GCGW - 2018 – P359 ::

AN ARID TIME IN THE WESTERN BLACK SEA: THE MIDDLE 
EOCENE EVAPORITES  

Şamil Şen1*, Güngör Tuncer2 

1Istanbul University, Engineering Faculty, Geology Department, Istanbul, Turkey
2 National Hydrogen Association of Turkey, İstanbul, Turkey

*Corresponding authors e-mail: samilsen@istanbul.edu.tr

Evaporites are sediments considered to be climate sensitive. Ancient evaporite distribution and associated 
paleolatitudes are used to reconstruct the distribution of the world's arid belts across time. The middle Eocene 
sediments of the Safranbolu-Karabük Basin of the Western Black Sea contains evaporates which are repre-
sented by gypsum. In detail, the middle Eocene sediments consist of limestone, mudstone and bedded and 
nodular gypsum. Total thickness of gypsum is 15 meters. Depositional environments of the evaporites are 
lagoon and saphka. The evaporites extend from east-west direction in the south of the Karabük and Araç cit-
ies, nearly 100 km long and 40 km wide. The Karabük-Safranbolu Basin is located in the western Black Sea of 
Turkey. The basin is filled by the Late Cretaceous (Maastrichtian) to Middle Eocene sedimentary rocks. The 

basin is underlain by the Paleozoic sediments and the Upper Jurassic-Cretaceous Ulus Basin sediments. The 
basin is structurally complex and its south and west represented by the fold-thrust zones. The evaporites of 
the Karabük Safranbolu Basin are deformed due to continent-continent collision of the Anatolite and Pontide 
Continents after Middle Eocene. However, location of the evaporites is generally not changed. Therefore, the 
western Black Sea area was affected by an arid time during Middle Eocene.          
Keywords: Eocene evaporates, Climate change, Western Black Sea. 

:: Paper No: GCGW - 2018 – P360 ::

THERMAL MODELLING OF A PARABOLIC TROUGH SOLAR 
COLLECTOR INTEGRATED BIOMASS BASED ORGANIC 

RANKINE CYCLE SYSTEM 
Ozum Calli1*, Can Ozgur Colpan2, Huseyin Gunerhan1

1 Ege University, Faculty of Engineering, Mechanical Engineering Department, Bornova, Izmir, 35040, Turkey
2 Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Tinaztepe, Buca, Izmir, 35397, Turkey

*Corresponding authors e-mail: ozumcalli@gmail.com

Biomass and solar energy can be used in Organic Rankine Cycle as energy source. In this study thermal model 
of a biomass based regenerative ORC entegrated parabolic trough solar collector is examined. For this pur-
pose, several control volumes enclosing the components of the system are formed. Applying energy and exer-
gy analyses, various parameters including amount of solar radiation, number of solar collector, working fluid 
types are investigated and to what extent which parameter affects the thermal and exergy efficiencies is deter-
mined. Some suggestions are given for increasing the performance.
Keywords: Organic Rankine Cycle, biomass, energy, exergy

:: Paper No: GCGW - 2018 – P361 ::

SUSTAINABILITY ASSESSMENT OF AN INTEGRATED NET ZERO 
ENERGY HOUSE

Azzam Abu-Rayash*, Ibrahim Dincer
Faculty of Engineering and Applied Science, University of Ontario Institute of Technology,

2000 Simcoe Street North, Oshawa, Ontario, L1H 7K4, Canada.
*Corresponding author email: Azzam.abu-rayash@uoit.ca

In this study, a net zero energy house is considered and modeled using solar PV and geothermal heat pump. 
The system is assessed for sustainability and energetic and exergetic efficiencies. The solar system considered 
yields an electricity production of 51.4 kW with exergy efficiency of 15% under atmospheric conditions. The 
geothermal heat pump has a coefficient of performance of 4.9 and an exergetic coefficient of performance of 
2.1. The sustainability index of this system is 0.62 using the hierarchist aggregation method and the weighted 
geometric mean. Furthermore, the effect of various refrigerants on the thermodynamic performance has been 
investigated. 
Keywords: Net zero energy house, Sustainability, Energy systems, Solar energy, Exergy, Efficiency, Assess-
ment model.
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:: Paper No: GCGW - 2018 – P362 ::

CO-PRECIPITATED NANOSTRUCTURED SILVER DOPED 
CERIA REDOX MATERIAL FOR SOLAR THERMOCHEMICAL 

CONVERSION OF H2O/CO2

Gorakshanath Takalkar, Rahul R. Bhosale*

Qatar University, Department of Chemical Engineering, Doha, Qatar 
*Corresponding author e-mail: rahul.bhosale@qa.edu.qa

In this study, divalent Ag+2 cation doped into ceria (Ce0.99Ag0.01O2-δ) was synthesized via co-precipitation of 
hydroxides method with dropwise addition of NH3OH (28%) as a precipitating agent. Derived Ce0.99Ag0.01O2-δ 
material were morphologically characterized using powder X-ray diffraction (P-XRD) and scanning electron 
microscopy (SEM). Two step thermochemical redox cycles were performed with O2 releasing step for 60 min 
at 1400 ⁰C and O2 reincorporation by CO2 splitting (CO2 into CO for 30 min) at 1000 ⁰C using thermo-grav-
imetric analyzer (TGA). Long term with multiple consecutive redox cycles was performed towards to test the 
CO generation stability. Experimental results in comparison to CeO2 showed stable, consistent with enhanced 
average amount of O2 released (67.6 µmol/g) and CO generation (105 µmol/g) using Ce0.99Ag0.01O2-δ. Result-
ed CO generation capacity of Ce0.99Ag0.01O2-⸹ material over ten redox cycles with oxidation at 1000 ⁰C showed 
8% and 6% enhancement in comparison to pure CeO2 and Ce0.75Zr0.25O2-⸹ respectively. Therefore, investigated 
Ce0.99Ag0.01O2-⸹ material leads to be a potential option for future study in solar fuel generation applications.

Keywords: Ceria, Solar CO2 splitting, Ce0.99Ag0.01O2-⸹, Co-precipitation synthesis, Solar Fuels.

:: Paper No: GCGW - 2018 – P363 ::

SOLAR THERMOCHEMICAL H2O/CO2 SPLITTING USING SOL-
GEL DERIVED MAGNESIUM FERRITE

Rahul R. Bhosale*, Gorakshanath Takalkar
Qatar University, Department of Chemical Engineering, Doha, Qatar 

*Corresponding author e-mail: rahul.bhosale@qa.edu.qa

In this work, various molar composition of active cation Mg+2 into iron oxide (MgxFe3-xO4, x = 0.2 to 1) as a 
redox material towards solar thermochemical cycle were prepared via the sol-gel method. Derived MgxFe3-xO4 
were dried and calcined in presence of air for 2 h at 800°C and further analyzed to determine their phase com-
position, crystallite size, morphology via powder X-ray diffraction (P-XRD) and scanning electron microscopy 
(SEM). MgxFe3-xO4 materials were investigated for thermochemical splitting of CO2 into CO as a component 
of syn-gas mixture. In which, thermal reduction and CO2 splitting with O2 incorporation into MgxFe3-xO4 were 
determined by using thermogravimetric analyzer for multiple redox cycles. Experimental results indicate that, 
the average (10 cycles) amount of O2 released during the thermal reduction step (at 1400°C) and quantity of 
CO produced during the CO2 splitting step (at 1000°C) increases with rise in the molar composition of Mg+2. 
The maximum average amounts (by excluding first cycle) of O2 released of 54.09 μmol/g and CO produced of 
78.87 μmol/g was observed for material MF10. Finally, MgFe2O4 gives 13.6% higher O2 released reduction po-
tential but 17.5% lower CO production in comparison to widely studied and promising redox materials CeO2. 

Keywords: Mg Ferrite, Sol gel synthesis, Thermochemical CO2 Splitting, Solar fuel.

:: Paper No: GCGW - 2018 – P364 ::

CALCIUM SULFATE – CALCIUM OXIDE BASED 
THERMOCHEMICAL H2O SPLITTING FOR SOLAR HYDROGEN 

PRODUCTION
Rahul R. Bhosale*, Gorakshanath Takalkar

Qatar University, Department of Chemical Engineering, Doha, Qatar 
*Corresponding author e-mail: rahul.bhosale@qa.edu.qa  

This paper reports the thermodynamic efficiency analysis of calcium oxide – calcium sulfate (CaO-CaS) water 
splitting cycle based on principles of second law of thermodynamics. The HSC Chemistry thermodynamic 
software is used for this analysis. At first, the thermodynamic equilibrium compositions allied with a) the 
thermal reduction of CaSO4, and b) H2 production via water splitting reaction (through CaO re-oxidation) 
are identified. Additionally, the temperatures needed for both thermal reduction and water splitting steps are 
also determined. Effect of molar flow rate of Ar and thermal reduction on the total solar energy input required, 
re-radiation losses from the cycle, heat energy released by the coolers and water splitting reactor, and the cycle 
and solar-to-fuel energy conversion efficiency (with heat recuperation) for the CaO-CaS water splitting cycle 
is explored in detail. The obtained results indicate that the solar-to-fuel energy conversion efficiency up to 
35.4% can be achieved if the thermal reduction and water splitting reactions are carried out at 2220 and 900 K 
(with 50% heat recuperation).
Keywords: Calcium oxide, H2, Thermodynamic Analysis, Solar Reactor, Water Splitting.

:: Paper No: GCGW - 2018 – P365 ::

ENVIROECONOMIC ANALYSIS OF AUGMENTATION OF A 
SOLAR-THERMAL POWER PLANT FOR A COGENERATION 

SYSTEM IN YAZD, IRAN
Alireza Pirmohamadi*, Mehrangiz Ghazi, Damoon Hassanpour 

Department of Mechanical Engineering, Islamic Azad University, Takestan Branch, Takestan, Iran 
*Corresponding author e-mail: pirmohamadi.ar@gmail.com

In this study, proposing an augmentation of solar thermal system for a heat and power cogeneration pow-
er plant, enviroeconomic analysis was carried out. The model of solar-thermal power generation utilized the 
preheated steam from Linear Fresnel Solar Collectors (LFC) into the boiler and then to back pressure steam 
turbines. This compound solar installation gained the sun angles and weather data of city of Yazd in Iran. Then, 
a common simulation examined the effects of a 2 MW augmented solar plant to a 43 MW cogeneration system 
while generating the power. Then, to indicate the advantages of solar energy application in potent regions, the 
environmental and economic effects of solar system in overall power plant were analyzed. Enviroeconomic 
analysis was included of Greenhouse Gas (GHG) emissions and its costs were determined. Similarly, to com-
pare a green renewable energy source and a fossil-fuel one, the calculation was conducted on cogeneration 
system as well. In conclusion, the role of solar-thermal system in fuel saving as well as in 93% reduction of 
GHG emissions was emphasized, while the cogeneration system with negative impact of 310% CO2 emission 
was presented as an environmentally-irresponsible energy system.
Keywords: Solar-thermal, LFC, Cogeneration, GHG emission, Augmentation, Enviroeconomic.
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:: Paper No: GCGW - 2018 – P366 ::

SYSTEM SIMULATION OF A PARALLEL HYBRID VEHICLE 
POWERTRAIN FOR THE EFFECTS OF GEAR RATIOS ON 

EXHAUST EMISSIONS AND FUEL CONSUMPTION 
Mustafa Umut Karaoğlan*, Nusret Sefa Kuralay, Can Özgür Çolpan

Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey 
*Corresponding author e-mail: mustafa.karaoglan@deu.edu.tr 

Consumption of petroleum base fuels and emissions of the greenhouse gases have been tried to reduce using 
hybrid applications in automotive sector in the last decades. Parallel hybrid construction which is equipped 
with internal combustion engine (ICE) and electric motor (EM) for the propulsion of vehicle, is one of the 
most preferred configurations for hybridization. The purpose of this study is to investigate the improvements 
in fuel consumption and exhaust emissions by considering various gear ratios in powertrain components for 
a parallel hybrid construction with torque coupling unit (TCU). Investigation of the effects of gear ratios in 
TCU, gearbox unit (GU) and differential is performed by simulation of parallel hybrid powertrain in MAT-
LAB-Simulink environment. New European Drive Cycle (NEDC) speed and acceleration requirements are 
defined as input parameters for the simulation. Power requirement of ICE and EM are calculated according to 
an operation strategy to determine the fuel consumption, exhaust emission and state of charge (SOC) of the 
battery. Five different gear ratio combination which is stated from option 1 to option 5, are simulated separate-
ly. Thus, the best gear ratio distribution among the options is determined by using specific fuel and emission 
data of the ICE in the simulation for the reductions on fuel consumption and carbon dioxide (CO2), carbon 
monoxide (CO), nitrogen oxides (NOx), and hydrocarbon (HC) emissions. 

Keywords: Hybrid vehicle, Powertrain simulation, Exhaust emissions, Fuel consumption.

:: Paper No: GCGW - 2018 – P368 ::

STRAIN-DRIVEN PIEZOELECTRIC ENERGY HARVESTER FOR 
INTELLIGENT TIRES

Roja Esmaeeli, Haniph Aliniagerdroudbari, Seyed Reza Hashemi, Muapper Alhadri, Waleed Zakri, Celal 
Batur*, Siamak Farhad*

Department of Mechanical Engineering, The University of Akron 
*Corresponding author e-mail: celal@uakron.edu; sfarhad@uakron.edu

Energy harvesting systems such as piezoelectric can extract a fraction of energy that is being wasted as a result 
of deflection and vibration of tires during driving vehicles. This extracted energy can be a permanent reservoir 
of energy to power sensors embedded in intelligent tires. In Intelligent tire, that is used in human-driven or au-
tonomous vehicle, vital parameters on vehicle safety such as pressure, temperature, friction and contact-patch 
dimensions are measured via sensors that need electric power for operation and wireless communication with 
the vehicle control system. Harvesting the squandered tire deflection energy and converting it to electrical 
energy by means of piezoelectric is studied in this paper. A new design of strain-based piezoelectric energy 
harvester inspired from Cymbal piezoelectric energy harvesters is introduced and its performance is evaluat-
ed. The shape of the harvester is adjusted in a way that it can be safely embedded in the inner surface of tires. 
Ease of manufacturing is one of the advantages of this new design. Multiphysics modeling and finite element 

analysis using COMSOL Multiphysics software is accomplished to determine the output electric energy and 
voltage of the piezoelectric. The results indicated that the maximum output voltage, the maximum electric 
power, and the harvested energy are about 25 V, 8.3 mW and 78 mJ/rev, respectively, which are sufficient to 
power tire sensors.
Keywords: Piezoelectric, Strain energy harvesting, Tire deflection, Intelligent tire.

:: Paper No: GCGW - 2018 – P370 ::

INVESTIGATION OF HYDROGEN PRODUCTION BY 
HYDROLYSIS OF AMMONIA BORANE USING PT/MWCNT 

CATALYST
Koray Aktar, Elif Damla Arıca, Yılser Devrim

Atılım University, Department of Energy Systems Engineering, Ankara, 06836, Turkey
e-mails: yilser@gmail.com, aelifdamla@gmail.com, aktarkoray@gmail.com 

The aim of this study is to enable high hydrogen (H2) production yield from hydrolysis of Ammonia Borane 
(AB) in the presence of platinum7 multi walled carbon nanotube (Pt/MWCNT) catalyst. H2 production 
rates were also investigated in different concentrations of AB (2.6%, 3.8% and 5.0%) solutions. Also, effect 
of different temperatures (27°C and 47°C) were studied. For comparison, AB hydrolysis was performed with 
platinum/carbon (Pt/C) and platinum/graphene (Pt/G) catalysts by the same method. Experimental results 
indicated that Pt/MWCNT catalysts exhibited excellent catalytic activity on the AB hydrolysis to release H2. 
Keywords: Hydrogen generation, Hydrolysis, Ammonia borane, Catalyst.

:: Paper No: GCGW - 2018 – P371 ::

MARINE HYDROGEN POWER PLATFORMS A STEP TO A 
SUSTAINABLE FUTURE

Yaqub M. Amani, Preeti Parikh
SUNY Maritime College, Engineering Department, Throggs Neck, N.Y 10465, USA

e-mails: yamani@sunymaritime.edu,  pparikh@sunymaritme.edu

Marine hydrogen power platforms (MHPP) are small platforms using hydrogen and fuel cell, located within 
short distances from shorelines to deliver combined heat and power to customers.  The most effective way to 
utilize ocean energies, such as offshore wind, solar, tidal and wave where it is available, is to produce hydrogen 
locally and transport hydrogen by ships at moderate pressures the same way natural gas is transported today. 
At the same time, specialized barges can be designed, acting as solar and wind farms which house hydrogen 
generators and provide storage required to deliver it to MHPP. This paper addresses the logistics and feasibility 
of the idea by theoretically modeling and simulating the system from hydrogen production to combined heat 
and power (CHP) generation and distribution. The paper will present the high voltage direct current HVDC 
to shore and integration to existing grid. Also, it demonstrates the idea of large scale energy storage in from of 
hydrogen from intermittent energy sources.  
Keywords: Hydrogen, Sustainability, Storage, CHP
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:: Paper No: GCGW - 2018 – P372 ::

EXPLORING THE CURRENT STATUS OF CONSTRUCTION 
INDUSTRY IN AUCKLAND: ARE WE DOING ENOUGH?

Amirhosein Ghaffarianhoseini*, Ali Ghaffarianhoseini, John Tookey, Nicola Naismith
Department of Built Environment Engineering, Auckland University of Technology, New Zealand

*Corresponding author e-mail: amirhosein.ghaffarianhoseini@aut.ac.nz

In recent years, there has been a radically growing attention towards optimizing the sustainable design of built 
environments, particularly from energy performance viewpoint towards tackling the large-scale environmen-
tal concerns of cities including climate change. This paper holistically explores the current status of construc-
tion industry in Auckland city and critically agues the lack of adequate attention to core sustainability princi-
ples. Auckland, with its subtropical climate, has been internationally well-known for its natural beauty, liveable 
and walkable urban spaces, and accessible recreational zones. Nevertheless, there are existing challenges with 
regards to the sustainable energy performance of built environments in Auckland from construction perspec-
tive. Given the fundamental need for more widespread green buildings, findings propose moving beyond the 
conventional targets of sustainable development and suggest urban-scale visions for sustainable design im-
plementation. The critical analysis demonstrates the need to incorporate healthy design, smart technologies, 
emerging digital systems, affordable design concepts and existing sustainable design endeavors for more prom-
ising solutions towards creating liveable urban areas with adequate potentials towards tackling climate change. 
In this line, referring to the Auckland Plan 30-year target by Auckland council, aiming to become the most 
liveable city in the world, it is of importance to shed light on the multifaceted roles of professionals and aca-
demicians in the interrelated fields of architecture, sustainable construction, building science, environmental 
design and urban planning. 

Keywords: Construction industry, Green buildings, Sustainability, Liveable cities, Climate change.

:: Paper No: GCGW - 2018 – P373 ::

PHOTOCATALYTIC DEGRADATION OF METHYL ORANGE AS 
A MODEL ORGANIC POLLUTANT BY AG/MESOPOROUS TIO2 

UNDER VISIBLE LIGHT IRRADIATION
Hanane Chaker1,2, Leila Chérif-Aouali1*, SophieFourmentin3

1Laboratoire de Catalyse et Synthèse en Chimie Organique BP 119, Université de Tlemcen, Algérie
2 Centre Universitaire Belhadj Bouchaib -Ain Temouchent, Algérie

3Unité de Chimie Environnementale et Interaction sur le Vivant (UCEIV, EA 4492), ULCO, 59140 Dunkerque, France
*Corresponding author e-mail: cherif_leila@yahoo.fr

The photocatalytic activity of Ag doped mesoporous TiO2 was investigated under simulated solar light irradi-
ation for methyl orange degradation. Ag/TiO2 catalysts were prepared by impregnation-reduction with citrate 
with various Ag loadings (0.5wt%, 1.5wt% and 3wt%). Ag/TiO2 catalysts retain the physical properties of 
mesoporous TiO2 and its hexagonal order. The degradation of methyl orange (MO) as a model organic pollut-

ant was carried out under simulated solar light irradiation and compare with P25 TiO2. The mineralization of 
methyl orange was investigated by Total Organic Carbon (TOC) measurements. Mesoporous TiO2 showed a 
better activity than P25 TiO2 and photocatalytic performance of silver doped mesoporous TiO2 was enhanced 
compare to undoped. The enhanced photocatalytic activity of Ag/TiO2 can be ascribed to a strong inhibition 
of (e-/h+) recombination. 0.5wt%Ag/TiO2 exhibited the highest TOC abatement for MO. The greatest activity 
of 0.5wt%Ag/TiO2 could be ascribed to the smallest size of the Ag particles. Moreover, this catalyst was very 
stable after three cycles of reuse and efficient under simulated solar light. Therefore, it is of much interest as a 
potential catalyst for the treatment of wastewater under solar.

Keywords: Mesoporous TiO2, Silver, Photocatalysis, Wastewater treatment, Methyl orange.

:: Paper No: GCGW - 2018 – P374 ::

THERMAL ANOMALIES IN THE MEDITERRANEAN AND IN ASIA 
MINOR (1951-2010)

Robert Twardosz1*, Urszula Kossowska-Cezak2

1Instytut Geografii I Gospodarki Przestrzennej, Uniwersytet Jagielloński, Kraków, Polska
2Wydział Geografii i Studiów Regionalnych, Uniwersytet Warszawski, Warszawa, Polska

*Corresponding author e-mail: r.twardosz@uj.edu.pl

In Europe, the current climate warming manifests itself with an increasing frequency of anomalously warm 
months (AWMs) and a declining frequency of anomalously cold months (ACMs). For the purpose of the 
study the authors define thermally anomalous months as months with the average air temperature at least two 
standard deviations higher or lower (AWM: t≥tav.+2SD, ACM: t≤tav.-2SD) than the long-term average (1951-
2010). The aim of the study is to investigate the frequency of such monthly anomalies in southern Europe 
(approximately south of 45°N) in the Mediterranean and in Asia Minor, the change in such frequency over 
the 60-year study period, as well as the location of the anomalies and their coverage area. The authors will be 
presenting cases of monthly anomalies with the largest geographic extent.

Keywords: Global warming, Climate change, Thermal anomalies, Mediterranean, Asia Minor.
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:: Paper No: GCGW - 2018 – P375 ::

THERMOECONOMIC ASSESSMENT OF A SOLAR BASED 
EJECTOR ABSORPTION COOLING SYSTEM WITH THERMAL 

ENERGY STORAGE: A CASE STUDY FOR AL-JOFRA CITY IN 
LIBYA

Salem Yosaf1*, Hasan Ozcan2

1Karabuk University, Department of Mechanical Engineering, Karabuk, Turkey
*Corresponding author e-mail: salemyosaf1@gmail.com  

Libya lying in one of the warmest regions in the world, a continuous cooling is required for domestic and 
industrial needs. In this study, a concentrated solar photovoltaic energy (CSPV) based ejector absorption re-
frigeration cycle (EARC) is evaluated using thermodynamic and thermoeconomic tools for a house requiring 
~3.4 kW peak cooling in Libya. The solar data of Al-Jofra city is utilized to operate the CSPV system that 
produce enough heating and electricity for the refrigeration cycle generator and the thermal energy storage, as 
well as the system circulation pumps. The thermal energy storage medium uses Therminol59 as the heat stor-
age medium to utilize the system when there is no solar energy input. The overall COP and exergy efficiencies 
of the system at peak time 0.82 and 32%, respectively. Cooling cost flow rate of the overall system is found to 
be around $0.22 per hour at generator temperatures above 100⁰C without thermal energy storage, while it 
is determined to be as high as $0.29 per hour.  Even though the system present high payback periods due to 
high investment costs for the CSPV equipment, almost 6.58 tons of CO2 emissions can be prevented with this 
renewable based cooling system.

Keywords: Clean cooling, Absorption refrigeration, Ejector, Concentrated solar photovoltaics, Thermoeco-
nomics.

:: Paper No: GCGW - 2018 – P379 ::

LARGE-SCALE MICROALGAE CULTIVATION: A POTENT 
SOLUTION AGAINST GLOBAL WARMING

 Gamze Turan*, Mesude Isar, Semra Cirik
Ege University, Fisheries Faculty, Aquaculture Department, 35100, Bornova-Izmir TURKEY

*Corresponding author e-mail: gamze.turan@ege.edu.tr  

The culture of microalgae has unique characteristics, which make it different and, in many ways, attractive in 
comparison with other biofuel sources. Microalgae are autotrophic organisms that produce biomass using sun-
light and extracting from the water dissolved inorganic nutrients, including carbon. Several microalgal species 
are perhaps the most attractive of all CO2 removal and biofuel aquatic crops, thanks to high yields and low 
cost of production. Therefore, efficient production of bio-diesel and bio-ethanol from microalgae has been 
considered 

Microalgae can be viewed as miniature biochemical factories, photo-synthetically efficient and effective CO2 
fixers. Many species of microalgae are rich in oil or sugars that can be converted into biofuels; as a result, the 
biofuel productivity of microalgae per unit area can be much higher than conventional farm crops, such as 
wheat and maize. Utilization of anthropogenic CO2 as an industrial by-product for microalgae production 
holds great promise not only as a carbon sink, but also as a source of food, fodder, fuel and pharmaceutics. 
From an ecological point-of-view, generation of biomass should not aim to a single application, treating the 
remainder as a 'waste', but towards a comprehensive solution to several challenges, including bio fuel, carbon 
sequestration, waste remediation and natural production of food and biochemicals. The goal therefore should 
be the integration of the processes. Mass balance and energy balance, complemented by exergy analysis, can 
guide the optimization of the technologies and economics of using microalgae, regarding carbon sequestra-
tion, waste remediation, biofuel production and generation of microalgal products. Additional attractive char-
acteristics of microalgae- based biofuels include (a) some microalgae are rich in oil, others in processable car-
bohydrates and proteins, (b) different microalgal species can be grown anywhere, in marine, brackish and fresh 
water and in most climates, (c) microalgae can grow well on liquid domestic and industrial wastewaters  and 
on streams polluted by agriculture, reducing pollution as they grow, (d) microalgal biomass  is desirable and 
valuable for a diverse array of commercial purposes, depending on species, quality and quantity.

This short-paper suggests that CO2 uptake by microalgae can represent a considerable sink for anthropogenic 
CO2 emissions and that harvesting and appropriate use of microalgae primary production is a commercial-
ly-viable approach for the amelioration of greenhouse gas emissions and renewable energy production.

Keywords: Microalgae, biodiesel, biogas, global warming.
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:: Paper No: GCGW - 2018 – P381 ::

POTENTIAL OF INTENSIVE SEAWEED AQUACULTURE 
AGAINST GLOBAL WARMING

Gamze Turan*, Mesude Isar, Semra Cirik
Ege University, Fisheries Faculty, Aquaculture Department, 35100, Bornova-Izmir TURKEY

*Corresponding author e-mail: gamze.turan@ege.edu.tr 

Seaweed aquaculture already represents about a quarter of the world’s aquaculture production, but its potential 
is far from being fully exploited. Seaweed cultivation techniques are standardized, routine, and economical. 
Despite the variety of life forms and the thousands of seaweed species described, seaweed aquaculture pres-
ently uses only about 100 taxa. The genera Laminaria, Undaria, Porphyra, Eucheuma/Kappaphycus, and Graci-
laria account for about 98% of global production. However, cultivation of the commercially important species 
Asparagopsis/Falkenbergia, Caulerpa, Chondrus, Cystoseira, Ecklonia, Gelidium Gigartina, Hypnea, Macrocystis, 
Palmaria, Monostroma, Pterocladia, Sargassum and Ulva takes place in many different places. The world seaweed 
industry produces over 28 million tons (fresh weight) annually with a total value of over US $ 6.4 billion (FAO, 
2006). The farming of seaweed has expanded rapidly as demand has outstripped the supply available from 
natural resources. Over 90% of the market is supplied by cultivation. 
Seaweed growth rate and yield depend on species, the site of cultivation, the season and the cultivation meth-
odology. For example, the daily growth rate (DGR) of Kappaphycus alvarezii usually varies between 2-3% and 
that of Gracilaria spp. between 3.3-8.4%, depending on factors, such as CO2 level of surrounding seawater. 
Temperature increase may also affect the ability of seaweeds to perform in particular geographic areas, while 
both increased storm events and run-off from land are likely to impact seaweed growth. Large-scale seaweed 
culture is attractive due to low cost technologies that have been in operation for decades, and the multiple uses 
of the product. Yields of seaweeds can be as high as 80 mt dw ha-1 y-1 in modern intensive pond farms, while 
extensive low technology coastal farms regularly get yields above 20 mt dw ha-1 y-1. Seaweeds can take up 29 mt 
carbon ha-1 y-1 in modern intensive farms and 7.3 mt carbon ha-1 y-1 in low technology farms. Possibilities also 
exist for promoting intensive growth of seaweeds in integrated aquaculture (IMTA). 
IMTA seaweed farming provides exciting new opportunities for valuable crops of seaweeds with higher pro-
duction. IMTA practice combines the cultivation of fed finfish with extractive shellfish and seaweeds for an 
ecologically-balanced aquaculture. IMTA can increase the long-term and overall sustainability and profitabili-
ty per cultivation unit as the wastes of the main cultured species are biomitigated through conversion into fer-
tilizer, food, and energy through additional commercially valuable species. In this way, otherwise costly waste 
mitigation processes become revenue-generating cultivation components, which, by their harvest, export nu-
trients outside of the coastal ecosystem. It is important to note that 830 tons of CO2 y-1 can be thus exported 
by an IMTA farm that produces 1,000 mt fish, 2,000 mt shellfish and 500 mt seaweed.  An IMTA farm that 
produces 1,000 mt fish and 7,000 mt seaweed can export 1,230 tons of CO2 y-1. The seaweed IMTA component 
may include species of Gracilaria, Porphyra, Eucheuma/Kappaphycus, Laminaria, Undaria, Ecklonia, Macrocys-
tis, Ulva, and Caulerpa. However, other commercially important species, such as Palmaria, Chondrus, Gigartina, 
Hypnea, Sargassum, Cystoseira, Asparagopsis/Falkenbergia etc. have also high potential in IMTA systems. Today, 
Several IMTA projects are being conducted in different parts of the world. The goal is to develop for different 
aquaculture environments profitable modern IMTA seaweed farming components. IMTA technologies with 
seaweed culture are bound to play a major role worldwide in sustainable expansions of the aquaculture opera-
tions within balanced ecosystem. Similarly, seaweeds culture is ready to respond to the worldwide increasing 
demands for renewable fuel and efficient CO2 removal.
Keywords: seaweeds, algae, aquaculture, IMTA, global warming

:: Paper No: GCGW - 2018 – P383 ::

A CONSTRUCTAL FLOW FIELD LAYOUT FOR DIRECT 
METHANOL FUEL CELLS

Hadi Ganjehsarabi1*, David Ouellette2,4, Mustafa Ercelik3, C. Ozgur Colpan4 

1 Erzincan University, Department of Mechanical Engineering, Erzincan, Turkey 
2 University of Toronto, Faculty of Applied Science and Engineering, Toronto, Canada 

3 Dokuz Eylul University, The Graduate School of Natural and Applied Sciences, Mechanical Engineering Department, Izmir, 
Turkey 

4 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey 
*Corresponding author e-mail: Ganjehsarabi@erzincan.edu.tr 

 

In this study, as an alternative to conventional flow distributors, an innovative three-shaped flow-field layout 
with four-level of bifurcation is designed according to the constructal theory to achieve uniform reactant dis-
tribution in direct methanol fuel cells (DMFCs). A three-dimensional (3D) numerical model is developed to 
provide insights into the designed flow-field layout’s internal transport characteristics, such as flow and pres-
sure distributions and crossover current densities. Single cell performance tests are also performed to vali-
date the numerical model with the experimental data. Comparison is made with a conventional serpentine 
flow-field layout. The experimental and numerical results show that the tree-shaped flow-field layout indeed 
provides more uniform reactant distribution and far less pressure drop than its serpentine counterpart. Thus, 
the innovative flow-field design investigated in this study has not only a great promise of opening up an op-
portunity to improve the cell performance, but also reduce the overall cost, weight and complexity of the fuel 
cell system, specifically when the relative less pumping power requirement for reactant and oxidant supply is 
considered.

Keywords: Constructal theory, Direct methanol fuel cell, flow-field design. 
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:: Paper No: GCGW - 2018 – P384 ::

DIRECT CONVERSION OF WASTE BIOMASS TO 
5-HYDROXYMETHYLFURFURAL AND LEVULINIC ACID OVER 

CARBON BASED SULFONATED SOLID ACID CATALYST 
Burcak Kaya Ozsel1*, Dilek Ozturk1,2, Berna Nis1

1Department of Chemistry, Bursa Technical University, Bursa, TURKEY
2Department of Chemistry, Gebze Technical University, Kocaeli, TURKEY

*Corresponding author e-mail: burcak.kaya@btu.edu.tr 

In recent years, due to the consumption of fossil resources that also cause environmental concerns, utilizing of 
renewable materials has been gaining significant attention for producing high-value organic compounds and 
biofuels through environment-friendly processes. The use of lignocellulosic/cellulosic waste biomass as raw 
material is becoming a major alternative to fossil fuels, since it is widely abundant and inexpensive. All among 
products derived from lignocellulosic/cellulosic biomass, 5-hydroxymethylfurfural and levulinic acid are rec-
ognized as a promising platform molecule for production of high value–added products such as plasticisers, 
resins, herbicides, flavouring agents and solvents, as well as biofuels [1]. In this study, we report a one-pot 
production of HMF and LA from different waste biomass materials (corn straw, cotton linter and waste textile 
fluff) over wheat straw-derived sulfonated solid acid carbon catalyst in hydrothermal conditions. The effects 
of biomass type, reaction time, reaction temperature were investigated to optimize the process. The structure 
and acidity of the catalyst were characterized by physisorption of N2, fourier transform infrared spectroscopy, 
scanning electron microscopy and elemental analysis and it showed that wheat straw-derived sulfonated solid 
acid carbon catalyst is a cheap and promising catalyst for the synthesis of especially LA during the single-step 
hydrolysis and conversion of real biomass feedstock. Corn straw biomass was the most suitable feedstock for 
5-HMF and LA production in aqueous media at 200°C for 1 h.

Keywords: 5-HMF, Levulinic acid, Sulfonated carbon catalyst, Biomass.

:: Paper No: GCGW - 2018 – P385 ::

POWER CONTROL OF FUEL CELL CONNECTED TO POWER 
SYSTEM

Glaoui Hachemi
Faculty of Sciences and technology, Bechar University

Bechar University B.P. 417 Bechar, 08000 Algeria
email: glaouih@yahoo.fr

A hybrid power generation system is a mix of two or more power generation sources differ, but supplementary 
energy generation systems based on renewable energies or diverse. Fuel Cells to Play Important Role in Power 
Generation. it is technologies, finding application in large stationary power generation. they will also support 
the development of distributed power generation. This paper gives the grid connected fuel cell which designed 
50 kW and source power generating systems as well as control of fuel cell based distributed generation systems, 
an inverter and control them. The design system used isolated loads as well as linked to a system connected to 

the grid. The MATLAB/SIMULINK is used for modelling and developing this system. therefore, this system 
controls the power of the fuel cell, while this control did not allow to exceed the rated power of the fuel cell 50 
kW.  Although the power of the load is increased more than the power of the fuel cell. Therefore, this increase 
in the power of the load or this power difference is provided by the power source.

Keywords: Fuel cell system, Power system, Power electronics converters

:: Paper No: GCGW - 2018 – P386 ::

EXPERIMENTAL AND NUMERICAL INVESTIGATION OF 18650 
LITHIUM-ION BATTERY CELLS

Acar Celik*, Sinan Gocmen, Huseyin Coban, Mert Bestav, Aytunc Erek, Aytac Goren, Mehmet Akif Ezan
Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Tinaztepe, Buca, Izmir, 35397, Turkey

 *Corresponding author e-mail:  acarcelik@gmail.com

Battery technology plays a vital role in numerous applications from daily to industrial applications. While the 
capacities of the batteries are increasing the size of the batteries are becoming smaller to reduce the required 
spacing within the device. One of the most advanced types of batteries is the lithium-ion battery cells. In this 
study, a three-dimensional numerical model is developed to investigate the thermal and electrical character-
istics of 18650 lithium-ion battery cells. The NTGK battery model of ANSYS-Fluent is used to simulate the 
coupled multiphysics problem. In the analyses, the discharging period of the battery is considered. The time-
wise variations of the cell temperature and the battery voltage are evaluated both experimentally and the nu-
merically. Experiments are conducted within a temperature-controlled test cabin under two different ambient 
conditions as 0°C and 25°C. The difference between the predicted battery surface temperature and test data 
temperature is less than 1°C. The results reveal that the current reduced model could achieve reasonable pre-
dictions to understand the transient behavior of the battery cell. Further analyses are conducted to investigate 
the influence of the convective heat transfer coefficient and the ambient temperature on the thermal and elec-
trical behavior of the battery cell. 

Keywords: 18650 Lithium ion battery, NTGK battery model, Experimental and numerical study

:: Paper No: GCGW - 2018 – P388 ::

WIND ENERGY AND UNCERTAINTY
Barış Özerdem

 İzmir University of Economics, Department of Aerospace Engineering, Izmir, Turkey 
 e-mail: baris.ozerdem@ieu.edu.tr

Estimating wind energy production, in the context of field life cycle analysis, the uncertainties become   crucial 
for the success of investments to be made. In this study, all the uncertainties for wind energy production are 
reviewed and some case studies are evaluated, as samples.

Keywords: Renewable energy, Wind energy, Uncertainty.
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:: Paper No: GCGW - 2018 – P389 ::

AN ELECTRICAL NETWORK CONNECTED FUEL CELL BASED 
ON (MLFFN) MULTILAYER FEED FORWARD NEURAL NETWORK

Rachid Dehini1*, Berbaoui Brahim2

1Electrical engineering Department, University of Tahri Mohamed, Bechar, Algeria. 
2Centre de Developpement des Energies Renouvelables, Unité de Recherche en Energies Renouvelables en Milieu Saharien, 

Algiers.
*Corresponding author e-mail: dehini_ra@yahoo.fr

Electrical Power utility should continually provide the flow of energy at their customers, with maintaining si-
nusoidal and symmetrical voltage at the constant frequency and rms value of supply voltage. But due to power 
system variations under normal operation and to unwanted events like short-circuit faults, the Power utility never 
assure these requirements. The aim of this paper is to present a shunt active compensator supplied by the Fuel 
cells, in shunt active compensator feeds the linear and nonlinear loads by harmonics and reactive currents and the 
overload energy is released to the power system. 

In order to reach multifunctions as harmonic mitigation, reactive and active power control, this paper uses the 
(MLFFN) Multilayer Feed Forward Neural Network as a control system; the plan is made up of fuel cells, linked 
to a shunt active compensator. The simulation results prove the efficiency of this plan with the mentioned method 
for release the fuel cell energy to the power system and power quality improvement.

Keywords: PEMFC, MLFFN, Power-Factor, active compensator, harmonics current

:: Paper No: GCGW - 2018 – P390 ::

THE PERCEPTION OF NATURAL AND BUILT ENVIRONMENT 
OF SECONDARY SCHOOL STUDENTS

Ebru Güller1, Ayça Tokuç1, Gülden Köktürk1, Kutluğ Savaşır1, Muammer Çiftçili2, Ahunur Aşıkoğlu1, L. 
Gülcan Gürsoy1, Can Taşpınar3, Zeynep Serra Güneş1

1Dokuz Eylül Üniversity, Izmir, Turkey
2 İzmir Konak Provincial Directorate of National Education

3İzmir Economy University
*Corresponding author e-mail: dehini_ra@yahoo.fr

The problems we face today like climate change are the product of the society’s current outlook on the environment 
as a source and product that can be utilized as necessary. Therefore, a solution requires a different outlook to bring 
solution to such environmental problems. One approach is awareness campaigns on the interaction of humans 
with their environment. Another is a more 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 
environment and their interaction with each other. The project involved six secondary schools and 130 students. 
The students were selected from different socio-economic backgrounds and academic and art achievements. 

Their perception of natural and built environmental problems were taken individual pretest and group study. In 
the group study, they discussed and listed the most significant natural problems they perceived and generated 
solutions for these problems. These problems and solutions are given and grouped in this paper. The similarities 
and differences between the children’s perceptions are highlighted. The results indicate that most of the children 
perceive smoke, deforestation and hunting of natural wildlife as one of the most significant problems. Climate 
change is in the list, even though it is not perceived as the highest priority, solutions regarding the most significant 
problems such as utilization of renewable energy, reducing smoke and planting more trees also would contribute 
to mitigating climate change.

Keywords: Nature, Environmental awareness, Environmental perception, Natural environment, Built 
environment

:: Paper No: GCGW - 2018 – P391 ::

DEVELOPMENT OF PHASE CHANGE MATERIAL/DIATOMITE 
NANOCOMPOSITES FOR THERMAL ENERGY STORAGE

Yeliz Konuklu1,2* , Orkun Ersoy2,3, Fatma Erzin1

1 Nigde Ömer Halisdemir University, Faculty of Arts and Sciences, Department of Chemistry, Nigde, 51240, Turkey
2 Nigde Ömer Halisdemir University, Nanotechnology Application and Research Center, Nigde, 51240, Turkey

3Nigde Ömer Halisdemir University, Department of Geological Engineering, Nigde, 51240, Turkey
*Corresponding author e-mail: ykonuklu@ohu.edu.tr 

Global warming is one of the most important consequences of excess energy consumption. Phase change materi-
als can be used as energy storage materials to reduce heating and cooling load of buildings. This work aims to de-
velop thermally stable natural Phase Change Material/diatomite composites for thermal energy storage applica-
tions like buildings. Phase change material(PCM) is one of the effective solution in curing global warming. Phase 
change materials store or release large amounts of heat as they change phase like from solid to liquid. Diatomite 
is one of the important natural raw material with significant reserves in Turkey. Diatomite has tubular structure 
with nano pores which become important in composite preparation. Phase change material/diatomite nanocom-
posites provides a new solution in energy storage materials. The nano pores of diatomite protects phase change 
materials (PCMs) from environmental effects as a shell material and phase changing occurs in nanopores of di-
atomite. In this study PCM/diatomite composites were prepared. The properties of PCM/diatomite composites 
have been characterized by scanning electron microscopy (SEM), differential scanning calorimetry (DSC), and 
Fourier transform infrared (FTIR) spectral analysis.

Keywords: phase change material, thermal energy storage, diatomite, composite
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:: Paper No: GCGW - 2018 – P392 ::

ANALYSIS AND OPTIMIZATION PROPOSAL OF A TYPICAL 
BUILDING IN TEHRAN USING TRNSYS SOFTWARE

Ehsan Gholamian1*, Pedram Hanafizade1, Pouria Ahmadi2, Nader Javani3 

1Center of Excellence in Design and Optimization of Energy Systems, School of Mechanical Engineering, College of Engineering, 
University of Tehran, Tehran, Iran

2 Fuel Cell Research Lab (FCReL), Simon Fraser University (SFU), Vancouver, BC, Canada,
3Yildiz Technical University, Istanbul, Turkey

 *Corresponding author e-mail: E.Gholamian@ut.ac.ir 

In this research, a home-made engineering project in Tehran will be developed which will be close to zero in 
terms of energy (this will be discussed later). To achieve this goal, the house should be optimized in terms 
of energy consumption and effective parameters of the building architecture, cooling and heating systems as 
well as lighting and other power consuming equipment should be properly located and optimized in order 
to reduce energy losses through this. In the current paper a multizone building is simulated in TRNSYS and 
in Tehran’s wheatear condition, the heating and cooling demand is presented in air-conditioned state of the 
house. results show that. How this Building Needs Energy in the times of the year in the city of Tehran. The 
types of walls are illustrated, and the amount of heating and cooling demand needed in the conditioned system 
is shown in Figure 3.

Keywords: TRNSYS, Building Optimization, Sensible heating, Sensible Cooling

:: Paper No: GCGW - 2018 – P393 ::

THEORETICAL INVESTIGATION OF BUOYANT AIRBORNE 
WIND TURBINES FOR A MODEL AND PROTOTYPE IN TERMS 

OF QUANTITY OF HELIUM FOR BALANCE CONDITIONS
Kemal Bilen1*, Saime Damla Erhan2, Senem Bektaş3, Gizem Çimendağ4, Okan Erdoğan5

1 Ankara Yıldırım Beyazıt University, Department of Mechanical Engineering, Ankara, Turkey 
*Corresponding author e-mail: kemal.bilen@ybu.edu.tr

The researches on the wind turbines which are using wind energy which is clean and renewable as energy 
source have been increasing in recent years because of global warming etc. However, the potential for causing 
negative effects on the environment in the installation and operation of conventional wind turbines is at a level 
that cannot be neglected. For this reason, in this study; the introduction and development of the Buoyant 
Airborne Wind Turbines (BATs), which differ in many aspects from the classical wind turbines and are not yet 
well recognized in our country, are targeted. These turbines used to obtain electricity from low or high-altitude 
winds, generally, consist of flexible body (balloon), fuselage wings, airfoil, rotor, generator, helium gas, and 
ropes connecting the turbine to the ground. This kind of turbine doesn't demand big and expensive towers 
which are used for traditional wind turbines which have vertical or horizontal axes. These portable turbines 
can be constructed in places where they will be used about in a day without need for large-capacity lifting ma-
chines. Also, it is one of the most important advantages of these turbines, that they can benefit strong winds at 
the high altitudes which cannot be reached to by other turbines.

In this theoretical study; it is aimed to investigate the introduction and development of BATs and to examine 

the variation of the maximum electrical power that can be produced by their model and prototype (actual 
sized turbine) with the height. Also, in the study; change of temperature, pressure, and density of atmospheric 
air and mean speed of wind with the height and the amount of helium that must be contained by a wind tur-
bine in order for such a turbine to be balanced in vertical direction at a certain height are determined. More-
over, drag force acting in the horizontal direction to this type of wind turbine at a given altitude is calculated. 
Finally, the average air density in a zone between the ground and a certain height is calculated.

Thus, within this study; change of the properties of atmospheric air, the average wind speed, and the maximum 
electrical power that can be generated by means of a BAT type wind turbine of a specific size with the height 
are theoretically determined. In addition, in order to make these turbines known; the maximum electrical 
power that can be produced by a certain scaled model of this specific BAT to be used in Ankara at various 
heights near the ground was calculated. Using these obtained results, a comparison is made between the model 
and the prototype in terms of the theoretical electrical power that can be produced.

Keywords: Buoyant airborne wind turbine, Wind energy, Wind power, Properties of atmospheric air, Helium 
gas.

:: Paper No: GCGW - 2018 – P394 ::

ENERGY STORAGE MATERIALS: SEPIOLITE/PHASE CHANGE 
MATERIAL NANOCOMPOSITES 

Yeliz Konuklu1,2*, Orkun Ersoy2,3, Fatma Erzin1

1Nigde Ömer Halisdemir University, Faculty of Arts and Sciences, Department of Chemistry, Nigde, 51240, Turkey
2Nigde Ömer Halisdemir University, Nanotechnology Application and Research Center, Nigde, 51240, Turkey

3Nigde Ömer Halisdemir University, Department of Geological Engineering, Nigde, 51240, Turkey
*Corresponding author e-mail: ykonuklu@ohu.edu.tr

Phase change materials are energy storage materials and can used to decrease heating and cooling load of 
buildings and also to obtain thermal management in many thermal energy storage applications. Thermal en-
ergy storage (TES) in PCMs, allows to use of energy which is stored in the time available from renewable 
energy sources when it is needed. The studies of thermal energy storage in natural mineral/PCM composites 
show an increase in recent days. Sepiolite is important natural mineral with significant reserves in our country.  
Due to its morphological and chemical properties it can be used as supporting material of composites. This 
study focuses on preparation of Sepiolite phase change material composites which can be used in thermal en-
ergy storage applications. Sepiolite was used as supporting material of phase change material composites. The 
thermal analysis indicates that Sepiolite/phase change material which was prepared in this study exhibit good 
thermal properties. This study has a great importance for our country’s economy because of utilizing major 
underground riches of sepiolite as value-added technological products as energy storage materials.

Keywords: Phase change material, Thermal energy storage, Composite, Sepiolite, Energy storage materials
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:: Paper No: GCGW - 2018 – P395 ::

DEGRADATIONS IN POROUS COMPONENTS OF A PROTON 
EXCHANGE MEMBRANE FUEL CELL UNDER FREEZE-THAW 

CYCLES 
Adnan Ozden*, Samaneh Shahgaldi, Jian Zhao, Xianguo Li, Feridun Hamdullahpur

Department of Mechanical and Mechatronics Engineering, University of Waterloo, 200 University Avenue West, Waterloo, ON 
N2L 3G1, Canada

*Corresponding author e-mail: aozden@uwaterloo.ca

Proton exchange membrane (PEM) fuel cells are promising energy-conversion devices, particularly for 
next-generation transportation applications. However, fuel cells in such applications are likely to experience 
sub-freezing conditions, which triggers ice-formation (hence volumetric expansions) in porous cell compo-
nents, including macroporous substrate (MPS), microporous layer (MPL), and anode and cathode catalyst 
layers (CLs), eventually deteriorating their morphological, microstructural, and physical characteristics. With 
an improved understanding of these components’ degradation patterns under freeze-thaw cycles, their dura-
bility could be substantially improved, which would enhance the fuel cells’ suitability for end-use applications. 
In this study, MPSs, double-layer GDLs (MPL deposited MPSs), and catalyzed electrodes are exposed to con-
secutive 60 freeze and thaw cycles between the temperatures of -40°C and 30°C; and morphological, micro-
structural, and physical characteristics of these porous components are investigated on completion of each 
15 cycles. The results show that continuous cycling of the temperature causes different degradation patterns 
in different components since each component is comprised of different materials. The MPS faces relatively 
less degradation in its morphological, microstructural, and physical characteristics than the other porous com-
ponents, i.e., MPL and CLs, such that only the macro-scale pores become relatively larger, and the polymeric 
binder at the interfaces of carbon fibers detaches from the surfaces, and in some locations, this detachment 
causes formation of relatively small-scale pores. These changes noticeably decrease the MPS’s surface wettabil-
ity while increasing its gas permeability. However, the MPL and CL experience relatively more degradation, 
and both the components’ surface becomes gradually inhomogeneous during the cycling. For example, in 
the MPL, the hydrophobic agent agglomerates detach from some locations, and these agglomerates combine 
and become even larger throughout the surface, leading to an undesirable surface morphology, and significant 
deterioration in its surface wettability. However, in the CLs, the polymeric binder detaches from the surface 
and agglomerates in certain locations, eventually leading to an inhomogeneous surface morphology, as well as 
physical characteristics. During the continuous cycles, both the MPL and CL, experience severe material loss, 
noticeably increasing their mean pore size and gas permeability. 

Keywords: Proton exchange membrane fuel cells, Gas diffusion layer, Microporous layer, Catalyst layer, 
Freeze-thaw cycles

:: Paper No: GCGW - 2018 – P396 ::

ON SOME CLIMATE CHANGE SPECIFICS ON THE TERRITORY 
OF GEORGIA

Teimurazi Davitashvili
Tbilisi State University, Georgia

*Corresponding author e-mail: tedavitashvili@gmail.com

The problem of climate change resulting from the growing anthropogenic factors acquires a particular impor-
tance for Georgia too. The Georgian climate is characterized by a specific diversity. Namely the statistical pro-
cessing of the data of mean climatic temperature of the last ninety years exposed the regularity of the climate 
cooling in the West Georgia and warming in the East Georgia. Also there were elicited those micro-regions 
where mean climatic temperature had not changed in time. In the present study with the view of finding out the 
details of the atmospheric currents transformation and the effects of thermal and advective-dynamic factors 
of atmosphere on the climate changes in Georgia some numerical experiments have been performed by WRF 
model. The specific properties of regional climate warming process in the eastern Georgia have been studied by 
statistical methods and mathematical modelling. Some experiments correspond to RegCM4.7 model physics 
options that have been used to study both regional climate and dust effect over the territory of Georgia are 
presented. Some results of investigation of Georgian’s glaciers pollution and its melting process are given.

Keywords: Georgia, Climate change, WRF, RegCM models, Dust.

:: Paper No: GCGW - 2018 – P397 ::

TECHNICAL ASSESSMENT OF A FUEL CELL-BATTERY HYBRID 
DRIVE POWER SYSTEM: A SYSTEM DYNAMICS APPROACH

Suleyman Aykut Korkmaz1*, Can Ozgur Colpan2, A. Güldem Cerit1

1Dokuz Eylül University, Maritime Faculty, Department of Marine Engineering, 
2Dokuz Eylül University, Department of Mechanical Engineering, Izmir, Turkey 

*Corresponding author e-mail: aykut.korkmaz@deu.edu.tr

In this study, a fuel cell/battery hybrid propulsion power system for a ferry was modeled in MATLAB/Sim-
ulink environment. The main engine power values needed for the ship to be used for simulation are obtained 
on board by recording them instantaneously. Three different battery types (lead-acid battery, nickel metal hy-
dride battery, and lithium-ion battery) are selected for the model. In simulations, the situation in which the 
ferry can only provide one day's transport requirement using the fuel cell-battery hybrid power system is as-
sessed. The comparison of the weight of the batteries used was based on the assumption that the batteries were 
fully discharged starting from a hundred percent charge. In addition, a system dynamics approach has been 
implemented using the Vensim® package program so that the suitability of the designed model can be evaluated 
more accurately by considering the entire system. As a result of the evaluations carried out within the scope of 
the acceptance, the lithium-ion type batteries were found to be the most suitable for working with PEM type 
fuel cells among the selected batteries. However, it is also stated that the need for daily propulsion power of the 
ship is evaluated only by batteries and that the most suitable battery type is carried out as nickel metal hydride 
battery. As a result of the evaluation made, it was seen that the fuel cell/battery hybrid power system was not 
able to attain sufficient weight gain and these technologies are needed to be developed.

Keywords: Fuel cells, Vensim®, System dynamics, MATLAB/Simulink, Hybrid propulsion system.
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:: Paper No: GCGW - 2018 – P398 ::

POLY(VINYL ALCOHOL)/NAFION NANOFIBROUS MEMBRANES 
FOR THE USE IN DIRECT METHANOL FUEL CELLS

Rumbidzai Etina Zizhou1, Ahmet Çay2*, E. Perrin Akçakoca Kumbasar2, Can Ozgur Çolpan3

1 Ege University, Graduate School of Natural and Applied Sciences, Department of Textile Engineering, Izmir, Turkey
2 Ege University, Faculty of Engineering, Department of Textile Engineering, Izmir, Turkey

3 Dokuz Eylul University, Faculty of Engineering, Department of Mechanical Engineering, Izmir, Turkey 
*Corresponding author e-mail: ahmet.cay@ege.edu.tr 

Bead-free PVA/Nafion nanofibres were produced using electrospinning method. Resultant PVA/Nafion nanofi-
bres were stabilised using two different methods such as BTCA crosslinking and thermal stabilisation, followed by 
sulfonation of PVA part. FT-IR analysis demonstrated that the membranes was stabilised and sulfonated success-
fully. Thermal, water, methanol and oxidative stability of the membranes were tested as well as ion-exchange ca-
pacity. Morphological changes in the structure were analysed using SEM analysis. Thermally stabilised PVA/Na-
fion nanofibrous membrane was found to be stable against water, methanol and oxidative effects. The nanofibrous 
structure was well preserved after treatments, while the other membranes became a film-like material. Thermal 
stability of PVA/Nafion nanofibrous membrane was similar to that of commercial Nafion® 115 membrane up to 
200 °C. In conclusion, it was indicated that thermally stabilised PVA/Nafion nanofibres have sufficient stability to 
fuel cell working conditions and higher swelling degree would be advantageous particularly in terms of reducing 
methanol permeability directly in methanol fuel cells. 

Keywords: Direct methanol fuel cell, Nafion, poly(vinyl alcohol), Nanofibre, Stability.

:: Paper No: GCGW - 2018 – P399 ::

DUST INFLUENCE ON GEORGIAN CLIMATE 
Teimuraz Davitashvili

 I.Vekua Institute of Applied Mathematics of Tbilisi State University, Tbilisi, GEORGIA
e-mail: teimuraz.davitashvili@tsu.ge

In the present study with the view of finding out the details of the dust aerosols influence on the climate changes 
in Georgia some numerical experiments have been performed by WRF and RegCM models. Toward this purpose 
we have examined dust aerosols short term transfer by WRF/Chem model and its long term 30 years simulations 
with and without dust effects based on RegCM4.7 model with 16.7 km resolution over the Caucasus domain 
and with 50 km resolution encompassing most of the Sahara, the Middle East, the Great Caucasus with adjacent 
regions. Results of calculations have shown that dust aerosol is an active player in the climate system of Georgia.  

Keywords: Dust, climate change, WRF model, RegCM model, Georgia 

:: Paper No: GCGW - 2018 – P400 ::

A WELL TO PUMP LIFE CYCLE ENVIRONMENTAL IMPACT 
ASSESSMENT OF HYDROGEN PRODUCTION ROUTES

Osamah Siddiqui*, Ibrahim Dincer
University of Ontario Institute of Technology, Faculty of Engineering and Applied Science, Ontario, Canada

*Corresponding author e-mail: osamah.siddiqui@uoit.net

In this study, a well to pump life cycle assessment is performed for hydrogen production routes of water elec-
trolysis via U.S electricity mix, biomass gasification, coal gasification, steam methane reforming, hydrogen 
production from ethanol and methanol. The CML 2001 impact assessment methodology is utilized to convert 
the associated emissions to environmental impacts. Hydrogen production route through water electrolysis by 
utilizing the U.S electricity mix is found to have comparatively higher life cycle global warming potential of 
28.6 kgCO2eq/kg H2, acidification potential of 0.069 kgSO2eq/kg H2 and human toxicity potential of 0.033 kg 
DCBeq/kg H2. Also, hydrogen production route utilizing ethanol is determined to have comparatively higher 
life cycle eutrophication potential of 0.0043 kg PO4eq/kg H2 and photochemical ozone creation potential of 
0.0045 kg etheneeq/kg H2. Coal gasification hydrogen production route is found to have high global warming 
potential, however, it has lower environmental impacts when other impact categories are considered. The re-
sults of this study signify the importance of life cycle assessment in comparing the environmental sustainabil-
ity of hydrogen production routes.

Keywords: Hydrogen production, Life cycle assessment, Environmental impacts, Comparative assessment
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LIFE CYCLE & COST ANALYSIS (LCCA) FOR MICROALGAE 
PRODUCTION: A CASE STUDY OF PILOT SCALE APPLICATION

Emre Oguz Koroglu1*, Huseyin Elcicek2, Hulya Yoruklu1, Bestami Ozkaya1, Ahmet Demir1

1Yildiz Technical University, Department of Environmental Engineering, Istanbul, Turkey
2Yildiz Technical University, Department of Naval Architecture and Marine Engineering, Istanbul, Turkey

*Corresponding author e-mail: ekoroglu@yildiz.edu.tr

The microalgae represent a potential feedstock for fuels and other valuable chemicals and are considered as 
potential sources for bioenergy production.  However, the large‐scale application of microalgal by-product 
production would be limited cost of lipid extraction and the availability of water, CO2 and nutrients. As such, 
the aim of this paper is to analyze the potential environmental benefits and shortcomings for the harvesting of 
microalgae in the biofuel production process.  The method employed is a comparative LCA, where four alter-
native scenarios based on the application of two cultivation technologies are taken into account.

Keywords: Microalgae, biodiesel, energy, LCA, cost
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:: Paper No: GCGW - 2018 – P402 ::

INVESTIGATION OF MICROBIAL COMMUNITIES IN THE 
FIELD-SCALE CO-COMPOSTING OF SEWAGE SLUDGE AND 

ORGANIC MUNICIPAL SOLID WASTES
Şenol Yildiz1*, Emre Oğuz Köroğlu2, Ahmet Demir2, Bestami Özkaya2, Osman Atilla Arikan3

1ISTAÇ, Istanbul Metropolitan Municipality, International Natural Gas Training, Test and Certification Center (UGETAM), 
Pendik, Istanbul, Turkey

2Yildiz Technical University, Department of Environmental Engineering, Istanbul, Turkey
3Istanbul Technical University, Department of Environmental Engineering, Istanbul, Turkey

* Corresponding author e-mail: senolyildiztr@gmail.com

According to European Landfill Directive (99/31/EC) and Turkey Landfill Regulation the total amount of 
biodegradable wastes disposed in landfills must be gradually reduced. Therefore, alternative options should be 
used to treat sewage sludge and municipal solid wastes which are mostly landfilled in Turkey. Co-composting 
of these waste streams is a suitable method yielding a useful product. The objective of this study was to de-
termine microbial community during the field scale co-composting of sewage sludge and organic municipal 
solid wastes with addition of bulking agents. Aerated static pile of approximately 26 m3 was used for 56-day 
composting process. Investigations of diversity dynamics depending on temperature were determined by de-
naturing gradient gel electrophoresis and sequencing of bacterial 16SrDNA-PCR products. Changes of physi-
cochemical parameters and biodegradability during the process were also monitored. Results show that most 
of microbial group’s role in composting process was temperature dependent and composting was designated 
by its characteristic thermal profile.

Keywords: Aerated static pile, Composting, Microbial community, Organic municipal solid wastes, Sewage 
sludge
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DEVELOPING HALOGEN-FREE POLYSTYRENE WITH 
ENHANCED FIRE RESISTANCE

Ebru Erünal1,*, Christian Paulik2

1Cukurova University, Turkey
2Johannes Kepler University Linz, Austria

* Corresponding author e-mail: s eerunal@cu.edu.tr

Greenhouse gas emissions for the energy demand of buildings significantly exceed those from transportation. 
Thus, energy efficiency in buildings is considered as a potential challenge of global energy and climate change. 
Nearly 35% of the total CO2 emissions come from heating and cooling buildings. Hence, good insulation is 
the key parameter to reduce emissions and obtain efficient energy usage in buildings. Expandable polystyrene 
insulation boards are one of the most preferred materials due to their advantages like constant thermal resis-
tance, sustainability, chemical inertness, dimensional stability and low costs. However, the exclusion of hex-
abromocyclododecane (HBCD) from these materials regarding environmental and health concerns caused a 

decrease in their fire resistance. Therefore, to develop a halogen-free alternative flame retardant to be used in 
polystyrene products is of crucial importance. The objective of this project is to develop halogen-free flame 
retardant polystyrene by the addition of melamine derived flame retardant materials which are already used 
in different industries other than polystyrene. Melamine cyanurate is used for polyamides, polyurethanes, ep-
oxides and polyolefins. It is stable up to 320°C and has the following flame-retarding mechanisms as heat sink 
from deposition and oxygen dilution due to the vaporization of melamine during combustion. On the other 
hand, melamine phosphate based salts release water above 200°C acting in a heat sink mechanism. Above 
350°C melamine-poly-phosphate undergoes decomposition and form a char around the polymer leading to 
prevent oxygen interaction during combustion. Melamine cyanurate and phosphate additives were mixed 
during suspension polymerization of polystyrene in order to obtain fire resistant polystyrene. The interaction 
of the monomer, melamine salts and suspension agents along with changes in viscosity was tracked to sustain 
the suspension system.

Keywords: Climate change, Energy efficiency in buildings, Insulation, Polystyrene boards

:: Paper No: GCGW - 2018 – P404 ::

DIFFERENT STATISTICAL MODELS OF BIOCHEMICAL 
METHANE POTENTIAL (BMP) FOR DIFFERENT SUBSTRATE TO 

INOCULUM RATIO
Hulya Civelek Yoruklu1*, Emre Korkmaz1, Neslihan Manav Demir1, Bestami Ozkaya1, Ahmet Demir1

1Yildiz Technical University, Faculty of Civil Engineering, Department of Environmental Engineering, Istanbul, Turkey
*Corresponding author e-mail: hcivelek@yildiz.edu.tr

In this study, biochemical methane potential was determined using different substrates (macroalgae and market 
place waste), different substrate inoculum ratios (SIRs – 0.5, 2.0, 4.0, and 6.0 gVSsubstrate/gVSinoculum), different 
temperatures (35, 45, and 55°C), and different pretreatment methods (microwave, thermal and ultrasound). 
Also, the first-order kinetic model, the modified Gompertz equation, logistic function and transference func-
tion were used to estimate performance parameters and cumulative biogas production. All models agreed well 
with experimental data with coefficients of determination between 0.90 and 0.99, where the transference func-
tion was much better (R2>0.99) than the other three models. The maximum biogas production was obtained 
from the transference function were 295.4 m3/tone waste at 35°C. Although the biogas production rate change 
was negligible after pretreatment, the lag period was observed to decrease (from 1.49 and 1.10 to 0) significant-
ly. Transference function plot both had higher correlation than the others rise to maximum plot for simulating 
cumulative biogas production.

Keywords: Biochemical methane potential (BMP), kinetic model, macroalgae, market place waste



202 203

June 24 - 28, 2018
Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018
7th GLOBAL CONFERENCE 
on GLOBAL WARMING

7th GLOBAL CONFERENCE 
on GLOBAL WARMING June 24 - 28, 2018

Hotel Wyndham Grand Izmir Ozdilek, Izmir, Turkey 

GCGW - 2018

ORAL AND POSTER SESSIONSORAL AND POSTER SESSIONS

:: Paper No: GCGW - 2018 – P405 ::

BIOENERGY PRODUCTION FROM CHLORELLA VULGARIS AND 
NANNOCHLOROPSIS OCULATA CULTIVATED IN A PILOT SCALE 

SYSTEM
Hulya Yoruklu1*, Tuba Genc1, Emre Oguz Koroglu1, Ahmet Demir1, Bestami Ozkaya1

1 Yildiz Technical University, Department of Environmental Engineering, Istanbul, Turkey 
*Corresponding author e-mail: hcivelek@yildiz.edu.tr 

Microalgae is a promising alternative source of biomass for bioenergy production for replacing conventional fossil 
fuels in the last decade. It is of quite important to determine the most feasible bioenergy products that can be 
produced from microalgae. The present study investigates the bioenergy production from microalgae cultivated 
in a pilot scale system. Three different system, lipid production, biomethane production via anaerobic digestion, 
and directly electricity production via microbial fuel cell were examined within this scope. Considering the data 
obtained, it has been decided that the lipid production was the best option with the 50% lipid conversion rate.

Keywords: Microalgae, Lipid extraction, Biological methane production (BMP), Microbial fuel cell (MFC)

:: Paper No: GCGW - 2018 – P406 ::

HYDROGEN AS A SUSTAINABLE TRANSPORTATION FUEL TO 
COMBAT GLOBAL WARMING

Canan Acar 1*, Ibrahim Dincer2

1Faculty of Engineering and Natural Sciences, Bahcesehir University 
Çırağan Caddesi No: 34353 6 – 4 Beşiktaş, Istanbul, Turkey

2Faculty of Engineering and Applied Science, University of Ontario Institute of Technology
2000 Simcoe Street North, Oshawa, Ontario, L1H 7K4, Canada

*Corresponding author e-mail: Canan.Acar@eng.bau.edu.tr

Hydrogen is seen as the major component of future sustainable energy systems. Transportation sector is one 
of the largest consumers of the global energy market. Hydrogen can become a promising fuel for sustainable 
transportation by providing clean, reliable, safe, convenient, customer friendly, and affordable energy. In this 
study, the possibility of hydrogen as the major fuel of future transportation systems has been investigated com-
prehensively based on the recent studies published in the literature. Due to its several characteristic advantages 
such as energy density, abundance, ease of transportation, a wide variety of production methods from clean 
and renewable fuels with zero or minimal emissions; hydrogen is a great chemical fuel which can potentially 
replace fossil fuel use in internal combustion engines. In order to take advantage of hydrogen as an internal 
combustion engine fuel, existing engines should be redesigned to avoid abnormal combustion. Hydrogen use 
in internal combustion engines could enhance system efficiencies, offer higher power outputs per vehicle, and 
emit lower amounts of greenhouse gases. Even though hydrogen powered fuel cells have lower emissions than 
internal combustion engines, they require additional space and weight and they are generally more expensive. 
Therefore, the scope of this study is hydrogen fueled internal combustion engines. It is also highlighted that in 

order to become a truly sustainable and clean fuel, hydrogen should be produced from renewable energy and 
material resources with zero or minimal emissions at high efficiencies.

Keywords: Hydrogen, Fuel, Sustainability, Internal combustion engine, Transportation, energy

:: Paper No: GCGW - 2018 – P407 ::

INNOVATIVE CATALYST SYNTHESIS AND PERFORMANCE 
TESTS ON DIRECT ALCOHOL FUEL CELLS

Etkin Barış Çetin1, C. Özgür Çolpan2, Ebru Erünal3* 
1Dokuz Eylül University, Nanoscience and Nanoengineering Department, İzmir, Turkey

2Dokuz Eylül University, Mechanical Engineering Department, İzmir, Turkey 
3Çukurova University, Department of Chemical Engineering, Adana, Turkey 

*Corresponding author e-mail: eerunal@cu.edu.tr

Reduced graphene oxide (rGO) supported Fe-Ni nanocatalysts doped with N were synthesized for direct 
methanol fuel cells as an alternative to precious metal catalysts. Graphene oxide (GO) was prepared via im-
proved Hummers (Marcano) method while catalysts were prepared via a combined sacrificial support and wet 
impregnation methods. By this way, graphene oxide was obtained without exfoliation. N doping was provided 
by pyrolysis of urea which also provided the reduction of GO support simultaneously.  Fe:Ni ratio was selected 
as 3:1. XRD measurements of the catalysts confirmed the reduction of graphene oxide layer while three char-
acteristic diffraction peaks of FeNi alloy corresponding to (111), (200) and (220) as 43.39°, 55.0° and 78.26°, 
respectively, were also verified. The average crystallite size of the FeNi catalyst was calculated via Scherrer’s 
equation around 3 nm. Moreover, the interlayer distance of 7.92 Ǻ of GO shows the efficiency of this method 
to obtain GO without exfoliation process. The electrocatalytic activity for methanol oxidation of the catalysts 
was obtained with Cyclic Voltammetry (CV) applied between 1.0 V – 2.0 V at a scanning rate of 50 mV s-1. The 
catalyst amount employed for the working electrode with a surface area of 1cm2 was around 16.8 mg. The electro-
chemical measurements were carried out in a 0.5 M H2SO4  electrolyte that contains 1.0 M MeOH. A maximum 
of 0.03142 mA was obtained against 2 V. Hence, CV measurements showed that even though a low catalyst to 
surface area ratio was applied on test, the oxidation process takes place during the electrocatalytic activity with a 
reasonable value when compared to the other studies based on non-precious electrocatalysts for direct methanol 
fuel cell applications.

Keywords: Direct methanol fuel cells, Non-precious electrocatalysts, Sacrificial support method. 
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:: Paper No: GCGW - 2018 – P408 ::

NUMERICAL INVESTIGATION OF THERMAL HYDRAULIC 
EFFECT OF PLATE NUMBER OF BRAZED PLATE HEAT 

EXCHANGERS 
Caner Şenkal1*, Çağatay Kök2

1Bosch Thermotechnology Isıtma ve Klima Sanayi Ticaret Anonim Sirketi, Gaziler Cad. Keçiliköy Osb, 45030 Manisa, Turkey
2Izmir Institute of Technology, Mechanical Engineering Department, Gülbahçe Mah., 35430 Urla/İzmir, Turkey

*Corresponding author e-mail: caner.senkal@tr.bosch.com

Plate heat exchangers (PHE) are thermo-hydraulic components which have high heat transfer rate for per unit 
plate surface area. PHE’s are utilized as secondary heat exchanger in combi boilers in order to produce hot water 
for domestic use. BPHE’s – brazed plate heat exchangers are heat exchangers where stainless steel corrugated 
plates are brazed with copper to form PHE channels wherein domestic water and closed circuit hot water flows 
side by side. The heat of the hot water which flows in central heating channel (CH), is transmitted to the relatively 
cold-water flows in the domestic hot water (DHW) channel, so, warm tap water is obtained in the end of this heat 
transfer process. Within Bosch thermotechnology, Manisa-Turkey site is responsible of producing BPHE, nearly 
550.000 pieces are produced all the year round 2017.

In the current study, thermal hydraulic performance of plate number of a brazed plate heat exchanger (BPHE) was 
investigated numerically. Numerical results showed that heat exchange taken place throughout flow channels are 
not uniform channel to channel. Flow rate maldistribution was observed between channels and this was empha-
sized as less number of plates used to construct entire BPHE.

Keywords: Plate heat exchanger, PHE, Numerical simulations, Domestic hot water. 

:: Paper No: GCGW - 2018 – P409 ::

NUMERICAL INVESTIGATION OF THERMAL HYDRAULIC 
EFFECT OF PLATE NUMBER OF BRAZED PLATE HEAT 

EXCHANGERS 
Tunahan Akış1*, Mehmet Akif Ezan1, Serdar Çelik2, Abdullatif Hamad2, Erim Yanık2, Orhan Ekren3, 

Ahmet Yılancı3

1Dokuz Eylül University, Izmir, Turkey
2Southern Illinois University Edwardsville, USA

3Ege University, Solar Energy Institute
*Corresponding author e-mail: tunahannakis@hotmail.com

In this study, a numerical model of a cylindrical magnetocaloric regenerator in a Halbach array is developed in 
ANSYS-FLUENT. The model consists of three components as (i) Halbach array, (ii) Magnetocaloric material 
and (iii) Heat transfer fluid. The system is reduced into 2D numerical due to the axisymmetric geometry of 
the physical problem. To simulate the fluid flow, a pressure difference is defined between the inlet and outlet 
sections of the fluid domain. In the proposed computational scheme, a segregated approach is followed to 

consider spatial distribution of the magnetic field. To do so, a two-dimensional magnetic field within the mag-
netocaloric material is determined using an analytical approach, and the results are then integrated into the 
ANSYS-FLUENT with a dedicated user-defined function (UDF). Hydrodynamic and heat transfer character-
istic of the proposed system is evaluated under various flow Reynolds number.

Keywords: Magnetic Refrigeration, Weiss Mean Field Theory, Magnetocaloric Effect, Magnetic Regenerator.

:: Paper No: GCGW - 2018 – P410 ::

REHABILITATING THE CARBON CYCLE WITH BIODESIGN IN 
ARCHITECTURE

Onur Kırdök*, Didem Altun, Deniz Dokgöz, Ayça Tokuç
Dokuz Eylul University, Department of Architecture, Izmir, Turkey

*Corresponding author e-mail: arch.onurkirdok@gmail.com

The carbon emission has reached enormous rates all around the world since the beginning of the industrial 
revolution. These releases have negative effects on the carbon cycle, which has a direct effect on the life over 
the Earth. The urbanization causes a wide pie on the chart of carbon dioxide emissions. Therefore, architects 
and engineers have to look for new solutions in their designs and products to achieve zero emission release. 
But it is generally overlooked that the process of construction has its own big slice, around 40%, resulting in 
emissions, during the construction process itself (from materials extraction, processing, transportation, as-
sembly etc.). Thus, it usually harms the carbon cycle in the environment and is considered to have an impact 
on clmate change. 

This paper aims to investigate if another kind of architecture is possible by linking biodesign and bioarchitec-
ture concepts and using them to rehabilitate the carbon cycle. It focuses on two case studies of bio-design in 
architecture which offers novel low carbon emission construction process by creating the product by or within 
the nature itself; Neri Oxman’s Slik Pavillion and Wolf Hilbertz’s Sea-Autopia Ampere (Eco-Island City) pro-
posals. “A new approach to eco-construction methods can be achieved by Bio-Architecture”; is the hypothesis 
of the study. Bio-design is slowly coming to reality by the fast development in Technology and science. The 
results indicate the potential effects of Bio-architecture on the environment.

Keywords: Bio-Architecture, Bio-Design, Eco-Construction, Carbon-cycle, Sustainability.
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:: Paper No: GCGW - 2018 – P411 ::

PERFORMANCE ANALYSIS OF PHOTOVOLTAIC/THERMAL 
SYSTEMS WITH EXTENDED SURFACE

Cem Kalkan1, Jean Duquette2, Ahmet Yılancı3, Şebnem Balaman4, Mehmet Akif Ezan1*

1 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
2 Carleton University, Department of Mechanical and Aerospace Engineering, Ottawa, Canada

3 Ege University, Solar Energy Institute, Izmir, Turkey
4 Dokuz Eylul University, Department of Industrial Engineering, Izmir, Turkey

5 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
*Corresponding author e-mail: mehmet.ezan@deu.edu.tr

Energy demand of the world is increasing day by day. Sun is the one of the main sources in terms of renewable 
energy. Solar energy can be converted to electrical energy with photovoltaic panels. Photovoltaic systems have 
important role in harnessing energy from sun. Photovoltaics have the advantage of being locally available, low 
operation cost and being less pollutant relative to other energy sources. One of the main downside of photo-
voltaic thermal systems is efficiency. Efficiency of photovoltaics are directly related to semi-conductor material 
of panel. Higher efficiencies can be gathered from more quality material which generally costs more than the 
standard materials. In addition to material dependency, efficiency value of photovoltaic system decreases with 
increasing operation temperature. Passive and active approaches can be used for thermal control of the system. 
As active thermal control method application, it is planned to improve the total efficiency of the system by 
forced air circulation through channels which are located under the photovoltaic cells. In addition to forced 
air circulation, aluminum fins added to flow channel in order to increase heat transfer area. In this work, three 
dimensional numerical models of photovoltaic thermal system with air channel developed with ANSYS-FLU-
ENT software. The thermal model consists of five different layers which are glazing glass, photovoltaic cell, air 
gap, absorber plate and air channel. Natural convection effect of the stagnant air in the air gap is simulated via 
efficient thermal conductivity approach. One dimensional thermal model developed in order to validate FLU-
ENT model. After the validation work, steady state and transient numerical analyses have conducted under 
different geometrical parameters and flow control conditions. 

Keywords: Renewable energy, Thermal control of photovoltaic system, Mathematical modelling

:: Paper No: GCGW - 2018 – P412 ::

A NUMERICAL ANALYSIS OF CONDENSERS AND EVAPORATORS 
BY USING TEMPERATURE TRANSFORMING MODEL 

Mehmet Akif Ezan1*, Jean Duquette2, Ilayda Farahnaz Yılmaz3

1 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
2 Carleton University, Department of Mechanical and Aerospace Engineering, Ottawa, Canada

3 Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
*Corresponding author e-mail: mehmet.ezan@deu.edu.tr

In this paper one-dimensional, steady, numerical analysis of the thermal behavior of the tube and tube evaporators 
and condensers has been studied. The governing equations (continuity, energy) in the tubes and the annulus are 

discretized by finite-volume technique and they are solved iteratively by Strongly Implicit Solver (SIS) in MAT-
LAB. This formulation requires the use of empirical correlations for calculating the heat transfer coefficient. Due 
to the transitions in the flow regime (single-phase, two-phase, dry-out, etc.) equations for heat transfer coefficient 
differs. 

In phase change problems, as in the heat exchanger with a multi-phase flow (condensers and evaporators), the 
most widely used methods are enthalpy methods and temperature-based equivalent heat capacity methods. Tem-
perature-transforming model, which combines the advantages of both of the methods, assumes that the phase 
change occurs over a temperature range (mushy zone) instead of a single point. A temperature function for enthal-
py is introduced and necessary thermophysical properties depending on the vapor quality can be calculated. This 
method was modified normally for solidification-melting problems. The aim of this paper is using this method 
for a condensation-evaporation problem and getting reasonable results. Comparisons with different numerical 
results in literature are presented in order to verify and validate the model.

Keywords: Heat exchanger, Phase-Change, Numerical methods, Evaporator, Condenser

:: Paper No: GCGW - 2018 – P413 ::

NUMERICAL MODELING OF HEAT TRANSPORT IN 
FIREFIGHTER CLOTHING AND HUMAN SKIN

Deniz Yılmaz 1*, C. Ozgur Colpan 1,2, M. Serhan Küçüka 1,2 

1 Dokuz Eylul University, School of Natural and Applied Sciences, Mechanical Engineering Department, Buca, Izmir, 35397, 
Turkey

2Dokuz Eylul University, Faculty of Engineering, Mechanical Engineering Department, Buca, Izmir
*Corresponding author e-mail: ylmzdenz@gmail.com 

Firefighters are exposed to high levels of heat due to the nature of their work environment. In the literature, 
several numerical models on the modeling the human skin to find the temperature and tissue damage ratio or 
modeling the firefighter clothing exist; but there are very limited studies on the numerical modeling of com-
bined human skin and firefighter clothing. In this study, a detailed model for this combined control volume 
is developed using COMSOL Multiphysics software. In this model, the equations originating from the heat 
transfer phenomena (conduction, convection, and radiation) within the layers of the human skin and cloth 
are coupled to find the temperature distribution with time and space. In addition, the damage function, which 
determines the burn degree of the tissue, is calculated using the Arrhenius approach. The effects of some pa-
rameters (air gap width and flame gas temperature) on the temperature distribution are investigated.

Keywords: Firefighter clothing, Damage function, Skin temperature, Heat transfer, COMSOL.
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:: Paper No: GCGW - 2018 – P414 ::

GENERATED ELECTRICITY BASED HOURLY AND DAILY 
INTENSITY OF CO2 EMISSIONS 

Can Coskun
Izmir Democracy University, Department of Mechanical Engineering, Izmir, Turkey 

*Corresponding author e-mail: dr.can.coskun@gmail.com

The main aim of this study was to determine electricity generation based on the daily and hourly distribution 
of CO2 emissions. Turkey was chosen for a case study because of the CO2 intensive characteristics of electricity 
generation. Electricity generation based hourly and daily emissions are calculated by utilizing actual data. The 
effective end-user intensity of electricity utilization is calculated for each city. It is determined as CO2 intensity of 
electricity generation fluctuates with both hour and day. It varies from 418.6 g CO2/kWh to 824.6 g CO2/kWh, 
597.8 g/kWh in average. According to hourly basis analyzes, the highest CO2 intensity of electricity generation 
occurs between 06:00 and 07:00. The highest CO2 intensity of electricity generation occurs on Sunday despite the 
lowest electricity demand. The annual total of 162.84 Metric tons of CO2 is released to the atmosphere as a result 
of electricity generation. Electricity generation-based CO2 emission per capita is calculated as 1.912 ton CO2.

Keywords: Global warming, Electricity generation, CO2 intensity of electricity generation, CO2 emission per 
capita

:: Paper No: GCGW - 2018 – P415 ::

POSITIVE ENVIRONMENTAL EFFECTS OF USING RARE EARTH 
ELEMENTS AGAINST GLOBAL WARMING  

Hamdi Tekin1, İsmail Cengiz Yılmaz2

1,2 Istanbul Arel University, Department of Civil Engineering, Istanbul, Turkey 
*Corresponding author e-mail: tekin.hamdi@hotmail.com 

Nowadays, global warming has become one of the most important issue to be concerned, as a result of con-
siderable environmental pollution and depletion of natural resources. The problem of climate change remains 
serious, although many authorities have taken action and lots of sanctions have been made in order to protect 
environment and decrease the pollution. Thus, it is very important to find new ways to prevent environmental 
hazards causing global warming. One of the preventive ways is to promote Rare Earth Elements (REEs), which 
are a set of seventeen metallic elements including scandium, yttrium and fifteen lanthanides. These elements 
are crucial resources for especially high-tech devices used in a variety of sectors. Therefore, it is necessary 
to highlight their positive environmental effects against global warming. In this study, numerous researches 
worldwide showing to which extent Rare Earth Elements are used and their positive role towards global warm-
ing have been analyzed. In addition, interviews are carried out with different professionals to understand the 
real impacts. As a result, it is found that using these elements in industry increase energy efficiency and reduce 
carbon dioxide emission rates considerably. Main sectors benefiting from these elements are metallurgy, auto-
motive, electric-electronic, ceramic, glazing, petro chemistry, energy and many others. These elements can be 
seen on the basis of many green high-tech products. In addition to their positive environmental roles, it is also 

observed that these elements promote the products with their additive features. It is estimated that use of Rare 
Earth Elements will be multiplied with discovery of new features of these elements and their environmental 
advantages.
Keywords: Rare Earth Elements, global warming, environmental effects, energy efficiency

:: Paper No: GCGW - 2018 – P416 ::

THERMODYNAMIC AND ENVIRONMENTAL IMPACT 
EVALUATIONS OF A NOVEL BIOMASS GASIFICATION BASED 

INTEGRATED SYSTEM 
Yunus Emre Yuksel1, Murat Ozturk2*, Ibrahim Dincer3 
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2 Suleyman Demirel University, Technology Faculty, Mechatronic Engineering, Isparta, Turkey

3 University of Ontario Institute of Technology, Faculty of Engineering and Applied Science, Ontario, Canada
*Corresponding author e-mail: muratozturk@sdu.edu.tr 

In this study, thermodynamic analysis and environmental impact assessment of a novel biomass gasifier based 
integrated multigeneration system are carried out, and the results are presented for comparative evaluation. The 
outputs of proposed multigeneration system are electricity, hydrogen, heating, cooling, drying and hot water. 
The highest exergy destruction rate in this multigeneration system occurs in biomass gasifier subsystem, there-
fore possible improvements in biomass gasifier increase the exergy efficiency of the system. Another striking 
result of the study is that CO2 emission is 4513 kg/MWh in single generation system while it is only 2328 kg/
MWh in the multigeneration mode.
Keywords: Energy, Exergy, Thermodynamic analysis, Hydrogen, CO2 emissions 

:: Paper No: GCGW - 2018 – P417 ::

COMPARATIVE EVALUATION OF COAL GASIFICATION BASED 
INTEGRATED SYSTEM 

Yunus Emre Yuksel1, Murat Ozturk2*, Ibrahim Dincer3 

1 Afyon Kocatepe University, Education Faculty, Math and Science Education, Afyonkarahisar, Turkey
2 Suleyman Demirel University, Technology Faculty, Mechatronic Engineering, Isparta, Turkey

3 University of Ontario Institute of Technology, Faculty of Engineering and Applied Science, Ontario, Canada
*Corresponding author e-mail: muratozturk@sdu.edu.tr 

This study proposes an integrated coal gasification system for power, heating, cooling and hydrogen production. 
The energetic and exergetic analyses are performed for more efficiently integrated system design. Also, this paper 
focuses on the environmental effects of integrated system and multigeneration. The thermodynamic models in 
the Engineering Equation Solver (EES) program are utilized for integrated system modelling. Finally, a paramet-
ric study on impacts of some design parameters on the integrated system performance and environmental effects 
is examined. The overall energy and exergy efficiencies are found as 60.74% and 58.15%. 
Keywords: Coal gasification, Energy, Exergy, Environmental analysis.
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:: Paper No: GCGW - 2018 – P418 ::

NEW TOUCH ON ZERO EMISSION PUBLIC TRANSPORTATION 
WITH ELECTRIC BUSES

Mehmet Kaan Mutu1, Murat Yaşar Ertaş1, Buğra Üleş2

1Electronic Research Department Bozankaya A.Ş
2Electronic and Communication Engineering Cankaya University, Ankara

e-mails: kaanmutu@bozankaya.com, muratertas@bozankaya.com, c1771210@student.cankaya.edu.tr

Today, the negative effects of urban public transportation vehicles with internal combustion on environmental 
pollution and global warming have reached levels that can not be overlooked. The necessity of using elec-
tric busses in public transport is arising in order to reduce urban pollution to the minimum by reducing the 
emission of exhaust gasses. The emission of harmful exhaust gases such as various particles (entrails), volatile 
organic compounds, hydrocarbons, carbon monoxide, ozone, lead and various nitrogen oxides will be reduced 
considerably by reducing the exhaust emission to zero. Electric buses will also provide a significant reduction 
in CO2 emissions. However, the amount of carbon dioxide emitted depends on the emission intensity of the 
power sources used to charge the vehicle, the efficiency of the vehicle in question, and the energy consumed 
in charging. Emission intensity for grid electricity significantly varies on the availability of renewable resources 
and the efficiency of the fossil fuel-based energy generation at a given time. 

Izmir Metropolitan Municipality used 20 electric buses instead of 20 fossil-fueled buses. In that event, accord-
ing to our statistical results of research shows that from April 17th, 2017 until May 31th 2018 period, We saved 
551.500 liters diesel fuel, prevented 1.478 tones carbon release. The same emission could be approximately 
filtered by the 37110 trees. Furthermore, the energy consumption of electric buses per km is much lower than 
busses with internal combustion which makes them more energy efficient. Efficiency in energy consumption 
will have a positive impact on environmental pollution and ultimately on global warming, as it will mean more 
efficient use of resources.

Keywords: Transportation, Bus, Global Warming

:: Paper No: GCGW - 2018 – P421 ::

NUMERICAL MODELLING AND DESIGNING OF AIR CHANNEL 
FOR COOLING PROCESS DURING CASTING

Mert Sevim, Deniz Timur, Hasan Furkan Şimşek, İbrahim Şener
Dokuz Eylül Üniversitesi Mühendislik Fakültesi Makina Mühendisliği Bölümü Buca, İzmir

e-mails: mertssevim@gmail.com, deniztimurr@gmail.com, hfsmsek@gmail.com, ibrahimmsener@gmail.com

In casting industry aim is to increase quality and reduce the cost. This can be achieved by minimizing the 
mistakes. One of the most important mistake is local porosity. Mislead cooling causes local porosities. Local 
porosity mistakes can be minimized by designing applicable cooling system. Significant parameters of cooling 
system are location of cooling channels and activation time. In practice, these parameters are not calculated. 
The cooling channels are placed at arbitrary points which are affected the activation time and process efficien-
cy. In this study these are decided by mathematical model. This reduce the time and the cost. In this study, in 

order to design cooling system correctly, air cooling heat transfer process modelling and simulating on speci-
fied mold were done. Instead of modelling complex heat/flow problem in the melt, phase changed heat transfer 
was considered. Formed mathematical model was solved transient by ANSYS-FLUENT software. Time de-
pendent temperature and solidification percentage changes for different boundary conditions were obtained. 
The effects of different cooling scripts on porosity formation and local heat disorganization were investigated 
for different boundary conditions. The mathematical model is verified as a result of the trial casts made. Thus, 
the areas where the error may occur are specified. Cooling air must be applied to these zones. The parameters 
of the cooling channels are jet diameter, distance between mold and channel, distance between holes and inlet 
pressure. Optimal design has been made depending on these parameters.

Keywords: Phase changing, Mathematical model, Solidification, Cooling

:: Paper No: GCGW - 2018 – P422 ::

MODELLING OF ALUMINUM ELECTROLYSIS CELL
Eda Ergün Songül1*, İsmail Duman2

1İstanbul University, Department of Metallurgical and Materials Engineering, İstanbul, Turkey
1İstanbul Technical University, Department of Metallurgical and Materials Engineering, İstanbul, Turkey

*Corresponding author e-mail: eda.ergun@istanbul.edu.tr

Aluminum demand is increasing day by day with the effects of global warming, population, income and urban-
ization. World aluminum trade volume reached 316 billion dollars as of 2016 years. In this big market, Turkey 
has taken a share of 1,6% with 5,1 billion dollars of trade volume. Turkey is increasing its population capacity 
by an average of 6,6% every years, due to the geographical proximity to the big European market and the grow-
ing Middle East market, rising potential in domestic demand.

In the coming period, in order to increase the competitive power of the aluminum industry, it is important 
to reduce the energy consumption of aluminum cell, to make high value-added products, and to support the 
recycling activities. The aim of this study is to improve the aluminum electrolysis cells’ energy performance 
with a new modeling approach.

Keywords: Aluminum electrolysis, modelling, energy efficiency
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:: Paper No: GCGW - 2018 – P423 ::

DESIGN AND ANALYSIS OF A COMBINED FLOATING 
PHOTOVOLTAIC SYSTEM FOR ELECTRICITY AND HYDROGEN 

PRODUCTION  
Mert Temiz*, Nader Javani

Yildiz Technical University, Department of Mechanical Engineering, Besiktas, Istanbul, Turkey
*Corresponding author e-mail: meriztem@gmail.com

The current study deals with a potential solution for the replacement of fossil fuel-based energy resources 
with sustainable solar energy resource. A floating photovoltaic system integrated with a hydrogen production 
unit is investigated. Data are taken from Mumcular Dam located in Aegean Region of Turkey. PvSyst software 
has been employed for the simulation purposes. The obtained results have been analyzed in the HOMER Pro 
Software. The stored energy is used to compensate the electric load through integrating to a hydrogen system. 
Floating PV system decreases the water evaporation of water resources due to 3010 m2 shading area. FPV 
and Hydrogen Systems cover %99.84 of the electricity demand without fossil fuels or grid connection where 
211.94 MWh electricity is produced at levelized cost of electricity (LCOE) of 0.6124 $/kW by the Hydrogen 
Fuel Cell and FPV systems. 

Keywords: Energy Storage, Floating Photovoltaic, Fuel cell, Modular raft 

:: Paper No: GCGW - 2018 – P424 ::

HYDRO-POWER ENERGY STORAGE: A CASE STUDY FOR IZMIR 
CITY, TURKEY

Onder Kizilkan1*, Mehmet Akif Ezan2

1 Suleyman Demirel University, Faculty of Technology, Department of Energy Systems Engineering, Isparta, Turkey
2 Dokuz Eylul University, Faculty of Engineering, Department of Mechanical Engineering, Izmir, Turkey

*Corresponding author e-mail: onderkizilkan@sdu.edu.tr

Because of fast consumption of the fossil fuels, it became very important to use energy resources effectively. 
Energy storage systems are one of the possible methods for the efficient utilization of energy. Among the sev-
eral energy storage systems, pumped hydro energy storage has been developed rapidly for the last two decades 
because of its large-scale energy time shifting and easy adaptation with renewable energy systems such as wind 
and solar. This technique requires to store temporarily a large volume of water in an upper reservoir during 
off-hours of electricity usage, and to release it through turbines to the lower reservoir during the pick-hours 
to produce electricity. Especially, integration of these systems wind turbines is very attractive since it can eas-
ily compensate the electricity need during the low wind velocities. The scope of this study is to investigate a 
pumped hydro storage system integrated with wind turbine generator for electric energy storage for the city 
of İzmir, Turkey. 

The upper reservoir is a natural lake (Karagöl) that is located at the altitude of 856 m from the sea level. The 
lower reservoirs are thought to be mounted at the sea level. The pipeline length between two reservoirs is 
estimated to be 2630 m. The water is pumped to the upper reservoir by the help of energy generated by wind 
turbines during off-hours. The calculations are made in order to determine the energetic and economic effec-
tiveness of the pumped hydro storage systems. 

Keywords: Energy storage, Hydro, Sustainable energy 

:: Paper No: GCGW - 2018 – P425 ::

THERMODYNAMIC ANALYSIS OF SOLAR ASSISTED 
ABSORBTION REFRIGERATION SYSTEMS FOR DIFFERENT 

REFRIGERANT COUPLES
Onder Kizilkan*, Hasan Yilmaz

Suleyman Demirel University, Faculty of Technology, Department of Energy Systems Engineering, Isparta, Turkey
*Corresponding author e-mail: onderkizilkan@sdu.edu.tr

In this study, an absorption refrigeration system which was driven by a renewable energy source, solar energy, was 
analyzed for different refrigerant couples.  The necessary heat energy different refrigerant couples were considered 
for the analyses of absorption refrigeration system. These are lithium bromide – zinc bromide (2LiBr-ZnBr2), ac-
etone-zinc-bromide (Ac-ZiBr2), ammonia-water (NH3-H2O), lithium bromide –water (LiBr-H2O), monome-
thylamine –water (CH3NH2-H2O), ammonia-lithium-nitrate (NH3-LiNO3), ammonia –sodium thiocyanate 
(NH3-NaSCN), water-lithium bromide lithium nitrate (H2O-LiBr LiNO3) refrigerant couples. In the analyses, 
first, the modeling of parabolic trough solar collector was carried out. After, the thermodynamic property rela-
tions of the refrigerant couples were derived. In thermodynamic analyses section, a comparative analysis of ab-
sorption refrigeration system was conducted for different refrigerant couples. In the analyses, the COP value of 
the system, mass circulating ratio and mass ratio values were investigated. Additionally, parametrical analyses were 
carried out for different system parameters.  

Keywords: Absorption refrigeration, Refrigerant couple, Thermodynamic analysis, COP, Solar energy
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:: Paper No: GCGW - 2018 – P426 ::

PERFORMANCE INVESTIGATION OF A SOLAR TOWER 
ASSISTED CO2 GAS CYCLE WITH INTEGRATED ORC

Anıl Erdogan1, Onder Kizilkan2*, Can Ozgur Colpan3, Sandro Nizetic4

1,3 Dokuz Eylul University, Faculty of Engineering, Department of Mechanical Engineering, Izmir, Turkey
2 Suleyman Demirel University, Faculty of Technology, Department of Energy Systems Engineering, Isparta, Turkey

4 Faculty of Electrical Engineering, Mechanical Engineering and Naval Architecture, University of Split, 21000, Split, Croatia
*Corresponding author e-mail: onderkizilkan@sdu.edu.tr

Supercritical CO2 gas cycles have become very attractive in the last decades because of their low operating tem-
peratures. Supercritical CO2 is a fluid state of carbon dioxide where it is held above its critical point. The density at 
that point is similar to that of a liquid and allows for the pumping power needed in a compressor to be significantly 
reduced, thus significantly increasing the thermal-to-electric energy conversion efficiency. Since these systems 
can be driven by waste heat or solar energy, they can be assumed as environmentally friendly power energy gen-
eration systems. In addition, CO2 as a working fluid has favorable properties such as low environmental impact 
in terms of GWP and ODP, safety, availability, and cost. The primary goal of this study is to carry out thermody-
namic assessment of a solar assisted novel supercritical CO2 gas cycle integrated with an organic Rankine cycle. 
The heat energy demand for the CO2 gas cycle is supplied by a solar tower. The rejected heat from the gas cycle 
is utilized for power generation from the organic Rankine cycle. For the organic Rankine cycle, four different 
working fluids are taken into consideration for comparison purposes: CO2, hfo-1234yf, R600a, and R134a. The 
effects of the different working fluids on the performance of the organic Rankine cycle are investigated through 
parametric studies.  

Keywords: Supercritic, CO2, Gas Cycle, ORC, Solar Tower

:: Paper No: GCGW - 2018 – P427 ::

MODELING THE THERMAL PERFORMANCE OF PHASE 
CHANGE MATERIAL SLURRIES (PCMS) IN LAMINAR FALLING 

FILMS
Musa M. Radwan*, Nageeb Salem Rodwan

University of Tripoli, Department of Petroleum Engineering, Tripoli /Libya
*Corresponding author e-mail: musraduan@yahoo.com

A Numerical model to investigate the heat transfer characteristic of a phase change material slurries (PCMS) 
flowing over a cooled isothermal surface has been developed. The energy equation governs the heat transfer 
process includes the source term which accounts for the growth of the phase change material particles that 
are suspended in the heat transfer fluid to form of phase change materials slurries, PCMS.  A fully developed 
velocity profile has been assumed to model the flow of thin constant falling film of suspensions. In this model 
the thermo-physical properties of the slurries are calculated based on their effective values which are function 
of phase change particles concentration. The main features of this work are that the phase change slurries show 

a binary behavior, i.e. they either in the frozen or melting state and are exposed directly to the water-based 
solution without encapsulation. Parameters that influence the heat transfer characteristics are found to be the 
volumetric concentration of phase change suspensions, Nusselt number of the flow, PCM Nusselt number 
(NUp). The numerical results have showed that, heat transfer has been augmented due to the growth rate of 
phase change materials particles concentration. 

Keywords: Falling Film, Flow of Suspensions, Heat Transfer, Phase Change

:: Paper No: GCGW - 2018 – P428 ::

THERMODYNAMIC MODELLING OF NATURAL CIRCULATION 
LOOP ASSISTED COOLING SYSTEM FOR HOME TYPE FREEZER

Halil Doğacan Koca1,2*, Alper Mete Genç1,2, Ziya Haktan Karadeniz3, Orhan Ekren4

1 Department of Mechanical Engineering, Dokuz Eylül University, Buca, İzmir, Turkey
2 Department of R&D, Klimasan Klima San. ve Tic. A.Ş, Yunusemre, Manisa, Turkey 

3 Department of Mechanical Engineering, Izmir Katip Celebi University, Cigli, İzmir, Turkey
4 Solar Energy Institute, Ege University, Bornova, Izmir, Turkey.

*Corresponding author e-mail: dogacankoca@gmail.com
 

The most energy consuming appliances in residential electricity use, which generate a significant portion of total 
energy consumption, are home-type refrigerators and deep freezers. For this reason, the main objectives of cool-
ing studies are to enhance the cooling performance and reduce electric energy consumption. In order to increase 
the coefficient of performance (COP) of home type freezers a thermodynamic simulation of natural circulation 
loop assisted cooling system for a household refrigerator is presented. Although there are several studies in the 
literature that investigate the natural circulation loops (NCL) are used on cooling systems, these studies have not 
been effective in the market due to their limitation of design and application.

By adding the NCL with a secondary heat transfer fluid into the cooling system, the amount of heat removed from 
the condenser will be increased, and the COP of cooling system is increased by decreasing the average condenser 
temperature. The heat removed from the condenser will be used to increase the amount of heat of the refrigerant 
in the compressor suction line. Thus, thanks to the effect of natural circulation, it will be prevented that the refrig-
erant comes in the liquid phase to the compressor.

The thermodynamic model is developed in Engineer Equation Solver (EES) program for both NCL and freezer. 
The required thermal boundary conditions and input parameters of the models are derived according to the ex-
perimental test data obtained in Klimasan A.Ş.

Keywords: Natural circulation loops, Freezer, Coefficient of performance.
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:: Paper No: GCGW - 2018 – P429 ::

MONODISPERSE PALLADIUM-COBALT ALLOY 
NANOPARTICLES ASSEMBLED ON GRAPHENE OXIDE AS 

HIGHLY EFFECTIVE CATALYST FOR THE DIMETHYLAMINE 
BORANE (DMAB) DEHYDROCOUPLING

Betül Şen1, Ayşenur Aygün1, Aysun Şavk1, Senem Karahan Gülbay2,*, Fatih Şen1,* 

1 Sen Research Group, Biochemistry Department, Dumlupınar University, Kütahya, Turkey
 2 Dokuz Eylul University, Department of Chemistry, İzmir, Turkey 

*Corresponding author e-mail: senem.karahan@deu.edu.tr, fatihsen1980@gmail.com
 

Addressed herein, a highly efficient, durable and uniformly dispersed graphene oxide supported palladium–
cobalt nanomaterials were reported as a catalyst in dimethylamine-borane dehydrogenation reaction at the 
room temperature. The graphene oxide supported palladium–cobalt nanomaterials (Pd-Co@GO NPs) are 
obtained by a facile ultrasonic-hydroxide assisted chemical method, and the fabricated nanocatalyst have been 
defined by Ultra-Violet-Visible (UV-VIS), Raman spectroscopy, X-Ray Diffraction (XRD), X-Ray Photoelec-
tron Spectroscopy (XPS), Transmission Electron Microscopy (TEM) and High-Resolution Transmission 
Electron Microscopy (HR-TEM). This newly prepared Pd-Co@GO NPs were found to be highly efficient and 
stable for dehydrocoupling of dimetylamine borane.  The catalytic activity of the Pd-Co@GO NPs were excel-
lent by showing the one of the best catalytic activity with a very high turnover frequency and low Ea value for 
DMAB dehydrocoupling. Another important fact about the prepared catalyst is the reusability of the catalyst 
was very high and easily reused five times without any significant decrease in their catalytic performance. In 
the current work, the synthesis, characterization and the catalytic performance of the Pd-Co@GO NPs for the 
dehydrogenation of the DMAB reaction will be discussed in detail. 

Keywords: Dimethylamine Borane, Hydrogen, Palladium, Cobalt.

:: Paper No: GCGW - 2018 – P430 ::

CARBON BASED BIMETALLIC PALLADIUM-NICKEL ALLOY 
NANOHYBRIDS AS HIGHLY EFFECTIVE CATALYST FOR THE 

DEHYDROCOUPLING OF DIMETHYLAMINE BORANE (DMAB) 
Betül Şen1, Ayşenur Aygün1, Aysun Şavk1, Senem Karahan Gülbay2,*, Fatih Şen1,* 

1 Sen Research Group, Biochemistry Department, Dumlupınar University, Kütahya, Turkey
 2 Dokuz Eylul University, Department of Chemistry, İzmir, Turkey 

*Corresponding author e-mail: senem.karahan@deu.edu.tr, fatihsen1980@gmail.com
 

Herein, a highly active and stable nanohybrid has been synthesized for hydrogen production. The newly pre-
pared nanocatalysts are carbon-based palladium-nickel nanohybrid structures (PdNi @ VC nanohybrid). The 
prepared nanohybrids were fully identified with the help of different analytical techniques such as UV-Vis 
(Ultraviolet-Visible spectroscopy), XPS (X-ray photoelectron spectroscopy), TEM (Transmission electron 

microscopy), XRD (X-ray diffraction) and HR-TEM (High resolution transmission electron microscopy) 
analyses. This prepared nanohybrid was quite successful in production of hydrogen from DMAB in ambient 
conditions with very high TOF value. By the way, it was observed that the DMAB was completely converted 
to product at room temperature with the help of PdNi@VC nanohybrid. Moreover, monodisperse PdNi@VC 
nanohybrid nanohybrid has showed very good reusability performance even after 5th usage in same reaction. 
As a result, it can be said that the prepared nanohybrid is highly efficient, stable and durable nanocatalyst for 
the dehydrocoupling of dimethylamine-borane.

Keywords: Carbon, dehydrocoupling, hydrogen, nanoparticles

:: Paper No: GCGW - 2018 – P431 ::

PHOTOVOLTAIC PANEL EFFICIENCY MODELING FOR SOLAR 
POWERED VEHICLE

Talha Batuhan Korkut, Aytaç Gören, Mehmet Akif Ezan*

Dokuz Eylul University, Department of Mechanical Engineering, Izmir, Turkey
*Corresponding author e-mail: mehmet.ezan@deu.edu.tr

The increasing trend of the energy consumption of humanity have brought forward the efficient use of current 
energy resources and seeking for adaptation of renewable energy resources. Integration of renewable energy 
into transportation, on the other hand, has crucial importance as it reduces the emissions in the urban regions 
and increases the life quality by reducing the noise in solar-powered electrical vehicles. Solar-powered vehi-
cles, automobiles or planes, with photovoltaic panels (PVPs) are widely in use for decades, however, there are 
several aspects, such as electrical conversion and storage efficiencies, that should be improved. It is known 
that increasing the temperature of the PVPs adversely affects both the panel lifetime and electrical conversion 
efficiency. In this study, a 3D CFD model of a solar-powered racing car is developed in ANSYS-FLUENT to 
investigate the power outputs of the PVPs on the varies positions of the vehicle under various speeds, 30 km/h 
to 120 km/h, and irradiations, 300 W/m2 to 900 W/m2.

Keywords: Global warming, renewable energy, photovoltaic panel
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:: Paper No: GCGW - 2018 – P432 ::

INTEGRATED BUILDING ENTROPY PRODUCTION 
CONSIDERING MAIN DISTRUBITION LINE WITH SYSTEM 

PREFERENCE  
M.Ziya Söğüt1, Ismail Ekmekçi2, T. Hikmet Karakoç3

1Piri Reis University, Maritime Faculty, Tuzla, Istanbul, Turkey 
2Faculty of Applied Sciences, Istanbul Commerce University, Istanbul, Turkey

3Dep.Airframe and Powerplant Maintenance, Anadolu University, Eskisehir-Turkey
*Corresponding author e-mail: mzsogut@gmail.com

 

Integrated structures are intensive energy consuming buildings and having complex consumption behaviors. 
Energy efficiency and energy management have become an important criterion for sustainability of environ-
mental problems along with energy costs in such integrated structures. Especially in these type specific build-
ings, it is seen that the energy costs of heating are quite high. It is known that these systems, which are still 
operating with centralized steam or boiling water heating systems, are intense losses starting from the energy 
production point. In the places where the steam energy system is used for heat energy demand, the high levels 
of condensation on the lines increase the energy consumption and costs as well as the operating risks.

In this study, the loss potential and associated environmental effects caused by the condensation effect on the 
main distribution lines for an integrated structure were examined. Besides, also the effects on environmental 
parameters such as main distribution line losses and CO2 emission from fuel was investigated. In energy and 
environmental analyzes based on fuel consumption caused by entropy production in the main distribution 
lines, only line-sourched irreversible potential, it was found that the total effect is about 20%. At the end of the 
study, some evaluations about regarding the selection of systems for such structures and the improvement of 
energy efficiency were made.

Keywords: Cement, Efficiency, Irreversibility, Emission, Sustainability.

:: Paper No: GCGW - 2018 – P433 ::

COMPARATIVE EVALUATION OF EMISSIONS ARISING FROM 
THE USE OF VARIOUS FUELS IN A COMBINED CYCLE

Merve Ozturk1*, Ibrahim Dincer2,1 
1 Yildiz Technical University, Department of Mechanical Engineering, Istanbul, Turkey 

2 University of Ontario Institute of Technology, Department of Automotive, Mechanical and Manufacturing Engineering, 
Ontario, Canada

*Corresponding author e-mail: merveoz@yildiz.edu.tr 

In the present study, various fossil fuels, in addition to solar, are utilized to supply required heat of a combined 
cycle and find out the emissions differences. For this purpose, five cases are considered for analysis, impact 
assessment and evaluation, such as full solar, 80% solar and 20% natural gas, full natural gas, full fuel oil, and 
full lignite-based systems, according to their annual CO2, SO2 and NOx emissions. The results obtained from 
the analyses show that the maximum CO2 and NOx emissions are calculated as 16.717 and 0.041 Million kg/
year, respectively for the case which lignite is utilized as fuel. On the other hand, the maximum SO2 emissions 

are found for fuel oil-based system as 0.297 Million kg/year. Also, the effect of the energy efficiency on annual 
emissions for the lignite-based system is examined. Increasing of the combined cycle efficiency has reduced 
the emission values.

Keywords: Combined cycle, environmental impact, emissions, CO2, SO2, NOx, fossil fuels. 

:: Paper No: GCGW - 2018 – P434 ::

USAGE OF HYBRID ELECTRIC AND FUEL CELL ELECTRIC 
PROPULSION SYSTEMS IN AIR VEHICLES

Elif Yildirim1*, Hasan Yamik2, Tahir Hikmet Karakoç3

1Anadolu University, Civil Aviation Research and Application Center, Eskisehir, Turkey
2Bilecik Seyh Edebali University, Department of Mechanical Engineering, Bilecik, Turkey

3Anadolu University, Department of Airframe and Powerplant Maintenance, Faculty of Aeronautics and Astronautics, Eskisehir, Turkey
*Corresponding author e-mail: e.yildirim@anadolu.edu.tr

Throughout the history of aviation, internal combustion engines have been used as propulsion systems. Un-
fortunately, internal combustion engines use fossil fuels that are rapidly consumed as an energy source, whose 
costs increase day by day and which negatively affect the environment. The use of electric vehicles instead of 
internal combustion engine vehicles is being offered as a solution in order to remove these negative effects. 
Despite the fact that many studies have been carried out, it is not possible to pass directly to electric vehicles, 
especially in air vehicles with today's technology and facilities. When vehicles are designed, design is made ac-
cording to the maximum power demanded. Under normal conditions, a small amount of motor power is used, 
maximum power is not always needed. Since hybrid electric propulsion systems use an electric motor with an 
internal combustion engine, an internal combustion engine with lower power can be used. The internal com-
bustion engine also charges the battery. Vehicles with a hybrid electric drive system that reduces exhaust emis-
sions, seen as an intermediate solution for passing to zero emissions vehicles, consume less fuel than vehicles 
powered by internal combustion engines. Hybrid electric vehicles, which also reduce noise emissions, emit 
zero emissions when in electric mode. Fuel cell vehicles use fuel cells to generate electricity from hydrogen 
and air. Fuel cells are more efficient and quiet compared to internal combustion engines and have nearly zero 
emissions. Remediation activities are being carried out in many fields such as obtaining, transporting, storing, 
making the hydrogen more secure, and reducing the weight of the hydrogen used in the fuel cells.

In spite of their extra cost and weight, research and studies are being carried out in order to be able to use hy-
brid electric and fuel cell propulsion systems for air vehicles as well as for land and sea vehicles. In this study, 
the studies and applications on the use of hybrid electric and fuel cell electric propulsion systems in air vehicles 
were examined.

Keywords: Air vehicles, hybrid electric propulsion system, fuel cell electric propulsion system
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:: Paper No: GCGW - 2018 – P435 ::

ENVIRONMENTAL IMPACT ASSESSMENT OF LIGNITE DRYING 
IN A POWER PLANT

Onur Oruc1*, Ibrahim Dincer2,1

1 Faculty of Mechanical Engineering, Yildiz Technical University, Besiktas, Istanbul, Turkey
2 Faculty of Engineering and Applied Science, University of Ontario Institute of Technology, Oshawa, Ontario, Canada

*Corresponding author e-mail: onuroruc9014@gmail.com

In this study, a Rankine cycle with a drying chamber is investigated thermodynamic analyses through energy 
and exergy approaches. The effects of lignite drying process on the emissions from the plant are studied com-
paratively. It is aimed to decrease the humidity of Turkish (Tuncbilek) lignite from 27% to 19% in the drying 
chamber. By decreasing the moisture content, the lower heat value of the lignite is increased, and the emissions 
of CO2 NOX and SO2 resulting from lignite combustion are then decreased. The overall energy and exergy 
efficiencies are comparatively evaluated as found to be 29.6% and 47%, respectively. 
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:: Paper No: GCGW - 2018 – P436 ::

EXERGOENVIRONMENTAL ANALYSIS OF A SOLAR TOWER 
BASED INTEGRATED SYSTEM: COMPARISON WITH VARIOUS 

FUELS
Fatih Sorgulu1* and Ibrahim Dincer2,1

1Faculty of Mechanical Engineering, Yildiz Technical University, Besiktas, Istanbul, Turkey 
2Faculty of Engineering and Applied Science, University of Ontario Institute of Technology, Oshawa, Ontario, Canada

*Corresponding Author: e-mail: fatihs@yildiz.edu.tr

Renewable energy based integrated, efficient and sustainable systems are considered a rational way to supply 
energy demand and hence used to combat environmental issues, such as global warming and increased CO2 
emissions. In this study, environmental benefits of solar tower systems and thermal energy storage are evalu-
ated. In addition, the desalination processes which consist of multi distillation and reverse osmosis unit are 
considered. The solar system is compared with various conventional fuels such as natural gas, gasoline, diesel 
and coal. A comparison is performed when the required electricity power and heat source for desalination 
units are supplied by fossil fuels. CO2 and NOx emissions of gasoline, diesel, natural gas and coal as well as SO2 
emissions of coal option is investigated.

Keywords: Solar energy, fossil fuels, emissions, desalination, exergy, exergoenvironmental analysis.
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THE DETERMINING VEHICLE EMISSIONS AND ITS IMPACT 
ON PASSENGER HEALTH DURING THE CAR AND PASSENGER 

OPERATIONS ON RO-RO AND FERRY SHIPS 
Munir Suner1*, Ender Yalcin2, Tolga Türker3 

1Istanbul Technical University, Department of Marine Engineering, Istanbul Turkey
*Corresponding author e-mail: msuner@itu.edu.tr

The high population and traffic density consist of the main problems in the many cities and if the cities con-
nected with inland waterways, short-sea transportation might be alternative transportation mode for passen-
gers and cars. In the short-sea routes, the passengers and cars were carried with the ro-ro/ferry ships by the 
reducing the spent time in traffic and transportation costs. It is well known that the cars are one of the most 
important emission sources. When the cars were carried with passengers in the same enclosed spaces of ro-ro/
ferry ships, the passengers might be exposed to high emission values. In this study, authors aim to calculate 
car emissions and take attention the stakeholders to operational parameters for increase time and passenger 
health base operational efficiency. For this aim, authors selected the ro-ro/ferry ships which engage the voyag-
es within Yalova-Pendik line in Istanbul. After that authors obtained 1-year car-passenger-voyage statistics by 
the management company and then collected 1-week data with visual observation of car and passenger oper-
ations. Overall data were analyzed with SPSS statistical programme and then car emission calculated with de-
veloped a mathematical model. The results show that the passengers exposed to emission value approximately 
204.31 times more than Euro 6 emission standards (1.233 g/km). However, exposed emission value might be 
decreased to under Euro 6 limitations with several operational improvements.  

Keywords: Ro-ro/ferry operation, car emission, passenger health, Euro 6 standards, operational efficiency.
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CHANGES OF POWER DEPENDING ON  DIFFERENT FACTORS 
DURING THE NAVIGATION OF THE SHIP, FUEL CONSUMPTION 

AND EMISSION ANALYSIS
Munir Suner1*, Erdogan Yigit Yoruk2 

1Istanbul Technical University, Department of Marine Engineering, Istanbul Turkey
*Corresponding author e-mail: msuner@itu.edu.tr

Efficient use of energy in ships is crucial as the marine operating costs, if any, are considered to be harmful to 
the surrounding fuels.  In this study, the changes of the fuel consumption and emission of the ship have been 
analyzed according to the effects such as speed, engine load, flow velocity, wind, and the optimum values have 
been obtained for ship. When the results are analyzed, it is concluded that the average machine load must be 
kept at 56%. Optimal machine speed is between 13 and 13.8 knots at this loading amount. It is estimated that 
the emissions are reduced by about 6% at an economic speed, the most favorable emissions are in the loading 
range between 56% and 64%.

Keywords: Ship emission, economic speed, shipboard efficiency, ship power, fuel consumption.





ORGANIZATION SECRETARIAT

Cumhuriyet Mah. Tavukçu Fethi Sok. Köşe Palas Apt. No:28/3  
Osmanbey - Şişli - İstanbul / TURKEY
Tel: + 90 212 296 66 70 /  Fax: + 90 212 296 66 71
alen.demirel@brosgroup.net    /   www.brosgroup.net ISBN: 978-605-66381-4-5

7th GLOBAL CONFERENCE 
on GLOBAL WARMING

June 24 - 28, 2018
Hotel Wyndham Grand Izmir Ozdilek

Izmir, Turkey 

International Association
for Hydrogen Energy 

International Journal of
Hydrogen Energy

GCGW - 2018

i n f o @ g c g w. o rg        w w w. g c g w. o rg  


