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MESSAGE FROM THE FOUNDING CHAIR 

 

The 15th International Exergy, Energy, and Environment Symposium (IEEES) is a multidisciplinary 

international platform where energy and environmental issues, along with the effects of global climate change, 

are addressed at an advanced level. The symposium covers all aspects of structural problems, including their 

evidence, causes, impacts, and potential solutions. It aims to provide an effective platform for sharing research-

based technical knowledge, disseminating high-quality research results, presenting new approaches, strategies, 

policies, and scientific developments, and supporting future priorities for more sustainable development and a 

healthier environment. 

Technological change spans a wide range of disciplines, including innovative solutions, process engineering, 

the effects of climate change, climate change modeling and simulations, energy and environmental policies, 

energy resources and conversion technologies, renewable energy sources, emission reduction, waste 

management, ecosystems and biodiversity, and sustainable development. 

Since its inception in 2003, IEEES has been successfully organized as a leading symposium in its field. IEEES-

15, held at İstanbul Atlas University in Istanbul, Turkey, continued this tradition as the 15th event in the series. 

This symposium, which has been hosted in various parts of the world, continues to expand its international 

profile. The scientific program of IEEES-15 included sessions featuring keynote and invited speakers, as well 

as parallel sessions where research-based scientific papers were presented. In addition, the event featured 

poster presentation sessions and sector-specific sessions, allowing industry participants to share their original, 

high-quality work. The social program included a welcome reception, a gala dinner, and corporate events. 

All papers submitted to the symposium underwent a rigorous peer-review process, maintaining the high 

standards of the event. Accepted papers were published in the IEEES-15 proceedings book. Furthermore, high-

quality papers will undergo additional review for publication in special issues of reputable international 

journals and as edited book chapters. The discussions and findings from the symposium were compiled into a 

comprehensive final report, reflecting the shared insights of panelists and participants. 

The event brought together 289 participants from 17 different countries. IEEES-15 was also held successfully, 

and the outcomes of that symposium have been considered a milestone for addressing energy and 

environmental sustainability among researchers, academics, and decision-makers. 

Prof. Dr. İbrahim DİNÇER 

Founding Chair, IEEES 
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MESSAGE FROM THE SYMPOSIUM CHAIR  

 

Energy and environmental challenges, which directly influence and exacerbate climate change, continue to 

emphasize the urgent need for strategic solutions that promote societal sustainability. Global warming, 

primarily driven by pollution from human activities and the excessive consumption of fossil fuels, raises the 

Earth's average surface temperature and increasingly threatens ecosystems and biodiversity. Since the 

Industrial Revolution, greenhouse gas emissions—largely originating from coal, oil, and natural gas—have 

contributed significantly to environmental degradation. In contrast, clean energy solutions like hydrogen, 

which promise a carbon-free future, are becoming more influential and transformative. 

Addressing these complex issues requires a multidisciplinary and comprehensive approach. The global focus 

on decarbonization and green initiatives centers on protecting the environment, enhancing human well-being, 

and fostering sustainable societies. Within this context, the 15th International Exergy, Energy, and 

Environment Symposium (IEEES-15) was held in Istanbul, Turkey, from December 19 to 21, 2024. The event 

was organized through the collaboration of İstanbul Atlas University, Ontario Tech University, the National 

Hydrogen Association, RePG, ATUSA, and ÇELİK, with strong institutional and organizational support. 

IEEES-15 brought together leading academics, researchers, scientists, technologists, and engineers from 

diverse disciplines to exchange knowledge, share experiences, and present innovative solutions in energy and 

environmental fields. The symposium featured a variety of sessions, including keynote speeches, oral and 

poster presentations, and special panels addressing sector-specific topics. Over 36 parallel sessions covered a 

wide range of disciplines, fostering vibrant discussions and collaborations on sustainable energy and 

environmental systems. 

Key themes of IEEES-15 included Renewable Energy Technologies, Solar Energy, Oil and Gas Technologies, 

Smart Grids, Green and Electric Transportation, Alternative and Clean Fuels, Hydrogen and Fuel Cell 

Technologies, Nuclear Energy, Desalination Technologies, Wastewater Treatment, and Environmental 

Technologies. Emerging areas such as smart cities, green buildings, energy management systems, and 

decarbonization strategies were also explored. The symposium addressed critical societal and environmental 

challenges, such as life cycle assessment, CO2 reduction technologies, biological waste utilization, wastewater 

treatment, and nuclear energy advancements. 

IEEES-15 welcomed 289 participants from 17 countries, featuring eight keynote speeches, 42 parallel sessions, 

and 113 individual presentations. This symposium successfully served as a platform for fostering 

collaboration, sharing research, and promoting innovative ideas to advance energy and environmental 

sustainability on a global scale. 

I would like to express my sincere gratitude to Dr. Yusuf Elgörmüş, Chairman of the Board of Trustees of 

İstanbul Atlas University, and Prof. Dr. Ersoy Kocabıçak, Rector of İstanbul Atlas University, for their 

unwavering support and guidance. I also extend my heartfelt thanks to the organizing institutions, supporting 

organizations, the Organization Committee, and the dedicated members of the organizing board. Special 

recognition goes to the Founding Chair, Prof. Dr. İbrahim Dinçer, for his pioneering vision and leadership. 

Lastly, I am deeply grateful to our sponsors for their invaluable contributions and to all participants, whose 

active involvement and support made this symposium a resounding success. 

.  

Prof. Dr. Zafer UTLU 

IEEES-15, Symposium Chair 
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Strategy for Industrial Furnaces: 

Abdulkarem Amhamed, Rim 

Romdhane 

16:30- 

16:45 

 
Coffee Break 

Room: Tesla-1 Room: Tesla-2 Room: Harezmî-1 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

Session Chair: Mutlu Yilmaz 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

Session Chair: Ozum Calli 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

Session Chair: Edwin Geo Varuvel 

#10 Thermodynamic analysis of the 

wasteheat recovery in natural gas 

pressurization plant: Arif Karabuga, 

Elif Sultan, Aydin, Sofya Morozova, 

Behiye Yuksel, Zafer Utlu 

#31 An Integrated System Using 

Fusion Based Hydrogen Production, 

Liquefaction and Storage: Mehmet 

Gursoy, Ibrahim Dincer 

#48 Effect of sinter cooler air 

cooler outlet temperature on 

steam production performance: 

Şeyma Ulukaya, Kubilay 

Bayramoğlu (online) 

#38 Forecasting Solar PV Production 

in Turkey's Mediterranean Region 

Using Machine Learning Models: 

Abdallah Adil Awad Bashir, Afşin 

Güngör (online) 

#35 Analysis of Energy and Exergy in 

a High- Speed Diesel Engine under 

Varying Speeds: Erman Aslan, Akın 

Hüseyin Yazan, Cengizhan Cengiz, Elif 

Ezgi Aytimur, Seref Soylu 

#50 Treatment of Petroleum 

Refinery Wastewater by Activated 

Carbon produced from date’s 

wastes: Zahra Sadaoui, Ouiza 

Allalou, Noreddine Boudechiche 
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16:45 - 

17:45 

 

 
AI and 

Digitalizat 

ion 

#84 Investigation of Condensation 

Heat Transfer Characteristics in 

Different Pipe Types Using Artificial 

Neural Networks: Büşra Selenay Önal 

 

 
16:45 

- 

17:45 

 

 
Energy and 

Exergy 

Analysis- 2 

#37 Analyzing Efficiency and Losses 

in Phtovoltaic Systems with East- 

West Orientation and Battery 

Storage: Toufik Zarede 

 

 
16:45 

- 

17:45 

 
Sustainabili 

ty and 

Environme 

ntal 

Manageme 

nt-2 

#52 Supply Chain Resilience 

Assessment Based on Risk 

Management for Sustainable 

Aviation Fuel: Huseyin Bıyıkcı, 

Merve Er, Abdullah Turan 

#108 IOT Based Battery Monitoring 

System in Electric Vehicle with 

Multiple Fault Detection Using AI: 

Nathiya S, Ramamani V, Sarathi M, 

Tamil Selva Anto K, Hariprabhu M 

(online) 

#40 Thermodynamic and 

Comparative Assessment of Three 

Solar-Assisted Trigeneration Systems 

for concurrent production of Green 

Hydrogen, Electricity and Cooling: 

Suhaib Shahid, Faizan Khalid, Syed 

Suhail, Ugur Akbulut, Ender Iren 

(online) 

 
#57 Energy Consumption 

Evaluation of the Electric Vehicle 

Model Focused on Power, Torque 

and Speed: Tevfik Ataman, 

Ramazan Costu, Erhan Öztürk 

(online) 

Closing Remarks 

 

 
(GMT+3) 

Istanbul Time+ 

IEEES-15 

December 20, 2024 

Istanbul Atlas University Vadi Campus 

KEYNOTE SPEAKERS 

 
09.30 

- 

10:50 

09:30-10:10 
Prof. Dr. Yunus Çengel 

10:10-10:50 
Prof. Dr. Ram Gupta 

"Clean Energy for a Growing and Prospering World" 

10:50- 

11:00 

 
Coffee Break 

Room: Tesla-1 Room: Tesla-2 Room: Harezmî-1 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
11:00 

- 

12:00 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Renewable 

Energy 

Technologie 

s-2 

 

 
Session Chair: Muhammet 

ABDELATI 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
11:00 

- 

12:00 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Energy and 

Exergy 

Analysis-3 

 

 
Session Chair: Seda Karateke 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
11:00 

- 

12:00 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Energy 

Efficient 

Materials 

-2 

 

 
Session Chair: Nurdan Güven 

Toker 

#32 4-E Assessment of a Cement 

Clinker Cooler Integrated Poly- 

Generation Cycle to Produce Power, 

Cooling, Hydrogen, and Freshwater: 

Faizan Khalid, Mohammad Uzair, 

Ugur Akbulut, Safia Akhtar Kazmi, 

Sunduz Kuk Akcair (online) 

 
#41 Comparison of the Effects of 

Using Biodiesel, Hydrogen and 

Kerosene on the Performance of 

an UAV Turbojet Engine: Cem 

Yücer, Yavuz Nacaklı 

 
#46 Iron Doped Magnesium 

Chromite Spinel Coating to 

Diminish Chromium Poisoning in 

the SOFC Cathode Environment: 

Huseyin Unsal, Cristian Savaniu, 

John T.S. Irvine 

 
#33 Ananerobic co-digestion of 

brewery wastewater and malt sprout 

derived biochar for the enhanced 

biohydrogen production: Pelin 

Yapıcıoğlu (online) 

 
#53 Printed Heaters: An 

Alternative Heat Exchanger for 

Blood Oxygenators: Rehmat Ullah, 

Khalid Rahman, Syed Naqvi, Hafiz 

Rizwan, Taqi Ahmed Cheema 

 
#51 Developmentof an Offshore 

Wind Power Plant in Türkiye: 

A Case Study: Tolga Yüksel, 

Ahmet Yılancı (online) 

 
#39 An Experimental 

Investigation of Hydrogen 

Production from Hydrogen 

Sulfide Sources: Muhammad 

Ishaq, Ibrahim Dincer (online) 

 
#54 Thermodynamic Analysis of 

a Photovoltaic Power Plant: A 

Case Study in Sivas, Turkey: 

Ufuk Güner, Tolga Cankurt, Seyed 

Hamed Pour Rahmati Khalejan 

#68 Investigating the 

electrocatalytic activity of zirconia- 

doped manganese selenide 

nanoparticles for OER/HER in an 

alkaline medium: Shoukat Alim 

Khan, Tauseef Munawar, Faisal Iqbal, 

Muammer Koc (online) 

 

 
#43 Low cost seawater Electrolyser 

for Advanced “green” H2 

production: Stefania Siracusano, 

Maria Aurora Mancuso, Vincenzo 

Antonucci 

 
#55 Evaluating Power Conversion 

and Exergy Efficiencies in 

Photovoltaic Power Plant: Insights 

from a Year-Long Performance 

Analysis: Ufuk Güner, Tolga 

Cankurt, Seyed Hamed Pour Rahmati 

Khalejan 

 
#78 Modified structure of nickel 

selenide via vanadium doping 

(NiV2Se4) for high- performance 

electrochemical overall water- 

splitting: Tauseef Munawar, 

Shoukat Alim Khan, Muammer 

Koc, Faisal Iqbal (online) 
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12:00-13:45 

 

 
Lunch 

 

 
KEYNOTE SPEAKER 

 

 
13:45-14:25 

 

 
Prof.Dr. Arif Hepbaşlı 

 

 
Room: Tesla-1 

 
Room: Tesla-2 

 
Room: Harezmî-1 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
14:30 

- 

15:30 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Renewable 

Energy 

Technologie 

s-3 

Session Chair: Behiye Yuksel 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
14:30 

- 

15:3 

0 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Energy and 

Exergy 

Analysis-4 

Session Chair: Seda Karateke 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
14:30 

- 

15:3 

0 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
Energy 

Efficient 

Materials 

-3 

Session Chair: H. Can Barutcu 

 
#45 Low loading of precious 

metal in a PEM electrolyser: 

Maria Bottari, Stefania Siracusano 

#65 Assessment of a Nuclear 

Based Integrated System to 

Produce Useful Outputs: Sibel 

Uygun Batgi, Ibrahim Dincer 

(online) 

#97 Enhancing Hydrogen Fuel 

Cell Efficiency: The Role of 3D- 

Printed Periodic Lattice 

Structures in Thermal 

Management and Mass 

Transport: Shoukat Alim Khan, 

Muammer Koc (online) 

#56 Energy, Exergy and 

Environmental Analyses of an 

Advance Renewable Based Energy 

System for Multigeneration: Moslem 

Sharifishourabi, Ibrahim Dincer, Atef 

Mohany (online) 

#82 Application of a Molten Salt 

Reactor with Helium Brayton 

Cycle in Nuclear Submarines: 

Furkan Çavdar, Murat Emre Demir 

#101 Investigate the effect of 

Titanium Dioxide (TiO2) 

Nanoparticles on Eruca Sativa Oil 

for Power Transformers: 

Muhammad Furqan Hameed, Abdul 

Rehman, Muhammad Muneed Ud 

Deen, Ghulam Rabbani, Ali Arsalan 

Saddique, Ammar Ul Hassan 

(online) 

#60 Investigation of the Effect of 

Various GO (Graphene oxide) 

Content on the Optical Properties 

of PAAm (Polyacrylamide) 

Composite Thin Films for Possible 

Solar Cell Applications: Büşra 

Osma, Gülşen Akın Evingür (online) 

#92 Predictive Modeling of Energy 

and Exergy Effects from Injector 

Placement in HCCI Engines 

Running on Diethyl Ether and 

Biogas Using Machine Learning 

Techniques: Aditya Sai Samavedam, 

Prasshanth C V, Sreekanth Manavalla, 

Tamilselvan P, Feroskhan M 

#107 Online Monitoring of Power 

Transformer using IoT: Banumathi 

S, Prathisha A, Santhosh Kumar B, 

SelvaKarthick M, Shiva Kishnu S 

(online) 

 
#105 Integrated Hydrogen Supply 

Chain Optimization: A MILP 

Approach for Renewable Energy 

Transition: Zeynep Bircan Bağdatlı, 

Nezir Aydin 

 
#94 Synergistic Surfactant and 

CO₂-Driven Hybrid Enhanced Oil 

Recovery (EOR) Method: Pranab 

Boral, Subrata Borgohain Gogoi, 

Ibrahim Dincer 

 
#112 Simultaneous 

Electrodeposition of Ni-TiO2 

Composite on Stainless Steel for 

Enhanced Hydrogen Production: 

Sumeyya Ayca, Ibrahim Dincer 

15:30 

 

Coffee Break 

 
Room: Tesla-1 

 
Room: Tesla-2 

 
Room: Harezmî-1 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
Session Chair: Recep Duranay 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
Session Chair: Mete Oguc 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
Session Chair: Muge Cerci 

#58 Effect of Distilled Waste HDPE 

Oil as Diesel Engine Fuel on 

Effective Efficiency: Tevfik Ataman, 

Ramazan Costu, Erhan Öztürk (online) 

#96 Energy-Aware Routing 

Models based on Meta- 

Heuristic Algorithms in IoT: 

Monire Norouzi, Alireza Souri 

(online) 

#29 Integration of a Novel Small- 

Scale Roof- Mounted Combined 

Vertical Axis Wind Turbine for 

Energy-Efficient Buildings: Cihan 

Turhan, Yousif Saleh 

#61 Innovative Approaches to H2S 

Disposal in Geothermal Power 

Plants: Huseyin Bıyıkcı, Hasan 

Kaşıkçı, Yusuf Cambaz 

#98 Development of a Green Urea 

Based Biomass Power Generating 

System: Dogan Erdemir, Ibrahim 

Dincer (online) 

#67 Performance Analysis of a 

Phosphoric Acid Fuel Cell System: 

Kubilay Karayel, Ibrahim Dincer 

(online) 
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15:45- 

16:45 

 
Sustainabilit 

y and 

Environme 

ntal 

Manageme 

nt-3 

 
#69 A Comprehensive Review of 

Space Syntax Applications for 

Sustainable Urban Development in 

Commercial Areas: Aisha Al-Naama, 

Azzam Abu- Rayash 

 

 
15:4 

5- 

16:4 

5 

 

 
Energy and 

Exergy 

Analysis-5 

 
#100 Energetic and Exergetic 

Assessment of a Geothermal 

District Heating and Cooling 

System: Ebru Hancioglu, Arif 

Hepbasli (online) 

 

 
15:45 

- 

16:4 

5 

 

 
Renewable 

Energy 

Technologie 

s-4 

 
#76 Design and thermodynamic 

analysis of a solar energy-based 

combined plant for power, 

hydrogen, heating, and cooling 

production: Ayşenur BOZKURT, 

Fatih YILMAZ (online) 

 

 
#70 Impacts of Co-Substrate on 

Biogas Production: 

Kenan Dalkilic, Aytac Perihan Akan, 

Aysenur Ugurlu 

 
#103 Exploring the 

Thermodynamic Lifecycle of 

Cells: A Generalized Exergy 

Framework for Biomedical 

Applications: Mete Öğüç, Zeynep 

Güneş Özünal, Ayhan Bilir 

 
#80 Design and Analysis of Wind- 

Assisted Sail and Solar Power 

Systems for Bulk Cargo Ships: 

Cihan Emre Sahin, Murat Emre 

Demir 

Closing Remarks 

 
18:30- 21.30 Gala Dinner: İstanbul Üniversitesi Balta Limanı Sosyal Tesisleri 

 

 
(GMT+3) 

Istanbul Time+ 

IEEES-15 

December 21. 2024 

Istanbul Atlas University Vadi Campus 

Room: Tesla-1 Room: Tesla-2 Room: Harezmî-1 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
10:00- 

11:00 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
Sustainabil 

ity and 

Environme 

ntal 

Manageme 

nt-4 

 

 
Session Chair: Muhammet ABDELATI 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
10:00 

- 

11:0 

0 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
Sustainabi 

lity and 

Environme 

ntal 

Manageme 

nt-5 

 

 
Session Chair: Edwin Geo Varuvel 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

 
10:00 

- 

11:0 

0 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
Renewable 

Energy 

Technologi 

es-5 

 

 
Session Chair: Mutlu Yilmaz 

#77 Mitigating Harmonic 

Distortion in Power Systems: A 

Case Study of the Southern 

Governorates Desalination Plant: 

Muhammet ABDELATI 

#75 Optimal Utilization of 

Industrial Symbiosis for Waste- 

heat-based Greenhouse 

Production: Farzaneh Rezaei, 

Stefanie Hellweg, and Ramin 

Roshandel 

 
#81 The Power Prediction of A PV 

Power Plant Using Un-decimated 

Wavelet Transform-based Machine 

Learning Methods: Mehmet 

Albayram, Alper Yılmaz, Gokay 

Bayrak 

#87 Assessment of Air Quality status 

using Pollution Indicators in industrial 

zone of Brega city: Tawfig Falani, 

Abdulaziz Mahdi, Mohammed Alrafadi, 

Khaled Alabeedi 

#79 Surface sulfurization of structure 

modulated V2O5 by Cd-doping 

(CdVOx@S) enables boosted overall 

water-splitting in an alkaline 

medium: Shoukat Alim Khan, 

Muammer Koc, Faisal Iqbal, Ambreen 

Bashir, Tauseef Munawar (online) 

#83 Effect of stainless steel mesh 

coupled to the serpentine flow field 

on performance for direct methanol 

fuel cells: Mikail Yağız, Selahattin 

Çelik, Fuat Yildirim (online) 

#89 Treatment of Textile Effluents: 

Adsorption of Industrial Dyes by 

Porous Materials: FERHAT Djawad 

#95 Energy-Aware Intrusion 

Detection Systems in Internet of 

Vehicles: Usman Alhaji Bukar, Alireza 

Souri (online) 

#88 A Data-Driven Approach to 

Enhancing Solar Visibility on 

Distribution Grids: Mutlu Yilmaz, 

Recep Duranay, Muhammad Tanveer 

Sultan 

 
#93 Future Emission Forecast of Ships 

and Vehicles Entering Mersin Port: 

Münir Süner 

#109 Deep Learning-Enhanced Video 

Surveillance System for Detecting 

Violent Behavior Using Anomaly 

Detection Techniques: Deekshitha L P 

(online) 

 
#111 Vehicle Technologies and 

Electric Vehicle Analysis: Haydar 

Emre Karaman, Süleyman Şimşek 

11:00- 
11:15 

Coffee Break 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

Session Chair: Ebru Inan Barutcu 

      

#71 Feasibility Studies for Potential 

Hydrogen Production Methods and 

Industrial Applications in 

Determining the Decarbonization 

Road Map in Turkey: Huseyin 

Bıyıkcı, Alper Vahaplar 

#86 On the use of machine learning for 

vibration- based condition assessment 

of offshore wind turbine foundations: 

Mahmoud Abdelhak, Abdollah 

Malekjafarian 



15th International Exergy, Energy and Environment Symposium (IEEES-15), December 19-22, 2024, Istanbul, Türkiye 
 

xxx  

 
 
 

 
11:15- 

12:15 

 
 

 
Renewable 

Energy 

Technologi 

es-6 

#91 Investigation on combustion, 

performance and emission 

characteristics of Waste Tyre oil – 

diesel blends with hydrogen in CI 

engine – A dual fuel approach: Edwin 

Geo Varuvel, S Kiran, Leenus Jesu 

Martin 

#106 Artificial Intelligence 

Techniques for Solar- Based 

Hydrogen Generation: H. Can 

Barutcu, Arif Karabuga, Zafer Utlu 

#114 Techno-economic analysis of 

Thermochemical energy storage 

materials for high temperature 

applications: Rajesh Kumar 

Closing Ceronomy 

Zoom links: 

December 19, 2024 (GMT+3 Istanbul Time) 

 
Opening Speeches and keynote speakers 1-2-3: 

https://zoom.us/j/97752854622?pwd=viVv7dMiQa6chT 

LQrSmOeGFbFi6KuW.1 ID: 977 5285 4622 

Password: 406369 

 
Tesla - 1: 

https://zoom.us/j/93293394014 

?pwd=B6rbIv3mGdhPYTf3K 

bw3IDGM7OqUxI.1 ID: 932 

9339 4014 

Password: 493702 

 
Tesla - 2: 

https://zoom.us/j/96041635374? 

pwd=g2hPKkrXoGiwGYv0Znn 

d1mmVPMSmyD.1 ID: 960 

4163 5374 

Password: 995893 

Harezmi - 1: 

https://zoom.us/j/96838709459?p 

wd=n3bKeFyoUvaXcm4EJEWC 

MybLaVm1Ve.1 ID: 968 3870 

9459 

December 20, 2024 (GMT+3 Istanbul Time) 

Keynote speakers 4-5-6: 

https://zoom.us/j/96261262582?pwd= 

BErI3t3UajeOXpODlw8QNGoii8IQ5. 

1 ID: 962 6126 2582 

Password: 247362 

Tesla - 1: 

https://zoom.us/j/9594462030 

1?pwd=fRo69w8AqIZROsep 

m5SBbyXgBcNjuN.1 ID: 

959 4462 0301 

Tesla - 2: 

https://zoom.us/j/98342358230? 

pwd=aKVMoMbEGqV8IAXIH 

E1Wh2PS6uCbz5.1 ID: 983 

4235 8230 

Password: 031897 

Harezmi - 

1:https://zoom.us/j/995369001 

30?pwd=bbwJCaeaYvlx2agls 

rDifZOrHPTQOc.1 ID: 995 

3690 0130 

Password: 667297 

https://zoom.us/j/96261262582?pwd
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December 21, 2024 (GMT+3 Istanbul Time) 

 
Tesla - 1: 

https://zoom.us/j/91927825431 

?pwd=yDlPRJO84SBQsM2go 

 
Tesla - 2: 

https://zoom.us/j/9285591384 

6?pwd=D2RtioA3ZbELfZOq 

8SWZ8Kbt5mRz8t.1 ID: 

928 5591 3846 

Password: 340395 

Harezmi - 1: 

https://zoom.us/j/92652942044? 

pwd=mseZAfqHlDetVoVeQF3f 

6ALwUFbCcQ.1 ID: 926 5294 

2044 

Password: 570442 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KEYNOTE SPEAKERS 
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Prof. Dr. İbrahim DİNÇER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROFESSOR OF MECHANICAL ENGINEERING, ONTARIO TECH UNIVERSITY, CANADA 

 

Ibrahim Dincer is a full professor of Mechanical Engineering at Ontario Tech. University and an adjunct 

professor at Faculty of Mechanical Engineering of Yildiz Technical University. 

Renowned for his pioneering works in the area of sustainable energy technologies he has authored/co-

authored numerous books and book chapters, and many refereed journal and conference papers. He 

has chaired many national and international conferences, symposia, 

workshops and technical meetings. He has delivered many keynote and invited lectures. He is an active 

member of various international scientific organizations and societies, and serves as editor-in-chief, 

associate editor, regional editor, and editorial board member on various prestigious international journals. 

He is a recipient of several research, teaching and service awards, including the Premier’s research 

excellence award in Ontario, Canada. During the 

past six years he has been recognized by Thomson Reuters as one of The Most Influential Scientific Minds 

1 

https://www.ieees2024.org/speakers/
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in Engineering and one of the most highly cited researchers. 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. Dr. Ram GUPTA 

 

 

 

 

 VIRGINIA COMMONWEALTH UNIVERSITY, RICHMOND, VA, USA 

 

Professor Ram B. Gupta is the associate dean for research in the College of Engineering at the Virginia 

Commonwealth University. After joining the College in 2014, he has significantly enhanced its national 

reputation as an engine of education and research and made important contributions to the success of 

students, staff, and faculty. For example, with his passion and expertise in creating and maintaining an 

innovative, healthy, and excellent academic and research environment, he grew the sponsored research 

awards by six-fold. He is responsible for sponsored research programs, facilities, centers and institutes. 

Widely regarded as one of the nation’s leading researchers on sustainable energy, materials, and 

technologies, Gupta is a frequent keynote speaker and writer on the new developments and innovations. 

Media outlets, including Virginia Business, Reuters, London Daily Mail, Japan News, Science Newsline, 

Chemistry News, and Agriculture Markets, have covered his work. His books, which are used worldwide, 

are Nanoparticle Technology for Drug Delivery (2006, Taylor & Francis), Solubility in Supercritical 

Carbon Dioxide (2007, CRC Press), Hydrogen Fuel: Production, Transport, and Storage (2008, CRC 

Press), Gasoline, Diesel and Ethanol Biofuels from Grasses and Plants (2010, Cambridge University Press), 

Compendium of Hydrogen Energy (2015, Elsevier), and Simple Chemical Methods for Thin Film 

Deposition (2023, Springer Nature). 

https://www.ieees2024.org/speakers/
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Prof. HUSSAM JOUHARA 

 

 

 

 

BRUNEL UNIVERSITY LONDON/ UK 

 

Prof. Jouhara is a Full Professor at Brunel University of London and a Fellow the Royal Academy of 

Engineering (raeng.org.uk). Prof. Jouhara obtained his PhD in Mechanical Engineering from the 

University of Manchester, UK in 2004 and has a career in both the Industry and Academia since then. He 

is a Chair of Thermofluids at Brunel and the founder and head of the Heat Pipe and Thermal Management 

Research Group and the Principal Investigator of many national and international projects in the areas of 

multiphase heat transfer and fluid dynamics, energy efficiency, renewable energy systems and innovative 

thermal management systems for electronics, nuclear and biomedical applications. 

Throughout his academic and industrial career, Prof Jouhara received over £16M in direct grants fundings 

from the Industry, EPSRC, Innovate UK, EU, Royal Academy of Engineering and UK Atomic Energy 

Authority. His patents have been adopted and implemented by various multi-national companies such as 

S&P Coils Products Limited, Econotherm (UK) Limited, 

Flint Engineering Limited, Spirax Sarco PLC, Solex Thermal Science and Air Products PLC that funds 

https://www.ieees2024.org/speakers/
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many of Prof. Jouhara’s projects directly. Professor Jouhara’s research has been 

published in over 200 journal articles and over 300 other publications such as conference papers, keynote 

lectures and editorials. He has also published many books and his latest 

books are entitled: Heat Pipes, Sustainable Energy Technology, Business Models, and Policies and Waste 

Heat Recovery in Process Industries . 

 

 

 

 

 

 

 

 

 

Prof. Dr. Yunus ÇENGEL 

 

UNIVERSITY OF NEVADA / USA 

Yunus A. Çengel is Professor Emeritus of Mechanical Engineering at the University of Nevada, 

Reno. He received his B.S. in mechanical engineering from Istanbul Technical University and his 

M.S. and Ph.D. in mechanical engineering from North Carolina State University. His areas of interest 

are renewable energy, energy efficiency, energy policies, heat transfer enhancement, and engineering 

education. He served as the director of the Industrial Assessment Center (IAC) at the University of 

Nevada, Reno, from 1996 to 2000. He has led teams of engineering students to numerous 

manufacturing facilities in Northern Nevada and California to perform industrial assessments, and 

has prepared energy conservation, waste minimization, and productivity enhancement reports for 

them. He has also served as an advisor for various government organizations and corporations.  

Dr. Çengel is also the author or coauthor of the widely adopted textbooks Thermodynamics: An 

Engineering Approach, Heat and Mass Transfer: Fundamentals and Applications, Introduction to 

Thermodynamics and Heat Transfer, Fluid Mechanics: Fundamentals and Applications, Essentials 

of Fluid Mechanics: Fundamentals and Applications, and Differential Equations for Engineers and 

Scientists (1st ed., 2013), all published by McGraw-Hill. Some of his textbooks have been translated 

into Chinese, Japanese, Korean, Thai, Spanish, Portuguese, Turkish, Italian, Greek, and French. Dr. 

Çengel is the recipient of several outstanding teacher awards, and he has received the ASEE 

https://www.ieees2024.org/speakers/
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Meriam/Wiley Distinguished Author Award for excellence in authorship in 1992 and again in 2000. 

 

 

 

 

 

 

 

 

Prof. Feridun HAMDULLAHPUR 
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Abstract 

 

This study focuses on the recovery of industrial waste heat. In natural gas compression facilities, the 

compression work required for the compressor is supplied by the electrical work generated from the 

turbine, which operates using the combustion of natural gas. An Organic Rankine Cycle (ORC) system 

has been integrated to utilize waste heat. High-temperature ORC systems differ from conventional ORC 

systems in both the electricity generated and the working fluid used. To utilize the waste heat at a 

temperature of approximately 530°C, Cyclopentane has been selected as the working fluid in the ORC 

system. This study presents a practical example of high-temperature waste heat recovery through a case 

study. 

 

Keywords: Natural gas, Wasteheat recovery, thermodynamic analysis 

 

Introduction 

 

The global energy sector faces significant challenges due to the increasing energy demand, the depletion 

of fossil fuel reserves, and the urgent need to reduce greenhouse gas emissions [1]. Additionally, the world 

population is expected to reach nearly 10 billion by 2050, leading to a substantial rise in energy demand. 

Urbanization, with more people moving to cities and requiring energy for transportation, heating, cooling, 

and electricity, further exacerbates energy consumption [2]. Climate change clearly illustrates that global 

temperatures are already 1°C above pre-industrial levels and are projected to reach 1.5°C within the next 

20 years [3]. 

 

Global temperatures are rising at an unprecedented rate, with the past decade being the warmest on record 

[4]. This rapid warming, combined with the environmental impacts of industrial activities, has prompted 

the development of stricter global protocols such as the Kyoto Protocol [5], the Paris Agreement [6], and 

the Montreal Protocol [7], which aim to reduce emissions and promote sustainable development. This 

creates pressure on industries to innovate while minimizing their environmental footprints. Achieving 

efficient systems that facilitate sustainable and optimal energy use has become a primary goal for an 

increasing number of companies. 

 

Innovations are being introduced across various engineering fields to reduce fossil energy consumption 

or better utilize renewable resources. However, Johnson [1] estimates that 20% to 50% of primary energy 

input in U.S. industrial processes is lost as waste heat, with up to 40% potentially recoverable as useful 

work. Waste Heat Recovery (WHR) technology, therefore, presents a compelling opportunity to reduce 

industrial carbon footprints. WHR also contributes to the rational use of energy, aligning with the United 

Nations' sustainable development goals. 

 

The Organic Rankine Cycle (ORC) has become a widely used method for efficiently utilizing energy by 

converting industrial waste heat into electricity, and the selection of refrigerants for ORC systems is of 

great importance. A basic ORC system typically consists of an evaporator, a condenser, an expander, and 

a pump. Moreover, ORCs offer significant advantages compared to steam cycles, including operation at 

lower pressures, lower operation and maintenance costs, and adaptability to low- and medium-grade heat 

sources [8-10]. In recent years, waste heat recovery from industrial processes via ORCs has gained 

considerable attention. 
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Materyal and Method 

 

The presented study examines an energy conversion system that utilizes waste heat for electricity 

generation. Table 1 provides data related to the design and analysis of the system. The presented 

parameters highlight an optimized ORC system designed for efficient energy recovery from industrial 

waste heat. With an ambient temperature of 10°C, the system benefits from improved condenser 

performance, as low environmental temperatures enhance heat dissipation. The exhaust temperature range 

of 510–530°C provides a significant source of waste heat, while the high mass flow rate of 40.31 kg/s 

ensures a substantial transfer of thermal energy to the system. The use of Terminol 66, a thermally stable 

heat transfer oil, facilitates efficient energy transfer, with an input temperature of 300–310°C ensuring 

effective utilization of the exhaust heat. The ORC system’s turbine and pump demonstrate high isentropic 

efficiencies of 80% and 85%, respectively, minimizing energy losses during mechanical and fluid work 

processes. Cyclopentane, selected as the working fluid, offers excellent performance in low to medium- 

temperature applications, aligning well with the system’s operating conditions. The turbine operates with 

an input temperature of 230–238°C and a pressure range of 30–40 bar, ensuring optimal energy extraction 

from the working fluid. Overall, the system is well-configured to achieve efficient energy recovery, with 

key design choices such as the heat transfer medium, working fluid, and operational efficiencies 

contributing to its performance and practicality. 

 
Table 1. Design and analysis parameters of the presented study 

 

Parameter Value 

Ambient temperature and pressure 10°C and 1 bar 

The exhaust temperature and pressure 510-530 °C and 1 bar 

The exhaust mass flow rate 40.31 kg/s 

The exhaust density 1.2930 kg/m3 

Heat transfer oil Terminol 66 

HE input temperature 300°C - 310°C 

Heat transfer oil mass flow rate 40.29 kg/s 

Turbine isontropic efficiency 0.80 

Pump isontropic efficiency 0.85 

ORC working fluid Cyclopentane 

Turbine input temperature 230°C - 238°C 

Turbine input pressure 30-40 bar 

 

 

The working principle and flow diagram of the system are illustrated in Figure 1. This flow diagram 

illustrates the key components and operation of an Organic Rankine Cycle (ORC) system designed to 

convert waste heat into electricity. The process begins with waste heat sourced from a compressor plant, 

which is transferred to a heat exchanger. The heat exchanger raises the temperature of the working fluid, 

preparing it for preheating and evaporation. In the evaporator, the working fluid transitions fully into the 

vapor phase and is then directed to the turbine. Inside the turbine, the vapor expands, producing 

mechanical energy, which is subsequently converted into electricity by a generator and supplied to the 

grid. After leaving the turbine, the lower-energy working fluid enters the recuperator, where a portion of 

2



15th International Exergy, Energy and Environment Symposium (IEEES-15), December 19-22, 2024, Istanbul, Türkiye 
 

 

its energy is recovered to enhance system efficiency. The fluid is then cooled in the condenser, 

transitioning back into a liquid state with the help of a cooling tower. The cooled liquid is pumped back 

to the preheater by the system’s pumps, completing the cycle. Key design elements, such as the recuperator 

and cooling tower, improve energy efficiency by recovering heat and effectively dissipating excess energy. 

The integration of the turbine and generator allows for the conversion of waste heat into usable electricity, 

making the system an efficient solution for utilizing low- and medium-temperature heat sources. This 

design highlights the potential of ORC systems in promoting sustainable energy use. The energy balance 

equations applied to the waste heat-ORC based power generation system are given below [11]; 

 

 

 
∑ 𝑚̇  𝑖𝑛 = ∑ 𝑚̇  𝑜𝑢𝑡 

(1) 
 
 

 

𝑄̇  𝑖𝑛 + 𝑊̇  𝑖𝑛 + ∑(𝑚̇  𝑖𝑛ℎ𝑖𝑛) = 𝑄̇  𝑜𝑢𝑡 + 𝑊̇  𝑜𝑢𝑡 + ∑(𝑚̇  𝑜𝑢𝑡ℎ𝑜𝑢𝑡) (2) 
 
 

 

 

Fig. 1. Flow chart of the presented study 
 
 

 

Results 

 

This section discusses the thermodynamic evaluation of waste heat-supported power generation. 

Experiments are conducted under varying waste heat outlet temperature and mass flow rate conditions, 

considering different parameters. Additionally, this section presents the energy efficiency of the 

investigated waste heat-based power generation system. Furthermore, parametric analyses are provided to 

investigate the effects of waste heat outlet temperature and mass flow rate conditions on the overall 

performance of the system. Waste heat based energy efficiency changed are illustrated in Figure 2. The 

graph illustrates the relationship between the overall system energy efficiency (ηsys) and the waste heat 

temperature. As seen, the energy efficiency of the system increases steadily with rising waste heat 

temperatures, starting from approximately 25% at 500°C and reaching around 42% at 750°C. This positive 

correlation highlights the impact of higher waste heat temperatures on the performance of the system. The 

consistent upward trend indicates that higher waste heat temperatures provide a greater thermal energy 

input, enhancing the efficiency of energy conversion processes within the system. This improvement is 
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particularly significant in waste heat recovery systems like the ORC, where higher temperature gradients 

between the heat source and working fluid drive more efficient energy transfer and conversion. The graph 

underlines the importance of maximizing waste heat temperature to optimize the overall system 

performance and energy utilization. 

 
 
 

 

 
Fig. 2. Energy efficiency of the system changed based on waste heat 

 

The figure 3 illustrates the relationship between the overall system energy efficiency (ηsys) and the mass 

flow rate of the working fluid. It demonstrates a linear increase in system efficiency as the mass flow rate 

rises. At lower mass flow rates (around 10 kg/s), the energy efficiency starts at approximately 10%, and 

as the mass flow rate increases to 50 kg/s, the efficiency reaches around 45%. This linear trend indicates 

that a higher mass flow rate enhances the system’s capacity to transfer and utilize thermal energy 

effectively. As the mass flow rate increases, the system is able to recover and convert more waste heat into 

useful energy, thereby improving overall efficiency. The direct proportionality suggests that the mass flow 

rate is a critical parameter in optimizing the energy performance of waste heat recovery systems. However, 

practical constraints such as system design limits and operational costs should be considered when 

increasing the mass flow rate. This graph emphasizes the importance of mass flow rate optimization in 

maximizing the energy output of the system. 
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Fig. 3. Energy efficiency of the system changed based on mass flow rate 

 
 
 
 

 
Conclusions 

 

This study presents the thermodynamic analysis of the waste heat based ORC system integrated power 

generation system. The thermodynamic analysis of the system designed according to the actual operating 

conditions is discussed. The important results obtained in the study are presented below; 

 

• The data compares the energy efficiency for both the turbine and the overall system. The turbine's 

energy efficiency is calculated as 21.27% 

 

• In contrast, energy efficiency of overall is calculated as 22.87%. 
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Abstract 

 

Perovskite solar cells represent a major advancement in photovoltaic technology. Utilizing crystalline 

perovskite materials, these cells achieve exceptional efficiency in converting sunlight into electricity. 

Compared to traditional solar cells, perovskite cells are easier and cheaper to manufacture while 

delivering impressive performance, making them a promising option for the future of renewable energy. 

 

In our study, we developed a solar cell structure with the configuration FTO/(PEDOT:PSS) poly(3,4- 

ethylenedioxythiophene):poly(styrenesulfonate)/Perovskite/C60/Ag, incorporating this polymer as a 

crucial component. PEDOT:PSS functions as a hole transport layer, facilitating the movement of positive 

charges between the perovskite layer and the electrodes. Additionally, PEDOT:PSS improves the 

adhesion and stability of the perovskite layers while providing excellent electrical conductivity. 

 

Our research focused on optimizing the preparation of perovskite films, addressing two main aspects. 

First, we refined the solution-processing parameters, exploring various formulations and methods for 

preparing the perovskite precursor solution, particularly for triple-cation perovskites Cs(MaFa)PbBrI, 

known for their superior stability and reduced sensitivity to processing conditions. Adjustments were 

made to the spin-coating and annealing processes, including variations in spin-coating speeds (2000 to 

6000 rpm), durations (15 to 30 minutes), and annealing temperatures (60 to 120°C). 

 

Second, we replaced the conventional anti-solvent method with a vacuum-assisted approach, which 

involved placing the perovskite film in a vacuum chamber to enhance rapid crystallization by effectively 

removing residual solvents. 

 

We controlled the PEDOTPSS layer thickness through deposition speed. Surface morphology was 

analyzed using scanning electron microscopy (SEM), while X-ray diffraction (XRD) assessed the 

crystallinity of the perovskite films. UV-Visible spectroscopy measured absorbance, and contact angle 

measurements evaluated surface hydrophobicity. 

 

These efforts resulted in the successful development of stable perovskite films that can withstand 

ambient air conditions for extended periods. 

 

Keywords: Perovskite solar cells, Ambient fabrication, Renewable energy. 

 

 

 

Introduction 

 

Perovskite solar cells (PSCs) have indeed garnered significant attention over the past decade for their 

impressive potential in terms of efficiency, cost-effectiveness, and design flexibility [1-2]. Their 

efficiency has rapidly approached that of traditional silicon solar cells, with laboratory prototypes even 

surpassing 25%. Despite this promising progress, PSCs face challenges related to their sensitivity to 

environmental conditions such as air, water, light, and temperature, which can affect their long-term 

stability. To address these issues, high-efficiency PSCs often require fabrication within controlled 

7

mailto:all_samia_b@yahoo.fr
mailto:belhoussesamia@crtse.dz


15th International Exergy, Energy and Environment Symposium (IEEES-15), December 19-22, 2024, Istanbul, Türkiye 
 

 

(a) (b) 

environments, like glove boxes filled with inert gases or dry air. Additionally, the use of halogenated anti- 

solvents in crystal growth, while effective, adds complexity and cost to the production process, 

complicating large-scale manufacturing. 

 

In light of these challenges, our research focuses on transitioning the fabrication process of PSCs from 

controlled environments to ambient air conditions. Specifically, we developed a new fabrication approach 

that avoids the need for anti-solvents by using a vacuum-based method. The structure of the PSCs 

produced in ambient air conditions consists of FTO/(PEDOT:PSS)/ Perovskite/C60/Ag. This method 

aims to simplify the production process and enhance the feasibility of scaling up while maintaining high 

efficiency. By moving away from traditional anti-solvent strategies and relying on a vacuum-based 

approach, we hope to mitigate some of the obstacles associated with PSC production and contribute to 

the advancement of more practical and scalable solar technologies. 

 

Experimental Procedure 

 

The FTO glass substrates were cleaned in detergents, ethanol, distilled water, and isopropanol, then dried 

by nitrogen. The Poly(3,4-ethylenedioxythiophene):polystyrene sulfonate (PEDOT:PSS) solution was 

spin coated on the FTO substrate and then annealed at 120 °C. 

 

To prepare the perovskite film, a precursor solution was prepared by dissolving salts in a solvent mixture. 

Beforehand, an investigation was conducted to determine the optimal stoichiometric ratios of the 

perovskite by adjusting the quantities of the Cs/MA/FA and halides (Br and I) mixtures. We then assessed 

the homogeneity and stability of the resulting films under ambient conditions over time, and based on 

this evaluation, selected the most suitable film. We also made adjustments to the spin-coating deposition 

and annealing parameters of the different layers. 

 

After that, the perovskite precursor solution was spin coated on FTO/PEDOT:PSS substrate at room 

temperature, using a simple vacuum pump and then the C60 (Buckminsterfullerene) solution was 

deposited on perovskite by spin coating. Finally, Ag contacts were elaborated. 

 

Results and discussions 

 

Figure 1 shows the surface morphology of FTO surface (figure 1a) and FTO/PEDOT:PSS/ Perovskite 

(figure 1b). 

 

We notice a remarkable change in morphology: a thin, clear layer of PEDOT:PSS on the FTO surface, 

which is covered by the perovskite that has a slate-like appearance. 
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