
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP2543T-POD 

979-8-3315-1146-3 

2025 7th International Conference 

on Renewable Energy for 

Developing Countries 

(REDEC 2025) 

Beirut, Lebanon 

24-26 September 2025 
 



 

 

 

 

 

 

 

Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP2543T-POD 

ISBN (Print-On-Demand):  979-8-3315-1146-3 

ISBN (Online):   979-8-3315-1145-6 

ISSN:                            2373-6798 

 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 

 

Enhancing Power Flow and Energy Trading in Distribution Network Enabled with Blockchain ........................ 1 

Mohamad Majed, Riad Chedid 

Assessment of Firm Capacity in Hybrid Systems: A Dubai Case Study on ESS Sizing ...................................... 7 

Ahmad El Sayed, Gokturk Poyrazoglu 

Evaluating Optimal PCM Integration in Building Envelopes Across Lebanese Regions ................................... 12 

Chawki Lahoud, Rawad Harake, Mira Fatfat, Jamal Harmouche, Joseph Kesserwani, Sami 

Youssef 

Integrating Passive Energy Conservation Measures in Mediterranean Residential Buildings ........................... 18 

Wael Saad Al Hadidi, Chawki Lahoud, Jeanpierre Raffoul, Joseph Kesserwani, Sami Youssef 

Premixed Flame Dynamics in Confined Channels: Toward Efficient Heat Generation ..................................... 23 

Remi Daou, Joel Daou 

Feasibility Study of PV/T Green Hydrogen Energy System for a House in Lebanon ........................................ 29 

Abdallah Makke, Fatme Ezzeddine, Khadija Ramadan, Mohammad Kawtharani, Mariam 

Itani, Amal Asaad 

Photovoltaic Integration in Cold Storage Warehouse: Performance and Economic Viability ............................ 35 

Rawad Malaeb, Rami Abi Zeid, Youssef Riachi 

Cogeneration in Buildings Coupled with PV System: Case Study and Technical Feasibility ............................ 41 

Kabban Elie, Succar Jean-Paul, Seif Charbel 

PV-Battery Fed Open-End Winding Induction Motor for Pumping Applications .............................................. 46 

Khaled Safsouf, Jean Sawma, Hadi Y. Kanaan 

A Comprehensive Review of PEM Electrolyzers and Fuel Cells in Hybrid Hydrogen Energy 

Systems ............................................................................................................................................................... 52 

Bilal Izzo, Gabriel Khoury, Jihane Rahbani Mounsef 

Green Hydrogen DC Bridge from Africa to Europe ........................................................................................... 58 

Batool Harb, Amal Asaad, Sami Karaki 

A Technical Study on Wave Energy in Lebanon ................................................................................................ 64 

Jose Marie Saad, Chawki Lahoud, Sami Youssef, Joseph Kesserwani 

Symbiotic Fossil Fuel/RDF Gas Turbine Power Plants for Lebanon – a Reexamination ................................... 70 

Rida Nuwayhid, Michel Owayjan, Abbas Toufaily, Maroun Attieh, Roger Achkar 

Network Expansion Planning with Renewable Resources and Storage ............................................................. 76 

Mohammad K. Fattouh, Sami Karaki 

Gas Valorization into Ethylene: A Simulation-Based Case Study from Lebanon ............................................... 82 

Nour Maassarani, Maya Achkar, Joya Joubran, Soha Khalife, Marina Aldaccache, Melissa 

Said 

Actual Power Curve Construction and Detection of Normal and Abnormal Data in Wind Turbine 

Operation: AlFujeij Wind Farm Case Study ....................................................................................................... 88 

Omar Khazaleh, Nidal Abdalla, Ali Alkuzaie 



DC Energy Router Design for the Energy Internet ............................................................................................. 94 

Amani Fawaz, Imad Mougharbel, Kamal Al-Haddad, Hadi Y. Kanaan 

An Open Modular Architecture for Climate-Aligned Building Assessment: GRASSMed Green 

BOOCC Platform ............................................................................................................................................. 101 

Rita Najjar, Adel Mourtada 

Grid Stability and Power Factor Dynamics in Solar Farms Integration ........................................................... 107 

Hassan A Osseily, Omar M Srouji, Mohamad I Al Jammal 

Nonlinear Power Flow Routing in MAB Converters ........................................................................................ 113 

Ahmad Rammal, Jean Sawma, Hadi Y. Kanaan 

Unlocking Energy Efficiency in Uzbekistan’s Residential Sector: Renovation Pathways, Market 

Dynamics, and Climate Co-Benefits ................................................................................................................. 119 

Adel Mourtada, Rita Najjar 

Real-Time Mobile Monitoring of an IoT-Based MPPT Solar Charger Using Arduino UNO R4 WiFi 

and WebSocket Communication ....................................................................................................................... 125 

Nizar Daou, Jean Sawma, Flavia Khatounian 

Investigation of the Optimal PCM Wall Location into Buildings Envelope Under Mediteranean 

Climate ............................................................................................................................................................. 130 

Sayed Geitani, Christian Chedid, Chawki Lahoud, Jamal Harmouche, Sami Youssef, Joseph 

Kesserwani 

Performance Evaluation of Wind-Powered Electrolysis Systems with Energy Storage for Green 

Hydrogen .......................................................................................................................................................... 136 

Naveed Anwar, Mohammed Abdulmajid, Muhammad Samee Baig 

Review of Fast Charging Strategies in Lithium-Ion Battery Electric Vehicles ................................................. 142 

Hassan Iskandarani, Nagham El Ghossein, Hadi Y. Kanaan, Ali Sari 

Non-Invasive Diagnosis of Aged Lithium-Ion Capacitors Using Distribution of Relaxation Times ............... 148 

Ali Sleiman, Nagham El Ghossein 

Techno-Economic Assessment of Green Hydrogen Integration into Residential Buildings : Case 

Study of Beirut, Lebanon ................................................................................................................................. 155 

Lynn Hamdan, Chantal Maatouk, Hani Hamdan, Nazih Moubayed, Nivine Abbas 

Green Hydrogen for Lebanon: A Comprehensive Framework for Economic Transition, Energy 

Sovereignty, and Regional Sustainability ......................................................................................................... 161 

Anissia Beainy, Adel Mourtada, Sabine Saad 

A Comparative Study of CO2 Emissions in Electrical, Hybrid, Fuel Cell and Bioethanol Fuel Cell 

Vehicles ............................................................................................................................................................ 169 

Clovis Francis, Mohamad Almoghubat, Majd Saied 

Development of Five Sustainable Energy and Climate Action Plans in Azerbaijan ......................................... 175 

Sabine Saad, Adel Mourtada 

Enabling Climate-Smart Wastewater Infrastructure in Developing Countries: Greenhouse Gas 

Mitigation and Policy Integration at the Al Ghadir Wastewater Treatment Plant ............................................. 181 

Renalda El-Samra, Marina Aldaccache 

Guide for Lebanese Communities on Adaptation to Climate Change 2024 ..................................................... 187 

Julien Bou Gebrael, Nadine Yehya, Sabine Saad, Anissia Beainy 

Author Index




