The First International Conference on The
Future Sustainable Energy [ICFSE 2023]

https://uomus.edu.ig/ICEFSE2023/Home.aspx

The First International Conference on The
Future Sustainable Energy (ICFSE 2023)

Conference Vision:

To pave the way forward to the sustainable energy transition, improve
intersectoral collaboration and connect academia with policymakers. Also, the
conference will give the chance to form a joint power for an interconnected goal for
a secure and competitive energy future.

Conference Overview:

The rapid growth of the innovative sustainable energy resources has generated
the necessity to exchange and transfer the recent research, data, and technical
information through the globe. Energy represents one of the substantial life needs
for all the human beings. Until today, most people have no access to energy which
restricts the opportunity to become part of national and global development.
Sustainable development Goal as set by the UN general assembly, aims to correct
the enormous imbalance by ensuring everyone has access to affordable, reliable, and
modern energy services by the year 2030

ICFSE 2023 will take place on 1-2 March 2023 at Al-Mustagbal University
College (MUC), Irag. MUC has gained several recognitions related to the long-term
adoption of innovative and novel research trends relevant to the sustainable and
renewable energy though the advanced positions that MUC has achieved in many
international world rankings such as THE impact and Ul green metric. These
achievements have implied more national and international collaborations to reach
the edge of sustainable and affordable energy.
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Objective:

The aim of conference to create a platform for researchers to discuss efficient,
coherent, and coordinated ways of developing new and renewable energy resource
of the region and providing access to all and to capture the substantial role that clean
energy technology plays in addressing many challenges. This conference will build
a coherent sustainable network of relationships among budding researchers,
innovator, industry professionals and the academics.

ICFSE 2023 Topics:
1. Towards research and application of renewable energy technologies
2. Research in net-zero) Carbon, Emission, Energy Building)
3. Energy Conversion and Management
4. Sustainable Development of Energy, Water and Environment
5

. Energy resources investment and impacts on economic development
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Conference Agenda Time: 09:00 (Baghdad, Iraq)

First Day of the Conference

First Day, Wednesday 1%t March 2023

08:00 —09:00 | Registration

09:00 -09:30 |= Conference Opening
National Anthem
The Scientific Committee of ICFSE 2023 Speech
Ministry of Higher Education and Scientific Research
Video about Al-Mustagbal University College and the
Energy Projects

09:30-10:30 | KEYNOTE SPEAKERS

Keynote Speaker Prof. Dato’ Dr. Kamaruzzaman Sopian
Universiti Kebangsaan Malaysia, Malaysia

Topic: Advances in Solar Assisted Air Conditioning Systems
Prof. Dato’ Dr. Kamaruzzaman
Sopian graduated with the BS
Mechanical Engineering from the
University of Wisconsin-Madison
in 1985, the MS in Energy
Resources University of Pittsburgh
in 1989 and PhD in Mechanical
Engineering from the Dorgan Solar
Laboratory, University of Miami-
Coral Gables. His main contributions are in solar radiation
modeling and resource assessment, advanced solar
photovoltaic systems (grid-connected photovoltaic, solar
powered regenerative fuel cell, solar hydrogen production,
thin film silicon solar cell) and advanced solar thermal
systems (solar cooling, solar heat pump, solar assisted drying,

09:30 - 10:00
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combined photovoltaic thermal or hybrid collector). He has 10
patents, 15 patents pending, 6 copyrights, and 1 trademark for
his innovation in renewable energy technology. The
innovation and invention in renewable energy technology
have won over 90 medals in national and international
innovation and invention competitions including special
innovation awards . He was conferred the Darjah Dato’
Paduka Mahkota Perak by His Royal Highness The Sultan of
Perak in 2013. A Fellow of the Malaysia Academy of Sciences
and listed in the 2019 - 2022 Highly Cited Researchers by the
Web of Science Group, Clarivate Analytics.

10:00 — 10:30

Prof. Dr. Ala Hasan

VTT Technical Research centre of Finland
Smart Energy and Built Environment, VTT
Technical Research Centre of Finland,
Finland

Toplc Energy Flexible Buildings

‘ ‘ ~ Doctoral degree in Mechanical
Engineering, Helsinki University of

R Qe Technology, Finland 2005. He is
“3 | Advisor/Co-supervisor of several
PhD students at the Department of
Energy Technology, Aalto
University- Finland and examiner of
PhD and Licentiate degree students
in Finland, Sweden and Denmark. Received several research
grants mounting to 2.7 M€. He had more than 100 publications
in peer review international scientific journals, international
conferences, reports and books.

U r. Prof. Dr. Ala Hasan received his

Prof. Dr. Hussain H. Al-Kayiem

Mechanical Engineering Department, Universiti
Teknologi PETRONAS, 32610, Seri Iskandar,
Malaysia
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Topic: The Challenge of Renewable Energies in

10:30 - 11:00

The Future Energy Mix
‘ Prof. Dr. Hussain H. Al-Kayiem is Head
e o) of Solar Thermal Advanced Research
~ay Center [STARC], Universiti Teknologi
PETRONAS-Malaysia. He has carried
out wide range of researches in Petroleum
Engineering, Renewable energies and
Thermofluids. His current projects are on
Hydrocyclone oil/water Separation, hybrid solar energy
technologies with focus on the solar updraft power. He has
developed and patented many innovated products like wind
turbines, nanocomposites solar updraft power systems and
solar drying.

Certificates (Keynotes and Chair Committees,

11:00 - 11:15
Researchers)
11:15-11:45 | Poster and Innovation in the energy field
11:45-12:00 | Coffee Break
12:00 — 01:15 | Parallel Sessions
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Second Day of the Conference

Second Day, Thursday 2" March 2023

08:00 - 09:00 | Registration

09:00-10:30 | KEYNOTE SPEAKERS

Dr. Naseer Kareem Kasim

Training and Energy Research Office, Ministry of
Electricity, Iraq

Topic: Determining the Percentage of Renewable Energy
Systems That ere Synchronously Connected with The
National Grid in the Energy Mix

Dr. Naseer Kareem Kasim has
earned his MSc and PhD in renewable
energy from University of Baghdad. He
had many patents in the renewable
energy. He published 60 articles in the
field of renewable energy as well as
energy efficiency. He supervised more

-
N
7
& than 20 postgraduates studnets in the

field of renewable energy.

09:00 — 09:30

Associate Prof. Dr. Hussein A Kazem

Faculty of Engineering, Sohar University, Sohar, Oman
Topic: Renewable Energy and Its Role in Supporting
Economic Development

Associate Prof. Dr. Hussien Kazem has
earned his BSc, MSc, and Ph.D. from
Irag and the United Kingdom,
respectively. He has been in academia
since 1995 as a lecturer at Al-Mamon
College, the University of Technology,
Al Tahady University, Sohar University,
Newcastle University, and the National
University of Malaysia. Hussein has been
involved in academia and research for the past quarter-century

09:30 - 10:00

Page |7


https://uomus.edu.iq/ICFSE2023/Home.aspx

The First International Conference on The /

Future Sustainable Energy [ICFSE 2023] '\2%‘ //m ¥ ’ y)
s /4
o <,

N w
https://uomus.edu.ig/ICEFSE2023/Home.aspx %

and is affiliated with professional organisations and
engineering groups. He has organised, attended, and served as
a referee for several conferences, symposiums, and
workshops. He is the author of numerous works on renewable
energy and power electronics/quality, including more than
230 papers published in scientific journals and conferences,
around 50 invited lectures, and seven books. Dr Hussein is the
recipient of the Vice Chancellor Award for Research and
Industry from Sohar University. He has also received
numerous national and international honours. He is a co-
inventor on two patents. He had graduated more than 55 BSc,
8 MSc, and 5 PhD students under his supervision. Dr Hussein
Is considered among the top 2% of scientists in the world by
Stanford University (2019-2022).

10:00 - 10:30

Mr. Muhannad Shaker Mahmoud

Ministry of Electricity — Central Total
Quality Department

Topic: An Introductory Overview of the
National Initiative to Support Energy and
Reduce Emissions

Mr.  Muhannad  Shaker
Mahmoud has MSc in
mechanical engineering and
he is quality manager at the
general company for electric
power production for the
| central region. additionally,
he is amember of the national
Initiative to support energy and the tradition of
peace.

Dr. Mohammed Almulali
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Head Of Sustainable Development Unit, Al-
Mustaqgbal University College, Iraq

Topic: Towards sustainable, clean and
affordable energy

% Dr. Mohammed Almulali currently
% works at the Building and Construction
¢ Engineering Department, Al-Mustagbal
University College. Additionally, he is
y the Head of Sustainable Development

10:30 - 11:00 Unit at MUC. He obtained his PhD from
School of Housing, Building and
Planning, Universiti Sains Malaysia
(USM). He does research in Civil Engineering and
construction materials and technology.
11:00 - 11:15 Coffee Break
11:15-12:30 | Parallel Session
12:30-01:00 | ICFSE 2023 Recommendation

First Day, Wednesday 1% March 2023 ( 12:00 - 01:15)

Session 1: Progress of Renewable Energy

Session Chair: Asst. Prof. Dr. Ghassan Fadhil Smaisim

Session Co-chair:

Dr. Ammar Abdulkadhim

12:00 — 12:15

Investigation of the Solar Still Performance using Nanofluids: Review
Article
Noor A. Hussain, Yaser Alaiwi, Ghassan F. Smaisim

12:15-12:30

Vibration Investigation of An Imperfect FGM Cylindrical Shell
Reinforced by Various Types of Stiffeners With Temperature-
Dependent Properties Resting on an Elastic Foundation

Ahmed Muthanna, Hamad M. Hasan and Khalid B. Najim

12:30 — 12:45

Study The Effect of the Convective Heat Transfer in A Circular Tube
with Short Length Twisted Tape Insert
Azher M. Abed, Fatimah M. Mohsen and Zainab A. Farhan

12:45 -01:00

The Impact of Gas-Liquid Dispersed Flow on Heat Exchanger
Performance with Improvement using CuO Nanofluid
Mustafa M. Hathal, Basim O. Hasan and Hasan Sh. Majdi
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Solar Dish Collector: Case Study in Iraqgi Climate

01:00 — 01-15 Ammar Abdulkadhim, Azher M. Abed, Ahmed M. Hussein, Sameer M.
ST Farhan, Hayder A. Abbud, Mohaned O. Abdul-Abbas, Diaa H. Mubder,

Salam J. Kadhim

Experimental Study of Water Depth and Nanotechnology Effects on the

01:15 - 01:30 | Productivity of Acrylic Pyramid Solar Still

Ibrahem H. Khalf, Yaser Alaiwi and Ghassan F. Smaisim

First Day, Wednesday 1%t March 2023 ( 12:00 — 01:15)

Session 2: Environment and Sustainable Cities
Session Chair: Asst. Prof. Dr. Tariq J. Al-Musawi
Session Co-chair: Dr. Abdullah M. Kadhim
Microstructure Investigation of Activated Carbon Prepared By Carbon
12:00 — 12:15 | Dioxide-Physical Activation
Ammar Al.Baldawi, Nathera Abbas
. . Theoretical Study of Hydropower as a Sustainable Energy
12:15-12:30 Abdulkareem Wahab, Sami Muhsen
Predicted Model of Cost Parameters in Construction Projects using
12:30 — 12:45 | Bayesian Model
Mustafa H. Talib, and Sedqi E. Rezouqi
Analysis Effected Factors on Evaluating Pre and Post-Construction
12:45 —01:00 | Project in Iragq by Using (AHP) Method
Emad E. Abd, Meervat R. Wali and Azhar Hussein
01:00 — 01-15 Preparation and Characterization of Nano membrane for Fuel Cell
) ) Montader N. Mahdi, Muayed K. Ibrahim, Haleemah J. Mohammed

First Day, Wednesday 1 March 2023 ( 12:00 — 01:15)

Session 3: Nanotechnology in Sustainable Energy

Session Chair: Prof. Dr. Mohammed H. Al-Mamoori

Session Co-chair: Dr. Ali Kamil Kareem

The Effect of Heat Treatment On Wear Properties of Ni-B-CNT
. . Electroless Coating with Different Carbon Nanotube Concentration On

12:00 -12:15 AISI 4340 Steel

Alaa M. H. Wais and Abdul Raheem K. A. Ali

Effect of VVarying Beryllium Addition on Microstructure, and Corrosion

12:15 —12:30 | Behaviors of Cu-Zn-Al Shape Memory Alloys

Nawal M. Dawood, Asia M. Salim
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Effect of Si Content on Microstructure and Mechanical Behavior of
Porous Ti-22 at% Nb Shape Memory Alloys for Biomedical
Applications

Nawal M. Dawood, Sundus A. Jassim, Zahraa H. Khalaf

Coating of Stainless Steel with Tio2 /Chitosan Nanocomposite Layer
Using Electrophoretic Deposition

Alaa M. H. Wais, Abdul Raheem K. A. Ali, Ahlam H. Jasim, Hasan Sh.
Majdi

12:30 — 12:45

12:45-01:00

Second Day, Thursday 2" March 2023 (11:15-12:30)

Session 4: Applications and Challenges in Renewable Energy

Session Chair: Asst. Prof. Dr. Alaa Dhari Al-Bayati

Session Co-chair: Dr. Ammar Abdulkadhim

Google Meeting ID: https://meet.google.com/gri-izhi-npg

Design and Optimization of a Small Horizontal Axis Wind Turbine
Blade using Q Blade

Oday I. Abdullah, Adawiya A. Hamzah, Sura Ammar, Adnan N. J. Al-
Tamimi, Azher M. Abed

Estimation of Capacity of Municipal Solid Waste - Based Power
11:30 — 11:45 | Generation Plant in Iraq

Adel R. Othman, Tamara L. Saleem, Saif S. Salman and Yaser A. Kahtan
Steady-State and Vibration Analyses of Wind Turbine Blades using
Different Materials Based on Numerical Approach

Authors: Khalil Deghoum, Mohammed T. Gherbi, Azher M Abed,
Adnan Al-Tamimi, Fadhil Al-grimli, Oday Abdullah, Ali Boukhari

The Effect of Open Space Design Conformation on Thermal Comfort for
12:00 — 12:15 | Hot Arid Climate

Rugaya H. Ali and Susan A. Hassan

11:15-11:30

11:45-12:00
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Second Day, Thursday 2" March 2023 ( 11:15-12:30)

Session 5: Smart Sustainable Materials

Session Chair: Asst. Prof. Dr. Issam Kamil Salih

Session Co-chair: Dr. Mahmood Sh. Hassan

Google Meeting ID: https://meet.google.com/nmw-uxeg-cmb

Enhance the Performance of the Wind Turbine Blade Based on the Blade
Element Momentum Theory

Oday I. Abdullah, Adawiya A. Hamzah, Adnan Q. Adnan, Adnan N. J.
Al-Tamimi, Azher M. Abed

Evaluation of Pedestrian Facilities in Al-Najaf City

Hamid A. Al-Jameel, Hayder Sadeq, Mustafa Al-Helaly

Application of QFD in Residential Construction Project in Iraq

Sabreen M. Bager and Sedgi E. Rezouqi

Investigating the Performance of Single Chamber Microbial Fuel Cell
(SCMFC) as Sustainable — Innovative Technique for Electricity
Generation and Wastewater Treatment

Muhammed Y. Adnan, Ahmed H. Ali

11:15-11:30

11:30 - 11:45

11:45-12:00

12:00 — 12:15
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Design and optimization of a Small Horizontal Axis Wind Turbine Blade using QBlade

Oday I. Abdullah*?%®*, Adawiya Ali Hamzah'°, Sura Ammar*¢, Adnan Naji Jameel Al-Tamimi*¢,
Azher M. Abed>®

! Department of Energy Engineering, College of Engineering, University of Baghdad, Iraq

2Hamburg University of Technology (TUHH), Institute of Laser and Systems Technologies
(iLAS), Harburger Schlof3stral3e 28, 21079, Hamburg, Germany

3Department of Mechanics, Al-Farabi Kazakh National University, Kazakhstan
“College of Technical Engineering, Al-Farahidi University

°Air Conditioning and Refrigeration Techniques Engineering Department, Al-Mustagbal
University College, Iraq

Abstract. One of the most significant sources of renewable energy in the world is wind energy,
and the fastest growing because of its unique advantages such as cheap costs, its friendliness to
the environment, as it is a natural resource that is not subject to human control. Based on the
detailed wind speed data for the selected site, the type of wind turbine is determined. In this
research paper, Qblade software was used to analyze and simulate the horizontal axis wind turbine
blades in order to increase the power coefficient. Also, it was analyzed the behavior deeply and
the performance of the wind blade based on the Blade Element Momentum theory (BEM) to
simulate the Horizontal Axis Wind Turbines (HAWTS). The effect of the twist angle and chord
length of three horizontal axis wind turbine blades on the behavior and performance of wind
turbines has been investigated. It used two airfoils (SD7062) and (S8066), each with a 1.5 -meter-
long blade divided into 12 sections. It was proved the validity of results of analyses and
optimization using the QBlade software. It was found that maximum values of the ratio (CL/CD)
occurred when the angles of attack were 6.5 and 4, corresponding to the airfoils (SD7062) and
(S8066), respectively. Based on the achieved analysis, the tip speed ratio (TSR) was equal to 8
m/s.

Solar Dish Collector: Case Study in Iraqi Climate

Ammar Abdulkadhim™, Azher M. Abed!, Ahmed M. Hussein!, Sameer M. Farhan!, Hayder A.
Abbud?, Mohaned O. Abdul-Abbas?, Diaa H. Mubder?, Salam J. Kadhim?

IAir Conditioning and Refrigeration Techniques Engineering Department, Al-Mustagbal
University College, Babylon Province, Iraq

ammarabdulkadhim@uomus.edu.ig
ABSTRACT

The present work examines experimentally the heating water through utilizing solar dish
collectors. The systems consist of reflector, heat exchanger (radiator), water tank, pump, expansion
valve in addition to the measurements instruments such as solar power meter, thermocouples and
temperature recorder. The results are presented in terms of temperatures and the collector
efficiency. Solar tracking systems had been installed in order to get as high as possible of the
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absorbed solar radiation. The results showed that it’s possible to use the solar dish collector in
heating purposes

Application of QFD in Residential Construction project in Iraq
Sabreen Murtadha Bager @ and Sedqi Esmaeel Rezougi'®

ICivil Engineering Department, University of Baghdad, Baghdad, Iraq
“sabreen9013@gmail.com

Abstract

One of the most important quality objectives in the construction industry is the customers' or end-
users satisfaction, to achieve this goal it necessary to identify the customer's requirements at early
stages from the beginning of the construction project, particularly in the design phase. Quality
Function Deployment (QFD) is the most common technique have been used in recent decades,
which is widely used for both industrial and construction projects in developed countries, from
other hands, although Iraqi projects are often suffered poor quality due to the customer
requirements been not met, this technique has not been used to address this issue. This paper is
aimed to clarify the potential of applying QFD technique in residential projects in Iraq by
developing House OF Quality (HOQ) model which is the most common model of QFD based on
a questionnaire survey has been distributed to two sample groups first one is end-user (customers)
to identify customers’ requirements (Voice of Customers VOC), the second group was engineers
for identifying the proposer technical methods (Voice Of the Engineers VOE) to be adopted in
order to fulfill the customer requirements.

Keywords: QFD, VOC, Residential Projects, HOQ

Microstructure Investigation of Activated Carbon Prepared By Carbon Dioxide-Physical
Activation

Ammar Mukhlif Jasim®2 2" Nathera Abass Ali:®

!Department of Physics, College of Science, University of Baghdad, Baghdad, Iraq
2Applied Sciences Department, University of Technology, Baghdad, Iraq
amar.Moukhalaf1104a@sc.uobaghdad.edu.iq, Nathera 2007 @yahoo.com

Abstract. In this study, activated carbon was created by physically activating potato peel waste
(PPW) with carbon dioxide. The potential of this approach, which uses carbon dioxide to produce
actuation carbon (AC) from precursor potato peel waste, has been investigated. Utilizing x-ray
diffraction analysis, scanning electron microscopy, and atomic force microscopy, the
microstructure of the activated carbon was examined. The average crystallite size was affected by
employing varied periods for the activation process, as seen by the crystallite size of the high-
intensity peaks of the precursor potato peel waste at various drying times and the activated
products. After 60 minutes of drying, the activation stage was under ideal conditions, and in
comparison to the other times, a size of 325 nm was also attained with the rest of the periods, as
well as a high adhesion elevation surface region for the carbon. The activated carbon produced
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using physical activation showed a surface area as high as 1733 m2/g with a pore volume of 0.45
cm3/g, whereas the precursor showed a surface area of <4 m2/g. This investigation aims to modify
the surface of activated carbon without significantly altering its structural parameters for use in
future renewable energy sources and to make the synthesis of such materials more potent, more
eco-friendly, and less expensive.

Keywords: Carbon Dioxide, Active Carbon, Physical Activation, Potato Peel.

Evaluation of Pedestrian facilities in Al-Najaf City
Hamid Athab Al-Jameel, Hayder Sadeq, Mustafa Al-Helaly

L University of Kufa, Iraq
2 The Directorate of the Shiite Endowment in Najaf, Irag.

Abstract: Less attention to pedestrian facilities which significantly affect traffic flow such as side
friction and delay. It was noted that a high interaction, in Al-Najaf city, with the vehicular stream
by pedestrians resulting in a reduction of the performance of these roads with high pedestrian
interactions. Compared to vehicular movements, pedestrians continuously interact with each other
and their surrounding environment, constantly changing characteristics and direction. This study
aims to evaluate Al-Najaf city's pedestrian facilities (Footbridges). The number and location of
these bridges have been investigated in 2010 and 2022 using Arc GIS10.5. Furthermore, some
specific sites have been selected to indicate the intensity of interaction between the pedestrian and
traffic flow. The results indicated that a significant lack of pedestrian footbridges in the city with
high interaction of pedestrians in the selected sites.

Keywords: Pedestrians, pedestrian Infrastructure, Footbridges and side friction levels.

Analysis effected factors on evaluating pre and post-construction project in Irag by using
(AHP) method

Emad Essa Abd™ Meervat Razaq Wali 2 and Azhar Hussein®

ICivil Engineering Department, University of Baghdad, Baghdad, Iraq
2Civil Engineering Department, University of Baghdad, Baghdad, Iraq
3 Ministry of Planning, , Baghdad, Iraq

1 husssio0987 @agmail.com 2 Meervat.r@coeng.uobaghdad.edu.ig

3 dr.a.alrubaief4@gmail.com

Abstract. The research aims to know the how the effects factor can evaluate in the Pre and Post-
construction projects where this phenomenon was touched to the effects to the project from the
Cost ,Time and Quality, from the evaluating in benefiting from the project to an increase in the
knowledge. Due to the disputes that occur construction projects, and sometimes the poor quality
of the work due to the acceleration of work in order to reduce the delay after the end of the project
time as a result of the prosecution of the reasoning (1).This study explored the important factors
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affecting project from the Cost Time and Quality in the context of the construction sector in Irag.
It will be important to enhance training in detailed project planning and scheduling, and during the
construction phase carefully control budget and material orders to ensure business continuity
within the planning, it will also be interesting to develop and implement integration models
between the professionals involved, objectively defining roles and implementing them in the most
approximate manner; In addition, it will be useful to implement project modeling techniques that
allow the design and construction work of the relevant professionals to be combined and to get an
idea of the final result, identifying potential risks.(2) Currency fluctuation since they cannot be
controlled, should be considered as a relevant point within the contingency margin, which again
corresponds to good initial planning. Finally, it would be useful to focus efforts on fighting
corruption and fraudulent practices in construction projects, which hinder the progress of
developing countries

Keywords: Methodology, effected factors , Data Analysis and Analytical Hierarchy Process AHP

Predicted model of Cost Parameters in Construction Projects Using Bayesian Model

Mustafa Hassan Talib®, and Sedqi Esmaeel Rezougi?
ICivil Engineering Department, University of Baghdad, Baghdad, Iraq
2Civil Engineering Department, University of Baghdad, Baghdad, Iraq

IMustafa.Talib2001M@coeng.uobaghdad.edu.iq,
2sedki razgi@yahoo.com

Abstract.

The Bayesian Model to predict of the impact of standard cost on the cost and demystification was
carried out at the beginning (Delphi rounds and Likert scale) to determine the most important
parameters, the Fuzzy Analytical Hierarchy Process (FAHP) to arrange and finally verify the
parameter using FDM for the purpose of comparison with reality In practice, the most important
parameters were used and applied in 100 construction projects, calculating importance weights,
and then using the deterministic model to verify the extent of their impact in preparation for
predicting the mathematical model of cost parameters

Keywords: Parametric Cost, Bayesian Model ,Building Bayesian Model, Data Analysis (R?)
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Abstract. In order to obtain the optimum efficiency of the wind turbine, the blade structure should
be optimized to get semi-uniform pressure distribution along the blades' length and avoid failure.
Blade Element Momentum theory was applied to investigate the design of an optimal model of the
wind turbine blade and also shed light on the procedure to find the efficiency of the wind system.
It was selected airfoil (NACA 4415) to build the wind blade. Also, the approach was presented to
analyze and enhance the blades' performance when dividing the blade into small components
(sections) to calculate the forces acting on each section of these small blade elements, such as the
lift and drag forces. Furthermore, it was computed the shear forces and bending moments and their
effects on the final design of the wind turbine blade. Also, the interaction between aerodynamics
and the fluid flow of the wind turbine blade was introduced. A new code was built from scratch
using MATLAB software to build the mathematical model and achieve the optimization process
of the wind blade.

Keywords: horizontal axis wind turbine, wind energy, aerodynamic characteristics, Blade
Element Momentum theory.

Preparation and characterization of Nano membrane for fuel cell

Montader Najah Mahdi*®, Muayed Khaleel Ibrahim>® ,Haleemah J. Mohammed®®
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Abstract The preparation of apolymeric membrane by a chemical method was introduced for a
Polymer Electrolyte Membrane (PEM) fuel cell. Cobalt oxide (Co30s) was used in the coexistent
of two polymers to speed up the reaction process and to obtain the best results. Different tests were
implemented along the research to evaluate the new membrane such as X-ray, Scanning Electron
Microscopy (SEM) and Fourier-Transform Infrared Spectroscopy (FTIR). The new membrane
shown an increment both in the current (I) and the volume of Hydrogen (H>) at a constant voltage

(V).

Page | 17


https://uomus.edu.iq/ICFSE2023/Home.aspx
mailto:montadernajah96@gmail.com
mailto:muayedalmuksusi@gmail.com

https://uomus.edu.ia/ICFSE2023/Home.aspx  ema=
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Effect of VVarying Beryllium Addition on Microstructure, and Corrosion Behaviors of Cu-
Zn-Al shape memory Alloys
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Abstract. The study discusses the important use of smart materials and how they are incorporated
into contemporary materials. This study provides readers with information on the use of shape
memory alloys. In order to evaluate how engineering might advance with the development of smart
materials, it also specifies the engineering perspective. Engineering needs to focus on smart
materials' scientific application to planning and maintaining infrastructure. Because they allow for
remote measurement of energy usage. It has been determined that these technological advances
can be employed to increase the overall safety and dependability of any structure. Thus, an effort
is taken to ensure stability, structural integrity, and long-term advantages. We came to the
conclusion that engineering can benefit from the effectiveness of using smart materials in smart
structures. These materials are helpful in establishing a sustainable, eco-friendly atmosphere that
reduces energy use, which is advantageous for our society.

Due to their properties, potential for demonstrating shape memory behavior, and cheaper
cost, copper-based SMA materials hold great promise for use in a variety of industrial and medical
applications. This work used powder metallurgy to create Cu-based SMA using Cu-25Zn-4Al as
the master alloy. The master alloy having Beryllium additions of (0.4, 0.8, and 1.2%wt.)
was studied. After combining the powders, all samples were compacted using compaction stresses
of (800 MPa). Then, the process of sintering in a tube furnace using argon gas has been
accomplished in three consequent stages, the first stage lasting two hours at 350°C, the second
lasting two hours at 550°C, and the third lasting three hours at 900°C. All samples are treated with
a solution heat treatment that involves heating them to 850 °C for an hour, quenching them quickly
in saline ice water, and then aging them at 450 °C for 180 minutes. According to linear polarization
tests the adding 1.2 weight percent of the Be to the base alloy (Cu-25Zn-4Al alloy) decreased
corrosion rate by (95%) as compared to the base sample in a 3.5 weight percent NaCl solution.
Keywords- Cu-Zn-Al shape memory alloys, corrosion behavior, shape memory properties,
Beryllium, microstructure

Steady-State and Vibration Analyses of wind turbine blades Using Different materials Based
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Abstract. The blade is one of the most important components in the wind turbine system. The
structure of modern wind turbine blades is made of composite materials to ensure high stiffness
with low weight. This research paper was building a new 3D finite element model of a 5-kW small
wind turbine to optimize the structure using four composite materials (CFRP, GFRP,
Kevlar/epoxy, and S-glass/epoxy). The main objective of this work is to find the most optimal
among the available ones. The results presented the modal shapes and the maximum deflection of
the blade using each material. All computations were achieved during the rating period (wind
speed= 10 m/s). It was found that the largest deflection occurred when using S-glass material (8.22
mm), and the lower deflection occurred when using CFRP material (2.01 mm). The modal analysis
of the first six natural frequencies showed that the largest natural frequency was for the blade made
from CFRP material, followed by Kevlar material, and GFRP material and the lowest natural
frequency was for the blade made from S-glass material.

Experimental Study of Water Depth and Nanotechnology Effects on the Productivity of
Acrylic Pyramid Solar Still

Ibrahem Hamdi khalf!, Yaser Alaiwi!, Ghassan Fadhil Smaisim?3
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3 Nanotechnology and Advanced Materials Research Unit (NAMRU), Faculty of Engineering,
University of Kufa, Iraq

Email: Ghassan.Smaisim@uokufa.edu.iq

Abstract: Recently, the proportion of water in the human body has decreased. To solve this crisis,
distilled water must be relied on, and with the development of renewable energy such as solar and
wind energy, it is an ideal substitute for traditional energy. The best solutions for energy and
sustainability because they are energy. With the emergence of nanotechnology and its great
development, the field of solar distilled water needs to combine it with solar energy. In this study,
we demonstrate the effect of changing the water depth of pyramidal solar water through laboratory
experiments, still using nanotechnology in pool coatings, once with nanoparticles (CuO) and once
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with different concentrations of nanoparticles (AL203) 1 %, 4%, 7% and depth. The different
types of water in the distillation tank are 1 cm, 4 cm and 7 cm. The result is that the distilled water
production rate of the Pyramid | solar still is increased when the basin is coated with a layer of
nanoparticles. As the water depth of the basin increases, the thermal efficiency of the still and the
production rate of distilled water increase.

Keywords: Solar Still, Nanotechnology, Distillation, Productivity

Investigating the Performance of Single Chamber Microbial Fuel Cell (SCMFC) as
Sustainable- Innovative Technique for Electricity Generation and Wastewater Treatment
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Abstract: Microbial fuel cells (MFCs) are considered as an economical and sustainable technology
for various applications. This study has designed four single-chamber SCMFCs that composed of
graphite plates as electrodes and used wastewater as a substrate for microorganisms. In order to
evaluate the performance of SCMFC, the experiments were executed in a batch mode over 18 days
at various types of salt bridge. Four salt bridges are used namely (KCI, NaCl, KNOs, and Cotton
Rope). It was found that KCI generated a maximum voltage of 989 mv. The following results were
obtained for wastewater investigated parameters: COD = 94%, PO4 = 88.4%, NO3 = 88%, TSS =
80%, and Fe = 76%, respectively at 1 M KCI. The experiment was then carried out using different
values of KCI (1, 1.5, 2, 3 M). It was found that at a molar concentration of 1.5, 1422 mv of
maximum voltage has been generated. Results for wastewater treatment demonstrated that COD
of 81%, PO4 of 78.2%, NO3 of 79%, TSS of 80%, and Fe of 84%.

Keywords: MFC, Electricity, Wastewater, salt bridges, KCI, NaCl, KNO3

Theoretical Study of Hydropower as a sustainable energy
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Abstract. In terms of global renewable energy sources, hydropower is among the most significant.
This article has defined energy and discussed how hydropower may help with the world's need for
clean, renewable electricity. There is a close relationship between the health of the ecosystem and
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hydropower. "Power" refers to the pace at which a certain amount of work is completed in units
of time in the context of engineering. The effort might be mechanical, electrical, or hydraulic.
Hydropower is the rate at which hydraulic energy may be taken from a given volume of falling
water due to the water's velocity, elevation, or both. Turbine rotation is caused by a differential
force applied to the turbine runner as a result of the changing angular momentum of falling water
or the pressure of the water on the turbine blade surfaces. In most cases, the efficiency of a water
power plant's energy conversion is excellent. Water turbines fall into one of two categories:
reaction turbines and impulse turbines. The amount of energy produced by a hydroelectric plant is
proportional to the quantity of water passing through its turbines. Hydropower technology's
significance as an energy storage system allows utilities to employ variable energy sources like
wind to deliver a nearly constant load by storing energy for later use.

Keywords: Hydropower, water, turbine, dam, head, discharge.

Effect of Si content on microstructure and mechanical behavior of porous Ti-22 at% Nb
shape memory alloys for biomedical applications

Nawal Mohammed Dawood 2, Sundus Abbas Jassim ?°,Zahraa Hussien Khalaf
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Abstract. Our research novel Ti-22Nb biomedical alloys made by powder metallurgy and analyze
the effect of adding silicon at various weight ratios to the base alloy (0.4, 0.8, and 1.2 %at Si). In
this work, the wear characteristics of Ti-Nb-Si alloys in dry conditions are examined, as well as
the wear process. To measure the wear rate, a pin-on-disc wear testing apparatus was employed.
The optical microstructure analysis showed that the microstructure had a mixture-like appearance
and included only a small quantity of another phase. XRD results showed that the stability of the
B phase increased with silicon concentration. The (Ti-22Nb) alloy's hardness and compressive
strength both increased once silicon is added. Hardness also rises as the amount of silicon additions
increases, with the maximum percentage (1.2 percent Si) resulting in the highest hardness and
compressive strength where the improvement percentage in hardness and compressive strength for
B3 alloy are (29.6 and 34.31) respectively

Key words: Wear, Ti-22% Nb, Shape memory alloys, powder metallurgy, Niobium
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Abstract. This study displays an analytical investigation of the influence of stiffener's geometric
shape on nonlinear natural frequencies of imperfect eccentrically stiffened functionally graded
material for the simply supported cylindrical panels strengthened with various forms of the
stiffeners for both longitudinal and transverse directions rest on elastic foundation subject to
thermal-mechanical loads. Based on the first-order shear deformation theory with the geometrical
shape of nonlinear in von Karman-Donnell means, smeared stiffeners method, the governing
equations of motion are derived. The properties of nonlinear responses and free vibration are
studied. The mechanical properties assumed to be graded smoothly and continuously toward the
thickness of the cylindrical panel according to power law distribution. The numerical approach
that employs the fourth-order Runge-Kutta and Galerkin’s procedure is conducted for the dynamic
analysis of the shells to provide expression of non-linear dynamic responses and the natural
frequencies. Moreover, it was noted that the elastic foundation has a significant impact on the
vibration amplitude and natural frequencies, where the rate of increase in natural frequencies
reached (15%), also, the vibration amplitude decreases when the elastic foundation is increased.
While increasing the temperature will lead to increase the amplitude of the vibration so the natural
frequencies will decrease by 12% and the structure will become less rigid.

Keywords: first-order shear deformation theory, functionally graded material (FGM), Nonlinear
Vibration, smeared stiffeners method (SSM).

Study The effect of the convective Heat Transfer in A circular Tube with Short Length
Twisted Tape Insert
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Abstract: Using water as the working fluid, this study presents an experimental and numerical
investigation to examine the improvement of heat transfer in a circular tube with a short-length
twisted tape insert having a twist ratio (y/w = 3). As part of the laboratory work, a circular tube
heat exchanger with a length of 60 cm and inner and outer diameters of 42.6 and 48.6 mm each
was constructed. The complete length of the inserted tape, which was made of aluminum strip and
had a thickness of (0.5 cm), was inserted in the test portion. In order to minimize thermal losses,
distilled water is flowed through an insulated tube under turbulent flow conditions
(5733>Re>13276). Additionally, a numerical simulation was conducted with water as the working
fluid under conditions of steady, turbulent, incompressible, three-dimensional flow. There is strong
agreement between experimental and numerical data indicating the use of inserted tape resulted in
a 16-27% greater increase in the coefficient of heat transfer than smooth tube. With a maximum
variance of 10%, a comparison of the thermal performance of plain and twisted tape inserts tubes
produced good agreement between experimental and numerical data. The Nusselt number at Re =
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10172, where Nug,, = 110.1 and Nuy,, = 112.47, exhibits the best improvement in heat
transmission.

Investigation of the Solar Still Performance Using Nanofluids: Review Article
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Abstract: In this study, the efficiency of a solar still (SS) equipped with a heat exchanger using
nanofluids was experimentally and conceptually evaluated based on three key parameters:
freshwater production, energy use efficiency, and energy efficiency. Initially, a structure mainly
consisting of two stationary flat-plate solar collectors and a heat exchanger equipped with (SS)
was investigated. The nanofluid is heated in the collector before entering the heat exchanger
located in the (SS) basin for heat exchange with brackish water. The research topic is the extent to
which the internal evaporation rate of a solar desalination system is affected by nanofluids. Solar
distillation is one of the most basic desalination processes.

Keywords: Nanofluids, solar still (SS), Heating, Condensation.

The Effect of Heat Treatment On Wear Properties of Ni-B-CNT Electroless Coating with
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Abstract. Study wear resistance for heat treatment of Ni-B-CNT electroless coatings. Different
concentrations for CNT (0 ,0.35 and 0.7 g/l Ni-B-CNT composite coatings deposition on 4340
steel. After the procedure of coating, all samples were heat treatment. The test wear of a coating
was valued with pin on disk technique. Preparation of Ni-B—CNT electroless coatings are with
using nickel chloride in alkaline bath, borohydride and Multi walled carbon nanotubes.
characterization with FESEM, micro hardness, XRD and surface roughness. Study for surfaces of
worn with EDS and FESEM. Micro hardness results are show that the larger hardness1010 HV is
gained by heat treatment for coating (Ni-B- 0.35 g/L CNT) because of concentration CNT caused
structure conversion for coating Ni-B from amorphous to crystalline. Also, CNT prevent
maximum heat production and decrease of the friction coefficient during test wear. CNT
aggregation was noted result the presence for more particles (Ni-B - 0.7g/l CNT) that occur create
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roughness and also lead to increase in rate of wear because of big particles with weakly joined in
matrix of Ni.

Keywords: Heat treatment, Electroless Coating, Ni-B-CNT.
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Abstract: Using Municipal solid waste as a fuel for electric power generation is considered of an
important matter for the engineers and scientists now a day. The municipal solid waste (MSW)
that is collected in Baghdad city the capital of Iraq is estimated to be 14,368 ton /day for year 2029
with population of 10,769,040. In this paper an MSW - based power generation plant is suggested
to be constructed in Baghdad as there are three final disposals of MSW one of them is Nabaai
disposal facility which is considered the main final disposal of MSW in Baghdad as 85% of the
MSW is deposited in it. The calculation of the power produced by MSW-based power plant for
Baghdad is 299 MW which is greatly assists in relieving the power generation crisis in Iraqg.

The impact of gas-liquid dispersed flow on heat exchanger performance with improvement
using CuO nanfluid
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Abstract. Both the air-water dispersion coefficient and the air-nanofluid (CuO) dispersion
coefficient were studied and measured in a double-pipe heat exchanger. Pumping air into a tank
fitted with a Rushton turbulent impeller resulted in gas-liquid dispersion. In order to test the effects
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of varying operating conditions on the air-water and air-nanofluid dispersions, they were heated
and pumped into the tube of a double-pipe heat exchanger. Reynolds numbers of Rec= 4750-13100
on the shell side and Ren=19900-64000 on the tube side were used to get the total heat transfer
coefficient (Uo). The dispersion in the hot fluid tank was achieved by combining the two-phase
fluids using a Rushton turbine impeller. It was discovered that the conscious phase saw a
significant drop in the heat transfer coefficient when the air bubbles dissipated. Because the
impeller's agitation speed affects the rate at which air bubbles are broken, the heat transfer
coefficient in the case of dispersion rises as Reh and Rec rise. For all examined parameter values,
CuO nanofluid showed significant heat transfer improvement. The heat transfer rate of gas-liquid
dispersion was increased by nanofluid by as much as 135.5% compared to gas-liquid dispersion.

Keywords: heat transfer, dispersion, air bubbles, copper oxide nanofluid

The Effect of Open Space Design Conformation on Thermal Comfort for Hot Arid Climate
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Abstract. Designing urban open spaces, which affects outdoor activities, social connections,
tourism, well-being, and health, must take outdoor thermal comfort into consideration. In this
study, which used a university building in Irag as an example of a hot, arid area, open space design
conformation's impact on thermal comfort was examined, the methodology depends on chosen a
case study sample in Baghdad city. The simulation is based on (ENVI-MET version 5.02) software
program. The proposed design conformation includes changes of building facade materials,
vegetation cover, and floor materials. The results showed that the design conformation improve
the climatic elements (air temperatures, relative humidity, wind speed), and thermal comfort. The
results showed a decrease in the temperature almost to 0. 2°C, the relative humidity was increased
by about 0.2%, the outdoor thermal comfort coefficient was reduced by about 0.3 degrees, and the
speed of the hot wind has been reduced by about 0.9 degrees.

Keywords: outdoor thermal comfort, open spaces, conformation
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Abstract

In the present study, titanium dioxide (TiO2/Chitosan) nano-particles layer coatings were fabricated
by electrophoretic deposition on 316 Austenitic Stainless steel substrate. This research aims to increase
improve this alloy antibacterial properties by coating the surface with a bio ceramic (TiO2) nano-
powders. TiO2, were made on 316 austenitic stainless steel substrate with an EPD (electrophoretic
deposition) technique, charged particles suspended in ethanol at a concentration of 50 g/L, for each
powder with ideal conditions of 20V and a deposition time of (2,4,6 min). The surface tests of coated
substrates, such as, micro-hardness, surface roughness and wettability antibacterial test were evaluated
and compared to that of the uncoated substrates. The results showed that the EPD is a favorable technique
to make a bio coating on 316 Austenitic Stainless steel substrate with excellent properties and structure
for applications biomedical.

The results demonstrated that the coated sample under coating conditions (20V, 2min) which is
close to the ratio found in living bone. the average micro-hardness of the TiO, coated sample is 1483
HV compared with that of uncoated substrates is 460 HV. The results also of the wettability test showed
that the contact angle of the deposited paint is 5.9 degrees, and this positive result is useful for biomedical
applications and proved that the coating is hydrophilic.

Keyword: TiOz2; electrophoretic deposition; 316L Stainless steel
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