1st International Conference on
Sustainable Engineering and
Technology (INTCSET 2020)

IOP Conference Series: Materials Science and Engineering
Volume 1094

Baghdad, Iraq
15-16 December 2020

Part 1 of 3

Editors:

Moayed Razoki Hasan
Muhsin Jabur Jweeg

ISBN: 978-1-7138-4594-2
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 441 17 929 7481
Fax: 441 17 920 0979

techtracking@jiop.org

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

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

PART 1
Preface
Peer review declaration
Numerical Comparison between Two Tailpipe Shapes of Valved Pulsejet Engine ..........ccccocevererienicniencncnnenn 1

Kadim Karim Mohsen, Zaid Hashim Hussain

Study the Possibility of using Fiber and Polymer Composite Materials in Helical Spring
IMAANUFACTUTIIIE ....eevvieitieiieeeieeite st esie et et et e et estee st esbeesseessesssessaessaesseesseessesssesseesseesseesseasseessesssessaesseenseensesssesseenn 13
H A Rasol, M R Ismail, A A Najam

The Quality of Drinking Wat between Ozone Sterilization Technology and Home Treatment
System in KirkuK GOVEIMOTALE ..........eeuiieiiiitieitieieeie ettt ettt ettt ettt et e setesee e et e et en e e ensesseesbeeneenseennes 27
Estabraq Ali Hameed, Hamed A F Al-Falahi

Artificial Neural Network Control of a Multiple Effect Evaporators via Simulation.............ccccceeevvevvieciinvennnnns 37
Duraid F Ahmed, Zainab A Khalaf

Design and Fabrication of 3-Axes Mini CNC Milling Machine ...........ccccoeoiriiiiiiieiiie e 45
Saad Mahmood Ali, Haider Mohsin

Assessing Health Impact of Air Pollutants in Five Iraqi Cities Using AirQ+ Model..........cccooceviriiiincncncnnen. 58
T R Abbas, R R Abbas

Planning and Design the Sustainable Streets within Iraqi Urban Centers: Grafting Public Space—
SHEEEL. ..ttt e b et a e bbbt he e h e bt ettt et b she bt e ae oot et e renaeebs 69
Dhuha Kasim Ali, Ayaat Ali

Design and Implementation of Tracking a user’s Behavior in a Smart HOme ..........ccccoevininininicicncncncnns 81
Ammar Farooq Abbas, Mahmood Zaki Abdullah

Study the Effect of Phase Change Material on the Performance of Evacuated Tube Heat Pipe Solar
Collector under Iraqi Climatic CONAILIONS .........cceevvieriieirieieiieieeseesteeteeeeeteeeteesteebeeseessesreesseesseesseeseessesseenns 89
Sarah H Ali, Adel A Eidan, Assaad Al Sahlani

Continuously Separation of Sodium and Potassium Using an Adsorption Rotating Disc..........cccvvvvvrcverurennnnne. 98
Hamed A Al-Falahi, E M Awad

Effect Dimensions and Shape of Specimens on Some Mechanical Properties of Concrete ..........c.ccceeeveennenee.. 109
Heba Kadhm Salman, Mohammed Hazim Yaseen, Rana Mishal Hamid, Hesham A. Numan,
Abdul_Qader Nihad Noori

Integral Sliding Mode Control Design for a Quarter-Car Active Suspension SyStem...........ceceeeevevenreneennene. 125
Mujtaba A Flayyih, M N Hamzah, Jafar M Hassan

Najaf Zero Energy House, Suggestions for Design & COnsStruCtion ..........c.cceeeeeeierierenesenceieieeee e 135
Tahseen Ali Hussain, Dhafer Manea Hachim, Salah M Salih



A Proposed Approach of Improving Soil Around a Single Lateral Loaded Pile Model by using
Nano-Silica Sandy Soil MiXture Material ............ociiiieiirieiiereee ettt s 147
Ali Rafea Muhammad Ali, Laith Jawad Aziz

Improving the Value of the Power Coefficient for Three Straight-Blades Darrieus Wind Turbine.................. 158
Farhan A Khammas

Temperature Distribution on Rectangular Composite Plate under Thermal Gradient Loading
Environment: Experiment and STmulation ............ccoocoiiiiiiiioiieeeeees et 166
A N Jameel, L S Yousuf

Experimental Study of A LiCl-H,O Bubble Pump Solar Absorption Cooling System.............cccccvervverreennenen. 177
Noora A Hashim, Muna S Kassim

Central Receivers Design in Concentrated Solar Thermal Power Plants: A review..........cccocceveevieiieneenenee. 196
Mohanad Salih Mahdi, Ahmed Fakhrey Khudheyer

A Stochastic Approach to Identify POS in Iraqi National Song using N-Iterative HMM using Agile
N ] 01 (0 T s TSP 212
Abbood Kirebut Jassim, Boshra F Zopon Al-Bayaty

An Experimental and Numerical Evaluation of Natural Frequencies and Mode Shapes using
Vibration Isolator to Transport “Satellite Model-Plate Connecting Interface” System .........c.ccceeeverierenenene 219
Abbas Waheed Dahham, Pavel Alexandrovich Taranenko, Aleksey Victorovich Erpalov

Radiation Control of Halogen Lamps Falling on Double Pass Solar Air Heater...........c.ccocevererinecnicncnennnn 238
Shrooq Jomaa Ali, Jalal M Jalil, Shereen F Abd Al-Karim

The Interrelationship between the Methods used to Determine the Workability of Concrete...........cceeueneeee. 254
Mohammed Mosleh Salman, Luma Abdul Ghani Zghair, Nada Hadi Jumaa

A Design Chart for Optimum Dimensions of Reinforced Concrete Cantilever Beams..........c.cceceeeeeienicnennene 261
Abdel Kareem M Al-Shammaa, Sohaib K Al-Mamoori

Cloud Computing and its Impact on Online EQUCAtION .......cceeuiiieiiiiiiec st 272
Duha Khalid Abdul-Rahman Al-Malah, Ibtisam A Aljazaery, Haider Th Salim Alrikabi,
Hussain Ali Mutar

Assessment of Solar Power Tower System for Closed Space Ventilation: Numerical Investigation............... 287

Hasanain A Abdul Wahhab

The Urban Capitals: A New Guide for Sustainable and Smart Development.............cccoeevvevieienieneenieenennn. 295
Rashaa Malik Musa Al-Khafaji

Design of Optimum SIMO-PID Neural Voltage-Tracking Controller for Non-Linear Fuel Cell
System Based on a Comparative Study Of Various Intelligent Swarm Optimization Algorithms................... 315
Hayder A Dhahad, Khulood E Dagher, Ahmed S Al-Araj

A New Smart Approach for Best Location Determination Based on Internet of Things ..........ccceeevierenenene 331
Hadeel Hussein Aziz, Mahmood Zaki Abdullah

Measurements and Data Analysis Review of Laminar Burning Velocity and Flame Speed for
BIOTUCH/ AL IMIXEUIES ...ttt ettt ettt et sete st et e st entees e es e e b e e bt emteemeesmeeeseanseenteenseenseeseenneenseenseennes 342
Ahmed Abdulameer Abdulraheem, Adel Mahmood Saleh, Haroun AK Shahad



Performance Evaluation of Eco-Friendly Ultra-High-Performance Concrete Incorporated with
WaASEE GlaASS-A REVIEW ...ttt ettt sttt ettt sttt sttt e st be bt be et enaenae b eae 370
Jamshid Esmaeili, Ammar Oudah Al-Mwanes

Cognitive Radio using Spectrum Sensing by Cooperative Two Secondary USers..........ccveeveeveriereenieenennnn. 380
Omer Mohammed Khodayer Al-Dulaimi, Calin Vidadeanu, Alexandru Martia, Aymen
Mohammed Khodayer Al-Dulaimi, Mohammed Khodayer Hassan Al-Dulaim

Visible Light Communication Design and Implementation ..............ceceeieeriereeieiiesiese e 391
Waleed Khalid Al-Azzawi, Raaed Khalid, Aymen Mohammed Khodayer Al-Dulaimi

General Knowledge of Engineering SpecialiZations ...........ccoccvevierierieniieiicieseeseesieeieeveeeeeeessaeseeesseesseennas 399
Hassan Faisal Jaafar, Suroor Ahmed Alwan

The Role of Technology in Enhancing Place Attachment in Public Place..........cccoocieiiiiiiiiniieeeee, 406
Nibras Mohammad Hadi Rutha, Sana Sati Abbas

Punching Shear Strength Improvement of Flat Slabs using Polypropylene Fibers ...........cccoccvevvviervenieenennen. 422
Hayder H Alkhudery, Nabaa I Aljnabi

Review on the Interface Pressure Measurement for Below Knee Prosthetic Socket.......ccvvvvvviiviviiiiieiieniinn. 432
Esraa A Abbod, Kadhim K Resan

Spiral Flow Heat Exchanger Effect on Photovoltaic/Thermal System Performance............ccccecevveiencncncnnens 445
Dina Al-Zubidi S M, A Hafith Sanaa, Amera A Radhi, Aedah M J Mahdy, Sulafa I Ibrahim

Design Apollonian Gasket Antenna for Millimeter-Wave Applications..........c.coeevevierieneeriieieeiesee e, 455
Ruaa Shallal Abbas Anooz, Ghufran M Hatem, Iman Hafedh Yaseen Hasnawi, Mohammed N
Nemah

Optimization of Automotive Bosch-140 Alternator to use as a Generator for Small Wind Turbine................ 463

Rawaa J Abdullah, F F Mustafa, H T Kadhim

Transient Analysis of Laminated composite Plate using New Higher-Order Shear Deformation
1 1<) o 2O TR STU SRR 474
Ahmed H Ali, Widad I Majeed

Trajectory Circular and Zigzag paths for 3DOF Planar Robot by using Matlab ..........c..ccccocevenriincncncnnne. 489
Saadi Talib Habl, Hatem Hadi Obeid, Abdul-Kareem Jaleel

Statistical Determination of Mechanical Properties of AL-Filled Glass/Polyester Sandwich Panel
UNAer IMPACt LOAINE . .....c.eeiiiiiieiee ettt a ettt b e bt bt et e et et e ebeebeebeeneensenaeseeaaeene 499
Farag Mahel Mohammed, Jamal Jalal Dawood

The Effect of Interference of Shallow Foundation on Settlement of Clay Soil.........cccoccoeiieiiniiiienieieeee, 510
Akram A Altaweel, Ressol R Shakir

A Review of Collapsible Soils Behavior and PrediCtion .............ceccveeieiierieeniieie et 522
Mohammed Shakir Mahmood, Mustafa Jamal Abrahim

The Application of Supra_Malleolar Orthosis (SMO) in Iraq: Design and Fabrication Approach.................. 531
Hind D Al-Bayati, Ahmed M Kadhim

Experimental Study of Performance of Solar Chimney .........c..coceeoeeierininiiinieeieeee e 543
A A Hassan, Omer Khalil Ahmed, E F Abbas



Effect of Adding Sawdust to Cement on its Thermal Conductivity and Compressive Strength ...................... 554
Sanaa A Hafidh, Thamer A Abdullah, Fanar G Hashim, Bashar K Mohmoud

Investigating the Pull-out Capacity of a Horizontal Plate Anchor Embedded in Sandy Soil ...........cccccoenneene. 561
Zaynib Sadoon Ali, Laith Jawad Aziz

A Novel Hybrid PV/T System for Sustainable Production of Distillate Water from the Cooling of
£ 0TS Y1 (T L1 S SRSSPRU 576
Angham Fadil Abed, Dhafeer Manee Hachim, Saleh E Najim

Investigating the Effects of Climate Change and Sustainable Development of Iraqi Engineers
EHRICS .ttt ettt bt h et b e h e bt h et a ettt et et n e sa e nenaene 600
Yousif H Abbas, Ahmed Hasson

Some Properties of RCC Containing Silica Sand Powder Exposed to MgSo4 Solution...........ccecceeveveeeiennnns 607
Zahraa Alaa M A Ali Khan, Zena K Abbas

Water Hammer Mitigation by Air Vessel and Bypass Forward Configuration.............ccceevveeveevenieneenneeneennn. 621
Hadi O Mery, Jafer M Hassan, Ali L EKaid

Design and Fabrication of a Nano-Microfluidic Device for Blood and Cancer Cells Separation..................... 637
Saad Mahmood Ali, Saja Basher Attallah, Shafaq Hussein Karim

Optimization and Characterization of Friction Stir Spot Welding of Aluminum Alloy (AA 5754-
H114) With Pure Copper SHEEL........cccuieieeieiieieeie ettt ettt et testesaeessee st esseenseesseesaesseenseensesnnes 651
Muna Khethier Abbass, Sabah Kh Hussein, Ahmed Adnan Kudair

Network Management in Software-Defined Network: A SUIVEY......cccoociviiiiieiieieeese e 664
Zaid Ibrahim Rasool, Ridhab Sami Abd Ali, Musaddak Maher Abdulzahra

PART 2

Experimental Investigation of Sub-Cooled Flow Boiling Heat Transfer in Single Rectangular
Metallic MICTO-CRANNEL .........c.coiiiiiiiiiiiiieiciceces ettt st 670
Qahtan A Al-Nakeeb, Ekhlas M Fayyadh, Moayed R Hasan

Investigation the Quality of the Treatment Sand from Sulfite using Magnetic Water in Reactive
POWAET CONCIELE ...ttt sttt st sttt a et be et e be et a et e nbesaeebesueene 684
Sabah M Khreef, Zena K Abbas

A Review of Multi-Axial FAtiGUue TESES ......ccveriieriieiieiiesieriteie ettt te ettt esteessessaesseenseensesnnes 701
M K Almamoori, Y Alizadeh, M Abolghasemzadeh

Natural Convection in a Square Cavity Filled with Saturated Porous Media and Partially Heated
FIOM BEIOW ..ttt et b e bbbt bt e e et s et e bt ebeeb e et et e nbenbeebeseeene 714
Noah M Salih, Sarah B Ezzat, Afnan A Hassan, Qusay K Jasim

Vibration Effect on Natural Convection Heat Transfer in an Inclosed Cubic Cavity.........coccceevereiereeneennnnnen. 721
Baydaa Khalil Khudhair, Adel Mahmood Salh, Ali Ekaid

Performance Optimization of Hybrid ROFSO Link Using Hybrid Optical Amplifiers
(RAMAN\EDFA) for Long-Haul Transmission with the C-band and L-band Comparison .............ccccceeuenee. 736
Satea H Alnajjar, Esraa Zuhair S, Fouad Abdul Razzaq Arif

Behaviour of RC Beams with Strengthened Web Openings under Vertical Loads...........ccooccveieienieneennnee. 747
Sarah A Hamad, Qasim M Shakir



Performance Evaluation of the Single-Stage Absorption Cooling System through Energy and
2 (S g N 121 7] TSSO 760
Maki H Zaidan, Hameed J Khalaf, Abdulghafor M Hashim

Influence of Al,O3-Water Nanofluid Coolant on Thermal Performance of Hydrogen PEM Fuel Cell
STACKS .ttt ettt ettt ettt b e h e eh etttk b e bt eh e st a e b E e bt eh e eh e e a e ea et b e bt ehe bt en e e st et et e ebe et ebeenean 768
W F Arear, A R N Zeiny, Maher A R Sadiq Al-Baghdadi

Experimental Investigation of Phase Change Material as an Insulator in Hollow Brick Wall......................... 781
Hayder M Abbas, Jalal M Jalil, Sabah T Ahmed

A wavelet-NARX Model for SDINS/GPS Integration SYSteM ..........ccevveerrieriieiiiieiienieeieeie e eeesiee e ese e 791
Teena Abbas Ali, Ahmed Mudheher Hasan

Influence of using Asymmetric Teeth Profile on Stress Concentrations in Gear Key-way........cccccoeveveeeennee. 810
Hasan Alaa Musa, Mohammad Qasim Abdullah

Impact of Heavy Hydrocarbon Concentration on Natural Gas Flow through Transportation
PIPELIIIES ...ttt e bttt a e st b e bt eh et ea et bbbt b e bt ea b et et e b sa e b b eaee 822
A A Abd, S Z Naji, H H Alwan, M R Othman, C T Tye

Notch Effect on Aluminium Alloy Rod under Rotating Bend Fatigue Load ...........cccccooiiiniiininiice 837
Ali Al-Turaihi, Qasim Hasan Bader, Ameen Basim

Kinematic Analysis of Underactuated Robotic Finger Design...........ccevvereirriiiiiiienieieieeie e 848
R Ahmed Mohammed, Wafa Abd Soud, IThsan A Bager

Solution of Inverse and Forward Kinematics Problems for Mobile Robot with Six Mecanum
WIREEIS ...ttt ettt e e e e ettt e e e e e e a et e e e e e e ae it a e e e e e e e et aarteeeeeeantaareeeeeeaannaes 865
Hassan M Alwan, A N Volkov, A Shbani

Evaluation of Machine Learning Models to Forecast COVID-19 Relying on Laboratory Outcomes
Characteristics I CRIIATEIN .....cc.eiiiiiiiiie ettt ettt st sttt sae st saeeae 876
Rabia Al Mamlook, Wassnaa Al-Mawee, Arz Y Qwam Alden, H Alsheakh, Hanin Bzizi

Numerical Modelling of Laminar Forced Convection in a Variable Cross-Section Circular Pipe................... 893
Sahib Shihab Ahmed, Mensour S Almadhhachi, Nabeel Abdulhadi Ghyadh

Determination and Analysis of Residual Stress for AISI L2 Tool Steel in Electric Discharge
MACKINEG (EDM) ...ttt ettt ettt et e et e et te et e e teeesbeeesbaeasseeassaaassaesssaessseesssaassseesnsaesssessssaessseenssennsns 904
Shukry H Aghdeab, Raed R Shwaish, Tahseen M Salman

The Influence of Nano-Silica on the Properties and Microstructure of Lightweight Concrete: a

Ashtar S. Al-Luhybi, Diyar Altalabani

Using Digital Sustainability in Conserving the Architecture and Urban Heritage ............ccceccvevevieneenennnnee. 920
Ahmed Faik Al-Mudhaffer, Moha Humam Bager, Saif Kadhum Saleh, Ghassan Ibraheem
Kadhum, Noor Jasim Mohammed

Aerodynamic Study of Low-Speed Wind Tunnel Contraction Section: Design and Manufacturing................ 931
Alaa A Kareem, Mohamad K Abbas, Farhan A Khammas

Numerical Investigation of the Effect of Changing the Thickness of Airfoils used in Wind Turbines
0N the Lift t0 DIrag RAIO ..ccuoiuiieiieieeieeee ettt ettt ettt et be et ent e e e tesee e enes 944
Omar A Abdulkareem, Ahmed F Khudheyer, Ali S Abbas



Mitigating the Volume of Inflow and Infiltration Entering the Sewage Network during the Storm of
the Trunk Sewage Line (A Case Study in Karbala-Iraq).........cccccoveieiiniiiiiie e 958
Khawlah A Htif, Basim K Nile, Hussein Ali Mohammed

Effect of Natural Fillers on the Tensile and Flexural Properties of PMMA used in Denture
IMAINUTACEUTE. ...ttt ettt b e bt e a et e e bt bt e bt e bt eb b emten b e bt sa e e b e ebeeb e et enbenbenteebesaeenee 971
Ahmed Jassam, Farag Mahel Mohammed, Hassan M Hamad

A Critical Review of Recent Research of Free Vibration and Stability of Functionally Graded
Materials of SANAWICH PIALE ........cciiiiiiiiiiiiicce ettt st 979
Emad Kadum Njim, Muhannad Al-Waily, Sadeq H Bakhy

Using Fuzzy Inference System FIS for Identifying Motion in Digital Surveillance Systems...........c..cc.c...... 1009
Omar Muayad Abdullah
Simulation of the Influence of Internal Pressure on Free Vibrated Aluminum Conveying Fluid Pipe .......... 1016

Ali Abbas W Altai, Ghanim Sh Sadig

Computerized Generation of Asymmetric Straight Bevel Gear .........c..cccevieriieiiieciiniecieseeeee e 1025
Adil Habeeb Hashim, Mohammad Qasim Abdullah

Numerical Study of Improved Heat Transfer with Phase Change Material Inside Rectangular Cells
USINE COPPEL ROAS ...ttt ettt e a e e b e b e bt et e bt st e satesbeenbeenteenteeneeas 1036
Ali K Jasim, Hasan Q Hussein, Hakim S Sultan, A M Mohsen

Experimental Investigation on CFRP-Confined Low Strength Concrete after High-Temperatures
EXPOSUTE ...ttt et st b ettt et e e e s ae e h et et et et saeesae ettt eaneeenenanen 1046
Riffa D Shlla, Khalaf I Mohammad

Theoretical Investigation of a Pin Fin Heat Sink Performance for Electronic Cooling using
Different AlIOYS MateTialS.......cc.ceeeiirieriiieitiet ettt ettt sb e bt et es et e b sbesaeebeeneas 1059
1 T Nazzal, T K Salem, R R J Al Doury

A Biomedical Device for Early Detection of Symptoms of Mild Cognitive Impairment (MCI) and
AlZheImMET DISEASE (AD) ...vviieeiieiiieeie ettt ettt ettt e e st e e s te e st eesabeesebeassbeessbeeessaessseesssaessseessseessseessseenssens 1071
Qayssar A Ahmed, Auns Q H Al-Neami

Numerical and Experimental Study on the Influence of Low Frequency Vibration on Strains of
Single Point Incremental FOIMING...........c.ooiiiiieiiiiiiiie ettt sre e e e e saeeseesbeessesssesseesseennas 1085
Riham Ali Nema, Mauwafak Ali Tawfik, Muthanna Hamzah Sadoon

Characteristics and Management of Produced Water in Al-Ahdab Oil Field...........ccccooooiiniininnniiniiee 1092
Zahraa N Mahbouba, Mahmood K Abdulkhalik, Jassim H Mussa

The Effect of installation Torque on the Behavior of Helical Piles under Compression Load Tested
DY CentrifUZE DIEVICE.....cueieiieieieeiieeiieii ettt ettt ettt e st e st e st esbeesaeesaeesaesseeseesseensesnsesneesseenseenseensennsens 1100
Jaafer A R Jabur, Mahmood R Mahmood, Saad F Abbas

A Comparison between Exhaust Gas and Electrical Grid Heating of a Diffusion Absorption
RETTIZEIATOT ...ttt ettt ettt st h ettt e st e st e e bt e bt e bt e bt e bt sseesaeesbeenbeenteenteeneens 1111
Maral M Hussein, Khalaf I Hamada, Omer K Ahmed

Equivalent Distribution of Natural and Artificial Lighting in the Interior Space...........cccecerververivecieerennnnns 1118
Abdulsalam A M Ameen, Ruaa Saad Abdulhussein, Hussein A Y Suhair



The Impact of using the Pneumatic Structures on the Sustainability of Iraqi Cities During Religious
Ammar Kareem Dhumad

Gain and Noise Figure Analysis of Erbium Doped Fiber Amplifier Based on Double Pass
Configuration Using FOrward PUMPING .........cccocoieiiiiiiiiiiiieiieie sttt se et be s ssae e e sneesse s 1137
Mohammed K Awsaj, H Haldun Goktas, Murat Yucel, Mahmood K Awsaj

Controlling and Monitoring a Robot-Car Based on Smart Phone Applications...........cccocvereererieereeneeneenne. 1145
Wisam Kareem Meteab, Haider Th Salim ALRikabi, Salwan Ali Habeeb Al Sultani, Ibtisam A
Aljazaery

Enhancing Tilt-Integral-Derivative Controller to Motion Control of Holonomic Wheeled Mobile
Robot by Using New Hybrid APProOach .......cc.ecieiieriieiiieiieiesiesiee ettt seee e se e enee s 1153
Sameh Fareed Hasan, Hassan Mohammed Alwan

A Framework Questionnaire for Diagnosing Infectious Disease Using Machine Learning
TECRIMIGUES. ... et evieeiie ettt ettt ettt et et e et e s bt e eteeestbeesseeesbbeesseeessaeenseeensseenseeessseensseenssaensseensseensaeensseenseenns 1166
Hayder Hussein Thary, Khamis A Zidan

Studying the Effect of Head Difference on Exit Gradients and Uplift Pressures Beneath Hydraulic
Structures by Gene Expression Programming ..........c.ccovievierieiieieniesieieeie ettt 1176
Duaa Hadi Khashan, Waqged H Hassan

Strengthening of Reinforced Concrete Stepped Beam Using Cotton Belt (New Technique)...........c.e......... 1194
Zahraa Abd Alhussein, Abdulkhaliq A Jaafer

Effect of Curvature on the Dynamic Response of Composite Steel [-Girder Bridges.........cccceevevveciieienneene 1204
Huda J Qassim, Anis A Mohamad Ali

Investigating Study of New Enhanced Parabolic Solar Collector Trough............cccoeeveviinieneeniiieeieeeeenn, 1212
Vinous M Hameed

An Experimental Study on New Multistage Solar Parabolic Trough Collector .............ccoooivienieiieiineene 1223

Vinous M Hameed, Maryam Ibrahim

Conventional and Fuzzy Control for First Order Plus Dead Time Process Using Different Tuning
IMLBEROMS ...ttt ettt ettt ettt ee 1231
Khalid M Mousa Al-Zobai, Dalya S Makki

An Experimental of Enhancement Heat Exchanger (Shell And Coil) by Different Types of Soil................. 1239
Ahmed H Mola, Dheya G Mutasher

Propeller-type Wall-Climbing RObOtS: A REVIEW ......cc.ecviiiiiiieiieiicie ettt s 1247
S K Mahmood, S H Bakhy, M A Tawfik

Hybrid ANOVA and LASSO Methods for Feature Selection and Linear Support Vector, Multilayer

Perceptron and Random Forest Classifiers Based on Spark Environment for Microarray Data

(O T 1713 o) « WSSOSO 1259
Wafaa S Albaldawi, Rafah M Almuttairi

Mitigation of Membrane Fouling in Waste Water Treatment Plants by Using MBBR & Sponge
Membrane Bioreactor (SPonge-MBR) ........cccuiiiiiiiiieiee ettt enee s 1277
A M Almusawy, R H Al-Anbari, Q F Alsalhy

Modeling and Analysis of a Novel Smart Knee Joint Prosthesis for Transfemoral Amputation ................... 1289
SH H Kamel, M N Hamzah, Q A Atiyah, S A Abdulateef



Behavior of Foundation Rested on Geogrid-Reinforced Soil: A REVIEW......ccceevvieviiriiiiiieiierieieeieeie e 1302
Zahraa H Jawad, Ressol R Shakir

A Data-Driven Approach Based Bearing Faults Detection and Diagnosis: A Review .........ccccceceeverenennenne. 1310
Saja Mohammed Jawad, Alaa Abdulhady Jaber

Numerical Study on the Effect of Geometrical Parameter on the Thermal-Hydraulic Performance of
the Metal Foam Heat EXChan@Er .........cocuieiiiiiiieiiee ettt ettt 1325
Noor M Jasim, Ekhlas M Fayyadh, Moayed Razoki Hasan

PART 3

A Review Study for Measurement, Analysis and Evaluation Four Bar Polycentric Knee............cccccceveneenne. 1341
Firas Thair Al-Maliky, Jumaa Salman Chiad

Walsh Hadamard Code and Wavelength Division Multiplexing Designed and Implemented Using
W ;) 20 0 T £ PSSR SRSPRRRORN 1358
Isam A Ibrahim, Tahreer S Mansour

Spatial Pavement Condition for Specific Urban Roads in Karbala City ..........cccccevvvevieniieciiecieiienieeeieee, 1370
Hussein A Ewadh, Raid R A Almuhanna, Zahraa Zuhair

Proposed Base-Station Location Optimization with Genetic Algorithm Scheme for Lte Network
RAIO PLANMING ...ttt ettt ettt ettt et e s e e st e e bt e be e beeaeeneeemeeeaeesaeeteenteeneeas 1378
Shahad Nafea Jaafar, Kadum Ekhlas Hamza, Viean Abdulmuhsin Al-Salihi

Prediction of Indoor Airflow and Contaminant Transport in Office with Coupled Displacement
Ventilation and Ceiling Radiant Cooling Panel...............cccoociiiiiriiniieiieieeieeeeeee e 1388
Mays Ahyab Shoky, Ali Lafta, Hasanen M Hussein

Modal Analysis of Fixed - Free Beam Considering Different Geometric Parameters and Materials............. 1399
Enass H Flaieh, Abbas Aziz Dwech, Mohammed Refaat Mosheer

Dynamic Analysis of Damaged Carbon Nanotubes Micro-Beam Structures............cccceverevereeieneenvenenenne 1408
Ahmed Uwayed, Arz Y Qwam Alden

Numerical Study of Blood Flow Through Artificial Heart Valves..........cccooieoiiiieiininiieiieieeeeee e 1419
Hussein Togun, Ali Abdul Hussain, Saja Ahmed, Iman Abdul Hussain, Huda Shaker

Optimization of Performance and Emission Responses for a CIE Run by Meoh/Biodiesel/Diesel
Blends Utilizing Response Surface MethodOLOZY ........c.ceovveiirierieriieiieieeie et 1429
Duraid F Maki, Ahmed Sh Yasiry, Haroun A K Shahad

The Effect of Variable Engine Parameters on Performance and Emissions of DI Diesel Engine
Running on Diesel-Biodiesel Blended with Nano AdditiVes .........c.cccvevierieniieniieieniesiesieeie e 1443
Hussein Jumaa, Mahmoud A Mashkour

Contaminant Removal from Virtual Operation ROOML...........cccoeiiiiiiiiiiiiiiiieeeeeee e 1455
Wakkas Ali Rasheed, Wisam A Abd Al-wahid, Muna Alturaihi

Mechanical Properties of Porcelain-CaSiO3; Biocomposites Prepared by Sol-Gel Method for Dental
AAPPIICALION ...ttt b et a ettt b e bt bt h e a et b ekt h e eh e eb e e n e s et et e bbb eaean 1468
1J Abed, R R Abbas, A M Hamza



Electro-Kinetic Removal (EKR) of Heavy Metals from Contaminated Soil using Palm Fibers and
Organic MALETIAL..........iiiieiieieee ettt ettt e et e bt e bt et e e st e bt e bt e bt e teenteeneeeneenaeenes 1475
S Ajjam, M Karbool

Investigation Wear Behaviour of Tin Bronze Alloy Prepared by Different Casting Techniques................... 1483
Hawraa Abdulhussaien Kadhim, Iman Jabber Abed

Chemical Inhibition for Steel Corrosion in Succinic acid at Different Temperature............cccccceeeereereenenne. 1491
Abdullah Dhayea Assi, Ramy Mohamed Jebir Al-Alawy

Development and Manufacturing of Flexible Lightweight Walker for Fractured Foot............ccccecevenininen. 1501
Ali S Khazaal, Sadiq J Aziz, Ahmed A Shandookh

Investigation of Mechanical Properties for Unsaturated Polyester-Based Fibre Glass Composites
Filled by Recycled Milled COmMPOSILES. .......ccueeruieitieiieieeieeeiestteste ettt eieetee st esteesteeeeeeeseeesseeseeneeeneeeneenneens 1520
Nabel Kadum Abd-Ali, Ahmed Raee Madeh

Effect of Wool Fiber on Structural and Mechanical Properties of Styrene-Butadiene Rubber
L0703 0 T0] 7411 T<) oSSRt 1531
I M Alwaan, Fatima Sabah

Preparation and Characterization of Activated Carbon with (ZnCl; - Activated) from (PET) Bottle
Waste for Removal of Metal ions (Cu*?) in AQUEOUS SOIULION .......cvoveeeveeieeeeeieeeeeeeeeeteeeeeeeeeeeeeaeee e 1541
Ismaeel M Alwaan, Mohammed A K Jaleel

A Spline Shape Deep Drawing using Finite Element Simulation and Experimental Work Test ................... 1549
Kadhim H Mukhirmesh, Waleed K Jawad

The Procedure of Experimental Work and Finite Element Simulation to Produce Spline Shape
Multi-Stage Deep-Drawing OPETation ..........c.ccueiierieriirnieeiiiierieente ettt eiteetee st ee st et e aesseeseeesbeeseeenaeenteeneeas 1559
Kadhim H Mukhirmesh, Waleed K Jawad

Experimental Investigation and Parametric Optimization of FSW for the 2024-O Aluminum Alloy
JOMNES ..ttt ettt ettt et h bt e he et et ettt et be e ae et et et et et b 1573
A M Takhakh, H K Hussein

The Effect of Laser Energy on the Rate of Corrosion for Ni46-Ti50-Cu4 Shape Memory Alloy ................. 1586
Abeer R Abbas, Kadhim A Hubeatir, Kadhim K Resan

Mechanical Properties of Acrylic Laminations Resin (PMMA) Reinforced by Natural
Nanoparticles and Hemp FIDEIS .......ooouiiiiiiiii et 1597
S H Ahmed, W M Salih

Influence of Adding Nano Coating Layers on the Hardness and Impact strength Properties for Low
CATDON SEEEL ...ttt b et ea ettt b e s bbbt bttt b e bbbt bttt ae s heebeeae s 1606
Layth Zbbal Abd UL Kareem, Ali Sadiq Alithari, Nabeel AL-Zurfi

Graphene-Reinforced the Structure and Mechanical Properties of New PMMA-PVA Hybrid
INANOCOIMIPOSIEES ...veevvieeriesireeritterteesteesteestteessaeessseessaeesseasseeesseesssessssensesassssenssssssssensesssssensesssssesssessnseennsees 1615
Salah Shadhan Abdullah, Mohammed Abdul Kadhim, Ehssan Al-Bermany

Influence of Additive Alumina Nanopowder on Surface Roughness During WEDM Process...................... 1630
Farook Nehad Abed, Azwan Bin Sapit, Saad Kariem Shather

Effect of Weathering on Tensile Properties of Low and High Density Polyethylene ...........c.ccocceoeieiennnen. 1640
Muayad A Albozahid, Abbas Ali Diwan, Mohammed Ali Diwan, Luay Sadiq Alansari



Overview of Joining and Repairing Techniques of Ni-Based Superalloy for Industrial Gas Turbine
W o] o) L er: X o) s PSR SRSPRRRRORN
Ruaa H AL-Nafeay, Ahmed O AL-Roubaiy, H Omidvar

Enhancement Tensile Strength, Creep Resistance and Hardness of an Epoxy Resin by Adding SiO,
INANOPATEICIES ... evieiieie ettt ettt ettt et e et et este e beesbeesseesaesseesseesseesseesseessessseseesseesseensesssesssesseenseenseessenssens
Safaa A Al-Shawi, Luay S Alansari, Abbas Ali Diwan, Aseel Alkhatat

Effect of Symmetric and Asymmetric Rolling Processes on The Microstructure and Mechanical
Properties of AZ31B Magnesium ALLOY .......c.eoiuiiiiriiiie ettt ettt st se et eeee e enee
Hussein Ali Hisab, Emad A Hussein, Nawal E A B Latif, Azal R Ismail

Design and Manufacturing of New Low (Weight and Cost) 3D Printed Pylon Prosthesis for
ATTNPULEE ...ttt ettt et ettt ettt e b e et ettt sae e s bt et e et e e et e san e e une s bt e bt e bt emneeatesaeesae e bt et e eeneeane s
Muhammad Safa Al-Din Tahir, Fahad M Kadhim

Study of Wear Properties of Recycled Composite Zn-Al Alloy Reinforced with Hybrid
INANOPATEICIES ....eevieeivieeiiteete ettt ettt e stteestteestee e taeetaeestbeesseeessaeenseeessseenssesnsseenseesnsseenseesnssesnseesnseennsens
Aveen K Yawer, Niveen J Abdulkader, Ahmed A Zainalaadbeen

Improving Mechanical and Morphological Characteristics Pva/SiO, Nanocomposites for Food
PaCKiNg APPLICATIONS ....cueiiuiiiiieitiete ettt ettt ettt et e et e ste e bt et esteeseeeseesbee st eseenseemeesaeesneanseenseenteensesneens
Ohood Hmaizah Sabr, Asra Ali Hussein, Massar Najim Obaid

Structural Properties of Porous Silicon Carbide Bonded with Bentonite, Prepared by a Gas-
Emitting Chemical Reaction Method ............cociiiiiiiiiiiiiiiieeeee ettt
Lara A Shalal, Shihab A Zaidan

Optimization of Manufacturing Titanium-Magnesium alloy for Biomaterial Applications using
Grey Relational ANALYSES .......coiiiiieieiie ettt ettt ettt et e st e s te et e bt e s e ee e e s ee st eneeteeneeeneeeneenneenes
Haydar Al-Ethari, Sundus Abbas, Ekhlas Khalid Zamel

Fabrication and Study Properties of ZnO/SiC Quantum DOtS...........cccevierierrieriieiinierierieene e
Entesar SJ Al-Ali, KR Abdalwahid, Kadhim F Al-Sultani

Developing of PMMA Bone Cement Performance by Modified TIO2NPS.......cccoooviiiiiiiiinieieeeeeeee
S K Al-Janabi, M H Al-Maamori, A J Braihi

Properties of Materials and Models of Prosthetic Feet: A ReVIEW ........cceviiriieciieiiniecieciee e
Jawad K Oleiwi, Ahmed Namah Hadi

Experimental and Numerical Investigation of Cutting Parameters, Coated and Uncoated Tools on
Surface Roughness During Turning OPeration ...........ccceeeeieierierereeieeieeeeeieeeeste st sie st eseeeeeesaesee e saeeseens
Ali Abbar Khleif, Farhad M Othman, Frzdaq Nabeel Thamer

Study of Elastic Modulus and Roughness of Porous Alumina Toughened Zirconia.........c..ccccecveveevuenenennene
S N Ibrahim, Sh A Zaidan, M A Mohammed

Review on Nanomaterials Properties Produced by Laser Technique .........c.ccoceeeeieieieieniiceceeeee e
Noor Fakher Khdr, Bassam G Rasheed, Baida M Ahmed

Numerical and Experimental Study of Elastic Recovery in Deep Drawing of Low Carbon and
Galvanized Steel Sheet Conical PrOAUCES.........c.c.ociveiiiiiiiiiciececeeee e
Mohammed S Jabbar, Muhsin J Jweeg, Adnan I Mohammed



Optimization of Friction Stir Welded Aluminium Plates by the New Modified Particle Swarm
(055U 0011221 5 () 3 BRSPS 1817
Rasha M Hussien, Mohsin Abdullah Al-Shammari

Investigation of the Polyol Types and Isocyanate Concentrations on the Rheological,
Morphological and Mechanical Properties of Polyurethane Foams ...........cccccveevieeiiniinienieniee e 1826
Dhey Jawad Mohamed, Nizar Jawad Hadi, Zoalfokkar Kareem Alobad

MWCNTs Addition to Al,O3-SiC Binary Coating Deposited by Plasma Thermal Spray on Low
(07 10010 N 1Y B o1 1 X TSR 1842
Zainab Jalal, Kadhim F Al-Sultani, Hassan Sh Majdi

Effects of Titanium Dioxide Nanoparticles on the Mechanical Strength of Epoxy Hybrid
Composite Materials Reinforced with Unidirectional Carbon and Glass Fibers..........ccccecevceeiencncncncnennen. 1851
Basim A Abass, Mustafa B Hunain, Jaafar M A Khudair

The Effects of Chemical Oxidation on Corrosion Behavior of Ni-Ti ATlOY......cccceierirenininieieieeeeee 1860
Nawal Mohammed Dawood, Enass L Ali

Influence of Alloying Elements on Cyclic Oxidation Behavior of (Cu/Al) AllOYS......cccovererereeiencncnennene 1870
Noor Sabah Aslan, Abdalwahid K Rajih, Ali Hubi Haleem

Investigation of the Effect of Wire Electrical Discharge Machining on the Fracture Toughness of
Aluminum-Boron Carbide COMPOSILE. ........ccveiiirieriiiiieieiteeeerteereebeeteseesteesteeseeaeereesseesseesseesseessesssesseens 1884
Haydar Al-Ethari, Zahraa Fadhil

Preparation and Characterization of CuO/MgO Nano Particles using Sol-Gel Technique ...........cccccevuennenne. 1892
D A Yassen, F M Othman, A A Abdul Hamead

An Investigation of Tensile and Thermal Properties of Epoxy Polymer Modified by Activated
CATDON PATTICIE ...ttt b e st b et a et et e s bt sb e bt e st es et et e nbe st ebeenean 1899
Mustafa Baqir Hunain, Salah N Alnomani, Qabas Razzaq

Laser Treatment Influence on Estimated Fatigue Life of AA2017 ...occuooiiiieiieiieeee e 1908
Ali H Al-Helli, Assad Kh Hamza

Effect of Different Multi-Walled Carbon Nanotubes MWCNTSs on Mechanical and Physical
Properties of EPOXY NanOCOMPOSIEES. ........ccveruierrietieieeiestiesieesteetesteseeesseesseesseessesssesseesseessesssesssesseesseessesnns 1917
Olfat A Mahmood, Zainab N Jameel, Hind W Abdullah

Investigating the Effects of Nano Ceramics based Pack Cementation Coatings on Properties of
SOME BIOMEAICAL TT ALLOYS . ..ceeienieiieieeie ettt ettt sttt et ettt e e be st e bt e et e st e e ensenaesbeebeeneeneans 1925
Zainab Zuhair Ali, Fatimah J Al-Hasani

Optimization of Electroless Ni-P, Ni-Cu-P and Ni-Cu-P-TiO, Nanocomposite Coatings
Microhardness using Taguchi Method ...........cccviiiiiiiiiiiiiiiceet ettt 1938
Sama Z. Ali, Laith K. Abbas, Abbas Kh. Hussein

Water Sorption and Solubility of Light-Cured Dental Composites Prepared from Two Different
TYPes Of MatriX IMONOMIETS .....c..eetiiiiiiieiie ittt ettt ettt et et e bt et satesaee st e et e emteeatesseesbeenbeenbeembeemeesneesaeenne 1945
Israa F Ghazi, Jawad K Oleiwi, Sihama I Salih, Mohammed A Mutar

Characterization and Buckling Investigation of Composite Materials to be used in the Prosthetic
PYlon ManUEACKUIIIG ....ccueeeiieieietieie ettt ettt et ettt ettt et e e s e s st e s be e bt eaeemeeemeesaeesaeaseenseenteeneeeneen 1956
Hayder Zaher Abdalikhwa, Mohsin Abdullah Al-Shammari, Emad Qasem Hussein



Experimental and Numerical Measurement of the Impact Strength of Poly-lactic Acid through a

LOW-VEIOCIEY TIMPACE ...ttt ettt et et e bt e bt e e e ee e eeemeessee st enteeneeeneesneens

Ali Jasim Mohammed Al-Behadili, Bashar Owaid Bedaiwi

Numerical Investigation of Mechanical Behavior for Lattice Structure with Effect of Different

INANOMALEIIAL TYPES..eeuviiuriieiiiiieitiestietiete et et et e st e te et eaeseeeeteesseeseesseesbeessessaeseesseesseessesssesseesseensenssenssens

Mohammed Hussein Kadhim Aljaberi, Maher AR Sadiq Al-Baghdadi, Muhannad Al-Waily, M
Mohammadi-Aghdam, Taha Goudarzi

Design and Construction of Device for Rubber Material Fatigue Test .........cccoeeiriiiieriinienieeeeeieee

Saddam K Al-Raheem, Muhsin J Jweeg, Abdul Kareem F Hassan

Flexural Properties of Functionally Graded Silica Nanoparticles ..........ccocvevveevieieniieneenieenieeee e

Mahdi M S Shareef, Ahmed Naif Al-Khazraji, Samir Ali Amin

Synthesis and Characterization of Low-Cost Adsorbent and used for Alizarin Yellow GG and

Alizarin Red S Dyes Removal from AqQueous SOIUtIONS .........cciriiirieieieieierese et

K J Al-Salihi, W R Alfatlawi

Author Index





