Proceedings of ASME
2024 International Mechanical

Engineering Congress and Exposition
(IMECE2024)

Volume 6

November 17-21, 2024
Portland, Oregon

Conference Sponsor
American Society of
Mechanical Engineers

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS



https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2021-FM1&domain=pdf&date_stamp=2022-01-25
https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2022-FM1&domain=pdf&date_stamp=2023-02-08
https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2023-FM1&domain=pdf&date_stamp=2024-02-05
https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2024-FM6&domain=pdf&date_stamp=2025-01-23

© 2024, The American Society of Mechanical Engineers, 150 Clove Road, Little Falls, NJ 07424, USA
(Www.asme.org)

All rights reserved. “ASME” and the above ASME symbols are registered trademarks of the American Society of Mechanical
Engineers. No part of this document may be copied, modified, distributed, published, displayed, or otherwise reproduced in any
form or by any means, electronic, digital, or mechanical, now known or hereafter invented, without the express written
permission of ASME. No works derived from this document or any content therein may be created without the express written
permission of ASME. Using this document or any content therein to train, create, or improve any artificial intelligence and/or
machine learning platform, system, application, model, or algorithm is strictly prohibited.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS
AUTHORS OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED
IN THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS,
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT
ARE NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH
ENGINEERING OR PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE
PROFESSIONAL SHOULD BE SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3).
Statement from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923,
tel:978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or

submitted online at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-
and-permissions

ISBN: 978-0-7918-8864-3



TABLE OF CONTENTS

Modeling NO2 Emissions From Biomass Gasification: an Examination of a Case in the Rural

Community of Batata, Located in the Municipality of Tierralta, Cordoba, Colombia .......c..cccccceevverinencrenenen. 1
Humberto Carlos Tavera Quiroz, Jorge Mario Mendoza Fandino, Samuel David Pinto Argel,
Gerardo Cusi Hernandez Sibaja, Ana Karina Perez Penate, Angelica Aidee Coronado
Arango, Rafael David Gomez Vasquez, Alvaro Angel Arrieta Almario

Environmental Impact and Techniques for the Reuse and Disposal of Automotive Batteries.........c..ccccocererueeneee 6
Roberto Capata, Alfonso Calabria

Hybrid Locomotive Consists: Balancing Operational and Embodied Carbon Effects ...........cccoccovoininnnnnen. 15
Beatrice Agyapong, Kevin Oldknow, Molly McVey

A New Methodology for Techno-Economic Comparison of Waste Heat Recovery Options in
G401 ] SRRSOt 22
Lorena Giordano, Miriam Benedetti

Energy, Economic, and Environmental Assessment of an Energy Pile-Based Solar-Assisted
Residential Ground Source Heat Pump System in a Canadian Cold Climate .............ccceeevevieriereeneenieeieenenns 32
Charaka Beragama Jathunge, Seth B. Dworkin, Carsten Wemhoner, Aggrey Mwesigye

Computational Fluid Dynamics Analysis of Solar Air Heater Efficiency With Corrugated Absorber
Plates in Alkharj, Saudi ATabia..........cocieiiiiiiiiiii ettt sttt ettt 43
Umar F. Algsair

Thermal Performance Analysis of an Air Source Heat Pump Coupled With a Solar Air Collector for
Domestic Water Heating in @ Cold CHIMALE........c.ccveiiiriieriieieeieeieetesieeie et seesaeesse e snaesaeesseenseenseensens 51
Sheel Bhadra, Aggrey Mwesigye

Integration of Underground Heat Exchanger System With Solar Powered Cooling System in
Residential BUIlAINgS........ceoueeieiuiiiieeie ettt ettt ettt ettt e e s e s aeesbe e be e bt e et enteeneesaeeteenteenteas 60
Karthik Menon, Fadi A. Ghaith

Investigating the Design and Locations of Inlet and Exhaust Diffusers and Airflow Patterns and
Airborne Contaminants in SUrgical SEHNES ........cc.ecverieriieiieiieeieeiereee et ereetesae e e sreesseeaesraesseesseesseenseensens 70
Mihai G. Burzo, Hussein Kokash, Khalil Khanafer

Design a Maintenance Plan Centered on Exergoeconomic Variables of a Refinery's Combined
CyCle COZENETAtION SYSLEIM ....cviiivieiieiieieeeteeteeeteesteeteeereeaestaesteesteeseesseessesseeeseeseesseesseasseassesssesseesseesseensesssens 80
Juan Fajardo, Deibys Barreto, Dawing Guette, Daniel Yabrudy, Michelle Urruchurtu

Study of the Performance of Compressor Stations With Gas Turbines When Operating With

Mixtures of Hydrogen and Natural Gas..........cccoeveriririiieiiniiienienenesieeit ettt sttt sae s saeeaeens 92
Juan Fajardo, Deibys Barreto, Daniel Yabrudy, Richard Rangel, Samira Garcia, Marco
Sanjuan

Multiple Effect Desalination System With Various Energy Recovery Methods...........ccceevevieniiecieeciennennnne. 102

Osman Shamet, Mohamed Antar

Statistical Analysis and Computational Modelling of Superfluid Helium............ccoccooiiiiniiiiiniiiieee 112
George-Rafael Domenikos, Alexander V. Mantzaris



Offshore Wind Fixed Foundations: A Technical Analysis Aimed to Simplify Foundations Decisions
and Increase Project EffICIENCY ......ooiui ittt et aeen 119
Lindsey Rath, Ramy Imam

A One-Dimensional Model of an Oil-Injected Helium Screw Compressor for Cryogenic
REfTIZEIatioN SYSTEIMIS .. .viiuiiiiiiiiieiieie et etestt ettt et e st e teesbeebeesbeesteste e seesseesseessesssesssesseesseassesssesseeseessenssens 127
Scott Anthony, Nusair Hasan, Venkatarao Ganni, Abraham Engeda

Modeling Lignocellulosic Pyrolysis: An Integral Approach to the Thermal Degradation of Corn

CoDb and Product PrediCtion.........coiuierie ettt ettt ettt ettt et eeete s e sseesseeseeneeeneeeneeeseeseeneean 135
Rafael David Gomez Vasquez, Antonio Bula, Jorge Mario Mendoza Fandino, Diego A.
Camargo-Trillos, Jesus David Rhenals Julio, Samuel Ivan Bonilla Gracia, Alvaro Angel
Arrieta Almario

Characterization of Deposited Dust on PV Panels and Residual Dust After Cleaning With an
) T s {1 72 Y8 (e T (o< S 147
Abdurahman Albaradi, James A. Mynderse, Meng Zhou

Evaluation of Biochar Production Through Slow Pyrolysis of Corn Agroindustry Residues in the

Department of Cordoba, COIOMDIA ..........c.ccieriieiiieiicieiie ettt ettt b e b e ebesaestaesseeseessessseeseesseesseessens 157
Jorge Emilio Rhenals Hoyos, Cristina Isabel Cogollo Torres, Antonio Bula, Rafael David
Gomez Vasquez, Jesus David Rhenals Julio, Jorge Mario Mendoza Fandino, Alvaro Angel
Arrieta Almario

Kinetic Insights and Morphological Transformations in Coal Gasification: An In-Depth Analysis
With MOdel ValIdAtion .......c..coueiiiriiiiiiiieicicieiesee ettt sttt sa et s sre et eae 163
Haider Khan, Symeon Savvopoulos, Isam Janajreh

Droplet Combustion Behaviors of Liquid Fuel Doped With Carbon Dots...........cccoeevirienienieniieeeienee, 171
A. S. M. Sazzad Parveg, Albert Ratner

A MATLAB-Based User Interface to Study the Multi-Reflections and Light Absorption in Textured
SOLAT COII SUITACES ...ttt ettt ettt et ettt e bt e bt et et eeseeeaeesbeenbe e et emeeeneeeneesaeaseenseenneas 179
Lovekesh Singh, Mohammad Hossain

Influence of Fuel Temperature on Performance and Emissions of Water-Emulsified Diesel Fuel................... 187
Pedro Oliveira, Francisco Brojo, Rafael Domingues

An Integrative Framework to Support Energy Transition in Disadvantaged Communities ............c.ccceceevueenee. 195
Andrew Pangia, Hailie Suk, Maryam Yaghoubirad, Taufiquar Khan, John Hall

Electrifying Rural Life: A Socio-Technical Framework for Power Distribution in Microgrids ....................... 203
Andrew Pangia, Hailie Suk, Maryam Yaghoubirad, Taufiquar Khan, John Hall

Investigating the Potential of Nanocellulose as an Additive in Liquid Fuels to Enhance Combustion
BERAVIOT ...ttt sttt ettt ettt ettt h ettt h et 212
Rahat Mollick, Albert Ratner

Short-Term Time Series Energy Forecasting for Smart Buildings Using Machine Learning Models.............. 217
Rufaidah Chikte, Ansu Mathew, Balaji Ramachandran, Khuloud Almaeeni, Nawal Aljasmi,
Jayakumar Vandavasi

Experimental In-Field Evaluation of HVAC Fault Detection and Diagnostics Technologies .............c..c......... 223
Prathamesh Patil, Ravi Gorthala

Use of Game Theory for Strategic Scheduling of Different Types of Chillers...........ccoccevveriervecincenieneenne. 231
Hugh Allen-Magande, Javad Khazaii, Amin Esmaeili, Ali Khazaei



Early Detection of Faulty Operation of Air Conditioning Systems in High Energy Consuming
IMANUTACUTIIE STEES......eeeueienieetieetiestt ettt ettt et ettt e et e bt et e eateeaeeeseeeseesse e st enseeneeeneeeseaseenseenseeneesneeaneennes 238
Hugh Allen-Magande, Javad Khazaii, Amin Esmaeili, Ali Khazaei

Horn-Shaped Tesla Turbines: Experimental Output Power Comparison With a Conventional
Bladeless Design Using Air as the Working FIUId...........c.ccceeiiiiiiiiiiiiiiicieeeeceeeseee e 246
Federico Coppo, Riccardo Bonazza, Daniel C. Ludois

Wave Energy Converter for Off-Grid APpliCatIONS .......cc.eeeeteriirerininieieieieientestesie ettt 257
Francisca Anunobi, Quinton Spitler, Patricia McGarrah, Shawn Duan

Thermal Stresses Analysis of Thermoelectric Materials Based on Turbojet Engine ..........ccccoeevvvvieveevenieennen. 268
Mutabe Aljaghtham

Comparative Analysis of Wind Energy Harvesting Performance Using Multi-Stage Savonius
Turbines With Non-Contact Magnetic EXCItation ............cciierieiiiiiiiiiiieie e 274
Saleh Alhumaid

Modeling Performance of Hybrid Thermionic-Thermoelectric Power Systems for Space
AAPPLICALIONS. ...ttt ettt et e b e bbbt e a et e bbbt e h e bt bt ettt b e sh e bt eaeeaee 281
Elizabeth D. Juette, Van P. Carey, Jean-Pierre Fleurial

Energy Conversion Performance Comparison of Two Radial Flux Dual Rotor Motors for Direct-
DIive EIECLIIC VEIICIES ...c..eouiiiiiiiiiiiiitieitet ettt st sttt s st eee 291
Kehan Yan, Zunyan Hu, Jianqiu Li, Liangfei Xu

Solar Power Tower: An Alternative Method to POWer EZYPt.......cccvvvieriieiiieciieieiieceereee e 300
Ramy K. Imam
The Exergy Entity Environmental Analysis Applied to the Air Refrigeration Machine............cccccoeceenvenennnen. 310

Jorge Renzo Castillo Paz, George Tsatsaronis

Off-Design Behavior of a Regulated ORC-Based System for Exhaust Heat Recovery on Ice ..........cccceueuee.e. 325
Fabio Fatigati, Marco Di Bartolomeo, Davide Di Battista, Roberto Carapellucci

Unlocking the Potential of Oscillating Water Columns: A Design Exploration for Improved

EATICICIICY o.vviviiieeie ettt ettt ettt et e e s te e s te e beesbe e st e eseesseesbeesbeesseesseessessaeseesseensesnseeseeseenseenseas 336
Luis Rodriguez-Alava, Julio Barzola-Monteses, Brayan Ordonez-Saca, Jordy Santana-
Villamar, Mayken Espinoza-Andaluz

Establishment of Optimal Power Distribution Strategy for 2.5-Ton Agricultural Tractor.........c..ccccoccvereenenne. 346
Younghyeon Kim, Wansung Pae, Sangseok Yu

Commercial Hydrogen Vehicle Power Distribution Simulation Using Fuzzy Control...........ccccccooveiinincnnne. 353
Jaesu Han, Sangseok Yu

Numerical Study on Semi-Active Flapping Hydrofoils for Energy Extraction Using Overset Mesh .............. 359
Nahian Masud, Chris Qin

Multi-Inlet Hydraulic Ram PUMP SYSTEIM......cceeoiieiiiiiiieiieciecie ettt ae e ese e ve e reebeenneas 368
Ashokkumar M. Sharma, Trevor Dady, Mohammad Ashikul Alam, Srikanth B. Pidugu

A Two-Level Optimization Approach for the Synthesis, Design and Operation of Multi-Energy
Systems Integrated With Energy NEetWOTKS .......ccooiiiiiiiiiiiii ettt 374
Enrico Dal Cin, Gianluca Carraro, George Tsatsaronis



New Design of an Integrated System of Supercritical CO2 Cycle and Multi-Effect Desalination and
Organic Rankine Cycle for Concentrated Solar Power in Saudi Arabia...........cccoeoeriiiiiieniiiieececeeeeee 384
Sattam Alharbi

Off-Design Performance Analysis of a Pumping System in a Natural Gas Combined Cycle Taking
Into Consideration Environmental CONAItIONS .........cc.veiieeuviiiiieiie it e et eeeeeeeeeeeee s eeaeeeeeeaeeesenreessnnneeas 393
Said F. Bravo, Hector J. Bravo

Thermal Energy Harvesting of Tree Trunk for Low-Wattage Electronic Applications Using
Modular Design of Thermoelectric GENETALOTS ..........co.eeteeeieriireririneeeetetete st st eseeseseesresbe e eieeeeeene 401
James Le, Kraig Jackson, Hee-Seok Kim

Conceptual Genetic Algorithm-Based Optimization of the Layer Heights in a Cascaded Packed Bed
fOr CryogeniC ENEIZY STOTAZE ....cccvveiiiiieieeiieeteeie ettt ettt et et e st e te et e e b e essessaessaesseenseansesssesssenseenseensens 406
Bharat Surya Chamarthi, Pavitra Sandilya

Reduced Order Modeling of Thermal Runaway Propagation in Li-Ion Battery Packs With
Comprehensive Treatment of Heat Source TermS .........coeeiieiieriiiiiiieieeeieee et 414
Mohammad Parhizi, Jason Ostanek, Vinay Premnath, Judith Jeevarajan

Unveiling the Kinetics of Accelerated Degradation in Polymer Electrolyte Fuel Cells...........cccoeeveeverrennnnnne. 422
Brayan Ordonez-Saca, Jordy Santana-Villamar, Martin Andersson, Mayken Espinoza-Andaluz

Full Thermal Runaway Simulation of 18650 NCA Li-ion Cell With Venting and Combustion in a
Lar@E ENCLOSUIE........iivieiiieiieiieiteeie ettt ettt e e et e stt e s te e beesbe e st e eseesseesseesseesseessesssessaesseesseansesssesseeseensenssens 430
Jason K. Ostanek, Mohammad Parhizi, Byoungchul Kwon, Judith A. Jeevarajan

Multiscale Modeling and Simulation of Silicon ANode...........ccccoeviriniriinieniinineneeeeece e 438
Parth Bansal, Yumeng Li

Multi-Physics Simulation Study of 3-D Bi-Continuous Silicon Anode for Li-Ion Batteries.............ccccceennen.e. 447
Parth Bansal, Yumeng Li

Exploring Nickel Based Layered Double Hydroxides (LDH) as an Alternative of Platinum for Fuel
Cll APPIICALIONS ...ttt ettt sttt et ettt e s bbbt e bt a et et e saeshe e bt ebe e st et et e sbesbeebeebeeane 455
Ali Alshweiki, Tiwaloluwa Olukeye, Uche Udeochu, Bushra Bari, Pawan Tyagi

Tensile Testing of Multifunctional Structural Batteries.........cccvevvieviiiiiiieriieiieie et 459
Karthikayen Raju, Huang Jiahao, Vincent Beng Chye Tan, Tong-Earn Tay

Multiscale Quasi-Static Finite Element Analysis of Commercial Lithium Primary Batteries.........c..cccceceeuee... 469
Wesley Knee, Nicholas J. Ginga

Enhancing Thermal Insulation in 3D Printed (3DP) Structures Using Date Palm Waste and Local
SOTL etk bkttt ekt b et skttt 479
Arslan Yousaf, Muammer Koc

Evaluating the Aerodynamics of a Rooftop Greenhouse...........oooueeiieieiiiiiiiiece e 485
Cailin van Ginkel, Sunita Kruger, Leon Pretorius

A Decarbonization Strategy for Preserving the Galapagos Islands With Green Hydrogen in

Maritime Transportation: Empowering a Sustainable and Inclusive Green Tourism ..........c.cccevevencrenennnene. 494
Alfredo Valarezo, Emilia Ramos, Westly Castro, Marco Leon, Krutskaya Yepez, M. Lorena
Bejarano, David Escudero, Camilla Thomson, David Ingram, Dimitri Mignard

Transitioning to a Green Hydrogen Economy: Perspective on South Africa ........ccoccoviiiiiiiiiiiiineieeeee 505
Peter Ozaveshe Oviroh, Sunday Temitope Oyinbo, Tien Chien Jen, Yanping Du



Techno-Economic and Life Cycle Feasibility Study of a Regional Blue Hydrogen Plant ...............ccccceeenen. 511
Anika Farhat Tasnim, Ahmed Ann Noor Ryen, Safwan Shafquat, Afsana Mustari Itul, Sumit
Chanda, Ahsan Choudhuri, Nawshad Arslan Islam

Kinetic Modeling of a Conceptual Hydrogen Production Plant for Regional Hydrogen Resiliency................ 520
Safwan Shafquat, Afsana Mustari Itul, Sumit Chanda, Md Ismail Hassan Udoy, Anika Farhat
Tasnim, Ahmed Ann Noor Ryen, Ahsan Choudhuri, Nawshad Arslan Islam

Patterned Electrodes for Hydrogen Production in Alkaline-Water Electrolysis .........cccocvvverieneesenienieneenne. 527
Mahmoud Saleh Shahreza, Ibrahim M. Albayati, Aliyu Aliyu

Design and Analysis of an Custom Battery Pack Using Solar Energy for an Autonomous Vehicle................. 534
Nathan Fernandez, Alan Lopez, Vidya K. Nandikolla

A Depth Analysis of Hydrogen Utilization in the Automotive Sector From a Long-Term Perspective ........... 541
Gabriel Carrera-Rivera, Mayken Espinoza-Andaluz, Brayan Ordonez-Saca, Jordy Santana-
Villamar

The Development of a Risk Oriented State-of-Charge Estimation Algorithm for a Heavy-Duty
FCEV TIUCK ettt b ettt b e bt e bbbt et et e st e be s b sbeebeeaeeae 551
Khaled 1. Alsharif, Mark Michelotti

Efficient Regeneration of the Current Collectors From Degraded Lithium-Ion Batteries...........ccccceceveenneenee. 559
Hammad Al-Shammari

Author Index





