
Proceedings of

ASME 2022 International Mechanical 
Engineering Congress and Exposition

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S

Tw o  P a r k  A v e n u e  *  N e w  Yo r k ,  N . Y.  1 0 0 1 6

Conference Sponsor 
American Society of 

Mechanical Engineers

         Volume 8

  October 30-November 3, 2022 
Columbus, Ohio

  (IMECE2022)

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-FM8&domain=pdf&date_stamp=2023-02-08


© 2022, The American Society of Mechanical Engineers, 2 Park Avenue, New York, NY 10016, USA  
(www.asme.org)

All rights reserved. Printed in the United States of America. Except as permitted under the United States Copyright Act of 1976, 
no part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval 
system, without the prior written permission of the publisher.

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: 978-0-7918-8670-0



TABLE OF CONTENTS 

 

Impact of the Blade Profiling on the Performance of Low-Pressure Axial Fans .................................................. 1 

Manuel Fritsche, Philipp Epple, Antonio Delgado 

Numerical Investigation on Aerodynamic Performance of a Racing Car by Drag Reduction ............................. 11 

Mahedi Hassan, Mahmudul Hassan, Mohammad Ali, M. Ruhul Amin 

Simulating Aerodynamic Effects of Location and Orientation of Bicycles Mounted on Sedans ....................... 19 

Sarah Goodrich, Isaac Perez-Raya 

Numerical Analysis of Interfacial Electrohydrodynamic Flow With Modal Decomposition ............................. 27 

Silvio Candido, Jose C. Pascoa 

Simulation for Optimization of a Filter Cake System ........................................................................................ 34 

Alyssa Johnson, Allison LeBleu, Ning Zhang 

Impact of the Tip Clearance and the Inflow Nozzle Shape on the Performance of Low-Pressure 

Axial Fans .......................................................................................................................................................... 38 

Manuel Fritsche, Philipp Epple, Antonio Delgado 

Numerical Investigation of Irrigant Flow Characteristics for Manual Endodontic Debridement ....................... 46 

Gregory Janes, Tikran Kocharian, Sanjivan Manoharan 

Aerosol Dispersion Modeling With a Low-Cost Flow Simulation Tool: Analysis of Performance 

and Boundary Condition Sensitivity ................................................................................................................... 52 

Mallory Hirn, Andrew Rodriguez, Mark Owkes, Philip Dacunto, Andrew Ng, John Rogers, 

Michael Benson 

Understanding the Impact of the Rim Protector on the Aerodynamic Performance of a Standalone 

Tire ..................................................................................................................................................................... 59 

Shubham Rath, Alexandrina Untaroiu, Gen Fu 

Aerodynamic Analysis of a Car Based on Computational Fluid Dynamics and Machine Learning .................. 68 

Xingchuan Ma 

Numerical Study of Erosion Wear on the Disc of a Butterfly Valve With Laminar Particle-Laden 

Flows in a Horizontal Pipeline ........................................................................................................................... 74 

Orlando M. Ayala, Orlando F. Ayala, Ricardo Villalba 

Analysis and Management of Thermal Energy Release During Quench in a Superconducting 

Magnet ................................................................................................................................................................ 82 

Nusair Hasan, Venkatarao Ganni, Peter Knudsen 

Jet Formation After Droplet Impact on Microholed Hydrophilic Surfaces ........................................................ 90 

Md Nur E. Alam, Hua Tan 

Circulating Tumor Cell Separation in a Zigzag Channel Using Dielectrophoresis Based Inertial 

Microfluidics ...................................................................................................................................................... 97 

Md Sadiqul Islam, Mohammed Raihan Uddin, Xiaolin Chen 

Experimental Investigation of Taper Angle and Airflow Rate on Air-Injected Bubble Squeezing in a 

Tapered Microgap ............................................................................................................................................. 105 

Maharshi Y. Shukla, Satish G. Kandlikar 



Proper Orthogonal Decomposition Analysis of Particle Image Velocimetry Data at the Inlet of a 

Centrifugal Compressor ..................................................................................................................................... 112 

Deb Banerjee, Ahmet Selamet, Rick Dehner 

Unsteady Dynamics of a Low Aspect Ratio Mixing Layer .............................................................................. 127 

Adam Eckstein, Andrew Banko, Michael Benson 

Investigation of Velocity and Drag With Spherical and Non-Spherical Particles ............................................. 135 

Kyle Larsen, Hessam Gharavi, Robert Gerlick, Heechang Bae 

An Experimental Investigation on the Stability of Gel-Like Carbon Dot Based Nanofluids ........................... 145 

Rahat Mollick, Nicholas Hentges, A. S. M. Sazzad Parveg, Yiqun Zhou, Roger M. Leblanc, 

Albert Ratner 

Non-Newtonian Fluid Apparent Viscosity Correlation Between Experimental Data and 

Computational Fluid Dynamics Results, A Case Study From Automatic Transmission Fluid 

Filtration Industry ............................................................................................................................................. 150 

Patrik Kehler, Nicolas Arenas, Ferdinand Meixner, Jovan Toews, Liz Esquivel, Vivian 

Gonzalez, Renato Benzo, Jorge H. Kurita 

Heat Transfer During Polymer Selective Laser Sintering Process: Parametric Analysis ................................. 156 

Lan Zhang, M'Hamed Boutaous, Shihe Xin, Dennis A. Siginer 

Experimental Characterization of Surge Cycles in a Centrifugal Compressor ................................................. 161 

Alberto Serena, Lars Eirik Bakken 

Revealing the Richtmyer-Meshkov Instability Within Gas Dynamic Detonations .......................................... 170 

Yang Gao, Dehua Feng, Frederick Ferguson 

Performance Enhancement of Two Stages EHD Gas Pump in a Rectangular Channel With Uneven 

Voltages ............................................................................................................................................................ 178 

A. K. M. Monayem H. Mazumder 

Controlling the Flow Structures Within a Scramjet Isolator With Backpressure Manipulations ...................... 187 

Frederick Ferguson, Dehua Feng, Yang Gao 

Numerical Study and Validation of Hot Metal Desulfurization Using Calcium Carbide in the Ladle ............. 203 

Xipeng Guo, Congshan Mao, Nicholas Walla, Armin K. Silaen, Chenn Zhou 

Experimental Results for Large Particle Separation From Non-Newtonian Slurries Using Tapered 

Bump Arrays ...................................................................................................................................................... 211 

Judith Ann Bamberger, Leonard F. Pease, Jason E. Serkowski, Michael J. Minette, Carolyn A. 

Burns 

Design a Low Specific Speed Dry Pit Solids Handling Pump With Pure 3-D Computational Fluid 

Dynamics Virtual Testing ................................................................................................................................. 219 

Azfar Ali, Zhuoyu Zhou 

Influences of Groove Geometry of Friction Disk on the Flow in an Engaged Wet Dual Clutch ...................... 225 

Xiqian Wu, Xiaofang Zhang, Weiyun Ding, Deng-Fang Ruan, Yuanjing Hou 

Pipeline Leak Detection and Localization Based on Advanced Signal Processing and Negative 

Pressure Wave Analysis .................................................................................................................................... 231 

Weiming Li 

The Effect of Buoyancy-Driven Convection in Vacuum Membrane Distillation Module ................................ 238 

Justin Caspar, Guanyang Xue, Jaber Asiri, Alparslan Oztekin 



Electrical Characteristics of the Oxyfuel Preheat Flame: 3D Computational Model Subject to 

Electric Bias Voltages ....................................................................................................................................... 248 

S. M. Mahbobur Rahman, Rohith Warrier, Alexandrina Untaroiu, Christopher R. Martin 

A Computational Analysis of the Aerodynamic Effects on Particles Flowing From a Duct ............................ 259 

Cairen Miranda, John Palmore Jr. 

Multiphase Flow and Heat Transfer in an Electric Motor ................................................................................ 271 

Ashutosh Pandey, Bharath Madduri, Chin-Yuan Perng, Chiranth Srinivasan, Sujan Dhar 

Filament Extension Atomization Spraying of High Concentration Whey Suspensions ................................... 288 

Aditya N. Sangli, Austin Hultmark, Graham Aldinger, Ranjeet Rao, David M. Johnson, 

Ashutos Parhi, Prateek Sharma 

Multiscale Modeling of the Uptake of Hydrogen Chloride on Anodized Aluminum in Relevance to 

Spacecraft Fire Safety ....................................................................................................................................... 297 

Justin Niehaus, Sandip Mazumder 

Designing a Physical Model for the Emsworth Lock and Dam Filling and Emptying System ........................ 305 

Nathan Doshi, Jacob Hancox, Polakrit Karkhai, Cameryn Smith, Adam Tawakkol, Spencer 

White, Elizabeth Bristow, Aaron Hill, Brad McCoy, Margaret Nowicki 

Fume Flow Analysis Generated From Landfill Fire, A Case Study .................................................................. 312 

Vivian Gonzalez, Liz Esquivel, Elias Espinola, Abdias Garcia, Victor Burgos, Fabio Coronel, 

Francisco Gomez, Pedro Canete, Luis Gusto, Juan Vazquez, Diego Gonzalez, Rossana 

Villalba, Jorge Kurita 

Separating Oil-Water Mixtures Using Bump Arrays ........................................................................................ 318 

Judith Ann Bamberger, Leonard F. Pease, Carolyn A. Burns, Michael J. Minette 

Dynamics of Laminar-to-Turbulent Transition in a Wall-Bounded Channel Flow Up to Re=40,000 .............. 324 

Mohsin Al Barwani, Jae Sung Park 

Designing a Particle Flow Control Apparatus .................................................................................................. 331 

Sheharyar Malik, Keldon Anderson, Nipun Goel, Todd Otanicar, Soroor Karimi 

Designing a Whirling Arm for Water Droplet Erosion Testing Apparatus ....................................................... 335 

Julia Behlmann, Keldon Anderson, Soroor Karimi 

Development of Phase-Change Materials with Improved Thermal Properties for Space-Related 

Applications...................................................................................................................................................... 340 

Patrick Adegbaye, Yong Pei, Mehdi Kabir, Herve Cabrel Sandja Tchamba, Bao Yang, Jiajun 

Xu 

Design of an Improved Vertical Spiral Closed Loop Geothermal Heat Exchanger .......................................... 346 

Tarun Malhotra, Dorian Davis, Deshawn Adams, Fisseha L. Gebre, Jiajun Xu 

Thermal Design and Parametric Study of a Greenhouse in Microgravity Conditions ...................................... 351 

Nivedha Karigiri Madhusudhan, Hamidreza Najafi 

Study of Rotational Heat Transfer Coefficients in Enclosed Flow Over High-Speed Rotors .......................... 362 

Narayana Teja Ayyadevara, Ravi Kumar Kavali, Balaji Subramanian 

Vapour Cough Visualization for COVID-19 - Computational Modelling Approach ........................................ 369 

Mohammad AL-Rawi, Ahmed M. Al-Jumaily 



Machine-Learning Approach to Modeling Oxidation of Toluene in a Bubble Column Reactor ...................... 375 

Raihan Tayeb, Yuwen Zhang 

Deploying Machine Learning (ML) for Improving Reliability and Resiliency of Thermal Energy 

Storage (TES) Platforms by Leveraging Phase Change Materials (PCM) for Sustainability 

Applications and Mitigating Food-Energy-Water (FEW) Nexus ..................................................................... 383 

Pinjala Sai Sudhir, Gangchen Ren, Aditya Chuttar, Nandan Shettigar, Debjyoti Banerjee 

Effects of a Solenoid Magnetic Field and an Electromagnet Magnetic Field on the Turbulent Flow 

and Heat Transfer of Conductive Gases in Circular Tubes ............................................................................... 395 

Qijin Zhao, Baoquan Mao, Xianghua Bai 

Electrohydrodynamic Conduction Pumping Driven Flow and Heat Transfer in a Flexible 

Minichannel ...................................................................................................................................................... 406 

Deepak Selvakumar Ramachandran, Hyoungsoon Lee 

The Optimal Geometric Arrangement of Heat Pipes in Computer CPU Coolers ............................................. 415 

Shuva Das, Majid Molki 

The Analysis of Interaction Between Reflected Shock Wave and Boundary Layers in a Shock Tube ............. 423 

Abdulmumin O. Olaoke, Majid Molki 

A Domain Specific Language Applied to Phonon Boltzmann Transport for Heat Conduction ........................ 432 

Eric Heisler, Siddharth Saurav, Aadesh Deshmukh, Sandip Mazumder, Ponnuswamy 

Sadayappan, Hari Sundar 

Integration of CFD-CHT Analyses to Develop Harley-Davidson Motorcycles ............................................... 438 

Alka Gupta, Mojtaba Rajaee 

Material Characterization of Phase Change Materials for Munitions Safety Applications .............................. 446 

Jacek Foltynski, Jason Franqui, Andriy Vasiyschouk, Ruslan Mudryy, Kenneth Blecker 

Modeling Frost Formation in Freeze-Out Purification of Gases for Cryogenic Applications .......................... 454 

Duncan Kroll, Nusair Hasan 

Critical Heat Flux Enhancement on Cylindrical Tubes With Circumferential Micro-Channels 

During Saturated Pool Boiling of Water ........................................................................................................... 464 

Omar Hernandez Rodriguez, Md Mahamudur Rahman 

Experimental Study of the Nano-Fin Effect (nFE) During Thin Film Evaporation From Nanopores 

in Anodic Aluminum Oxide (AAO) Membrane Substrates Integrated With Nano-Thermocouple / 

Thin Film Thermocouple (TFT) Array ............................................................................................................. 472 

Julie Shafer, Jonghyun Lee, Ashok Thyagarajan, Debjyoti Banerjee 

Numerical Simulation of Three Bubbles Interaction During Flow Boiling of Water in Microchannel ............ 480 

Dewan Rahman, Abhijit Mukherjee 

Numerical Simulation for Analyzing Interfacial Velocity and Interfacial Forces of a Bubble Motion 

in Taper Micro Gap ........................................................................................................................................... 490 

Divyprakash Pal, Maharshi Shukla, Isaac Perez-Raya, Satish Kandlikar 

Review of Optical Techniques for Studying Interfacial Dynamics in Multiphase Flows and Phase 

Change Heat Transfer ....................................................................................................................................... 497 

Jonghyun Lee, Debjyoti Banerjee 

Relevant Aspects to Generate Reliable Simulations of Boiling Heat Transfer ................................................. 505 

Isaac Perez-Raya 



Hybrid Solver for the Radiative Transport Equation in Nongray Combustion Gases ...................................... 515 

Nehal Jajal, Sandip Mazumder 

Heat Transfer and Flow Characteristic of Sinusoidal Wavy Microchannel Heat Sink With Different 

Phase Shift ........................................................................................................................................................ 525 

Abdul Aziz Shuvo, Md. Omarsany Bappy, Amitav Tikadar, Titan C. Paul, A. K. M. Monjur 

Morshed 

Assessment of Binary Pressure Sensitive Paint for Temperature and Heat Transfer Coefficient 

Measurement of Leading Edge Film Cooling................................................................................................... 534 

Timothy A. Burdett, Ming-Feng Yeh, Lesley M. Wright, Je-Chin Han 

Performance Advantage Evaluation of Air-Oil Heat Exchanger Based on Variable Cycle Engine in 

Flight Mission ................................................................................................................................................... 546 

Congcong Huang, Guoqiang Xu, Jie Wen, Mengchen Li, Laihe Zhuang 

Development of CFD Model to Study the Spread of Wildfires ........................................................................ 559 

Ines Goncalves, Joao Marques, Joao Pedro Silva, Jose Carlos Teixeira, Filipe Alvelos, Teresa 

Tavares, Senhorinha Teixeira 

Entropy Generation Analysis on a Thermoelectric Generator in an Exhaust Automotive Line With 

Porous Media .................................................................................................................................................... 568 

Bernardo Buonomo, Anna di Pasqua, Oronzio Manca, Sergio Nappo 

Heat Transfer in Liquid Nitrogen Cooled Superconducting Transformers: An Experimental 

Investigation ..................................................................................................................................................... 578 

Sean Orchuk, Sanjeev Chandra 

Numerical Study of Inclination Effect on a Flat-Place Direct Absorption With Water-Nanofluid 

Mixtures in Summer and Winter Conditions .................................................................................................... 586 

Bernardo Buonomo, Fabio Cardillo, Pietro Chirico, Oronzio Manca, Sergio Nardini, 

Giovanna Russo, Angela Scapaticci, Ivan Vicidomini 

Latent Heat Thermal Energy Storage in Shell and Tube With PCM and Metal Foam in LTNE With 

External Heat Losses ........................................................................................................................................ 595 

Bernardo Buonomo, Maria Rita Golia, Oronzio Manca, Sergio Nardini, Renato Elpidio 

Plomitallo 

Effect of Pyrolysis-Front Velocity on the Properties of Biochar Produced With a TLUD Reactor .................. 603 

Ziad Nasef, Hector Gomez, Sourov Kumar Mondal, Gerardo Diaz 

Design of a Miniature HVAC System to Function As a Multipurpose Cooling Shirt ...................................... 608 

Jess Gale, Sevki Cesmeci 

Performance of Flat-Tube Louvered-Fin Automotive Evaporator With R1234yf ............................................ 617 

H. M. Gurudatt, G. S. V. L. Narasimham, B. Sadashive Gowda 

Estimating Combined Impact of Urban Heat Island Effect and Climate Change on Cooling 

Requirements of Tall Residential Buildings in Hot-Humid Locations ............................................................. 628 

Athar Kamal, Ibrahim Hassan, Liangzhou (Leon) Wang, Mohammad Azizur Rahman 

The Difference Between Still and Rotational Motion of Complex Shape Chicken Carcasses ......................... 634 

Aklilu G. Giorges, Comas Haynes, Vinh Dong, Sean Thomas 

Direct-on-Chip Microscale Jet Array Impingement Cooling With Trapezoid Diversion Columns .................. 641 

Jingshan Yang, Keyong Cheng, Xiulan Huai 



Heat Transfer Performance Evaluation of PEMFC With Diamond-Shaped Staggered Cooling 

Channel ............................................................................................................................................................. 651 

Pirbux Mughal, Yadong He, Ramzan Luhur 

Extended Analysis of Micro Fin Array Configurations for Single- and Two-Phase Flow ................................ 658 

Colton Frear, Gerardo Carbajal, Edwar Romero-Ramirez 

Energy and Consumption Fuel Study for a Mobile Air Conditioning System Using Ejector and 

R445A As a Replacement Alternative for R134a ............................................................................................. 668 

Dario Mendez Mendez, Vicente Perez Garcia, Angel Isaac Solorio Alvarado, Juan Manuel 

Belman Flores, Jose de Jesus Ramirez Minguela 

Investigation of Mass Savings Potential of Zeolite Integrated Motor Thermal Management Systems 

in All-Electric Commercial Aircraft ................................................................................................................. 678 

Nathan Malone, Sourav Chakravarty, Shiyu Zhang, Dorsa Talebi Sri Vignesh Sankarraman, 

Erick Pool, Deokgeun Park, Ethan T. Iverson, Chase Wiley, Patrick Shamberger, Dion Antao, 

Matthew C. Gardner, Hamid Toliyat, Prasad Enjeti, Bryan Rasmussen, Jaime Grunlan, Moble 

Benedict, Jonathan Felts 

Study of Different Flow Configurations and Heat Pipe Combination Effects in Air Cooling Systems ............ 694 

Gerardo Carbajal 

Investigation of Passive Radiative Cooling Using Biopolymers ...................................................................... 700 

Zahra Kamali Khanghah, Miguel Moreno Tenorio, Judith Brown, Guilherme Mainieri 

Eymael, Mohammad Ghashami 

Experimental Investigation of Evaporator and Condenser Placement Configuration for Oscillating 

Heat Pipes ......................................................................................................................................................... 708 

Osvaldo Castro, Kieran Wolk, Benjamin Furst, Eric Sunada, Scott Roberts, Takuro Daimaru, 

Jim Kuo, John Bellardo 

Growth-Based Design of a Conducting Solid Cooled by Conjugate Gas Conduction and Surface 

Radiation .......................................................................................................................................................... 717 

Chadwick D. Sevart, Theodore L. Bergman 

Experimental Characterization of Critical Heat Flux and Minimum Film Boiling Heat Flux for 

Additively Manufactured Cooling Channels for Liquid Nitrogen Saturated Flow Boiling .............................. 727 

Debra J. Ortega, Alejandro Amador, Ahsan R. Choudhuri, Md Mahamudur Rahman 

Heat Transfer Characteristics of Particle Flow Through Additively Manufactured (SS 316L) Lattice 

Frame Material Based on Octet-Shape Topology ............................................................................................. 735 

Youssef Aider, Ashreet Mishra, Like Li, Heejin Cho, Prashant Singh 

Experimental Research on the Corrosion and Heat Transfer Characteristics of HCl-H2O Vapors 

Outside a 3-D Finned Tube ............................................................................................................................... 745 

Ying Huang, Yuxuan Chen, Weilong Zhang, Yudong Ding, Qiang Liao, Min Cheng 

Failure Investigation of Secondary Superheater (SSH) Tube Boiler in the Coal Switching Case .................... 753 

Rachmat Hermawan, Didi Rooscote, Agung Sidang Kustiawan, Herry Nugraha 

Numerical Investigation on the Suitability of a PCM/Refrigerant Hybrid Cooling System for 

Lithium-Ion Batteries ....................................................................................................................................... 761 

Jesse Kittleson, Abhijit Muhkerjee 

CFD and Experimental Investigation of Graphite Heat Spreader Based Cooling for Li-Ion Batteries 

for Electric Vehicles and EVTOL (Electric Vertical Take-Off and Landing) Aircraft Applications ................. 772 

Shashwat Bakhshi, Prahit Dubey 



Study on the Flow Characteristics of Immiscible Mixtures on Vertical Wall ................................................... 786 

Weilong Zhang, Yuxuan Chen, Ying Huang, Yudong Ding, Qiang Liao, Min Cheng 

An OpenMP Based Parallel Solver for MLPG Analysis of Heat Conduction .................................................. 794 

Abhishek Kumar Singh, Krishna Mohan Singh 

A Reduced Three-Phase Model for Solidification of Liquid in Large Tanks.................................................... 800 

Shashank Terala, Sandip Mazumder, Gurpreet Matharu, Dhaval Vaishnav, Syed Ali 

Numerical Methods for Heat Transfer Computations of Curved Surfaces Using Excel Techniques ................ 809 

Amanie Abdelmessih 

Layer Dependent Out-Of-Plane Thermal Conductivity in MoS2: A Molecular Dynamics Study .................... 821 

Mahabubur Rahman, Huijuan Zhao 

Experimental Investigation of Solar-Thermal Desalination Platform Leveraging Dynamic Flash 

Evaporation and Swirl Flow Separator ............................................................................................................. 826 

Ashok Thyagarajan, Vijay Dhir, Debjyoti Banerjee 

Experimental Investigation of Thermal Energy Storage (TES) Platform Leveraging Phase Change 

Materials in a Chevron Plate Heat Exchanger .................................................................................................. 835 

Sunil Kumar, Ashok Thyagarajan, Debjyoti Banerjee 

Review of Thermal-Hydraulic Modeling Methods of Printed Circuit Steam Generators for Small 

Modular Reactors ............................................................................................................................................. 842 

So-Bin Cho, Chengqi Wang, Todd Allen, Xiaodong Sun 

Numerical Study on Convective Heat Transfer Performance in Helix Lattice Sandwich Panel ...................... 850 

Shulei Li, Shibo Zhang, Gongnan Xie, Hongbin Yan 

Heat Transfer in Microchannel Heat Exchanger With Enhanced Surface Structure ......................................... 860 

Fadi Alnaimat, Bobby Mathew, Saeed Al Nuaimi 

Operational Performance of a Photonic Based Microcalorimeter: Specific Heat Measurement ...................... 866 

Yuwei Zhang, Gregory Kowalski 

Phonon Boltzmann Transport Equation Based Simulation of Frequency Domain Thermoreflectance 

Experiments ...................................................................................................................................................... 874 

Siddharth Saurav, Sandip Mazumder 

Bruise Development Measurement in Apples Using Thermal Imaging Technique .......................................... 882 

Sathish K. Gurupatham, Caleb Bailey 

Author Index 

 




