
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proceedings of the ASME 

18TH INTERNATIONAL CONFERENCE ON 

NANOCHANNELS, MICROCHANNELS, AND 

MINICHANNELS 

- 2020 - 

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  

Two  Pa r k  Ave n u e  ❊  Ne w Yo r k ,  NY . 10016 

presented at 

ASME 2020 18TH INTERNATIONAL CONFERENCE ON NANOCHANNELS, 

MICROCHANNELS, AND MINICHANNELS 

JULY 13-15 2020 

ONLINE 

ICNMM2020 
 

sponsored by 

FLUIDS ENGINEERING DIVISION, ASME  



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

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

 

 

 
Statement from By-Laws: The Society shall not be responsible for statements or opinions 

Advanced in papers. . .or printed in its publications (7.1.3) 
 
INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY ASME 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. 
 
 
For authorization to photocopy material for internal or personal use under 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 
 
Requests for special permission or bulk reproduction should be addressed to 
permissions@asme.org. 
 
 

ISBN NO. 978-0-7918-8369-3 
 
 

© 2020 ASME 
All rights reserved. 

Printed in U.S.A with permission by Curran Associates, Inc. (2020) 
  

 

 

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 



CONTENTS 

 

   ICNMM2020 

BIOMEDICAL ENGINEERING IN MICROFLUIDICS 
 

ICNMM2020-1018.......................................................................................................... 

Active High-Throughput Micromixer Using Injected Magnetic Mixture Underneath 

Microfluidic Channel 
  Athira N. Surendran, Ran Zhou 

V001T01A001 

CHEMICAL ENGINEERING IN MICROFLUIDICS 
 

ICNMM2020-1004.......................................................................................................... 

A Hepatic Sinusoids-Based Microreactor for Photocatalytic Degradation of Methylene 

Blue by Titanium Dioxide 
  Mahmoud A. Shouman, Ahmed H. El-Shazly, Mohamed S. Salem, Mohamed R. Elmarghany, 

Essam M. Abo-Zahhad, Marwa F. Elkady, Mohamed Nabil Sabry, Ali Radwan 

V001T02A001 

CONDENSATION AND FREEZING 
 

ICNMM2020-1033.......................................................................................................... 

An Experimental Study of R134a Condensation Heat Transfer in Horizontal Smooth 

and Enhanced Tubes 
  Yu Guo, Zong-bao Gu, Zahid Ayub, Wei Li, Xiang Ma, Yan He, David J. Kukulka 

V001T03A001 

ICNMM2020-1052.......................................................................................................... 

Condensation Characteristics of Flows Inside the Three-Dimensional Enhanced 

Tubes 
  Boren Zheng, Kunrong Shen, Wei Li, Xiang Ma, Chuancai Zhang, Yan He, Hanbing Ke, 

Yuansheng Lin 

V001T03A002 

ICNMM2020-1075.......................................................................................................... 

Numerical Prediction of Dropwise Condensation Performances Over Hybrid Surfaces, 

Under the Action of Gravity and Vapor Shear 
  Nicola Suzzi, Giulio Croce, Paola D'Agaro 

V001T03A003 

ICNMM2020-1088.......................................................................................................... 

Ice Formation due to Condensation of Moist Air on Commercial Wicks 
  Emily Stallbaumer, Adan Cernas, Amy Betz, Melanie Derby 

V001T03A004 

CONJUGATE MICRO AND NANOSCALE HEAT TRANSFER 
 

ICNMM2020-1005.......................................................................................................... 

Developing an Optimum Design of the Double Layer Microchannel Heat Sink for High 

Speed CPUs 
  Ali Radwan, Essam M. Abo-Zahhad, O. Abdelrehim, A. H. El-Shazly, Shinichi Ookawara, M. 

M. Awad, M. F. El-Kady, Mohamed R. Elmarghany, Mohamed S. Salem, Mahmoud A. 

Shouman 

V001T04A001 



ICNMM2020-1006.......................................................................................................... 

Four Compartments Stepwise Varied Width Microchannels Cooling Approach for 

Densely-Packed Module of Concentration Photovoltaics 
  Essam M. Abo-Zahhad, A. H. El-Shazly, Shinichi Ookawara, M. F. El-Kady, Abdallah Y. M. 

Ali, Hesham I. Elqady, Mohamed R. Elmarghany, Mohamed S. Salem, Mahmoud A. Shouman, 

Ali Radwan 

V001T04A002 

EVAPORATION, THIN FILM, AND SURFACE TENSION DRIVEN FLOWS 
 

ICNMM2020-1032.......................................................................................................... 

Heat Transfer and Fouling Performance During Falling Film Evaporation in Vertical 

Porous Tubes 
  Lei Wang, Weiyu Tang, Limin Zhao, Wei Li 

V001T06A001 

ICNMM2020-1055.......................................................................................................... 

Numerical and Experimental Investigation on Evaporation of Water Droplet on 

Surfaces With Mixed Wettability 
  Akam Aboubakri, Cenk Yanik, Yigit Akkus, Ali Kosar, Ali K. Sadaghiani 

V001T06A002 

ICNMM2020-1091.......................................................................................................... 

Contact Line Pinning and Depinning Prior to Rupture of an Evaporating Droplet in a 

Simulated Soil Pore 
  Partha P. Chakraborty, Melanie M. Derby 

V001T06A003 

INTERFACIAL PHENOMENA ON MICRO AND NANOENGINEERED 

SURFACES 

 

ICNMM2020-1020.......................................................................................................... 

High Speed Imaging of Bubble Interface Motion in a Tapered Microgap 
  Aranya Chauhan, Satish G. Kandlikar 

V001T07A001 

ICNMM2020-1074.......................................................................................................... 

Slip in the Presence of Semi-Circular Menisci Between Parallel Ridges 
  Lisa Steigerwalt Lam, Yuri Muzychka 

V001T07A002 

POOL BOILING 
 

ICNMM2020-1021.......................................................................................................... 

Effect of Heat Flux on Bubble Coalescence Phenomena and Sound Signatures 

During Pool Boiling 
  Akshat Negi, Aniket M. Rishi, Satish G. Kandlikar 

V001T09A001 

ICNMM2020-1038.......................................................................................................... 

A Proposed Approach for Accurate Estimation of Interface Surface Area in Multiphase 

Simulations 
  Simon Peter Shipkowski, Isaac Perez-Raya, Satish G. Kandlikar 

V001T09A002 

ICNMM2020-1041.......................................................................................................... 

Evolution of Heat Transfer in Pool Boiling in Contaminated Water 
  Jacob Graham, Angelo Hawa, Patricia Weisensee 

V001T09A003 



SINGLE-PHASE FLOWS 
 

ICNMM2020-1066.......................................................................................................... 

Fully-Developed Convective Heat Transfer and Pressure Drop in a Square Duct With 

Baffle Inserts Using CFD Analysis 
  Lasse U. Christensen, Stefan Holebaek, Nisanthan Thanabalasingham, Jakob Haervig, 

Henrik Sorensen 

V001T11A001 

ICNMM2020-1083.......................................................................................................... 

Effect of Wetted Microtexturing on Friction in Microchannel Flow 
  Nastaran Rabiei, Carlos Hidrovo 

V001T11A002 

SYMPOSIUM HONORING SATISH KANDLIKAR 
 

ICNMM2020-1012.......................................................................................................... 

Effects of Taper Configurations on Heat Transfer and Pressure Drop in Single-Phase 

Flows in Microgaps 
  Debora C. Moreira, Gherhardt Ribatski, Satish G. Kandlikar 

V001T12A001 

ICNMM2020-1014.......................................................................................................... 

Performance Evaluation of a New Configuration of Direct Contact Humidification 

Dehumidification (DCHDH) Desalination System 
  Fernando G. Aguiar, Satish G. Kandlikar 

V001T12A002 

ICNMM2020-1027.......................................................................................................... 

Fundamental Insight on Morphological Changes of Graphene Nanoplatelets-Copper 

(GNP-Cu) Coatings: Effects of Repetitive Pool Boiling Tests 
  Aniket M. Rishi, Anju Gupta 

V001T12A003 

ICNMM2020-1028.......................................................................................................... 

DNA Ligation on a Digital Microfluidic Device 
  H. T. An, S. Houchaimi, C. T. Burkhart, M. J. Schertzer 

V001T12A004 

ICNMM2020-1068.......................................................................................................... 

Review of Enhancement Techniques With Vapor Extraction During Flow Boiling in 

Microchannels 
  Debora C. Moreira, Gherhardt Ribatski, Satish G. Kandlikar 

V001T12A005 

ICNMM2020-1071.......................................................................................................... 

Insight to Innovation: An Overview of Research Journey of Dr. Satish Kandlikar 
  Pruthvik Raghupathi, Alyssa Owens, Mark Steinke, Ting Yu Lin, Ankit Kalani, Debora Moreira, 

Jose-Luis Gonzalez-Hernandez, Zujie Lu, Rupak Banerjee, Michael Daino, Arvind Jaikumar, 

Aranya Chauhan, Aniket Rishi, Isaac Perez-Raya, Travis Emery, Fernando Guimaraes Aguilar 

V001T12A006 

ICNMM2020-1082.......................................................................................................... 

A Comparative Analysis of the Tumor Pathology and the Metabolic Heat Generation 

of Growing Malignant Tumors 
  Alyssa Owens, Manasi Godbole, Donnette Dabydeen, Lori Medeiros, Pradyumna Phatak, 

Satish Kandlikar 

V001T12A007 



TRANSPORT IN ENERGY SYSTEMS 
 

ICNMM2020-1078.......................................................................................................... 

Microalgae Harvesting in a Microfluidic Centrifugal Separator for Enhanced Biofuel 

Production 
  Rohan Sharma, Scott Shirley, Tahir Farrukh, Mohammadhassan Kavosi, Myeongsub Kim 

V001T14A001 

TWO-PHASE FLOWS 
 

ICNMM2020-1050.......................................................................................................... 

A General Correlation for Frictional Pressure Drop of Flow Boiling in Plate Heat 

Exchangers 
  Weiyu Tang, Tong Lv, Boren Zheng, Wei Li 

V001T16A001 

ICNMM2020-1051.......................................................................................................... 

Flow Boiling on Heterogeneous Wetting Surface in a Vertical Narrow Microchannel 
  Yuhao Lin, Junye Li, Kan Zhou, Wei Li, Kuang Sheng, Shuai Shao 

V001T16A002 

ICNMM2020-1053.......................................................................................................... 

Simulation of Subcooled Flow Boiling in Manifold Microchannel Heat Sink 
  Yang Luo, Jingzhi Zhang, Wei Li 

V001T16A003 

ICNMM2020-1061.......................................................................................................... 

3D Investigation of Droplet Generation in a Miniaturized Coflowing Device Using 

Micro-Computed Tomography 
  Julia Schuler, Laura Maria Neuendorf, Kai Petersen, Norbert Kockmann 

V001T16A004 

ICNMM2020-1062.......................................................................................................... 

Temperature-Controlled Minichannel Flow-Cell for Non-Invasive Particle 

Measurements in Solid-Liquid Flow 
  Mira Schmalenberg, Fabian Sallamon, Christian Haas, Norbert Kockmann 

V001T16A005 

ICNMM2020-1069.......................................................................................................... 

Streamer Formation in Particle Laden Polymeric Flows 
  Navin Kumar Chandra, Aloke Kumar, Ranajay Ghosh 

V001T16A006 

ICNMM2020-1070.......................................................................................................... 

Steam Flow Condensation on Superhydrophobic Surfaces in a High Aspect Ratio 

Microchannel 
  Mirvahid Mohammadpour Chehrghani, Taher Abbasiasl, Ghazaleh Gharib, Ali Kosar, Abdolali 

Khalili Sadaghiani 

V001T16A007 

 




