
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5702-0 

North American Mixing Forum 
2021 

Boston, Massachusetts, USA and Online 
7 - 11 November and 15 - 19 November 2021 

 

Held at the 2021 AIChE Annual Meeting 

 



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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2021) by AIChE 

All rights reserved. 

 

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

  

For permission requests, please contact AIChE 

at the address below. 

  

AIChE 

120 Wall Street, FL 23 

New York, NY 10005-4020 

 

Phone:  (800) 242-4363 

Fax:  (203) 775-5177 

 

www.aiche.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 

 

Turbulence Damping Above the Cloud Height in Stirred Tanks with 20-30 Weight Percent Glass 

Beads: Data for Multiphase CFD Simulations ..................................................................................................... 1 

Inci Ayranci Tansik, Suzanne Kresta 

A Multiscale Lagrangian Analysis of Turbulence in Agitated Tanks .................................................................. 2 

Chiya Savari, Ananda Jadhav, Mostafa Barigou 

The Effect of Impeller Type on Heating Times in a Jacketed Agitated Vessel .................................................... 4 

Richard Cope, Bryan Bartholomew, Kevin Logsdon, Richard Kehn 

Comparing Predicted Just Suspended Speed Versus Experimental Just Suspended Speed for Axial 

Flow Impellers in a Stirred Vessel ....................................................................................................................... 6 

Sarah Lanzafame, Richard Kehn 

Application of Electrical Resistance Tomography (ERT) to Solid-Liquid Mixtures in Stirred 

Vessels for the Determination of the Just-Suspended Speed, Njs ........................................................................ 8 

Baran Teoman, Chadakarn Sirasitthichoke, Andrei Potanin, Piero Armenante 

Determination of the Power Number of a Retreat-Blade Impeller in a Stirred Vessel Partially 

Baffled with Different Types of Single Baffles Used in Pharmaceutical Processing ......................................... 10 

Chadakarn Sirasitthichoke, Sandrine Salloum, Piero Armenante 

An Exploratory Study of the Use of Combined Lattice Boltzmann – Discrete Element Method 

Modeling of Agitated Solid-Liquid Suspensions................................................................................................ 12 

Eric E. Janz, Kevin Myers, Nicholas A Brown 

Digitalise Process Assets for Improving Productivity: Enhance Process Insights, Metric and 

Parameters Via Simulations ............................................................................................................................... 13 

Prerak Dongaonkar, Mothivel Mummudi Boopathy, Gopal Kasat, Damodaran Vedapuri, 

Vivek Ranade, Ketan Madane 

Using Hips as a New Mixing Model to Study Differential Diffusion of Scalar Mixing in Turbulent 

Flows .................................................................................................................................................................. 15 

Masoomeh Behrang, David Lignell, Isaac Wheeler, Alan Kerstein, Heiko Schmidt, Tommy 

Starick 

A Mechanistic Approach to Predicting Oxygen Mass Transfer in Bioreactors. ................................................. 16 

Hooman Farsani, Pouria Motevalian, John Thomas, Johannes Wutz 

An Open-Source Adaptive and Distributed Nitsche Immersed Boundary Method for the Simulation 

of Laminar, Transitional and Turbulent Mixing ................................................................................................. 17 

Bruno Blais, Jeanne Joachim 

Eulerian-Lagrangian Modelling of Particle-Liquid Flow and Mixing in a Stirred Vessel ................................. 19 

Ananda Jadhav, M Barigou 

Computational Prediction of the Just-Suspended Speed, Njs, in Stirred Vessels Using the Lattice 

Boltzmann Method (LBM) ................................................................................................................................. 22 

Chadakarn Sirasitthichoke, Piero Armenante 

CFD Analysis of Sparger Design and Bubble Formatoin, Breakup, and Coalesence. ....................................... 24 

Christopher Tyler, John Thomas, Brian DeVincentis 



Elucidating Design and Operational Impact on Dissolution Kinetics in Mixing Vessels Through 

CFD Modelling ................................................................................................................................................... 25 

Miguel Daza, Usman Rehman, Wim Audenaert 

A Mechanistic Approach for Predicting Mass Transfer in Bioreactors .............................................................. 28 

Helen Hua, Grace Yao, John Thomas, Brian DeVincentis, Johannes Wutz, Kathryn L. Aron, 

Michael Borys, Girish Pendse 

Effect of Surface Wettability Variation on Emulsion Morphology and Stability ............................................... 30 

Zhe(Ashley) Chen, Alexandra Komrakova, Peichun A. Tsai 

Modeling Gas-Liquid Mass Transfer Using a Discrete Bubble Method: An Application to 

Bioreactors.......................................................................................................................................................... 32 

John Thomas, Lei Cao, Anisur Rahman, Ying Wang, Brian DeVincentis 

CFD Modeling of Bioreactors: Applying Euler-Lagrange LES Technique to Investigate Effect of 

Pressure & Sparge Air Flow on Dissolved CO2 Profiles in a Fermentation Process ......................................... 33 

Navraj Hanspal, John Thomas, Dale Brown 

Computational Fluid Dynamics Simulation of Biomethanation in a Large-Scale Gas Bioreactor ..................... 34 

Mohammad J. Rahimi, Hariswaran Sitaraman, Jonathan Stickel, Kevin W. Harrison, Nancy 

Dowe 

Oxygen Transfer in Bioreactors with High Cell Densities ................................................................................. 35 

Nicholas Bernhard Guros, John Thomas 

Effect of Tracer and Fluid Behavior on Mixing Performance of High Shear Mixers ........................................ 36 

Vikash Vashisth, Vimal Kumar 

Mixing Dynamics Characterization of Jet Mixing Reactors for Rapid Nanoparticle Synthesis ......................... 38 

Faiz Khan, Xiangming Gu, Jackson Scaglione, Jessica Winter, Andre Palmer, Nicholas 

Brunelli 

Going from Batch to Continuous in Pharma Processing: Traps and Pitfalls ...................................................... 40 

Arthur W. Etchells III 

Application of CFD Integrated Dissolution Model in Biological Product Formulation Process ........................ 41 

Wei Chen, Vincent Cicale, Xujin Lu, Wenkui Lan, Rushikesh Patel, Sherry Zhu, Dilusha 

Dalpathado, Celia Wang, Lei Lin, Matthew Schrader, Shilan Motamedvaziri, Caroline 

Eichberger, Juan Calzada 

Experimental Determination and Computational Prediction of Vortex Shape and Vortex Formation 

in an Unbaffled Stirred Vessels Provided with a Retreat-Bladed Impeller ........................................................ 42 

Chadakarn Sirasitthichoke, Sandrine Salloum, Piero Armenante 

Scaling Down to Scale Up: Advances in Using the Bourne Protocol and Optimization in the 

Micromixing-Mesomixing Space ....................................................................................................................... 44 

Aaron Sarafinas 

Mixing Conditions for Oil-In-Water Emulsions Manufacture as Factors for Scaling-Up and Product 

Design. ................................................................................................................................................................ 47 

Andrea Suaza Montalvo, Javier Arrieta-Escobar, Jose Rivera Gil, Alvaro Orjuela 

Real Time and Inline Monitoring of Intracellular Lipid Accumulation Using Industrial Process 

Microscopes........................................................................................................................................................ 48 

Sebastian Maaß, Jörn Emmerich, Stefan Junne, Peter Neubauer 



CFD Investigations of Carbopol Mixing in the Transition Region .................................................................... 50 

Hailey J. Baker, Riley D. Flower, David Foster 

Scale-Up Between Tanks in Agitation of Newtonin and Non-Newtonian Fluids .............................................. 52 

Thiago Pongelupe, Luciano Gama, Deovaldo Moraes Junior, Marlene Moraes, Daniel 

Torneiros, Murilo Lucindo, Fernando Silva, Vitor Rosa 

Computational Fluid Dynamics Simulation Study to Resolve Scale-Up Challenges of Non-

Newtonian Fluids in Pharmaceutical Industry .................................................................................................... 55 

Nikhil Srivastava, Saurav S. Rath, SVB Janardhan Garikipati, Birendra K. David 

North American Mixing Forum Award Lecture: Integrating Process Engineering, Mixing and 

Equipment Design .............................................................................................................................................. 57 

Robert Schisla Jr. 

Author Index 

 




