North American Mixing
Forum 2017

Core Programming Area at the 2017 AIChE Annual Meeting

Minneapolis, Minnesota, USA
29 October — 3 November 2017

ISBN: 978-1-5108-5795-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2017) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2018)

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

(87a) 3D Printing through ChaotiC IMIXING........c..ccciiiiiiiiicice it b e bt se e taebesbesaesbe e et eseanears 1
Grissel Trujillo-De Santiago, Mario M. Alvarez, Mohamadmahdi Samandari, Gyan Prakash, Gouri
Chandrabhatla, Byambaa Batzaya, Pamela Ines Sanchez Rellstab, Alejandro Vallejo-Arroyo, Nasim Annabi, Yu
Shrike Zhang, Ali Khademhosseini

(87b) Improved Mixing in a Pressure Driven Straight Microchannel Using Electroosmosis............cocoovivvvieneriniereennne, 2
T. Krishnaveni, T. Renganathan, S. Pushpavanam
(87c) Study of Residence Time Distribution in a Taylor-Couette REACION ...........cccoevrieiieriiereeeeee s 3

Haoyu Wang, Anh N. Phan, Vladimir Zivkovic, Kamelia Boodhoo
(87d) Experimental Investigation of a New Taylor-Couette Cell Design with Radial Fluid Injection for

Controlled MiXing APPIICALIONS ..ottt ettt et e e e e et e ae e bt ebesbesee b et eme et e ebesbeseeabesee e eseeneanis 4
Nikolas A. Wilkinson, Cari S. Dutcher

LAY DT T TP T PP TP R PR T PRSP PRPRTRTN 5
Masaki Yamaguchi, Takeshi Yokomori, Toshihisa Ueda

(87f) Industrial Photo-Chemistry in AgIitated REACIOIS. .........ccoiiiiiiiiiiec e 6
Werner Himmelsbach, Rui Soares

(87g) Characterizing Mixing Processes Using Computational Fluid Dynamics and z-Transform .............ccccoceveinene. 7
De-Wei Yin, Suraj Deshpande, Sarat Chandra Kuchibhatla

(87h) Reactive Mixing in @ Stirred TanK REACTON .........coviiiiiiiiieie ettt sttt eneans 8
Mahsa Taghavi, Jafarsadegh Moghaddas

(152a) Digital Alchemy for AsSembIlY ENGINEEIINGC .....cviviiiiiiiiiieiei ettt st s b et sb e s eresresresaen 16
Sharon C. Glotzer

(152b) Improved Algebraic, Numerical, and Graphical Representations in Fluid Mechanics ...........c.ccocveieiiinenne 17

Stuart W. Churchill, James C. Hill
(152c) The Scaling of Turbulence Near the Wall and the Churchill Turbulent Flux Correlation:

Insights with Lagrangian SIMUIALIONS ..........cc.oiiiiiiiii ettt sb et b e e et et e beebe b e sbe e eneareane s 18
Dimitrios V. Papavassiliou, Quoc T. Nguyen, Chiranth Srinivasan
(152d) Flow Boiling Using @ Piranha Pin Fin HEat SINK ..........cccoiiiiioiiii e 19

Cory Woodcock, Xiangfei Yu, Yoav Peles, Joel L. Plawsky

(152e) Transport Problems in the Spirit of Stuart Churchill for Teaching and Research at the

UNIVEISITY OF IMICRIGAN ..ot bbb e b st e et et e st e s b et e sbeseebeebeebe st e se et e e eneeteee 20
Ronald G. Larson, Claudio Vilas Boas Favero

(161a) The Development of a Correlation for Solid-Liquid Cloud Height in Mechanical Agitated

RIS LSOO USRS 21
Robert P. Hesketh, Arthur W. Etchells 111
(161b) Impeller Power Draw during Turbulent Operation in Liquid-Solid SUSPENSIONS...........ccoevieiieneieneieieenens 22

Kevin Myers, Eric E. Janz
(161c) Novel Experimental Method for the Determination of the Minimum Agitation Speed for Solids

Suspension in Flat-Bottomed Stirred Tank REACTOIS .........ccviiiiiiiiiiiieieese ettt st re e ssesbens 23
Shriarjun Shastry, Piero Armenante

(161d) Simulating Solid Suspension in Stirred Vessels with a Fully Coupled CFD-DEM Algorithm ...........ccccceeie 24
Oleh Baran, Ravindra Aglave, Simon Lo, Thomas Eppinger

(161e) Understanding Particle Attrition in Agitated 3-Phase Aerated SIurry Reactors..........ccccooeoeiiieicieneiciieene 25

Justin Walker, Mark Joswiak, Patrick McGough
(161f) A Unifying Framework for Mass Transfer Dynamics in Gas - Liquid Segmented Flow in a

CHPCUIAE TUDE ...ttt bbb e bbbt bbb bbb e bbbttt b et 26
Ghata Nirmal, Thomas F. Leary, Arun Ramachandran
(161g) Phase Inversion of a Solid-Stabilized Emulsion: Effect of Particle Concentration.............cccocooiiiininiininncns 27

Bing Wan, Louis Fradette
(161h) A Eulerian-Lagrangian Hybrid Model for the Simulation of the Droplet Size Distribution of

Liquid-Liquid Emulsions in Stirred Tank REACTOIS.........cuiiiiieieiieieiee ettt ettt se e e eneeresaeeeas 28
Reza Farzad, Simon Schneiderbauer

(176a) Solve this! Fundamental Approach to Problem Solving in Industrial Processes | (Invited Talks) .................. 44
Zdravko Stefanov, Paul Chauvel, Eldad Herceg, Dana A. Livingston

(230a) Industrial-Scale Modeling of Herschel-Bulkley (Yield Stress) FIUIAS.........ccccovovviiiiiiiiineicic e 45

John A. Thomas, Kevin Smith



(230b) Viscometer for on-Site Rheology Measurements: Development and Application ...........cccceoieiiieneiiieienne 46
Richard K. Grenville, Jason J. Giacomelli, Wojciech Wyczalkowski, Addison Root

(230c) Using ?2rheology to Measure Rheological Properties during Repeated Phase Transitions of

HYArogenated CASTOF Ol ..........ciiiiiiiie ettt ettt st et e st et et e st e s e e b e e besbeebe st entese e b e abesbeabenee b eseenennenee 47
Matthew Wehrman, Seth Lindberg, Kelly M. Schultz
(230d) Model Systems for Mixed Particulate Fermentation Broth............cccccccviiiiiiiiici i 48

Matthias Kraume, Lutz Bohm, Chrysoula Bliatsiou
(230e) Polycarboxylate Ether Cement Superplasticizers Containing Copolymer Backbones with

Improved RNE0IOGY PEIrfOIMENCE .......ooiiieiieieee ettt ettt et sbeeb et e e eme et e e beabeseenbe e eneaneenea 49
Xue Chen, Jennifer Lowe, Thomas Clark, Mike Radler
(298a) Investigation of Blend Time for Fully Turbulent Newtonian Fluids in Stirred Tanks..........c.ccccovvvineriieiennne 50

Aaron Strand, Edward Hensel
(298b) RANS-SIfm and LES-SIfm Numerical Simulations of Turbulent Non-Premixed Oxy-Fuel Jet

F1ames USING CO2/O2 IMIXEUIE ......cuiiuiiieiiieieeet st ste ettt esbe sttt teetesbesbe st e s essesaebeebesbesbe s essesaebeabesbesbesee s e e eneeneans 51
Adel Alghamdi, Rodney O. Fox, Venkat Raman, Malik Hassanaly, Yihao Tang
(298c) Effective Homogenization of Stratified Liquids Using SIDE ENntry MiXing .........cccccoeiiineiiiniiniiieieneeeceenens 79

Eric E. Janz, Kevin Myers

(298d) The Influence of Frame Rotation on Heat Transfer in Fully-Developed Turbulent Channel

FIOWVS .. h b bRt E e E e E R R R R R R R R R R R Rk R bbbt b bt n e 80
Charles A. Petty, Andre Benard, Younis Najim

(298e) Counter-Rotating Vortex Shedding Generated By Acoustic Excitations in Confined Mixing

2T LTSS PR PSPPSR 81
Wei Zhao, Guiren Wang

(298f) Practical Large Eddy Simulation: Extension to Variable Mesh SyStems...........ccccooiiiiiiiiiniiieeeeee 82
John A. Thomas

(298g) Species Exposure As an Approach to Quantifying Mixer Performance............ccocooeieiiiiiiinicie e 83
Robert Strong, John A. Thomas, Markus Rumpfkeil, Eric E. Janz, Kevin Myers, Robert J. Wilkens, Minye Liu

(393a) Large Eddy Simulation of a Pipeling ROTOr-Stator IMIXEr ..........cccociiiiineieieiscee e 84
Benjamin A. Minnick, Richard V. Calabrese

(393b) Mean Age Distribution in General Time Dependent Flows of MUItiphases............ccocvvveiiieiiiieie e 85
Minye Liu

(393c) Calibration of Mean Age for Blend Time in BAtCh PrOCESSES........ccciiiiriiieieiiiite e 86
David C. Russ, Thomas Eppinger, Ravindra Aglave

(393d) Modeling the Residence Time Distribution in a Continuous Plug-FIow Reactor .............cccceviiieiiiineiniinenne 87

Christopher Tyler, John A. Thomas

(393e) Analyzing Direct Numerical Simulation Data for a Marginally Turbulent Stirred Vessel Driven

BY @ RUSHTON TUIDINE ...ttt ettt ek st e b et e ns e bt b e ke st e be e ent e s e e bt e b e e beebe st et e s e enenne e 88
Niall O'Byrnes, Harry E. A. Van Den Akker

(393f) A New Mixing Model for Turbulent Reacting Flows Using Hierarchical Parcel Swapping

(HIPS) bR R R e 89
David O. Lignell, Alan Kerstein, Justin Ward, Alessandro Perego

(393g) Application of Computational Fluid Dynamics to Assess Scale-up Risk to Manufacture

Polymeric Resins for the Paints and Coatings INAUSLIY ...........oiiiiiiiiiiie et 90
Bradon J. Dreyer, Johnathan T. Gorke, Jeremy Patt, Alyssa Krutzig, Benjamin Bangasser, Daniel Caron

(452a) Modelling the Separation of Oil and Water in PiPelinesS...........c.coiiiiiineieieiesice e 91
Kuochen Tsai

(452b) Modeling Pigment Deagglomeration for Industrial Coatings Production............c.cccccevevveiiiiineseneseseecs s 105
Johnathan T. Gorke, John A. Thomas, Bradon J. Dreyer, Jeremy Patt, Alyssa Krutzig, Benjamin Bangasser, Daniel
Caron

(452c) Investigation of Bubble Induced Turbulence Model By Direct Numerical Simulation.............ccccooceveivnrnnene. 106
Xin Feng, Chao Yang, Zai-Sha Mao, Gretar Tryggvason

(452d) CFD Simulation of a Pulse JEt MIXEA VESSEI ........cvciiiiiiiiieictce ettt 107

Jung W. Kim, Richard V. Calabrese
(452h) Simulation of gas-solid flows in large-scale systems using the direct simulation Monte Carlo

[0 0T=1 1 oo OO TSP PE TP T TP 108
Aaron Morris
(452f) Operating Condition Optimization on Mass Transfer in Aerated Stirred Tank Fermentors.............ccccece...... 109

Leonard Becker, Ravindra Aglave, Thomas Eppinger

(4529g) Predicting Temperature Profile of Partially Filled Twin Screw Extruder Using 3D Multiphase

CID IMIOUEN ..t b b bt bbbt b b s h bbb e bt E £ e bbbt b e b et b et 110
Chang Kai Wu, Hossam Metwally



(493a) Numerical Study on Mixing and Crystallization in an Impinging Jet MiXer ..........cccccoceoeiiiiiieneneneeese e
Jingcai Cheng, Chao Yang, Zai-Sha Mao, Minghui Xie

(493b) Power Dissipation in Pharmaceutical Reactors and Vessels Equipped with a Retreat-Blade

1] o1=] | =T OSSOSO
Chadakarn Sirasitthichoke, Piero Armenante

(493c) Proven Results of Converting Batch Mixing Systems to Flexible Continuous Inline Blending

)Y =10 | T T TS PP TP TR PR U TR PP PROPRPRON
John R. Schott

(493d) The Effect of Particle SNape iN DIUM IMIXEES. ......coiiiiiiieieiee ettt sae e b e nessesne e s
Nicolin Govender, Daniel Wilke, Sarah Fathollahi, Raj Rajamani, Johannes G. Khinast, Peter Bohling

(611a) MiXing AWAKT PrESENTALION ......cviieiiitiitiieste ittt sttt et s et e besbesbe st e st e s e eneebesbesbeseenbeseaneeneans
David S. Dickey, Otute Akiti

Author Index





