
Accepted Manuscript

Improved Mixing of Solid Suspensions in Stirred Tanks with Interface Baffles:
CFD Simulation and Experimental Validation

Arjun Kumar Pukkella, Raviraju Vysyaraju, Venugopal Tammishetti, Beena
Rai, Sivakumar Subramanian

PII: S1385-8947(18)31957-0
DOI: https://doi.org/10.1016/j.cej.2018.10.020
Reference: CEJ 20083

To appear in: Chemical Engineering Journal

Please cite this article as: A.K. Pukkella, R. Vysyaraju, V. Tammishetti, B. Rai, S. Subramanian, Improved Mixing
of Solid Suspensions in Stirred Tanks with Interface Baffles: CFD Simulation and Experimental Validation,
Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.10.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cej.2018.10.020
https://doi.org/10.1016/j.cej.2018.10.020


  

Improved Mixing of Solid Suspensions in Stirred Tanks with
Interface Baffles: CFD Simulation and Experimental

Validation

Arjun Kumar Pukkella, Raviraju Vysyaraju, Venugopal Tammishetti,
Beena Rai, Sivakumar Subramanian1

TCS Research and Innovation, Tata Consultancy Services,
Tata Research Development and Design Centre, Pune, 411013, India

Abstract

Mixing is an important unit operation in the process industry. Ensuring homogeneity

of slurry or emulsion is critical for subsequent processing or to improve the efficacy of

reactions, and heat/mass transfer. Mixing in stirred tanks is typically improved through

baffles. While baffles are good at breaking vortices, they contribute to energy dissipa-

tion. Most of the previous research focused on improving impeller designs, its position

and operation. Limited investigations exist that probe the design improvements of baf-

fles. In this work, through an extensive computational fluid dynamics study involving

multi-phase flow simulations using volume of fluid (VOF) approach and Lagrangian par-

ticle tracking, we have designed an effective mixing system with optimum baffling. The

newly designed baffle, called interface baffle, is placed at the interface between air and

liquid to break the vortex and redirect the flow to the center. The predicted mixing be-

havior is experimentally validated in a pilot scale tank of 100 liter capacity. Particle size

distribution measurements of samples from the top and the bottom of the tank were used

to establish the effectiveness of mixing. Experiments were conducted under three differ-
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