
Accepted Manuscript

A Delayed Detached Eddy Simulation Model with Low Reynolds Number Cor-
rection for Transitional Swirling Flow in a Multi-Inlet Vortex Nanoprecipitation
Reactor

Zhenping Liu, James C. Hill, Rodney O. Fox, Alberto Passalacqua, Michael G.
Olsen

PII: S0009-2509(18)30586-4
DOI: https://doi.org/10.1016/j.ces.2018.08.020
Reference: CES 14435

To appear in: Chemical Engineering Science

Received Date: 23 March 2018
Accepted Date: 7 August 2018

Please cite this article as: Z. Liu, J.C. Hill, R.O. Fox, A. Passalacqua, M.G. Olsen, A Delayed Detached Eddy
Simulation Model with Low Reynolds Number Correction for Transitional Swirling Flow in a Multi-Inlet Vortex
Nanoprecipitation Reactor, Chemical Engineering Science (2018), doi: https://doi.org/10.1016/j.ces.2018.08.020

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.ces.2018.08.020
https://doi.org/10.1016/j.ces.2018.08.020


  

A Delayed Detached Eddy Simulation Model

with Low Reynolds Number Correction for

Transitional Swirling Flow in a Multi-Inlet Vortex

Nanoprecipitation Reactor

Zhenping Liu,† James C. Hill,‡ Rodney O. Fox,‡ Alberto Passalacqua,† and

Michael G. Olsen∗,†

Department of Mechanical Engineering, Iowa State University, Ames, and Department of

Chemical and Biological Engineering, Iowa State University, Ames

E-mail: mgolsen@iastate.edu

Abstract

The objective of the presented work is to verify a delayed detached eddy simulation

(DDES) model for simulating transitional swirling flow in a micro-scale multi-inlet

vortex reactor (MIVR). The DDES model is a k-ω based turbulence model with a low

Reynolds number correction applied to the standard k-ω model such that the Reynolds-

averaged Navier-Stokes (RANS) component of the DDES model is able to account for

low Reynolds number flow. By limiting the dissipation rate in the k-equation, the large-

eddy simulation (LES) part of the DDES model behaves similarly to a one-equation

sub-grid model. The turbulent Reynolds number is redefined to represent both modeled
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