Accepted Manuscript

0)
ERFACE
CIENCE

Effect of Intrinsic Angular Momentum in the Capillary Filling Dynamics of
Viscous Fluids

Behnam Gheshlaghi, Hadi Nazaripoor, Aloke Kumar, Mohtada Sadrzadeh

PII: S0021-9797(16)30420-9

DOI: http://dx.doi.org/10.1016/].jcis.2016.06.055
Reference: YJCIS 21365

To appear in: Journal of Colloid and Interface Science
Received Date: 8 April 2016

Revised Date: 23 June 2016

Accepted Date: 23 June 2016

Please cite this article as: B. Gheshlaghi, H. Nazaripoor, A. Kumar, M. Sadrzadeh, Effect of Intrinsic Angular
Momentum in the Capillary Filling Dynamics of Viscous Fluids, Journal of Colloid and Interface Science (2016),
doi: http://dx.doi.org/10.1016/].jcis.2016.06.055

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.


http://dx.doi.org/10.1016/j.jcis.2016.06.055
http://dx.doi.org/10.1016/j.jcis.2016.06.055

Effect of Intrinsic Angular Momentum in the Capillary Filling Dynamics of

Viscous Fluids

Behnam Gheshlaghi*, Hadi Nazaripoor !, Aloke Kumar * and Mohtada Sadrzadeh'*

'Department of Mechanical Engineering, 10-367 Donadeo Innovation Center for Engineering,
University of Alberta, Edmonton, AB T6G 1H9, Canada, Tel: (780) 492-8745, Fax:(780) 492-2200

Abstract

In this study, an analytical model is provided to describe the filling dynamics of a capillary filled
with a viscous fluid containing spinning particles. The aim is to demonstrate the effect of angular
momentum on the capillary filling dynamics of molecular fluids which has not been explored
before. The presence of spinning particles generates additional coefficients of viscosity, namely,
spin viscosity and vortex viscosity, which couples rotational and translational movements. Three
different time stages have been noticed during the capillary filling phenomenon: inertia force
dominated, visco-inertial, and viscous-dominated regions. The last two regions are found to be
mainly affected by the spinning particles. An increase in the spin and vortex viscosities is found
to increase the viscous force and thus reduce the front position of the moving liquid. The results
of this study are validated using the literature no-angular-momentum (NAM) base-case results

and an excellent agreement is observed.
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