Accepted Manuscript

Numerical investigation of vapor volume fraction in subcooled
flow boiling of a nanofluid

Ehsan Abedini, Taleb Zarei, Hossein Rajabnia, Rasool Kalbasi,
Masoud Afrand

PII: S0167-7322(17)30387-2

DOI: doi: 10.1016/j.molliq.2017.04.120
Reference: MOLLIQ 7276

To appear in: Journal of Molecular Liquids
Received date: 27 January 2017

Revised date: 24 April 2017

Accepted date: 26 April 2017

Please cite this article as: Ehsan Abedini, Taleb Zarei, Hossein Rajabnia, Rasool Kalbasi,
Masoud Afrand , Numerical investigation of vapor volume fraction in subcooled flow
boiling of a nanofluid. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Molliq(2017), doi: 10.1016/
J-molliq.2017.04.120

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.molliq.2017.04.120
http://dx.doi.org/10.1016/j.molliq.2017.04.120
http://dx.doi.org/10.1016/j.molliq.2017.04.120

Numerical investigation of vapor volume fraction in subcooled

flow boiling of a nanofluid

Ehsan Abedini’, Taleb Zarei', Hossein Rajabnia?, Rasool Kalbasi®, Masoud Afrand*"

'Mechanical Engineering department, University of Hormozgan, Bandar Abbas, Iran
“Mechanical Engineering department, University of Sistan and Baluchestan, Zahedan, Iran
Department of Mechanical Engineering, Najafabad Branch, Islamic Azad University, Najafabad, Iran
* Corresponding Author
Emails: masoud.afrand@pmc.iaun.ac.ir, masoud_afrand@yahoo.com

Abstract

The Mixture model is applied to study the subcooled boiling of Alumina-water nanofluid in both
vertical concentric annulus and vertical tube. The turbulence of the fluid is modeled through k—
epsilon model. Local flow characteristics of subcooled flow boiling such as axial volume fraction
and distribution of temperature are predicted. There is a very good agreement among the
numerical and experimental results in the literature. This model is able to predict the distribution
of temperature and the axial vapor volume fraction precisely. Variations of vapor volume
fraction in conditions of constant velocity and mass flux ‘in inlet are investigated and compared

with together in different nanoparticles concentrations.
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