=
Accepted Manuscript __POWDER

Buoyancy induced model for the flow of 36 nm alumina-water nanofluid
along upper horizontal surface of a paraboloid of revolution with variable
thermal conductivity and viscosity

I.L. Animasaun, N. Sandeep

PIl: S0032-5910(16)30417-X

DOI: doi: 10.1016/j.powtec.2016.07.023
Reference: PTEC 11785

To appear in: Powder Technology

Received date: 10 April 2016
Revised date: 23 June 2016
Accepted date: 12 July 2016

Please cite this article as: I.L.. Animasaun, N. Sandeep, Buoyancy induced model for the
flow of 36 nm alumina-water nanofluid along upper horizontal surface of a paraboloid
of revolution with variable thermal conductivity and viscosity, Powder Technology (2016),
doi: 10.1016/j.powtec.2016.07.023

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.powtec.2016.07.023
http://dx.doi.org/10.1016/j.powtec.2016.07.023

Buoyancy induced model for the flow of 36nm alumina-water nanofluid along upper horizontal surface of a

paraboloid of revolution with variable thermal conductivity and viscosity.
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Abstract

The motion of nanofluid (water and 36nm alumina nanoparticles) along upper horizontal surface of a
paraboloid of revolution in the presence of nonlinear thermal radiation, Lorentz force and space dependent
internal heat source within thin boundary layer is investigated theoretically. It is assumed that buoyancy
induces the flow over this kind of of surface which is neither a horizontal /vertical nor cone/wedge, hence
suitable buoyancy model for this case of fluid flow is presented. The viscosity and thermal conductivity
are assumed to vary with volume fraction and suitable models for the case 0% < ¢ < 0.8% are adopted.
The transformed governing equations are solved numerically using Runge-Kutta fourth order along with
shooting technique (RK4SM). Good agreement is obtained between the solutions of RK4SM and MATLAB
bvpbc for limiting case. The influence of pertinent parameters are illustrated graphically and discussed.
It is found that temperature and velocity functions are maximum at higher values of internal space
dependent heat source. Local heat transfer rate is maximum at smaller values of internal space dependent

heat source.
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1. Introduction

Any particles in which the magnitude of its size is between 1 nanometer and 100 nanometer is known
as nanoparticles. The earliest observation of thermal conductivity enhancement in liquid dispersions of sub-
micronic solid particles (i.e. nanoparticles) was reported by Masuda et al. [1]. Scientifically, dispersions of
such nanoparticles in the base fluids (i.e water) is called nanofluid by Choi [2]. Since then, the study of

nanofluid has attracted the attention of many researchers in view of its various applications. It is now a



Download English Version:

https://daneshyari.com/en/article/6676493

Download Persian Version:

https://daneshyari.com/article/6676493

Daneshyari.com


https://daneshyari.com/en/article/6676493
https://daneshyari.com/article/6676493
https://daneshyari.com/

