
�������� ��	
���
��

An optimal study for three-dimensional flow of Maxwell nanofluid subject to
rotating frame

T. Hayat, Taseer Muhammad, M. Mustafa, A. Alsaedi

PII: S0167-7322(16)33232-9
DOI: doi: 10.1016/j.molliq.2017.01.005
Reference: MOLLIQ 6797

To appear in: Journal of Molecular Liquids

Received date: 19 October 2016
Revised date: 26 December 2016
Accepted date: 2 January 2017

Please cite this article as: T. Hayat, Taseer Muhammad, M. Mustafa, A. Alsaedi, An
optimal study for three-dimensional flow of Maxwell nanofluid subject to rotating frame,
Journal of Molecular Liquids (2017), doi: 10.1016/j.molliq.2017.01.005

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.2017.01.005
http://dx.doi.org/10.1016/j.molliq.2017.01.005


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

An optimal study for three-dimensional flow of Maxwell
nanofluid subject to rotating frame

T. Hayata,b, Taseer Muhammada∗, M. Mustafac and A. Alsaedib

aDepartment of Mathematics, Quaid-I-Azam University, Islamabad 44000, Pakistan

bNonlinear Analysis and Applied Mathematics (NAAM) Research Group, Department of

Mathematics, Faculty of Science, King Abdulaziz University, Jeddah 21589, Saudi Arabia

cSchool of Natural Sciences (SNS), National University of Sciences and Technology

(NUST), Islamabad 44000, Pakistan

∗Corresponding author E-mail: taseer qau@yahoo.com (Taseer Muhammad)

Abstract: Here we are concerned with optimal homotopy solutions for flow of Maxwell

nanofluid in rotating frame. Flow is induced by uniform stretching of the boundary surface in

one direction. Buongiorno model is adopted which features the novel aspects of Brownian diffusion

and thermophoresis. Boundary layer approximations are invoked to simplify the governing system

of partial differential equations. Appropriate relations are introduced to nondimensionalize the rele-

vant boundary layer expressions. Newly suggested condition associated with zero nanoparticles mass

flux at the boundary is imposed. Uniformly valid convergent solution expressions are developed by

means of optimal homotopy analysis technique (OHAM). Plots have been portrayed in order to

explain the role of embedded flow parameters on the solutions. Heat transfer rate at the surface has

been computed and analyzed. Our findings show that the temperature and concentration fields are

smaller for Newtonian fluid when compared with the upper-convected Maxwell (UCM). Moreover

Brownian diffusion has mild influence of heat flux at the boundary. Viscoelastic effect has tendency

to reduce heat transfer rate from the stretching boundary.
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