
Author’s Accepted Manuscript

Doubly stratified mixed convection flow of
Maxwell nanofluid with heat generation/absorption

F.M. Abbasi, S.A. Shehzad, T. Hayat, B. Ahmad

PII: S0304-8853(15)30861-1
DOI: http://dx.doi.org/10.1016/j.jmmm.2015.11.090
Reference: MAGMA60921

To appear in: Journal of Magnetism and Magnetic Materials

Received date: 10 October 2015
Revised date: 26 November 2015
Accepted date: 28 November 2015

Cite this article as: F.M. Abbasi, S.A. Shehzad, T. Hayat and B. Ahmad, Doubly
stratified mixed convection flow of Maxwell nanofluid with heat
generation/absorption, Journal of Magnetism and Magnetic Materials,
http://dx.doi.org/10.1016/j.jmmm.2015.11.090

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/jmmm

http://www.elsevier.com/locate/jmmm
http://dx.doi.org/10.1016/j.jmmm.2015.11.090
http://dx.doi.org/10.1016/j.jmmm.2015.11.090


1 

 

Doubly stratified mixed convection flow of Maxwell nanofluid 

with heat generation/absorption 

F. M. Abbasi
a,*

, S.A. Shehzad
b
, T. Hayat

c,d
, B. Ahmad

d
  

 
a
Department of Mathematics, Comsats Institute of Information Technology, Islamabad, 44000, 

Pakistan 

 
b
Department of Mathematics, Comsats Institute of Information Technology, Sahiwal 57000, 

Pakistan 

 
c
Department of Mathematics, Quaid-i-Azam University 45320, Islamabad 44000, Pakistan 

 
d
NAAM Research Group, Department of Mathematics, Faculty of Science, King Abdulaziz 

University, Jeddah 21589, Saudi Arabia 

Corresponding author email address: abbasisarkar@gmail.com (F.M. Abbasi) 

 

Abstract: Magnetohydrodynamic (MHD) doubly stratified flow of Maxwell nanofluid in 

presence of mixed convection is analyzed in this article. Effects of thermophoresis, Brownian 

motion and heat generation/absorption are present. The flow is induced due to linear stretching 

of sheet. Mathematical formulation is made under boundary layer approach. Expressions of 

velocity, temperature and nanoparticles concentration are developed. The obtained results are 

plotted and discussed to examine the variations in temperature and nanoparticles concentration 

due to different physical parameters. Numerical computations are made to obtain the values of 

local Nusselt and Sherwood numbers. Impact of sundry parameters on the flow quantities is 

analyzed graphically. 
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