
Accepted Manuscript

Darcy–Forchheimer squeezed flow of carbon nanotubes with thermal radiation

Tasawar Hayat, Farwa Haider, Taseer Muhammad, Ahmed Alsaedi

PII: S0022-3697(18)30280-4

DOI: 10.1016/j.jpcs.2018.04.016

Reference: PCS 8532

To appear in: Journal of Physics and Chemistry of Solids

Received Date: 4 February 2018

Revised Date: 14 April 2018

Accepted Date: 16 April 2018

Please cite this article as: T. Hayat, F. Haider, T. Muhammad, A. Alsaedi, Darcy–Forchheimer squeezed
flow of carbon nanotubes with thermal radiation, Journal of Physics and Chemistry of Solids (2018), doi:
10.1016/j.jpcs.2018.04.016.

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.

https://doi.org/10.1016/j.jpcs.2018.04.016


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Darcy–Forchheimer squeezed flow of carbon nanotubes
with thermal radiation

Tasawar Hayata,b, Farwa Haidera, Taseer Muhammadc,1, and Ahmed 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

cDepartment of Mathematics, Government College Women University, Sialkot 51310,

Pakistan

Abstract: In this study, we analyze the squeezing flow of water-based carbon nanotubes as a

Darcy–Forchheimer porous medium with thermal radiation. The Xue model is used for nanoliquid

transport phenomena. The nonlinear Darcy–Forchheimer expression is considered. Results are

obtained and compared for single-walled carbon nanotubes and multi-walled carbon nanotubes.

Appropriate transformations are employed to obtain nonlinear ordinary differential system. The

nonlinear system obtained is solved for convergent solutions. Graphs are produced to examine the

effects of emerging flow variables on the velocity and temperature. Numerical computations are

performed to analyze the skin friction coefficients and local Nusselt numbers. Moreover, we show

that the skin friction coefficients and local Nusselt numbers are enhanced at the lower and upper

walls for larger values of the nanoparticle volume fraction.
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1 Introduction

The squeezing flow between two parallel walls is of great interest to scientists and engi-

neers due to its presence in engineering and industrial applications, such as liquid–metal

lubrication, food and polymer industries, compression and injection shaping, and lubrication

systems. This issue was first addressed by Stefan [1]. Leider and Bird [2] then analyzed

the squeezing flow of a power-law fluid between two parallel disks. The influence of suc-

tion/blowing on the squeezed flow was examined by Hamza and MacDonald [3]. Chamkha

et al. [4] discussed the fully developed free convection flow of a micropolar fluid in a vertical
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