Quarterly Scientific Journal of Technical and Vocational University
Spring 2021, Vol. 18, No. 1. p. 35-62

Journal homepage: https://karafan.tvu.ac.ir/?lang=en TVU

d :10.48301 A.2021.131037 @:2 .1001.1.23829796.1400.18.1.2.1

E-ISSN: 2538-4430
ISSN: 2382-9796

BeEn

=% Original Research

Semi-Analytical Solution of Unsteady Newtonian Fluid
Flow and Heat Transfer between two Oscillation Plate
under the Influence of a Magnetic Field

Mojtaba Masoumnezhad!*¥, MohammadAli Kazemi2, Nematollah Askari3 @,
MohammadHassan Taheri4 ', Mehdi Ghamati®

1Assistant Professor, Department of Mechanical Engineering, Faculty of Shahid Chamran,
Guilan Branch, Technical and Vocational University (TVU), Guilan, Iran.

2Assistant Professor, Department of Mechanical Engineering, Faculty of Shahid Mofateh,
Hamedan Branch, Technical and Vocational University (TVU), Hamedan, Iran.

35Faculty Member, Department of Mechanical Engineering, Faculty of Imam Khomeini,
Mazandaran Branch, Technical and Vocational University (TVU), Mazandaran, Iran.

+PhD. Department of Mechanical Engineering, Faculty of Imam Khomeini, Mazandaran Branch,
Technical and Vocational University (TVU), Mazandaran, Iran.

ARTICLE INFO

ABSTRACT

Received: 12.08.2020
Revised: 01.31.2021
Accepted: 02.23.2021

Keyword:

Heat transfer

Unsteady flow

Magnetic field

Oscillation plate
Semi-analytical collocation
method

*Corresponding Author:
Mojtaba Masoumnezhad
Email:
mmasomnezhad@tvu.ac.ir

In the present study, the heat transfer of unsteady fluid flow
between two oscillation plates under the influence of a magnetic
field was investigated. The bottom plate was considered fixed
and the upper plate could move closer or farther down to the
bottom plate. The fluid flow was considered Newtonian,
incompressible, two-dimensional, laminar, and unsteady. The
governing equations including continuity, momentum and
energy were in the form of partial differential equations (PDE);
hence, they were transformed into ordinary differential
equations (ODE) using similarity transformation. As an
innovative method, the ODE governing equations were solved
using a semi-analytical method named the Collocation Method
(CM). For validity, a numerical 4th order Runge-Kutta method
was used. The results revealed that by increasing the magnetic
parameter, the horizontal velocity component decreased while
the dimensionless temperature and heat transfer rate increased.
An increase in the compression parameter led to a reduction of
horizontal velocity component, dimensionless temperature, and
heat transfer rate. Moreover, when Prandtl and Ecker numbers
increased, the dimensionless temperature and heat transfer rate
on the walls also increased.
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