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Abstract

The current work deals with visco-plastic flows with thermal effects. The fluid motion
is governed by the quasistatic Norton-Hoff operator coupled with the instationnary heat
equation involving the conduction term. The fluid’s viscosity is modeled by the exponen-
tial non linear Arrhenius law. The main novelties of this contribution are to establish the
well-posedness of the coupled system using an adequate fixed point and to supply some
numerical examples to illustrate the influence of the conductivity on the evolution of the
flow.
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1 Introduction

This work centers around a coupled system of non-linear differential equations linked to visco-
plastic flows with thermal effects in the quasi-static case under a conduction term. The fluid’s
motion is governed by the incompressible Norton-Hoff model coupled with the time-dependent
heat equation of which the dissipated mechanical power is the right hand side. The stand cou-
pling resides in the fluid’s viscosity modeled by the non-linear Arrhenius law, in the conduction
term binding the flow’s velocity and the interior heat flux, and in the source term of the heat
system.

∗Research Unity: ACPDE, University of Monastir, Tunisia, E-mail: jamel.ferchichi@fsm.rnu.tn
†Maths. Dept., Science College, King Khalid University,Abha, Saudi Arabia
‡Research Unity: ACPDE, University of Monastir, Tunisia. E-mail: gaied.ines@yahoo.fr
§King Khalid University, College of Science, Mathematics Department, PO Box 9004 Abha, Saudi Arabia,

E-mail : khenous@kku.edu.sa

1



Download English Version:

https://daneshyari.com/en/article/7174627

Download Persian Version:

https://daneshyari.com/article/7174627

Daneshyari.com

https://daneshyari.com/en/article/7174627
https://daneshyari.com/article/7174627
https://daneshyari.com

