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Abstract— In this paper a two layered magneto hydrodynamic 

flow through parallel plates under the transverse magnetic fluid 

has been investigated.Expressions for velocity profile in the core 

region and peripheral plasma layer regions , flow rates and 

effective viscosity has been obtained.Variation of flow rates and 

effective viscosity with PPL thickness for different values of 

Hartmann number is shown with the helpof tables and graphs. 

Index terms-Hartmann number , Effective viscosity,Magnetic 

field,Variation of flow rates 

I. INTRODUCTION 

 

A  device  used  to  remove  metabolic  wastes  and  other 

unwanted  chemicals  from  human  blood  are  known  as  

dialyser  or artificial kidney. There are many types of dialyser, 

for example flat plate, tubular and helical. The fluid 

mechanical  aspects of flat plate type dialyser have been dealt 

with in the present chapter. Gupta and Sheshadri [4] has 

represented the flow of RBC suspension through narrow  tube 

Charm  and  Kurland  [2], Bugliarello  and  Sevilla  [1], Kiani 

and Hudetz [5] have propagated  two layered flow mode] of 

blood with  marginal plasma  layer  near  the  wall.  

Chaturani and Bhartiya  [3] have studied the two layered  

magneto hydrodynamic flow through parallel plates with 

application. Recently Mishra et al. [6] have studied 

“A rheological fluid model for magneto 

hydrodynamics parallel plate's hemodialyser". Since blood 

containing RBC has contain hemoglobin which is a magnetic 

material, therefore it may be useful to impose a magnetic field 

in the flow field which pushes red cells away from the dialyser 

membrane, which increase the dialysis area and decrease the 

dialysis time. 

Here in this chapter a two layered magneto hydro­ dynamic 

flow through parallel plates under the transverse magnetic fluid 

has been investigated. Expressions for velocity profiles in the 

core region and peripheral plasma layer regions, flow rate and 

effective viscosity have been obtained. Variation of flow rate 

and effective viscosity with PPL thickness for different  values  

of Hartmann number is shown with the help of Tables and 

Graphs. 

II. ANALYSIS: 

Consider a steady incompressible laminar viscous flow of 

blood between two parallel plates. Further it is assumed that 

the length and width of the plates are very large in comparison 

to the distance between them. So the problem may be 

approximated as one dimensional flow between two infinite 

parallel plates at distances 2h apart. Also blood is assumed to 

be Newtonian fluid. 

 

The flow is taken along z-direction and constant uniform 

magnetic field is applied in x direction. So that z-axis is 

parallel to the flow velocity Uz. 

We shall consider steady flow where velocity Uz = uz(x) 

and magnetic induction vector B = B(x) 

 
Figure 

Governing equations of motion for steady incompressible 

flow are 
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Table- 1.1 
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Table-1.4 

 

 
Table-1.5 

Variation of effective viscosity with PPL thickness in case of 

non­ magnetic field (i.e. M 0) 

 
Table- 1.6 

Variation of effective viscosity with Hartmann number M for 

one­ layered model (i.e. 8/h = 0) 

 
Table- 1.7 

Variation of viscosity profile for one layered model (8/h = 0.0) 
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Graph – 1.2: Graph – 1.4: 

Graph – 1.3: Graph – 1.5: 
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III. CONCLUSION  

.Since blood containing  RBC contain hemoglobin which is 

magnetic material , therefore it may useful to impose a 

magnetic field in the flow field which pushes redcells  away 

from the dialyser membrane ,which increase the dialysis area 

and decrease the dialysis time. 
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Graph – 1.7: 
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