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1. Introduction

In this paper, we studied the effects of heat transfer and magnetic field with peristaltic flow of a 

viscous incompressible Newtonian fluid through a porous medium in a vertical tube under the 

assumptions of long wavelength and low Reynolds number. The closed form solutions of 

velocity field and temperature are obtained. The influence of various pertinent parameters on 

the flow characteristics, the temperature and the heat transfer coefficient are discussed 

through graphs.

 The peristaltic transport through tubes /channels have 

attracted considerable attention due to their wide applications in 

medical and engineering sciences, such as, in physiology, roller and 

finger pumps, sanitary fluid transport, transport of corrosive 

fluids etc. A number of analytical [1-6], as well as numerical and 

experimental [7-11] studies of peristaltic flows of different fluids 

have been reported. Several review articles have been reported by 

[5].

Flow through a porous medium have several practical 

applications especially in geophysical fluid dynamics. Examples of 

natural porous media are beach sand, sandstone, limestone, the 

human lung, bile duct, gall bladder with stones in small blood 

vessels. El Shehawey and Husseny [12] and El Shehawey et al. [13] 

studied the peristaltic flow of a Newtonian fluid thorough a porous 

medium. Furthermore, the MHD effect on peristaltic flow is 

important in technology (MHD pumps) and biology (blood flow). 

Such analysis is of great value in medical research. Hayat et al. 

[14] investigated the peristaltic transport of electrically 

conducting Maxwell fluid through a porous medium in a planar 

channel. 

     In all the above mentioned studies, the interaction of peristalsis 

with heat transfer has not been taken into account. However, some 

researchers [15-18] have analyzed the interaction of peristalsis 

with heat transfer. Very recently, Vasudev et al [19] have 

investigated the effect of heat transfer on the peristaltic flow of a 

Newtonian fluid through a porous medium in an asymmetric 

vertical channel. Recently, Hayat et al [14] have studied the effect of 

heat transfer on the peristaltic flow of an electrically conducting 

fluid in a porous space.  So far, the effects of heat transfer and 

magnetic field on the peristaltic flow of a fluid through a porous 

medium in a vertical tube have not been studied.

      In the present paper, we investigated the effects of heat transfer 

and magnetic field with peristaltic flow of a viscous 

incompressible Newtonian fluid through a porous medium in a 

vertical tube under the assumptions of long wavelength and low 

Reynolds number. The closed form solutions of velocity field and 

temperature are obtained. The influence of various pertinent 

parameters on the flow characteristics, the temperature and the 

heat transfer coefficient are discussed through graphs.
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2. Mathematical Formulation

We consider the peristaltic flow of a viscous incompressible 

Newtonian fluid through a porous a medium in a vertical tube. The 

flow is generated by sinusoidal wave trains propagating with 

constant speed  along the wall of the outer rube. A uniform 

magnetic field B0 is applied in the transverse direction to the flow. 

The electrical conductivity of the fluid is assumed to be small so 

that the magnetic Reynolds number is small and the induced 

magnetic field is neglected in comparison with the applied 

magnetic field. The external electric field is zero and the electric 

field due to polarization of charges is also negligible. Heat due to 

Joule dissipation is neglected. The axisymmetric cylindrical polar 

coordinate system  is chosen such that the -coordinate is 

along the center line of the tube and - coordinate along the radial 

coordinate. The wall of the tube is maintained at a temperature to 

and at the center we have used axisymmetric condition on 

temperature. Fig. 1 depicts the physical model of the problem. 
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4. Discussion of The Results
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5. Conclusions 

In this chapter, we modeled the effects of magnetic field and heat 
transfer on the peristaltic flow of a viscous incompressible 
Newtonian fluid through a porous medium in a vertical tube under 
long wavelength and low Reynolds number approximations. The 
closed form solutions of velocity field and temperature are 
obtained. It is found that, in the pumping region, the time-averaged 
volume flux increases with increasing b, Gr , M and f, while it  
decreases with an increase in Da. The temperature q increases 
with increasing b and f. Also, The heat transfer coefficient Z 
increases with increasing  b and f. 
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