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ABSTRACT 
 

 This investigation is concerned with the two-dimensional flow of an 

electrically conducting fluid bounded by a vertical infinite surface with 

constant suction velocity and constant heat  flux. The fluid fills the porous 

medium. Mass transfer in presence of chemical reaction is considered. 

Variations of Grashof numbers for heat  and  mass transfer, Schmidt 

number, Eckert number, permeability parameter, chemical reaction 

parameter and  magnetic number on the velocity and temperature profiles 

are  discussed graphically. 

 
 

 This paper deals with the effect of the thermal radiation on peristaltic 

transportation of a couple stress fluid in an asymmetric channel in the 

presence of external magnetic field. The governing equations are  reduced 

by using very low Reynolds number and long-wavelength rough 

calculations. Closed-form analytical expressions for axial velocity and 

temperature distribution have  been obtained. Graphs are  plotted and 

analyzed by using various parameters and the effects are  seen in the 

graph. 

 

 
 
 

KEYWORDS USED: Couple stress fluid, peristaltic, tapered, asymmetric 

channel, MHD, conducting fluid, porous medium, chemical reaction and 

heat  transfer. 
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1. INTRODUCTION 
 

 

1.1  FLUID DYNAMICS 
 

 

 Fluid dynamics offers a systematic structure which underlines these 

practical disciplines that embraces empirical and  semi empirical laws 

derived from flow measurement and used to solve practical problems. The 

solution to a fluid dynamics problem typically involves the calculation of 

various properties of the fluid, such as flow velocity, pressure, density and 

temperature as functions of space and  time. 

 Chemical reaction can be classified as either heterogeneous or 

homogeneous processes. This depends on whether they occur at an 

interface or as a single phase volume reaction. In well-mixed systems, the 

reaction is heterogeneous, if it takes place at an interface and 

homogeneous, if it takes place in solution. In most cases of chemical 

reactions, the reaction rate  depends on the concentration of the species 

itself. A reaction is said to be of first order,  if the rate  of reaction is directly 

proportional to the concentration itself. 

  Porous media are widely used in high temperature heat  exchangers, 

turbine blades, jet nozzles, etc. In practice cooling of porous structure is 

achieved by forcing the liquid or gas through  capillaries of solid. In order  to 

make  heat  insulation of surface more effective it is necessary to study the 

free convection flow through  a porous medium and  to estimate its effect in 

heat  and mass transfer. 

 

1.2      APPLICATIONS 
 

 

        Fluid dynamics is used to measure the forces acting on the aircraft. 
 

        This is used to track content flow levels such as oil from pipelines. 
 

 This may also be used in traffic engineering (traffic viewed as a continuous 

flow of liquids). 

 

1.3   IMPORTANCE OF FLUID DYNAMICS 
 

Fluid dynamics provides methods for studying the evolution of stars, ocean 

currents, weather patterns, plate tectonics and  even  blood circulation. Some 
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important technological applications of fluid dynamics include rocket engines, wind 

turbines, oil pipelines and  air conditioning systems. 

 
 
 
 

1.4   POROUS MEDIUM : 
 

 

 Porous medium are solid materials that are  composed of pore structures, 

which are  typically fluid filled in biological applications 

 

 Most naturally occurring minerals like sand, lime stones are consolidated 

having been subjected to compressive forces for long times. 

 

        Porous media may be characterized at two distinct levels: 
 

 

1.  Microscopic 
 

2.  Macroscopic 
 

 A porous material is said to have  a permeability of 1 darcy if a pressure 

gradient of 1 atm/cm  results in a flow of 1 cm^3 / s of a fluid having viscosity 

of 1 cP through  an area of 1 cm sq. 

 

1.5        MAGNETO HYDRODYNAMICS: 
 

 

        It is also called magneto-fluid dynamics or hydromagnetics. 
 

 

 MHD is the study of magnetic properties and behavior of electrically 

conducting fluids. 

 

        Magneto- magnetic field, hydro- water and dynamics- movement. 
 

 

 The concept behind MHD is that the magnetic fields induce currents in a 

moving conductive fluid, which in turn polarizes the fluid and  reciprocally 

changes the magnetic field itself. 

 

        Eg: plasmas, liquid metals, salt water and  electrolytes. 
 

 

1.6       THERMAL  RADIATION 
 

 Heat  travelling by radiation is called as radiant heat  or thermal 

radiation. 
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 Thermal Radiation is the transmission of thermal energy without any 

physical contact between the bodies involved. 

 Unlike heat  transfer by conduction and  convection, transport of 

thermal radiation does not necessarily affect the material medium 

between heat  source and  receiver. 

 Energy  released by a radiating surface is not continuous but it is in 

the form of successive . 

 

1.7PROPERTIES OF THERMAL RADIATION 
 

 

 Thermal radiation having the phenomenon of interference, 

diffraction, polarization of light. 

        They travels in straight lines like light. 
 

        It can travel through  empty space with velocity of light. 
 

        Thermal radiation are reflected and  refracted like light. 
 

        Obeys the law of Inverse square. 
 

 

1.8      COUPLE  STRESS FLUID 
 
The theory of couple stresses in fluids, developed by stokes in 1966,  represents 

the simplest generalization of the classical theory and  allows for polar effects such 

as the presence of couple. 

 

 Couple Stress fluid theory is a simple generalization of the classical theory 

of viscous Newtonian fluids that allow the sustenance of couple stresses 

and  body couples in the fluid medium. 

 The concept of couple stresses arises due to the way in which the 

mechanical interactions in the fluid medium are  modeled. 

        The solution to Couette flow for couple stress fluid is same as that of 
 

Newtonian fluid. 
 

 The velocity in Couette flow increases significantly when  the lower 

platesmoves in the directions of upper  plates. 

        The presence of couple stress has a decreasing effect on the fluid 
 

velocityand the volume flow rate. 
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1.9APPLICATION OF COUPLE  STRESS FLUID 
 

 

Couple stress fluid has been the subject of interest due  to its numerous industrial 

and  scientific applications such as extrusion of polymer fluids, solidification of 

liquid crystals and animal bloods. 

 

1.10        PERISTALSIS 
 
Peristalsis is a mechanism whereby waves of contraction propagate along the 

exterior of a fluid filled tube or chamber. Peristaltic pumping is observed in 

numerous physiological contexts where  tubular smooth muscle structures are 

common such as in the gastrointestinal tract, the bile ducts and the Fallopian 

tubes. 

 

1.11ADVANTAGES 
 

 

 No contamination. Because the only part of the pump in contact with the 

fluid being pumped is the interior of the tube,  it is easy to sterilize and  clean 

the inside surfaces of the pump. 

 Low maintenance needs and  easy clean; their lack of valves, seals and 

glands makes them  comparatively inexpensive to maintain. 

 They are able to handle slurries, viscous, shear-sensitive and aggressive 

fluids. 

        Pump  design prevents back flow and siphoning without valves. 
 

 A fixed amount of fluid is pumped per rotation, so it can  be used to roughly 

measure the amount of pumped fluid. 

 

1.12      DISADVANTAGE 
 

 

 The flexible tubing will tend to degrade with time and require periodic 

replacement. 

 The flow is pulsed, particularly at low rotational speeds. Therefore, these 

pumps are less suitable where  a smooth consistent flow is required. An 

alternative type of positive displacement pump should be considered. 

 

1.13   APPLICATION 
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 Peristalsis have  a wide applications in manufacturing engineering and 

physiology. 

 It is also used in the urine transport from a kidney to the bladder and the 

transport of the spermatozoa in the cervical canal, the chime movement in 

the large intestine. 
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