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ABSTRACT 

Peristaltic transport of the non-Newtonian fluid with two layered model is being 

studied. The analytical work is carried out by solving Navier-Stokes equations applicable for 

cylindrical polar coordinates under the axi-symmetric case. Two layered viscous 

incompressible (Hershel - Bulkley) fluid is studied analytically through the axi-symmetric 

case. Sinusoidal wave with low Reynolds numbers at moderate amplitude ratio is employed 

in the mathematical formulation. Tube under consideration is filled with experimental fluid 

(water) in core layer and peripheral layer. Analytical computation with use of Hershel -

Bulkley fluid gives the effective insight to show the positive pumping under contraction and 

expansion waves. Theoretical analysis is focused on obtaining the velocity, stream function, 

flux, limitation of the flux and friction force. Polynomial function of the sixth degree for 

interface is studied by Newton - Raphson method. In experimental viewpoint resistance of 

flow, estimation of error during the measurements and calibrations of the tube are computed. 

Flow parameters are compared with [3]. These computations for b<?th normal and heated 

experimental fluids provide better accuracy in the numerical results. As an application, the 

model is studied in reference to varying viscosity due to the effect of temperature. Flow 

visualisation for the long wavelength approximation is obtained by using dyes and milk. 

Visualisation by injecting the dyes (Red, Blue and Black) at narrow gaps to the wider one 

through the fully developed flow is observed. Comparisons have been made between 

theoretical and experimental flow visualisation [20]. Positive pumping is established in both 

theoretical and experimental flow visualisation. 
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