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Abstract 

  In this proposal MHD flow of a micropolar nanofluid with bioconvection past a penetrable 

elongating sheet in attendance of nonlinear thermal radiation and stratification conditions 

will be studied. In addition, effects of thermal and concentration stratification boundary 

conditions will also be discussed. Boundary layer system of non-linear partial differential 

equations will be converted to ordinary differential equations with high non-linearity via 

suitable transformations. Renowned Homotopy Analysis method (HAM) will be engaged 

to find series solution of the problem. Graphs of pertinent parameters against temperature, 

velocity, and concentration distributions will also be a part of this study. 
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Nomenclature 

yx  Shear force applied on the element of fluid 

 

du

dy
 

Shear rate 

1  Apparent viscosity 

 
  Similarity variable 

 

2k  Consistency index 

 

  Electrical conductivity 

 

1Q  Heat added 

 

c  Specific heat 

 

m  Mass 

 

T  Change in temperature 

 

1T  Temperature of the solid surface 

 

2T  Temperature of surrounding fluid 

 

A  Surface area 

 

h  Heat transfer coefficient 

 

1 3 4 5, , ,k k k k  Thermal conductivity 

 

ix  Coordinate at the boundary 

 

pc  Specific heat 

 

w  Wall shear stress 

 

wU  Velocity 

 

b  Chemotaxis constant 

 

f  Density of nanofluid 

 



1b  Body force 

 

e  Specific  internal energy 

r  Thermal radiation 

 
,x y  Coordinate axis 

 
  Dynamic viscosity 

 

  Kinematic viscosity 

 

N  Micro-rotation or angular velocity 

 
  Density 

 

j  Microinertia density 
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0B  Applied magnetic field strength 

 

0E  Applied electric field 
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  Slip parameter 
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K  Material parameter 



 
2

1,M M  Hartman number 

 

E  Electric parameter 

 

R  Radiation parameter 

 

Ec  Eckert number 

 

Pr  Prandtl number 

 

Lb  Bioconvection lewis number 

 

Le  Lewis number 

 

  Microorganisms concentration difference parameter 

 

Pe  Bio-convection Peclet number 

 

Nt  Thermophoresis parameter 

 

Nb  Brownian motion parameter 
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0C  Reference concentration of nano particles 

 

BD  Brownian diffusion coefficient 

TD  Thermophoretic diffusion coefficient 

mD  Microorganism diffusion coefficient 

cW  Maximum cell swimming speed 

n  Density motile of microorganisms 

0n  Reference concentration of microorganisms 



n  Ambient concentration of microorganisms 

fn  Surface concentration of microorganisms 

S  Thermal stratification parameter 

P  Concentration stratification parameter 

Q  Motile density stratification parameter 
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C  Skin friction number 

xNu  Nusselt number 

xSh  Sherwood number 

xNn  Local density number 

LQ  Heat transferred with unit thickness of a substance per unit time 

wq  Heat flux at wall 

  Ratio of effective heat 

*  Cauchy stress tensor 

q  Heat flux 

k  Vortex velocity 

*  Stefan-Boltzmann constant 

rq  Radiative heat flux 
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