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Abstract

Magnetohydrodynamics Bioconvection flow of Walter’s — B nanofluid is one among the many
research areas that have captured the attention of most scientists to investigate and study its
application in this technologically evolving and developing world. The occurrence of
gyrotactic microorganisms in MHD Bioconvection flow of Walter's — B nanofluid containing
nanomaterials is applicable in the creation of bioenergy, synthesis of biological polymers,
production of refined microorganism petroleum, biodiesel fuel, biofuel, drug production in
pharmaceutical companies, drug delivery devices, the production of ethanol, biofertilizers and
bioactive secondary metabolite and also is friendly to environmental and ecological systems.
This study is conducted to explore the bioconvection induced by the Magnetohydrodynamics
in an entirely two-dimensional, steady, incompressible flow of Walter’s — B nanofluid in the
presence of nanomaterials and gyrotactic microorganisms over an exponentially stretching
surface. The Buongiorno model together with the Boussinesq approximation is adopted and
taking into account the effects of Brownian motion and thermophoresis, the governing
equations of the flow are formulated and transformed to their dimensionless forms using
similarity transformations. The resulting first-order ordinary differential equations are
numerically solved using the Shooting Technique together with the fourth-order Runge-Kutta
method. Simulation of the model and investigation of the effects of pertinent parameters on the
fluids’ temperature, velocity, nanomaterial concentration and dimensionless motile
microorganism density is carried out using MATLAB bvp4c. It is observed that the velocity
feld is boosted with Weissenberg number, Brownian motion parameter and Grashof number
but reduced with Buoyancy ratio parameter and Thermophoretic parameter. The temperature
profiles increased with Brinkman number and Hartmann number nevertheless, the Prandtl
number has the opposite effect. The nanomaterial concentration and motile microorganisms’
density profiles increased subject to Buoyancy ratio parameter, however, Bioconvection Peclet
number and Bioconvection Lewis parameter have bi-influence toward motile microorganisms’

density profile.



