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Abstract

This study aims to explore the rheological consequences
of Eyring Powell nanofluid along with the swimming char-
acteristics of gyrotactic microorganisms over the surface
of the Riga plate which is embedded in a porous medium.
The bioconvection fluid flow phenomenon in the presence
of perpendicularly applied magnetic field is investigated.
The effects of nonlinear thermal radiation, heat source/sink,
and activation energy subject to convective-Nield bound-
ary conditions are utilized in energy and concentration
equations. A precise similarity transformation helps us to
transform governing partial differential equations into ordi-
nary differential equations and then numerically tackled
through a well-known shooting method. The upshots of sev-
eral pertinent parameters upon the dimensionless profiles of
velocity, temperature, concentration, and microorganisms
are scrutinized. The heat as well as mass transfer rates and
local density number are also calculated. To show the accu-
racy of the adopted numerical scheme a tabular comparison
in limiting case is made between the present results and the
results from the literature. Finally, the current study tells us
that the pertinent parameters have produced a significant
influence on the boundary layer profiles.

KEYWORDS

activation energy, Eyring Powell nanofluid, gyrotactic
microorganisms, heat and mass transfer, similarity solution

Numer Methods Partial Differential Eq. 2022;38:777-793. wileyonlinelibrary.com/journal/num

© 2020 Wiley Periodicals LLC 777

I0NIPUOD PUe SULLB | 31 385 *[2202/0T/92] U0 ARIqITBUIUO AB|IMW * 210Ue UOIEINPS JO AISBAIIN - 14V-44VHO HYZNEY AJ 96922 WNU/ZO0T OT/10p/wWod" A3|1mAR.q1 Ul uo//SANY Wo1J papeoiumoq ‘v ‘2202 ‘92y2860T|

10D A3 I’

5UB0|7 SUOLLILLIOD aAIES1D 3|qedi|dde ay) Ag pausenoh aie sapie O ‘3sn Jo sajny Joy Areiqi auluQ 43| uo


https://orcid.org/0000-0002-9041-3292
https://orcid.org/0000-0003-0198-5959
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fnum.22696&domain=pdf&date_stamp=2020-11-27

