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Linear Stability Analysis on Thermo-Bioconvection of
Gyrotactic Microorganisms in a Horizontal Porous
Layer Saturated by a Power-Law Fluid

DAI Dexuan, WANG Shaowei
(School of Civil Engineering, Shandong University, Jinan 250061, P.R.China)

Abstract: To study the stability of bioconvection in a non-Newtonian fluid-saturated porous
medium, the linear stability analysis with the model for gyrotactic microorganisms and power-
law fluids was carried out. Based on the Galerkin method, the governing equation was solved to
get the numerical solution of the biological Rayleigh number, which represents the stability of
bioconvection. The effects of various parameters on the change of power-law indexes were
studied in detail. It is concluded that, as the fluid velocity increases, the influence of the pow-
er-law index on the stability of the bioconvection will change, and this change will be affected
by the thermal Rayleigh number and the biological Lewis number. The results also show that, as
the gyrotactic capability of microorganisms increases, the bioconvection stability will decrease,

and properly increasing the power-law index is conducive to the stability.

Key words: bioconvection; power-law fluid; gyrotactic capability; porous medium; Galerkin
method
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