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Numerical analysis of interference and transport characteristics in _
bioconvection and thermal convection generated by chemotactic bacteria
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Numerical simulations were carried out modeling the bioconvection and
thermal convection generated by chemotactic bacteria in the suspension heated from the lower wall.
When the bioconvection and thermal convection Rayleigh numbers and the initial disturbance of
bacterial concentration are changed, the plumes with different forms and patterns occur in the
thermo-bioconvection. The increase of two Rayleigh numbers enhances the interference between
bioconvection and thermal convection, and transport characteristics of the bacteria and oxygen. The
number of the plume varies even if the parameters are the same condition. However, the transport in
the entire field of the suspension doesn’ t vary quantitatively, and therefore the transport
characteristics are independent of the thermo-bioconvection patterns. These results have not been
clarified in the previous studies.
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Isosurface of bacterial concentration and
ines for I'=400, Ra=1000.
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Fig.2 Integral values of total flux of bacteria and
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O]

in y—direction.
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Fig.3 Integral values of total flux of bacteria and
oxygen in y-direction for '=1000, 5000 and Ra =250,
1000.

(a) No.4 (T=1000, Ra=250)  (b) No.5 (T=1000, Ra=250)

Fig.4 Bacterial concentration contours in x-y plane at
y/h=9.0 for I'= 1000 and Ra=250, 1000.
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Fig.5 Integral values of total flux of bacteria and
oxygen in y—direction Ra=500, 1000.
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Fig.6 Integral values of total flux of bacteria and
oxygen in y—direction Ra=1150.
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