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Numerical analysis of effects of gravity modulation on bioconvection generated by
chemotactic bacteria in microgravity environments
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Numerical simulations were carried out modeling the bioconvection generated by
chemotactic bacteria in microgravity environments with gravity modulation, and the transport
characteristics were examined. When the gravity modulation acts on the steady suspension of bacterial
cells, the bioconvection occurs, and the three-dimensional plumes and bioconvection pattern are
generated. The increase of interference between the plumes enhances transport characteristics. These
results don"t clarify in the previous results.
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Fig.1 Concentration contours of oxygen and
bacteria, and velocity vectors for ['=4.0x10°, f =
0.05 at T =n/2.
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Fig2. Concentration contours of oxygen and bacteria,
and velocity vectors for [=4.0x10°, f=0.1 at T =n/2.
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Fig.3 Concentration contours of oxygen and bacteria,
and velocity vectors for [=4.0x10°, f=1.0 at T =n/2.

Fig.4 Isosurface of bacterial concentration for
I=4.0x10%,f=0.02 at T=n/2.
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(a) f=002at T=2r/4 (b) f=01atT =3m/4

Fig.5 Bacterial concentration contours in X-z plane at
y/h=1.0 for [=4.0x10°,.
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(a)T=57/8 (b)T=6x/8 (c)T=7r/8
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(d)T=3x/8 (e)T=10x/8 (f)T =6m/8

Fig.6 Bacterial concentration contours in X-Z plane at
ylh=1.0 for ['=4.0x10°, and f, =0.1, f, =5f, [(a), (b),
()], 2f; [(d), (e)], 20f; [(D)].
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