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Numerical simulations were carried out modeling the bioconvection generated by
chemotactic bacteria, and the control of transport characteristics was examined. A
suspension of bacterial cells is contained in a chamber . When the lower wall of the
chamber vibrates, unsteady bioconvection occurs, and the plume periodically
fluctuates. It is found from the examination of frequency response of the plume that
the increase of interference between the plumes enhances transport characteristics
when the wavelength of plume decreases. These results don’t clarify in the previous
results.

SR TEHA
(BAEHAT - 1)
[ERESE GiEERESE & @t
2009 FEE 1,300,000 390,000 1,690,000
2010 B 600,000 180,000 780,000
2011 B 600,000 180,000 780,000
R
FE
& 2,500,000 750,000 3,250,000

ey - 5
B E OSF - #E - BT « Wik T
X —U— K AW, N7 VT, R, B, FHRERESE

1. WHFERIR Y I DT & FE LT, ECRIST oMM, Jeoxdd

HER BIIZSARRMAEMBFEL, b D AESCHE, ALFEWEITT DR EN D
DRESNT, S5 ORIPRIZEUS L, FiE 5. SRR T, RRELE O XD e
DFP~BE T HHEEERF->TVD. ZoX EVEC XV KEERICER T2 &, ZOE
D IR DRFBIIAENE & T, EMEOTE TARE D END, MEWOILENICED,



HERITRMMBEAET D, ZOEDRRICEET 5
I IIWE R DB EL <IThiI T\ 5.
— 5T, EstikaewEssz Licky,
WA OEMZ THECHAT 2 2 EnE
ZHNTWDS., S%DONATF v THNITET
DA HIESCEREE A LIC B T 2 AW F
ROBENS S, WEFICE T 5 EMEZ R
WA ORI EMIAL, MEMICI o TED
B W R 2 R 9 2 H kA R
TZETEETHD.

2. WFEDOHKY
EHEICBLE SN D AWk Tl ER o 7
= BINTH LAWY, TS R L —
LR O RRR) O 2B b D3 b R |2 B K e A
ERIFTEBEZONDS. AEMO TSR A
EEZDLE, ZOX D BREEDRITHIE
THILELEEEZEZDRETHDIN, ZOLH7%
FFZEBNI VW E 2 Sy, BLEo X
) IR, ARAFZETIE, EMEARZ T
TN L > TEK SN EWHiic it 5.
77 VT LR OEREEZHET S Z L
ZHMET D, TSR AR 2 —
VIZEHL, T— AR L mEREo R
REW ST B, FD%, REaNOEYS
WICIRE 2 52 EOEETF T V— L0
JEIRBOSE M A ST 5.

3. WrFED kL

(1) 7 —AREOFHIT X DEERED
ZAICBA T 24
FEICBWTIE, e T oRmITE<,
KT B EESE D —FRIC G S, BRI
IXEENRZ T U T REEL TSR E
EZD. BaaWNICEB D T NV— L BNFEET D
WS OIRNT 24T 5 . 15 5 T EHE RS R
B, NIT VT LBBORES LY O
HEAHONIT D E LIS, NI TUT LEE
FOWKRSHi 2R, T — ARELOTHN
£ T TV DA Ok k2 FE I A 3
5. WIS, N7 T 0T OYIHREEICEE & 7L
NEMZ, WEDORRDZERAEYHTR S
— U RRE XY, SA— AOWEIC L Dk
FEDZELZH ST 5.

(2) AW O TN — LD JE B HOCEE
(ZBE3 5 A

RIRET VI ERORE D) ERTTHS.

ZOWRULTIZIBNT, FERO TRER & #RE) S
il XD — ADE IS AN B TR
T5. HEQ OREE D LI, WmEREO
BWAEYRHG Y — A ICEBT 5. HasD T
BEmz RS g7 20— AMOF3H
(2 K DRSSt i O W 28 b % 8142
L, 77 U7 LR OlmkoIEE § R %
AT 5. I, IRFEREOIRE 2 21 S
Tl XD — LD E RIS A A A

L, SR Z A B do 2 W 3 & D i
BREMEZR ST D,

(3) N7 T VT LMHFOEEHEIZET S
A

AIRET VI EROMA Q) ERLTTHS.
Wz D F 70 DAL D EW RS Z — T
LT, IRER IR 2 2 b SE 2 & & 0D
TN— LD EEISE N ERET D, i
KV, Th—LhOW R, NHREEECCRIE 2
EORBREM G, N7 T VT LERFAD
A G OEH 2155, U LORREHRE L
T, EALEDOREARIM LIz 2 7 U 7 il
DAL T PBR B L 7 & O TR RE A~
JSHTE 5 Z L EWBMNITL, HIEICHT5
fRetz2 R

4. WFFERRE

(1) 7 — AR TOFHIZ K DEERHED
ZACICBA T DA

AWFEIE, 7v— AREOTFHIC K Dk
FEEDOZEACIZBE L CIAE L TV A, 500 FEH
DOHHFENE N7 TV TREICS 25, 7
N— LD L MBISEE N D 10 FEHO
RS Z — BB S VD (K1 28 —41) .
10 O AZ — 2 DOF T, F—500D
WENBGRES D 25 L 72 D% F—2 O
HBUHE D i b @, &t/ N2 — iz
T, #EOT — 2 BNEPICER S, 7
N—LE DD ITEMRBBET D, T—
LD ENEL 12 DIZHE, T — LD HL
BT D FREFROMEEIZELS 720, BEHE LN
T VT OREIIKTT5. —F, TA—24
M TIET N — AR EOTFHNREL 725720,
FREOEEITHELS 20, BBELEANITIT
DRI IIHEINT 5. WA REL TV D

(a) Oxygen concentration

.

05 15 s

= WS R \ =1 =
2 4 xh 6 8

(b) Bacterial concentration

(¢) Velocity vectors

Fig.1 Bioconvection at I'=1000.
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Fig. 2 Integral values of total flux of
oxygen and bacteria in y~direction.
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Fig.3 Bacterial concentration contours
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Fig.4 Bacterial concentration contours

at high frequency.
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Fig. 5 Integral values of time-averaged
total flux of oxygen and bacteria.
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