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Holographic Microscopy Measurement of Inertia Migration
Phenomena of Phytoplankton in Pipe Flows

Seung Min Lim* and Sang-Joon Lee’

Abstract. Inertial migration phenomena of phytoplankton in pipe flows were investigated using a digital
holography technique. As the Reynolds number increases, the microorganisms suspended in a pipe flow are
focused at a certain radial position which is called equilibrium position or pinch point. In this study, the
effects of the size of microorganism and Reynolds number in the range of 1 <Re <78 on the inertial migra-
tion were investigated and the results are compared with those for solid particles under similar experimental
conditions. As a result, the equilibrium position for the elastic microorganisms is not so distinct, compared
to the solid particles. This results from deformation of elastic body shape caused by shear-gradient of sur-

rounding flow.
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annulus, inertnal migration(¥ ¥ °]%)
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(a)

(b)
Fig. 1. Particulate cells with a spherical shape. (a) halasisosira
allenii, (b) halasisosira tenera.
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2.1 AE ME R X
B AFNA FA AR AR MM 2 R=
Thalasisosira allenii®2} Thalassiosira tenera®=Z z}z}
oF 10~11 pm®} 25~30 um HE|o] 278E 7= + &8
Hlo] ZgaEo|thFig. 1). ¥4 2ZE = YA
273 v #e] A 7u] o % 24| G e, 273H]
7t 95 IR ZE 3t AR YEA UTO.
b ol e APz} Hlwar] flal 7ol e
AZS Al Agsided, F AZ 25 2574
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Table 1. Summary of experimental conditions

Pipe diameter, D(um) 350
Kinematic viscosity, v(mm?/s) 0.95
Measurement position, L/D 860
Room temperature(°C) 25
D(um) 10~11 D/d 35
25~30 12~14
Flow rate 25 Re(UD/v) 1.6
Q(ul min™) 150 9.7
300 19.4
900 58.1
1200 77.4

7= W] D=350 um <1 FEP(fluorinated ethylene
propylene)F-2.5 AME-SHTE Te A FxES o]
43t FEPREE ZHo= IAZHoW fFFe
25~1200 pl/min B3] WellA 2dslsietl], #2170 7
ek gojis= FRe)y= 1.6~77401t). 282, YRR
A ZE 32 FAEE Segre-Silberberg annulusS:
1] flste] fAlsFC] Twd] WEEE R
FUFZHE 860D AHAAM F59dS A5
(Table 1).
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Fig. 2. Experimental set-up for measuring deposition of
phytoplankton in a tube using digital holography.
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Fig. 3. Spatial distributions of plankton in a cross sectional
plane of the micro-tube.
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