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An Experimental Studies on Mass Transfer Mechanism In Permeable Breakwater

N R I

Takao Kumakura®, Takahiro Shiozawa™*, Hiroshi Nagaoka’

ABSTRACT ; Biofilms attached on permeable structures in coastal areas can purify the water. It’s efficiency
is dependent on mass transfer in permeable structures.Mass transfer mechanism in a permeable breakwater
was studied in an experimental channel which have a permeable breakwater composed of 7.5cm-diameter -
styrene-balls.

Velocity fluctuation in the permeable breakwater was measured by a Laser Doppler Velocimeter and was
found to have both wave components and turbulent components. Dispersion coefficient in the breakwater
was measured using a chloride-tracer method and was divided into dispersion component and diffusion
component. The dispersion coefficient was expressed as the product of root-mean-square-velocity of the
wave motion and the void scale while the diffusion coefficient was expressed as the product of turbulence
and the void scale.
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Fig.1 Schematic view of experimental setup .

2. EREBBLIUERSGE
2. 1 EBRukis
EERITHE, 1B0.6mXH S 1.0mX & 226.0mDER
KEEZE RV, FigHRT X OIIE, EHEBRLVIS
MDA BIZERT SemDRBIAA T 1 — /LI % 56018
BAHAETELORBBEBEE L LT, KiE2dem
Db e TRERT-7Z. FREHEEOZERER X
VZER Ay —N (BACEREELEBRERTRL
7o) WEENFILT6%, 1.07TemTH > e,
ZRUPBREOEER I UEERE VY — DR
firfE, BLOMECHEMBEEFig2lloRT. K
FOL~VOREY, SEAROREHRRYRT.

2. 2 EREH

BB M FTablel IR, ERORIENR, FEX
HEdt GHEEHT : BRACH-303) #@LTE
FLIZbDORADERT 0 7T 5 (42 7 V200
0, FEMEIoOHz) #AVWTEBEFE®SICERL,
En7 T ruaRET LS 7Y 0B OF
WEY, THEHPRDE. 2, gttt -
No.1 & No 2D KALEBHD A" 7hnd & KR ERD
AHEERMNEAEH L., BRI ERAO 22D
FEFROLOTRAHLEHL, BBRIFBESZ A
NEBTHRLZETSS.

2. 3 HBEBERJUTEE
EHERAEFOE I —I12HOHR (#3cm X
H3emXEX01em) &, HEBERIZL-TEELE.

300 225 225 225 300

9 : Velocity Measurement points
B : Conductivity Sensor

Fig.2 Schematic view of the permeable breakwater .

Table 1 Experimental conditions .

Tasel B3 TR Wwilr @)l &}l @ /sIKT &) n/L
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T :Period (s) Hi :Incident Wave Height (m)

Hr :Reflected Wave Height H’:Transmitted Wave Height (m)

C :Wave Velocity (m/s)  KT:Transmission Coefficient (%)
H/L :Wave Steepness  h/L: Reative Water Depth
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Fig.3 The system for conductivity measurement .
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Fig.7 Data of velocity fluctuation in the permeable breakwater(Case7).
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Fig.8 Spectrum of velocity fluctuation in the pemeable breakwater(Case7).
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