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Hydrodynamic Characteristics of Eddy behind Two Arranged
Components of an Artificial Reef Structure

Cheng-Hai Wang*, Osamu Sato*, Katsuaki NasgiMoTo*
and Katsutaro Yamamoro*

Abstract

A pair, including a square prism and a cylinder, and a pair of square prisms, were
arranged in a row and in a tandem at different intervals, to investigate the interference of
eddies behind them. The experiment was carried out in a large-scale water channel with the
Reynolds number kept at 1.6X10*. The eddy was measured by a strain gage sensor and the
frequency and the strength of eddy were analyzed by computer based on the obtained analog
data. In the case of the row arrangements, when the interval became greater than 3 times
the width of the square prism or cylinder there existed two dominant frequencies for the
square prism and the cylinder pair, and one dominant frequency for the pair of square prisms.
Also, as the interval was increased, the eddy strength became greater and the distributions
became independent. In the case of the tandem arrangement, there existed only one
dominant frequency when the square prism was in front of the cylinder, and two dominant
frequencies when the cylinder was in front of the square prism. The eddy of the downstream
component was strongly influenced by the upstream component, and the eddy strength
became considerable weaker compared with the singular component.

] -

ATRBINCAWELBROLOPERINBRE I LTV 50, XA L REHOEE
bENOLE->T5b, TOFHOW L XE INELTREORKRKC TE 2 BROAEE, B
DI E fo L OWMENZWEHEE IR - T 3, ALREBICAPVIBET 50RO EE
DRERERTHIDEELZLRTWAY, Ui L, ZhFEF¥To ATREBETAREENTRS
P TRVCTHhIAFROABERECLHIOBR L OVWTENRIEER SR T2y,
ZOHH A TR, BEFbh TV A8E0 ATAEORENLERTH ch LA, =4
B, HAROHMHERLED, chbolBEP»HhohcEmcB v eHedoBRoBRIRICk
5 —BRLEELTRAOENEHEZREL, BHOXXIXALEE, FTOoEHEOEIIM
AREEARLAE L, ARKIASEEARLIE RD WG LA, Eoi® ci, mA
BEMNOBREOETBFEO B I IEAOR T INE-TLEFOLMAELUE RSB Z 2R L1,

* JLEERF K EF ARG R
(Laboratory of Fishing Gear Engineering, Faculty of Fisheries, Hokkatdo University)

—182—



EH: ATRHERMER O AR

ChbooBERIVThITHER L EECHEhOFBV RO DOTH S, FHTIE, Th
LOBEREHM Y EDI > ICHELRLZONRAEEBEDATRAE RO YA BT DT, BEED
HbEVCASEE L EHEOR S XX WHEAREE L F I LT 2 EF IR E Lok
OBRMBOTAANZHRESEEZB O TAZEXERNE L,

B F &

FRITIT A A FROILBERFKEFTOKBERAEL#FEH L, KEOREBOTER
EXH8m, 823 2m, FEA12m TH B, KFIX1m & Lic, ZOKER, 1 XoMBEER &
1AOHEER 2X0MNARER LY > Ly, K15ET X 5 IR T 2 Koo E DR
TEBORYFELIAALFCEEL, ZORTERYKEERGCY ClcAZ v FEAEER»D
D52 r v FORICESL, BERYELCH L TEFFIEIICER L, B LCEROIE
iZ6em, BmXi230cm THE, BRBOTHESY, i+ B CHEALLEY —C&PTecnv s v
A—RDevH—% b7 A-2EBERY 1}, v —OFERIRACETRES L 51CL
THERHEOKBPHRSDREFROKE18ecm D & 2 AR TIEELACEENCBE X TEHAIL L,
SEARREEOFLEROEL YR L, BELPEFNICERE LR vy -2 EEOEEA
~BETHOREEDO LWL H TR L, R2 M oORE LHASOMEBEREFRYTT. Wi
ERA WIICERE L-HFOKEE X 5 Lo, W RiEBCEERE L ROBRTHH. KE 4138
HoBEs,»SHASE coOROE FOER BhoErbitllaE coREERTHS, Rt
OERHEFEIOHH, <A FZAOFEIRBONES L OCEEEYEDLT, ChbDRIBEMD
KE X a TE-IERT T * — & —Wi/a, We/a, A/a, Bla T o0BEROBRKRITHRE, AL
DERTEEFE DT, 2 ZKEHOBaDEiZ6em ThH D, ZOEBRTRHEY, HAKLS L

i.lj Traverser HJ
e || — - f—-
Ava E Av4

—> Model 1 ]3em —> !
Flow Sensor
Stand
Side view
) ~—|l— Beam e
Jack j
. %F* o <>
I
— Front view
Row arrangement ' ‘ Tandem arrangement

Fig. 1. Experimental apparatus.
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Fig.2. Parameters for arrangement of two components.
1: row arrangement 2: tandem arramgement

T131,3,5,7,9 11K, AREEAROESHRTIEL 3,579 & LIk, FED 30 cm/sec icH
EBlLl, £V —CTEBLACEHEDOKRFIFT—2% A/DERL, 2 v a— 2 —CEBHEDA
BB IOFOWMEESOWTEN L JEOY v 7Y v 7 BESIL20Hz, v 7Y v 7 OBRY
11128 B TH 5, BENOBIFCEFRT 7429 X a2 @B L, TBHEOE S OEHIZIZE
B CEHELIEKIT 5 2 — & — CPrus (CPrus= Prus/ 0.5p U?, Prus (IEBHT D FEFY), o
BKOBE, UR—BEOWE) 2BV,

BREE

Aozt

1) XFoHE

B3 AR uakER AR W/a=1,3,7,9 ¢ k5 X5t ¥ FIcEBE LD
A/a=5 I BFIHLEEHED T ~AX27 b A TH 5B, B/a D<A+ ARAREMOBKIKTH 5,
Rarbbdd ki, EHOMRBA W/ae=1 05&, BBHERRE L CEERABERYFT, [
R Wi/a=3 X h k&L 2B &, chboEBE» B THACEVW LR LR LUAER S ThLh
DEFIRICENE, FLEHED ATV - DM XRUAROEKBOFTAARE L D KX,

K4 i s 5 Ll Wi/e=1,3,9,11 OB CERE L B0 4/a=5 kT3 EEHE

— 184 —



Eo: ALRESHEROREDFHRME

o}
>
&
o~
<
§ Wi/a=9
3 Wita=3 Ala=5
?:’ Aja=5 ] g
> A - -6 _5-7
E L — 1:5 4
.. a - - _3
S e =
T A - = s
10, LOx10% 10 14x10 @
08 Q,\ - o8
06 = 06
04 = - 5 04
02 — 876 04;
% o5 10 15 20 25 0
Frequency(Hz)

Fig. 3. Power spectra of eddy of the pair of square prism and cylinder in row arrangement.
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Fig. 4. Power spectra of eddy of two square prisms in row arrangement.
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Fig. 5. Power spectra of eddy of the pair of square prism and cylinder in tandem arrangement,
square prism being in front of cylinder.
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Fig. 6. Power spectra of eddy of the pair of square prism and cylinder in tendem arrangement,
cylinder being in fornt of square prism.
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Fig. 7. Power spectra of eddy of two square prisms in tandem arrangement.
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Fig. 8. Comparison of the distributions of CP,ys of the pair of square prism and cylinder with
ones combined from singular components (top). The distributions of CPpys of the pair of

square prism and cylinder in row arrangement (bottom).
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Fig. 9. Comparison of the distributions of CPpgys of two square prisms with ones combined
from singular components (top). The distributions of Py of two square prisms in row
arrangement (bottom).
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Fig. 10. Comparison of the distribution of CPg,s of the pair of square prism and cylinder in
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Fig. 11. Comparison of the distribution of CPyys of the pair of square prism and cylinder in
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Fig. 12. Comparison of the distribution of C'Pgys of two square prisms in tandem arrangement
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