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Wave Forces Acting on a Cylindrical Aquaculture Fish Cage
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Abstract : In this paper, the wave forces on a cylindrical aquaculture fish cage, which consists of the porous mesh
with the uniform porosity, are analyzed using matched eigenfunction expansion method. The boundary condition on
the porous net is derived based on the Darcy's law, which implies that the velocity of the fluid passing through the net
is linearly proportional to the pressure difference between two sides of the net. The wave forces and wave responses
are investigated by changing the porous parameter of porous net as well as the submerged position (floating type,
bottom-mounted type) of an aquaculture fish cage. It is found that the wave forces on a bottom-mounted type are
largely decreased compared with that on a floating type. Also, the porosity of the netting structure plays an
important role in reducing the wave forces and the wave elevation in the vicinity of an aquaculture fish cage.

Keywords : aquaculture fish cage, net, porous parameter, eigenfunction expansion method, wave force

1. M = (floating type), =1 o}l “22]8H= +%52] (submerged type),
A flell a7 A715= 2H4] 2] (bottom-mounted type), 2201

Sufjol] A FAAVEES T IRl sk FIAS & upet ek Y x|o]Fo] 7hsst 574 (elevating type) .
Hal7] o] 9] T2 Uivlou} S7 3ol JFE o mH] At s 7 Stk 2ad UIET AR v st &
3 oo FHo R Q1A E 11 ik SIS A Pl 4= &5 2 £ Adoltth
2be B TR ofEEE SlElA RS HA 2 FANAEES] 2EG A2 FaMd F2EY gheele] )
718 4= q7] Wil $dRIskAlo] 1 A QlE Ao B S ARgEAlel tislo] W o] el o|$ith. Chang(1983)
Ar|Aok st} whebA] Elgoluh 71 do | Soll AHA i < G Eehs T vkl oste] MAE = e A
Fatol g e g ol WEH Qlsl] A ES] T8, o] & EHgete] At ALl e T
Kol As] Bash olF 213 A QAV]ERE oA Aol o)t Tke] WAk F S-S 3|4 5k3ITE. Wang and
Aol 2H-gshs vgskeel ek TS A7 879 Ren(1994)= 2709] 9% 250 A4glol g)x8h

7HFE] AL ES ASHA B Q45 dAe 15 5 A% e 250 o dE FxEe] £
QPol|A] o FE FAsh= Al Bt FEE = FEA9t TEEY W o) A8eke vgslsel st siAlslE A
o) FE J1 e 5% 8|3 IEHO] s Hols AT, Z(2002,2010)2} Cho and Kim(2008) 53
5 37ke gusl] 98 Heim)E FAE o] Aok w3k oF ks S T A9 ket @A ow vl st
AT AAFAE flete] AlFEEe} A= d52o] Th= Darcy®] W25 o]8ato] 833 HAF BRaks wl
oh A Aol whel ERekE el w Qs A A3t TR E JNESIATE Lader et. al(2007)y> 154

*A T e 8] A A~ B 3-8 (Department of Ocean System Engineering, Jeju National University, Ara 1, Jeju 690-756, Korea, cho0904
@jejunu.ac.kr)

63



64 =z

2o g,: ] 42& :rL-g].jr_ 218 7k B w3} Zhao et al.
™

_X_'

k4= 7119 (eigenfunction expansion method)<

CAFEZREOE oftflel FAY TS
]i Vhe] o o® vraL, 7F fodellA
? sk %, 7 @] thk= AEHEeA WAl
] 1i 7L1:]._‘ 7@ 1—_7]\_7-]/\1J+ 31—7;1] l%_ﬂ]./\sl _‘_7_%
FARE vebdls Aaas 48sto] ehdst
L 2B =gl nldlehs 3= Al
A 28| 9 21 5 vRgTbEA A

g5l ezl HESHS Asngi,

E
ol
ol
2
o
2
ol
oﬁ 32

S o,
e ol
2 e
O oE

M

)“l}ﬂ Oﬁl

of

(
ofk
M

[} _1},
SOy

2 of
w2,
-4
ol
ol

]IO
iyl

(e}

my &
L

>

T
(e
1o 3%

oft >
o]

il

G

=2
X,

Al

o,
d

al ok FHAE HIESA, A o ® sk, A
e S Ao ® TPsha FAYARY] S SR
=l 7Fsstt. AR A& 4)3 T3 (0)E 7
I xF0] oFe] Wk v stk ARgkre) 3RS
st SEX S o, 6,z,1) = Re {(-igl 0)AHr, 6, z)e'
e % %1 ow Aﬁﬂ*k n(r@ ¢(r90)°1v}

=

Fig. 1. Definition sketch of a cylindrical aquaculture fish cage.
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