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Model Experiment Examination of Mooring Method
in Aquaculture Net Cage

En-Bu Fu*, Katsuaki Nasammoro**, Katsutaro YamamoTo**,
Tomonori Hirarsar** and Tsutomu Takagi**

Abstract

A model experiment was conducted, to determaine the shape, volume and the wave force
of the aquaculture net cage in the wave. Observation of the shape, volume and wave force
of models influenced by a different mooring method, a different buoyancy of float and weight
of sinker were carried out. In this experiment, a model scale of 1/18 was moored in the
experimental tank with three different types of mooring, i.e. mooring type P, Q and R and
with three buoyancy-weight ratio. Mooring type P, Q and R was defined respectively as
follows :

P: 8 mooring lines were connected to the net cage, and 4 lines were set perpendicular to
the wave direction, and the other 4 lines were set parallel to the waves.

Q: similar to P, however, an additional 8 lines were connected to the base of the net cage
and further attached to the middle float lines.

R: similar to P, however, 8 mooring lines were connected to the base of the net cage.

The results obtained were as follows :

1. The volume of the model of type R was the largest of all.

2. The wave force on the model of type Q was the smallest.

3. The buoyancy-weight ratio did not influence the volume of model, but the wave force
became largest with an increase in the size of the float.

4. The calculated and experimental wave force action on the cage model were similar
to each other.
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R, LbEENCREE L OEETAHER/ECEESh T35, FREROBERIEIR
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mEEHE

WA ERcfHHLABEEBEMRNMEREERERCHAV-bh TV 5~ BEAFLE
FVREFTAL LTER L, COMERDOAE XL ImXImXIm OPUAEHKEY LTk H, @i
BRAOBERd2329mm, HE 2 A T6mm O£ Y = F L vEBOEESHERAEH XA TV S,
BEIIRO X 5B L,

BEESBcRAY) =274 (Frev) HxFRAL, EHBCEHR (d) tHE () olbxEY
BOERIMHEOH /I RIS L5 d =1.Tmm, 2/ =44 mm O DHFAY, TX, &
BrEHotElby 1/18 £ Lic, BROALAPR b Tz &,

A’/A=1/18=0.056 1)

d’/d=1/1=0.59 (2)
oA RBAOREEX, Y RERYELTLDLTE, RIZEEHTHD N,

w - d’fp’—p,",) (3)

u d(p—pw)
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u' /u=0.76 (4)
EitB,
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F/F=W/W=181x10"° (5)
ThH5D,

ERER X ORYHEOETEYE L IR T, BREMAK L OEYMOMEE 1 0.293 ©, B ESK
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BZEHAFR REHRAOBVI L ST, £BOMR, FE EBRASCHKABN L ERKEIHE
ENBLDEELILND, #-C, AFRTERI~3LFTI> P, QLU RDO=ZEORY

Table 1. Dimensions of actual and model net cage.

Volume of cage Diameter of twine Mesh size
(m®) (mm) (mm)

/i

Actual cage IX9Ix9 2.9 76 0.076
Model cage 0.5x0.5x0.5 1.7 44 0.077
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Fig. 1. Schematic diagram of mooring type P.
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Fig. 2. Schematic diagram of mooring type Q.
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Fig. 3. Schematic diagram of mooring type R.

Table 2. Specification of float and sinker.

anXV:ilr%l]::roifnnveV?ter B:fozllzggy Size of float B/W*
(kgw) (kgw) (mmn)
Actual cage 174 240 433 x 288 x 40(12**) 1.38
0.440 0.545 $=58(4%*), $=40(12**) 1.24
Model cage 0.542 0.904 ¢ =58(16**) 1.67
0.440 0.904 ¢ =58(16**) 2.05

* B/ W =Buoyancy of float divided by weight of nets and sinker in water
** Number of floats
¢ Diameter of float

KPEEN159g Db D% 20 HE - 72, FRIFETIXER 102 mm OERGEY 4 BHFH LI, Btk
1.67 DERRIC I ER 58 mm OFREE 16 EAH, ILFHIEi 1.24 0BE-ELRATEDY 20 Fic, X
HIZKBEEN255g Db D% 4 Nzl ikl 2.05 OFRRICHEA L IFF IR 1.67 0
HLRALT, WFRBHIL 124 DBEERLTH S,

EBREE FRIMBERFREFTORBKBERKE (RX50m, E3.8m, X 1.8m)
AL, KEZ120m TfTo FRLAEBEOHEYX 4 RT, ERICAVAEO Bk 1.1
~922sec D 5 BT, HEIX254~661cm, FEEIL7.0~222cm OFETH -7, RBRIT DD
EBHEXANBRHEHEE - CKEFR L EEAROFNERRCREL, 2 v EBAEF TR
Lz, AFBRIBAFEHTIT I bBEOETHRAOM T D5 2 ADHRFEREH1BEHIFL
P0LLT, RERLIEAOZDOENRRFE LY, ik, FEHFAROBATINIRTISC
2EDHIBEADRENE FRFRAE L1, i, MEEOHR S X OEBHLRET 51D
CAEOAECE 74 » A SHRB L1, ik, KERTEBEHOFHOBRI XK TFHES
RELTE2, N4rTIoFERIBEOETHECTTRIOOZREL 2, BEEOH
RE X EGHOREIIH 1~3 LRTHREFRATHEL 7, T, EROTHSMLE L L THRERE
WA, ETCOBRTFHKEE2/3BEHT AL,
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Fig. 4. Schematic diagram of experimental equipments.
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8Ly _ S
C=S.1y = S, (6)

ol el
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b6 RAEBERE O XWThofE AR L QBB H/L ¥ 4X1072 F i H/L 28Kk &
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LR~ B H/L CBEREEOBREREL, IRLALOAK8 Th 5 AR H/
LA5X1072 ¥ CRAEBEGR H/L ozt it 52, H/LMN5X102 2z 5
LEBEENAES D, LivL, B 1.24~2.04 0BETELLTIALLREITD S
hith i,
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Fig. 7. Relationship between the volume coefficient (C,) and H /L with different mooring type,
where H is wave height, and L is wave length.
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Fig. 8. Relationship between the volume coefficient (C.) and H/L with different buoyancy-
weight ratio, where H is wave height, and L is wave length.
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XL, 0B HCEI N oz itk 5D EBbh 5 P REFRCK T 5L E
BB EEVAE H/L & 0BG 12 R, BEAROEHOEEMIZAFES B
BEHOBEE L BERILCTH B,

BEAELFETERELL L ZOFEMBOTNNFERE X CAMEERBC ST, B2tk -
TRDLITED, ZOBRYEAL CHRE L PESENCERT BN HBLEABE L L
B L7, IDEREAMEESREOBEI VA 7 A 2% KCB X »TBLL, BRMED LV 1 7
N A (18~10°), KC ¥ (20~90) » L8O EIcEARF O HER LA MERFR L%
hrh28~11, 12~6.0, @O ETLAMOTMNIFREFMEERBIL LR 0.7~04,
06~30%FHEALL, ik, MEFEERCI Y FT, FRERBIOHRCERTIEDLE
BT, BFLtclEBTsENRT RS, BFREAT2ENDBHNIFEE 0.5, AME
EREDLO05LL, BFHKEL Y 1/3WMAKRRBOENRFHE L BHRHET 3RS
DERRTIHEE Lic, ¥, B 0HERRC I IPEEYER T 5 FEECIER T 58
HAEHELC, EBOBENLTHREGIFTEBEOT N 08T HhEL b, O EER
UCHEMES 0.87 TRUBIE L, BERIFRATAHENOHEME L ERELBE L CEVIE &
DEFRERLIONR 13, 14 TH5,K 13 BKFEHAORAIEN L BEMAE H/L £ 0BERY
Fbl, N4 BBEEHRORKEN EEVAR H/L L 0oBRYELT, Riabbibs X i
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Fig. 9. Relationship between the horizontal Fig. 10. Relationship between the vertical
wave force and H /L with different moor- wave force and H/L with different moor-
ing type, where H is wave height, and L is ing type, where H is wave height, and L is
wave length. wave length.

— 16 —



B5: BEMEEORBEMCBE T EBRR X 58

- ® P-1 - ®r1
W P2 m P2
oP3 P-3
1 03 - ﬁ 1 03 - 0
R T [
2 r & 7T
e T e I
> >
= - < 10?
{ 1 1ot 1 ! ] L 11 o1 tl 1
16? 10° 10° 10°
HL HIL
Fig. 11. Relationship between the horizontal Fig. 12. Relationship between the vertical
wave force and H/L with different wave force and H/L with different
buoyancy-weight ratio, where H is wave buoyancy-weight ratio, where H is wave
height, and L is wave length. height, and L is wave length.
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