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In order to develop the method for the calculation of flow resistance acting on cage net, the relation between the velocity reduction
factor and S./S, the ratio of total area of netting projected to the perpendicular to the water flow S, to wall area of netting S, was
derived based on the numerical and experimental analysis of the wake flow through a netting twine simplified by a cylinder and a
netting panel. The velocity was reduced in accordance with the velocity reduction factor when the flow passed the netting panel
upstream of a cage net. The proposed method for the calculation of fluid force acting on a square cage net was based upon the
assumption that it could be divided into four side panels and one bottom panel. It was proved that the force could be calculated
by the sum of the drag forces acting on the individual netting panels,
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Table 1. Netting materials of model nets used in the experi-

ment
Net  Materials (mm) (mym) A ((feg.) (fr‘;:z) Su/8*
A Nyl";‘pTlg 20 034 1380 0049 90 24460 0.099
B NY‘°§‘pT13 20 039 1260 0062 90 30958 0.124
C Ny1°g‘ApT1§} 20 048 1380 0070 90 34794 0139
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Fig. 1. Developed drawing of model net (unit: mm).
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Fig. 2. Model experiment setup for measuring drag force of
cage nets (unit: mm).
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Fig. 3. Comparison between free velocity U and wake velocity
u through a netting panel.
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Fig. 4. Cp and /U by S./S of netting panel.

@A% DAL oIg3e Y 729 284 FEFE §
+AY) Axe BLY 1B7E FHY 589 S8 UR
3¢ 4 Ut

3879 S8 & = AgAgd we gt

AutAo 2 87 AYAFE £59 AFd IR ¢
A B £5E ofe Aol WS Fadd, &A 179 2EFH
o] Az} gk WciE Bl A71A gAut $28 21859
Zol 273 o) 1B M2 d&dA AXHo glod FAG
L e =

I8 99 339 5= 3EY FE IFd £z AH
AL T3 FF9 do| g
7 17ﬂ«1 aEReE %

937 He) §4 U9 )

Ne 393 AA gz &
}8 FFe % u% IBPS B
24 TeT 2ol dehd,
_u
A

ag 2Re \3 A 2
Be o &, 187 29 58
& A olam dge F&
9% @ Al QNE FAY & o, 47 FFE FA
w2 A2 Alo)7} 7 AE Az &30
49 2218 2BolN 18 9 FHY $EE 4S 4T o)
Zadr



2 9 289 F5A% 517

e &5 k& goeng
U=U-r (6)

olx, F WA 123 F7F &d $AdE A WA 2BFE F
HA 2839 $79 59 22 &5 =59 317 R

U=U - r=Ur? N

ol .

©)4 2 (D& H43td 2189 55 gkl 01393 BA 7
29 $39 2 A W 4&3A4 &0 1misY 3FY 4A
o e 2% 3 28 Wre §& dste 7 29, 139
TEZE THE A A 28 WYY §45& 092m/s50H, 3%
IEFE FAF F ¥4 ASAE 078 m/s0l T wpAgeR
549 212748 3T A U4 28 W §42 066 m/s2A,
IERE FAI] AY 271 f&o HH 4%50F ¥ AE
¢ 5 Ak ol% 2 AN & AxE A HEME g
2 43¢ 3¢ 330 s7EG

&Y, 283 589 4# Aol dxE F{7Y T Uy &
X AL %S vA e, og 2& JFL F4AY md2
FH FAE £ 3oy, &= FAE 289 ond w¥e) 99
Wl A 2gdd 27] 9A9 #d€.

5

o b

3. 4R =9 22/d I8 ABsts REAY
1D I29 W 18X Y= E%
Fig. 5t ¢ 23430 o4& $58 229 FHd R4ste
FrEATe e 48 2182 84¢ ALZA, 18R S5 &
€22 A yERen, §49 AFd vty Frisgd.
389 A7 aAE %t BY 187 AASE ¥
RoR, 4F +4Y T8N Zid 4T 259 ¥ A
He dtde 229 T4 e F5ALY g& 24450
A ALY F e, o9 2 ZAH Wil dAR H4d

2500 I .
2000f — & NetA (S (S=0.099) —
— —A— — NetB (S,/5=0.124) R
1500 —-~O—-—~ NetC (8,/5=0.139) KT
s "/
1000 Lo
- 7
: e |
) - Ve
g‘ L ,./'/“
=~ 500 LA
@ RV d
2 )//
8 - <d
=] .
e e
(=]

© o

2 0.4 0.6 0.8 1.0
U {(m/s)

Fig. 5. Relation between drag forces and water velocity in case
of undeformed nets.
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Fig. 8. Relation between drag forces and flow velocity in case
of deformed nets.
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of deformed and undeformed nets.
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