Bull. Korean Soc. Fish. Tech. 40(3), 2004 SRR AR @R, 40(3), 2004

A2 g0l EL] FAY3HY Ao 28 AT
- 2. A7 A sjolEe] £ -

HEAT - HiXHE - otElE - 01FET - MRS
ZPsamety - R AT

The hydrodynamic characteristics of the canvas kite

- 2. The characteristics of the triangular canvas kite -
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Abstract

As far as an opening device of fishing gears is concerned, applications of a kite are under
development around the world. The typical examples are found in the opening device of the
stow net on anchor and the buoyancy material of the trawl. While the stow net on anchor has
proved its capability for the past 20 years, the trawl has not been wildly used since it has been
first introduced for the commercial use only without sufficient studies and thus has revealed
many drawbacks. Therefore, the fundamental hydrodynamics of the kite itself need to be
studied further.

Models of plate and canvas kites were deployed in the circulating water tank for the
mechanical test. For this situation lift and drag tests were performed considering a change in
the shape of objects, which resulted in a different aspect ratio of triangle.

The results obtained from the above approaches are summarized as follows, where aspect

ratio, attack angle, lift coefficient and maximum lift coefficient are denoted as A, B, €, and
Crmex respectively :

1. Given the triangular plate, C;... was produced as 1.26~1.32 with A<1 and 38" <B<42".
And when A=1.5 and 20°<B<50°, C, was around 0.85. Given the inverted triangular
plate, Cprme was 1.46~1.56 with A<1 and 36°<B<38". And when A=1.5 and 22"<B<
26°, Crma was 1.05~1.21. Given the triangular kite, Cr... was produced as 1.67-~21.77
with A<1 and 46°<B=48". And when A=1.5 and 20°<B<50°, €, was around 1.10.
Given the inverted triangular kite, Cprn. was 1.44~1.68 with A<1 and 28°<B<32°. And
when A=1.5 and 18°<B=<24°, Cpr,.m was 1.03~1.18.

2. For a model with A=1/2, an increase in B caused an increase in C; until C; has reached
the maximum. Then there was a tendency of a very gradual decrease or no change in the
value of C.. For a model with A=2/3, the tendency of C, was similar to the case of a
model with A=1/2. For a model with A=1, an increase in B caused an increase in C_
until C; has reached the maximum. And the tendency of C, didn't change dramatically.
For a model with A=1.5, the tendency of C, as a function of B was changed very
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small as 0.75~1.22 with 20°<B<50". For a model with A=2, the tendency of Cp as a
function of B was almost the same in the triangular model. There was no considerable
change in the models with 20° <B<50°.

. The inverted model's C; as a function of increase of B reached the maximum rapidly,

then decreased gradually compared to the non—inverted models. Others were decreased
dramatically.

. The action point of dynamic pressure in accordance with the attack angle was close to the

rear area of the model with small attack angle, and with large attack angle, the action point
was close to the front part of the model.

. There was camber vertex In the position in which the fluid pressure was generated, and

the triangular canvas had larger value of camber vertex when the aspect ratio was high,
while the inverted triangular canvas was versa.

. All canvas kite had larger camber ratio when the aspect ratio was high, and the triangular

canvas had larger one when the attack angle was high, while the inverted triangular canvas
was versa.

words : canvas kite (8X), plate(33), trawl(EE), aspect ratio(F3H]), attack angle(gz}h,
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Fig. 1. The design drawing of plate models
(unit : mm).
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Table 2. The attack angle and the efficiency

of test model as a function of

polygonal shape and aspect ratio

attack
” 77 model angle (0) CLmax CD CI,max/CD
Tsl 42 1.29 1.11 1.16
Ts2 40 1.32 1.07 1.23
T5 Ts3 38 1.26 0.95 1.33
(Tr5)
Ts4 30 0.95 0.56 1.70
Tsh 28 0.91 0.51 1.79
Tsrl 36 1.46 1.01 1.45
Fig. 2. The design drawing of canvas kite Tsr2 38 1.56 1.19 1.31
models (unit : mm). Tsr3 36 1.46 1.02 1.42
Tsrd 26 1.21 0.60 2.01
Ay gl nEt Tsrb 22 1.05 0.42 2.53
. T1 46 1.75 1.38 1.27
1. Z&dol| e & &3 Hin
< ° e T2 48 177 133  1.33
FHstazt AztE moo g FIPuE 1:2, 1:1.5,
1L 151, 217} 98 o8 Aps Wi A2 T4 38 1.23 0.84 1.45
Fig. 4, Fig. 5, Fig. 63} zt}, Trl 32 1.59 1.20 1.32
A9 el A9 Fig. ), Al e €, of Tz 32 168 120 140
W3l 2347} 1 o8k Tsl, Ts2, Ts3oA e Tr3 28 1.44 0.91 1.58
Gzto] F7kgel el wlwd guksly LA Trd 24 1.18 0.66 1.79
F7V8ltirl 38~427 oA Hujgkel vehd vk, &
Bul7h 1.5 o}Akol Tsd, Ts5e|A @xbxch w) Tr5 18 1.03 0.46 2.22
Table 1. The used models in efficiency test by its shape and size
) size (spanXchord, mm)
material & shape
177 X354 204 X 306 250% 250 306x204 | 354X%177
stainless %l:igggig Ts1 Ts2 Ts3 Ts4 Ts5
plate (reverse) Tsrl Tsr2 Tsr3 Tsr4 Tsrb
Triangle T1 T2 T3 T4 T5
cell{r.l::s Triangle
! (reverse) Trl Tr2 Tr3 Tr4 Tr5
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Fig. 3. The efficiency of the triangular plate
in accordance with the angle of attack.
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Fig. 4. The efficiency of the inverted triangular

plate in accordance with the angle of
attack.
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Fig. 5. The efficiency of the triangular

canvas Kkite in accordance with the
angle of attack.
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Fig. 6. The efficiency of the inverted tria—
ngular canvas kite in accordance with
the angle of attack.
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Table 3. The vertex position of camber and
camber ratio

attack angle

model 20° 40° 60"

D r D r D r
T1 30.36 6.91 32.93 6.95 43.34 7.13
T2 30.77 7.04 33.56 7.11 43.37 7.24
T3 31.50 7.22 34.21 7.23 4452 7.30
T4 32.12 7.27 34.38 7.32 44.78 7.40
T5 31.83 7.42 34.85 7.55 4558 7.57
Trl 5272 7.07 51.60 6.96 50.92 6.85
Tr2 5270 7.21 51.27 7.05 50.63 6.98
Tr3  52.60 7.27 51.15 7.20 50.41 7.12
Tr4 5255 7.32 51.14 7.27 50.45 7.19
Tr5 5257 7.51 50.79 7.48 50.30 7.37

* p! vertex position of camber(%),
»: camber ratio(%)
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