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The authors propose to use the vortex generators in order to improve of the efficiency for the
cambered otter boards.

The equipments and testing method of this model test was the same as the previous report.

This study was tested for 6 models such as the single cambered, the V-shaped cambered and the
slotted cambered otter board without and with vortex generators.

The results obtained are as follows:

@ C, of the single cambered model otter board with vortex generators was increased about 10%
in comparison with that of model without vortex generators, Cp, decreased 2%, and L/D increased
5~20%.

@ L/D of the V-shaped cambered model otter board with vortex generators was increased

10~20% in comparison with that of model without vortex generators.

® C, of the two slotted cambered model otter board with vortex generators was increased about
20% within an angle of attack 25° in comparison with that of without vortex generators, Cp
increased 5~20%, and L/D was higher than prototype within an angle of attack 20°.

@ The separation point of the model otter boards with vortex generators was removed backward
a little in comparison with that of the model without vortex generators.

® Flow speed difference of the back side to the front side of model otter boards with vortex
generators was increased a little in comparison with that of the models without vortex generators.

® The size of separation zone in case of the model otter boards with vortex generators was
decreased about 10% in comparison with that of the models without vortex generators.
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Structure of the various otter boards used

the efficiency and the visualization model

test for vortex generators.

(A) single cambered otter board

(A*) single cambered otter board with
vortex generators

{B) V-shaped cambered otter board

(B*) V-shaped cambered otter board with
vortex generators

(C) slotted cambered otter board with two
slots

(C*) slotted cambered otter board with two
slots and with vortex generators.

Table 1. Specification of the various otter boards used the efficiency and the visualization model test

for the vortex generators

Projected Dimension

Area

Code Shape (mm) (m?) Condition
A single cambered 150L x 250H 0.0375 AR*:1,67, C.R*:12%
A* single cambered 150L x 250H 0.0375 A R:1.67, CR:12%
B V-shaped cambered (132-164-128)L x 255H 0.0375 AR:1.67, CR:13%
B* V-shaped cambered (132-164-128)L X 255H 0.0375 AR:1.67, CR:13%
C slotted cambered, 150L x 250H 0.0375 A.R:1.67, CR:12%

with two slots S5.5* [ 6x250mm
S.P*:0.1C, 0.75C
Cc* slotted cambered, 150L x 250H 0.0375 AR:1.67, CR:12%
with two slots 5.5:6 X 250mm
S.P0.1, 0.75C

A,B,C: otter boards without vortex generators A*, B* C*

A.R* : aspect ratio C.R*: camber ratio S.S*

. otter boards with vortex generators
s slot size S, P* .

slot position
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Fig. 2. Effect of the vortex generators on the
performance of the single cambered model
otter board,
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Fig. 3. Effect of the vortex generators on the
performance of the V-shaped cambered
model otter board.
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Fig. 4. Effect of the vortex generators on the
performance of the slotted cambered model
otter board with two slots.
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Fig. 5. Photographs of the visualization for the
streak-line around the single cambered
model otter board without and with vortex
generators at =15, 20, 25 and 30".

(A) without vortex generators
(B) with vortex generators

Fig. 6. Photographs of the visualization for the
streak-line around the V-shaped cambered
model otter board without and with vortex
generators at « = 15, 20, 25 and 30°.

(A) without vortex generators
(B) with vortex generators
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Fig. 7. Photographs of the visualization for the
streak-line around the slotted cambered
model otter board without and with vortex
generators at a =15, 20, 25 and 30°.

(A) without vortex generators
(B) with vortex generators

@ Ehdel HER

BT, V-BERY 2 S RMETURBIRC) of
P71 S FabebA] esshe oot FARE we B
el ehsted 2 Fefoll 4] Bﬁ;\iﬁfﬁﬂ ofd sEdg
st YERAE T Slsted 75 0. 1m/secol A
d7E 15 3074 57 ZHA —1_-1 W3] 7] A

“Alg el ERIERIKERS] A S EAMMRS Fig 8

o, V-#me Fig %,
747} ehilsie,

SRWIA-S Fig, 1004

—289—



R - ERE - FRE - B

Fig. 8. Photographs of the visualization for the
time-line around the single cambered model
otter board without and with vortex
generators at a =15, 20, 25 and 30°.

(A) without vortex generators
(B) with vortex generators
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Fig. 9. Photographs of the visualization for the
time-line around the V-shaped cambered
model otter board without and with vortex
generators at a =15, 20, 25 and 30°.

(A) without vortex generators
(B) with vortex generators
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Fig. 10. Photographs of the visualization for the
time-line around the slotted cambered
model otter board without and with vortex
generators at « =15, 20, 25 and 30°.

(A) without vortex generators
(B) with vortex generators
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Fig. 11. Photographs of the visualization for the
size of the separation zone in case of the
single cambered model otter board without
and with vortex generators at a =15, 20, 25
and 30°.

(A) without vortex generators
(B) with vortex generators

Fig. 12. Photographs of the visualization for the
size of the separation zone in case of the V
-shaped cambered model otter board
without and with vortex generators at @ =
15, 20, 25 and 30°
(A) without vortex generators
(B) with vortex generators
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Fig. 13. Photographs of the visualization of the
separation zone in case of the slotted
cambered model otter board without and
with vortex generators at a =15, 20, 25 and
30°.

(A) without vortex generators
(B) with vortex generators
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