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Fig.1 Experimental facility of circulating tank
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Fig.2 Sketch map of low aspect ratio

vertical cambered otter board
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Tab.1 Experimental program
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% factor

I v o angle of attack

i f B heeling angle -10°; -5°;0°;5°;10°

YA f y trim angle -10°; -5°;0°;5°;10°

i m/s flow velocity
TE BEMUA S — 10°H - 5O/, BL 45° mffi AU 50°F0 60° vh £y
Notes: The test angle of attack is 45° instead of 50° and 60° when
the heeling angle is - 10° and -5°
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Fig.3 Lift coefficient and drag coefficient plotted versus Reynolds number for each angle of attack
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Fig.4 The lift coefficient,drag coefficient and lift to
drag ratio of otter board (g =0°,y=0°)
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Tab.2 The max lift coefficient and the max lift to drag ratio of otter board at

different heeling angle and trim angle

B i B

sy

heeling angle Cumss Ko trim angle Cums Ko
-10° 1.816(a =25°) 3.405(a =10°) -10° 1.823(a=25°~30°) 2.406(a =15°)
-5° 1.736(a =30°) 2.827(a=15°) -5° 1.621(a=35°) 2.729(a =5°)
0° 1.699 (a =30°) 2.421(a=15°) 0° 1.699 (a =30°) 2.421(a=15°)
5° 1.636(a=30°) 2.601(a=10°) 5° 1.766 (a =30°) 2.572(a =10°)
10° 1.576 (a =35°) 2.671(a=5°) 10° 1.598(a =35°) 2.202(a=15°)
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Fig.5 The lift coefficient,drag coefficient,buoyancy coefficient and lift to drag ratio of

otter board at different heeling angle and trim angle
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Tab.3 Hydrodynamic performance comparison among different types of otter board

TrE FARMC. BLIREK Cy TR K
R4 A 25 74
) working angle lift drag lift to
es

P of attack coefficient coefficient drag ratio
41 AR 4 rectangular flat otter board 40° 0.82 0.72 1.14
15 159 9 iy 1 FF 4% 4 4 oval cambered otter board 35° 0.93 0.74 1.25
B 9% bz 2 T AR L high aspect ratio vertical cambered otter board 25° 1.30 0.50 2.60
St VOB T AR LYY vertical cambered V type otter board 25° 1.68 0.72 2.33
4%V R PIAR L' rectangular cambered V type otter board 35° 1.31 0.75 1.75
ABFFE this study 30° 1.70 1.14 1.49
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Hydrodynamic characteristics of low aspect ratio
vertical cambered otter board

LIU Jian, HUANG Hongliang * , CHEN Shuai, LI Lingzhi, WU Yue, XU Guodong, RAO Xin
(Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation ,Ministry of Agriculture ,
East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China)

Abstract.; For analyzing the hydrodynamic performance of low aspect ratio vertical cambered otter board at
different angles of inclination and angle of attack, the lift coefficient( C, ) ,drag coefficient( C ) , buoyancy
coefficient ( C, ) and lift to drag ratio ( K) were calculated through the tank model experiment. The
experimental results were as follows: (1) C, and K showed a trend of first increasing and then decreasing
with the increase of angle of attack () , C,, reflected an upward trend with the increase of o (2) With no
Lmax ) Was 1.699 [in this case C, =1.140,K =
)was 2.421 ,in this case C; =1.120,C, =0.463;(3)
=1.816(a =25°,8= -10°) ,K, ., =3.405
(a=10°,8= —10°). The otter board had a certain buoyancy when 8 was -5° and - 10°,the average

angle of inclination, when o =30°,the max lift coefficient( C
1.490. When o = 15°,the max lift to drag ratio( K,
When the heeling angle(8) changed between -10° -10°,C,,...
buoyancy coefficient was 0. 16 and 0. 25 respectively, when o was between 10° —30°; (4) When the trim
=1.823(a=25°or @« =30°,y= -10°) ,K,,, =2.729(a =

5°,y = = 5°). The otter board had a certain buoyancy when y was - 5°, - 10° and 5°, the average

angle(y)changed between -10° -10°,C, ..
buoyancy coefficient was 0.16,0. 18 and 0. 16 respectively, when o was between 10° —30°. It is suggested
that the best working scope of angle of attack was between 15° —30°,in which case C; >1.1 and K > 1.45.
Finally compared the hydrodynamic performance of different types of otter board, we provided a reference
basis for the rational use and further development of the new types of otter board.

Key words: vertical cambered otter board; hydrodynamic characteristics; model test
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