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Feasibility Study of an Underwater Glider with Independently Controllable Main Wings (1% report)
— Development of an Experimental Underwater Glider —
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Summary

The authors are planning to develop an ‘underwater glider with independently controllable main wings’ for the use
of oceanographic survey, monitoring of marine environment, fisheries, ocean exploration, and marine sports /
leisure activities. Underwater glider has no propulsive machinery, and so this silent and safe vehicle can be
maintained with relative ease and is easy on environment and many forms of life in the sea. The first report
deals with development of an experimental underwater glider. The glider was designed for much of a high
performance of motion. Main wings, upper rudder, diving rudder, movable balance weight, and vent - blow valves
can be remotely operated by using the 6-ch-radio-controlled system. Three-component-force test has been
conducted in a circulating flow channel so as to obtain hydrodynamic characteristics of the glider. Motion
performance of the glider was also observed in a towing tank and a diving training pool. Various kinds of
experiments leads to the conclusion that the ‘underwater glider with independently controllable main wings’ had
an admirable motion capability as compared with conventional ‘underwater gliders with fixed main wings’, and
therefore practicability of the proposed glider was demonstrated.
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Fig.1 Equilibrium of forces acting on an
underwater glider in diving.
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Table 1 Principal particulars of the experimental
underwater glider.

Length 0.83 m
Breadth (wing span) 0.82m
Height (including upper rudder) | 0.18 m
Diameter of body - 0.085 m
Mass 4.39 kg
Volume excluding ballast tank 4.66¢
Volume of ballast tank 0.52¢

Time to vent / blow gas 3.0/1.6 sec.
Wing section, profile NACA 0009
Wing chord 0.12m
Cruising speed 0.2 ~1.0m/s
Operation depth 7.0m
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Fig.4 Cruising experiment in the towing tank of OPU.
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Fig.5 Arrangement of experimenf in the circulating
flow channel (a) and 3-component-force (b).
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Table 2 Experimental conditions for 3-component-
force measurement.

Angle of attack of the
glider body against

Angle of incidence of
the main wings to the

water flow (deg.) body (deg.)
(1) +2,+4,+6,18 0
(2) 0 2,+4,+6,+8
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Fig.6 Non-dimensional lift.
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Fig.7 Non-dimensional drag.
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Fig.8 Lift / drag ratio.

Fig6 LY, Bhit, BHRERICI-TEYsIZEL
BIE—BLTWAZ bbb, T2, HHE, EEORT
BEFFLEEEEES ®F0 W) ), BERSTEHE
ZAELZVWOT, BERE CHEEIC/ESTEE (B)
WA B L ET/REL o TV, FLALD 5 & A —
3B EEMSIHIEEAKF 7 T A F— (W) OFBHEINTA
B Fg? B, BHbhE<ky (Fige) , BhL
LNEL o TWE (Fig8) Zihbd, 7945747
BEIIEEEAOFRENEND ZEBHA NIRRT,

Fig 2 IR ENLBRFBRETRBE D o L AEEE L Bk
¥R5E, Bz, TEROBMBED 2 deg. DHE, BER
BN 0.6 m/s T, BHLLLN 4 CHEINTWS2, Fig8 D
FEMSTEERAR S S A X —OFTEBATAED 2 deg.?
FEES 0.6 m/s DL (OW-0.6) OBHLLA 4 T, BR<—
BLTWAZ EBEND B, LER-T, SEHERICR
FBTFAF 4 FHEOERSHEEESELER LD TH-
T L HMTT B EMBTED,

B, MECELEAVICHRELERERE— AV MR
Fig.9 lo& ¢, ®B& v, TRMIHHEAF S Z A F— (W)
ORHENT— A > MI, BEEERAF I 74 ¥ — (B) T
~B e TROBMAENRRELZZILONTEIYIREL R
B Rbhol, ZOERTE, KEREIIEA AT
LB LICEEENTWALEDI, BEREKP T T 5
— (B) Tlit, XKEREIZIIZbLBHIC X » THEENE—
Ay MR ERTWA DK LT, ERMSIHIEER AT 7
S 45— (W) CRAEREICEAIT RN DITHE
BRE—AY MRRELL BT LEZDBN D,

02
= o o
3 0.1 @ 5
=
5 a i 3
g ? i 5 L
2 3 § z xB-05 xB-06
5 A 5 -B-0.7 +B08|
-E-0.1 x o] —
©W-05 CJW-0.6
°© AWO7 OW0.8
0.2 : READ
10 -8 6 4 -2 0 2 4 6 8 10

Angle of attack / incidence [deg.]

Fig.9 Pitching moment about the centre of mass.
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Fig.10 Spiral vertical surfacing (Time in second).
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Fig.11 Circuitous motion by controlling main wings
as aileron (Time in second).
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