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Abstract

. Underwater glider with a single buoyancy engine could generally obtain propulsive

forces by moving the center of buoyancy and gravity. Futhermore, The hull and internal structure

of underwater glider are designed according to the purpose of long—time operation, high speed

and a wide variety of payloads (sensors, communications and etc.). In this paper, Ray-type

underwater glider featuring flatfish is considered in view of hydrodynamics. The hull design is

especially performed by the analysis of fluid resistance and dynamic performance. The resistance

performance is analyzed using the Computational Fluid Dynamics (CFD). In addition, a simulation

program is implemented in order to verify the validity of dynamics modeling and dynamic

performances.
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¥ 1. CFD &l =74 (1 ¢A)
Table 1. CFD analysis condition (Step 1)

Case Type Angle (o) | Thickness [m]
1 Torpedo 0° 0.1
2 Ray 30° 0.1
3 Ray 30° 0.1~0.25
(New type) (Smoothing)

® 2. 84 Aol =7 (2 dAD)
Table 2. Case study (Step 2)

Case Angle (o) Width [m] Length [m]
1 tan35° 1.23 1.8
2 tan27° 0.945 1.8
3 tan25° 0.866 1.8
4 tan27° 1.04 1.98
5 tan25° 1.04 2.16
6 tan25° 0.866 1.8
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RANS  (Reynolds averaged Navier—-Stokes,
RANS) 782 olm, 3xk v d AldE4d A
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Fig. 4 Computational flow analysis results
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(a) Buoyancy engine device
(b) Attitude control system

Moving weight

Buoyancy control piston
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Fig. 7 Configuration of buoyancy engine

Fig. 6 Coordinate system of ray—type
underwater glider
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