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Abstract : The influence of different appendage shape on the characteristics of hydrodynamic forces on Manta-type Unmanned Undersea
Test Vehicle(MUUTV) was discussed experimentally. Fuselage only MUUTV model and two types of MUUTV model with different
appendage geomelries were considered as the subject of discussion. Oblique tow experiment was carried out in circulating water channel
with three MUUTV models. A point of difference in hydrodynamic force characteristics among three models was indicated. Furthermore,
the linear hydrodynamic derivatives obtained from model experiment were compared with theoretical calculation results from slender body
theory, added mass theory and etc. Based on the hydrodynamic force characteristics, motion stability of two types of MUUTV model with
different appendage geometries was compared each other. Through the above analysis, the more suitable shape of appendage geometry
was made clear.
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Fig. 1 Design concept of MUUTV

Solid line : Inmitial appendages
Dotted line : Modified appendages
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Fig. 2 Drawings of MUUTV

Table 1 Principal dimension of Initial and Modified models

Item Initial model | Modified model

Fuselage

length (L) 120 m 1200 m

breadth (B) 440 m 440 m

height (HD 12 m 120 m

disp. vol. 388 = N8B »

centroid from nose 633 m 633 m
Fore horizontal plate (2)

root chord 100 m

tip chord 080 m

span 100 m
Aft horizontal plate (2)

root chord 1.0 m 152 m

tip chord 080 m 115

span 1.00 m 173 m
Upper vertical plate

root chord 200 = 200 m

tip chord 045 m 045 o

span 100 m 100 m
Lower vertical plate

root chord 000 =

tip chord 380 m

span 097 m
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Fig. 3 Coordinate system and notation
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Fig. 4 Velocity distribution at working section of circulating

water channel( U, mean velocity)
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Fig. 5 Experimental apparatus for oblique tow test (Modified
model)
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Fig. 6 Non—dimensional sway forces and least square fitting
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Fig. 8 Non-dimensional heave forces and least square fitting
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Table 2 Theoretical calculation results of linear hydrodynamic
derivatives and comparison of some of them with
model experiments

Derivative | FUSC188E only | Initial model n{odiﬁed model
cal. | exp. | cal | exp. | cal | exp.
v, | -00101 -00157 -00527 | 0055 -00371| -0.0406
N | -00094| -00012| 00058 00060 00002 00022
z/ | -02u2  -03150 04879 05461 05147 06943
i, 0034 0011 01181 01009 00528 00641
Y, 00012 00164 00107
N | 00004 -0.0080 0009
z | -o0u 0.0453 -0.0201
w | -00061 00048 | -00029
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N = (N + 22V )/ 3)
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