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Abstract

The authors adopt the Unmanned Undersea Vehicle(UUV), which has taken the shape of
manta(Sohn et al. 2006). They call here it Manta—type Unmanned Undersea Test
Vehicle(MUUTV). MUUTV is based on the same design concept as UUV called Manta Test
Vehicle, Undersea Warfare
Center(Lisiewicz and French 2000, Sirmalis et al. 2001). In order to evaluate manoeuvring

which was originally built and operated by the Naval

motion characteristics of MUUTV, numerical simulation technigue has been utilized. Previous
mathematical model on manoeuvring motion of MUUTV(Sohn et al. 2006) is basically
adopted. Result of static experiment carried out in circulating water channel and a part of
NSRDC standard model(Feldman 1979) on rotational mode are supplemented. Some of the
hydrodynamic derivatives are obtained from model experiment in circulating water channel

and the rest of them are estimated.
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(a) Horizontal plan

(b) Profile

Fig. 1 Drawings of MUUTV
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Table 1 Principal dimensions of MUUTV

Ttem Dimension
Fuselage

length L=120m

breadth B=44m

height D=12m

disp. vol. V =31.88 m’

centroid from nose 6.333m
Horizontal plate (2)

root chord 1.52 m

tip chord 1.1552m

span 1.7271m
Elevator (2)

root chord 045 m

tip chord 045 m

span 0.50 m
Upper vertical plate

root chord 2.00 m

tip chord 045 m

span 1.00 m
Rudder

root chord 045 m

tip chord 0.45 m

span 0.75m
Propulsion thruster (2)

propeller diameter 0.60 m

pitch ratio 1.20

blade area ratio 0.75

number of blades 5

turning direction(looking from stern) outboard

Hovering thruster (4)
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1958)2 0|E0t0! FolC MEHMoIRE HEaE
i effective trailing edge2| ?IXl= 3.2&82| A
ANEE2 Sotol =HGIRICE MRS 3.222
MoEe| &2 =8 ASEZNZRH A6IRACH £

—/ o
et T HPO FH A+ K,= van Lammeren

I

Table 2 Hydrodynamic derivatives and
other coefficients for numerical simulation

Der. Value Der. Value

m’ 0.036854 2z, -0.515486
I, 0.000341  Z,.° -2.299410
r/ 0.001699 z -0.012499
1z, 0.002003 Z) 0.004803
g -0.027659 K; -0.001594
Zg 0.025691 K’ 0.000000
rg -0.027659 K/ -0.000338
25 0.009025 K, 0.000000
E 0.288437 K,/ 0.000338
T -0.164501 K, 0.003445
Uz 0.272727 K,/ -0.004999
Up 0.272727 K,/ 0.004999
X -0.001843 K,/ -0.078608
Koi -0.097472 K,/ -0.005973
X, 0.018864 K/ 0.000055
X/ -0.007301 K’ -0.000004
X, -0.002301 K -0.000408
X, 0.000338 M-q/ -0.004611
X,/ -0.004530 M -0.007301
X, -0.019240 M,/ -0.000338
X,/ 0.011827 M,/ -0.002301
X, 0.042278 M,/ 0.000000
Koy —0.002278 4,/ 0.000000
Xpps  —0.002350 M, -0.001129
Y/ -0.018864 M/ 0.004986
I;/ -0.000338 M/ 0.064282
v/ 0.002301 M,/ -0.040892
Yol 0.000000 M, 0.227935
Yoo 0.097472 M) -0.007865
Y, 0.007301 A5/ 0.001319
b 0.000000 N/ -0.001165
v/ 0.008262 J\g’ 0.000000
v, -0.040476 Ny 0.002301
Yo  —0.052331 N,/ -0.007301
v/ -0.005016 N/ 0.000000
Z./ -0.097472 N,/ -0.003016
Z; -0.007301 N/ -0.000338
Z, -0.018864 N,/ 0.000338
Z,) -0.000338 N 0.002811
z,’ 0.002301 N, 0.016131
z 0.026419 N’ -0.002777
z,/ -0.673837 AN/ 0.002184
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