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Vertical tail fin A I

Main wing

Towed underwater vehicle

Tail wing

Fig. 1 Towed underwater vehicle and coordinate systems
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Fig. 2 Model for tank test
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Table 2 Test condition of captive model tests

Lift Drag

o Tank test o Tank test
z -+ CFD Zz| —=CFD
=) . [+ 5
T
0 20 40 60 0 20 40 60
delta [deg] delta [deg]

Fig. 3 Captive model tests) (No. 1.1-1.5)
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KPRMUEDA NG &7 L 2RO D=0, aifil#EhiE
PR SEER % Table3 ISR 44 TITo7. —Hil& LT, &
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FER L ZUCxnT 5 CFD AR O R % Fig. 4 1T
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Table 3 Test condition of Forced oscillation model tests

ES i ES J2 HE | R
B & " # [m/s] | 44
H [deg]

11 A A A 05 0

12 10

13 20

14 30

15 40

16 g g 0

17 10

1-8 15

19 20

1-10 25

111 30

1-12 35

113 40

114 31

1-15 32

1-16 33

117 34

1-18 35

1-19 36

1-20 37

1-21 38

1-22 39

1-23 45

1-24 50

1-25 1.0 0

1-26 5

1-27 10

1-28 15

Pure Pitch
FBR Pitch £4 BT | Pitch A%k
F5 [deg] [mrs] [Hz]
2-1 5 0.5 0.145
2-2 0.247
2-3 1.0 0.291
2-4 0.494
2-5 10 0.5 0.145
2-6 0.247
2-7 1.0 0.291
2-8 0.494
Pure Heave
FER Heave IRIE | AL Heave J&
& [m] [m/s] b
[HZ]
2-9 0.1 0 0.1
2-10 0.3
2-11 0.5 0.1
2-12 0.3
2-13 1.0 0.1
2-14 0.3
2-15 0.15 0 0.1
2-16 0.3
2-17 0.5 0.1
2-18 0.3
2-19 1.0 0.1
2-20 0.3
Pure Surge
FR Surge 1EIE HLALOE Surge A%
Hh [m] [m/s] s
[H7]
2-21 0.1 0 0.1
2-22 0 0.3
2-23 0 0.5
2-24 0.15 0 0.1
2-25 0 0.3
2-26 0 0.5
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Fig. 4 Forced oscillation model tests
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Controllers Plant models
Control - PID
target I .
= Linear
] Control i Control
¥ LQI : ; model
; nput 0 output
- +
i
1

10103]3s

Non- J

v liinear
model

Fig. 5 Control system block diagram
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