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Recent advancements in unmanned submersibles, such as ROV and UUV, have revolutionized traditional submarine design by
strategically relocating the sail to a forward position, optimizing spatial utilization, This significant alteration directly impacts
submarine hydrodynamics, prompting extensive research through model experiments and computational analysis to comprehensively
understand the resulting changes, Moreover, the development of docking systems for unmanned submersibles has stimulated further
investigations into submarine attitude control and stability, particularly during docking procedures, Maintaining a stable attitude is
paramount for ensuring precise docking maneuvers, necessitating careful considerations of sail configuration, control surface layout,
and overall submarine geometry. In this study, CWC model tests were conducted to understand the hydrodynamic characteristics of
a submarine model platform used for evaluating the UUV launch and recovery system, The tests focused on various combinations
of appendages, The results, particularly in terms of the sail position and rudder configuration, show that positioning the sail forward
and using the X—rudder configuration is most advantageous for the resistance reduction and position control,
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Fig. 1 LARS and submarine platform

i

Aede SHiEne| s7E(Fig. 2)0M FH=ACE Al
B oiHe 1.2m x 1.0m(H X B), Z0[= 3.0mo|0{ = {2
2.0m/solct,

£ 7= ol o LARS MAsHIIE 2l &reh 2AL
EAES| MeHIIE =802 Feel 7|2 At MY Ak
S 2x|, gholEle] =3 FA2 EME Wiet =xo=Z 3
=[QCh Fig. 12| (a)= UUVZE 3l Az Zrsto] slell &

=13

ol JZood (b)= 2+ Bjekaloll w2 UuV sl &Ho|ct JH
=X UUvE Z0] 2,500mm, &d 200mmo|0{ &= dhafete Z
0| 5,200mm, &4 460mmo|ct. AKE ZHIte| Z2 480mm, Zo|
= 5,160mm=Z MAEICE 28HE F JIX| Z/(BB2, KSS)|
o Mido| MEhFront) = FHRear)oll fIxIg mf, &lo|E)
S{Ef7} XEF = PE} MEf 2 FESIQICE BBl TS 252 B
BlsiIgon AEE & KSSEEe U= FI[SINch 23
AlF| 3712] 1/102 M50 LOAE 0.75mo[0 X2
1.02mo[0d, =&ol| CHEt XIM[SH M= Fig. 30i LIERAACE.
=2 MsloME §52 0.4 ~ 1.0m/sTHR| E7MAZi20] 2lo]
x40 el 289 X 10° ~ 7.23 X 10°0|cHTable 1 &H1).
At 2Yof| 28sks MM E Al ZHMOZ FXIEIS510]
"oz, of7|M 29 YT (p)E 999.1kg/m?, FEAAHIZ()
£ 1.144 X 10%g/m's, EHE|(S)2 0.247nP0lct F7|= &=
aho| XMl FAlodol| CHall "ok | fsl ¥ Watez 2gst=

2 BxIIEEIND 018 E2|ZE H$(Cy) 2 Helsigict

ro hu

=

A ,.| U i -

=k
CWC Specifications
LXWXH [m] 9.0x1.5%3.0
Test section [m] 3.0x1.2x1.0
Water depth [m] 0.8
Max speed [m/s] 2.0

Fig. 2 CNU Circulating Water Channel (CWC)

Table 1 Test conditions
Flow speed [m/s]

Froude number

Reynolds number

04~1.0
0.15 ~ 0.38
2.89 x 10° ~ 7.23 x 10°
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Fig. 4 Schematic view of the test-setup
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