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Abstract - In this paper, the captive model test of a submarine using the RA test was carried out in a square basin. The target model
submarine consisted of four types varying according to the position of conning tower and control planes. Hydrodynamic derivatives were
acquired by multi-regression analysis. As a result, horizontal dynamic stability indexes of the four types presented positive values and
satisfied dynamic stability requirements. In addition, the stability index of type 1 and type 4 - each with the same cruciform configuration
of the aff planes - scored within the acceptable range of motion stability.
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Fig. 1 Configuration of the rotating arm facility

89 Conning Tower 912 2 Alojt Fejol u}

il
oft
[e]
0,
N
"
M

S|
&

AA 2 A7)= 3Bmx3Bm, T4 35m, Hd - Ho

=

15mel e, 91wt Ao dm/s7 7bsaht el ol
2 ¥ 2PN amsE Aol SAs AY £2 0
 Fig. 200 vhebl mist gk,

o] AR A2

5 WAES melFa glor] 4
42 20 £ WA eA 2

- = E]. 0
&% r& A i, AFE WA BAEE u, 07t
W ststA et
- _— .
P ~ Model
Mg
Ve
7/ Al ‘
AN
|
Rxw!
|
; & I
Axis fixed /
\ In Tank 7
N Circular Path d
~ _  of Model
-

= e —
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Table 1 Test Condition

Items Specifications
Test speed 2.0m/s
Reynolds number 35118x10°
Radius of arm 8m, 11m, 14m

Depth ratio 6.0
Drift angle 0°~+15° (Interval: 5°)
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Table 2 Test parameters

R [m] U [m/s] r [deg./sec.] ¥ (L/R)
14 2.0 0.143 0.143
11 2.0 0.182 0.182
8 2.0 0.25 0.25
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Fig. 4 Data acquisition and monitoring system
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1
0.015 -
Y' 001 e
0.005 ---mmmmeees + 150
0 ® p=10°
-0.005 - X f=s®
o B X B=0°
-0.015 - A g-s5°
-0.02 ¥ p=10°
-0.025 - ® g=15°
—Curve Fitting
QB e s T D
0.1 0.14 0.18 0.22 0.26 0.3

Fig. 10 RA test results: Lateral force (Type 4)
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Fig. 11 RA test results: Yawing moment (Type 4)
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Table 4 Results of Hydrodynamic Coefficient (Type 174)

Axial force
1 -0.00157  0.00425  0.00365  0.02756
2 -0.00146  0.00658  0.00354  0.02501
3 -0.00137  0.00591  0.00186  0.02358
4 -0.00142  0.00840  0.00220  0.02451
Lateral force
Type v/ v/ Yol Yol
1 -0.03569  0.00442  -0.05720 -0.10740
2 -0.03130  0.00586  -0.04860 -0.16570
3 -0.03537  0.00596  -0.02540 -0.14250
4 -0.03334  0.00375  -0.05000 -0.12830
Yawing moment
Type ‘N;I ]Vr/ jv\—v\r/ ]Vv\v\,
1 -0.00947 -0.00301 -0.00751 -0.01843
2 -0.00888 -0.00382 -0.00958  0.02474
3 -0.01026 -0.00336  -0.00234  0.02003
4 -0.00964 -0.00302 -0.00798  0.02896
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Table 5 Recommended range of stability and control indices
(Ray et al. 2008)

Parameter Expression Acceptable range
Vertical stability index Gy, 0.5-0.8
Horizontal stability index Gy 0.2-0.4
3 7 o .001L
Stern planes heave s¢ /1(0.001L) 9545

effectiveness

(Z’u, —m’)]

Table 6 Dynamic stability index (G;,) for four models

Type 1 Type 2 Type 3 Type 4

0.35895 0.63631 057212 0.21639
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