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The Anti—Rolling Tank(ART) has an advantage over the other roll stabilizing devices, when ship is staying and working at one site of
sea, An important design point of ART is the tank tuning, that is, matching the tank natural period to the ship’ s roll natural period.
Since the load condition and consequently the roll natural period of ship is to be changed widely, the natural period of ART also has
to be changed widely, In case of the existing U—tube type ART with a single layer duct, the tank natural period can be changed in a
relatively narrow range, This paper suggests a new U-tube type ART system using a double layer duct to enable wide change of ART
natural period, Through the roll experiments performed in regular beam waves for a box—type model ship, it is shown that the double

layer duct ART has about two times wider period range and a better reducing effect of roll magnitude than the single layer duct ART,
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ART1 (100% open) 1.02 sec 1.07 sec ,

ART2 (75% Table 2 Roll periods and KG's of model ship for four
(75% open) 1.05 sec load cases
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sec ~ 1.8sec HPQ| 0.1sec ZHHE 7|22 =2 35lo] MESIH

Ch STt FARE 37| 2l IR0 SAF Z2HofA

= F71E 0.05sec 7H4 =

2o st & ASI= T2k 1082H0(QICE Fig. 70l AS
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0.15secol| Cieh Znjo|0f, ZRPZTE ZESAF|X| 2= ARTOS
Q Uz ART2E ZHsAlZI (2)9

Table 3 Result summary of Case 1 experiment

ARTO ART1
o e | ada, | | e | o)
[SeC] (2*Aw) a ¢u w (Q*A“) a a w

[deg]|[deg/cm] [deg] |[deg/cm]

[cm] [cm]
0.70| 1.98 | 1.13| 1.14 | 1.97 [1.23| 1.25
0.80| 2.15 | 1.98| 1.84 | 212 [2.25| 2.12
0.90| 2.01 [3.47| 3.46 | 1.89 |3.90| 4.12
0.95 2.02 | 456 | 4.52

3 1.00] 1.96 | 7.09| 722 | 1.89 |3.78| 4.01
§; 1.02| 198 | 7.43| 749 | 1.93 |3.46| 358
33 1.05 2.04 | 3.49 | 3.43
2 t 1 1 1 1
; - . s i & & = = 1.10| 2.07 | 5.18| 500 | 2.04 | 3.89| 3.43
thstac 1.15 1.97 | 421 | 3.95
of 1.20| 2.21 [ 3.10| 2.80 | 2.15 |3.71| 3.45
E:; 1.30| 2.10 [ 220 | 210 | 2.11 | 2.48| 2.36
g3t 1.40| 2.06 [1.70| 165 | 207 |1.82| 1.76
L s 1 : ; 1 I 1
: , i e = = = = 150 2.10 [ 1.42| 1.35 | 2.09 | 1.47 | 1.41
i 160| 2.08 [ 1.22| 117 | 2.09 |1.23| 1.18
(1) ARTO 1.70| 219 | 112 | 103 | 217 | 1.15| 1.06
3
T .II' 8
;.1 !
i 1 I 5 1 i | I I +ART0
[} 5 i 15 n Fi ki) 35 40 _._ART]_
fimefsed] P
51 =
gl _‘54
8 : 1 . 1 . 1 ~
a 5 10 15 20 25 0 15 40 -
time(sed]
2
(2) ART?2
Fig. 7 Example time history of wave and roll(Case 2,

T, = 1.05sec)
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Fig. 8 Comparison of roll RAOs of ARTO and ART1
for Case 1 experiment

£ TEISH 49 1.0sec?t 1.1secOllM &halE STIS0| LIEfES
£ T Uck 37| 1.05secollM HH Z4aFt AFEshs 42

URFZT} BESIA| ok Aol sl 45%2 E=e MuEnt
7t LiEHE AdE Y 5 At

2eMe| NFFI|7} 1.35secoll MEE Case 32 2 AS
Hlo|E{E Table 501 20| EEL RAO2| BistE Fig. 1001 2
olch 7ot AEsIK| 2= ARTOS REkst 49 1937|
1.35secollM & HA0| HERD, U240t 2iEsk= ART3
£ RS A2 1.2sec?t 1.6secollA 2lefEl SXIS0| LIENES
£ 2 ok F7| 1.35secollM 2 242470} sk 420
UREZT} AKX ok ol Hlsl 68%2| 2lE XMzt &1t

7t HEHE Ag & = ek

0.

—

JSNAK; Vol. 52, No. 2, April 2015

139



0|

iin
[m
nju
i=]
0fo
ol
[
>
ook
N
b
A
1o
b
N
P
mx
Z
nek
rO
-

Table 4 Result summary of Case 2 experiment

ARTO ART2
[sec]|(2*4,) cow o l(2kAa,) o

[deg] |[deg/cm] [deg] |[deg/cm]

[cm] [cm]
0.70] 1.93 | 0.95 0.98 1.99 | 1.02 1.02
0.80| 2.07 | 1.56 1.51 2.05 | 1.83 1.79
0.90| 1.91 | 2.67 2.80 1.87 | 3.10 3.31
0.95 1.88 | 3.99 4.25
1.00| 1.86 | 6.17 6.65 1.88 | 4.32 4.59
05| 2.02 | 7.53 7.47 2.05 | 4.21 4.1
10 1.95 | 6.63 6.81 1.94 | 4.01 413
15 2.00 | 3.96 3.97
20| 2.16 | 3.58 3.32 2.12 | 3.82 3.60

401 2.04 | 1.80 1.76 2.03 | 1.97 1.94
.50 | 2.08 | 1.51 1.45 2.09 | 1.57 1.50

Table 5 Result summary of Case 3 experiment

ARTO ART3

Tw 4, ® é /A a, o, 10} /A

[sec] [(2*4,) [deaé] [de(lg/ch (24,) [deug] [deaé/clr:w]
[Cm] [Cm]

0.70 | 1.99 | 0.22 0.22 2.11 10.24 0.23
0.80 | 2.17 | 0.45| 0.42 2.18 | 0.40 0.37
0.90 | 1.91 | 0.48| 0.50 1.88 | 0.57 0.61
1.00| 1.95 | 0.67| 0.69 1.91 1 0.90 0.95
1.10 ] 2.02 | 1.19 1.18 2.07 | 1.80 1.74
1.20 | 2.28 | 2.50 2.19 2.25 | 2.84 2.53
1.30 | 2.04 | 487 | 4.78 2.07 | 2.46 2.37
1.356| 1.88 | 5.94| 6.33 1.95 | 2.00 2.05
401198 | 6.10| 6.16 2.00 | 1.69 1.69
A5 2.05 | 4.46 | 4.36 2.04 | 1.62 1.59
.50 | 2.04 | 3.51 3.44 2.07 | 1.79 1.73

60| 2.04 | 1.26 1.24 2.05 [ 1.29 1.25

.60 | 2.07 | 2.18 2.11 2.07 | 2.30 2.22

1
1
1
1
1.30] 2.08 | 2.44 | 2.35 2.04 | 2.77 2.72
1
1
1
1

70| 215 | 1.12 1.04 213 1 1.18 1.1

<+ARTO
=+ART2

(b.JA'l ||'[de§=I/ (_h:]

L8]

0
06 07 08 09 10 11 12 13 14 15 16 17 18
Tylsec)

Fig. 9 Comparison of roll RAOs of ARTO and ART?2
for Case 2 experiment
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Fig. 10 Comparison of roll RAOs of ARTO and ART3
for Case 3 experiment
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Cf. ART-SD502| 2% ®F7(of Z7I7k2 1.10secollM &2
ZIt AESHR| gk 4ol vls 39%2| SR M 5uE &
0|H, ART-SD252| &% 1#57| 1.20secOllA 30%2| &2
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Table 6 Result summary of Case 4 experiment

ARTO ART4
T;u [{uf ) o /A }[w 1) 1) /A
% a a w * a @ w
[sec] [(2 x4w)[deg] [deg/cm] 2 ‘4w)[deg] [deg/cm]
[ cm ] [Cm ]

0.70| 1.95 | 0.26 | 0.26 1.96 | 0.16 0.16
0.80| 2.09 | 0.29 | 0.27 2.10 | 0.17 0.17
0.90| 1.92 | 0.33 | 0.35 1.91 1 0.32 0.34
1.00| 1.90 | 0.45 | 0.47 1.93 | 0.56 0.58
1.10] 2.01 | 0.82 0.82 1.97 | 1.05 1.06
1.20] 2.15 | 1.48 1.37 2.19 | 1.81 1.65
1.30 | 2.01 | 2.60 2.59 2.03 | 2.72 2.68
1.40] 2.01 | 5.24| 5.23 1.97 | 2.42 2.47
1.45] 2.03 | 5.87 5.79 2.03 | 2.29 2.26
1
1
1
1

50| 2.07 | 5.43 5.25 2.04 | 213 2.09
.60| 2.05 | 2.82 2.75 2.04 | 1.95 1.92
70| 2.16 | 2.06 1.91 2.15 1213 1.98
80| 217 | 1.48 1.37 2.18 | 2.00 1.84

+ARTO
=*ART4
— 6
8
ha
=}
]
o4
-
s
‘6‘2
o
06 o7 08 09 1.0 11 1.2 13 14 15 16 17 18

T,[sec]

Fig. 11 Comparison of roll RAOs of ARTO and ART4
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