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Test Result of M. N. type Anti-Rolling Tank

Hiroya TakanasHi, Shinji MORIMURA

Abstruct

Some equipment have been designed in order to decrease the amplitude of
the rolling of ships. The anti-rolling tank is one of these.

It consists of a couple of tanks which are connected to each other by a water
duct that is designed to react upon mutually, the external moment acted against
& ship and the moment of tank water. v

Anti-rolling tank are classified into two different types. The one is an active
type tank ‘in which the flow of water-inside the duct is controlled -forcibly by
pumps. The other type is a passive type tank where the flow of the water is caused

-only by the list of the ship. :

This report concerns mainly the test results of a M.N. type anti-rolling tank
which was installed in 1965 on the training ship “H.okusel maru” belong to
"Hokkaido University. ‘

The M.N. type antl-rollmg tank was developed by professor Motora of Tokyo
University and Nihon Kokan Co. as an improvement on the U type anti-rolling
tanks.

One virtue of this new type tank is the absence of noise from control valves
because the timing of the flow of ‘water is .controlled without valves.

Though there are various possible methods to analyze the result of rolling tests,
this study was confined to consideration of the absolute value of the rolling
angle. The causes of rolling were not caleulated accurately The height of the
waves was only measured by sight.

In preparation for this experiment two other trials were : previously made of
this M.N. type anti-rolling tank. The patrol ship “Shikine” made the first.trial
in 1963 and the passenger ferry boat “‘Okesa-maru” made the second in 1964.

. The results of these tests show that a decline of more than 509, in the angle
of the roll can be expected most of the time when this tank is set to work.

The rolling angle especially decreased when the wave period was nearly. the-same
a8 the ship’s rolling period and did not decrease a8 much when the wave period
became much longer than the ship’s rolling period. And at such a time .there are
instances when the ma.gnﬁ.lca,tlon fa.cber is greator with the tank working than

* without it. ,
' “When turning, the tank has a-reverse effect owing to the free surface water
in it but it is perhaps no danger:to apeak of.

Up to now only a small number of ships have been outﬁtted Wlth a M.N. type
anti-rolling tank. But it will be used more widely in the future because various
kinds of low speed working ships 'such as fishing boats, research vessels, coastal
cargo ships and.others have been-waiting for just such a device.
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Fig. 1. Rough drawing of anti-rolling tank on Hokusei-maru
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Fig. 2. Rough drawing of anti-rolling tank on Okesa-maru
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Fig. 3. Rough drawing of anti-rolling tank on Shikine

Table 1. The principal of each ship
L . : Training shi Patrol ship. Passenger
Principal dim, Hokusei—marrt’x Shikine P Okesa-maru
Length  P.P. m 37.28 54.00 59.00
Breadth Med m '6.80 7.00 10.00
Depth Med '‘m 3.40 4.50 4.50
Gross Tonnage GT 273.3 407. 950.
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Table 2. The sea condition at the time of rolling tests
Shikine Okesa- Hokusel-maru
maru
1968
The date 1984 1984 1966
11-20 3-15 1118 11-20 12-11 12-12 12-14. 1-8
Ships course 160 162 25 350 330
Ships speed [ 12 5.8 10.0 8.0 [ [} 2
Weather O O ® ® ® (o] ® @® [0}
Wind direction NNE | NNE ENE B ESE ENE NNE
Wind velocity 5 5 8 10 6 5 2
Relative angle \ )
.
ship and wave O‘— O‘_ /O O 0 O-_ OQ_ /\:0 O.—
Relative
wave period 4.5 1 45 8.5 1.2 8.0 8.0 12.0 7 |12 7.6
Wave direction w w E E SE ENE NW|Ssw| SE
Wave height 0.8 | 0.7 1.4 2 3 1.8 2 1 |1.5 1.5
Wave length 10 | Lo 19 50 50 0 100 20 | 70 20
Reférence to Fig. 13 Fig12 | Fes | Fige Fig. 7 ¥ig's | Figo | Vg 1o
Tig, 14
Table 3. The situation of ships at the time of rolling tests
Shikine |[Okesa-maru Hokusel-maru
1965
The date Joet Nt Te
- 3- 11-18 11-20 | 12-11 12-12 12-14 -
Displacement 815 T 760 423 421 427 427 423 398
Draft f, 2.90M 1.82 1.64 1.64 1.88 1.69 1.69 1.57
Draft a, 3.10M 3.33 3.30 3.30 3.32 3.31 3.30 3.18
Draft m, 3.00M 2.58 2.48 2.47 2.50 2.50 2.48 2.37
Trim
by the stern 0.20M 1.51 1.66 1.68 1.64 1.62 1.61 1.61
KM 3.75M 5.11 3.29 3.29 3.29 3.29 3.29 3.31
KG 3.00M 4.19 2.50 2.50 2.65 2.80 2.70 2.80
GM 0.75M 0.92 0.79 0.80 0.75 0.70 |, 0.80 0.50
G-G, :
(Tank water) 0.18M 0.38 ) ’
Weight of
tank water 8.40T 28.77 - 18.50 | 16.50 | 16.50 | 16.50 | 16.50 | 16.50
KG of .
tank water 6.80M 130 1.30 1.30 1.30 1.30 1.30
Tank water )
m 1.379 3.79 3.90 3.92 3.60 3.60. 3.90 4.15
period of e
Frolling 7.168 8.84 7-_3A
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Fig. 5. Rolling amplitude put in order of
large angle as to Hokusei-maru

o, Set the tank suspension
o, Set the tank working

3

oy

3

2

2

o

€

]

Rolling angle (degree)

[
Rolling number

Fig47. The]same as

)

£

Fig. 5.

4
%
o - n
T=1Ts
— Wave o
& - s
i T= 23

] w ®  ® o &
_Rolling number
Fig. 9. The same as Fig. 5.

B - A 0 MN RSO RBERICOWT

2%
R Ships speed | gK*
- Wave
[t A kﬂ‘% L= ;o,m\
S e, RN H=3m
2% M’ >
® e
€ . %°°°°
2 T,
=, g
c
B
o - o » w 0 & P
Rolling number
Fig. 6. The same as§Fig. 5.
@«
- °o Wave
-y IF{=10£ m
o r =2m
$h ™, T=12s
o5 .... %%
g D) -
gr ==
g
5
o2
Rolling number
Fig. 8. The same a8 Fig. 5.
%
> 2%} Ship's speed
T | L
[ =20 M
0 | H="I5n
b3 -
= T= Zés
] o \
L
-]
- .Y e,
E \ wﬂ“"".k
5

[ 20 0 [ & 60 »
Rolling. number
Fig. 10._ The same as Fig. 5.

- 200 —



Kk K B & #® [XVIII, 8

Roliing ongle (degree)

Rollig angle (degree)

L
°0

° % 2 © ) 0
Rolling number Rolling number

Fig. 11. The same as Fig. 5. Fig. 12. Rolling amplitude put in order of
large angle as to Okesa-maru

Table 4. Numerical values correspond to Fig, 5,6,7,8,9 and 10 are
based on the rolling records of Hokusei-maru

. . Working
Tank working Tagk suspension “Suspension’
Values 8 15.5 ) 21.5
correspond |- Fis 11.0 17.8 0.633
to 7 6.3 11.9 0.525
Fig. 5 Ty e/ - 1.53 2.41
Values o 20.0 2.5 ‘
correspond 51/3 14.6 20:9 0.701
to ) 9.1 13.3 0.688
Fig. 6 | 7,0 1.48 1.93
Values 8 13.0 20.5 o
correspond 51/. 8.5 13.8 0.613
to ] 5.0 9.6 0.524
Fig. 7 §,0/0 1.26 2.04
Values 8 17.5 28.0 .
correspond 01/a ' 12.9 18.9 0.684
to '] 9.9 12.1 - 0.796
Fig. 8 ,/® 3.58 5.28
B ) 23.0 21,0 ,
coyr:i““nd 8114 11.0 14.4 0.668
topo o] . 8.5 12.2 0.528
Fig. 9 8y193/® 1.22 . 1.60
S 2.85 373
Values o 17.0 28.0 :
correspond Birs 11.2 19.8 ; 0.562
to ) 6.7 3.1 0.508
Fig.10 3,,4/® 0.83 1.47
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Table 5.. Numerical values correspond to Fig. 11, 12, 13 and 14 are

based on the rolling record of each ship

‘Tank working |Tank suspension _____Workh?g
. Suspension
Values -} 11.5 57.3 .
co“;}‘go‘;‘li R B 8.9 2.6 0.433
(Hokuseimaru) § 5.9 14.3 0.410
Values [} 11.3 19.7
°°“§§°?§ L 8.6 6.0 0.54
(Okesamaru) | 7 5.7 10.9 0.52
Values ] 11.1 13.5
°°“§;?‘§°’:§ 1 B, 8.4 9.8 0.63
(Shikine) J 3.2 8.1 0.52
Values 6 9.3 13.9
congfgolhd o B, 4.9 9.1 0.54
(Shikine) 5 2.4 5.4 0.44

Explanation of symbols in Table 4 and §
® ; Maximam rolling angle in measured
8,,3; Mean angle counted from: high to-1/3 of measured angles

; Mean value of all measured angles
@ ; Maximam wave slope measured.at.the same time as rolling

&

‘¢.‘a"I ¥ Ship's speed

&

2%} Ship's speed

K] ©

2 S Wave 2 Wave
£E EE P o o
o | w . - 8n o = L]
B | T o T=955 & % Tl T= ¢55.
g 5 .-""'-1. § s . = !
g i g

& &

0 20 E3 [
Rolling number

so

o »

Roiling number

Fig. 18 and Fig. 14. Rolling amplitude: put in order of large angle as to Shikine

Hard Port

Rolling Amplitude

s Set the A.R.T.working
-~ Suspension of A.R.T. working

Fig. 15. An instance of rolling record for Holkusei-maru while the turning
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3) J. Vasta-A.]J. Giddings, A. Taplin and J.]. Stilwell (1961). Roll Stabilization by means
of Passive Tanks, S.N.A.M.E,
4) J.H. Chadwick and K. Klotter (1953). On the Dynamics of Anti-Rolling Tanks, Stan-
ford University.
.- 5). G.S. Baker (1941), The Effective Wave Slope. INA Transaction.
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