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On the Maneuverability of Training Ship “KOYO-MARU” (2,000GT size)-1l
Stopping Ability of a Ship with a Skewed Propeller

Masato Hamaguchi ', Sueo Takashima™?,

Shin-ya Shimokawa™!, and Kiyoharu Tabuchi™?

A Highly Skewed Propeller (HSP) is reported to have less astern power than a Conven-
tional Propeller (CP). Full-scale experiments were carried out using “KOYO-MARU” with a
Skewed Propeller (SP) in order to evaluate the stopping ability. The results obtained are as
follows:

(1) The relation between S/Uy, and ts is obtained by the following equation, when the ship's
speed varies in headway and sternway.
S/Up=122.825 ts°-520

where S . stopping distance (m)
Uy - approach speed (knot)
ts . stopping time (min)

(2) Experimentally obtained stopping distance is in a good approximation to the following
values calculated from Eq.(4):
@ 70 per cent of the distance calculated from Eq.(4) at full astern
@ 65 per cent of the distance calculated from Eq.(4) at half astern
® 55 per cent of the distance calculated from Eq.(4) at slow astern
The stopping time is nearly equal to the 65 per cent of the values obtained by Eq.(5) at
various sternway.
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(3) The ship takes various tracks until she stops completely, depending on ship’s speed and

its general trend of turning motion can be summarized as follows :

@ slow ahead — various astern : left turning

@ half ahead — various astern: right turning

® full ahead — various astern : uncertain

(4) In case of collision avoidance maneuver, Fig.11 is criterions for taking a turning or a

stopping maneuver.

But at slow ahead or below, it is necessary to pay attention to in-

cidental turning motion at the regulation for preventing collision at sea.
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Table 1. Principal particulars

B TO% v, RO TR LTl ul Propeller
50, EILPEREICIE, FEROBAOREELe, A
KRR O - KHRTH & ORI, W) & I Loa (m) s140 | 2 s
e DHMAEDLENEZ bNB, FIT, REEEIEE Lpp (m) 72.20 D (m) 3.20
j‘L%ﬁthﬂ{:}k LT%%E’J&:%'G%%%%’??V\ Skewed Pro- B (m) 13.00 PR 0.75
peller (SP) %M DMIEE I MEREZ RAT L 720 % 512, D (m 500 | Bag 0 536
H iﬁf;ﬁ% Lf:ﬁi@‘f&*ﬁ‘é t é‘b%f%(ﬁﬁb:iﬂ&? Lf:i&’ﬁﬁ. LPP/B 5.55 Skew(deg) 40.0
BRI D WTEE LT,
Table 2. Conditions over full-scale experiments

Date June 15,1988 df  (m) 5.30

Place Hibiki—Nada da  (m) 5.77

Depth (m) 54~65 Trim (m) 0.47(0.65% )aft.

Wind North~NNW (4.1~4.4m/sec) W  (ton) 2825.0

Wave (m) 0.5 Cb 0.554

Swell nil Cp 0.646
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Table 3. Experimental states and results
Exp. No. Wind Direction rpm Blade angle tr ts S —Js
(ahead—sastern) (sec) (sec) (m)
1 it 145 10° = —=7° 19.5 255 315.6 0.452
2 i — 145 10° — —10° 34.0 165 241.1 0.452
3 [ — 145 10° — —13° 30.1 120 202.0 0.419
4 s — 145 15° — —=7° 24.7 310 480.4 0.605
5 [ 145 15° — —10° 25.0 185 339.1 0.512
6 = - 145 15° — —13° 34.2 145 294 .4 0.525
7 e 170 19° - —=7° 34.7 255 532.2 0.624
8 e 170 19° — —10° 39.9 195 536.5 0.664
9 e — 170 19° — —13° 44.5 140 425.9 0.698
Notes  rpm . Engine revolution per minute Js .= Uo/nD
tr  : Time to astern of propeller blade angle Uo : Approach speed (m/sec)
ts . Stopping time n . Engine revolution per second
S ! Stopping distance . Propeller’s diameter (m)

SHP (ps)
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Fig. 3 Time history of stopping motion.
(full ahead — slow astern)
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Fig. 4 Influence of Uy, on stopping ability.
(ng and S. tS)
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Fig. 5 Influence of Uy, on stopping ability.
(0p and S, ts)

Note Symbols are the same as in Fig. 4.
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Fig. 6 Influence of Uy, on stopping ability.
(SHP and S, ts)
Note Symbols are the same as in Fig. 4.
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Fig. 7 Relation between ts and S.
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Fig. 8 Relation between ts and S/Uy,.
Note Symbols are the same as in Fig. 4.
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Table 4. Ratio of S to S1, S2, or S3

Exp. S1 S1 S2 Sz S3 53
No. (m) S (m) N (m) S
1 439.7 1.39 450.8 1.43 353.6 1.12
2 312.3 1.30 291.7 1.21 311.3  1.29
3 207.9 1.03 196.6  0.97 291.2 1.44
4 636.9 1.33 733.5 1.53 683.6 1.42
5 383.3 1.13 370.4  1.09 462.0 1.36
6 313.3  1.06 297.8 1.01 407.3 1.38
7 637.9 1.20 729.3  1.37 645.4 1.21
8 533.4  0.99 593.2 1.10 691.7 1.29
9 451.3 1.06 447.7  1.05 585.0 1.37

Notes SI : 70 per cent of the distance calculated from

Eq. (4)
S2 : Stopping distance calculated from Eq. (1)
S3  Stopping distance calculated from Eq. (8)
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Fig. 10 Tllustration of collision avoidance maneuver.

Notes

@ : Ship’s center of gravity

(A) :Crash astern maneuver

(B) : Turning maneuver

(C) : Crash astern and turning maneuver
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