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The new course distances of a ship are considered to be the indices to indicate directly her
abilities of course altercation. Generally, they have long been calculated by using the
maneuvering indices obtained from her Z test.

However, at sea actually the maneuvering indices can not sometimes be obtained
according to ship’s condition or circumstances and the new course distances can not be
calculated.

To find out other method to calculate the new course distances, in this paper the author
analyzed them from a viewpoint of ship motion, and worked out a numerical formula to
calculate them easily, using the data of ship’s heading test.

In order to check whether the presented method is applicable to actual ships or not, the
experiment by them were also performed.

The results obtained are summerized as follow :

1. The mean difference of the distance between two new course distances by the heading
test and the maneuvering indices of the experimental ship was about 0.98% values of the
ones by the maneuvering indices, when her headings were 107, 20° and 30°, using the rudder
angle of 15",

These new course distances were therefore found to be almost same in values of the
distance.

2. The mean difference of the distance between two new course distances by the heading
test and the observation of experimental ship was about 1.16% values of the ones by the
observation, when her headings were 10°, 20° and 30°, using the rudder angle of 15°,

These new course distances were therefore found to be almost same in values of the
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distance.

3. It is confirmed that the new course distances can be calculated easily by using the

method of ship’s simple heading test, without the observation or using the maneuvering

indices.

4, Itis considered to be helpful for the safety of shiphanding to draw curves of new course

distances by ship’s heading test and utilize them at sea.
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Table 1. Principal particulars of experimental
ship

Name of ship
Kind of ship
Lpp

B. Md

D. Md

Draft

Gross tonnage
Main engine
Max. speed

M.S. Pusan 403
Training ship
43.15m

7.00m

3.25m

F.1,90m, A. 3.40m
243, 73ton

1000 PS/6657pm

11, 8kts




Table 2. Trial condition of expermential ship

and the sea
. Sea near the island
Trial sea of Puckhyongije
Depth 56m
Wind force ;C(al?e%aufort wind
Wind direction SE/S
Speed of Curretn 2. 3kts

Direction of Current SSW
VSBY Fair
Ship’s draft F. 1,96m, A. 3,80m

Ship’s displacement 480tons
Ship's speed 10, 2kts
Position of -
observation Bridge
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Table 3. Times at principal time points and the
last angles of ship’s heading measured
by the heading test of experimental

ship

& L (sec) b(sec) t(sec) t(sec) ¢i(deg)
10 Port 3 9 13 16,5 17

St'd 3.5 9.5 13.5 17 18
20" Port 4 13.5 18 23 28

St'd 4 14 19 24 29
30° Port | 4.5 16,5 23 28 40

St'd 5 17 24 28.5 41
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Table 4. New course the distance calculated by
the heading test of experimental ship

(sec)

Fig. 9. #,30° test(St’d).
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&2 Vim/s) t, (sec) X (m)
10 Port 5.25 16.5 64. 89
St'd 5.20 17 65, 78
20° Port 5. 20 23 81. 38
St’d 5.14 24 83. 26
30° Port 5.09 28 92.84
St'd 5,04 28.5 93, 40
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Table 5. New course distances calculated by the maneuvering indices of experimental ship

&2 &. (deg/sec) T (sec) K (1/sec) X' (m)

10 Port 2.500 8.735 0. 283 64. 33
St'd 2. 666 8. 546 0, 282 64.70

90° Port 2.833 10, 416 0, 287 81.83
St'd 2.750 10, 793 0,276 84,16

30° Port 2,857 11, 046 0,288 92.26
St'd 2.777 10,579 0.273 92, 30
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Table 6. New course distance observed by experimental ship

& Observed numerical values of target X, (m)
o (Port) B’g of target 339 ur 346° 345° 66, 67
Dist. of target 1.709 1.7091 1,7092 1.709 1,7085 (0.7036)
Bgof t i 356° 54° 53° 83. 34
20° (Port) .g of target 0 , , , 3 . 3 , ,
Dist. of target 0.7945 0.7955 0.7960 0,355 0.795 (0,7045)
B’g of t ’ : 6 ) 92. 60
30° (St'd) .g of targe 0 ’ , 4 , , 7 , :
Dist. of target 1.702 1.7015 1.7000 0.798 0.'97 (0.705)
0.5 ~0.5
B'g of Target 1
0.4
0.4 B'g of Target
40.3
40.3
90"
0.2 4
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Fig. 10. New course distance observed by )
experimental ship (#,10°, §=15)
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Table 7. The comparison between two course distances calculated by the heading test and the

manuvering indices of experimental ship

5 | # X MX. Xc MXc DistDiff. MD [MMD| MMD/MMX'cx100
(deg) (m) (m) (m) (m) (m) (m) | (m) (%)
W] s e B e 4% i OB
20 g?;t - gégg 82. 32 2}1?2 83.00 :ggg ~0.68] 0.78 0.98
crn R e i a8

MX,. . mean values of X,
MX’. : mean values of X',

MD : mean values of distance difference
MMD : Mean values of MD

MMX’. | Mean values of MX’.
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Table 8. The comparison between two new course distances calculated by the heading test and the

observation of experimental ship

&2 . (deg) MX. (m) Xo(m) Dist.Diff. (m) MD((m) MD/MX, x100(%)
10° 18 65. 34 66, 67 —1,33

20° 29 82,32 83. 34 —0.96 0.94 1.16

30° 40 93.12 92. 60 +0.52

MD : Mean values of distance difference
MX, | Mean values of X,

ct.
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