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The new course distances of a ship are one of the important factors of the safety han-
dling as the indices to indicate directly her abilities of course alteration.

Recently, International Maritime Organization(IMO) exhorts that all vessels should
use maneuvering booklets in which are drawn the curves of new course distances ob-
taind from the test of measuring them and noted other maneuvering performance stan-
dard in various navigation conditions.

This paper describes the method to calculate many new course distances for many
rudder angles by turning circle test without observation or using other calculating
methods.

The main results are as follows :

1) The mean difference of the distances between two new course distances by the turn-
ing circle test and heading test of the experimental ship was about 7.7% vaules of the
ones by the heading test. when her altering angles were 48", 63" and 70°, using the rudd-
er angle of 35°. These new course distances were therefore found to be small in differ-
ence of those.

2) The mean difference of the distance between two new course distances by the turn-
ing circle test and the maneuvering indices of the experimental ship was about 4.5%
values of the ones by the maneuvering indices. when her altering angles were 48°. 63°
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and 70", using the rudder angle of 35°. these new course distances were therefore found

to be small in difference of those.

3) The mean difference of the distance between two new course distances by the turn-

ing circle test and the observation of the experimental ship was about 6.1% values of

the ones by the observation. when her altering angles were 48", 63° and 70°, using the

rudder angle of 35°". These new course distances were therefore found to be small in diff-

erence of those.

4) 1t is confirmed that many new course distances for many angles can be calculated

easily by using the method of ship's simple turning circle test. without observation or us-

ing the maneuvering indices and heading test method.

5) Tt is considered to be helpful for the safety of ship handling to draw curves of new

course distances by turning circle test and ¢ 4~
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Fig. 1. New course distance of a ship by turn-
ing circle test method.
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Table 1. Principal particulars of experimen-
tal ship

Name of ship
Kind of ship

M.S.Pusan 403
Training ship

Lpp 43.156m

B.Md 7.00m

D.Md 3.25m

Draft F.190m, A 3.40m
Gross tonnage 243.73ton

Main engine 1000PS/665rpm
Max.speed 11.8kts

Table 2. Trial condition of expermential ship

and the sea
Trial area Sea near the island of Seodo
Depth 32m
Wind force 1(Beaufort wind scael)
Wind direction SE
Speed of tide 2kts
Direction of tide SE
VSBY Fair
Ship's draft F.19%m, A 380m

Ship's displacement 480tons
Ship's speed 10.5kts
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(at =35")

¢, t,(sec) t,(sec) ty(sec) t,(sec) ¢ 4(deg)
Port 8 9 25.5 25 48
10°
std 8 9 255 255 49
Port 8 12 28 27 63
20°
Std 8 13 28 28 04
Port 8 14.5 31 29 70
30°
Std 8 14 30 29 73
¢,8 (deg) #,8 (deg)
r—————— ¢, 48° 50 ¢4 49°
40 . ©
b2 = 1B 2.92(deg/sec) ¢z = —]%%* = 2.89(deg/sec)
39 of /I
port % St'd 35 39
2° 2 [0
f
l t
)
o
19 10
20 20
30 30
std port
40 o
Fig. 2. ¢, 10° test(Port). 0=35". Fig. 3. ¢, 10° test(Std). 6=35".
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Fig. 4. ¢, 20° test(Port), 6=35". Fig. 5. ¢, 20" test(Std). 0=35".
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73
¢,0 (deg) 70 / .
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Fig. 6. ¢, 30° test(Port), 6=35". Fig. 7. ¢, 30" test(Std). 6=35".
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Fig. 8. New course distance observed by experi-
mental ship(¢, 10°. 0=35).

Table 4. New course distances by the heading test and maneuvering indices of experimental

ship(at =35")

4, Vim/sec) tsec) é 4(sec) ¢ »(sec) T(sec) K(1/sec) X.(m) X' (m)
Port 5.40 25 48 2.92 11.516 0.249 99.58 89.08
St'd B 5.35 255 49 2.89 11.950 0.254 101.02 89.79
Port 5.35 27 63 3.44 10.465 0.200 104.24 93.80
St'd 5.30 28 64 3.38 10.899 0.203 105.68 95.78
Port 5.26 29 70 3.33 10.251 0.212 103.69 97.85
Std 5.27 29 73 3.44 10.197 0.208 105.52 97.99

Table 5. New course distances observed by experimental ship(at =35")
é ., Observed numerical value of target ¢ (deg) X.(m)

. B’g of target 354° 356° 359° 002° 005 89.86

10Port) | it of target | 17.05 1°.083 17,088 17.09 1166 48 (0°.048)

o B'g of target 357° 354° 351° 348° 335° 105.56

20Port) | 1yict of target | 1703 17.058 1°.066 17.083 1°.033 63 (0°.057)

R B’g of target 009° 006° 003° 001° 358° 109.26

80°Port) | 1.t of target | 07.9217.00 1.03 1708 17.04 70 (0°.059)
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B'g of Target

Fig. 9. New course distance observed by experi-
mental ship( ¢,

20", 0=35").
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Fig. 10. New course distance observed by ex—

perimental ship(¢, 30", 0=35").

Table 6. Data measured by turning circle test of experimental ship

Rudder Angle Time Taken Ship's Skpeed Ship's cond
(deg) (Port) from Order(s) (Initial) (kt)
at Wheel 35 18 10.5 Ballast
at HeLm 35 17
Turning Nl Time Taken Realt. Ang. by Dumb Cards R.P.M
Angle(deg) from Order(s) at Bow(deg) at Stern(deg)
0 0
5 6 57 42
15 11 It 48
30 18 84 58
60 23 85 57
90 30 90 56
120 36 96 63
150 45 103 70 670
180 52 108 79
210 58 103 73
240 65 99 74
270 72 103 76
300 80 102 75
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Fig. 11. New course distance measured by the turning circle of the experimental ship(at 6=35". Port turning)

Table 7. New course distances measured by
the turning circle of the experimen-
tal ship
(at =35, Port turning)

Heading Angle | New Course Dist. | DA| Dt | DT
4 (deg) by Turning Circle | (m)|(m)[(m)
XT(m)
48 85
—
63 97 1221 52 | 115
0 | 104
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Table 8. The comparison of new course distanes measured by the turning circle and calculated
by the heading test of experimental ship(at 5=35")

¢, X, MX, Xy  Dist. Diff. | MDD
¢ (deg) (deg) (m) (m) (m) (m) (m) MDD/MMX,. < 100(%)
port 99 .58 J
48 110 100.3 85 -15.3
std  101.02 ]
port, 104.24 ‘r
63 120 10496 97 -7.96 7.96 770
{ St'd 10568 4
port 103.69
70 {30 10461 104 061 |
st'd 10552 [

MX, : mean values of X,
MDD @ mean values of Dist. Diff.
MMX. : mean values of MX.,
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Table 9. The comparison of new course distanes measured by the turning circle and calculated
by the heading test of experimental ship(at 6=35")

%(degﬂ (je;) (if;) 1(\2() (f:') D‘Sgn?‘ff' ! 1\(4,13? MDD/MMX, X 100(%)
port 89.08

48 110 89 44 85 -4.44
st'd  89.79
port 9.80 1

63 |20 94.79 97 +2.21 4.94 4.50
Sstd  95.78
port 97.85

70 130 97.92 104 +6.08
std  97.99

MX, : mean values of X,
MDD : mean values of Dist. Diff.
MMX. : mean values of MX " .
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Table 10. The comparison of new course distances measured by the turning circle test and ob-

servation of experimental ship(at 6= 35")

4 (deg) ¢, X, Xr Dist. Diff. MDD MDD/MX, x 100
daeE (deg) (m) (m) (m) (m) (%)
48 10 89.86 85 ~-4.86
63 20 105.56 97 -8.56 6.2 6.10
70 30 109.26 104 -5.26

MD : mean values of Distance difference
MX, : mean values of X,
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Fig. 12, Curves of new course distances by the turning circle test of experimental ship.
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