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A Study about the Effect of Speed on Turning Circle
and Applying it to Actual Ship Handling
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Abstract

A turning circle of a vessel is the track followed by her center of gravity durirg a
turn of 360 degrees with helm at constant angle, But generally it means the path traced
by a vessel with helm at full angle.

One of the standard methods of finding any ship’s maneuvering characteristics is to
turn her in a number of complete circles under varying conditions and to record the
results for each turn. The variables used are: right or left rudder of various degrees;
steady speed of different value ; and differences in draft and trim.

It has been usually understood that turning circle is essentially independent of speed
at Froude numbers less than about 0.30. However the author found that speed provided
considerable effect upon turning circle during the turning test of M.S. HANBADA,
the training ship of R.O.K. Merchant Marine College with paralell line method near
port Busan.

In this paper the author examined what effects speed could provide on turning circle
theoretically from the point of mathematics and dynamics and calculated radius and

advances of the turning circles of three ships with data obtained from their full-scale
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trial tests.

Comparing the calculated values with those of full-scale tests, the author demonstrated

that speed at Froude no. under 0.30 provides considerable effects on turning circle and

suggested that navigators should take the effects into account during piloting their vessels.
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(14) 197828 37 MERHABRIK H138
Mgk . EAGHEEIEE

NORMAL RIGHT TURNING

CATTLEYA %
FULLY LOADED CONDITION
dy: 20.65 m RUDDER ANGLE: 35°
d,: 20.65 m SEA STATE :  smooth
dm: 20.655m SEA DEPTH : 133m
TRIM: 0.01m(by the stern) WEATHER :  bule sky
DISP: 306,705 ton SPEED : 16. 75kts
T ‘
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ADVANCE N METERS

el pemml) =2 E 2% 2 ol HAMRM A WY F1E (15)

CATTLEYA %
SLOW RIGHT TURNING
FULLY LOADED CONDITION

dre 20.65 m RUDDER ANGLE : 35°

d,: 20.66 m SHE STATE : smooth

dm: 20.655m SEA DEPTH : 140m
TRIM:  0.01m(by the stern) WEATHER : bule sky
DISP: 306, 705ton SPEED : 5. 55kts

MAX TRANSFER
592m(1.80LPP)

g

/
4 9

d

800 /UG

(2, 87LPP)
P

944m

(3,

600
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TRANSFER IN METERS
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(16)

dfl

dpm
TRIM :
DISP :

19784 37 BBIRFEAERE F13468

WORLD HERITAGE &
NORMAL RIGHT TURNING
FULLY LOADED CONDITION

20. 656 m
20.656 m
20,656 m
0. 000 m
310, 420ton

RUDDER ANGLE: 35°

SHE STATE : slight
SEA DEPTH 1 118 m
WEATHER : blue sky

SPEED : 16. 92kts

MAX. TRANSFER 566m

o (1 72LPP)
1,000 T
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Mol mEE =12 ZE 2 o9 Hig @R WY HR an

WORLD HERITAGE 5%
SLOW RIGTH TURNING
FULLY LOADED CONDITION

ds: 20.656 m RUDDER ANGLE : 35°

d,: 20.656 m SEA STATE : slight

dn: 20.656 m SEA DEPTH : 112m
DISP : 310, 420ton WEATHER : cloudy

SPEED: 6.0 kts

R N N
MAX. TRANSFER 498m
A , S
(1.51L:P) - 9
800 -
4 / a
6 (o 10
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] 2l <
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W 600 — 7 N
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ADVANCE IN METERS

Mridol gl =2 e BE P oo WA EA WY R

WORLD HERITAGE &
SLOW RIGTH TURNING
FULLY LOADED CONDITION

ds: 20.656 m RUDDER ANGLE : 35°

d,: 20.656 m SEA STATE : slight
dn: 20.656 m SEA DEPTH 1 112m
DISP : 310, 420ton WEATHER : cloudy

SPEED: 6.0 kts

T T T T a
MAX. TRANSFER 438m
1.51LPP ! g
800 % —
o
6 / | 10
_
E|lS
i JE x
600 = -
MAX. TACTICAL DIAMETER  818m
(2.49LPP)
S d
f ) 2 12
400 S
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>
‘( x
s
200
400 600 800 1,000

TRANSFER IN METERS _
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ADVANCE IN METERS

19784 35 BEWHEASRIE H138

ALTHEA %

NORMAL RIGHT TURNING

BALLAST CONDITION

dy: 8.81m RUDDER ANGLE : 35°
de: 13,12 m SHE STATE : slight
dnt 9.9 m SEA DEPTH : 1,040m
TRIM :  2.31 m(by the stern) WEATHER : cloudy
DISP: 128,152 ton SPEED : 18.52 kts
1, 000 Y ; . .
MAX. TRANSFER 557m
+
(1.83LPP)
800 - 8 [
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3 \\
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e
600 ute
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Mol gl =X B8 R ol R A WY Bia 1)

ALTHEA %
SLOW RIGHT TURNING

BALLAST CONDITION

ds: 8.81m RUDDER ANGLE : 35.5°
d,: 11,12 m SEA STATE : smooth
dn: 9.97 m SEA DEPTH 1 270m
TRIM : 2.31 m(by the stern) WEATHER : cloudy
DISP: 128,152 ton SPEED : 5. 028 kts
1, 000
4 800
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0 (1.38LPP)
i
= 600 =
Y o7 | 8 ~ ?9\
: 4 &
: 4 4 )
" HE oly
g 400 9/ > s A \
< m n
2 MAX. TACTICAL 2| DIAMETER 761m
< = =¥
§ (2.50LPP)
2 |
200
b3 X 12&2{
2 s
0 1 ¥
0 200 409 500 800 1, 000
w
s,
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