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Model Experiments upon Turning Performance of Tanker Families
by
Akihiro Ogawa and Sadao Ando

Turning tests were carried out on two families of 4.5 meters free-running tanker models wifh
block coefficients 0.80 and 0.81. The 0. 80 family is consisted of three constant draft models with
length-breadth ratio of 6.0, 6.5, and 7.0, each stem of them being convertible to normal or bulbous.

The 0.81 model family contains three breadth-draft ratio models with length-breadth ratios of
5.5, 6.42 and 7.5, and each of them was tested with rudders of various areas.

In some cases, the thrust increases in the turning were measured.

Thus, the results are expressed as four series of curves; length-breadth ratio (with constant
breadth-draft ratio) series, length-breadth ratio (with constant length-draft ratio) series, rudder
area ratio series and bulb area variation series, besides the curves of dimensionless angular

velocities of turning, advances, transfers, tactical diameters and thrust increases against various

helm angles.
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Table 1 Principal Particulars of Model Ships

8060 8065 | 8070
Model ship No. 8155 | 8164 | 8175
Normal| B, |Normal | B | B, ‘ Normal
' Length between perpe'rfd‘izdiéfszm) A4 500 , Y, ” ” B B . B
Breadth extreme, B (m) | 0.7500 ” 0.6923 ” ” 0.6429 |0. 8194}0. 7011)0. 6010|
Draft, tested full load, d (m) |0.2475 ” ” 4 ” ” 0. 3127‘0. 2695|0. 2293,
Displacement, YV (m?) |0.667 [0.672] 0.616 |0.618|0.621: 0.572 [0.932 (0.705 |0.501
Block coefficient, Co 0.799 |0.805| 0.799 |0.802/0.805| 0.799 0.809 | ~ ”
Prismatic coefficient, Cp 0.803 [0.809| 0.803 {0.806|0.809 0.803 10.814 | ~ ”
Midship sectional area coefficient, 0.995 ” ” ” ” +  |0.994 P ”
m
Longitudinal center of buoyancy, ~ _ _ _ - - -
vaneyry | 145 |-1.80) -1.43 |-1.65 -1.81| -1.41 |-2. 06 |
Length-breadth ratio, L/B 6.00 ” 6.50 ” ” 7.00 [5.50 6.42 (7.50
Breadth-draft ratio, B/d 3.03 ” 2.80 ” ” 2.60 [2.62 ” ”
Bulb sectional area coefficient at
b AR, | 0 0360 0 [0.1190.167) 0 ||| e
Actual ship length, Ls (m) |225.0 ” ” ” ” ” 276.0| ~ ”
Table 2 Principal Particulars of Model .
Propellers or eloy I 1
[ i & ¢.’z°4l/
Diameter, D (m) | 0.1440 | 0.1206 o 22 L4 ¥
Pitch (const.), H (m) | 0.1020 | 0.0880 Ik P o
Pitch ratio, H/D |0.710 | 0.730 ‘e */ = o GCb=o08I
/ ® Cv=0.80
Boss ratio [ 0.180 | 0.189 LA
Expanded area ratio 0.550 | 0.575 A
55 60 6.5 70 75
Mean blade width ratio 0.263 | 0.223 L/g
Blade thickness ratio 0.050 | 0.064 Fig. 1 [Illustration of Model Parameter
Angle of rake. 10° 9058/ Distribution
Number of blades 4 \ 5
Direction of turni Right-handed B 7 V— FBTRT EM0. 2081 Th Bo Thid
irection urnin, ight-han
reetion © g Jehthande COBOMEL L TRPPEHTH B, REROEER
Type of blade section Modified AU 2B EEREINCEE L Tt & OB DB DL T CidsspE

Applied model ships, Con ‘80seriesi 8lseries
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Table 3 List of Figures

Fig. No. | M. S. No. Contents
1 All Ilustration of Model Parameter Distribution
2 8060
3 8065
g g%g Boby Plan and Stem & Stern Profiles
6 8164
7 8175
8 8060—70
18 g%gi Rudder Profiles
11 - 8175
--------- The followings are the test results -+«
, Ordinate | Abscissa Isarameter
12 8155—75 ‘ A:/Ld, ¢
13 8060—70 L/R ’ L/B 5
14 8155
15 8164 L/R A:/Ld 0
16 8175
17 8060 , o
18 8065 L/R A¢/Am g
19 8155
20 8164 L/R 1) Av/1d
21 8175
22 8060
23 8065 L/R 0 A¢/Am
24 8070
25 8155 )
26 8164 A/L 0 A:/Ld
27 8175
28 8060
29 8065 A/L 0 Ac/Am
30 8155
31 8164 " Ty/L, To/L 8 A,/Ld
32 8175
33 8060
34 8065 T:/L, Tp/L 8 At/Am
35 8070
5 | wmn s |
38 8175 AT | Time 5
Table 4 Nomenclature
A Abvance R Radius of turning circle
Ar Bulb sectional area at F.P. T Thrust
An Midship sectional area AT Thrust increase in turning
A Rudder area Tp Tactical diameter
B Breadth of model ship Tr Transfer
d Draft of model ship J Helm angle
L Length (b.p.) of model ship O =L/R Dimensionless angular velocity of turning
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Fig. 33 Transfer and Tactical Diameter of M.S 8060
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Fig. 34 Transfer and Tactical Diameter of M.S. 8065
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