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Investigation into the Propulsive Performance of
Super Tankers with Bulbous Bow

——Scale Effect and Aft Body Shapes of
Twin-screw Ships——

By
Koichi Yokoo, Hajime Takahashi
and Yoshiro Kawakami

Summary

This report deals with researches into the scale effect of resistance and self-propulsion

factors, as well as the effect of the stern shape upon the propulsive performance for extremely
full hull forms with the twin screws.

The main results obtained from the test are as follows;

1. Variation of form factors due to Froude number differs in tendencies for each of test
conditions, and though the values of the wake and thrust deduction coefficients vary
with Reynolds number, the values of the relative rotative efficiency are almost constant
over the test range.

2. Remarkable differences are not found in the propulsive performance for such full aft
bodies and aft frameline shapes.

3. Wake gain may be expected by designing the bossing properly or choosing a proper
direction of propeller rotation. Accordingly, it may be needed to investigate precisely
characteristics of the wake furthermore by 5-hole pitot tubes for instance.
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Table 1 HBIMOITEH

M.S.NO. 0054 0055
[ (m) 9.0000 12.0000
Lowe (m) 9.1800 12.2400
8 {m) 1.5652 2.0870
CONDITION FULL LOAD BALLAST FULL_LOAD BALLAST
d (m) 05115 0.2940 0.6820 0.3920
TRIM (% OF Lep) 4] 1.0 [) 1.0
v (m3) 6.0940 3.3523 14.4464 7.9442
S (m?) 20.4129 16.2684 36.3 162 28.9206
Cs 0.846 0.809 0.846 0.809
Ce 0.850 0817 0.850 0817
Cu 0.995 0.991 0.995 0.991
fco (% OF Lpp) -2.55 -2.55
8/d _3.060 5.324 3.060 5.324
Lpp/B 5.750 ]
V/Lpp® Xxi0% 8.360 4.598 8.360 4.598

AREA (% OF Aw) 12.7 L ez B
BULB LENGTH (% OF Lpp) 1.6 1.6 |

IMMERSION (% OF drywt) 68.0 68.0
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Table 2 HH7 w7 DEH

MODEL_PROPELLER NO. 00158 | o025
DIAMETER 0.1893 | 02523
80SS RATIO 0.170

PITCH RATIO (consTaNT) 0.804
EXPANDED AREA RATIO 0.443

BLADE THICKNESS RATIO 0.053

ANGLE OF RAKE o*

NUMBER OF BLADES 5
DIRECTION OF TURNING RIGHT & LEFT HANDED
BLADE SECTION MAU TYPE
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Tablel3 #HAWOFEH

Lep (m) 20000
Low. (m) 9.1800
[ (m) 1.5652
CONDITION FULL LOAD BALLAST
M.S.NO. 0054 | 0079 [ ooso | oos8i | 0082 | o0os3 | oos4 | 0054 | oo79 | ooso | oosl [ oosz | 0083 | 0084
d (m) 0.5115 02940 | 02950 | 02930 | 0.2940
TRIM (% OF Les) o 1.0
v tm3)| 61035 | 6.0422 | 6.1642 6.103% 6.0992 | 6.1047 | 3.3618 | 3.3278 | 3.3942 3.3618 3.3727 | 3.3465
s (m?) [20.575i | 20.5439 | 20.7834 20.5741 20.6447/20.8369]16.4306 [16.3790 | 165983 16.4296 16.5551 | 16.5876
Co 0847 | 0833 | 0.855 0.847 0.846 | 0.847 | 0812 | 0.801 | 0.822 0.812 0814 | 0.808
Ce 0852 | 0.843 | 0.860 0.852 0.851 | 0.852 | 0.820 | 0.808 | 0.830 0.820 0822 | 0.816
Cu 0.9945 0.9905
fca (% OF Lpp) | —2.55 | —2.93 | -2.17 | -2.55 [ —254 | —2.52
B/d 3.060 5.324 | 5.306 | 5.342 | 5.324
Lep/B 5.750
V/Les® X 103 8.372 | 8.288 | 8.456 | 8.372 | 8367 | 8374 | 4.612 | 4.565 | 4.656 | 4.612 [ a626] a591
AREA (% OF Aw) 127
BULB LENGTH _ (% OF Lpp) 1.6
IMMERSION (% OF druct) 68.0
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