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Systematic Series Model Tests on High Speed Cargo
Liners with Bulbous Bow (No. 1)

——Effect of los, L/B, Frame Line and Stern Forms——

By
Koichi Yokoo, Yoshio Ichihara, Shigeo Moriyama, Koji Shimada,
Masaaki Namimatsu, Hidetoshi Ushijima and Kenzo Imahori

This paper deals with the results of systematic series model tests on high speed cargo liners
with bulbous bow. The parent form of the models has such proportions as L/B=7.0, B/d=2.4,
Cp=0.56, Cp=0.577, Cy=0.970, lop=-+1.68. In this No. 1 report, the effects of lga, frame
line shape, L/B and stern form were investigated. The principal results of the tests are as follows:

1) Optimum positions of longitudinal center of buoyancy on the high speed cargo ships with
bulbous bow are considerably different from those with normal bow. The optimum position of
lgs in residuary resistance coefficients 7z is +0,8% for the full load condition, +0,9% for the
half load condition, and +0,8~+1,2% for the ballast condition.

2) Variation of the wake fraction due to the variation of Ig is very slight and that of
thrust deduction coefficient is comparatively large.

3) V shape of the aft body gives a lower resistance, but the parent form was best of the
models in the frame line series in the propulsion point of view, because of the least value of the
thrust deduction coefficient.

4) Both 7z and wake fraction decrease with the increase of L/B, but thrust deduction and
relative rotative efficiency do not show any definite tendency owing to the variation of L/B.

5) The cup-up stern brings up the decrease of thrust deduction coefficient, and, together with
it, remarkable decrease of the wake fraction which makes the hull efficiency worse. Concerning
this kind of hull forms, some device will be necessary not to decrease the wake fraction so much.

Further works in this field are being carried out and No. 2 report will be published in near

future.
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2-4 fRR¥IKI Y —X (M.S. No. 1901, 1902)

WEFEO~ U F—ARRE D ORI L, ERER
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MODEL SHIP NO. 19016 902

MARKS;
M.S.NO. 190!
M.S.NO. 1902 —

Fig. 4 BEMROBEREDMNS X OCRRBHRIE BEBRKY Y —X)

Table 1
M. _ S NoO. 1901 | 1902 [ 1903 [ .1904 | 1905 | 1906 | 1908 [ 1909 [ 1976
Lep (m) 6.000
Lowy (m) | 6.1055 [ 61440 ]| 6.1055
8 (m) 08571 09231 | 10000 [08571
z W (mn] 10268210284 [10294 [1.0286 [ 1.0297 [ 10285 [ 1.1929 | 1.3989 | 10304
2|Su Aemwbnées (mo| 6658 [7023 |e681 le681 |6669 le673 [7148 [7743 |e675
5 d (m) 0.3571 03846 | 0.416 [ 03571
g TRIM _ (% OF Lep) [o]
o Ce 0560 |0560 |0561 |0560 |0561 |0560 [0560 [0560 [0561
a Ce 057711 05772 | 05778 1 05773 | 05779 | 05773 | 05772 | 05767 | 05775
3 Cu 09702
- lce  (%OF Ler)| 168 170 1.62 167 105 2.55 1.68 168 | 002
g L/ 7.00 7.00 7.00 7.00 700 | 700 650 | 600 | 7.00
5 /d 240 | 240 240 240 240 | 240 240 | 240 2.40
w e x10™® 476 476 476 4.76 477 476 552 648 | 477
AREA  (%or am) 6.00
BULB LENGTH(%0F Lep) 1.Q0
ON (% oF aF)| 77.60
gg (m)]|07610[07610 |07618 {07612 | 07620 | 07611 | 08828 | 10352 | 0.7625
S={ S X’Wz.%}cas (m]| 5621 |5986 |[5629 |5634 |5650 | 5653 | 6040 |6543 | 5640
* (m) [02779 [02845 [ 02765 |02785 | 02789 | 02778] 02993 | 03240 02783
~ TRIM (% OF LppP) 0
e Vn (m*) | 04935 | 04936 [ 04941 | 04937 [ 04943 [ 04937 | 05726 [ 06715 | 0.4945
Ag Su_WHEndlles (nt)}4.546 |4803 | 4545 |4560 [4570 [4582 | 4875 [5271 |4s573
& d tm 101917 ] 02020 [ 0.1897 [ 0.1935 | 0.1930 | 0.1926 | 0.2065 | 0.2231 | 0.1934
:UI TRIM (% OF Lep) 1.0
Table 2 -
3. R B R &
IAMETER (mm 240.0
g(?SS RATIO (mm: 0200 REBOBERRE, (1) WEHRE ((—Fv -+~
PITCH 2560 ), (2) HwERRED 74% HKE (A1 —Fv -+~
E;(TP(:-I!IDE%TI% R égg’l‘*os” (')-%gg A, (3) WERLREED 48% HikE (1% Lpp fRR T
- 1 ER e Ve > —
MAX. BLADE WIDTH_RATIO | 0.302 V&) DIRET, HARCRBTH L Th7 v
BLADE THICKNESS RATIO | 0.050 M Fn=0.19~0.31, Fn=0.20~0.32 30" Fn
ANGLE OF RAKE 10° ~0' =0.21~0.33 DAEEEHF T IKPlE L O BHAER
DIRECTION OF TURNING RIGHT HAND P o ’ - Y
NUMBER OF BLADE 5 2fTio%k, BERIEROBEEIE, ¥ - v ~1LOER

EHEREERL, HE MRS X CEROHEBER
(270)
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MODEL PROPELLER NO. 1358
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MARKS;
M.S.NO. 1901 lcs + 168
M.S.NO. 1905——-—1{cs + 05
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KOWTRS &, Mkl los=+1.05 D
M.S. No. 1905 23 & Bk EEHMHN T—FE W EZ &
b, WIZ r& B/NZVDE Fr=0.29 LIFC log=+
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MARKS; Fore Body Aft Body
M. S. NO. 1901 Parent Parent
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HRMOFERE SN 7r 3 X CEMBER LW & [k,
ZHERIET LSy Fig 3R+, zhickh
W, WMERRE UAlic L7 M.S. No. 1903 @ 7z I
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