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Abstract

Tt is required to develop a hull form with low resistance and high propulsive efficiency for
the improvement of the ship-board operational economy. Since the hull forms with low resista-
nce frequently have lower propulsive efficiency and on the other hand the hull forms with
higher propulsive efficiency don’t show good resistance characteristics, it is always very difficult
to obtain economical hull forms which require less propulsive power accordingly.

Efforts have been made to pursue a stern form with excellent resistance and propulsion char-
acteristics together by shaping the run of the so-called buttock-flow type stern, which is known

to have good viscous resistance performance, like that of conventional aftbody (U-type or Hogner
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type) featured by high propulsive efficiency.

First model tests confirmed that the above concept can be one of the alternative approaches

to the design of the good stern form and by the continuing efforts thereafter for the refining

of the concept, propelled by the first promising results,

stern form of good resistance perform-

ance together with good propulsive efficiency has been realized to some extent. In addition, it

is conflrmed that the new new stern can have better cavitation and vibration characteristics

due to uniform wake-fields and the compact engine room arrangement can be possible due to

it’s larger floor area in way of engine room double bottom as compared with usual barge stern.
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Table 1 Results of model tests for hybr1d stern hull form (full load)
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Table 2 Principal particulars for pana-max B/C

Hull form] A +Fi(H1049)] A, +F,

As+Fy

L,, (m) l
B (m)
d (m)
L/B 6.677
B/d 2.597
Cs 0.8239 0.8275
Ich +2.56%L +3.16"/L +2.74%L
Remark Moderate-U Aol B35 Ao o
3 A m) (Fme skeg)| (Full skeg) =
S
ot Hu =49 W3t A% vAE Jge B ]
@ete e FEd Azt g =
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Fig. 3 Body plans and C,-curves for pana-max B/C

Table 3 Model test results (full load, propeller dia.=5.85m)

g sz,

v, [ 14 kes ( 15 kts
Hull form | A+ F,(H1049) A+ F, Ay+F, \ A FF(HI049) | Ayt+Fi { A+ Fy
1+4 1.238 1.209 1.212 1.238 1.209 1.212
Ce 0.790 0. 666 0.679 0.851 0.706 0.700
EHP 6,177 b, 888 5,893 7, 766 7,337 7,279
t 0.184 0.180 0.193 0.180 0.179 0.196
W 0.496 0.410 0.473 0.492 0.405 0.469
w, 0.350 0.308 0.343 0.346 0.305 0.344
- 1.225 1.185 1.229 1.254 1.182 1.225
7 1.042 0.986 1.032 1.050 0.992 1.030
7D 0.727 0.678 0.714 0.731 0. 680 0.709
DHP 8, 493 8, 636 8, 253 10, 628 10, 798 10, 269

Journal of SNAK, Vol,

27,

Jo. 3, September 1990



IS MEEAE) AR HERES MR 2ed

KEGEREBEE 278 F 35 19904 9A

95



96

. 226R

. 996R

L 166R

B

AsF, ol&EF,

A3+F3
W,=0.553

1,226R

o
185 ., ° o
17017580

o
Y65

o o
180175170

Fig. 4 Comparison of wake field measurments for pana-max hull forms

2 #AEA 2AASHE SHAA) A% 49 £
A et mARGE 2 44 gdezA, 4, 40
489 49 249 53de A9 2gRz v

Station No, 2¢] 4] Bilge®9] %

F

FAE B 4o
ZEEA Ly A7d
Propellel planeo] 4 ¢] ut{ 7+ A4 A Wake gain® &
Heoz A Hgi.

o]} Zolzte], A, A AY L AANE LYY L
Tyt AN GE vk @0l AF 5B A
AL A A8 A9 slwdtgs, AR FAEE
Z7tel we 2avlH e F 5% g EX JF
+ 2AAt. A A¥e vAAE AFe k6% 3t
4 A FA582 4 2%k FaHdl otel dod
o2 A8 vy L F 3% FA=h. =3 Propeller
planes] A 9] A; 43 53 ¥iFE 0.565308 ASs
vk, ¥E FE UFE A AY FEIdA 4 AY
2] Agel A, A¥F FAHA vEG AL F AT
Age] Fpoll w]s)lA wWigago] Zrad Zsk Ao 9l
= Hdez fgsgeh

=3, F5¢e zaiy FAAFS 94T AANL
gerz zasle] 443 499 4% HFAE Gotr
7l A% AP=E AAsrg e 2 At Table 4¢]

utEo] Bilge vortex%

gyl ze2de) A4 FAARE A F Ay
4 &gl F7hE A% Moderate-U dde] =%
aA FAH9+E ¢+ At ole =zl ¢
Skeg ¥4l zzale] AF & A zHte AA R
2g guatE oA, HEAIY SkegiAE A4

25

3 AAst FHAEEE F39 FMAE 7 UEE
& 5
g, WREE 2AAYS A (Fig HF w23}

Table 4 Model test results
(full load, propeller dia.=7.04m)

Vs 14 kts | 15 kts
Hufl(l)rm A+ F, A3+-F; A+Fy A+ F,
Ce 0.790 0.679 0.851 0.700
EHP 6,177 5, 893 7,766 7,279
t 0.183 0.195 0.181 0.204
Win 0.413 0.377 0.404 0.373
ws 0.311 0.300 0. 306 0.304
7h 1.186 1.151 1.180 1.143
Nr 1.051 1.032 1.053 1.034
] 0.778 0.753 0.774 0.745
DHP 7,944 7,807 10, 030 9, 749
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Semi-Simplified Aft-body(A5989) Simplified Aft-body(A5990)

Fig. 1 Boby plans, stem and stern outlines with sectional area for the Daewoo parent hull
form series

Table 1 Comparison of resistance and propulsive power at design draught for selected hull

\ V5989/A5988 V5989/A5989 1 V5989/A5990
SIIJ{eneéitsm ’ Ps in kW I Percentages Ps in kW ! Percentages ’ Ps in kW } Percentages
10 1,975 I 100 1,970 \ 99.8 2,129 107.8
12 3,339 100 3,362 ‘ 100.7 3,591 107.6
14 5, 475 100 5, 661 103.4 5, 801 106.0
16 10, 421 100 ‘ 10, 676 102.5 10, 946 106.0
| 1+k | 130 | 1+k | 125 | 1tk | 1.18
Sﬁ%‘ism ‘ PE in kW ‘ Percentages ’ Pg in kW i Percentages | Pg in kW i Percentages
1,490 100 1,458 97.9 1,392 l 92.6
2,535 100 2, 500 98.6 2,348 l 92.6
! 4,130 100 4,161 | 100.7 3,797 ! 91.9
| 7,414 100 7,441 100. 4 6,93 | 93.5

Table 2 Percentage power of the Verolme simplified hull form series

Percentage Pr for the loaded condition

4770F | 470G | 47708 | 47707 | 0K

V in Knots| 4770 | 4770A | 47708 | 4770C | 4770D | 4770E
13 1000 94.5 95.31 100.0  98.9  9L7 89.1] 94.0i 100.9  90.8  88.2
14 100 9.0 9.4 101.0 9.2 L2 887 9.4 100.9' 8. si 87.2
15 100 95.0 9.3 10L4 9.1 oLl 8.9 3.1 9.5 8.1 866
16 100 941 o49 1010 984 %0.9 .6 9. o es.7 889 865
17 100 941 949 1oL 1\ 8.5 90.7 87.9 93. 5\ 98. 5. 80.4  86.9
Percentages Pp for the loaded condition

V in Knots| 4770 | 47704 | 47708 | 4770C | 4770D ’ 4770E | 4770F | 4770G | 4770H | 47707 | 4770K
13 ; 0. 91 103.9 108.5 109.2] 103.3{ 101.2} 108. 7; 7.7, 110, o 100.8
14 00 9.3 1025 107.6 1086 1040 10L5 107.8 158 109.7 100.7
15 10 w0 9.0 1019 107.2 107.7 1046 1016 107.7 141 1089 100.7
16 ‘ 9.2 103.1) 107.4 107.0 1048 1017 107.1 113.8 107.9) 100.9
17 0 99.5 104.4 107.8 108.1 105.8 1015 107.5 113.5 107.2 10L2
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Fig. 2 Body plans for the Verolme simplified

hull form series

1] 1] Ve
”F\/\ AL,
Py '& Syﬂé"t% 1.0 omL

v k i S— o8
a@ ‘\QZ?&: 2 o
PhasZ )
D \\7>6‘ ™~ :>24 \ 02
N S
1514 12 GI.O 0‘; 06‘ 04 J02

Fig. 3 Body plan for MARAD series
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Fig. 4 Comparison of body plans between U-type

and V-type hull forms
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Fig. 5 Comparison of wake distributions between
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U-type and V-type hull forms

Table 3 Comparison of propulsive performance
(full load, V,=16kts)

Hull form Original Improved
S (m?) 5,140 5, 200
Crx 103, 1.519 1.519
k 0.215 0.245
(1+k) Crx10° 1.844 1.891
C,x10° 0.509 0.521
ACE x10% 0.200 0.200
Crsx10° 2.553 2.612
EHP (PS) 5, 100 5, 280
t 0.190 0. 160
W 0.374 0.416
ws 0.308 0.348
on 1.170 1.289
- 1.019 1.019
7o 0.581 0.565
. 0.692 0.742
7 1/1.030 1/1.030
BHP (PS) 7,590 7,340




