Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 19, No. 4, pp. 397-402, August 31, 2013, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2013.19.4.397

NYZANEALLN Y AT FssB5Fd A3t A+

[
s AL AT, a FEANGWSL AT, oo GRTASNY, wex FEA GRS 2H A ST}

o2

The Evaluation of Hydrodynamic Resistance and Motion Response

Characteristics of Platform Supply Vessel

sokoksk

Kwang-Cheol Seo” - Ok-Sok Gim™ - Youn-Chul Ryu™ - Mehmt Atlar™ - Gyoung-Woo Lee

* Research Associate, School of Marine Science and Technology, Newcastle University, UK
## Researcher, Dept. of Naval Architecture & Ocean Engineering, Mokpo National Maritime University, Mokpo, 530-729, Korea
##% School of Marine Science and Technology, Newcastle University, UK
w=+%% Dept. of Naval Architecture and Ocean Engineering, Mokpo National Maritime Uni, Mokpo, 530-729, Korea

2 % B dAFoMe Aol 2675ms] AAFZWEAIAY AL A3 FAHS FHAT FAHH HES AF 17109
2HA AP oz s T3 a3 AT HeE BEE 2D 2,3 2 404 3yl AFEAlal L Fulo A A
&3 A58 2 5o UM E5SEEAE A ddEth R AE FXEAe] A dF Ao HE A AT 25
SHEAL AFggdA date ot 25T 1.8~20 GolA A delgen, T5 2= AR dldolA Anjatst 2 5149 oo A
2 2EEAE B

A EO : HFEANEA LM, BIAH, AN, AALESH, ITTC J=FEH

Abstract : In this study, numerical hull form development of a platform supply vessel, a full scale with the overall length of 26.75m, was performed
to predict a bare-hull resistance and a large scale of model tests with a 1/10 scaled model were conducted to verify the success of numerical
results. Numerical analysis on heave and pitch motion as a function of encounter frequency and ship’s speed for the prediction of seakeeping
characteristics are also presented. The experiment results of resistance agreed well with numerical analysis. As a result in the motion response
characteristics, the heave RAO indicates high values with the range of encounter frequency 1.8~ 2.0. The Pitch RAO indicates high motion response

characteristics at Beaufort scale No. 3 and 4 in rough seas.
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Fig. 1. Lines of platform supply vessel.
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Table 1. Characteristics of the ship and the model

Model
0.1
2.675
2.39
0.69
18.59
0.2875
0.0608
0.24
0.695
0.0451

Designation SHIP
Scale ratio (A) 1

Length overall (m) 26.75
Length of waterline (m) 23.90
Breadth(m) 6.90
Displacement (tons) 185.9
V.C.G. (m) 2.875
LCG. (m) 0.608

Draft (d) 2.4

6.95
0.451
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Table 2. Computed form factor prediction

Designation Model size
Scale ratio 6
LWL (m) 3.98
Speed (nvs) 1.995
Cr (x10%) 3.06
Cwr (x10°) 0.9842
¢ (x10°%) 3.126
1+k 1.294
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Fig. 2. Comparison of resistance coefficient based on

numerical analysis.
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Fig. 3. Wave form development using FLUENT ((a) 9 knots (b)
12 knots).
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Fig. 4. Aft wave form development of the hull at 9 & 12 knots.
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Fig. 5. Comparison of effective power using numerical
analysis and experiment.
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Fig. 6. Sinkage and trim variation for different speed.
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Fig. 7. Heave RAO as a function of speeds and encounter frequency.
5 5 14
4 ——— 9knot 4 ——— 9knot —a—— 9knot
——O0—— 12knot ——O—— 12knot 10 ——O0—— 12knot
] [e] o
<3 g3 < 8
4 4 4
= = E-
L 2 26
T2 T 2 [
4
1 1
2
0§ y 0% y 05 2

1 2 3
Encounter Frequency(rad/s)

1 2
Encounter Frequency(radls)

1 2 3
Encounter Frequency(rad/s)

Fig. 8. Pitch RAO as a function of speeds and encounter frequency.
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Table 3. Sea state and encounter angles

Description | Hjs (m) T (sec)
Sea state 2. Light 0.1-0.5 3.0
(Beaufort Scale) 3. Gentle 0.5-1.25 3.7
4. Moderate 1.25-2.5 5.0

Head sea (180)
Bow sea (135)
Beam sea (90)

Encounter angle
(deg)

g 82 AHI 29Foge e et s ¢
TEo0l ﬂlﬁi —Sr%%%?ﬂ%ﬂ]—i— v gk Aztelr}. Fig. 79
Ao A 29~ 51}
ZAZu7F Hd &2 JERs
oA mA&EHAl et
#2813t Fig. 8
Fopo| Al SEHTIH 1.8~2.0
A FE 8 %Hﬁ%—ﬂ]ﬂ Ho 2 Jepsta "ak aet
B Ao} ol A= ST a7} 00l
e %%%J%Hlﬂ Hd = Jepar HAF 7Skl
Fig. 9% |4z W F71Ag )4 dujo|t}, AA|
Az ANN AEFIO0~4=E)l M BrtA o] &

S YeERh 28y A& A 32T
HAZE §lo] o] Foo] digk FrA el o
tha visith Ped

12

;lo
o=

{0

/g

o

- 400 -



AFEANEALN] A e} eSS B3 A

Added Resistance(kN) Added resistance(kN) Added resistance(kN)
Beaufort Scale 2 90 Beaufort Scale 3 Beaufort Scale 4
T Encounter angle (deg) 90 90
g i = Encounter angle (deg)
60

180 02 4 6 8 10 12 14 180 02 4 6 8 10 12 14

2 8 10
Shlp speed (knot) Ship speed (knot) Ship speed (knot)

Fig. 9. Added resistance as a function of Beaufort scales.
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Fig. 10. RMS Heave motion as a function of speed and encounter frequency.
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Fig. 11. RMS Pitch motion as a function of speed and encounter frequency.
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Table 6. Max. values of RMS pitch motion

Beaufort Encounter Ship speed Pitch
scale angle motion
No. 2 35° 12kt 0.496 deg
No. 3 30° 12kt 1.5 deg
No. 4 30° 6 kt 2 deg
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