=l FFeE A A20@ A33F, pp 88~95, 2006\ 69 (ISSN 1225-0767)

EdH ArE 7= A

ol og -

ddko) dulds A B3 7124

BT - et - g

NEELEI P ELEY

“Q STt e

A7

R DELEE
AeFe

A Preliminary Study about the Stern Hull Form Design of Ship with
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ABSTRACT: The resistance characteristics of a trimaran are studied, varying the bottom profile and transom stern of the main hull. The
bottom profile is varied in three cases (convex, flat, concave). Using the experimental and numerical methods, the resistance performance of each
hull form is compared. The experiments are carried out in ship model basin, and the numerical simulations are performed by a finite-dj

method, based on the Marker and Cell scheme. Euler and continuity equationsare used for the governing equations of the flow field around a
trimaran with transom stern. The agreement of both results is good. The optimal bottom profiles for transom stern are presented for low-speed

and high-speed regions, respectively.
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Fig. 1 An example of forward-oriented wave breaking

ol doluA] gtk oA7olA, I+ Eo] 22X %5
$-9 Apjojrie] 771 Zo)(Stern end immersion at rest)©]
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Z1o](Real stern end immersion)°]t} (Yamano, et al, 2000;
Yamano, et al,, 2003).
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Fig. 2 Rest condition of waves for a tramson stern
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Fig. 3 Running condition of waves for a tramson stern

Table 1 Principal parameters of the trimaran ‘Inha-tri I

Ship name Inha-tri |
Trimaran 17.0
LOA(m) Mainhull 17.0
Sidehull 53
Trimaran 16.0
LWL(m) Mainhull 16.0
Sidehull 53
Trimaran 40
Beanzni)* WL Mainhull 19
Sidehull 0.25
Trimaran 15
Depth(m) Mainhull 15
Sidehull 15
Trimaran 05
Draft(m) Mainhull 0.5
Sidehull 05
. Trimaran 7
Dmpgf)el;;“e“t Mainhull 63
Sidehull 0.7

Speed (Knot)  Trimaran (Fn) 25.0 (1.02)
/B Mainhull 8.42
Sidehull 28.0
Mainhull 38

B/T

Sidehull 046
Slender-ness Mainhull 8.66
(L/v'") Sidehull 7.52
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Fig. 4 Model ship (Inha-tri )
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Fig. 5 Body plan (Inha-tri I)
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Table 2 principals of model ships

S f(ceg) L@m)  Bm)  dam)
"Convex’ +4.12
"Flat’ 0 1.7 0.425 0.053
"Concave’ 412
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Fig. 6 Bottom profiles of transom stern

Table 3 Speed condition of ship model test

Fn 0290 0388 0488 058 0684

F, 1967 2626 3306 3962 4636

vo(m/s) 1185 1582 1992 2387 2793
v (knots) 7.07 944 1189 1424 1667
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Table 39lME 28 AFZAE Fol &
Atk 2¥A APe QA% SEE o 04(m/s)H ST
719 1.185(m/s)FE 2.793(m/s)7HA] 57FA] &mellA FEE
Aok AAYD 7EE AFAHA  (L,,=16m, B=4m)oM =
7.07(knots)oll A 16.67(knots) 2] 45 B FEA )
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A71NA, Fn=Vy/gL,,)*?& 870l thd Froude 7¢I
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Aol A Zt A APl A FAARE Tk ¥
o] ¥sle] wWE Ao FHAAE AES] A FAAE
go]do] AU

FRAFE MACHE 7122 3t AP AR AN
FHAS AAE L7 58 ¥ e 27 F7A
2 7t AAFS s AdEeRA ARE st
HAHE geE Ao, Autgeess REY
Euler 25 A& 4ol A&HAT (B4 5, 2004
Hirt and Nichols, 1981; Viecelli, 1971).
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(x, y z) : Cartesian coordinate
(u, v, w) : Velocity component of x,y,z respectively
g : Acceleration of gravity
Y2l : Density
® : Plp
P : Pressure

< A o, YHL AAle] THEE, 2% 437
AgEe (HEe R B9t AAARE Staggered-variable

o 27 FAAEHLR olkgl H Utk Staggered variable
AAAANA  elitstE Euler WAES T3 g uig
Poisson A4S =8 WA

FAA PAEE st FRe BF 23 SAAEHH
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Table 4 Computational conditions about ‘Inha-tri I’
Condition Hull Inha-tri 1
280
75
38
5.6m
0.75m
0.304m
0.02m
0.0lm
0.008m
Fn 0.684
DIND 0.007

Number of cell

Computational
domain

Cell size

N =< XN XN <

Time steps for acceleration 5000

Total steps 12000

Donor cell 7o) 233 YL o] &3t o]aks} st
2+ 9] Poisson W44 vl Time step ¥} SOR(Successive
over relaxation)g ©]8-3}¢ HHEHSZ ALFEHUTE Poisson
WA ARE o] &ste *FF WA ()eERH ¢
% Time stepolMe £T& F& 4 Yok E3 73 54
58 3 Time stepollX] Poisson %784]9] Source terms
2 ARS8t O Time stepoll A9} Aldte] whE-w| o)z}
Aol Ae] AR Table 49 2T

e 101‘-1

5. 4t 3 D&
5.1 Mojmiel Blw
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Fig. 7 Stern wave patterns at Fn=0.290
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Fig. 8 Stern wave patterns at Fn=0.684
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Fig. 9 Wave height contours at Fn=0.684
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Fig. 10 Wave profiles along the hull surface (Fn=0.634)
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Fig. 11 Perspective view of Inha-tri I (Frn=0.684)

0004

———————————— convex
rrrrrrrrrrrrr flat
concave

0003

o -
& 0002

0001 F

0.000

L . 1 L y
2000 4000 6000 8000 10000
STEP

Fig, 12 C, histories of Inha-tri I (Fn=0.684)
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