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Abstract © 7.5, HANBADA has a relatively large hull and superstructures above the water line, so she has much of leeway or turning
of bow with the effect of winds. Especially on berthing, unberthing and/or sailing on low speed, these effects take place more significant.
Therefore, it was carried out the numerical calculation of the wind force and moments acting on the T.5. HANBADA, and then calculated
the leewav angle and counter rudder angle with the relative wind direction and velocity. Also, it was suggested the maximum wind
velocity which could be berthed or unberthed used by bow thruster and the tugboat operations in strong winds. These results will be
great helpful to the vessels with large superstructures on ship’s handling in harbour or tugboat operations.
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Fig. 1 Body Plan of T.S. HANBADA

T ﬁﬁmﬂm B B P T 2
7o) = o T RER . T B
T T ] I oY <
Moo xS Y S s 2
o= W = m o o

0 R~ k- EA_} oy 8%
SR A g = BT - =
o Ay W GO e zl

0% oo I = Ia L \ K
om T AT 25‘%%@“%% 5 g
S ~ o B o & —

g il cTamﬂ@rﬁuM /\ 1 « K0 2
N o 2 ool = - iy : [} _._._.._ =,
T ¥R i RN T o oE 7
| el oM 7 o o ~ B 50 _u_
B SR = = oy o M 3 = Q
x 3z — B o N 0 2B = ! g [=) =
R N SN T : E
v 2FFap - wReaw o m g = 5

& T . 3 ]
T Lot Ezgciie | ER :
X el R R S I~ o © — -
oy “Eoﬂwﬂbwm\._oﬁ%mﬂﬂdﬂ‘a, % ~ ’
1Ho 3 s ORI oz T T ode T .= n_c oh
opy ww o ek o BN T Y 8 ™0 =
w s B o T ° :
o oA w R B o g 0«
FE B RAET LT o <
v EF s g e P =g ¥ g P
. I T ko
im,twom,v..x V.anmﬂ.m i
o o & o T o T T =
M T W T E-TE -
ol B "N M_EM%M.mﬂrd
BT W oL O w%smmm
_— = LR el 4 °
T " R 9 B 2

o B ooy o= g3 & 2| & Pddddddydd
op o ® of w8 .8 & s Wy = 2 ‘e EEEEN
m_rhém%z._ u,.mn/umleﬂ“w@ el = Elg i

e taﬂmMiwﬂP AS4 ) ITe) N N e

i T _ T > >
W = M e o = o X - DNI @ =13 S 3 e
o oo of % g0l _ 0 = |2~ NAEIE NN
Mo g ofy & oM W v e s D185 el e|a] 2| 2|5 ] e N N ND SR
Fop T 5 T T OYE - Wy 21 |8lgle|Z|8l2 18|22 E g NERE RS T
B o — M T T S R R P Rk LIRS N il
TF T IR N I et il il hall A 5 N e K R R N = T
Moo ok 2 oy w_- ,.L_wrn =W o ~ . M,W = < =S ::”
S o W h. .A.u g olo wﬂ ™~ o W s 2 . R - e Sy
T o p = 2o 28 go o 2o 3 P B R A LA
o T N 0 A =D & ! jin) =
m o ow BN Y i z @ S | i
...,oL_ﬂ:I (] o z . r = ~i |2 ~ W
%&om_mqqmo . " w,% = 3 m MMM ] Ux:t\\\ 1
op o " N €2 3 o f= 'z 3 g I v
o = T o o 5§ = M3 512 5 = <zl A
R TG R oM S22 ET Dm IS Sl g < L /] U
D A Ay = . > = g = = 1= - = =N | 1 -
KN & o T B W T w =z g81s g 5158 "
o o BT T egsTI 2 HEE S| <) 2 e LA

B) = oh 3} & &=L - - = - = B
=S o Mmﬁ,,m,mma&% S mmmsm%v S| 2 | v

P i 4 = I3 i s 7 L]

L L w U e A B N MR EREERRRE i
_ﬂoizlm%ow o § EE E L g 2 Am%mwmeme a
SR 2E 38888 ElLUISEEGRE RS EF| S




- 599 -

@ BRE FME _UEBReER T WS s @
oo ) __ 0 2] e mo Ar S ~ 0
SE - Tasiinagd : FEE T
L~ 7 o) B o & ol 2EEEE S o+ B c
TET ¥ ®THT ML I °22RE 2 MR T g
SEiTEE REF<Ealyy 3 i pat EE
o m= &M — G 1wt Ny -t K i~
__ ol o7 0 _ M Ho o jat ] 1 Ral Bl =
mm%@o,mmnmu ATHATM_&%E%% ot ¥ = | & HL_.M _Mdr.
T % = — ﬂ S K < ol T . » [ o N < — 10
~ T O = s G o g - o s
SHoB2S &g Cw T E : : = |E By =¥
| row ) B =l |
,emf M_kl m W o Ho X w = 3m Yoy m ox . e H lm AR BA ™ = ~ o
TEAG® ®T d gy oo o T A 8 | C R TR PRI &
ﬂéwﬂ‘ym .zﬂwﬁilﬁo%ﬂo%mﬂ s o 5 | g Qanﬂw?%o#A
T o Y ﬂ.ﬂ i o3 ﬂ o N 2o ¥ \m} 7 o W ” 4 £ g = ) o © ~ = WE ~ Al
pa el ERF _Twa oD Solf s |2 s T T O =
= 0 0 O " & 5 | , 2 g = T K & 5
cHPPes TodIwnded SEEEH P E gporeTe T F L%
B 9 o W &5 18] 30 BKOXO O e W = ol Y @ = L U = o 3 <
o By S K, B _ W] S IR 8 ok s oM T
—y O - = ! . — b Ts = : — = <
ucuux%ﬁmﬁ_v/fm AR A = - IR AR S E 5 TETT TR e
uom,l,Wﬁomw ﬂ?ﬁ%%%%%m g muﬂ__omuﬂe%ﬂ,u I [
SIS = — , g @ T D
Tw_ 52 Tl Fp 3 I | A e S -
o \‘W M 0 ] T T e oK T A 5 a,rm.w A TP T R SR PO B W o B ol ol = /QIW w
ol ' oo WO %o - he L ° wr $ 8288 % 8 8 wo N SR g X o Ny =
oot 17 =0 ;Ho o T T TS ﬂ; 5 S o 5 = iy < = mﬁ g
o Ho 2y z g ww ‘u,| B P el = o - S [ucy] A4 ‘90104 puIpt i 23] = ) om e m :.z
BOE YRR o o o N 2w DT N TR HBTT WA N
Ar & e o T to TN < B oW ~
ﬂcluroﬂmm Aﬁﬂ___mﬂww_._n Mhrmo,_ﬁw = o o o T S o) "
Cl T T g U T G Ey = M — . 13
oy o , ) X 2= R % o B° _._.H il = T o O < o o
ST 2 N R ot T - 2 . e
- T o R U R o oz MR o < x
,m. A_ &o = o = [ JL OC i l .mx _— = patis %= & Cv,m
G+ T ] K o B o w |8
TR T N R o ol W = [ BT v o= = " t =g
sE RS S oRTLTSOC TETT X 3 ,
o =< .m_j w T e 3 Do T o T e = o =N
bET. Gmewo . wT PRI N e S ® D FRRE -
N ~ N )
= oo o Ko = Nale LZE ﬂ_ﬂ T E.# T my = o Ho = im Ho - nn z
w oo . = Moo= P R o 0 T o do X s ; E:
e NI S F i i oF T Y o " UT v X 8 2 3z ¥ b z
ok 2| ) =
n S v N R e o . © ~ T & ~ = " ! £
o S = -~ N %' Y o w 4 N o2n N I I a ] “
Bl ool = 3 ) F g 9 = =~ T B + ol ~ g2 w : g
TS CrdzoaiEEE - o X o W S e IR 5
—_— . ' =< "o K& =] 3 ° B
TN £ F e@E R OT o PRy e T B D » AT P
W =) = o U= oW W o) N K ~ w > — .. S -
wr L .rm e o B - do . - iE = . wﬁw -~ 5 ,,xs
- WL T ol i B A X Z. PG o B & Moor 3 R
o ZATV oz 2 ° wr.n 0 Wr ol = o BN wl = 33 = GO B = < B Ho Y - ﬂ
S T N R o T M i ool m 5w Ol - . %
bR R s X g mae oy s BB R T g S Ho A o 1%
e B as R ST |} B S o 0 Lo ok [} s g o : e B = N
= ~ M - Ay \¢] b - '
. o S o X &K Ho %o W/ o + o ) #_ T < QU > N o~ o al
Fawd  Tag®W Do psdwa 2 g =848y —° 3 s KR
I Lo = M g o i T o ok o &4 " M = <o N2 I 0 ~ o 2 *
® e Ea e R IR _d R N o= ST -
o = do = o Uk vw W w T o B bl — = 8§ = o¥ ®|r = ~ . SIIAAL200 PULA _
BRI e ®mF 2 % ook R sk < T W o oF Az

Fig. 4 Wind coefficients and moments with relative direction
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Fig. 7 Counter rudder angle with relative wind direction
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Fig. 9 Counter rudder angle with relative wind direction
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