CHAO MUNG NGAY THANH LAP TRUONG DAI HOC HANG HAI VIET NAM, 01/ 4/ 2009

THIET KE HINH DANG THAN TAU BANG PHUONG PHAP THAM SO
HULLFORM DESIGNING BY PARAMETRIC METHOD

TS. DO QUANG KHAI
i Khoa béng tau, Trwong DHHH
Tom tat:

Bai bao nay trinh bay phuong phap thiét ké hinh déng than tau bang phwo'ng phéap tham
sé. Trén co s& ham da thire biéu dién céc duong nuéce cla tau thuy tac gia da hoan thién
ly thuyét bang cach phat trién ham nay cho phu hop véi thuc té thiét ké va xay dung
thém céc ham bién dién hinh dang cho vang miii, duéi cia tau. Ly thuyét nay da duoc
téc gia phét trién thanh mét trong cac module trong chuwong trinh thiét ké phuwong an tau
thuy duoc tac gia phéat trién tai khoa ANAST, truong dai hoc Liége.

Abstract:

This paper presents the parametric method for hullform designing. Based on the
polynomial function the author improved full methodology and developed new functions
for designing the stern and bow of a ship. This theory was developed for one of hullform
design modules in the concept ship design program, in 2008, at the faculty of ANAST,
Liege University.

1. Mot sé phwong phap méi phat trién cho thiét ké hinh dang than tau

Than tau 1a mét thye thé 3 chiéu phtrc tap lién quan mat thiét t&i cac tinh nang khai thac cla
tau. Nguoi thiét ke thuo’ng phai mét rat nhleu thoi gian, cong src cho viéc tim ra dwoc than tau voi
hinh dang t6i wu vé strc can, dung tich, 6n dinh va tinh nang hang hai.

Gan day c6 nhiéu phwong phap méi duoc xdy dwng cho thiét ké hinh dang than tau. Nbi bat
nhat |a cac phwong phap sau :

Nam 2004,0.P.Sha,
S.C. Misra va R.P.Gokam
da trinh bay phwong phap E

thiét ké than tau tlr cac i ; Pa—
module [1]. Theo phuong v - i
phap, than tau dwoc cau . #
thanh tr 3 module la phan

dudi, phan gitta tau va Hinh 1: Théan tau duoc thiét ké tir 3 phan giira, mii va dudi tau

phan mii tau. Nhing

module nay da dwoc chudn hod. Phan gitra tau cé thé dwoc thay dbi chiéu dai dé dap (rng nhu
cau ché hang. Tl nhi*ng module chuan hoa nay thi hang loat phwong an thiét ké cé thé dwoc xac
dinh mét cach nhanh chéng. Viéc module hoa khdng chi gidam duorc thoi gian thiét ké ma con giam
dang ké gia thanh thiét ké dong tau.

N&m 2004, Hideki Kawashima, Takanori, da trinh bay phwong phap thiét ké hinh dang than
tau bang viéc st dung cac dwéng bao va dwéng déc tinh dién ta phan 16i, 16m cla bé mat than
tau[2]. Hinh dang than tau sé dwoc xay dwng bang cach néi suy tir cac duwdng bao va duwéng dic
tinh. Sy lién tuc cta bé méat dwoc duy tri bang sy tron déu clia nhitng dwéng nay. Hinh dang than
tau cé thé dwoc diéu khién dé dang bang viéc chinh stra cac dwéng dac tinh.
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Hinh 2: Budng bao va dwong déc tinh cua than tau.
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V6i phuong phap nay nguoi thiét ké can tap trung vao xay dwng cac duwong bao, dudng
dic tinh va diéu khién cac dwdng nay dé dat dwoc két qua mong mudn. Néu xay dwng dwoc mot
co s& dir liéu chuan cla cac dwong d&c tinh va két hop phwong phap nay vao mét chwong trinh
tbi wu thi co thé dat dwoc két qua mong mubn mét cach tw dong tlr nhirng kiéu tau cu thé.

Nam 2005, Horst Nowacki and Hyun Cheol Kim dé trinh bay phwo’ng phap thiét ké hinh dang
than tau tor sw két hop cla mét than tau thong thwong véi phan 16i ciia mdi hodc/ va phan I0| cla
duéi tau [3]. Cac phan nay dworc thiét riéng biét theo yéu cau hinh dang ctia né khi dwoc gén vao
than tau. Nhitng mét cong tron nhw mién chuyén tiép gitra cac phan cau thanh than tau dwoc st
dung d& dam bao yéu cau cho toan bd bé mat than tau.

Mt chuy
tigp sau

T——— L i

Thén tau thist ke %

Phan 1S midi

Phan 151 dudi e
Mt chuyén
tigp frudac

Hinh 3: Than tau duoc céu thanh tw céc phén riéng biét

Nhirng phwong phap trén day cé gia tri cho viéc thiét ké hinh dang than tau. Tuy nhién van
con nhirng han ché trong thiét ké vi van can kj nang, kinh nghiém va su can thiép ctia nguoi thiét
ké, cling nhw doi héi thei gian thiét ké. Nhitng phwong phap nay 1a khéng phu hop cho thiét ké
phuong an vi giéi han thoi gian trong thiét ké phuong an [4],[6].

Mot phuong phap hiéu qué cho thiét ké hinh dang than tau tlr buoc thiét ké phuong an la
thiét ké theo tham sb. Trén co s& ham da thire biéu dién dwdng nuwdc cla tau [5], tac gia da phat
trién ham nay cho phu hop véi thuc té thiét ké. Xay dwng thém cac ham cho thiét ké phan mdi va
dudi cha tau. Cac ham nay sé duwoc xac dinh va diéu khién bang cac tham sb la cac kich thwéc, hé
sb co ban cua tau va cac tham sb diéu khién dang ctia ham. Phwong phap nay phu hop voi thit
ké 3 chiéu va hiéu qua cho tich hop vao thiét ké téi wu [6].

2. Ly thuyét ciia phwong phap tham sé
Trong phwong phap nay cac dwéng nwéde cla tau dwoc biéu dién bang da thirc sau[5]:
Cote waz

1-C,, e
yzﬁ(i)% T D L (1)
2 \d L/z,az

Corwa =Crra_1-Cy

» _ » i Cor b Cu 2
Cw/'z ,waz Cw/' wa ( d ) ( )
O day:

L, - Chiéu dai phia mi cta tau tai chiéu cao z

L., - Chiéu dai phia dudi cla tau tai chiéu cao z

B - Chiéurdngtau

d - Chiéu chim thiét ké cla tau

Cuw - Heé sb béo swon gitra

Cwi - Hé sb béo dwdng nwdc phia mii
Cwa - Hé sb béo dwdng nwdc phia dudi
Csr - Hé sb béo thé tich phia mii
Csa - Heé sb béo thé tich phia dudi
Puwong mép boong dwoc biéu dién bang cac ham sau [7]:

2
X, L
z,,= D+CSF!SA{%j (gﬂoj 3)
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Chi sb f va a dién t& ham biéu dién cho mép boong phia trwéc va phia sau cla

tau.
Csr.sa - Hésd ham (parabol) cho mép boong phia mi va phia lai.
V&i man kho tiéu chuan [7]: Csg = 0,2 va Csa =0,1.

Dé phu hop voi thuce té thiét ké, tac gia da xay dwng cac ham phan doan cho thiét ké vung

mi va dudi cla tau [6]:
V&i mii tau théng thuwdng:
Ly —AL, —R{m,.tg(actg(a’/AL/.)/2)+,/R2 +(R,—zy if z<z
L= z
LDWL/.—AL/..(l—dj if z2z,
V6i: z, = R, 1glactg(d / AL, )1 2)sin(actg(d 1 AL,)/ 2)
Va cac tham sd khac dwoc xac dinh theo hinh 4

I 7
L owir f/
(e /
N
8L

Hinh 4: Miii tau dang théng thuong va cac tham sé xac dinh

V&i mii qua lé:

Lyyr—AL, {I—I;I;j+Lh —(4‘L}’ J(Z—H}’J if z<H,

H; 2
L= ’ (5)
Z .
Lpyyr—AL; {l—d) if z2H,
O day: ‘
Hg - Chieu cao mii qua lé
Lg - Chiéu dai miqualé

Lowir- Chiéu dai dudng nudc thiét ké phia mii tau
Va cac tham s6 khac dwoc xac dinh theo hinh 5

P

£ v e

L ez

s A )
. Hinh 5: Miii tau dang qua 1é va cac tham sé xéc dinh
Vé&i duébi tuan duwong:

Ly, —AL, khi  z<z
Lpya —AL, + R, —\|R} —(z—2z)) khi  z,<z<z,
L = —
“ x2+Z =] khi  z,<z<z,
tga
X, ++/Z2—2, khi  z>z,
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V&i dudi transom:

Ly, —AL, khi  z<z
Lywa —AL, + R, —\JR} —(z—2z,) khi  z,<z<z,
L= _ (7)
x2+Z ! khi  z,<z<z,
tga
X, +(z—z,)1gf khi  z>z,

O (6) va (7) day cac tham s dwoc xac dinh theo cac biéu thirc sau va hinh 6:
z,=d—-AL,tga —R, .tg(gOT_aj (8)
X, =Lpy—AL, 9)

90° — .
z,=d—-AL,1ga — R, .tg(Taj. sin o (10)
x2:LDWLA_(d_ZZ)tga (11)
z, =k,.d (12)
X3 =Ly —(23 —d)tga (13)
R =k,d (14)
AL, =k.d (15)
tga
Xy 3 —T (16)
ga
0= %3 _(Tj (17)
z
s |
@ Lowra \l
} &
[
Hs=k3.d
k2.
Als=ki.d

Hinh 6: Puéi tau va céc tham sé xéc dinh

Vi nhitng ham nay ta cé thé hoan toan xay dwng dwoc mét chwong trinh thiét ké trén hinh
dang than tau trén khdng gian 3 chiéu cling nhw cac mét cat ciia né mét cach tw dong trén may
tinh.

3. Ap dung phwong phap tham sé trong thiét ké

Véi co sé ly thuyét da trinh bay & muc 2, tac gia da xay dwng thuat toan va module thiét ké
tuyén hinh bang phwong phap tham sé. Module nay da dwoc tich hop trong chwong trinh
“Concept ship design” dwoc tac gia phat trién va cong bé nam 2008 tai trwéng dai hoc Liége,
vwong qudc Bi [6]. Trong phan nay tac gia chi trinh bay ap dung module nay vao truéng hop thiét
ké cu thé. Thiét ké tau hang 5500 tan v&i céac thdng s sau: L = 90.345 [m], B =18.399 [m], D =
9.345 [m], d = 6.607 [m], Cs = 0.7, Cw = 0.809, Cy = 0.966, Cp = 0.725, Vs= 13 [Knots]. Két qua
thiét ké dwoc trinh bay cho 4 trwérng hop mii thwéng, mii qua 18, dudi tudn dwong, dudi transom.
Vi gi¢i han bai béo, tac gia chi trinh bay két qua & hinh khéng gian 3 chiéu. Chi tiét chwong trinh
va ap dung c6 thé tham khao [6]):
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N

Hinh 7: Két qua v6i mai thuong va dubi tun duong

e
V

Hinh 8: Két quéa véi mii qué 16 va duéi tudn duong

—

Hinh 9: Két qué véi miii thuong va dudi transom

-_

Hinh 10: Két qua véi mii qua 16 va dubi transom

4. Két luan

Phwong phap tham sé rat hiéu qua trong thuc té thiét ké tau. N6 d&c biét cd hiéu qua trong
thiét k& hinh dang than tau tir giai doan thiét ké phwong an. Két qua thiét ké dwoc xac 1ap trong
khong gian 3 chiéu va cac mat cat. Phuwong phap nay rat phu hop trong thiét ké ti wu. Két qua
ctia né c6 thé chuyén déi ra file dinh dang hinh hoc chuén (DXF file) dé str dung trong cac chwong
trinh khac va rat hiru hiéu cho cac bwéc tinh toan thiét ké sau nay nhuw tinh toan cac déc tinh thay
déng va phan tich ing xt két ciu than tau.
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