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GIAI PHAP TiCH HOP CAC HAM GIAI TICH TOAN HOC
HULLFORM DESIGN BY A SOLUTION COMBINING ANALYTICAL

FUNCTIONS
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Khoa Dong tau, Trirong BDHHH Viét Nam

76m tat
Bai bdo nay gidi thidu gidi phap tich hop céc ham gidi tich dé thiét ké hinh déng thén tau.
Phurong phép nay lam cho céc ham gidi tich linh hoat hon, hiéu qué hon trong thiét ké,
mé phdng va phu hop véi churong trinh hda bang méy tinh dién t. Gidi phdp ndy da
duroc téc gid nghién cuiu phét trién trong chuong trinh “SCD-Shjp Concept Design” cho
thiét ké tau.
Abstract
This article infroduces a solution combining analytic functions applied for designing
hullform. This method makes the analytic functions be more flexible, more efficient in
designing and simulation and suitable for developing sofiwares used for designing ships.
The author has applied the methode in developing sofiware “SCD-Shjp Concept Design’.
1. Mé& dau
Thiét ké hinh dang than tau 1a viéc rat kho khan vi tuyén hinh c6 d6 cong phirc tap va lién
quan mat thiét dén cac tinh nang va hiéu qua khai thac cta tau. T xa xwa cac nha nghién ciru,
thiét ké tau luon mong muén xay dwng dwoc mét ham gidi tich toan hoc cho thiét ké. Tuy nhién,
van chwa c6 mét ham giai tich kha thi nao cho viéc nay. Hién nay cac chwong trinh thiét ké mé
phdng tau thuy déu st dung cac ham tham sé. Cac ham tham sd cé tinh linh hoat cao trong thiét
ké, nhwng két qua thiét ké déu dwéi dang sd, nén so véi két qua dwdi dang ham gidi tich thi ham
g|a| tich s& hiéu qua hon trong qua trinh tinh toan, khao sat, phan tich, tim I&i gidi téi wu. Do vay
giai phap “cong ham” va “tich ham” sé dap &ng dwoc diéu nay. Trong bai bao nay tac gia sé trinh
bay giai phap két hop cac ham giai tich dé dat dwoc gidi phap thiét k& mong muén.
2. Ly thuyét
Tuyén hinh tau cé dd cong phtrc tap. Doan gitra tau c6 thé 1a than éng, cac dwong nuéc co
la mot ham tuyén tinh con & phia miii, phia dudi c6 dd cong phirc tap. Bac ham sb thay déi rat
nhiéu nén rat khé biéu dién. Va lau nay cac nghién clru, thiét ké tau thiy ludn mong muébn tim ra
mot dang ham giai tich phu hop cho thiét ké tau. DA c6 nhiéu coéng trinh nghién ctru cong bd cac
dang ham biéu dién tuyén hinh tau, tiéu biéu 1a cac ham giai tich ctia F.G. Trapman, D.Taylor va
L.M. Nogid [1].
Nha déng tau ndi tiéng ngudi Thuy Dién F.G. Trapman da dé nghj xay dwng cac duong
nwéc bang biéu thire giai tich [1]:
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Trong d6: Ymax - gia tri tung dé I1&n nhét cla duwdng nuwoc;
X - hoanh d6 cla swon dwoc do tlr swdn 16N nhét;
L) - chiéu dai nhanh mii hoac dudi;
Cwp - hé sb béo clia duwong nwéde khao sat.
D.Taylor dwa ra ham giai tich biéu dién tuyén hinh cta tau nhw sau [1]:

Y= Ymax [1 — @ (Ln)l((d)) t@-1 ( m(d))n] @

Dai lvgng a, m va n trong cong thirc nay cting c6 thé nhan duoc tir 3 diéu kién b sung: Dién
tich, d6 thon phan mii hodc thon dudi va vi tri diém ubn da cho:

(1

Lm
Sm(d) = Cwp Lin(d)Ymax = fo @ ydx (3)
t 4
EUm) = Xt (4)
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D.Taylor va L.M. Nogid dwa ra da thirc c6 bac n sau [1]:

Y= Ymax |2 (2) + ans (B) 7 o ran (@) e () + 2] (6)

T viéc xem xét tinh thuan loi cia biéu thic nay dbéi voi viéc xay dwng duwdng nwédc hodc
dwong cong dién tich dwong swdn chung ta rut ra ap = 1 va a4 = 0. Nhw vay chung ta nhan dwoc
da thire c6 dang:

n n—-1 2
Y = ¥Ymax [an (L_):n) + apq (L_);) +-ota; (L_):‘n) + 1] (7)
D. Taylor d& nghi st dung da thirc dwoc biéu dién & trén véin = 5:
5 2
Y = Vmax [aS (ﬁ) +--tay (L_):n) + 1] (8)
L.M. Nogid dé nghi s&* dung da thirc trén vé&i n = 4:
X 4 X 3 X 2
Y = VYmax [34 (E) +az (E) +a, (L_m) + 1] 9

Tuy nhién cac ham giai tich trén van khé co6 thé biéu dién dwoc dwong hinh dang hoan
chinh vi cé nhirtng doan dwdng hinh dang cé dé cong phtrc tap nhw phia mii va phia dudi cta tau.
Dé khac phuc didu nay, sau thdi gian nghién ctru va phat trién tac gia giéi thiéu giai phap thiét ké
tuyén hinh b&ng cach tich hop cac ham giai tich nhu sau:

Ta c6 thé chia dwdng cong hinh dang than tau thanh cac phan doan f(x), i=1..n. Sé6 phan
doan tuy thudc vao dod phirc tap cla tuyén hinh. Cac phan doan fi(x) thudc trong mién lién tuc A,.
Nhw hinh vé sau:

Hinh 1. Cédc phén doan fi(x)
Trong mién A;: Pwdng cong tuyén hinh dwoc biéu dién ham f;(x)véi x [X, X4]
A,: Budng cong tuyén hinh duoc biéu dign ham f,(x)véi x e[xs, X,]

A:: Puong cong tuyén hinh duoc biéu digén ham fi(x)véi x e[x..1, xi]

A.: Pwdng cong tuyén hinh dwoc biéu digén ham f,(X)V&i X €[Xn1, Xn]

Trong d6 ham f,(x)= f;(x)+ f»(x)

fi(x)= fia(x)+ f'i(x)

fo(x)= fra (X)+ F'n(x)
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Hinh 2. Ham f.1(x), ham fi(x) va ham Fi(x)
Céac ham nay phai thda man tinh lién tuc nhw sau:
fo(x) = yo tai x = o

f1(x) = fo(x) tai x = x4
fia(x) = fi(x) tai x = x;

fra(x) = fa(x) tai X = X4
fa(X) = ¥n tai x = xn

Va4 diéu kién tiép tuyén tai cac diém bién phan doan va diém mut phai thoad man:
f1(x) = tgouy

f(x) =fo(x) tai  x = x4
fia(x) = fi(x) tai x = x4
f’n-1(x) = f,n(x) tai X = Xn-1

fa(x) = tgo
& day a;,a, la goc vao tiép tuyén tai diém dau va diém cudi.

fa(x)

fi(x)

[]
E;.,// Xo X1 Xz it Xi XKa-1 Xn\ﬂz

Hinh 3. Goc tiép tuyén tai diém phén doan
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Ngoai ra phai thda man cac diéu kién ctia dwéng cong nhu sau:

Vé&i dwdng cong dién tich swon nuwdce thi:

O day V la thé tich cla tau

Néu duwong cong thiét ké 1a cac duong nuwéc thi

O day S la dién tich dwong nwoc

Ngoai ra cé thé dung gidi phap “tich ham” cho cac ham fi(x) theo biéu thirc sau:
fi = fiq. Fi(x)

_ Giai phap nay cling mang lai hiéu qua twong tu.
3. Ung dung

V&i phwong phap nay tac gia xay dwng thuat toan va phat trién mo dun thiét ké tuyén hinh tau
bang ham giai tich toan hoc. M6 dun nay la mét trong 3 mé dun dwoc tich hop trong chwong trinh
“Ship concept dedign” da dwoc phat trién. Dwéi day la mot sb két qua ng dung mé dun nay cho
thiét ké tau [2]:

Hinh 4. Tuyén hinh tau hang 5000 DWT vé7 duéi tudn dwrong mii chéo

Hinh 5. Tuyén hinh tau hang 5000 DWT vori dudi tuédn dwong mii qué /6.

Hinh 6. Tuyén hinh tau hang 5000 DWT vy transom mii chéo

Hinh 7. Tuyén hinh tau hang 5000 DWT vé7 dudi transom, mii qua 1é

4. Két luan

Phwong phap nay da giai quyét dwoc tdn tai khi bidu dién hinh dang than tau bang mot ham
gidi tich. Pay 1a giai phap hiéu qua cho viéc rng dung cac ham gidi tich trong mé phdng thiét ké
tau thay. 'ng dung phwong phap nay ta c6 thé quan ly di liu thiét ké dwdi dang ham nén rét
thuat loi chocac tinh toan ky thuat tiép theo trong qua trinh thiét k&, md phéng. Déc biét cho tinh
toan phan tich, tim 1&i gidi tdi wu cho thiét ké. Sy ding dan da dwoc khang dinh bang viéc phat
trién moé dun thiét ké tuyén hinh bang ham giai tich toan hoc trong chwong trinh “SCD-Ship
Concept Design” ma két qua thiét ké da thé hién trong phan (rng dung & trén.
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DAC DIEM XAC PINH CAC THONG SO CHU YEU CUA TAU HANG RO
TRONG GIAI POAN THIET KE BAN PAU
FEATURES OF DETERMINING THE MAIN CHARACTERISTICS
OF THE BULK CARRIERS IN THE INITIAL DESIGN STAGE

TS. TRAN NGOC TU; KS. VU TUAN ANH
Khoa Dong tau, Triong BDHHH Viét Nam
T6m tit
Bai bdo trinh bay céc luén cur chimg minh bo cong thire xéc dinh céc théng sé chd yéu cia
tau hang roi trong giai doan thiét ké ban du do céc tac gid khdc nhau dé xuét hién dé khong
con phu hop voi céc tau hang ror hién dai ngay nay. Trén co s6 do, téc gid dé tién hanh xdy
aung b cong thire morv ¢o dg tin cdy cao hon cac cong thire cd.
Abstract
This paper presents the basis which proves that the formulas determining the main
characteristics of bulk carriers in the initial design stage proposed by various authors are no
longer appropriate to modern bulk carriers. Based on this, the author has established a new
set of formulas being more reliable than the old ones.

1. Gii thiéu chung

Trong thiét ké tau, viéc xac dinh cac thong sé chu yéu cla tau trong giai doan thiét ké ban
dau cé y nghta hét strc quan trong, bdi tat ca cac cong viéc thiét ké tiép theo bao gém viéc chi tiét
héa va hién thuc hoa tivng cong viéc déu phai st dung cac két qua thu & budc thiét ké nay. Chinh
vi vay, cac két qua thu dwoc & giai doan thiét ké ban dau cang chinh xac bao nhiéu thi cang rut
ngén dwoc thdi gian thiét ké bay nhiéu.

O giai doan thiét k& ban dau, cac théng sb chii yéu clia tau thuong dwoc xac dinh qua cac
cbng thure thong ké. Do vay, dd tin cay cla cong thirc phu thudc rat nhiéu vao sé liéu théng ké dau
vao. Pa co6 nhiéu cac tac gid khac nhau sir dung phwong phap théng ké trong viéc xay dwng céac
cong thirc thwe nghiém. Tuy nhién, theo thoi gian cac cdng thirc nay dan tré nén khéng con phu
hop v&i cac tau hién dai noéi chung va tau hang r&i hién dai noi riéng béi sy thay déi trong xu
hwéng thiét ké, diéu kién khai thac. .. cla loai tau nay.

T cac van dé néu trén, doi hdi phai cé sy lam méi cac sb liéu thdng ké va phan tich mot
cach c6 hé thc“')ng dé dwa ra dwoc cac cbng thirc thye nghiém cd dé chinh xac cao hon trong giai
doan thiét ké ban dau phu hop véi cac tau hién dai.

Trén co s& phan tich va xt ly s6 liéu thdng k& hon 80 tau hang roi trong tap chi Significant
Ships [5] dwgc dong trong giai doan tir 1995-2013. Tac gia da dwa ra dwgc moi quan hé gitra cac
thdng so chu yeu cua tau vai trong tai va van tbc clia chung — day la hai théng sb dau vao quan
trong ndm trong nhiém vu thw thiét ké cac tau van tai ndi chung va tau ché hang roi néi riéng. Két
qua nghién clru dwoc trinh bay dwéi day.

2. bac diém xac dinh cac thong s chi yéu cla tau hang r&i trong giai doan thiét ké ban dau
Trong thiét ké tau, cac thong sb chi yéu cia tau can dwec xac dinh trong giai doan thiét ké
ban dau bao gc‘)m: Lwong phiém nu’c’rq cla tau (du’c_rq xac dinh thc“:ng, qua hé so lgi dung lvgng
chiém nwéc), chiéu dai, chiéu rong, chiéu cao man, chiéu chim va hé s béo thé tich clia tau.
2.1. Hé s6 Iov dung lirong chiém nuwore theo trong t3i
Hé sb loi dung lwgng chiém nwéc theo trong trong tai 7, dwoc dung d& danh gia mic do
st dung lwong chiém nuéc cla tau. Theo [1], hé sé loi dung lwgng chiém nuéc cla tau hang roi
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