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AUTOMATIC PROCESS OF SHIP DESIGN
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TOM TAT

Viéc thiét ké va dau tu cho cong tac thiét ké tau da dugc cac nha may, xi nghiép dong tau dédc biét
quan tdm. Cdc qui trinh thiét ké trong thuc t& van con rdi rac, tinh ty dong hoa chua cao, chua dap tmg
dugc toe do phat trién cua nganh céng nghiép dong tau trong nudc. Didu nay din dén cin co6 mot quy
trinh thiét ké tau tw dong va day 1a myc tiéu nghién ciru ctia bai béo.

ABSTRACT
The ship design is considered more and more in many shipyards. The process of design is not still

uninified, highly automatic and not to meet the demands of the ship building development in Vietnam.
As a result, an automatic process of ship design is under investigated.

* Nghién cru nay trinh bay céc két qua cia dé& tai cAp truong 2004, theo hop ddng sé 202/DHBK/

KHCN&QHQT.
" E-mail lién lac: tuan-ledinh@hcmut.edu.vn

1. TONG QUAN

Quy trinh thiét ké phan vo6 tau c6 thé duoc mo
ta nhu sau:

- Tir cac yéu cau ban dau (nhiém vu thu thiét
ké), nguoi thiét ké sé thiét ké hinh dang va b
tri chung tau. Qua trinh nay s€ dugc lap lai
dén khi dap tng dugc yéu cau ciia nhiém vu
thu.

- Tir kich thuée chinh, tuyén hinh di c6 cong
viéc thiét ké s& duoc phan cho cac phéan tinh
doc lap: tinh tinh nang, tinh chon két céu, tinh
suc can, chon may.

Qui trinh phai nhu sau:

1.1. Tinh chon théng s kich thwéc than tau

Muc tiéu ctia phan nay la tir thong s6 hay don
dat hang ban dau (nhiém vu thu thiét ké) tién
hanh tinh kich thuéc chinh, v& tuyén hinh va
b tri chung cho tau lam co s& cho cac phan
tinh tiép theo. Phan nay c6 thé duoc tinh toan
nhu sau:

- Xay dyng yéu cau va nhiém vu thiét ké

- Thiét ké so b

- Kiém tra tinh ndi cua tau trén co s dudng

hinh méi tao

- Chuén bi bd tri chung.

- Tinh trong luong, trong tim tau trén co sé bd

tri chung va cac ban vé& két cau ban dau.

Pé xac dinh duogc cac kich thude co ban cua

tau, ta thuc hién theo cac budc sau:

- Xéc dinh cac yéu ciu cta nhiém vy thu thiét

ké

- Céc tiéu chuan x4c dinh hodc han ché kich

thuoc tau vi du T.x theo diéu kién ludn lach,
max theo diéu klen cua u ché tao, Bmax theo

diéu kién qua gam cau vv..

- Xac dinh cac khéi luong

- Xay dung bang tau mau, tinh lugng chiém
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Trong do:
14 - hé s6 tai trong
L - chiéu dai tau [m]
Vs - van toc tau [hl/g]
C - h¢ sb chiéu dai tau
Fr - hé sb Froude
Tinh cac kich thudc chinh: L, B, H, T, B, D
Tinh dung tich.
Diéu chinh man kho.
Tinh trong lugng, trong tam.
Tjnh on dinh tau, nhat 1a tau khach, tau kéo
day.

1.2.Kiém tra 6n dinh tau thay

On dinh 1a mét trong nhitng tinh ning quan
trong cua tau thuy. Trong thiét ké ciing nhur
khai thic, vin dé nay thuong dwoc quan tdm
nhiéu nhat.

Muc tiéu ciia phan tinh kiém tra 6n dinh trong
qui trinh la:

- Xay dung céac d0 thi thiy tinh cua tau.

- Kiém tra 6n dinh cho tau theo cac yéu ciu
dit ra trong qui pham (tinh 6n dinh).

1.2.1. Xdy dwng cac dwong cong tinh ndi

Tinh ndi s& giai quyét viéc xay dung dir lidu
cling nhu cac do thi tinh ndi lién quan dén
phén chim cua than tau. Tir két qua nay trong
giai doan khai thac ngudi st dung c6 thé co
duoc cac thong sd co ban cua tau ing véi timg
truong hop khai thac cu thé.

Két qua nhan dugc trong phan nay sé& la: cac
duong cong thuy tinh, duong Bonjean.

Pé nhan duge két qua trén dir li€u ban dau can
¢6 cho qua trinh tinh toan chinh 1a cac thong sd
vé hinh déng cia tau hay n6i khac hon chinh la
ban v€ dudng hinh than tau.

C6 thé tom lugt bude tinh trong phin nay nhu
sau:

- Tuyén hinh tau: s6 suon, duong nudc, bang
toa d6 hinh dang.

- Tinh cac théng sb thuy tinh théng qua cac
dai luong duong nude va duong suon: dung dé
tinh cac thong sb lién quan dén hinh dang than
tau.

- V& @6 thi 6n dinh tinh: 1a do thi tong hop cac
thong sb thuy tinh than tau theo timg moén
nudc.

- V& duong cong Bonjean: d0 thi tong hop
dién tich phan chim va moment tinh cta timg
suon.

- V& duong cong Pantokaren: 1a d6 thi dung
dé tinh tay don moment phyc hoi theo timg goc
nghiéng ngang.

1.2.2. Can bing tau

Trinh tu tinh toan co thé duoc trinh bay nhu
sau:

- Lép trang thai tai trong tinh: dua vao cac yéu
cau cu thé cho timg loai tau ma s6 luong trang
thai tai trong can kiém tra s& khac nhau. Thong
thuong s& co it nhat ba trang thai tai trong
duoc tinh.

- Két qua c6 dugc trong phan nay chinh la
trong lugng toan by cua tau va trong tam tau.

- Sau khi ¢6 dugc cac tai trong tinh toan ta
tién hanh tinh cin bang doc tau thong qua bang
sau [1]:

Béng 1 can bing doc tau

¥ Hang muyc tinh téan Dzn
1 | Luong chiém nudc Tan
2 | Thé tich ngdm nudc m’
3 | Chiéu chim trung binh m
4 | Chiéu dai twong ting m
4 | Hoanh d¢ tm noi m
5 | Hoanh @6 tam DTBN m
6 | Cao do tam ndi m
7 | Ban kinh tam nghiéng doc m
8 | Bén kinh tdm nghiéng ngang m
9 | Hoanh d6 trong tam tau m
10 | Cao do trong tdm tau m
11 | B6 chui m
12 | Gia s6 chiéu chim miii m
13 | Gia s6 chiéu chim lai m
14 | Chii mii m
15 | Chi lai m
16 | Moment chui lem Tm
17 | Moment quan tinh hang long m'
18 | Hi¢u chinh hang léng m
19 | Cao d6 tam nghiéng m
20 | Chiéu cao tim nghiéng m
21 | Moment nghiéng tau 1 d Tm/1°




1.2.3. On dinh tau

- V& duong cong tay don moment phuc hoi

[1]:

GZ = Ly- KG.sing 4)

Trong do6:

GZ - tay don moment phuc hoi;

Ly - gia tri liy tir duong cong Pantokaren;

KG - cao d0 trong tam tau;

¢ - goc nghiéng ngang.

- Tiéu chuan kiém tra 6n dinh [7]: M, > M,
vOTi: ph =GZD

M, - moment nghiéng do ngoai luc
(tinh theo yéu cau cua quy pham)

- Kiém tra 6n dinh theo yéu cau co ban: tir két
qua tinh trén hinh dang tau cling nhu tai trong
can kiém tra ta tién hanh tinh cac gia tri yéu
cau theo qui pham va so sanh gia tri moment
phuc hdi cua tau dé c6 thé két luan tau du tiéu
chuan vé 6n dinh hay chua.

- Kiém tra theo yéu cau dic biét: ngoai viéc

thoa man yéu cAu co ban, dbi v&i mot sb loai

tau ta con phai kiém tra thém cac yéu cau dic

biét [7].

- Thuyét minh trong phan tinh kiém tra 6n

dinh s€ c6 cac thong tin sau:

1. Gioi thiéu chung vé tau: loai tau, cép tau,
thong sb co ban...

2. Cac trang thai tai trong tinh toan: theo yéu
cau qui pham.

3. Tinh moment quan tinh hang 1éng: anh
hudng mat thoang hang 16ng

4. Bang tinh can béng doc va 6n dinh ban
dau: do chui, ban kinh tdm nghiéng...

5. Kiém tra theo yéu cdu co ban: tinh dién
tich mat hing gid, tinh moment nghiéng
do gio.

6. Kiém tra theo yéu cidu bd sung: tinh
moment do hanh khach tdp trung bén
man...

1.3. Tinh chon két cAu than tau

Tinh chon két cAu than tau hién nay duoc thuc
hién qua phwong phap tinh chon theo cac yéu
cau trong qui pham [7].

D6i voi phuong phap nay ta sé tinh chon bang
cach tinh cac gia tri tr cong thic trong qui
pham sau d6 s& tién hanh chon quy cach két
ciu sao cho chi tiét chon c6 kich thudc thoa
mén cac yéu ciu dua ra.

No6i dung trong thiét ké két cau s& gém hai

phan: 1. Lap bang tinh chon két cau; 2. Hoan

tat cac ban vé& két cu.

Trong pham vi dé tai hién nay chi tip trung

vao viéc tinh chon va 1ap ra bang tinh chon két

cau con phan v& do khong co diéu kién nén

khong trinh bay ¢ day.

Tinh chon quy cach két ciu chu yéu thong qua

viéc tinh module chéng udn cua tiét dién mat

cit ngang c6 so sanh véi cac cong thirc trong

quy pham.

Lap bang tdng hop quy cach két ciu: s& bao

gdm céc ndi dung sau:

1. Gidi thiéu chung: loai tau, thong s6 co
ban...

2. Cong thuc tinh trong quy pham va tinh
chon két ciu.

3. Bang tong hop quy cach két cau.

1.4. Tinh sirc can

Kha ning di chuyén tau la kha niang phat huy
van toc chuyén dong cua tau khi sir dung mot
cach hiéu qua cong suat ciia dong co chinh.

Dé danh gia duogc tinh di chuyén cua tau trong
cac diéu kién khac nhau can phai biét gia tri
luc can tau tai mdi van toc xac dinh.

Tinh toan sirc can s& giai quyét viéc xdy dung
di liéu cling nhu cac dd thi luc can lién quan
dén viéc tinh chon cong suit may chinh tau.
Tir két qua nay trong giai doan khai thac ngudi
str dung c6 thé c¢6 duogc cac thong sd can thiét
vé  gia tri lyc can, lyc day.

Két qua nhan dugc trong phan nay 1a cac dir
liu s6 vé cac thong s0 quan h¢ gilta van tbe
tau, luc can va cong Suét.

Két qua ctia phin nay 13 co s¢ cho viéc tinh
chon may ciling nhu chén vit tau thuy.

Trinh ty tinh toan s€ dugc thuc hién nhu sau:

- Tinh stic can bang cic phwong phap théng
dung;

- Qua trinh tinh toan strc can sé dua trén co sé
phan tich hdi quy qua dé rut ra duogc cac
phuong phap tinh gan dang nhu: phuong phap
Doust [3], phuong phap Holtrop [3],

- Tinh strc can trén co sé cua phuong phap
Doust;

- Tham sb trong ham gém ty 1€ L/B, B/T, h¢
sb dﬁy mat gitra tau Cy , hé sb lang tru Cp ,
tam ndi phan chim LCB tinh bang % va gbc
két cdu miii ciia duong nudc.

Sau khi d3 tinh toan két qua vé strc can budc
tiép theo 1a s& dua vao cac két qua nay dé tién



hanh chon may phu hop véi didu kién khai
thac.

2. TINH CHO TAU MAU

2.1.Céc yéu ciu ban dau

- Tau hang kho, vo thép

- Trong tai DWT =359 T;
- Thoi gian hoat dong lién tuc: 20 ngay;

- Tim hoat dong : 5000 km;
- Thuyén vién: 14 nguoi;
- Toc @6 khai thac ~ 20km/h;

Tau dugc tinh toan phu hop voi Quy pham
phan cép va déng tau song Viét Nam TCVN
5803 -1993 VIRES SII [7].

Céc bude tinh toan trong quy trinh thiét ké trén
duoc thuc hién nhu sau.

2.2.Tinh chon cic thong s6 ban dau:

- Chiéu dai thiét ké Ly 32 m;
- Chiéu rong 16n nhit B, 72 m;
- Chiéu rong thiét ké By 72 m;
- Chiéu cao man H = 37 m
- Chiéu chim thiétkéd = 2.6 m;
- Luong chiémnuéc D = 359 Tin
- Hésdbéothétich C, = 0.62

2.3.Két qua tinh 6n dinh

1.Cac duong cong thiy tinh

CURVES OF FORM

Draught, T, m
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Hinh 4: Ho duong cong Pantokaren
2. Can bang dgc va on dinh ban dau
Keét qua dugc tom lugc trong bang 2
Bang 2 Can bang doc tau
TT Hang muyc tinh téan Ponvi | TT 1 TT 2
2 | Theé tich ngdm nudc m’ 360 92.40
3 | Chiéu chim trung binh m 2.6 0.52
4 | Chiéu dai twong tmg m 30 29.98
4 | Hoanh d¢ tdm noi m 0.01 0.50
5 | Hoanh d¢ tim DTPN m -0.56 | 046




6 | Cao do tdm noi m 1.06 0.37 8 Song chinh boong T10x120/8x220
7 | Béan kinh tam nghiéng doc m 45.89 | 103.6 9 Séng phu boong T10x120/8x220
E; Ele:ln k}l;n;lktém ng?iéntg ngang m 106733 g; 177 C Vung khoang l4i
Oanh d¢ trong tAm tau m -0. -0. S P
10 | Cao d¢ trong tdm tau m 1.71 1.49 ; ngnI;g(?Z}% ddy ;}gigggiigg
11 | B chui m -0.49 -0.41
12 | Gia s6 chidu chim mii m | 025 ] -020 3| Sudn thuong L63x63x6
13 | Gia sb chiéu chim lai m 023 |02l 4 | Suon khoé T10x120/8x250
14 | Chii mili m 2.34 0.32 5 Song doc man T10x120/8x250
15 | Chui lai m 2.84 0.74 6 Xa ngang boong thuong L63x63x6
16 | Moment chti lem Tm 5.44 3.16 7 | Xangang boong khoé T10x120/8x220
17 | Moment quan tinh hang long m' 99 99 ] Sbng chinh boong T10x120/8x220
18 | Higu chinh hang long m_| 028 | 107 9 | Sbng phu boong T10x120/8x220
19 Ca(.)‘d(f) tam nghléng m 2.68 5.54 D Ving bﬁ(“mg may
20 | Chiéu cao tam nghiéng m 0.71 2.98 N 2
21 | Moment nghiéng tau 1 do T/ | 44 | 480 1| Pangang gilta b¢ may T18x120/5=12
2 ba doc b¢ may T10x120/s=8
3. Kiém tra on dinh theo tiéu chuan co ban ]33 I}A;lr;nr;gng TI0x120/s~8
, , ) 1 Toén s=6
Bang 3 kiém tra 6n dinh theo ti€éu chuan co ban 2 | Xangang thuong tang L50x50x4
TT Tén goi Ponvi | TT1 | TT2 3 Xa doc boong T6x60/4x100
1 | Luong chiém nuéc T 360 92.4 4 Nep vach L50x50x4
2 | Chiéu chim m 26| 052 5 | Miandi $s=6
3 | Chiéu cao tdm hing gid m 035 | 2.08 F | Cac co ciu khic
4 | Dién tich mat hing gio m2 28.2 | 347 1 Sbng miii 30x120
5 | Ap luc gi6 tinh téan KG/m’ 13| 193 2 | Con trach s=6
6 | Moment do gio Tm 0.6 | 1.57 3 Vién man gia L63x63x6
7 | Goc nghiéng cho phép do 9.5 | 36.6 4 Ma céc loai s=8
8 théu cao On dinh ban m 0.7 | 297
dau - 2.5.Két qua tinh sirc can
9 | Moment nghiéng cho Tm 20.8 | 87.6
phép

Tau thoa man yéu cau vé on dinh theo tiéu
chuan co ban.

2.4. Tong hop quy cach két ciu

Dit lidu ban dau 1a b tri chung va tuyén hinh
tau, tinh va tong hop quy cach két cau duogc

trinh bay & Bang 4
Béang 4 Tong hop quy céch ket cau
TT | TEN GOI QUY CACH
A | Vung giira tau
1 ba ngang day T10x120/8%250
2 | Sbng day T10x120/8x250
3 Suon thuong L63x63x6
4 Suon khoé T10x120/8x250
5 Song doc man T10x120/8x250
6 Xa ngang boong thudng L63x63x6
7 Xa ngang boong khoé T10x120/8x220
8 | Séng chinh boong T10x120/8x220
9 | Séng phu boong T10x120/8x220
B | Vung miii
1 ba ngang day T10x120/8%250
2 | Sbng day T10x120/8x250
3 Suon thuong L63x63x6
4 Suon khoé T10x120/8x250
5 Song doc man T10x120/8x250
6 Xa ngang boong thudng L63x63x6
7 Xa ngang boong khoé T10x120/8x220

Dir liéu ban dau la cac thong sO co ban. Sau
khi c¢6 duoc cac di liéu ban dau, su dung
chuong trinh tinh stic can dé co cac do thi stic
can.

2.6.Nhan xét

Quy trinh dua ra phan nao giam b6t dugc thoi
gian thiét ké. Qua trinh nhap dir liéu va tha ty
tinh todn trong qui trinh don gian ma nguoi
thiét ké c6 thé kiém tra d& dang.

Yéu cau dit ra: tir tuyén hinh va bé tri chung
¢ thé st dung cho cac phan tiép theo trong
quy trinh. Théa man dugc qua trinh nhap dix
lidu va co thé sir dung két qua dé hoan tat hd
so trong giai doan thiét ké.

Két qua dang do thi va hinh vé& rd rang co thé
str dung cho céac phan tinh tiép theo.

3.KET LUAN VA HUONG PHAT TRIEN
3.1.Két luan
Nghién ctru cho phép:

- Tim hiéu phuong phap tinh trong thiét ké tau
- Tim hiéu quy trinh thiét ke thuc té



- Xay dung mot quy tinh thiét ké tau tw dong

- Tumg budc trong quy trinh thiét ké chung ¢
thé ty dong, tuy nhién phan tinh chon két cau
doi hoi ¢ su can thiép cia nguoi thiét ké do
vay giai doan nay chua dugc tinh ty dong
toan bo.

3.2.Huéng phat trién

Nghién ctru chi giai quyét dugc cac van dé
chung nhét trong giai doan thiét ké phan vo
tau. Sy chuyén mon hoa cac giai doan tinh va
tién toi s& giai quyét cac van d¢ lién quan dén
phﬁn thiét bi dong luc tau 1a cac cong viéc can
dugc quan tam thém.
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