104

Journal of Transportation Science and Technology, Vol 27+28, May 2018

XAY DUNG MO HINH VA TiNH TOAN MO PHONG LUC
CANG DAY NEO TAU THUY

Vu Van Duy?, Pham Ky Quang?, Nguyen Xuan Phuong?
Nguyen Thanh Nhat Lai2, Pham Nguyen Dang Khoa?

1. Vietnam Maritime University, Haiphong, Vietnam

2. Ho Chi Minh City University of Transport, Vietham

3. Au Lac corporation company, Vietnam

Abstract: According to the filed surveys, and researches at Vung Tau anchorage, this paper built
the researching model, calculation and simulation process of how currents affect the anchored vessel
within the area. From there, the CFD application helps to calculate the tension on the anchor chain.
To emphasize to research, the authors used filed survey data at Vung Tau anchorage, relevant basic
numbers and the particular vessel, the M/T Aulac Jupiter for proving the effective of the calculation.
At the same time, it is combined with the anchorage hold for a particular vessel, taking into account
conditions such as type of vessels, anchor types, draft, depth, vessels’ bottom material, etc. Therefore,
the research provides useful recommendations on the anchor chain tension for eliminating anchoring

which leads to marine incidents in the anchorage.
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1. Giéi Thigu

Hién nay, mac du c6 kha nhiéu tai liéu
dua ra cong thuc xac dinh luc cang nin neo,
tuy nhién phan lén dua theo thuc nghiém vi
vay do tin cay khi mo rong cho nhiéu chung
loai tau khac nhau 1a khong dam bao. Theo
mot so6 tai liéu vé diéu dong tau thi tong luc
tac dong Ién tau thuy khi neo la:

Fo=F,+F (1)

trong do:
Fo - ngoai luc tong hop tac dong vao
tau khi neo (kg);
Fg - luc tac dong cua gio 1én phan noi
cua tau khi neo (kg);
~ Fd - lyc tac dong cua dong chay vao
phan chim cua tau khi neo (kg).
Mt khéc, gia tri Fg tinh bang céng thuc:

1 2
Fy :Ekgpgvg S (2)
Gia tri Fq tinh bang cong thic:
Fy =k,V,'S 3
trong do:

kg - hé 6 luc can cua gi6 ddi voi tau
bién, cé gia tri bang;
kg = 0,075 + 0,085;

Ka - hé s6 luc can cua dong chay dbi
véi tau, gia tri trung binh la kg =5 + 6;

Py - mat do trung binh khong khi, co
giatri Py = 0,122 kg.sec/m*;

Vg - toe do gi6 (m/s):
S - dién tich phan chim cua vo tau
(m?).

Qua cdng thic 2 va 3 ta thay, do chinh
xéac cua phép tinh phu thudc hé sé luc can
ctia gi6 va luc can ciia dong chay ddi véi tau.

Trong nhitng nam gan day, voi sy phat
trién vuot bac cua cong nghé thdng tin va
viéc tng dung thanh qua nay phuc vu tinh
toan dong luc hoc dong chay (CFD) da duoc
nhiéu nha khoa hoc nghién cau trién khai
rong rdi. Trong bai bado nay, nhom tac gia xay
dung md hinh bai toan tng dung CFD dé xac
dinh lyc cang nin neo, tir d6 dua ra quy trinh
trién khai va tinh toan cu thé cho mét sé
truong hop dau vao khac nhau trén mot vo
tau cu thé 1a tau dau Jupiter cua Cty Au lac,
cac sb lieu vé gio, dong chay tham khao tai
khu neo dau Viing Tau.

2. Xay dwng mo hinh bai toan va quy
trinh wng dung CFD

Mo hinh bai toan duogc thé hién qua hinh
Vé sau:
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Diay neo

T
Hinh 1: M hinh bai toan nghién cuu
Mbt cach téng quat, yéu cau sb lidu dau
vao va két qua tinh toan duoc thé hién qua
bang sau:
Bdng 1. S6 liéu dau vao, ra cia bai toan
So l|¢|| A vao
- Tuy ven hinh ti, 56 Lién mon mede (T) (nham
XAy \Iun;LJcn 1mg Vo tau):

u\:! eo, diy neo, vi ni lip dar;

In)h' o b pha, hinl  dang  mat

Ket qua tinh todn

2 (I;.i_i't\'n
16 (Va)

ara . o Lire cang lin neo R theo 8,
- Vantoc g

Ddi v6i mot loai tau cu thé (tuyén hinh
¢ dinh) ta c6 thé thay doi cac thong s6 dau
vao dé nghién ctu mic d6 anh huong cua
chiing tai lyc cang day neo. Néu goi luc cang
day neo (luc kéo dung tm) la R, vay R la
ham cua nhiéu bién:

R=f(T;L;0;Vt;Va) 4)

Két hop voi viéc tinh toan luc giir neo
(theo loai neo, chat liéu ting day) va luc gioi
han cua loai day neo sur dung ta sé dua ra
duoc nhiing canh bao nguy hiém nao d6 cho
ngudi khai thac. Dic biét ta co thé gia dinh
su bt 6n dinh cua dau vao (sy thay doi
cuong do va phuong dong chay va gio theo
thoi gian) dé tir d6 xac dinh lyc cing day neo
theo thoi gian, dua theo ly thuyét vé luc giir
neo nhiam xac dinh tinh hudng tréi neo gay
nguy co mat an toan hang hai. Trong pham vi
bai bdo nay ta gia dinh khong cd gio, hay
Va=0, tir d6 xac dinh luc cang lin neo, anh
huong cua chat ddy téi luc giit neo chua
duoc dé cap trong bai bao nay, nghia la ta gia
dinh neo duoc cd dinh tai vi tri khao sat.

Quy trinh wng dung CFD tinh todn mé
phong bai toan dit ra dugc thé hién qua hinh
Vé sau:

M& hinh héa bai toan the

- V& m hinh (theo ban v& fuyén hinh)

- Chia hroi khong gian tinh toan

"
Dit diéu kién bién

(dwgc do dac tir the té ket hop voi tidu
chuéin dong dang sit dung)

Thay déi T; L; 6

k.

Tinh toan mé phong

Vit)

(xdc dinh e cing day neo)

Phdn tich két qui

— —

Hinh 2: Quy trinh #ng dung CFD

Qua hinh v& thé hién quy trinh tng dung
CFD vao nghién ctru bai toan tac dong cua
dong chay dén suc cang day neo ta thay:

- Néu chi thay di thdng sé van toc dong
chay V(t) ta chi can dat lai gia tri dau vao va
tiep tuc trién khai tinh toan ¢ budéc tiep theo;

- Néu mudn thay d6i cac thong sb hinh
hoc nhu mén nudce T, chiéu dai day neo L va
goc nghiéng day neo 6 ta phai v& lai mé hinh
va chia ludi cho khéng gian tinh toén.

3. Phan tich két qua

Mo hinh bai todan, chia luwdi va gioi han
tinh toén:

Ta c6 md hinh bai toan, hinh dnh luéi
chia bang phan mém Ansys

Hinh 3. M hinh bai todn va hinh danh lwéi
chia
Trong bai b4o nay, nhom tac gia ldy sé
liéu mén nude twong tng Véi cac truong hop
1a day tai (8,1 m), khong tai (2,108 m) va nira
tai (5,104 m). Loai ludi chia la Polyhedra,
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dbi véi truong hop khong tai thi sé lugng cu
thé nhu sau:
Bdng 2. S6 lwong ludi cho truong hop khong tdi

Domain Nodes |Elements |Polyhedra
Air 746300 | 131673 131673
Water 763411 | 131530 131550
All Domains | 1509720 | 263223 263223

Qua bang 2 ta thay khong gian tinh toan
dugc chia lam hai vung la khéng khi (pha
khi) va nude (pha nudce).

Két qua phan bé ap sudt va phan bé
pha trén vé tau vdi vgn toc dong la 2 Knot:

e ) . e

Hinh 4. Phan bo p suat va phan bé pha khi van toc
dong chay la 2 Knot, a: khodng tdi; b: nia tai; c: day
tai

Tuong tuy nhu vy ta c6 thé tinh toan md
phong va tim duoc phan b ap suat va phan
bd pha cho cac truong hop khéc. Tir day ta
téng hop dé xac dinh luc can tac dong Ién tau
thuy tuong tng voi céc tai trong khac nhau
hay & mot ché d¢ tai ta thay doi téc do dong
chay.

Téng hop gia tri luc cdn trén vé tau cho
cdc trwong hop khac nhau :
Bdng 3. Tong hop gia tri tinh toan luc can

Lurc can tac dong 1én tau thiuy Ra(N)
Vin toc dong (trén mé hinh tinh todn) _

STT chiy Knot Khéng tii Nira tai By tai
1 2 0.513 1.037 18
2 25 0.626 1.258 219
3 0.737 1.469 2578
4 335 0.847 1.74 3
5 4 0.954 1.874 332

Luc can tac dong 1én tau thniy Rx (N)

(trén tiu thire, véi hé so dong dang k =100)

1 2 513000 1037000 1800000
2 25 626000 1258000 2190000
3 3 737000 1469000 2578000
4 335 847000 1740000 3000000
5 4 954000 1874000 3320000

Dwa vao ban sb liéu tinh toan ta xay
dung biéu do thé hién méi quan hé giita luc
can tac dong 1én vo tau theo cac ché do tai
hay toc do dong chay khac nhau:

35

3

g =#=Khdng t4i

- —— nira TAi

15
Eily thi

1
as 'Frr—"‘

o Knot

a 1 2 3 a 5

Hinh 5: Gié trj lic can theo toc dg dong chay

Tong hop gia tri luc can theo ché do tai
tai cac tbc do dong chay khac nhau trén ciing
dd thi ta duoc:

35

w1 Kok
i1 5 Knot
I Kot

15 Kl

4 kot

o m
Q 2 4 1] a 10

Hinh 6. Gi tri luc cdn theo ché dé tdi
Sau khi xac dinh duoc gia tri luc can ta
chuyén vé gié tri lyc cing lin neo theo chiéu
dai va goc nghiéng lin neo nhu hinh vé sau:
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Hinh 7. Phan tich luc tdc dong I1én lin neo

Qua hinh 7 ta tinh duoc gié tri luc cang
lin neo goc nghiéng O, trong d6 goc nghiéng
0 phu thudc vao chiéu dai lin neo va do sau
cua day.

R = Rx/cos6 (5)

~Nhu vay, dya vao méi loai tau cu thé,

che do6 tai, dieu kién dong chay tai khu neo
dau ta s¢€ tinh dugc lyc cang lin neo R.

4. Két luan

Bai b&o da dua ra phuong an xay dung
mo hinh bai todn tinh toan luc cang lin neo
cling nhu quy trinh ung dung CFD tinh toan
mo phong, tir d6 c6 the mé rong nghién cuu
cac yeu to anh huong den luc cang lin neo
nhu loai tau, ché do tai, do sau, chiéu dai lin
neo hay goc nghiéng lin neo. Da tinh toan cu
the cho tau Jupiter cua cong ty Au Lac, tham
khao toc do dong chay tai khu neo dau Viing
Tau.4
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