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Tém tit
Tty viée khao sét thuc dia tai khu cdng xdng dau Cu Lao Tao - Viing Tau, nhém téc gid da
ghi nhan mét sé vu tai nan hang hai do tac dong téng hop clta gié va dong chay (dong do
thuy triéu tao ra) dén tau thdy khi dang lam hang gay ra sw cb dut day budc, tau tréi dat,
dut éng dan dau, ... Nhém téc gid xdy dung mé hinh nghién ctru va quy trinh tinh todn mé
phdng nham dénh gié luc téc déng téng hop cua gié va dong chdy dén tau thady véi théng
s6 minh hoa ctia tau M/V TAN CANG FOUNDATION. Béng thoi dua ra khuyén cdo nham
néng cao an toan hang hai tai khu virc.
Twr khéa: Gi6 va dong chay, tau thdy, cdng xdng ddu Cu Lao Tao, CFD.
Abstract
According to the field surveys at the Cu Lao Tao - Vung Tau petroleum port, the authors
recorded some maritime accidents with the reasons of the combined wind - tidal stream
effects to the ship when exchanging, causing trouble off leash, drift the ship, broken
pipeline,... The authors built the researching model, calculation and simulation process to
assess the combined impact of the wind and current to the ship according to particular of
M/V TAN CANG FOUNDATION. At the same time, the recommendations of the maritime
safety in this area were shown.
Keywords: Wind and tidal stream, ship, the Cu Lao Tao petroleum port, computational fluid
dynamics.

1. Dat van dé

Kho chiva xang, dau Cu Lao Tao - Viing Tau, véi cong suét 150.000 m3, gébm: Hé thdng sau
bon chira xang dau, bén phao neo tau c6 kha nang dén tau trong tai 50.000 DWT, hé théng dwong
éng ngam dai 5 km tw ben phao neo vé kho, hé thong cau cang, cong trinh phong chay, chua chay
tai chd,... Nhirng nam gan day, tai khu cadng xang dau Cu Lao Tao (hinh 1) da xay ra mét sé vu tai
nan hang hai nghiém trong, mét trong nhirng nguyén nhan chinh la do sw tac dong téng hop cla gié
va dong chay Ién tau.

Hinh 1. Khu vire céng xang ddu Cu Lao Tao - Viing Tau
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Nhoém tac gid da nghién clru thuwe té va da co thong tin cu thé vé 02 vu tai nan hang hai nghiém

trong nhw sau:

- Vao 05 gi®» 30 phut ngay 24/12/2010 da xay ra tai nan hang hai do sy c¢b dit day budc tau
FPMC 19 khi tau M/T WEICHI, cang dang ky Héng Kong, trong tai 45854 DWT, dang neo dau lam
hang ta| bén phao neo 50.000 DWT, hau qua lam tau bi dit 14 day budc, tau bi tréi dat va kéo gay
tuyén éng nhap xang dau cla bén phao neo. Tai nan khong gay thiét hai v& ngwoi nhwng 1am dau
D.O chra trong tuyén dng da bj tran ra bién, gay 6 nhiém maéi trwdng bién.

- Vao 06 gior 10 phut ngay 19/10/2012 xay ra tai nan hang hai do sy ¢ dt day budc tau M/T
NORD OPTIMISER, mang c¢ Liberia, trong tai 47407 DWT, khi tdu dang neo dau, 1am hang tai bén
phao neo tau dau 50 000 DWT cua kho xang dau Cu Lao Tao, da lam tau bi dt 15 day, tréi dat gay
hw hai mot sé dng mém loai 12 inch va gay dau éng ctrng chiy Z thudc hé thong tuyén &ng nhap xang dau
cla bén phao. Tai nan khéng gay thiét hai vé ngwdi va khong gay & nhiém méi trudng.

Két qua diéu tra tai nan chi rd: Nguyén nhan chinh dan dén tai nan la do thiét k&, dau tw xay
dwng tuyén bén phao neo dau tao véi hwéng dong chay goc khoang 70°, dwéi tac dong clia dong
chay manh (két hop véi tdc déng cung chiéu cla gid), tao ap lwc rat I6n 1&n than tau va gay dit cac
day buéc tau. Qua mét sé tai nan hang hai trén cho thay, viéc am hiéu va tinh toan cu thé tac déng
tdng hop ctia gié va dong chay tdi tau thly tai khu neo dau véi cac kich ban khac nhau, sé gitp cang
vu hang hai, cling nhu thuyén trwdng cé dwoc gidi phap neo dau dam bao an toan.

Vi dac diém khu vuc neo dau da thiét ké, thong tin vé& gio va dong chay dwoc biét, két hop
v&i loai tau cu thé, hoan toan tinh toan mé phdng tac ddng clia gié va dong chay Ién tau, tir d6 dua
ra phwong an neo dau téi wu? Day la vAn dé dat ra mang tinh thoi sw. Tuy nhién, tr van dé khao
sat thuwc té, pham vi bai bao gidi han xay dwng mé hinh nghién ctvu va quy trinh tinh toan téng quat
nhat. Tlr d6 phan tich mot sé két qua tinh toan anh hwéng cla gié va dong chay théng qua viéc xac

dinh Iwc tac dung tdng hop.

2. M6 hinh nghién ctru va co s&
toan hoc

2.1. M6 hinh nghién ciru:

Nhom tac gia xay dwng mo hinh
nghién ctru, dwge mo ta theo hinh 2 va
st dung cac théng sb ctiia M/V TAN
CANG FOUNDATION dé lam vi du
minh hoa [1, 3]. Tt dé cho phép khao
séat tac dong dong thoi gid va dong
chdy dén tau thay voi d6 Ion va
phwong chiéu giad dinh. Phan than tau
sé dwoc xay dwng lai tlr ban vé tuyén
hinh theo hod so tau, diéu nay cho phép
xay dwng quy trinh nghién ctru cho
nhiéu chdng loai tau. Chu y ap dung
tiéu chuan déng dang cho cac thong sb

Dau ra khi

Dau vao nuge

Hinh 2. Mé hinh nghién ciru va cdc diéu kién bién

hinh hoc va déng luc hoc la Froude. Cac diéu kién bién cu thé la:

- DAu vao va dau ra clia pha nwéc thé hién tac ddong dong chay dén tau thay;

- DAu vao va dau ra cha pha khi thé hién anh hwéng gié tac dong dén tau thay.

- Mat thoang ranh giéi gitra hai pha nwéc va pha khi. Than tau dwoc dinh nghia la twong cb
dinh. Gia tri dau vao clia pha nwéc va pha khi dwoc thé hién bang do Ién va phwong chiéu tac dong.

2.2. Co’ soé toan hoc

ng dung CFD (Computational Fluid Dynamics), bao gédm phan mém chuyén dung Fluent-
Ansys, dé giai bai toan hai pha cuing tén tai (pha nwéc va pha khi), c6 mat thoang phan cach gitra
hai pha, v&i phwong phap st dung 1a VOF (Volume of Fluid) va mét sé ky thuat giai nhw k-, k-o, ...
két hop cac hé sb thwe nghiém khéac [1, 4]. Phwong phap VOF gidi phwong trinh vi phan chd dao
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cho hén hop nhiéu pha, bang cach dwa thém dai lwong ty 1& thé tich pha, goi ax |a ty 1& thé tich pha
thr k, khi dé:

Zak =1 1)
k=1
V&i px la khéi lwong riéng cla pha thi k, khi d6 khéi lwong riéng cia hén hop la:
P = Zakpk (2)
k=1

T d6, gidi cac phwong trinh vi phan chd dao, dé xac dinh cac dai lwong déc trung:
o, _ 1 o .
étk +V(ockvk):p—[sak +k21:(mpk —mkp)} (3
k =

Ty Ié thé tich dwoc xac dinh theo cac buwdc thi gian:

n+l _n+l1

Pl —alpl Z(pk”*lu k"“a;}*l) = [sak + Zn:(mpk ™ )JV @
T k=1

At

Trong do: (n+1) - budc thoi gian hién tai; n - budc trwde do; ax - gia tri danh nghia cua ty I& thé
tich pha thir k; V - thé tich phan t& tinh toan; Us - thé tich dong qua bé mat theo phwong phap tuyén; Mo,

- khéi lwgng chuyén tir pha p téi pha k; M, " khéi lwong chuyén tir pha k t&i pha p; so = 0.

C6 thé xac dinh trwdng van téc va ndng lwong qua phwong trinh déng lwong va phwong trinh néng
lwong: aa—t(pV)+V(p\7\7)=—Vp+V[y(VV+VVt)]+pQ+If (5)

0 _
a(,oE)+V(v(pE+ P)) =V (kyVT)+s, (6)
Trong dé: E - nang lwong; T - nhiét A va E dwoc xac dinh la:
E= Zakpk = /Zakpk )
k=1 k=1

3. Xay dwng qui trinh tinh toan

M hinh héa tir bai toan thue

1 5 (kich thwéc khu neo dau, hinh dang than tau clng
| Phan tiép xac véi khdng khi

hang hoa, thong s6 gi6 va dong chay, tiéu chudn

l

V&, chia lwéi mé hinh va dit diéu kién bién

ddng dang)

SXe-01
5Te-01

o i (-V&: co thé diing Gambit, Solidwork, NX. . ="
IT%e-01 H
267001 ' - Chia luéi c6 thé st dung Workbench, Gambit, 1ap
— i trinh, CFX,...)
'
e Phan chim duoi nusc -L

Hinh 4. Két qua tinh todn mé phéng phan bé Tinh toan

hai pha (pha khi va nwéc) quanh tau thuy

(Vigc tinh toan thuong duoc két hop gitra I3p trinh

mé ta dic tinh d6i trong va diéu kién bién két hop

Vé&i muc tiéu dwa ra qui trinh nghién ctru
chung tac dong tdng hop cua gié va dong chay dén
tau thay, théng sb gi6 va dong chay dwoc ghi nhan
tr khu vec neo dau Viing Tau theo cac thoi diém
khac nhau, nhém tac gia xay dwng qui trinh nghién
ctru qua so dd hinh 3.

v&i phan mém chuyén dung Fluent-Ansys)

Thay ddi théng sé cla gidé va dang chay

Thay déi hinh dang than tau va hang héa

Phin tich két qua

T
1
L

(Lwe tac dong Ién than tau va hang hoa)
(Két qua tinh toan can dwoe phan tich tinh hop Iy
Chu y réng: V&i mét loai tau va kich thuwdc khu thea Iy thuyét va so sanh véi thire nghiém néu co)
vire lam hang cu thé, sé khéng thay doi mé hinh ma
chithay doi dieu kién bién la dau vao v&i cwong A0 pinh 3, So dé quy trinh tinh todn mé phéng

Tap chi Khoa hoc Céng nghé Hang hai S6 50 - 4/2017 54



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2017

va phwong chiéu cla gié va dong chay khac nhau. Véi loai tau khac can phai vé lai mé hinh va chia
lwdi trwde khi tinh toan mé phoéng.

V&i muc tiéu dwa ra qui trinh nghién ctru chung tac dong tbng hop cua gi6 va dong chay d’én
tau thay, thdng so gi6 va dong chay dwoc ghi nhan tir khu vire neo déu Viing Tau theo cac thoi diem
khac nhau, nhém tac gia xay dwng qui trinh nghién clru qua so do6 hinh 3.

Cha y rang: V&i mét loai tau va kich thuwédc khu viee lam hang cu thé, sé khong thay déi mo

hinh ma chi thay déi diéu kién bién la dau vao véi cudng do va phwong chiéu cla gié va dong chay
khac nhau. V&i loai tau khac can phai vé lai mo hinh va chia lwéi triede khi tinh toan mo phong.

4. Phan tich mét sé két qua tinh toan mé phéng ciing phan mém Fluent - Ansys

Hinh 4 mé ta két qua tinh toan mo phdong phén bd hai pha (pha khi va pha nuwéc) xung quanh
tau thuy [1, 2, 4], nhan xét réng: Gia tri tinh toan cu thé twong ng 6 cot mau bén phai cta hinh.
Phan man khé cé phan tram pha khi la 100%, twong tw cho phan than tau chim dwéi nuwéc cé phan
tram pha nwéc la 100%, phan giao nhau dwgc goi la mat thoang.

Afedl
940404
9T
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A4

Hinh 5. Két qua tinh todn mé phong phan bé ép suét phan chim dwéi nwéc: a) Man phai; b) Man tréi

Sau khi tinh toan md phoéng, hoan toan xac dinh dwoc cac thanh phan, chéng han: ap suét,
phan bd pha, phan bd hé sb ap suét,... trong khéng gian tinh toan. Tlr d6 xac dinh lwc tac dong theo
cac phuong va chiéu khac nhau, day la co s& dé dua ra phwong an budc day phu hop nhéat.

Hinh 5 mé t& két qua tinh toan mé phdng phan bd ap suét phan chim dwéi nwéc hai bén man
tau, cac gia tri tlnh toan dwoc hién thi tu’ong (ng cdt mau bén phai ctia hinh.Phan miii tau do tac
ddng manh cla yéu t6 ngoai canh va luc can, lam cho ap suét phan b hai bén man I&n hon va tap
trung hon.

05 a4 a2 0 02 o 05 SMHD

45 44 403 402 41 0 01 02 03 04 05 OF

Position (m) Position (m)

Hinh 6. Két qua tinh todn mé phéng phéan bé hé sé dp suat phan chim dwéi nuwréc
khi c6 sw thay déi hwéng tau thay: a) HT = 005°; b) HT = 020°
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Hinh 6 dua ra két qua tinh toan mé phdng phan bb hé sb ap suat phan chim dwdi nwoc khi
c6 sy thay doi hwdng tau thay cu theé la HT = 005° va HT = 0209, r6 rang khoang cach phan bo hé
s0 ap suat gitba 2 dwdng tang Ién cao ro rét khi co sw thay déi hwéng chuyén dong cua tau thay [1,
2,3, 4].
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Hinh 7. Két qua tinh todn mé phéng Ilwc tdc déng lén phan than tau dwéi nwéc

Hinh 7 mo ta két qua tinh toan lyc tac dong cua gi6 cling nhw dong chay Ién vo tau va hang
hoa theo cac phwong, chiéu khac nhau.

4. Két luan

Trén co sé khao sat va phan tich moét sb tai nan hang hai tai khu cadng xang dau Cu Lao Tao
- Viing Tau, bai bdo da xay dwng mé hinh nghién ciru sy tac dong tdng hop cla gié va dong chay
Ién tau thuy. T do thwe hién xay dwng qui trinh tinh toan mo phdng tac dong cla gié va dong chay
théng qua viéc xac dinh lwc tac dung téng hop anh hwéng dén tau thay ap dung véi moi ching loai
tau néi chung v&i viéc st dung phan mém chuyén dung Fluent-Ansys. Déng thdi d& nhan manh mot
sb két qua tinh toan mé phéng twong tw can dat dwoc, nhém nghién clvu da st dung cac thong sé
dau vao cta M/V TAN CANG FOUNDATION nham minh ching cho quy trinh dwa ra.
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