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MO PAU
1. TAm quan trong ciia vin dé nghién ciru

Hién nay, mot trong nhiing vin dé ndi bat va cip thiét
trong linh vuc giao thong van tai thiy ndi chung dang thu
hat dugc sy quan tdm rat 16n tir phia cac chu tau va cac
doanh nghi¢p van tai thuy do la viéc giam murc tiéu hao
nhién liéu cho tau trong qué trinh khai thac, boi vn dé nay
1a yéu t6 truc tiép lién quan dén viéc ning cao hidu qua kinh
té cho tau trong khai thac va dam bao viéc thuc thi cac yéu
ciu ngay cang khit khe cua td chirc Hang hai quéc t& IMO
(d6i voi tau bién) vé giam sy phat thai khi CO2 nhiam bao
vé méi truong. Bbi v6i céc tau chay tuyén thuy ndi dia va
dic biét 1a chay tuyén pha song bién mic di khong thude
pham vi quy dinh trén ciia IMO, nhung V':m can d4p mg va
tudn thu cac quy dinh phép luat, nghi quyét, ciing nhur cac
cam két ctia Viét Nam vé sir dung ning luong hiéu qua va
tiét kiém dé bao vé méi truong. Do do, viée nghién ciru cac
giai phap nhim nang cao hiéu qua sir dung nang luong cho
tau khong chi la yéu ciu mang tinh thoi sy dbi véi doi tau
chay tuyen qudc t& ciia Viét Nam, ma con c6 ¥ nghia quan
trong d6i v6i ca doi tau pha song — bién.

D6i v6i cac tau trong giai doan thiét ké, viée giam tiéu
hao nhién li¢u dugc thyc hién thong qua t61 uu hoa hinh
dang than tau va hé thong dong luc (bao gdm thiét bi déy,
méy chinh...). Muyc tiéu 1a giam luc can, ning cao hiéu suat
ctia hé dong luc chinh, tir d6 tiét kiém nhién lidu, gia tang
hiéu qua kinh té va ddng thoi giam thiéu tac dong tidu cuc
dén moi truong.

Tai Viét Nam, vao thang 7 nam 2014, sau mot thoi gian
chuin bi, B4 Giao thong Van tai da chinh thirc cong b6 khai
truong ba tuyén van tai ven bién, ddng thoi cho phép
phuong tién van tai pha séng — bién (SB) dugc hoat dong

nbi tuyén lién tuc Bic — Nam nhu tau bién. C6 thé nhan thiy
doi tau hang dat chuén VR-SB ¢ Viét Nam dang tang truong
manh mé vé& mit sb lugng. Méc du véy, céc phén tich cho
thy cong tac thiét ké d6i v6i loai tau nay van ton tai mot s6
han ché, dic biét 1a khau toi wu hoa dang hinh than tau chua
duogc chu trong déy du, khién mae d6 su dung nang lugng
trén tau chua dat hi¢u qua nhu mong mubn.

Tir thyc tién phat trién nhanh cua doi tau cip VR-SB,
thuc trang cong tac thlet ké trong nudc, cung véi cac quy
dinh cua Viét Nam vé st dung nang luong tiét kiém va hiéu
qua trong san xuat doi song noi chung va trong giao thong
van tai thuy ndi riéng, nghién ctru sinh dé xuét thyc hién dé

ai: “Nghién ciru cat tién hinh ding tau hing cip VR-SB
phu hop véi tuyén dwong thiiy néi dia Viét Nam nham
gidam lwc cdn tau”.

2. Muc dich nghién ciru

Xay dung mé hinh bai toan cai tién hinh déng than tau
hang cdp VR-SB nhidm gidm sic can tau trén co s& ¢6 tinh
dén dic diém cia tuyén duong thuy noi dia trong nudc. Ap
dung mé hinh tinh dua ra vao trong cai tién hinh dang tau
cho mét series tau hang cip VR-SB dang duoc khai thac
phd bién trén tuyén dudng thiy noi dia. Danh gia mic do
anh huéng ctia timg thong s6 tuyén hinh tau dén luc can tau.

3. DPéi twgng va pham vi nghién ciru

- P6i twong nghién ciru: La cac tau hang cap VR-SB,
tuyén duong thiy ndi dia. Trong d6 Series tau hang c6 trong
tai 4600 tan s& 1a mau tau duoc lya chon dé 1am truong hop
nghién ctru cai tién hinh dang than tau, boi déy la series tau
dang dwoc st dung phd bién trén tuyén duong thuy noi dia.

- Pham vi nghién ciru ctia luén an 1a cai tién hinh dang
v6 tau voi muc tiéu giam luc can tau khi chay trén nude tinh



khong c6 dong chay va timg véi trang thai tau chay & ché do
toan tai.

4. Phwong phap nghién ciru

bé dat dwoc muc ticu dé ra, trong d8 tai & st dung céc
phuong phap nghién ctru gdm: Phuong phép khao sat, tong
hop, phan tich thong ké; Cac 1y thuyét vé thiry dong luc hoc
va cac phuong phap trong thiét ké tuyén hinh tau; phuong
phap Taguchi két hop phan tich twong quan xam; Phuong
phép CFD.

5.Y nghia khoa hoc va thye tién ciia ludn an

Y nghia khoa hoc:

- Pé xuit dugc mé hinh bai toan cai tién hinh dang than
tau hang cAp VR-SB nhim giam sirc can tau trén co s& co
tinh dén dic diém cta tuyén duong thiy ndi dia trong nude.

- Panh gia duge mic d6 anh huéng ciia cic thong sb
hinh dang than tiu dén luc can tau, tir &6 cho phép ngudi
thiét k& biét can tic dong vao thong sb ndo dé giam lyc can
tau mot cach hiéu qua nht.

Y nghia thee tién:

- Viéc cai tién hinh dang tau hang cdp VR — SB phu
hop v6i tuyén dudng thity noi dia Viét Nam nhim tiét kiém
nhién liéu s& cho phép nang cao hiéu qua kinh té dong thoi
bao v€ mdi trudng dbi voi doi tau hang VR-SB cua Viét
Nam. Véi vi du ap dung cho tau hang trong tai 4600 tan
mang cép VR-SB phuong 4n tuyén hinh cai tién cho phép
giam luc can tau xudng 4,8%, néu ap dung vao trong thiét
ké cac tau mang cip VR-SB thi hiéu qua kinh té ciing nhu
moi truong mang lai s€ dac biét 1on.

- Két qua nghién ctru cua luan an vira co gia tri thyc té
vira ¢6 y nghia la ngudn tai lidu tham khao b6 ich cho cac
ky su thiét ké tau trong hoat dong nghé nghiép ctia minh.

6. Nhitng diém méi ciia ludn an

Nhirng diém m&i cta ludn an ¢6 gia tri v& mit khoa hoc
va thye tién gdm:

- Luén an da xay dung dugc mé hinh bai toan cai tién
hinh déng than tau hang cdp VR-SB nhim giam sirc can tiu
trén co s co tinh dén dic diém cua tuyén dudng thay noi
dia trong nudc. M hinh gdm 16 budce duoc mé ta chi tiét
13 rang gitp ngudi thiét ké co thé d& dang 4p dung nham
ning cao hidu qua cong tac thiét ké hinh dang than tau hang
cép VR-SB.

- Luan én da phan tich, 18p ludn mét cach khoa hoc vé
anh huong cta diéu kién khai thac dén luc can tau, trén co
$6 d6 d& xuét lya chon ham muc tiéu va céch xéc dinh trong
s6 clia cac ham muyc tiéu thanh phén trong thiét ké tau hinh
ding than tau cip VR-SB. Cu thé, ham sirc can da muc tiéu
duge bién ddi vé ham don muyc tiéu twong g voi timg diéu
kién Khai thac cu thé cta tau. Trong $6 ham muc tiéu duoc
xac dinh trén co s thoi gian tau hanh trinh 6 timg diéu kién
khai thac.

- Phan tich va giai thich dwoc ban chit nguyén nhan dén
dén su thay dbi lyc can tau khi thay déi cac théng s6 hinh
dang than tiu bang viéc dua ra cac hinh anh rat tryc quan
lién quan dén sy khic nhau vé dong chay bao quanh thén
tau ¢ cac phuong an hinh dang khac nhau.

- Panh gia dugc mirc d6 anh huong cta 5 théng sb hinh
dang tau gdm % goc vao nude (1/2ax), hé sé chidu dai mii
qué 18 Crpr, hé s6 dién tich mat cit ngang miii qua 18 Cupr

, hé s6 thé tich CV pr CUa mili qua 1€ va vi tri hoanh d¢ tam

ndi (LCB) lan luot dén luc can tau. Trong do, thong s6 vi
tri hoanh d¢ tdm nodi (LCB) 1a thong s6 hinh dang anh hudng



16n nhat dén luc can tau, thong sd ¥ goc vao nude (1/2aE)
¢6 anh hudng nho nhét dén lyc can tau.

- Ap dung mé hinh bai toan cai tién hinh dang vé tau
VR-SB véo trong céi tién tuyén hinh tau hang trong tai 4600
tdn mang cép VR-SB. Két qua tuyén hinh sau cai tién ¢6 luc
can nhé hon 4,8% so véi tuyén hinh ban dau. Két qua tinh
todn c6 d0 tin cdy cao vi m6 hinh tinh Iyc cdn tau bé‘mg CFD
dd duoc NCS kiém tra d6 tin cdy thong qua viéc so sanh
gian tiép két qua tinh véi két qué thyuc nghiém ma NCS thyc
hién trén tau JBC va tau DTMB.

7. Céu tric ciia luin dn

Luén 4n ¢6 cdu triic gdm 04 Chuong cing véi phan két
luan va kién nghi, danh muc céc cong trinh da cong b lién
quan dén dé tai luan 4n, tai liéu tham khao.

CHUONG 1. TONG QUAN

Trong chuong nay NCS di giai quyét dugc cac
van dé sau:

- Pa trinh bay dugc tong quan vé tuyén van tai
thiy noi dia cia Viét Nam. Trong d6 da dua ra duoc
cac con sO dinh lugng vé mirc ting truong sd lwong
hang hoéa qua hinh thuc van tai qua cac nam. Tu do,
khing dinh tim quan trong cta tuyén van tai thity noi
dia Viét Nam trong phat trién kinh t&-x3 hoi cta dét
nudc.

- P trinh bay dugc quy md doi tau hang cap VR-
SB theo trong tai, loai tau va dac diém cua loai tau
nay. Theo d6 loai tau chiém ty trong nhiéu nhét trong
d6i tau hang cip VR-SB 1a cac tau hang kho co trong
tai dudi 5000 tan. Day 1a co s dé NCS Iya chon dbi
tuong nghién ctru trong dé tai.

- Pi trinh bay dugc mot s6 ton tai trong cong tac
thiét ké hinh dang than tau cip VR-SB tai mot sb don
vi Thiét ké tau ¢ trong nudc.

- P tong hop, phan tich, théng ké dugc cic
nghién ctru dién hinh trén thé gigi va trong nudc lién
quan dén van dé nghién ctru. Trén co s¢ d6 da phan
tich néu bat dugc nhiing Kkét qua dat dugc cua cac
nghién ciru di true ciing nhu cac ton tai han ché ctia
cac nghién curu nay.

- Trén co s& cac phan tich néu trén, Chuong 1 da
dé xuat huéng va phuong phap nghién ctru trong luén
an.



CHUONG 2. CO SO LY THUYET PHUC VU
XAY DUNG MO HINH BAI TOAN CAI TIEN
TUYEN HINH TAU CAP VR-SB

Vi cac ndi dung nghién ctru ¢ Chuong 2 ma
nghién ctru sinh da thyc hién, Chuong nay da giai
quyét duoc cac van dé sau:

- ba trinh bay dugc co s6 phuong phap luan trong
nghién ciru anh hudng cua diéu kién khai thac (nudc
néng) dén sy thay ddi Iuc can tau;

- Pi khéo sat thu thap dugc cac sb lidu vé& dic
diém cia tuyén duwong thuy ndi dia Viét Nam, hé
thdng cac cang, phuc vu cho viéc xac dinh chiéu dai
tuyén hanh trinh ctia tau mang cip VR-SB khi chay
trong song;

- Pi phan tich, tong hop dugc cic thong sb hinh
dang than tau anh huong dén lyc can tau. Trong cac
thong s6 d6 da phan tich lya chon ra dugc 05 thong
s6 quan trong anh huong 16n dén lyc can tau dé phuc
vu cho bai toan lya chon hop ly hinh déng than tau
gdm: Vi tri hoanh d6 tim néi (LCB); 03 tham sb cua
miii qua 1é gdm: hé s6 chiéu dai Crpr, hé sb dién tich
mit cat ngang Cupr va hé sb thé tich Cypy clia mili
qua 1&; /2 goc vao nude (1/2)ox tai dudng nude thiét
ke.

- i trinh bay dugc co so 1y thuyét trong mo
phdéng tinh toan lyc can tau bang phuong phap s6
CFD; phuong phap phép Taguchi két hop phan tich
tuong quan xam.

CHUONG 3. XAY DUNG MO HINH VA QUY
TRINH CAI TIEN HINH DANG THAN TAU HANG
CAP VR-SB

Trong chuong 3, ludn an da giai quyét duoc cac bai
toan sau:

- ba xay dung dugc mo hinh bai toan cai tién hang
dang than tau hang cp VR-SB gdm cac bai toan: lra
chon cac tham s6 hinh dang than tau can ti wu; thiét
1ap cac diéu kién bién, diéu kién rang budc; phuong
phap lya chon phuong 4n c6 lyc can nho nhit trén co
sO ¢6 tinh dén ddc diém cta tau khi chay trén tuyén
SB (chay trong vung nudc nong véi do sau khac nhau
va ving nudc siu) bang viéc sir dung ham da muyc
tiéu, cu thé nhu sau:

+ Dbi voi dai thay dbi cia cac bién thiét ké:
~0,02<LBLCB) 5905 < 1200 1/ 200 s

LCB, 1/ 2ay,
Cirri = Crro <0,15;-0,135< Cuasri —Casro <0,135 (31)
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+ biéu kién rang budc, sy thay doi luong chiém

nudc do thay doi cac thong so hinh hoc cua miii qua
1€ cua tau khong vuot qua 0.5% theo biéu thuc:
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+ Ham da muyc tiéu trong bai toan thiét ké tuyén
hinh tau cap VR-SB:

R(x)=iwiRi(x)=wIRI(x)+w2R2(x)+...+wR (x)— min (3.3)

nttn

Xic dinh cic thong 56 diu vao ] .

[ Lira chon bién thiét ké va sé ]
e

mirc cua bicn

[ Mo phong., thye nghi¢m dL khing

) dinh dd tin cdy cua két qua }
Lua chon dang ma triin trye giao ] 1
¥ Xic dinh bic twong quan xdm 16i wy
Tao cic phuong dn tuyén hinh theo thong 0 1 wu
tau dyra trén cac truomg hop tinh }
trong bng ma trfn trye giko ., ang_‘ dil_'lh :_'mh hurdmg cuia cac bién
[2 thict ké dén bic tromg quan xim
Mo phong tinh todn lre can tiu i
cho timg phuong &n xdy dung Tinh toan phuong sai dii vii bic
v nrong quan xam
Phan tich 1§ s tin hi¢w/nhiéu dbi 1
vai timg bien Lip bang v do thj dép img cia
1 béc tuomg quan xam
Xirly va chudn hoa dir li¢u f
dc dinh biic trong quan xam
1 Xic djnh b 2 q
Xic dinh chudi o léch ] i
] Xic dinh trong s6 cia cac ddp img
£ p Ung
[ Xdc dinh hé sd twong quan xim ]
: |

Hinh 3.1. Quy trinh cdc budc cdi tién hinh dang
thdn tau hang cap VR-SB

- Pa xay dung dugc quy trinh cai tién hinh dang than
tau hang cip VR-SB gom cac bai toan: Xay dung luu
d6 thuat toan cai tién hinh dang than tiu hang cdp VR-
SB phui hop véi tuyén duong thity ndi dia Viét Nam
(xem Hinh 3.1) va m6 ta vé trinh ty cdc budc trong so
dd thuat toan dua ra. Trong d6, sb bién thiét ké duoc
lwa chon & dy 14 05 bién véi s6 mure (gi4 tri) ctia bién
1a 5 v6i bién do dao dong cua timg bién duoc thé hién
trén Bang 3.1. Trén co s& dau vao 1a 5 bién thiét ké
va mdi bién c6 05 mirc s& tao ra ma tran truc giao
trong trudong hop nay 1a L25(5x5) véi 25 trudong hop
két hop cta cac bién nhu dugc thé hién trén Bang 3.1.

Bing 3.1. Cic bién thiét ké va s6 mirc

Bién S6 mire (gié tri)
~ | Ma .
thiet
% Mel Mic2 | Mic3 | Mic4 M 5

120 A | 095.(120g0) | 0,975.(1/20g0) | 1/20g0 | 1,025.(1/2ag0) | 1,05.(1/2ag0)

Crer B 0,85.Crrro 0,925.Crro Crrro 1,075.Crrro 1,15.Crpro

Casr C 0,865.Cupro | 0,9325.Casro | Casro | 1,0675.Casmo | 1,135.Casmo

Com | D | 080.Cry | 090.Comy | Como | 110.Comy | 120.Come

LCB E 0,98.LCBy 0,99.LCBy LCBo 1,01.LCBy 1,02.LCBoy
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CHUONG 4. CAI TIEN HINH DANG THAN TAU
HANG TRONG TAI 4600 TAN MANG CAP VR-SB
Nbi dung ciia Chuong 4 14 tién hanh 4p dung mo
hinh bai toan cai tién tuyén hinh tau mang cip VR-SB
& Chuong 3 vao trong céi tién tuyén hinh tau trong tai
4600 tan. Day la series tau dugc s dung dé van
chuyén than tir bén cang than Cam Pha, Quang Ninh
vao nha may nhiét dién Duyén héai — Tra Vinh. Céac
thong sb kich thudc chii yéu va hinh dang ciia series
tau nay dugc trinh bay 1an luot twong tg trén Bang
4.1.Hinh 4.1.

Bing 4.1. Cic thong s kich thwéc va hinh déng ciia tau
hang trong tdi 4600 tin

Cic thing sb Ky hiéu | Pon vi | Gia tri
Chiéu dai hai dudng vuéng goc L [m] 76,00
Chiéu rong thiét ké cua tau B [m] 13.68
Chiéu chim thiét ké T [m] 5,95
Luong chiém mrdc thé tich \% [m?] 5540
He 56 béo thé tich Cs | [1 | 087

Vi tri hoanh d9 tim ndi tinh tir duong

vudng goc dudi e [%L] | 48,654

Hé so chiéu dai miii qua 1é Crrr [-] 0.0167
Hé so dién tich mat cat ngang cia mii qua lé Cusr [-] 0.1600
Hgé sb thé tich mdi qua & Ciny [-] 0,00155
Y2 goc vao mude tai duong nude thiét ké 1/20g [da] 42,5
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Hinh 4.1. Hinh ddng series tau hang trong tai 4600 tin
mang cap VR-SB

Truong hop tinh:

- Tau chay trong tuyén ludng Cim Pha c6 chiéu
dai 14 38,4 km (21 hai Iy) va d6 sau 1a 8,95 m, toc do
tau 9,0 hai 1y/gio;

- Tau chay ngoai bién noi c6 d6 sau khong han ché
v6i chiéu dai 891 hai 1y, tdc d6 tau 10,0 hai 1y/gio.

Vi dau vao 1a 05 bién thiét ké va mdi bién c6 05
muc gia tri, ta s€ c6 mot ma tran truc giao L25(5x5)
voi 25 truong hgp nhu da néu & trong Chuong 3. Sy
két hop cua cac bién dé tao nén 25 phuong an duoc
thé hién trong Bang 4.2.

Trén co s& 25 phuong an tuyén hinh tau xac dinh
dugc ¢ ma trén truc giao, NCS tién hanh xay dung 25
phuong 4n tuyén hinh tau. Mdi phuong 4n twong tng
voi su két hop gia tri clia 5 bién thiét ké. Két qua xay
dyng 25 phuong 4n tuyén hinh tau ap dung ddi véi
tau hang trong tai 4600 tan dwoc trinh bay trén Hinh
4.2.

Két qua tinh toan lyc can tau twong tng vé6i 25
phuong 4n tuyén hinh khac nhau cung véi phuong 4n
tuyén hinh ban ddu khi tau chay trong ngoai bién va
chay trong ludng Cam Pha dugc trinh bay trong Bang
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4.2 va Hinh tir 4.3 dén 4.5. O day, cac ky hiéu trong
Bang 4.2 dugc hiéu nhu sau: Rz, R ‘tuong g 1a lyc
can toan bg cua tau khi chay ngoai bién va trong luong
Cam Pha tai toc d¢ twong tmg 12 10,0 va 9,0 hai 1y/gio.
Rri, Rpi 1an luot 13 thanh phan lyc ma sat va ap suit. R
1a luc can toan b cua tau trén tuyén hanh trinh.

184114
S aznnan
3813,10.23

510152025

Hinh 4.2. Tong hop két qua ciia 25 phirong dn tuyén hinh
tau dwoc xdy dung

Tir két qué tinh toan thu dugc trén Bang 4.2 va
Hinh tir 4.3 dén 4.5, tacod thé duara mot ) nhan xét
sau:

- Thanh phan lyc can thay d6i nhiéu nhét khi thay
do1 gia tri cac bién thiét ké 1a thanh phén lyc can ap
sudt. Cu thé, khi tau chay ngoai bién phwong 4n c6
lwc can ap suit 16n nhit 1a phuong an 8 (Rpi=115,3
kN) va phuong an c6 luc can ap sudt nho nhat la
phuong an 21 (Rpi=42,9 kN), hai phuong an nay
chénh nhau 72,4 kN (tic 62,8% so voi phuong an co
Rp 16n nhat). Khi tau chay trong ludng Cim Pha,
phuong 4n ¢6 lyc can 4p suét 1on nhat 1a phuong an 1
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(Rp2=156,0 kN) va phwong an c6 luc can ap suat nho
nhét 1a phuong 4n 6 (Rp;=60,0 kN), hai phuong an
nay chénh nhau 96,0 kN (tic 61,5% so véi phuong an
¢6 Rp16n nhat).

- Xu huéng thay d6i ctia thanh phan lyc can ap
sudt va luc can toan bd cia tau 1a nhu nhau.

- Thanh phin lyc can ma sat thay ddi rat it khi thay
dbi gia tri cac bién thiét ké. Cu thé, khi tau chay ngoai
bién, phuong 4n c6 lyc can ma sat 16n nhét 1a phwong
an 19 (Rr1=49,6 kN) va phuong an c6 lyc can ma sat
nho nhét 1a phuong an 17 (Rr=48,07 kN), hai phuong
an nay chénh nhau chi 1,53 kN (tac chi trénh 3,1%
s0 voi phuong 4n c6 RF 16n nhat). Khi tau chay trong
ludng phwong 4n co lyc can ma sat 1on nhat 1a phuong
an 2 (Rp=43,2 kN) va phuong an c6 lyc can ap suat
nho nhit 1a phuong an 20 (Rp=44,62 kN), hai phuong
an nay chénh nhau chi 1,4 kN (trc chi chénh 3,1% so
v6i phuong an ¢6 Rr 16n nhét).

- Khi tau chay ngoai bién, phuong an c6 lyc can
nho nhét 1a phuong an 21 (R11=92,0 kN), chénh 1éch
gitta phuong an c6 lyc cadn nho nhit va 16n nhét
(phuong &n 8 véi Rri=163,4 kN) trong truong hop
nay la 71,4 kN (tirc nhé hon 43,7% so v6i phuong an
¢6 Rt 16n nhat).

- Khi tau chay trong ludng Cam Pha, phuong an
¢6 lyc can nho nhat 1a phuong an 6 (R12=104,4 kN),
chénh 1&ch giira phuong 4n c6 lyc can nho nhét va 1én
nhét (phuong an 1 v6i R12=200,2) trong trudng hop
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nay 95,8 kN (ttrc nhé hon 47,9% so véi phuong an co 21. Trong khi, khi tau chay trong ludng Cam Pha,

p ‘
. Je P . . , A, 1 ;
Rr 16n nhat). phuong an co6 lyc can nhé nhat 14 phuong an 6.
Bing 4.2. Két qud tinh todn lyc cdn tau 4600 tan ung o
U T [kN]
s ] A ¥
voi 25 phwong dn xdy dung 2200
Ham 200.0 4
\ e
Bién thiét ké vA cic mire | Céc ham muyc tiéu thanh phin (phan hdi) e s L ~*— Chay ngoéi bien |
chung \ —+—Chay trong lubng Cam Pha |
Trudng 1600 ¢
hep tinh Luc can tau khi chay | Luc can tau khi ch
u ay ue can tau khi chay
1205 |Curn | Cusr | Cpp |LCB ngodi bidn trong ludng Cam Ph 140.0
R [kN]
Ry | Ru | Ru [ R | R | Re 1200
ABLTCIDEE T | oo | oo | oo | e | kg
1 1 1 1 1 1 [ 1612 48,11 [ 113,1]200,2 44,23 | 156,0 | 162,2 1000
2 T [ 2 [ 2 | 2 | 2 |1144]48,77] 656 |161,4]43,22 | 1182 | 1156
3 1 3 3 [ 3 | 3 937 [49,12] 44,6 [110,5][44.28 | 66,2 | 94,2 00 1 . DN e
T T4 T4 [ 2 4 [1047[2037] 553 [106.0 4460 | 614 [ 1047 123 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25
5 1 5 | 5 | 5 | 5 [1343[49,07]852 13974378 | 959 | 134.4 Phurong in [-]
6 2 [ 1 | 2 | 3| 4 [1064]4931] 57,1 |104,4|4442 | 60,0 | 106,4
7 2 | 2 [ 3 [ 4 | 5 [1354]4891] 86,5 | 126,7 43,82 | 82,8 | 1352 , Je P , , , L
3 T T 15 T 1 Tiedl4s 21155 1990 4438 [ 1546 | 1643 Hinh 4.3. Két qua mé phong tinh todn luc can tau 4600
9 2 | 4 [ 5 [ 1 | 2 [97.6 [49,02] 48,6 | 144,1 [ 44,12 [ 1000 | 987 tdn ¢ cac phirong én khdc nhau
0 2 | 5 [ 1 [ 2 | 3 [943 49,14 45,2 [109,5 4440 | 651 | 947 TR
1 3 | 1 [ 3 [ 5 | 2 [97.2 [49,02] 48,2 [135,1 4422 ] 909 | 98,1 155(5 ]
2 3 | 2 [ 4 [ 1 | 3 [93549.05] 444 [111,0]4412] 669 | 939 <A
3 3 [ 3 [ 5 [ 2 | 4 [1046]4938] 552 [107,8 44,56 | 633 | 1047 \
4 3 [ 4 [t [ 3 | 5 [140,7[48,386] 91,8 [135,7]43,78 | 91,9 | 140,6 1400\ —e—Chay ngodi bida
5 3 5 [ 2 [ 4 | 1 [1623]48,16] 1142|1984 | 4444 | 1540 | 163,2 \
6 4 | 1 [ 4 | 2 [ 5 [1362]49,14] 87,1 [129,1[43,74| 854 | 1360 1200
17 4 | 2 [ 5 [ 3 | 1 |162,7]48,07|114,6 198,38 44,34 | 1544 | 163,6 1
18 4 | 3 [ 1 | 4 | 2 | 974 [49,02] 48,4 | 143,244,010 99,1 | 98,6 \
19 4 4 | 2 | 5 | 3 [1053[49.60] 557 [111,7]44,16] 67,6 | 1055 100.0 \ \
20 4 | 5 [ 3 | 1 | 4 |1054]4947] 559 | 107,3 [44,62 | 62,7 | 1054 \
21 5 [ 1 [ 5 [ 4 3 [920][4912] 429 [112,0[4418] 678 | 925 80.0
22 5 [ 2 [ 1 | 5 | 4 [107,1[4930] 57,8 | 109,0| 44,52 | 64,5 | 107,1
23 5 [ 3 | 2 | 1 | 5 [1388]48,68] 90,1 |129,7]43,70 | 86,0 | 138,6 .
24 5 | 4 | 3 | 2 | 1 [161,7]48,14]113,5|199,3 | 44,46 | 1548 | 162,6 :
25 5 | 5 | 4 | 3 | 2 [974 [49,10] 48,3 | 144,1 | 44,14 | 100,0 | 98,5
Phuong 40.0
anban | 3 | 3 | 3 | 3| 3 | 957 |4887 468 [110,1]|4400] 661 | 960 123 4 5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25
dau Phwong dn [-]

- Tuyén hinh tau t&i vu dudi goc do luc can phy
thudc vao dg sau ctia nudc. Cy thé, khi tau chay ngoai
bién, phuong an c6 luc can nho nhat la phuong an so

Hinh 4.4. Két qud mo phong tinh todan thanh phan lgc can
ap suat tau 4600 tan o cac phwong dan khdc nhau
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Su thay ddi v& cac thanh phin luc can cua tau &
céc phuong 4n tuyén hinh khac nhau khi chay ngoai
bién va trong ludng duge NCS giai thich chi tiét thong
qua viéc phén tich sy khac nhau vé dong chay bao
quanh vo6; vé song vé mat do tau tao ra khi chuyen
dong; vé phan bd ap suit dong va tmg xuat tiép trén
bé mit vo tau & cac phuong 4n khac nhau nhu dugc

thé hién trén cac Hinh 4.6 va 4.7.
Rr [kN]
50.00

49.00 W
48.00
47.00

—o— Chay ngoai bien
46.00 —#— Chay trong luéng Cam Pha

45.00 ; : : :
it \/W\A‘/\/\/\‘_/W\‘

43.00

4200 —— — — — — —
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Phwong dn [-]

Hinh 4.5. Két qud mé phdng tinh todn thanh phan lye can
ma sat tau 4600 tan ¢ cdc phuwong dan khdac nhau

Két qua phan tich mdi twong quan xam cho ra
phuong én 6 21 1a phuong 4n ¢6 bac twong quan xam
l6n nhét, day 1a phuong an gan nhit voi phuong an
t6i wu. Phuong an nay la su két hop cua 05 tham sé
hinh dang than tau c6 gia tri nhu sau: (2)oe = 43°, Crrr
=0.0141, Cusr =0.1816, Cor=000173, LCB =
48.654%Lgp.
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Két qua tinh toan gid tri ciia bac twong quan xam
cho timg mirc ciia cac bién thiét ké va gia tri trung
binh nhu trinh bay trén Bang 4.3. Tir két qua thu duoc
trén Bang 4.3, ta thdy phuong an t6i wu dudi goc do
luc can 1a phuong an voi su két hop ciia cac bién thiét
ké c6 gia tri nhu sau: 1/2ae = 42°, Crrr =0,0141, Casr
=0,1600, Cy, =0,00173, LCB = 48,654%Lsp. Gia tri
trung binh cta bac twong quan xam 1a 0,6551.

Tangential Velocity (m/s)
-1.1 0.333 1:77
— .
Hinh 4.6. Duong dong tai khu vc miii va dudi tau khi tau
chay ngoai bién
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Posiioniz] m) . Posiion(Z) (m)
17000 068333 033333 _1.3500 2200 044667 032667 11000
E—— . [ e

a) tau chay trén bién tai téc dé 10 knots b) tau chay trong lubng Cdm Phd tai
i t6c db 9,0 knots ‘

Hinh 4.7. Hinh anh song bé mat do tau tao ra khi chuyén
dong
Ngoai ra, két qua nay con chi ra rang, tham sd co
anh huong 16n nhét dén luc can tau theo thu tu 1a
LCB, Casr, Crer, Cypp va 1/20.
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Bing 4.3. Bing két qud tinh todn gid tri ciia bic twong
quan xdam cho tirng mirc ciia cdc bién thiet ke

. S6 mirc RANK

Tham s6 | Ma code .
1 2 3 4 5 [Max-min]

1202 A | 06292 | 06718 | 06690 | 06385 | 06667 5(0,0426)
Crez B 06811 | 06270 | 06680 | 06345 | 0.6648 3(0,0540)
Cusr c 06572 | 05987 | 0,6769 | 0.6725 | 06700 2(0,0782)
Cisi D 0.6673 | 06305 | 06644 | 0,6796 | 06335 4(0,0491)
LCB E 03366 | 0,7226 | 09051 | 08025 | 05085 1(0,5685)

Trén co sé két qua phuong an t6i wu thu duge &
trén, NCS trién khai xay dyng phuong an tuyén hinh
nay va so sanh két qua tinh toan luc can tau giira
phuong an nay voi phuong an tuyén hinh ban dau.
Két qua tinh toan cho thiy phuong an t6i wu c6 lyc
can giam 4,8% so voi phuong 4n ban dau.

Bing 4.4. So sinh két qud tinh todn lyc can tiu giiva
phwong dan ban dau va phwong dan toi wu

Ham
z a . by A
Bién thit ké va cic mire Cac ham mucvtléuxt.hanh phan m}lc
(phén hoi) tiéu
Trudng chung
hop S . Luyc can tau khi
o Luc can tau khi Y
tinh  |1/208| Crrr| Casr|Cppp LCB chay ngodi bién chay trong luong |
Cam Pha [kN]

Rri| R [ Ret | Rz [ Re2 | Re2

ATBTCTPTE Jion| iy | oy | v | ng | o]

Phuong
dnban | 3 303 [3] 3 |957|48,87|46,8 |110,1[44,00( 66,1 | 96,0
dau

Phuong
antoi | 2 1|3 [ 1] 3 |91,0(48,62|42,38|109,0|43,85(65,15| 91,45
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) KET LUAN VA KIEN NGHI
1. KET LUAN
Luén an “Nghién cteu cdi tién hinh ding tiu hang
cip VR-SB phii hop véi tuyén dwong thily ndi dia Viét
Nam nham gidm lyre can tau” da thu duoc cac két qua co
¥ nghia gia tri vé khoa hoc ciing nhur thyc tién, cu thé nhu
sau:

- D tong hop, thong ké va phén tich duoc cic dic diém
cua tuyén duong thiy ndi dia Viét Nam, co cAu doi tau chay
trén tuyén VR-SB. Pay la $6 liéu dau vao phuc vu cho viéc
ti uru hoa tuyén hinh tau cip VR-SB.

- b tdng hop, phan tich, théng ké dugc cac nghién ciru
dién hinh trén thé gigi va trong nude lién quan dén thiét ké
t6i uru tuyén hinh tau.

- ba phan tich, 1@p ludn mot cach khoa hoc vé anh
huong cua diéu kién khai thac dén luc can tau; vé ham muc
tiéu, vé trong sb cua cic ham muc tidu thanh phin trong
thiét k& hinh dang than tau chay pha song bién.

- b x4y dung dwoc md hinh bai toan cai tién hinh dang
than tau hang cip VR-SB nhim giam stic can tau trén co sé
¢6 tinh dén dic diém tuyén duong khai thac théng qua viée
str dung trong s6 ham muc tiéu tinh dén thoi gian tau hanh
trinh & cac doan c¢6 d6 sau khac nhau. Bén canh d6 mo hinh
bai toan con cho phép danh gia dugc muc d6 anh hudng cia
timg théng sb hinh dang than tau dén luc can tau, tir 46 cho
phép ngudi thiét ké biét cn tac dong vao théng sb nao dé
giam luc can tau mot cach hiéu qua nhét.

- D3 4p dung mo hinh bai toan dua ra vao trong céi tién
tuyén hinh tau hang co trong tai 4600 tén mang cép VR- SB
(dang dugc khai thac phé bién trén tuyen) Két qua tuyén
hinh cai tién cho phép giam luc can tau xudng 4,8% so voi
tuyen hinh ban dau. Néu bo qua su thay ddi vé hiéu suét ciia
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thiét bj ddy sau than tau & cac phuong 4n hinh dang khac
nhau, thi mire giam luc can tau s& twong ung v&i mic giam
cong sudt may cua tau va cling 12 murc gidm nhién liéu cho
tau. Nhu vdy, v6i cong sudt may ciia tau 1a 2x949 HP, suat
tiéu hao nhién lién riéng ctia may 1a 180 g/kW/h, thi mdi
ngdy sé& tiét kiém dugc 0,27 tin dau twong tmg véi 165
USD/ngay (voi gia thiét may tau hoat dong & 85% cong suat
dinh mtrc va mdi tin dau c6 gi4 1a 600 USD)..

- Phan tich mirc d6 anh hudng cua ting thong sé hinh
dang than tau dén lyc can tau, chi ra réng muc d6 anh huong
cua /2 goc vao nude (1/2as), hé so chidu dai miii qua 1é
Crrr, hé s6 dién tich mit cit ngang miii qua 1& Casr, hé sb

thé tich Gy clia miii qua 1& va vi tri hoanh d6 tdm ndi

(LCB) lan luot 13 0,8%, 1,1%, 2,0%, 1,0% va 95,1%. Tir
két qua nay ta thiy ring, tham sé LCB c6 anh hudng 16n
nhit dén Iyc can tau con tham sé Y% goc vao nudce (1/2ax)
¢6 anh huéng nho nhat dén lyc can tau.

- Da phan tich va giai thich dwoc ban chat nguyén nhan
dan dén sy thay déi luc can tau khi thay dbi cac thong )
hinh dang than tau bang viéc dua ra cic hinh anh rét truc
quan lién quan dén sy khac nhau vé dong chay bao quanh
than tau ¢ cac phuong an hinh dang khac nhau.

2. KIEN NGHI

- D6i Vi thiét ké tuyén hinh tau: Can dic biét luu y dén
viéc Iya chon LCB t6i wu vi ddy 14 tham sb c6 anh hudng
160 nhit dén luc can tau.

- Déi véi viée sir cong cu tinh toan lyc can tau: Cac co
so thiét ké tau trong nudc nén ting cudng ung dung md
phong CFD trong tinh toan lyc can tau trong giai doan thiét
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ké phuong 4n dé du bao chinh xac lyc can tau, thay thé din
phuong phap sir dung cac cong thie ban thuc nghlem

- vé hwéng nghién ciu tiep theo: Viéc cdi tién tuyen
hinh tau tir tuyén hinh tau mau trong lun an ndy mai chi
xét dén dudi goc do giam lyc can tau trén nude tinh va
khong c6 dong chay khi tau chay & ché d6 toan tai ciing
chua tinh dén anh huong cua viée thay doi hinh dang nay
dén hé s6 luc hat va hé sb dong theo phia sau than tau khi
c6 chong chong lam viéc sau than tau. Tl cac phan tich néu
& trén, NCS kién nghi dé c6 thé xem xét, danh gia dugc mot
cach toan dién muc tiét kiém nhién liéu, can thiét phai co
cac nghién cliru mo réng vé:

- Anh huéng ciia song gi6 va dong chay dén cac thong
s6 hinh déng tbi uu coa tau;

- Anh hudng cua trang théi tai trong dén céc tham s6
hinh dang t6i rru cua tau.

- Anh huong cua viée thay d01 hinh dang than tau dén
su thay dbi hé s6 luc hat va hé sb dong theo phia sau than
tau, tir d6 méi co thé danh gia duoc tong thé muc tiét kiém
ning luong & phuong 4n tuyén hinh cai tién so voi tuyén
hinh ban dau.
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