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

Hién nay, mét trong nhitng van d& ndi bat va cip thiét
trong linh vuc giao thdng van tai thay noi chung dang thu
hut dugc sy quan tam rat Ion tir phia cac chu tau va céc
doanh nghiép van tai thuy do 1a viéc giam muc tiéu hao
nhién liéu cho tau trong qua trinh khai thac, béi van dé nay
14 yéu té tryc tiép lién quan dén viéc nang cao hiéu qua kinh
té cho tau trong khai thac va dam bao viéc thuc thi cac yéu
cau ngay cang khét khe cua t chirc Hang hai quéc té IMO
(dbi véi tau bién) vé giam su phét thai khi CO, nhim bao
vé méi truong. Ddi vai cac tau chay tuyén thay noi dia va
dic biét 1a chay tuyén pha song bién mic du khong thudc
pham vi quy dinh trén ciia IMO, nhung van cin dap ing va
tuan thu cac quy dinh phép luat, nghi quyét, ciing nhu cac
cam két cua Viét Nam vé sir dung nang lwong hiéu qua va
tiét kiém dé bao vé méi truong. Do do, viéc nghién ciru cac
giai phap nham néng cao hiéu qua st dung nang lwgng cho
tau khong chi 1 yéu cu mang tinh thoi s doi véi doi tau
chay tuyen quéc té cua Vit Nam, ma con ¢6 ¥ nghia quan
trong ddi véi ca doi tau pha song — bién.

Déi vai cac tau trong giai doan thiét ké, viéc giam tiéu
hao nhién liéu dugc thuc hién théng qua téi wu hoa hinh
déang than tau va hé théng dong luc (bao gdm thiét bi ddy,
may chinh...). Muc tiéu la giam lyc can, nang cao hiéu suét
cta hé dong luc chinh, tir do tiét kiém nhién liéu, gia tang
hiéu qua kinh té va dong thoi giam thiu tac dong tiéu cuc
dén moi truong.

Tai Viét Nam, vao thang 7 nam 2014, sau mét thoi gian
chuin bi, B6 Giao thdng Van tai da chinh thirc cong b khai
truong ba tuyén van tai ven bién, ddng thoi cho phép
phuong tién van tai pha sdng — bién (SB) duoc hoat dong



ndi tuyén lién tuc Bic — Nam nhu tau bién. C4 thé nhan thiy
d6i tau hang dat chuin VR-SB & Viét Nam dang ting trudng
manh mé& vé mat sé luong. Mic du vay, cac phan tich cho
thay cong tac thiét ké ddi vai loai tu nay van ton tai mot s6
han ché, dic biét 1a khau tbi wru héa dang hinh than tau chua
dugc chi trong day di, khién mic d6 st dung ning luong
trén tau chua dat hiéu qua nhw mong mudn.

Tir thyc tién phat trién nhanh cia d6i tu cap VR-SB,
thuc trang cong tac thiét ké trong nuéc, cling vai cac quy
dinh cua Viét Nam vé sir dung ning luong tiét kiém va hiéu
qué trong san xuét, doi séng néi chung va trong giao thdng
van tai thay néi riéng, nghién ctru sinh d& xuét thyc hién dé
tai: “Nghién citu cdi tien hinh dang tau hang cdp VR-SB
phu hep Véi tuyén dwong thiy ngi dia Viét Nam nham
gi@gm lgc can tau .

2. Muc dich nghién ciru

Xay dyng md hinh bai toan cai tién hinh dang than tau
hang cap VR-SB nhim giam sirc can tau trén co so ¢6 tinh
dén dic diém cua tuyén duong thay néi dia trong nuée. Ap
dung mé hinh tinh dua ra vao trong cai tién hinh dang tau
cho mét series tu hang cip VR-SB dang duoc khai thac
phd bién trén tuyén duong thay noi dia. Panh gia muc do
anh huéng cua tirng thong s tuyén hinh tau dén lyc can tau.

3. Pbi twong va pham vi nghién ciru

- P6i twong nghién ciru: La céc tau hang cip VR-SB,
tuyén duong thuy noi dia. Trong d6 Series tau hang c6 trong
tai 4600 tan s& la mau tau duoc lya chon dé 1am truong hop
nghién ciru cai tién hinh déng than tu, boi day 1a series tau
dang dwoc st dung phé bién trén tuyén duong thuy noi dia.

- Pham vi nghién ciru ciia luan &n 1 cai tién hinh déang
Vo tau véi muc tiéu giam luc can tau khi chay trén nudge tinh



khéng cé dong chay va ing véi trang thai tau chay ¢ ché do
toan tai.

4. Phwong phap nghién ciru

Dé dat dugc muc tiéu dé ra, trong dé tai s& sir dung céc
phuong phép nghién ciru gdm: Phuong phép khao sét, tong
hop, phan tich théng ké; Cac ly thuyét vé thity dong luc hoc
va cac phuong phap trong thiét ké tuyén hinh tau; phuong
phép Taguchi két hop phén tich twong quan xam; Phuong
phép CFD.

5. Y nghia khoa hoc va thye tién ciia luén 4n

Y nghia khoa hoc:

- Pé xuét dugc mé hinh bai toén cai tién hinh dang than
tau hang cdp VR-SB nham giam siic can tau trén co s& ¢6
tinh dén dic diém cua tuyén duong thiy noi dia trong nudc.

- Panh gia dugc muc d6 anh huéng caa cac thong sb
hinh dang than tau dén lyc can tu, tir 46 cho phép nguoi
thiét ké biét can tac dong vao thdng sb nao dé giam luc can
tau mot cach hiéu qua nhat.

Y nghia thuc tién:

- Viéc cai tién hinh dang tau hang cip VR — SB phu
hop véi tuyén duong thuy noi dia Viét Nam nham tiét kiem
nhién liéu s& cho phép nang cao hiéu qua kinh té dong thoi
bao vé moéi trudong déi voi doi tau hang VR-SB cua Viét
Nam. V¢i vi du ap dung cho tau hang trong tai 4600 tan
mang cip VR-SB phuong én tuyen hinh cai tién cho phép
glam lyc can tau xuang 4,8%, néu ap dung vao trong thiét
ké cac tau mang cdp VR-SB thi hiéu qua kinh té ciing nhu
moi truong mang lai s€ dac biét 1on.

- Két qua nghién ctru caa luan an vira c6 gia tri thyc té
vira ¢6 ¥ nghia 1a ngudn tai lidu tham khao b ich cho céc
k¥ su thiét ké tau trong hoat dong nghé nghiép caa minh.



6. Nhimng diém méi cia luin an

Nhiing d1em mai cua luan an c6 gia tri vé mat khoa hoc
va thuc tién gom:

- Luén 4n d3 xay dung duoc md hinh bai toan cai tién
hinh dang than tau hang cap VR-SB nham giam stc can tau
trén co s co tinh dén dic diém cua tuyén duong thuy noi
dia trong nuéc. Md hinh gdm 16 budc duoc mo ta chi tiét
13 rang gitp ngudi thiét ké co thé d& dang ap dung nham
nang cao hiéu qua cong tac thiét ké hinh dang than tau hang
cép VR-SB.

- Luan 4n dd phén tich, 1ap luan mot cach khoa hoc vé
anh huong cua didu kién khai thac dén lec can tau, trén co
56 d6 d& xuét lya chon ham muc tiéu va cach xac dinh trong
s6 cua cac ham muc tiéu thanh phan trong thiét ké tau hinh
déang than tau cip VR-SB. Cu thé, ham stic can da muc tiéu
dugc bién ddi vé ham don muc tiéu twong Gng véi timg diéu
kién khai thac cu thé cua tau. Trong sé ham muc tiéu duoc
x4c dinh trén co s thoi gian tau hanh trinh & timg didu kién
khai thac.

- Phan tich va giai thich dwoc ban chit nguyén nhan dan
dén su thay déi lyc can tau khi thay ddi cac thong sb hinh
déang than tau bang viéc dua ra cac hinh anh rit trec quan
lién quan dén su khac nhau vé dong chay bao quanh than
tau & cac phuong an hinh dang khac nhau.

- Panh gia duoc mirc d6 anh huéng cua 5 thong sb hinh
dang tau gém ¥» goc vao nudce (1/2ag), hé sé chiéu dai mii
qué |& Cier, hé s6 dién tich mat cit ngang miii qua 1é Cast

,he sé thé tich Cpg ciia miii qua 1€ va vi tri hoanh do tam

ni (LCB) lan luot dén lyc can tau. Trong do, thong s vi
tri hoanh d6 tam noi (LCB) la thdng so hinh dang anh huéng



I6n nhat dén luc can tau, thdng sé % goc vao nude (1/20g)
¢6 anh huong nho nhét dén luc can tau.

- Ap dung mé hinh bai toan cai tién hinh dang vé tau
VR-SB vao trong cai tién tuyén hinh tu hang trong tai 4600
tan mang cap VR-SB. Két qua tuyén hinh sau cai tién c6 luc
can nho hon 4,8% so véi tuyén hinh ban dau. Két qua tinh
toan c6 dé tin cay cao vi md hinh tinh lyc can tau bang CFD
da dugc NCS kiém tra do tin cay thong qua viéc so sanh
gian tiép két qua tinh véi két qua thuc nghiém ma NCS thyc
hién trén tau JBC va tau DTMB.

7. Céu tric ciia ludin 4n

Luan an c6 ciu tric gdm 04 Chuong cing v6i phan két
luan va kién nghi, danh muc cc cong trinh di cong bé lién
quan dén dé tai luan an, tai liéu tham khao.



CHUONG 1. TONG QUAN

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

- Pa trinh bay duoc tong quan vé tuyén van tai
thay néi dia cua Viét Nam. Trong d6 da dua ra dugc
céc con s6 dinh lwong vé mirc tang truong sé luong
hang hda qua hinh thirc van tai qua cac nam. T do,
khing dinh tam quan trong cuia tuyén van tai thiy noi
dia Viét Nam trong phat trién kinh té-xa hoi cua dat
nudc.

- P trinh bay duoc quy mé doi tau hang cap VR-
SB theo trong tai, loai tau va dic diém cua loai tau
nay. Theo d6 loai tau chiém ty trong nhiéu nhat trong
ddi tau hang cip VR-SB Ia cac tu hang khé ¢ trong
tai dugi 5000 tan. Day 1a co sé @& NCS lya chon dbi
tuong nghién ctru trong dé tai.

- Pa trinh bay dwoc mot s6 ton tai trong cong tac
thiét ké hinh dang than tau cdp VR-SB tai mot sb don
vi Thiét ké tau ¢ trong nuéc.

- Pa tong hop, phan tich, théng ké dugc cac
nghién ciru dién hinh trén thé giGi va trong nudc lién
quan dén van dé nghién ctu. Trén co s d6 da phan
tich néu bat dwoc nhitng két qua dat duoc cua céc
nghién ctru di trudce ciing nhu cac ton tai han ché cua
céc nghién ctiru nay.

- Trén co s& cac phan tich néu trén, Chuong 1 da
d& xuit hudng va phuong phap nghién ciru trong luan
an.



CHUONG 2. COSO LY THUYET PHUC VU

XAY DU’NG’MO‘HINH ‘BAI TOAN CAl TIEN

TUYEN HINH TAU CAP VR-SB

Véi céc ndi dung nghién ctu & Chuong 2 ma
nghién ctu sinh da thyc hién, Chuong nay da giai
quyét duoc céc van dé sau:

- ba trinh bay dugc co s6 phuong phap luan trong
nghién ctru anh huong cua diéu kién khai thac (nuéc
néng) dén su thay doi luc can tau;

- Pi khao séat thu thap duoc cac sb lieu vé& dic
diém cua tuyén duong thay noi dia Viét Nam, hé
thdng céc cang, phuc vu cho viéc xac dinh chiéu dai
tuyén hanh trinh cua tau mang cap VR-SB khi chay
trong sbng;

- P phan tich, tong hop duoc cac thong sb hinh
dang than tau anh huong dén luc can tau. Trong cac
thong s6 d6 da phan tich lya chon ra dugc 05 thdng
s6 quan trong anh huong I6n dén luc can tau dé phuc
vu cho bai toan lya chon hop ly hinh dang than tau
goém: Vi tri hoanh d6 tdm néi (LCB); 03 tham s cua
miii qua 1é gdm: hé s6 chiéu dai Cipr, hé s6 dién tich
mat cat ngang Casr Va h¢ s6 thé tich Cypg cia miii
qua 1&; %2 goc vao nude (1/2)ae tai dudong nuée thiét
ke.

- D3 trinh bay dugc co so ly thuyét trong mo
phong tinh toadn luc can tau bing phuong phap s6
CFD; phuong phap phap 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, luan 4n da giai quyét duoc cac bai
toan sau:

- P xay dung duoc md hinh bai ton cai tién hang
déang than tau hang cdp VR-SB gom céc bai toén: lya
chon céc tham sb hinh dang than tau can tdi uu; thiét
lap cac diéu kién bién, diéu kién rang budc; phuong
phap lya chon phuong an c6 lyc can nho nhat trén co
s& ¢o tinh dén dic diém cua tau khi chay trén tuyén
SB (chay trong vung nudc nbng véi d6 sdu khac nhau
va ving nudc sau) bang viéc sir dung ham da muc
tiéu, cu thé nhu sau:

+ Di véi dai thay ddi cua cac bién thiét ké:
LCB—LCB, _02;-0,05< 1/ 2% 1/ 20 ¢ o5
CB, 1/ 2aq,

Cuen ~Cummo . 15; 0,135 < Saem —Cremo < 135 3.3)

LPRi ABTO

-0,02<

-0,15<

-0 ZOSMSOZO

+ Piéu kién rang budc, sy thay doi lugng chiém
nudce do thay doi cac thdng so hinh hoc cua miii qua
I8 cta tau khong vuot qua 0.5% theo biéu thic:

A, -A
M <5x107° (3.2)
Amo



+ Ham da myc tiéu trong bai toan thiét ké tuyén
hinh tau cap VR-SB:

R(x):Zk:wiRi(x):wlRl(x)+W2R2(x)+...+Wan(x)—>min (3.3)

[ Xic dinh cic thong s0 diu vao ]

;

[ Lya chon bién thiét ké va sb }

mirc cia bicn

+

dinh d¢ tin ciy cia két qua

[ Lia chon dang ma trn trye giao

+

(—

i

Xde dinh bic trong quan xdm tdi wu

Tao cie phirong dn tuyén hinh theo thong so toi vu
tiu dya trén cac truomg hop tinh
trong bang ma trin trye giao

[]

M phong. thye nghi¢m ds I\'Iﬁng}

T

Xéc dinh dnh hirimg cia chc bidn

thiét ké dén bic rong quan xam
Mé phong tinh todn lyre can tiu 1
cho timg phwrong dn xdy dyng

|
|
[
§ ) [ Tinh todn phuong sai ddi v6i bic
[
[
|

) trong quan xam

p
Phin tich ty 56 tin hi¢wnhiéu doi T
vii timg bicén

\- — .

¥ bée tromg quan xam
[ Xit Iy va chuin hoa di li¢u ] i

1 Xic dinh bjc nrong quan xam
[ Xic dinh chudi o léch ] 1

+

[ Xée dinh h s twong guan xdm

; I

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

Xie dinh trong s6 cim cic dip img

Lip bang va do thj dap img cia }




- Pa xay dung duoc quy trinh cai tién hinh dang than
tau hang cap VR-SB gdm cac bai toan: Xay dung luu
d6 thuat toan cai tién hinh dang than tau hang cp VR-
SB phu hop véi tuyén dudng thuy noi dia Viét Nam
(xem Hinh 3.1) va md ta vé trinh ty cac budc trong so
d thuat toan dua ra. Trong do, sé bién thiét ké dugc
lya chon & day 1a 05 bién véi s6 mic (gié tri) cua bién
1a 5 véi bién do dao dong cua tirng bién dugc thé hién
trén Bang 3.1. Trén co so dau vao la 5 bién thiét ké
va mdi bién c6 05 murc s& tao ra ma tran truc giao
trong treong hop nay la L25(5x5) véi 25 trudong hop
két hop cuia cac bién nhu dwoc thé hién trén Bang 3.1.

Bdng 3.1. Céc bién thiét ké va sé mic

Bién S6 mire (gia tri)
. M
thiet
@ |04 Macl Mic2 | Mic3 | Mic4 Mitc 5

1/2ag A 0,95.(1/20g0) | 0.975.(1/2080) | 1200 | 1,025.(1/2ag0) | 1,05.(1/20g0)

Crer B 0,85.Crro 0,925.Ceero | Cremo 1,075.Crero 1,15.Crero
Capr C 0,865.Capmo | 09325.Casm | Capm 1.0675.Casro | 1,135.Cazm
Com | D | 080G | 090.Cny | Comp | 110G | 1.20.Comg
‘ .L(‘B T E . 0,98.L.CBg 0,99.LCB, L(Bo . 1.01.LCB, 1,02.LCBy
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CHUONG 4. CAl TIEN HINH DANG THAN TAU
HANG TRONG TAI 4600 TAN MANG CAP VR-SB
Noi dung ciia Chwong 4 14 tién hanh &p dung mo
hinh bai toan cai tién tuyén hinh tau mang cap VR-SB
& Chuong 3 vao trong cai tién tuyén hinh tau trong tai
4600 tan. Pay la series tau dugc s dung dé van
chuyén than tir bén cang than Cam Pha, Quang Ninh
vao nha may nhiét dién Duyén hai — Tra Vinh. Céac
thong s kich thude chu yéu va hinh dang cua series
tau nay duoc trinh bay lan luot twong tng trén Bang
4.1.Hinh 4.1.

Bdng 4.1. Cac thdng sé kich thuéc va hinh dang ciia tau
hang treng tdi 4600 tan

Cic thing sb Ky hién | Pon vi | Gia tri
Chiéu dai hai duéng vuong goc L [m] 76,00
Chiéu rong thiét ké cua tau B [m] 13.68
Chiéu chim thiét ké T [m] 5,95
Lwong chiém nude thé tich v [m?] 5540
Hé s6 béo thé tich Cp [-1 0,873

Vi tri hoanh d9 tam ndi tinh tir dwong

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

Hé 56 chiéu dai miii qua lé Crrer [-] 0.0167
Hé 50 dién tich mat cit ngang ciia mii qua lé Cusr [-] 0,1600
He s0 thé tich miii qua lé Com [-] 0.00155
Y goc vao mroc tai dudmg nude thiét ké 1/20g [do] 42,5
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Hinh 4.1. Hinh dang series tau hang trong tai 4600 tan
mang cap VR-SB

Truong hgp tinh:

- Tau chay trong tuyén ludng Cam Pha c6 chiéu
dai 12 38,4 km (21 hai Iy) va d6 sau 12 8,95 m, toc do
tau 9,0 hai ly/gio;

- Tau chay ngoai bién noi c6 do sau khdng han ché
vé6i chiéu dai 891 hai ly, téc d6 tau 10,0 hai ly/gio.

Véi dau vao 1a 05 bién thiét ké va mi bién c6 05
murc gia tri, ta s& c6 mot ma tran truc giao L25(5x5)
Véi 25 truong hop nhu da néu ¢ trong Chuong 3. Sy
két hop cua céc bién dé tao nén 25 phuong 4n duoc
thé hién trong Bang 4.2.

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

Két qua tinh toan luc can tau tuong ing Véi 25
phuong an tuyén hinh khéc nhau cuing véi phuorng an
tuyén hinh ban dau khi tu chay trong ngoai bién va
chay trong ludng Cam Pha duoc 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 duoc hiéu nhu sau: Ry, Rt tuorng ung la luc
can toan bo cua tau khi chay ngoai bién va trong luong
Cam Pha tai toc d9 twong tmg 12 10,0 va 9,0 hai ly/gio.
Rri, Rpi lan luot 1a thanh phan lyc ma sat va &p suat. R
1 lyc can toan bo cua tau trén tuyén hanh trinh.

16,1114
2

N aannn
T a518.19212
A 510182028

Hinh 4.2. Téng hop két qud ciia 25 phirong dn tuyén hinh
tau dwot xay dung

Tir két qua tinh toan thu duoc trén Bang 4.2 va
Hinh tir 4.3 dén 4.5, ta c6 thé dua ra mot s6 nhan xét
sau:

- Thanh phan lyc can thay doi nhiéu nhat khi thay
ddi gia tri cac bién thiét ké 1a thanh phan luc can &p
suat. Cu thé, khi tau chay ngoai bién phuong an c6
lyc can &p suat lon nhat 1a phuong an 8 (Rp1=115,3
kN) va phuong 4n c6 lyc can &p suat nho nhat I1a
phuong an 21 (Rp1=42,9 kN), hai phuong an nay
chénh nhau 72,4 kN (tac 62,8% so véi phuong an ¢
Re 16n nhit). Khi tau chay trong ludng Cim Pha,
phuong 4n c6 luc can &p suat Ién nhét 1a phuong an 1
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(Rp2=156,0 kN) va phwong an c6 lyc can &p suit nho
nhat 1a phuong an 6 (Rp2=60,0 kN), hai phuong 4n
nay chénh nhau 96,0 kN (tuc 61,5% so v&i phuong an
c6 Rp 160 nhat).

- Xu huéng thay d6i cua thanh phan lyc can ap
suit va luc can toan b cua tau 1a nhu nhau.

- Thanh phan lyc can ma sat thay doi rat it khi thay
ddi gia tri cac bién thiét ké. Cu thé, khi tau chay ngoai
bién, phuwong an co lyc can ma sat I16n nhit 1a phuwong
an 19 (Rr1=49,6 kN) va phuong an c6 lyc can ma sat
nho nhat 1a phuong an 17 (Re1=48,07 kN), hai phwong
&n nay chénh nhau chi 1,53 kN (tac chi trénh 3,1%
s0 Vi phuong an c¢6 RF 16n nhat). Khi tau chay trong
ludng phurong an ¢6 luc can ma sét I6n nhét 1a phuong
an 2 (Rr2=43,2 kN) va phuong an c6 lyc can ap suat
nho nhét 1a phuong an 20 (Re=44,62 kN), hai phuong
&n nay chénh nhau chi 1,4 kN (tac chi chénh 3,1% so
VGi phuong 4n c6 R 16n nhat).

- Khi tau chay ngoai bién, phuong an c6 luc can
nho nhit 1a phuong an 21 (R11=92,0 kN), chénh léch
gita phuong an co luyc can nho nhit va Ién nhat
(phuong an 8 voi Rr1=163,4 kN) trong truong hop
nay la 71,4 kN (tac nho hon 43,7% so véi phuong an
c6 Rt I6n nhat).

- Khi tau chay trong ludng Cam Pha, phuong 4n
¢6 lyc can nho nhét 1a phuong 4n 6 (R12=104,4 kN),
chénh léch gitra phuong an ¢6 luc can nhé nhat va lén
nhat (phuong 4n 1 véi Rr2=200,2) trong trudng hop
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nay 95,8 kN (tirc nho hon 47,9% so véi phuong an co

Rt I6n nhat).

Bing 4.2. Két qua tinh todn luc cin tau 4600 tin iing
voi 25 phwong dan xdy dung

Ham
Bién thiét ké va cicmirc | Cac ham myc tiéu thanh phan (phan hdi) e
chung
Truong
hop tinh Luc can tau khi cha Luc can tau khi cha
120e |Cuon |Caar | Cop [LCB | ™7 005 bidn v tréngluéngCémPh);
Rr[kN]
Ru | Ra | R | R | Re | Re
ALB LT C DB | kn | v | kN | kg | kN | kD
1 1 | 1 | 1 [ 1 | 1 [161,2]48,11[113,1]200,2|44,23 ] 1560 | 1622
2 1 | 2 | 2 | 2 | 2 [1144]48,77] 656 | 1614 43,22 1182 | 1156
3 1 | 3 | 3 | 3 | 3 | 937 |49,12] 44,6 |1105[44.28| 662 | 94.2
4 T | 4 | 4 | 4 | 4 |1047]49,37] 553 | 106,0 | 44,60 | 614 | 1047
5 T | 5 | 5 | 5 | 5 |1343[49,07] 852 [139,7[ 43,78 | 959 | 134.4
6 2 | 1 | 2 | 3 | 4 10644931 57,1 | 1044|4442 | 600 | 1064
7 2 | 2 | 3 | 4 | 5 [1354]48,91] 865 |126,7 43,82 82,8 | 1352
8 2 | 3 | 4 | 5 | 1 [1634]48,12[1153 199,044,338 | 1546 | 1643
9 2 | 4 | 5 | 1 | 2 | 976 |49,02] 486 |144,1[44,12 [ 1000 | 98.7
10 2 | 5 | 1 | 2 | 3 |943|49,14] 452 |109,5[4440 | 651 | 947
i 3 | 1 | 3 | 5 | 2 |97.2|49,02] 48,2 |1351 (44,22 909 | 98,1
12 3 | 2 | 4 | 1 | 3 [93549,05] 444 |1110[4412] 669 | 93,9
13 3 | 3 | 5 | 2 | 4 [104,6]49,38] 552 |107,8 44,56 | 633 | 1047
14 3 | 4 | 1 | 3 | 5 [140,7|48,86] 91,8 |1357 (43,78 91,0 | 1406
15 3 | 5 | 2 | 4 | 1 [162,3]48,16]114,2|1984 44,44 | 1540 | 1632
16 4 | 1 | 4 | 2 | 5 [1362]49,14] 87,1 [129,1[43,74| 854 | 136,0
17 4 | 2 | 5 | 3 | 1 |1627]48,07 11461988 44,34 | 1544 | 163,6
18 2 [ 3 | 1 | 4 | 2 [974[4902] 48,4 [143,2] 44,10 99,1 | 98,6
19 2 | 4| 2 [ 5 [ 3 [1053]49,60] 55,7 [111,7| 44,16 67,6 | 1055
20 2 [ 5 | 3 | 1 | 4 [1054]4947] 55,9 |107,3] 44,62 | 62,7 | 1054
21 5 | 1 [ 5 | 4 | 3 [920 49,12 429 [1120[4418 | 67,8 | 925
22 5 | 2 | 1 | 5 | 4 [107,1]49,30] 57,8 |109,0 4452 | 645 | 107.1
23 5 | 3 [ 2 [ 1 | 5 [138,8]46,68] 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 | 1626
25 5 | 5 | 4 | 3 | 2 | 974 |49,10] 48,3 | 144,1[44,14 | 1000 | 985
Phuong
anban | 3 | 3| 3 | 3 | 3 |957|4887 468 |1101|4400| 661 | 960
diu

- Tuyén hinh tau téi wu dudi goc do luc can phu
thudc vao do sau ctia nudc. Cu the, khi tau chay ngoali
bién, phuwong an cé luc can nho nhat 1a phuong an so6
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21. Trong khi, khi tau chay trong luong Cam Pha,
phuong an c6 luc can nho nhat 1a phuong an 6.

Rr [kN]
2200

200.0

—e— Chay ngodi bién

1800 L

~4— Chay trong hudng Cim Pha
160.0
1400

120.0

100.0

80.0
123 4 5 6 7 & 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25

Phwong an [-]

Hinh 4.3. Két qua m6 phang tinh toan luc can tau 4600
tan o cac phwong an khac nhau

Rp [kN]
160.0

140.0 —s— Chay ngodi bién
—+— Chay trong ludng Ciam Pha
1200

100.0

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

Hinh 4.4. Két qua m6 phong tinh toan thanh phan luc cdn
ap suat tau 4600 tan ¢ cdc phuwong dan khéac nhau
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Sy thay d6i vé& cac thanh phan lyc can coa tau &
cac phuong an tuyén hinh khac nhau khi chay ngoai
bién va trong ludng dugc NCS giai thich chi tiét théng
qua viéc phan tich sy khac nhau vé dong chay bao
quanh vo; vé song vé mat do tau tao ra khi chuyén
dong; vé phan b ap suit dong va tng xuat tiép trén
bé mat vo tau ¢ cac phuong an khac nhau nhu duoc

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

49.00
48.00
4o Chay ngoéi bién
46.00 Chay trong ldng Cém Pha
45.00
44.00
43.00
42.00

1 23 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25

Phwong an [-]
Hinh 4.5. Két qua m6 phong tinh toan thanh phan lyc can
ma sat tau 4600 tan ¢ cdc phwong dn khdc nhau

Két qua Pphan tich mbi twong quan xam cho ra
phuong an sb 21 1a phuong an 6 béc tuong quan Xam
16n nhat, day 1a phuong an gan nhat véi phuong an
t6i wu. Phuong 4n nay 1a su két hop cua 05 tham sé
hinh dang than tau c6 gia tri nhu sau: (Y2)ae = 43°, Cier
=0.0141, Casr =0.1816, C,,r=000173, LCB =
48.654%Lgp.
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Két qua tinh toan gia tri cua bac twong quan xam
cho ting muc 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 thay phuong an t6i wu dudi goc do
lyc can 1a phuong an véi su két hop cua céc bién thiét
ké c6 gia tri nhu sau: 1/20e = 42°, Cipr =0,0141, Cpgr
=0,1600, Cypr =0,00173, LCB = 48,654%Lep. Gid tri

trung binh cta bac twong quan xdm 13 0,6551.

Tangential Velocity (m/s)
<1.1 0.333 127 3.2
[ SR SR ]

Hinh 4.6. Duong dong tai khu vue mii va dudi tau khi tau
chay ngoai bién
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: PosiioniZ] (m)
17000 068333 033333 13500
—

| @) tau chay trén bién tgi t6c d 10 knots | b) téu chay trong lubng Cdm Phdtai
| : t6c db 9,0 knots |

Hinh 4.7. Hinh dnh séng bé mat do tau tgo ra khi chuyén
dong
Ngoai ra, két qua nay con chi ra ring, tham sé c6
anh huong 16n nhit d&én lyc can tau theo thir tu 1a
LCB, Cagt, Cirr, CypgVa 1/20E.
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Bdng 4.3. Bing két qud tinh toan gi4 tri ciia béc tirong

quan xam cho tang mec cia cac bién thiét ké

. | So mire RANK

Tham so | Ma code |

| 2 3 4 5 [Max-min]
120e A | 06292 | 06718 | 06690 | 06385 | 06667 5(0,0426)
Crea B | 06811 | 06270 | 06680 | 06345 | 06648 3(0,0540)
Casr c | 06572 | 05987 | 06769 | 06725 | 06700 2(0,0782)
Com D | 06673 | 06305 | 0.6644 | 06796 | 06335 4(0,0491)
LCB E | 03366 | 07226 | 09051 | 08025 | 05085 1(0,5685)

Trén co s két qua phuong an t6i uu thu dugc &
trén, NCS trién khai xay dung phuong 4n tuyén hinh
nay va so sanh két qua tinh toan luc can tau gita
phuong 4n nay voi phuong an tuyén hinh ban dau.
Két qua tinh toan cho thdy phwong an t6i wu c6 luc
can giam 4,8% so véi phuong 4n ban dau.

Bdng 4.4. So sanh két qua tinh toan luc cdn tau gida
phwong dan ban dau va phwong dn toi wu

Ham
Bién thiét ké va céc mic Céc ham myc tiéu thanh phén myc
(phén hoi) tiéu
Truong chung
hep A " Luc can tau khi
tinh 1/20e | Cuer | Caet|Crpg| LCB l_hL; ifc:;ogiiubii(gr: <:hz,xyC trong Igf‘mg R
am Pha [kN]
A sBlclolE Rri| Rrt | Rt | Rr2 | Re2 | Rez
[KNJ| [kN] | [kN] | [kN] | [kN] | [kN]
Phuong
an ban 3 3 3 | 3| 3 |957|48,87| 46,8 (110,1(44,00( 66,1 | 96,0
dau
Phuong
an toi 2 1 3 |1 3 |91,0|48,62|42,38(109,0(43,85(65,15| 91,45
uu
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) KET LUAN VA KIEN NGHI
1. KET LUAN
Lu4n 4n “Nghién cizu cdi tién hinh dang tau hang
cdp VR-SB phl hep Vdi tuyén dwong thiy ngi dia Viét
Nam nham gid@m luc cin tau” da thu dugc cac két qua co
¥ nghia gié tri vé khoa hoc ciing nhu thyc tin, cu thé nhu
sau:

- D tong hop, thong ké va phén tich duoc cac dic diém
cua tuyén duong thity noi dia Viét Nam, co cdu doi tau chay
trén tuyén VR-SB. Day 1a s6 liéu dau vao phuc vu cho viéc
t1 wru hoa tuyén hinh tau cip VR-SB.

- b tdng hop, phan tich, théng ké duoc cac nghién ciu
dién hinh trén thé gigi va trong nuéc lién quan dén thiét ké
t51 wu tuyén hinh tau.

- D3 phén tich, 1ap luan mét cach khoa hoc vé& anh
huéng cua didu kién khai thac dén lec can tau; v& ham muc
tidu, vé trong sb cua cac ham muc tiéu thanh phan trong
thiét k& hinh dang than tau chay pha séng bién.

- b x4y dyng dwoc mé hinh bai toan cai tién hinh dang
than tau hang cip VR-SB nhim giam stic can tau trén co s&
c6 tinh dén dic diém tuyén duong khai thac théng qua viéc
sir dung trong s6 ham muc tiéu tinh dén thoi gian tau hanh
trinh 6 cac doan ¢6 d6 sau khac nhau. Bén canh d6 mé hinh
bai toan con cho phép danh gia dugc murc d6 anh huong cua
ting thong sb hinh déng than tau dén lyc can tau, tir 6 cho
phép nguoi thiét ké biét cn tac dong vao théng sb nao dé
giam lyc can thu mot cach hiéu qua nhét.

- D3 4p dung mo hinh bai toan dua ra vao trong cai tién
tuyén hinh tau hang c6 trong tai 4600 tin mang cip VR-SB
(dang dugc khai théac phd bién trén tuyén). Két qua tuyén
hinh cai tién cho phép giam luc can tau xuéng 4,8% so Vi
tuyén hinh ban dau. Néu bo qua sy thay d6i vé hiéu sut cua
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thiét bj ddy sau than tau & cac phuong 4n hinh déng khac
nhau, thi mirc giam luc can tau s¢ twong ang véi muc giam
cdng suét may cua tau va ciing 1a mic giam nhién liéu cho
tau. Nhu vay wdc tinh, véi cong suat may cua tau 1a 2x949
HP, suét tiéu hao nhién lién riéng caa may Ia 180 g/kW/h,
thi mdi ngay s& tiét kiém duogc 0,27 tn dau tuong ing Vi
165 USD/ngay (vai gia thiét may tau hoat dong & 85% cong
sut dinh mirc va méi tan dau cé gia udc tinh 1a 600 USD).

- Phan tich mirc d6 anh huéng cia ting thong sé hinh
dang than tau dén lyc can tau, chi ra ring mirc 6 anh huéng
cta % goc vao nuée (1/20g), hé sb chidu dai miii qua lé
Cier, hé s dién tich mat cit ngang miii qua 1& Caer , hé s6
thé tich Cyp, Clia miii quéa 18 va vi tri hoanh d6 tdm ndi
(LCB) lan luot 12 0,8%, 1,1%, 2,0%, 1,0% va 95,1%. T
két qua nay ta thiy ring, tham sé LCB c6 anh huong lon
nhat dén lyc can tau con tham sé Y% goc vao nudce (1/20g)
¢6 anh huéng nho nhit dén lyc can tau.

- D3 phén tich va giai thich duoc ban chat nguyen nhan
dan dén su thay ddi luc can tau khi thay ddi cac thong sb
hinh dang than tau bing viéc dua ra cac hinh anh rét truc
quan lién quan dén sy khac nhau vé dong chay bao quanh
thén tau ¢ cic phuong an hinh dang khac nhau.

2. KIEN NGHI

- Déi véi thiét ké tuyén hinh tau: Cin dac biét luu y dén
viéc lya chon LCB t6i wu vi ddy 13 tham s6 c¢6 dnh hudng
Ién nhét dén luc can tau.

- P3i vdi viéc sir cong cu tinh todn luc cdn tau: Cac co
so thiét ké tau trong nudc nén ting cudng wng dung md
phong CFD trong tinh toan luc can tau trong giai doan thiét
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ké phuwong an dé du béo chinh xé4c lyc can tau, thay thé dan
phuong phép st dung céc cdng thac ban thuc nghiém.

- Vé huong nghién cizu tiép theo: Viéc cai tién tuyén
hinh tau tir tuyén hinh tau mau trong luan &n nay mai chi
xét dén dudi goc do giam lyc can tau trén nudc tinh va
khéng c6 dong chay khi tau chay ¢ ché d¢ toan tai ciing
chwa tinh dén anh huong coa viéc thay déi hinh déang nay
dén hé sb lyc hit va hé sé dong theo phia sau than tau khi
¢d chong chong lam viéc sau than tau. Tir cac phén tich néu
& trén, NCS kién nghi dé c6 thé xem xét, danh gia dugc mot
céch toan dién muc tiét kiem nhién lidu, can thiét phai co
céc nghién ctru ma rong vé:

- Anh huéng cua song gié va dong chay dén céc thong
s6 hinh déng ti vu cua tau;

- Anh huéng cua trang théi tai trong dén céac tham sé
hinh déng ti wu cia tau.

- Anh huéng cua viéc thay déi hinh dang than tau dén
su thay ddi hé s lyc hit va hé sb dong theo phia sau than
tau, tir d6 méi c6 thé danh gia duoc tdng thé muc tiét kiem
nang luong & phuong an tuyén hinh céi tién so véi tuyén
hinh ban dau.
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