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Tém tit

Bai bdo trinh bay két qua nghién ciru danh hirong
ctia trang thdi bé mdt vo tau va chong chéng ¢
cdc thoi diém khai thic khdic nhau gom: Thoi
diém dong mdai, hién tai, sau lén da cao ha lam
sach bé mdt vé tau va chong chéng dén hiéu qua
sir dung ndng heong trén tau. Poi twong nghién
ciru trong dé tai la tau Container Fortune
Navigator. Két qua nghién ciru chi ra rang, tinh
trang bé mdt vo tau va chong chéng anh hwéng
6m dén moi quan hé cong sudt - vong quay - toc
dé tau tir d6 anh hieong 1ém dén hiéu qua sik dung
nang lwong trén tau.

Tw khéa: Vo tau, chong chong, mdy chinh, hié¢u
qua s dung nang luong.

Abstract

The paper presents the research results on the
effect of hull and propeller conditions at different
times of operation, including: New construction,
present, after docking to learn the hull and
propeller surfaces on using energy efficiency of
Fortune Navigator containership. The research
results indicate that the condition of the ship's hull
and propeller greatly affects the relationship
between the power- revolution- speed, which in
turn greatly affects the efficiency of energy use on
the ship.

Keywords: Hull, propeller, main engine, Energy
efficiency.

1. Mé dau

Ngay nay, mot trong nhirng van dé rat nong trong
linh vyc giao thong van tai néi chung va trong giao
thong thiy noéi riéng dang thu hut dugc sy quan tam
rat 16n tir phia cac cong ty van tai, d6 1a giam dugc
muc tiéu hao nhién li¢u cho tau trong qua trinh khai
thac, boi van dé& nay lién quan dén viéc nang cao
hiéu qua kinh té cho tau trong khai thac va dam bao
viée thuc thi cac yéu cau ngay cang khit khe cua to

chirc Hang hai qudc té IMO vé giam sy phat thai khi
CO, nhdm bao vé méi truong [1].

Trong qua trinh hoat dong ciia tau, cac yéu té vat
1y va sinh hoa trong méi truong nudc bién s& tac
dong 1én bé mat vo tau va chong chong lam nod
khong con dugc tron nhin nhu thoi diém dong mai
cling nhu ¢6 thé bi bién dang. Két qua 13 luc can than
tau tang lén, dong thoi hiéu suat chong chong giam
so voi thoi diém khi tau con méi [2-6]. Tir d6 dan
dén, tai cing mot vong quay ciia may, toc do tau
giam, nhién lidu tiéu hao nhiéu hon so v&i thoi diém
dong mai, tir d6 lam giam hi€u qua khai thac tau.

Xuét phat tir cac van dé néu trén, viéc xac dinh
duoc con sb dinh luwong anh huong cia tinh trang bé
mat vo tau va chong chong sé cho phép ta xay dung
duoc chinh xac mdi quan hé gitra cong sudt - vong
quay - toc do tau & cac thoi diém khai thac khac nhau,
trén co s d6 dua ra cac khuyén nghi nham nang cao
hiéu qua khai thac cho tau. DSi twong nghién ciu
trong bai bao nay la tau Container Fortune Navigator
ciia cong ty C6 phan véan tai bién Viét Nam
(VOSCO). Phuong phap nghién ctru dugc st dung
dé dat dugc muc tiéu datra la phuong phap CED.

2. Giéi thigu vé tau container Fortune
Navigator

2.1. Cic thong sé kj thudt ciia tau

Tau Container Fortune Navigator ¢6 s6 IMO:
9181637 1a tau chd container chuyén dung, thudc so
hitu cta cong ty VOSCO. Tau dugc dong vao nam
1998 tai Nha may dong tau MURAKAMI HIDE
SHIP BUILDINGCO.LTD, Nhat Ban. Céac thong tin
vé hinh dang va cac thong s6 k¥ thuat ctia tau nay
dugc trinh bay trén Bang 1 va Hinh 1.

2.2. Cic vin dé ddt ra véi tau

Sau 26 nam khai thac, xuét hién tinh trang tdc do
tau giam, muc tiéu hao nhién li¢u cua tau tang so voi
thoi diém dong méi. Nam 2019, tau da duoc trang bi
thém chong chong phu PBCF nham ting hiéu qua st
dung ning luong trén tau. Tuy nhién, dén nam 2021,
lai xuét hién cac van dé ky thuat lién quan dén téc do
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Bing 1. Cic théng so chii yéu ciia tau container

Fourtune Navigator
Cic thong s6 kich Ky | Pon L.
thuéc tau hi¢u vi Gl tri
Cic thong sb chii yéu ciia phén than vo
Chiéu dai tau L m | 110.00
Chiéu rong tau B m 18.20
Chiéu cao man D m 11.00
Chiéu chim thiét ké T m | 7.70
Luong chiém nudc A ton | 12021
Cong suat may Ps | kW | 7040

Cic thong sb chii yéu ciia chong chong

Duong kinh Dy [m] 4.05
Ty sb dia Ae/Ao | [-] | 0.601
Ty sb bude P/D [[] | 0.617
S6 canh z [] 4
Chiéu quay - [] Phai
Vong quay n rpm 210

tau va muc tiéu hao nhién liéu lai tip tuc xuat hién,
cu thé: Téc do tau giam so véi trude, muic ti€u hao
nhién liéu nhiéu hon, hiéu qua khai thac tau giam.
Véi thyc té€ d6, viéc xac dinh nguyén nhan gay ra cac
véan dé nay 1a can thiét dé dé xudt cac giai phap nham
nang cao hiéu qua st dung nang luong trén tau.

Pé 1am rd nguyén nhéan gay ra cic van dé ki thuat
ké trén véi tau container Fortune Navigator, nhom tac
gia dit ra cac bai toan can phai giai quyét sau:

- Khao sat thuc té bé mit vo tau va chong chéng
& thoi diém trude va sau khi tau 1én da cao ha lam
sach. Muyc dich dé xac dinh tinh trang k¥ thuét cua
vo tau va chong chong trudce va sau 1én da lam sach;

- Tién hanh quét 3D chong chong, do do nham
trén bé mat vo tau va chong chong trudc va sau khi
Ién da lam sach dé lam dau vao cho bai toan tinh
toan lyc can tau va hiéu suat chong chong;

- Tién hanh mé phéng, tinh toan lyc can va hiéu
suat ciia chong chong ¢ ba trang thai bé mit vo tau
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b) Sau khi lén da cao ha lam sach

Hinh 2. Hinh danh khdo sat tau Container Fortune

Navigator trwoc va sau khi lén da cao ha lam sach

va chong chong khac nhau phuc vu cho bai toan
danh gi4a mdi quan hé gitra cong suat - téc do - vong
quay cuia tau & cac thoi diém khai thac khac nhau.

Cac hinh anh khao sat hinh dang vé tau, chong
chong & thoi diém trude va sau khi 1én da cao ha lam
sach dugc trinh bay trén Hinh 2.

Két qua do dac do nham trén bé mat vo tau va
chong chong bing may quét laze HANDYSCAN
BLACK ELITE trudc va sau khi 1én da cao ha lam
sach cho két qua nhu sau:

- Thoi diém trude 1én da: Do nham trung binh do
dugc trén toan bd phan ngdm nuéc than tau do ha
bam 1a 20.000pum; trén bé mat canh chong chéng 1a
150pm;

- Thoi diém sau 1én da cao ha lam sach: Do nham
trung binh do duoc trén toan bd phin ngdm nudce than
tau do ha bam 1a 650pm; trén bé mat canh chong
chong 14 60pm. Khéi luong chong chong bi hut mat
200kg so véi chong chong & thoi diém dong mdi.

SO 82 (04-2025)



TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

KHOA HOC - CONG NGHE

- Béi vé6i tau ¢ thoi diém dong méi, do khong cd
50 liéu vé bé mat vo tau va chong chong & thoi diém
dong moi, nén nhom tac gia lay gia tri @6 nham cho
phép cua chiing theo ITTC 1a 150pum d6i v&i vo tau
va 30um ddi voi chong chong méi.

Két qua khao sat va quét 3D chong chong cho
thdy, & thoi diém trudc 1én da, canh chong chong bi
bién dang & cic mép canh va bi ha bam, sau khi 1én
da sira chira, cic van dé nay da duoc khic phuc. Mo
hinh 3D cta chong chéng dua trén viéc quét 3D
chong chong trudc va sau khi 1én da stra chita, dya
trén ban vé& thiét ké chong chong tng véi truong hop
chong chong ¢ thoi diém déng méi s& 1a thong sd
dau vao phuc vu cho mo phong tinh toan cac thong
s6 thiy dong cuia chong chong & cac thoi diém khai
thac khac nhau.

a) truoc lén da

b) sau lén da
Hinh 3. Két qui quét 3D chong chéng truée v sau khi

lén da cao ha va lam sach

Dbi voi tau, khao sat bang mat thudng nhan thiy
khong c6 su bién dang 16n vé v6 tau va viée scan bé
mit vo tau thuc su rat kho, chinh vi vay trong nghién
clru nay gia thiét vo tau khong bi bién dang & cac
thoi diém khai thac khac nhau. Nghia 1 trong truong
hop nay vo tau chi co sy khac nhau vé rong réu ha
bam trén bé mit & cac thoi diém khai thac khac nhau.
3. Thiét 1ap mé phéng

Viéc tinh toan mo phong dugc thyc hién o ty 1€
thue.

Cac thong s dau vao phuc vu cho viéc mé phong
gom:

- M6 hinh 3D cua tau va chong chéong & 3 thoi
diém khai thac khac nhau;

- D6 nham trén bé mat chong chong va vo tau;

- Piéu kién moi truong (khdi luong riéng cua
nuéc dwoc thiét lap 1a 1,025t/m?, do nhdt
9,6474.10"m?/s).

Viéc mo phong dugc tinh todn tai dudng nudc
thiét ké T=7,70m tai dai toc do tir 8,0 - 14,0 hai
ly/gid tng véi 03 truong hop vo tau va chong chong
khac nhau.
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Bai toan mo phong tinh toan bang CFD gdm céc
bude chung nhu sau: Lwa chon kich thuéc mién tinh
toan (KTMTT), Iya chon diéu kién bién, chia ludi va
lya chon mé hinh vat 1y. Déi voi bai toan md phong
tinh toan lyc can tau va chong chong, KTMTT dugc
xac dinh phu thudc vao kich thude tau va duong kinh
chong chong, loai diéu kién bién dwoc lya chon nhu
theo hudng dan trong tai liéu [4, 6-8]. Cu thé, dbi véi
bai toan vé luc can tau, mién tinh toan 12 mot hinh
hop chir nhat véi kich thude phia trude tau nam cach
miii thu mot doan 1,5L, mién chit 16ng phia sau tau
nam cach dudi tau mot doan 2,5L, phia day va phia
trén mién tinh toan cach mit thoang chét long mot
doan twong tng la 2,5L va 1,5L. Canh bén ctia mién
tinh toan cach mat phang doc tim tau mot doan bang
2,5L. Loai diéu kién bién dwgc lua chon nhu sau:
Mién chat 1ong phia trudc, phia ddy va phia trén la
velocity inlet, dong chdy phia sau than tau pressure
outlet, hai mat canh ctia mién chét long tinh toan la
symmetry plane, diéu kién bién ap dung cho tau la
No-slip wall. D4i véi bai toan vé tinh toan thong sb
thity dong ciia chong chéng, mién tinh toan 1a hinh
lang tru c¢6 duong kinh bang 6 lan duong kinh chong
chong, phia inlet cach chong chong 4Dp va phia
outlet cach chong chong 8Dp. Loai diéu kién bién
duoc Iwa chon nhu sau: Mién chét long phia trude 1a
velocity inlet, dong chay phia sau chong chong la
pressure outlet, mat canh cua mién chét long tinh
toan 1a symmetry plane, diéu kién bién ap dung cho
chong chong 1a No-slip wall.

Loai lué6i dugce sir dung trong mé phong la ludi
trimmed. Ddi voi tau, ludi duoc lam min tai cac khu
vuce gﬁn tau, dac biét 1a khu vuc mii va dudi tau va
tai bé miat thoang cua chat long. DSi voi chong
chong, ludi duge lam min tai khu vee mép canh noi
c6 cac duong cong phirc tap. Ludi prism layer dugc
sir dung dé giai 16p bién bao quanh tiu va chong
chong. Kich thude ludi co s¢ duge lya chon trong
bai toan tinh toan luc can tau 1a 0,6m, téng ) lwong
ludi duge st dung trong mo phong la 8,2 tri¢u ludi.
Kich thudc ludi co sé dugce lya chon trong bai toan
tinh toan cac thong sé thuy dong cua chong chéng 1a
80mm, téng $6 lugng ludi duge su dung trong mod
phong 13 10,2 triéu ludi. Két qua chia ludi cho tau va
chong chong dugc thé hién 1an luot trén Hinh 4 va 5.

Mo hinh vat Iy dugc ap dung trong nghién clru
nay moé hinh chét long thuc véi viée sir dung phuong
trinh RANS. M6 hinh dong réi SST K-Omega dugc
ap dung dé dong kin phuong trinh RANS.
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Bing 2. Két qua tinh todn lwc cin tau teng véi 3 tinh
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trang bé miit v tau khdc nhau
Truong hop |V 8,0 | 10,0 [12,0] 140
Thoi diém dong Rp [kN] | 66,1 | 106,5 [150,0| 204,4
B Re[kN] | 17,7 | 304 |50,8]| 124,5
mo1
Ry [kN] | 83,8 | 136,9 |200,8| 328,9
Thi diém trude Rr [kN] | 142,5 | 225,5 |313,6| 427,0
| Rp[kN]| 29,0 | 483 | 77,6 1608
khi 1én da

Ry [kN] | 171,5 | 273,9 |391,1| 587,8
Théi diém sau Rp [kN] | 83,0 | 130,4 |183,0| 245,1
Rp [kN] | 20,0 | 35,1 | 58,6 | 148,6

1én da cao ha
Ry [kN] | 103,0 | 165,6 (241,6| 393,7

Bing 3. Phén trim thay déi lic cin tau so véi thoi

diem dong maoi

Truonghop |V [knots] | 8,0 | 10,0 | 12,0 [14,0
Truéc khilénda  |AR:[%] [104,7|100,1| 94,8 78,7
Sauléndacaoha |ARy[%] |22,9 21,0203 (19,7

R [kN]
600.0

——Théi diém déng méi

500.0 = Thi diém hién tai

400.0

~o-Thoi diém sau lén da cao ha

300.0

2000

100.0

0.0

8 9

10

12 13

Vs [knots]

14

Hinh 6. Quan hé giiva lyc cin véi téc dp tiu 6 03

trang thdi bé mdt vé tiu khdc nhau

Bing 4. Két qui tinh todn cic TSTD ciia chong

chéng ¢ cdc thoi diém khdc nhau

J Kr | 10K, | Eta
a) Thoi diém dong méi
0,30 0,1677 0,1763 0,4542
0,40 0,1284 0,1462 0,5591
0,45 0,1077 0,1298 0,5943
0,50 0,0862 0,1128 0,6081
0,55 0,0636 0,0941 0,5916
0,60 0,0391 0,0737 0,5066
b) Thoi diém trwéc khi 1én da
0,30 0,1686 0,1815 0,4435
0,40 0,1293 0,1515 0,5433
0,45 0,1087 0,1348 0,5775
0,50 0,0875 0,1172 0,5941
0,55 0,0654 0,0982 0,5830
0,60 0,0420 0,0778 0,5155
¢) Thoi diém sau khi 1&n da lam sach
0,30 0,1695 0,1757 0,4606
0,40 0,1299 0,145 0,5703
0,45 0,1099 0,1285 0,6125
0,50 0,0883 0,1129 0,6224
0,55 0,0647 0,0942 0,6012
0,60 0,0397 0,0738 0,5137
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Hinh 4. Két qud chia luéi trong mé phéng lic cin tau
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Hinh 5. Két qud chia lwéi trong mé phéng ciia TSTD

ctia chong chong

Trong mod phong lyc can tau, phuong phép thé
tich chét long VOF duoc st dung d& mo phong mit
thoang chat 1ong. Dé mé phong do nham bé mat vo
tau va chong chong bai bao st dung ham ¢ nham do
Schultz and Flack dé xuét [9].

4. Két qua tinh toan
4.1. Két qua mé phong tinh todn luc cin tau

Két qua md phong tinh toan luc can tau & 03
trang thai bé mit vo tau khac nhau tai luong chiém
nudce toan tai dugc trinh bay trén Bang 2 va Hinh 6
(6 day céc ky hiéu Ry, Rr va Rp lan luot 1a Iyc can
toan bd, thanh phﬁn Iwc can ma sat va thanh phﬁn Iuc
can 4p suat). Tir két qua c6 duoc trén Bang 2, 3 va
Hinh 6, ta c6 thé dwa ra mot sb nhan xét nhu sau:

- Thanh phan Iyc can chinh ciia tau 1a thanh phan
luc can ma sat. Didu nay hoan toan dung ddi véi cac
tau thap tdc;

- Du6i anh hudéng cta d¢ nham trung binh la
20.000um, Iyc can vo tau & thoi diém trude khi 1én
da ting 104,7% dén 78,7% tuong tng véi dai toc do
tir 8,0 - 14,0 (knots) so v6i thoi diém dong moi;

- Sau khi 1én da cao ha, d0 nham giam vé 650um,
luc can vo tau & thoi diém sau 1én da cao ha chi ting
18,6% dén 16,5% twong tng véi dai téc do tir 8,0 -
14,0 (knots) so v6i thoi diém dong méi;

- Nguyén nhén chinh dan dén sy gia ting lyc can
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tau so véi thoi diém dong méi d6 chinh 1a do viée
gia ting thanh phan lyc can ma sat do ting d¢ nham.

Su thay d6i lyc can tau khi thay d6i do nham trén
bé mit vo tau co thé dugc giai thich thong qua su
khac nhau trong phan bd hé sb tmg suat tiép (Cr)
trén bé mat vo tau ung v6i 03 trang thai do nham
khac nhau nhu dwge thé hién trén Hinh 7 va 8. Trén
Hinh 7 va 8, ta c¢6 thé quan sat thiy, gia tri Cr trén bé
mit vo tau ¢ thoi diém trudc khi 1én da trung binh
16n hon khoang 2 1an so véi thoi diém déng méi. Gia
tri Cr trén bé mit vo tau ¢ thoi diém sau khi lén da
cao ha trung binh 16n hon khoang 18% so véi thoi
diém déng moi. Pay chinh 14 mot trong nhimng
nguyén nhan din dén sy gia ting lyc can tau khi co
su thay déi trang thai bé mit vo tau.

) thoi diém dong maéi

—~—m

0.0000 0.0056667 0.011333 0.017000
| hE .

Hinh 7. Phiin bé Cr trén bé mit vé tau 6 3 trang thdi
bé mdt khdc nhau tai téc dé 12,0knots

Hé s6 tmg suat tiép [-]
0.0140

——ks=0.65mm, tai mén nwdc T=4.70m

0.0120

015 A P
0.0100 —o—ks=0.15mm. tai mén mréc T=4.70m

——ls=20mm, tai méi nwée T=4.70m
0.0080

0.0060

0.0040

0.0020

0.0000
0 20 40 60 80 100 120

L [m]

Hinh 8. So sinh Cr tgi 3 trang thdi bé mdt khdic nhau
G vi tri Z=4,7m tgi téc dp 12,0knots

4.2. Két qui mé phéng tinh todn hiéu sudt
chong chong

Két qua tinh toan TSTD cua chong chéng & 03
trang thai bé mit vo tau khac nhau dugc trinh bay
trén Bang 4 va Hinh 9 (¢ day céc ky hiéu K7, Kp va
Ey 14n luot 12 hé sb lyc ddy, hé sé mé men va hiéu
sudt ctiia chong chong). Tir két qua nay ta thay:

- Chong chéng & thoi diém hién tai trude khi 1én
da co hiéu suét giam tir 2,3% dén 2.8% tai ché do
khai thac (J=0,4-0,5) so v6i chong chéng & thoi

Kr, 10Kq [] Eta[]
0200 0.670

0.180
0.160 0.620
0.140
0.120 - 0.570
0.100
0.080 0.520
0.060
0.040 0.470
0.020

0.000 0.420
030 0.35 0.40 0.45 0.50 0.55 0.60

—=—KT_¢thai diém dong méi
KT_¢&thei diém hién tai

—+—KT_saulén dilim sach

+—10KQ_g thai diém dong moi
——10KQ _¢thoi diém hién tai
——10KQ_saulén dalam sach

Eta_¢ thii diém déngméi ~ —4—Eta_¢ thoi diém hién tai

—+—Eta_saulén di13m sach
Hinh 9. Két qud tinh todn cdc TSTD ciia chong
chéng 6 ba thoi diém khdc nhau

diém dong mai. Nguyén nhan 1a do anh huong cia
rong réu, ha bam 1én bé mit canh chong choéng va
canh chong chéng bi mé, bién dang & phin mép
canh,... Mirc giam nay c6 thé con 16n hon néu nhu
chong chong nay khong duge gan thém PBCF.

- Chong chéng & thoi diém sau khi 1én da lam
sach c6 hiéu suét tang tr 2,5 dén 3,0% tai ché do
khai thac (J=0,4-0,5) so véi chong chong & thoi
diém dong moi. Nguyén nhan 1a do chong chéng
duogc gan thém PBCF nhim ting hiéu suét.

Sy thay d6i hiéu suét khi thay doi trang thai bé
mat canh chong chéng cling nhu tac dung cua PBCF
trong viéc cai thién hiéu suat chong chong co thé giai
thich qua sy khac nhau vé dong chay bao quanh
chong chéng nhu duge thé hién trén Hinh 10. Tur
Hinh 10, ta c6 thé quan sat thiy dudi tac dung cua
PBCF n6 da lam cho dong chay tai ci chong chong
khong con bi xodn. Tir d6 dan téi lam giam ton thét
ning lugng tai cii chong chéng, va cudi cing 1a lam
taing hiéu suit chong chéng so vé&i chong chong
khong co6 PBCF.

4.3. Két qud tinh todn méi quan hé giiva vé tau
- chong chong - mdy chinh

Trén co s6 st dung phuong phap Hoptrop dé tinh
toan cac hé sd tuong tac gitta chong chéng va than
tau nhom tac gia da tinh toan dwgc mdi quan hé giira
cong suat - toc do - vong quay chong chong & ba
trang thai bé mit vo tau va chong chong khac nhau
(xem Bang 5 va Hinh 11). Tir két qua thu dugc trén
Béng 5 va Hinh 11, ta c6 thé dua ra mot ) nhan xét
sau tai vong quay khai thac cua may chinh 180rpm.

- O thoi diém déng méi, téc do tau dat duogc 1a
13,0 knots v6i cong suat may can thiét 1a 2975kW.

- O thoi diém trude khi 1én da, khi tau bi rong réu
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Hinh 10. Sw khéc nhau vé dwong dong tai mii chong chéng tai J = 0,5

Bing 5. Két qui tinh todn méi quan hé giita cong suét
mdy - téc dé tau - vong quay chong chéng é 03 thoi
diém khai thic khdc nhau

Tau & thoi diém déng méi

Vongquay | n | [rpm] | 210 | 200 | 190 | 180 | 170
Coéng sudt | Ps | [kW] | 4878 | 4170 | 3539 | 2975 | 2475
Téc dd tau | Vs |[knots]| 14.6 | 14.1 | 13.6 | 13.0 | 12.5
Tau ¢ thoi diém truéc khi lén da

Vongquay | n | [rpm] | 210 | 200 | 190 | 180 | 170
Cong sudt | Ps | [kKW] | 5786 | 4980 | 4259 | 3611 | 3034
Tée do tau | Vs |[knots]| 12.7 | 12.2 | 11.7 | 11.1 | 10.6
Tau ¢ thoi diem sau khi Ién da 1am sach

Vong quay | n | [rpm] | 210 | 200 | 190 | 180 | 170
Cong sudt | Ps | [kKW] | 5090 | 4362 | 3713 | 3130 | 2614
Téc d6 tau | Vs |[knots]| 14.0 | 13.5 | 13.0 | 12.5 | 11.9

ha bam ning trén bé mat vo tau va chong chéng, tbe
d6 tau dat dugc chi con 11,1knots, va cong suét may
can thiét 1a 3611kW. Tuc ¢ thoi diém nay, téc do tau
giam 1,9 knots va cong suat may ting 1én 636 kW so
v6i thoi diém dong méi.

- O thoi diém sau khi 1én da lam sach, tdc dd tau
dat dugc chi con 12,5knots, va cong suét may can
thiét 1a 3130kW. Tuc ¢ thoi diém nay, toc do tau ting
1,4knots va cong suit may giam 481kW so véi thoi
diém trudce khi lén da.

5. Két luan

Duya trén cic két qua mo phong, tinh toan thu
duoc vé anh huong cta trang thai bé mat vo tau va
chong chong dén hiéu qua s dung ning luong trén
tau container Fortune Navigator, ta c6 thé dua ra mot
s6 két luan sau: Két qua tinh toan thu duoc 1a sat voi
két qua do trén tau bao vé ma VOSCO cung cap cho
nhom tac gia, tr do khéng dinh d¢ tin cay cua Kkét
qua md phong tinh toan; Tinh trang bé mit vo tau va
chong chéng anh huéng 16n dén hiéu qua st dung
ning luong trén tau. Cu thé, vdi tinh trang hién tai

Ps [KW] Vs [knot]
6000 - 150
—#—Quan hé Ps-n (& théi diem déng méi)

300 —aQuan hé Ps-n (& thor diém hién tai)
5000 | —=—Quanhé Ps-n (sau lén di lim sack)
-®-Quan hé Vs - n (thiv didm déng moi)
—4- Quan hé Vs-n (thoi diém hién tai)

—=— Quan hé Vs-n (san len di lam sach)

N -
2500 120
2000
e Pt 1
1500 L s
el 1o
1000 -
- -

500 L 10:

[} a 100

15018 160 16 170 175180 185 190 195 200 205 200
n [rpm]

Hinh 11. D6 thi quan hé giita Ps - Vs - n & ba thoi diém
khai thdc khdac nhau

clia bé mat vo tau va chong chong & thoi diém hién
tai va sau 1én da stra chita so voi thoi diém dong méi
tai vong quay khai thac hién tai cua may chinh la
180rpm, tbc do cua tau & thoi diém hién tai giam
14,3% con cong suit may tang 25,7% so véi thoi
diém déng mai. Sau 1én da lam sach, tde do tau tang
11,2% va cong sudt may giam 15,8% so véi thoi
diém hién tai; Dé tang hi€u qua st dung nang lugng
trén tau thi vi€c lam sach vo tau va chong chong la
rat can thiét.

Lo&i cdm on

Nghién ctru ndy duogc tai trg boi Truong Dai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.31.
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