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Tom tat

Hién nay c6 rat nhiéu gigi phap cai tién nham
giam thiéu tac dong cua khi thdi tau bién dén moi
truwong, tang cuong hiéu qua nang luong hé dong
lwc tau bién. Mgt trong nhing gidi phdp dang
dwoc 1ng dung réng rai 1a ldp dat thém chan vit
phu cho tau thiy da dwoc ap dung ¢ nhiéu noi,
nhiéu cong ty trén thé gidi, trong do tai Viét Nam,
VOSCO da tién hanh ldp dat cho dgi tau dira trén
cac khuyén cao vé tiét kiém nhién liéu ciing nhiw
dam bao ky thudt cia cac hang ché tgo chan vit
dua ra. Tuy nhién trong thuc té khai thac tau co
rat nhiéu yéu té anh hiong, do dé bai bdo nay sé
ddnh gid chi tiét vé hiéu qud kinh té, ky thugt cia
gidi phap nay sau m¢t thoi gian ap dung trén 2
tau vdn tai Container cua VOSCO.

Tu khéa: Chéq vit phy, giam tiéy thu nhién liéu,
hiéu qud kinh te - ky thudt, tang toc dé tau.
Abstract

Currently, the solution to install auxiliary
propellers for ships has been applied in many
places, many companies around the world, in
which in Vietnam, VOSCO has installed for fleets
based on recommendations on savings, fuel as
well as technical assurance of the propeller
manufacturer made. However, in practice, there
are many influencing factors, so this article will
evaluate in detail the economic and technical
efficiency of this solution after a period of
application on 2 Container transport ships by
VOSCO.

Keywords: Propeller boss cap fins, reducing fuel

consumption, economic - technical efficiency,
increasing ship speed.

1. Pat van dé

T6 chic Hang hai quéc té (IMO) da quyét dinh
ngay 01/01/2020 la thoi diém c6 hiéu luc thi hanh
quy dinh vé giGi han ham lugng luu huynh 0,50% c6
trong nhién liéu hang hai theo Phu luc VI Céng udc
qudc té vé ngin ngira 6 nhiém do tau gay ra
(MARPOL) [1]. Vi tau Container thi chi phi nhién
liéu chiém ty 1& rat cao trong chi phi khai théc cua
tau do thoi gian chay nhiéu, nén tong chi phi cho
nhién liéu cua tau cang tang Ién.

Do d6, hién nay trén thé giéi ciing nhu & Viét
Nam da c6 nhiéu giai phap nham tiét kiém nhién ligu
cho tau, nhung giai phap lip thém chan vit phu
(PBCF) la mét trong nhiing giai phap kha quan duoc
cac doi tau trén thé gisi va Viét Nam tng dung, duoc
hdng san xuat chan vit Nakashima khuyén cao lip
dat. Thiét bi PBCF dugc phét trién vao nim 1987 boi
Mitsui O.S.K. Lines, West Japan Fluid Engineering
Laboratory va hing Nakashima, co ché va tac dung
co ban cua n6 da dwoc khoa hoc thé gidi nghién ciu
qua nhiéu loat thir nghiém bang md hinh, mé phong
CFD va do dac trén tau. Bai bao “A research and
development of PBCF 2nd report: study on propeller
slipstream and actual ship” cua cdc t&c gia Ouchi,
Tamashima, Kawasaki trén tap chi The Society of
Naval Architects of Japan Vol. 165 ISSN: 0514-8499
& mot vi du [7]. Bai bao “Tinh toan dac trung thuy
dong caa chan vit c6 gan thiét bi PBCF bang phuong
phap CFD” ciia tac gia Nguyén Manh Chién, Tran
Ngoc Tu - Truong Pai hoc Hang hai Viét Nam da
dua ra cac két luan kha quan duya trén nghién cau ly
thuyét. Con bai b4o ndy nhém tac gia da thuc hién
nghién ctru thuc nghiém d6i véi dbi tuong cu thé 1a
hai tau Container cua cong ty VOSCO dé dua ra
nhitng két qua thuc tién, tir &6 danh gia hiéu qua kinh
té, ky thuat dé c6 thé I4p dat thém & cac doi tau khac.
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2. Phwong phap thuc nghiém

Téc gia da tham gia qua trinh gidm sat, lap dat
cung k¥ su va giam sat k§ thuat VOSCO khi dua tau
lén da NOSCO trong thoi gian 1 ngay déi véi mdi
tau: Fortune Freighter (F.FR) lip ngay 03/10/2019
(6773GT, 566 TEU, ME 5979KW, d6ng nim 1997 tai
Nhat Ban) va Fortune Navigator (F.NA) lip ngay
28/8/2019 (6543GT, 560TEU, ME 7040KW, dong
nam 1998 tai Nhat Ban). PBCF tau F.NA c6 4 canh,
duong kinh 1.046mm; cua tau F.FR c6 4 canh, duong
kinh 1.259,6mm. Ban vé& thiét ké tai nha may
Nakashima - Pinh Vii [2, 3, 6]:

Hinh 1. Bdn vé thiét ké PBCF tau F. FR [2]

BR T arun

Hinh 2. Bdn vé thiét ké PBCF tau F. NA[3]
Mot sb hinh anh Iip dat vao tau Fortune Freighter
tai da NOSCO:
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Hinh 3. Bg phu kign
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. Hinh 6. Hinh d@nh tong thé PBCF
3. Két qua va thao luan

Sau khi liap dat xong thi ca 2 tau déu c6 cac
chuyén chay kiém tra, do tinh nhién li¢u, do chi tiét
céc théng sb quan trong cua may chinh, hé dong luc
va cla tau co dé so sanh véi céc thong sb trudc khi
Iip, tir d6 xem xét, danh gia cu thé vé hiéu qua ky
thuat, kinh té. Cac thong sé duoc ghi trong diéu kién
hanh hai gan giéng nhau, twong dwong vé dia ly,
diéu kién séng, gio, tu thé cua tau; tinh trang vo tau,
chan vit twong duong nhau theo thoi gian kiém dinh
tau dé van tai s container c6 tai trong gan bang nhau
cho mét chuyén khép kin Hai Phong - TP.HCM - Hai
Phong. Duéi déy 1a cac bang thong sé do cua 2 tau:
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Bing 1. Pdnh gid higu qud sau khi ldp PBCF cria thu Fortune Navigator [5]

1. Ciing thoi gian nam 2018 trude khi lap PBCF:

Volil/zge Vessel | From Date | ToDate | RPM 3239 Egrggf Tzzl Speed | Slip
FN1826 | FN 1-Sep-18 | 8-Sep-18 | 173,42 | 551 13,46 | 84,57 | 11,1 20,9
FN1827 | FN 9-Sep-18 | 17-Sep-18 | 172,84 | 5,69 13,46 | 86,95 | 10,8 23,1
FN1828 | FN | 18-Sep-18 | 25-Sep-18 | 173,17 | 5,56 13,44 | 84,17 11 21,5
FN1829 | FN | 26-Sep-18 | 3-Oct-18 | 173,7 | 5,63 13,48 | 8553 | 10,9 22,7
FN1831 | FN | 11-Oct-18 | 18-Oct-18 | 173,56 | 54 13,69 | 84,48 | 11,3 19,3
FN1832 | FN | 19-Oct-18 | 27-Oct-18 | 173,89 | 5,36 1359 | 8221 | 11,4 18,9
FN1833 | FN | 28-Oct-18 | 4-Nov-18 | 173,57 | 5,78 13,46 | 87,57 | 10,6 24,6
Average 2018 173,45 5,56 13,51 85,07 11,01 21,57
2. Sau khi lip PBCF:
FN1929 | FN 4-Sep-19 | 10-Sep-19 | 173,03 | 5,33 1325 | 80,49 | 11,5 17,9
FN1930 | FN | 12-Sep-19 | 19-Sep-19 | 173,44 | 5,01 1333 | 76,61 | 122 12,9
FN1931 | FN | 20-Sep-19 | 27-Sep-19 | 172,66 | 5,33 13,19 | 78,84 | 11,5 17,8
FN1932 | FN | 28-Sep-19 | 5-Oct-19 | 173,28 | 4,9 1327 | 7317 | 125 10,8
FN1933 | FN 6-Oct-19 | 13-Oct-19 | 172,89 | 5,3 1322 | 78,62 | 116 17,3
FN1935 | FN | 21-Oct-19 | 28-Oct-19 | 173,27 | 54 1329 | 81,04 | 11,4 19,1
Average 2019 173,10 | 5,21 13,26 | 78,13 | 11,78 | 15,97
Hiéu qua -6,3% -1,9% -8,2% | +7,0%
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Hinh 7. Bidu d@é so sanh 5 thong sé quan treng trudc va sau khi lép PBCF ciia tau Fortune Navigator

Déi vai tau Fortune Navigator, so sanh tai vong
qguay khai thac trung binh la 173 vong/phut, thi
lugng tiéu thu FO trung binh cua mét ngay la 13,26
tan/ngdy (FO ME perday) so véi trudc la 13,51
tan/ngay, nhu vay da giam khoang 1,9%; tong lugng
tiéu thy FO trung binh cho mot chuyén khép kin tir

Hai Phong - TP. H5 Chi Minh - Hai Phong bao gém
ca chay bién va mano didu dong tau ra vao ludng la
giam khoang 8,2% (truéc la 85,07 tin va sau la
78,13 tan ); tdc d6 tau trung binh 1a 11,78 knots so
véi trudc khi lip PBCF 1a 11,01 knots (tang khoang
7%).
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Bdng 2. Pdnh gid hi¢u qud sau khi ldp PBCF cria tau Fortune Freighter [4]

KHOA HOC - CONG NGHE

1. Cung thoi gian nam 2018 trude khi lap PBCE:
Volfl’zge Vessel | From Date | ToDate | RPM SaD':;g Egrggs Tzzl Speed | Slip
FF1834 FF 7-Oct-18 14-Oct-18 | 137,05 5,65 13,44 87,38 10,8 22,6
FF1835 FF 15-Oct-18 | 22-Oct-18 | 137,68 5,46 13,57 83,81 11,2 20,2
FF1836 FF 23-Oct-18 | 1-Nov-18 138,07 6,1 13,66 93,77 10 28,7
FF1837 FF 3-Nov-18 | 10-Nov-18 | 136,97 5,38 13,37 83,95 11,4 18,5
Average 2018 137,44 5,65 13,51 87,23 | 10,85 | 22,50
2. Sau khi ldp PBCF:
FF1934 FF 9-Oct-19 | 16-Oct-19 137,1 4,98 13,12 76,96 12,3 121
FF1935 FF 17-Oct-19 | 24-Oct-19 | 137,16 5,23 13,13 78,76 11,7 16,3
FF1936 FF 25-Oct-19 | 2-Nov-19 | 136,85 5,42 13,15 80,95 11,3 19,1
Average 2019 137,04 521 13,13 78,89 | 11,77 | 15,83
Hiéu qua: -1,7% -2,8% -9,56% | 8,4%
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Hinh 8. Biéu dé so sanh 5 thong sé quan treng friréc va sau khi liép PBCF cria tau Fortune Freighter

Déi véi tau Fortune Freighter, so séanh tai vong
quay khai thac 1a 137 vong/phut, thi lvgng FO tiéu
thy trung binh cua mot ngay la 13,13 tan/ngay (FO
ME perday) so véi trudc la 13,51 tin/ngay, nhu vay
da giam khoang 2,8%:; téng luong tiéu thu FO trung
binh cho mét chuyén khép kin tir Hai Phong - TP. Ho
Chi Minh - Hai Phong bao gém ca chay bién va
mano diéu dong tau ra vao cang la giam khoang
9,56% (trudc la 87,23 va sau la 78,89); toc do tau
trung binh 1a 11,77 knots so véi truéc khi lap PBCF
la 10,85 knots (tang khoang 8,4%).
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Ngoai ra cac théng sé khai thac khac cua may
chinh tau Fortune Freighter, Fortune Navigator dugc
ghi lai cing thoi diém nhu trén va so sanh véi cac
thong sb khai thac trude day duoc ghi trong s6 nhat
ky ciing nhu cac bao cao hang ngay, bao céo chuyén
di dé xem xét, danh gia. Vi du nhu hai ban bao céo
chi tiét thong s6 may chinh dugc trinh bay trong
Bang 3 va Bang 4. Nhom tac gia da kiém tra rat ky
va chua nhan thay nhitng théng s bat thuong anh
hudng dén sy hoat dong binh thudng ciia may chinh.
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Bdng 3. Bao céo théng sé May chinh tau Fortune

Navigator chuyén No.12 ngay 8/9/2019 [5]

THONG SO MAY CHINH TAU FFR

Engine room 43

Sea water 31
Jacket cooling Inlet 73
Outlet (min) 81

Outlet (max) 82

O | Piston cooling Inlet 45
b Outlet (min) 54
2 Outlet (max) 55
S | Nozzle cooling | Inlet 73
5 Outlet 83
LO cooler Inlet 55
Outlet 45

FO pump inlet 120

LO engine inlet 45
Jacket cooling 2,0

_ | Piston cooling 2,1
g Bearing Oil 2,0
g Crosshead 2,0
2 | Fuel Oil 7,0
o | Scav. Air 0,9

Bdng 4. B4o céo thong sé May chinh tau Fortune
Freighter chuyén No.05 ngay 11/10/2019 [4]

THONG SO MAY CHINH TAU FNA
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4. Két luan

Theo bang danh gia ta thay rd hiéu qua sau khi
Iip chan vit phy, cu thé toc d6 tau ting 1én tir 7-8%
ma van dam bao tit ca cac thdng sé khai thac cua tau
cling nhu cua hé dong luc va may chinh, con tiéu thu
FO may chinh theo ngay giam tir 2-3%, tong tiéu thu
FO cho chuyén khép kin Hai Phong - TP. Ho Chi
Minh - Hai Phong giam tir 8-9% (Theo gidi thiéu cua
nha ché tao 1a tir 3-5%).

Trong nim 2018 cac tau Fortune Freighter va
Fortune Navigator tiéu thu hét khoang 7.000 MT dau FO
cho may chinh, lay muc giam 8% va gia nhién liéu 500
USD/MT thi lugng tién tiét kiém dugc trong 1 nim la
7.000%8%*500 = 280.000 (USD). Téng chi phi cho viéc
mua chan vit phu tir hdng MOL cung véi chi phi 1én da
NOSCO lap dat cho ca 2 tau la: 102.000 (USD). Tiét
kiém khoang 3.000/1an*2 tau = 6.000 (USD) chi phi moi
chuyén gia nuéc ngoai sang Viét Nam. Nhu vay sau ndm
dau tién trir chi phi da tiét kiém duoc: 178.000 (USD),
tuong duong khoang 4 ty (VND).

Nhu vay khi lip PBCF cho 2 tau Fortune
Navigator va Fortune Freighter, d3 mang lai hiéu qua
kinh té, ky thuat thiét thuc cho viéc kinh doanh van
tai ciia cong ty VOSCO. Vi vay trong giai doan tiép
theo ctia ndm 2021, dua trén cac nghién ctu nay,
nhém tac gia khuyén cdo cong ty VOSCO c6 thé tién
hanh lp dat thém vao 6 tau hang roi va nam 2022 s&
tién hanh I4p toan bo cho doi tau cua cong ty.

Nhu vay, dua trén cac nghién cau ly thuyét khac
va bang nghién ctu thuc nghiém nay nhém tac gia
c6 thé khuyén céo céc cong ty van tai bién cua Viét

Engine room 45 -, e
Sea water 30 Ngm c‘:ﬁng_ 9(’) t.hé lap .dfit F’BCI_: S(’rlm cI}o EIC)I tau hién
: tai nham tiét kiém chi phi khai thdc ma van dam bao
Jacket cooling Inlet 73 N S
- duy tri c&c yéu t6 ky thuat.
Outlet(min) | 83| TA}| U THAM KHAO
G — : Outlet (max) 83 [1] Té chuc Hang hai Quéc té, Cong usc Qudc té
% Piston cooling Inlet _ 45 MARPOL 73/78, 2005.
% Outlet (min) 4 [2] Fortune Freighter - PBCF Installation Technical
8 Outlet (max) 57 Report 03-10-2019 and drawing.
E Nozzle cooling | Inlet 73 [3] Fortune Navigator - PBCF Installation Technical
Outlet 82 Report 28/8/2019 and drawing.
LO cooler Inlet 56 [4] Full report and Noon report from M/V container
Outlet 43 Fortune Freighter (voy Haiphong - Hochiminh -
FO pump inlet 130 Haiphong).
LO engine inlet 43 [5] Full report and Noon report from M/V container
Jacket cooling 1,2 Fortune Navigator (voy Haiphong - Hochiminh -
g Piston cooling 2,0 Haiphong).
= | Bearing Qil 2,0 [6] https://www.nakashimavietnam.com/
2 | Crosshead 20| [7]hitps:/fwww.pbcf.jp/
(5] .
o | Fuel Ol 7.9 Ngay nhan bai: 11/12/2020
Scav. Alr 1,36 Ngay nhan ban sua: 04/01/2021
Ngay duyét dang: 18/01/2021
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