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Tém tat
Tau ché container la mét trong ba nhém tau Ién nhét (bao gébm tau ché container, tau ché
hang roi, tau ché dau) cua doi tau thuong mai, béi vay viéc quan tdm déc biét dén nhém tau
nay, la cén thiét va cé y ngha.
Noi dung bai bao gi6i thiéu va trinh bay xu hwdng chon ddng co chinh cho tau container cé
strc ché trén 8.000 TEU, bao gbém: céc yéu té chi phbi dén xu huéng lwa chon déng co chinh
va chon céng suét déng co. Dua trén viéc phan tich dir liéu do tac gid théng ké ctua gan 800
tau container cé strc ché trén 8.000 TEU (ttr ngudn quan ly cda 6 co quan déng kiém tau co
uy tin trén thé gici), duoc déng trong giai doan 2008-2018, bai béo da dua ra xu huéng chii
yéu cho lwa chon déng co chinh. Céc di liéu duoc cong bé trong bai béo cé thé sir dung
lam nguén tham chiéu trong céng tac thiét ké va déng tau container.
Twr khéa: Tau container, 8000 TEU, ddng co chinh.
Abstract
Container ships are one of the three largest vessel groups (including container ships, bulk
carriers and tankers) of commercial fleets, so special attention to this group of ships is
necessary and available meaning.
The paper introduces and presents the trend of choosing the main engine for container ships
with a capacity of over 8,000 TEUSs, including: factors affecting to the main engine selection
trend and engine power selection. Based on the data analysis by the author of nearly 800
container ships with a capacity of over 8,000 TEUs (from the management source of 6
reputable ship registration agencies in the world), built in the period 2008-2018, the paper
gave a major trend for choosing the main engine. The data published in the article can be
used as a reference source in the design and construction of container ships.
Keywords: Container Vessels, propulsion trends.
1. Dat van dé

Xu huéng téng strc ché clia cac tau container c& I&n van dang tiép dién, nham dap ng nhu
cau ngay cang gia tdng vé van tai hang hda gitra cac chau luc trén thé gidi.

Nam 1997, cac tau container strc ch@ hon 8.000 TEU dwgc dong mai. Tiép theo, ndm 2013,
cac tau container strc ch® 1&n dén hon 18.000 TEU dwoc dwa vao hoat dong. Banh d4u cho ndm
2017, la sw kién tau container v&i strc ché trén 21.000 TEU lan dau tién duwoc dwa vao khai thac.

Ban dau, cong suat dong co chinh dwoc lwa chon theo xu huo’ng tang Ién. Nhung dén nam
2010, duwdng nhw xu huo’ng nay dirng lai do tdc do khai thac tau gidm xudng so véi téc do téi da co
thé (slow steaming). C6 thé thay qua vi duy, cac tau container v&i strc chd 8.500 TEU dau tién dwoc
l&p d&t dong co chinh c6 cdng suét khodng trén 62.000 kW (dong co Wartsila 12RT-flex96C hodc
MAN B&W 12K98MC-C), nhwng véi déng co chinh c6 cong suét trén 80.000 kW (Wartsild 14RT-
flex96C) lai dwoc lap dat trén cac tau container ¢ strc chd 14.000 TEU vao nam 2006.

Dén nay, v&i cac tau container mai nhat c6 strc ché trén 18.000 TEU da va dang dwoc dat
hang, cong suét l1ap dat ciia cac dong co chinh twong ddi thap, vao khoang 55.000 kW dén 60.000
kW (d6ng co Wartsila 11X92, MAN B&W 9S90ME-C10.2 hodc 10S90ME-C10.2). Twong tw, mot s6
tau 14.000 TEU dong méi da dwoc dat hang, cé cong suat ddng co chinh dwéi 40.000 kW (déng co
Wartsila 8X92 hodc 9X82). Tham chi, mét sé tau container c6 sirc ché trén 20.000 TEU (trong tai
trén 200.000 DWT) dwoc ban giao vao ndm 2018, ciing chi lap dat cac dong co c6 cong suat khoang
60.000 kW (ddng co Wartsila 11X92).

S& di nhu cau céng suat ddng co chinh thap hon trong cac don hang déng tau container hién
nay, c6 thé giai thich, d6 la do khuynh hwéng gidm lwong tiéu thu nhién liéu. Dong thei, cac nha
may dong tau da cai thién dang ké thiét ké than tau va hiéu suét cta hé thdng day, dan dén co thé
gidm t6i 10% cong suat day & cung mot tbc do, két hop véi viec st dung cac ddng co cé hiéu suét
st dung nhién liéu tét hon.

Ngoai ra, cac chu tau da cha dong giam dang ké toc do thiét ké cta tau, do dé cho phép dat
duwoc nhivng thay ddi Ién trong viéc gidm cac yéu cau vé céng suat ctia dong co' chinh.
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Nguwéng chi s EEDI cho cac tau container dwoc xay dwng tlr ngay 01/01/2013 dén ngay
31/12/2014, tinh theo cbng thuc:

174,22 DWT °** (g/DWT /NM) 1)

T ngay 01/01/2015, ngwdng EEDI dwoc gidm 10%, tir ngay 01/01/2020 duwgc gidam 20% va
tlr ngay 01/01/2025 dwoc gidam 30%.

Dé dat dwoc mot ngudng EEDI thap, cac bién phap chinh sau day cé thé dwoc xem xét ap
dung trong viéc lywa chon dong co chinh:

1) Gidm cong suét lap dat cta dong co chinh (hoac bang cach tang hiéu suét than tau va luc
day, hodc bang cach giam toc do thiét ke tau toi da).

2) Chon déng co' c6 mure tiéu thu nhién liéu thap hon.

3) Str dung cac cong nghé tiét kiém n&dng lwong bd sung, chang han nhw thu hdi nhiét thai.

4) St dung nhién liéu gas thay vi HFO, vi né co it khi thai CO2 hon, & cing mét nang lwgng.
2.1.2. Téc dé tau

Tbc do tau thiét ké la yéu t6 then chét trong viéc xac dinh cong suét can thiét clia dong co
chinh. Toc d6 tau téi wu bj anh hwdng I&n b&i boi canh kinh té va trang thai cla thi trwdng van tai
container.

Theo do, trong treong hop nhu cau van chuyén cia thi treong thap di so véi kha nang van
chuyén cia tau container hién co, viéc giam tbc do tau co thé dwoc coi la mét giai phap dé giam chi
phi ve:an r_lénh,vé dam bao téu, cé duoc trong tai tot nhat. Ngworc lai, néu nhu cau thj trwong tang 1én,
c6 thé dan dén xu hwéng thiét ké toc dé tau cao hon.

Phan tich vé& xu hwéng lwa chon toc do tau thiét ké dwa trén di liéu thdng ké cda tac gia,
dwgc md ta trong Hinh 1.

Hinh 2 1a phan tich vé cac méi quan hé gitra tbc do tau thiét ké V (kn) voi sirc ché cua tau
TEU hoac trong tai DWT (tons), dwa trén di liéu thong ké cua tac gia. Ket qua phéan tich ciing dwoc
thé hién bang xu hwéng biéu dién trong céng thire (2) va (3).

V =-0959 xTEU.10* + 24,65 (kn) )

V =-0963xDWT.10° +24,79 (kn) @)

2.1.3. Cdc quy dinh lién quan dén nhién liéu

Céc murc lwu huynh khéc nhau chi c6 tac dong nhé dén sy lwa chon déng co, vi cac dong co
diesel hai ky ctia MAN B&W va Wartsila (WinGD) dworc thiét ké ngay nay cé thé dét chay bat ky loai
nhién liéu diesel nao ma khéng can bat cir diéu kién han ché nao.

Tuy nhién, cac ngwdng han ché lwu huynh c6 thé anh hwéng dén viéc lwa chon st dung nhién
liéu c6 ham lwong lwu huynh thap, hodc van tiép tuc véi cac nhién liéu HFO c6 ham lwong lwu huynh
cao va ap dung cac thiét bj loc khi thai dé loai bé khi thai lwu huynh (SOx) tir dong khi thai.

M6t Iwva chon khac, dé la viéc st dung LNG lam nhién liéu chinh, do dé gidm lwong khi thai
lwu huynh xuéng mirc thap nhat va gidm lwong khi thai CO2 tir 25% dén 30%. Cac buwdc dot pha
céng nghé dong co dual-fuel 4p suét thap, da duwoc thwe hién bédi MAN B&W va Wartsila, chinh 1a
gidi phap cho sy Iya chon nay.
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Hinh 1. Xu hwéng téc dé thiét ké cua tau
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Hinh 2. Quan hé V-TEU va V-DWT cua tau container strc ché trén 8.000 TEU
2.1.4. Gi¢i han phat thai NOx

Gidi han phat thai NOx &p dung toan cau dwoc IMO thwc hién vao ndm 2000 (Tier ), va tiép
theo 1a gidm thém vao nam 2011 (Tier I1). Cac quy dinh vé& Tier lll thé hién mot buéc tién I&n hon,
maéc du giéi han phat thai thap hon chi c6 gia trj trong cac khu viec ECA dworc chi dinh.

Dé dap (rng cac gidi han phat thai NOx Tier Ill thdp, dong co diesel doi hdi phai dwoc ap dung
coéng nghé giam NOx. Dbi véi cac dong co thap tbc clia Wartsila hoac MAN B&W, céng nghé SCR
dwoc cung cap véi hai gidi phap:

1) SCR 4p suét cao (HP SCR), dwoc lap dat gitra hdp gom khi thai va tua-bin tang ap, né cé
thé tich nhd nhéat, nhung phai dwoc dat P (%)

trong budng may. 100 |
2) SCR ap suét thdp (LP SCR), cho 0 )

phép lap hop SCR sau tua-bin ting ap, bén 80 7

ngoai budng may hoéc trong hop khai. 70 )
Viéc chon giai phap phu hop candua 60 l‘,/

trén thiét ké cta tau va cac yéu cau ciacha  >° P

tau. 40 I

2.2. Cong suét lap dat cua dong co 30 &7

chinh 20 P

2.2.1. Theo xu huong 1y thuyét 13 il

C6 thé thay, mot sy thay dbi tuy rat
nhd cla tbc d6 tau, nhung lai dan dén
nhirng thay dbi dang ké dbi véi cong suét
dong co day. Sy twong quan nay dwoc
biéu di&n béng céng thirc sau:
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Hinh 3. Twong quan téc d6 va céng suat déng co’

P=AV" ()

Do 16n clia hang sé A tly thudc chi yéu vao thiét ké phan chim dwdi nwéc cla than tau va
didu kién méi trudng, dong nwéc ma tau khai thac. Hé sé n phu thudc vao thiét ké than tau va chong
chong.

Theo di liéu théng ké, ddi véi cac tau container c& I6n (dwoc thiét ké theo xu hwéng giam
tbc do, tr nam 2015 tré lai day), cé téc do thiét ké I&n nhat 23 kn va téc dd phuc vu khoang 21 kn,
twong ng n c6 gia tri la 3,4. V&i gia tri ndi trén, mbi quan hé gitra tbc dd tau va cong suét dong co
c6 thé dwoc biéu dién bang % cong suat dong co day nhw trén dd thj Hinh 3.

2.2.2. Theo xu huéng thuc té dua trén di liéu théng ké

Két qua khao sat gan 800 tau container cé strc ché trén 8.000 TEU (do tac gia thwc hién),
duoc thiét ké va dong méi trong khodng thdi gian tlr ndm 2008 dén 2018, da thé hién xu huéng lua
chon cdng suét I&p dat ctia dong co chinh. Xu hwéng nay duoc biéu thi qua cac chi sd vé cong suét
ctia dong co, do la cac chi sé dwoc st dung ngay tir giai doan hinh thanh dw an va phwong an thiét
ké tau.

1) Céng suét Iap dat

Xu hwéng cong suét 1&p dat P (kW) cla ddng co chinh theo strc ché TEU hodc trong tai DWT
(tons) cla tau, dwoc biéu dién qua cac dd thi trong Hinh 4. Két qua phan tich va x& ly di liéu, xu
hwéng trén co thé biéu dién qua méi quan hé dwoc xac dinh bdi cac cong thire (5) va (6).
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P =0,665xTEU +50732 (kW)
P =0,096 x DWT +45900 (kW)
2) Chi sb céng suét twong doi

©®)
(6)

Chi sb cong suét twong déi tinh theo strc ché (pr) hodc trong tai tau (po) cla hé théng dong

co day tau container, 1a ty sb gitra tdng cong suét I&p dat ctia cac ddng co chinh P (kW)

v&i strc ché

TEU hodc trong tai DWT (tons) ctia tau. Cong thirc (7) 1a dinh nghia pr va po. Hinh 5 biéu dién xu

hwéng cta chi sé cdng suét twong ddi, cong thirc tham chiéu cho trong (8) va (9).
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Hinh 4. Quan hé P-TEU va P-DWT cua tau container strc ché trén 8.000 TEU
pr (KW/TEU) po (kW/ton)
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Hinh 5. Quan hé pr-TEU va po-DWT cua tau container sirc ché trén 8.000 TEU
3) Chi s céng suat hiéu qua
Chi s6 cong suat hiéu qua tinh theo strc ché (pts) hodc trong tai tau (pos) clia hé thong dong

co day tau container, 1a ty s gitra tdng cong suat 1ap dat P (kW) ctia cac dong co' chinh véi tich s6

cta strc ch® (TEU) hodc trong tai (DWT) va tbc dd tau thiét ké V (kn).

Cong thire (10) 1a dinh nghia prs va pos. Hinh 6 1a biéu dién xu hwéng cta chi sé cong suét

hiéu qua, cdng thirc tham chiéu cho trong (11) va (12).

P
= kW /TEU.kn = kW /ton.kn 10
P === ) pos = ) (10)
p.. =-0121xTEU.10% +0366 (kW/TEUkN) (11)
P,e =-00915 xDWT.10° +0,0315 (kW/tonkn) (12)
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Prs (KW/TEU kn) Pos (kW/ton.kn)
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Hinh 6. Quan hé prs-TEU va pos-DWT cua tau container strc ché trén 8.000 TEU
3. Két luan

Céc yéu td nhw chi s6 thiét ké nang lwong hiéu qua (EEDI), ngudng phat thai (SOx, CO2, NOx)
va tbc do tau la cac yéu té chinh, c6 anh hwéng rat I&n dén viéc lya chon déng co' chinh cla tau
container c6 strc ché trén 8.000 TEU. Trong d6, chi s& EEDI va téc do tau &nh hwéng truc tiép dén
chon céng suét I&p dat cho dong co, con cac ngwdng phat thai anh huéng trwe tiép dén kiéu loai
dong co va nhién liéu st dung.

Tbc do thiét ké cua tau container la yéu t kho lwdng, béi né chiu nhiéu chi phéi cta thi trwdng
van tai, bdi canh va mirc d6 tng trwdng kinh té toan cau. Sy thay dbi téc do tau, dan dén nhirng
thay ddi rat Ion vé& cong suét 1ap dat cla dong co chinh. Piéu nay, gay khoé khan khéng nhé dén
chon déng co' chinh trong thiét ké va dong tau container. B&i vay, da xuét hién xu huéng thiét 1ap
linh hoat cac mirc céng suét khai thac clia ddng co' chinh phu hop véi téc dd phuc vu cla tau.

Céac phan tich di liéu va xu hwéng dwoc néu trong bai bao, ngoai st dung lam ngudn tham
chiéu, né con cho phép dy doan linh hoat céng suat déng co phu hop véi sirc ché va tbec do phuc
vu cla tau.
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