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TOM TAT: Van de su dung nang iupng hi^u gu i 
tren tau ngay cang mang tinh cap thiet bdi no 
khong nhung hen quan den hieu qua kinh te trong 
khai thae tau ma con lien quan den hang logt cac 
yeu cau b^t buoc cua Oy ban Bio ve M6i trudng 
bien MEPC thuoc To chdc Hang hl i quoc te (IMO) 
trong viec sd dyng n5ng luong hieu qu i tren tau 
nh^m gi^m 6 nhiem mdi trudng, hieu dng nha 
kfnh va ndng len toan cau Bai bao tdng hop, phan 
tich cac ket qu i nghien cdu tren the gidi va trong 
nudc lien quan den gil i phap chay +au d hieu so 
mon nudc toi uu nh3m nang cao hieu qu i sd dung 
nhien lieu tren tau gom muc tiet kiem nhien lieu ma 
gil l phap nay mang lai, tinh klia thi trong ap dyng 
vao thyc te cua giai phap nay, cac ton tai cua cac 
nghien cdu. Tren ca sd dd, bai bao d$t ra mot so 
van de can trao ddi, nghien cuu tiep hen quan den 
giai phap nay. 

TU KHOA: Hieu so mdn nuoc, sd dgng nSng lupng 
hieu qu^, tau bien, EEOI, IMO. 

ABSTRACT: The ship energy ei^iciency becomes 
more and more pressed as it relatesto not only 
the ship management economic efficiency but 
also to the compelling requirements of the Marine 
Environment Protection Committee (MEPC) of 
International Mantime Organization IMO in terms 
of effectively consuming energy on board to reduce 
environmental pollution, greenhouse effects and 
global warming This paper synthesises and analyses 
the results of researches in the worldconcerned to 
the solution of operating ship at optimal trim value 
in order to enhance the efficiency of ship energy 
usage, which Includes theirs energy saving benefit 
level, feasibility of practical application and the 
remains. As a result, this article proposes issues 
and further researches related to this solution 
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I.DATVANOi 
Mdt trong nhdng mong mudn cua chu tau hay cua 

cac cdng ty van t l i tau la lam sao giam duge ehi phi nhien 
lieu cho tau (ehi phi chiem 40 - 60% tdng ehi phi van 

hanh tau) trong qua trinh khai thae nhim nang cao dugc 
hieu qua kinh te cho tau. Ngoai ra, viec tiet kiem nhien 
lieu cho tau edn la yeu eau bat budc cua Td chde Hang 
hai qudc te (IMO) va cua Uy ban Bao ve Mdi trUdng bien 
(MEPC) trong viec sd dung nang lUpng hieu qu i tr§n 
tau nham giam d nhiem mdi trUdng, hieu dng nha kinh 
va ndng len toan cau. Lien quan den van de nay, ngudi 
thiet ke, khai thae tau can phl i quan tam den eae chi sd 
nhu ehi sd thiet ke nang lugng hieu qu i Enery efficiency 
design index (EEDI), chi sd khai thae nang lugng hieu 
qu i Energy Efficiency Operational Indicator (EEOI), ke 
hoaeh quin ly nang luqng hieu qua cua tau Ship Energy 
Efficiency Management Plan (SEEMP) do IMO dUa ra. 
Chfnh vi vay, bai to in nghien cdu cic gi i i phip de tiet 
kiem nang lUOng hay sd dung nang lUOng hieu qu i trdn 
tau la mdt bai toan ngay cang cd tinh thdi sU. 

Ddi vdi nhdng tau hien cd (dang khai thae), de 
nang eao hieu qua sd dyng nang tugng tren tau, tren 
the gidi ngUdi ta dUa ra cac giai phap nhU: Cat giam 
tieu hao edng suat phy (reduction of auxiliary power 
consumption); nang eao hieu qu i khi thuc hien chuyen 
di (improvement in voyage execution}; lUa chpn hudng 
va tdc do tau hop ly dUa tren dieu kien sdng gid tren bien 
(weather routing); lam saeh than tau va chan vit {eao ha) 
theo djnh ky; sddyng eae loai son chdng ha cho than tau 
va chan vjt; tai sd dung nUdc thai lam mat may tren tau 
(waste heat recovery systems) va chay tau d hieu so mdn 
nUde tdi Uu (trim optimization) [1 -3]. 4 giai phap dau tien 
la eae gil l phap duac thUc hien thudng xuyen tren tau. 
Giai phap thd nam [gill phip chay tau d hieu sd mdn 
nudc tdi Uu) la giai phip mdi duoc IMO khuyen nghj I p 
dyng. Day la gil l phap don gi ln khdng yeu cau phai thay 
ddi ket cau tau ma ehi can dieu ehinh ballast va phan bd 
hang hda tren tau thdng qua ke hoach xep hang de dat 
duge hieu so mdn nUdc dUa ra. Co sd phuong phap luan 
cho giai phap nay dd la:Thdng thudng, nhU ehung ta da 
biet, trong thiet ke thl tau thudng ehi dugc tdi Uu hda 
(tuyen hinh va thiet bj day) d mdt dieu kien nhat djnh 
(thudng la tai tdc do va dudng nUdc thiet ke).Tuy nhien, 
trong thUc te, khai thie tau thl tau se chay d eac ehe dd 
tai va tdc dp khac nhau va khi dd neu tau ehay d tuthe 
thang ddng (even keel) thl ed the lUe can tau khdng phai 
la nhd nha't cung nhU hieu suat eua thiet b\ day chua phl i 
la eao nhat so vdi khi ehay d hieu sd mdn nude nao dd vi 
khi tau ehay d cae hieu sd mdn nude va tdc dd khic nhau 
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se dan den sU thay doi ve iUc c in tau va hieu suat cua 
thiet bj day. 

Td cac van de neu tren, bai bao se tien hanh tdng 
hgp, phan tich cic nghien cdu tren the gidi va trong nude 
lien quan den gi i i phap ehay tau d hieu sd mdn nude 
tdi Uu nham nang cao hieu qua sddung nhien lieu tren 
tau de td dd cd dugc ci i nhin tdng quan ve giai phap, 
mdc tiet kiem nhien lieu ma giai phip mang lai, tinh kh i 
thl trong Ip dyng vao thUc te cua gi i i phip cung nhu 
phuang phip tinh da dupe eae t ie gia sd dung trong 
nghien cdu nay. 

2. B A N CHAT Md i QUAN H i GIU^A HIEU SO M O N 
N U O C V O I M O T C T I E U HAO N H I S N LIEU CHO TAU 

Hieu sd mdn nudc cua tau dugc dinh nghTa la suchenh 
lech gida chieu ehlm mdi va lai cua tau theo cdng thdc: 

Tnm^L-i, (1) 
Trong do: TA - Chieu chim do tai dudng thuy true lai 

cua tau; TF - Chieu ehlm do tai dudng thuy trUc mui cua 
tau. KhiTA=TF thi tau dtuthe can bang mui-lai (even keel). 

Khi t iu ehay d cie hieu sd mdn nUdc khac nhau se dan 
tcri sdthay ddi cac thdng sd hinh ding sau cua than tau: 

- Dien tich mat Udt than tau; 
-Chieu dai dudng nude; 
- Hinh d ing phan ngam nudc than tau, dae biet la 

hinh dang ngam nUdc vung mui va III tau. 

Hinh 2.7: Sir thay doi hinh ding ngam nudc cda tau giOa che dp 
even keel va trim 

Su thay ddi ve hinh dang than tau khi chay d eae 
hieu sd mdn nude khic nhau se dan den sU thay doi ve 
lUc ein tau va hieu suat eua thiet bj day {chan vit), dieu 
nay da duoe trinh bay rat chi tiet trong cic tai lieu chuyen 
nganh [4-6]. Mat khac, mdc tieu hao nhien lieu cua tau 
phu thudc vao edng suat may chinh, suat tieu hao nhien 
lieu rieng eua may, tdc do, thdi gian hanh trinh cua tau va 
dieu kien bien [6]: 

»(„, =/"(/^.F.m'^,5,seasiate) (2) 
(Jddy: mnl - Mdc tieu hao nhien lieu tren tau; m'nl 

- Suat tieu hao nhien lieu rieng cua miy; V - Toe do tau; 
S - Quang dudng hanh trinh tren bien; Sea state - Oieu 
kien bien. 

Vdi may chi'nh, toe do tau va quang dudng hanh 
trinh, dieu kien bien la cho trudc thl mdc tieu hao nhien 
lieu cua tau se phu thudc vao edng suat cua may chinh. 
Trong do, cdng suat may chinh la mdt ham sd phu thude 
vao tdc do, luc c in va hieu suit cua chan vjt, theo bieu 
thdc [6]: 

Cfddy: V [m/s] -Tdc do tau; R [kN] - LUc cin tau, ri [-] -
Hieu suat eua td hop thiet bi day. 

Nhu vay, td cac van de neu tren cd the thay rSng, 
hieu sd mdn nude eua tau cd mdi quan he mat thiet vdi 
mdc tieu hao nhien lieu eho tau va trong trUdng hop nay 
nhiem vy eua ngudi thuyen trudng la phl i xac dinh xem 
la tai toe do va tai dua ra thi tau can phai chay vdi hieu 
sd mdn nude la nhu the nao de mde tieu hao nhien lieu 
la nhd nhat, cung nhu van d i m bao dUoc cho tau hoat 
ddng dugc mdt each an toan. 

3. CAC NGHIEN CCTU LIEN QUAN D £ N GlAl PHAP 
CHAYTAU doOCHUlTd l UU 

3.1. Cac nghien ciiru ngoai nucrc 
Cac nghien edu tren the gidi ve anh hUdng cda hieu 

sd mdn nUdc den lUe ein tau phuc vy cho bai toan xac 
djnh hieu sd mdn nude tdi Uu cua tau trong khai thic 
nham nang cao hieu qu i sd dung nang lUOng tren tau da 
dugc nhieu cic tac g i i thuc hien va da thu dugc cic k^t 
qua mang tinh ehat djnh lugng nhUsau: 

Nhdm cac t ic g i i Tu TN [5], Sherbaz [7], lakovatos 
[8]cung cac cdng su da tien hanh nghidn cdu Inh hUdng 
cua hieu sd mdn nudc den sU thay doi lUc cin tau dudi 
dang md hinh ap dyng vdi nhieu loai tau khac nhau gdm: 
tau container, tau chd hang rdi, tau Ropax... PhUOng phap 
nghien edu ma cac tac gia sd dung trong nghien cdu cCia 
minh la CFD (Computational Fluid Dynamics) ket hop vdi 
thd nghiem md hinh trong be thd. Ket qu i nghien cdu 
cCia cac t ie gia chi ra rang, vdi toe dp eho trUde, khi t iu 
chay d eae hieu sd mdn nUde khic nhau se dan den sd 
thay doi lUe can tau. Mde dd thay ddi phu thudc vao hinh 
dang than tau, toe do tau, che do tai v l hieu sd mdn nude 
cua tau, mdc thay ddi dao ddng trong d i i td 01 - 5% lUc 
can tau sovdi tuthe even keel. 

Hinh 3.2: Thumd hinh DTMB tai be thiicda CTO, Ba Lan [10] 

-,kW (3) 

Hinh 3.3: Su thay d6i luc ein tiu 6 cac dp ehui khie nhau khi sd 
dung hai phuong phip tinh khic nhau (thuc nghiem vi CFD) khi 

tau chay tai toe 35 V = 2,987m/s [5] 
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Nhdm t ie gia Hansen [11], Larsen [4] cung cac edng 
sUda tien hanh nghien cUu Inh hudng eua dp chdi den 
lye can va hieu suat eua chan vjt khi tau chay tren nudc 
tTnh ap dung tinh cho md hinh tau bien chd hang cd Idn 
tai cae tdc do va mdn nudc khac nhau cua tau. Ket qua 
tinh to in eua nhdm t ic g i i chi ra rang, cd the g i lm duoc 
10% cdng suat may khi tau chay d hieu sd mdn nude tdi 
Uu sovdi khi ehay dtuthe even keel. Yeu td tac ddng lam 
giam cdng suat may nhieu nhat {chiem 80%) la lien quan 
den viec giam lUe cin tau, 20% cdn lai la lien quan den 
viec gia tang hieu suat cua chan vjt sau than tau khi tau 
chay d mdn nudc tdi uu so vdi even keel. Phuong ph ip 
nghien edu dUOc nhdm tac gia sd dung d day la thd md 
hinh trong be thd edng vdl md phdng so CFD. 

Possible ̂ atiogs, Fn=0.128 ' 

Hmh 3.4: Kit qui tinh toin muc tiet kiem nhiin lieu thu duoe khi 
tau chay dcic hiiu soman nude khie nhau tai toe do tuong doi 

Fn = 0,128 

b) - Md phdng bang CFD 
Hinh 3.5: Kit qui md phdng hinh dang song tai 
Trim = -2m (chui mdi) khi tau chay tai Fn= 0,128 

Dudi gdc do nghien cdu dng dung vao trong thuc te 
khai thae tau, Vien Nghien cdu "FORCE Technology" cua 
Dan Mach va Dang kiem DNV-GL la mdt trong hai nha tu 
van noi tieng the gidi trong ITnh vye tdi Uu hda hieu sd 
mdn nddc cua tau trong khai thic nham nang cao hieu 
qua sd dyng nang lugng tren tau. 

Vien Nghien cdu "FORCE Technology" da tien hinh 
nghien cdu tdi Uu hda hieu sd mdn nUde cho hon 300 
tau eic loai gdm: tau dau, tau hang rdi, tau container, tau 
LNG, Ro-Ro va pha. Theo cic ket qu i nghien cdu ma cdng 
ty cdng bd, mdc tiet kiem nhien lieu ed the dat dugc len 
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tdi 15% d mdt sd dieu kien khai thae dae biet. MUc tiet 
kiem nhien lieu binh quan cho ca dpi tau d vao khoang 
td 02 den 3% khi chay tau d hieu sd mdn nudc tdi Uu [12]. 

Dang kiem DNV-GL dang gidi thieu va thuang mai 
hda phan mem ECO Assistant 4 [13]. Day la phan mem tdi 
Uu hda hieu sd mdn nudc cua tau trong khai thae nham 
nang eao hieu qua sddyng nang luong tren tau. Giao 
dien cua phan mem nay duoc trinh bay tren Hinh 3.6. 

Hinh 3.6: Giao diin cua chuang trinh ECO Assistant 4 [13] 

Phan mem ECO Assistant dUOC xiy dUng eho tdng 
tau cy the.Tren Hinh 3.6 la giao dien phan mem tdi Uu hda 
do chili hieu sd mdn nUdc cho tau container 13000TEU. 
Trong phan mem nay, thdng sd dau vao la: tdc do tau, 
chieu ehlm, hieu sd mdn nudc ban dau; thdng sd dau ra 
cua phan mem la: hieu sd mdn nUdc tdi uu, lugng nhien 
lieu tiet kiem dUOc so vdi tu the hien thdi cua tau, mde 
gi lm COj. 

Dua tren ket qua tinh to in, do dae thue te ma DNV-
GL cdng bd va da duoc xac nhan bdi eac ehu tau dang 
khai thae tau 13000 TEU, thl g i i trj ma phan mem ECO 
Assistant 4 mang lai cho tau container sde chd 13000 TEU 
nhusau [13]: 

-Vdl trang thai ehd 13000 TEU + 10000 tan nudc dan 
bd sung th) tau: 

+Tiet kiem 5% nhien lieu hay4tan nhien lieu mdi ngay; 
-nTren hanh trinh 14 ngay thl tiet kiem dugc 36000 

USD (vdi van tdc tau 17knots, ehieu ehlm 13,5m vdi do 
chui khdng ddi va gia dau du kien la 650 usd/tan). 

Vdi trang thai 4100 TEU + 5000 tan nude d in bo 
sung th; tau: Tiet kiem dugc 5% nhien lieu hay 1,9 tan 
dau nhien lieu moi ngay (van tdc Idknots; ehieu chim 
11 m vdl dd chui khdng doi). 

Trung tam be thd md hinh tau SSPA cua Thyy Dien 
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cung da thuc hien rat nhieu nghien cdu ve tdi Uu hda 
hieu sd mdn nude cua tau trong khai thae tren cac tau 
hang rdi va tau chd dau ed Idn. Ket qua nghien cdu chi ra 
rang, cd the giam edng suat may xudng td 10 -15% khi 
tau chay d ehe do ballast va 5 - 8% khi tau chay d che do 
toan t l i [14]. 

Required Power (constant speed surfaces) 

Hmh 3.7: Kit qua eua phan mem toi uu hda hieu so mdn nudc 

Hiep hdi Sd dung nang lupng hieu qu i toan cau 
(Global Maritime Energy Efficiency ParnershipsGLOMEEP) 
danh gia, viec tdi Uu hda hieu sd mdn nUde eua tau cd the 
giam mdc tieu hao nhien lieu cua tau xudng td 0,5 - 3% 
ddi vdi phan Idn eae loai tau van t l i bien, ddi vdi cie tau 
vdi che do tai dae thu nhu tau container, tau Ro-Ro mde 
tiet kiem nhien lieu ed the dat dugc la tren 5% [15]. 

3.2. Nghien cthi trong nUdc 
Ve tinh hinh nghien cdu trong nudc lien quan den 

giai phap ehay tau d hieu sd mdn nude toi Uu nhim nang 
cao hieu qua sddyng nang lupng tren tau la edn kha mdi 
me va ehua duoc de cap den nhieu trong eae bai bao 
khoa hpc va tai lieu chuyen nganh. Cy the, d diy, tren co 
sd tham khao cac tap chi chuyen nganh hang hai gdm: 
Tap chi Khoa hoc Cdng nghe Hang hi i thupc TrUdng Dai 
hgc Hang hai Viet Nam [16];Tap chi Khoa hgc Cdng nghe 
GTVT thudc Trudng Oai hoe GTVT TP. Hd Chi Minh [17]; 
Tap chi GTVT thudc Bd GTVT [18]; Tap ehi Mdi trUdng 
eua Tdng cyc Mdi trudng [19] va cic giao trinh, tai lieu 
tham khao dang giing day cho sinh vien chuyen nganh 
di bien, ehuyen nganh thiet ke tau dang duoc giang day 
tai Trudng Dai hoe Hang hai Viet Nam, Dai hpc GTVTTR 
Ho Chi Minh, chi tim thay duy nhat bai viet ve gil l phip 
nay, do la bai bao "He thong eung cap gil l phip ky thuat 
nham sd dyng hieu qua nhien lieu trong van hanh tau 
bien" cua nhdm tae gia PGS. TS Nguyen Cdng Vinh va 
PGS.TS. Nguyen Kim Phuong trenTapehiMdi trudng eCia 
Tdng eye Mdi trUdng [19]. Trong bai bao nay, nhdm tae 
gia da de cap den 3 gi i i phap nham nang cao hieu qua 
sd dung nang lugng tren tau trong qua trinh khai thae 
gdm: fUa chpn tdc do tdi Uu eho tau; lua chon phuong an 
nUdc d in khi tau nhe t l i va lUa ehgn hieu sd mdn nude 
tdi uuchotau.Trongdd, nhdm t ie g i i da tien hanh thUc 
nghiem kiem tra anh hudng cua sUthay ddi hieu sd mdn 
nUdc,tdeddtau den suthay ddi mde tieu thy nhien lieu 

tren tau FORTUNE NAVIGATOR chay ehuyen tuyen td Hdn 
Dau den Vung Tau va nguoc lai vdi quang dudng 738 hi i 
ly. Ket qu i nghien edu eua nhdm t ic gia dUa ra la vdi viec 
thay doi hieu sd mdn nude va tdc do tau mdt elch hop 
ly, tau se tiet kiem duoc 70 tan dau/nam (khoing 26.000 
USD) va giam phat th i i duge 210 tan CO^/nlm vao mdi 
trudng. Nhu vay, vdi hon 1.400 tau bien eua Viet Nam 
hien dang khai thae thi eon sd det gi lm dugc se la rat Idn. 

3.3. Mot so trao doi 
Qua tdng hop, phan tieh, thong ke d tren ve tinh 

hinh nghien edu tren the gidi va trong nude lien quan 
den gi i i phap ehay tau d hieu sd mdn nude tdi Uu nhim 
nang cao hieu qua sd dung nang lugng tren tau, cd the 
dua ra mgt sd nhan xet sau: 

Viec nghien cdu ve gi l l phip ehay tau d hieu so 
mdn nudc tdi uu nhim nang cao hieu qua sd dung nang 
luong tren tau la cdn kha mdi me va chUa dupe de cap 
den nhieu trong eac bai bao khoa hge va tai lieu ehuyen 
nganh dtrong nUdc. 

Lien quan den cac nghien edu d nudc ngoai, ve mat 
tong quan, cic nghien cdu cua cac t i c g i i tren the gidi ve 
anh hudng cua hieu sd mdn nUdc den lUe cin tau eung 
nhu hieu suit eua thiet bj day hay nhin rdng ra la mde 
tieu hao nhien lieu eua tau da cung cap cho ehung ta 
mdt cai nhin tdng the ve mdi quan he gida hieu sd mdn 
nude cua tau vdi hieu qua sd dyng nang lugng tren tau 
tai tdng toe dp v l che dd t l i . Doi tugng nghien cUu ma 
eac tae gia tren the gidi hudng den la eac mau tau hang 
ehay bien khac nhau (tau dau, tau container, tau hang 
rdi...).IJng vdi moi loai tau khac nhau, tdc do va che do 
tai khae nhau thl mdc giam lue c in tau hay mdc tiet kiem 
nhien lieu thu dugc la khie nhau, mdc giam trung binh 
vao khoing tU 01 - 5%. Phuong phip ma cic t ie g i i sir 
dung trong nghien edu la thd md hinh trong be thd va 
md phdng sd CFD. Mat ton tai idn nhat cua cac nghien 
cdu neu tren cua cac t ie gia do I I phan idn sd dyng md 
hinh tau de nghien cdu va so sanh vdi ket qua thd md 
hinh trong be thd. Viec tinh toan tren tau thue v l so sanh 
vdi ket qu i thd thUc d ngoai bien edn chua duoc de cap 
den. Trong khi do, nhu ehung ta da biet, viee thd md 
hinh trong be thd ed mdt sd dieu kien khdng the d im 
bao duge so vdi khi do dae tren tau thUc khi chay thyc 
te ngoai bien [20]. Chinh vl vay, de tinh chuyen sang tau 
thyc ngudi ta phai sd dung mot sd gia thiet, td dd se Inh 
hudng den do chinh xac ve ket qu i thu dUOc tren tau 
thye. Chinh vi vay, tren thyc te, khi ddng xong tau bao gid 
ngudi ta cung tien hanh thd tren bien trude khi dUa nd 
vao khai thae de kiem tra do tin eay cua eae ket qua tinh 
toan trong thiet ke.Tuy nhien, hau nhucac don vi thiet ke 
tau, cac hang dang kiem khdng edng bd rdng rai eae ket 
qu i thdthycnaybdi nd lien quan den bi mat trong thiet 
ke va trong tinh toan cua ho cung nhU phUOng phap do 
ma hp trien khai trong qua trinh thd tau. Tdn tai thd hai 
cua eac nghien cdu nay dd la mdi ehi tap trung nghien 
cdu Inh hudng eua hieu sd mdn nudc den luc cin tau, 
viec nghien cdu Inh hUdng cua chdng den hieu suat cua 
thiet bj day cdn chua duoe quan tam den nhieu. 
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4. K^T L U A N 

Tren co sd nghien cdu ve giai phap ehay tau d hieu sd 
mdn nudc toi Uu nham nang eao hieu qua sd dung ning 
lugng tren tau, bai bao giai quyet dupe cie van de sau: 

- Da khi i quat b in ehl't mdi quan he gida hieu sd 
mdn nudc vdi mdc tieu hao nhien lieu cua tau. 

-Da tong hop, phan tich dupe cac tai lieu eua cac tac 
g i i khac nhau dtrong nUdc va tren the gidi lien quan den 
gi l l phap nay. Cae nghien cdu nay la cic tien de quan 
trgng cho nhdm tac g i i khi trien khai nghien edu, ap 
dung giai phap nay vao cho ddi tau Viet Nam nham nang 
cao hieu qu i kinh te va b io ve mdi trudng. 

Tai lieu tham khSo 
[1], Prpic-Orsic, J., et al. (2016), The influence of route 

choice and operating conditions on fuel consumption and 
C02 emission of ships, Journal of Marine Science and 
Technology, 21 (3): pp.434-457. 

[2]. Vettor, R. and C.G. Soares {2016), Development of 
a ship vi/eather routing system. Ocean Engineering, 123: 
pp.1-14. 

[3]. Papanikolaou, A., et al. (2016), Energy efficient 
safe ship operation (SHOPERA), Transportation Research 
Procedia, 14: pp.820-829. 

[4]. Larsen, N.L., et al. {2012), Understanding the 
physics of trim in 9th annual Green Ship Technology (GST) 
conference, Copenhagen 

[5]. Tu, TN., et al. (2018), Numerical Study on the 
Influence of Trim On Ship Resistance In Trim Optimization 
Process, Naval Engineers Journal, 130(4), pp.133-142. 

[6]. Molland, A.F., S.R. (2017), Turnock and D.A. 
Hudson, Ship resistance and propulsion, Cambridge 
university press. 

[7]. Sherbaz, S. and W. Duan {2014), Ship trim 
optimization: Assessment of Influence of trim on resistance 
ofMOER/confainersWp, The Scientific World Journal. 

[8]. lakovatos, M., D. Liarokapis and G. Tzabiras 
(2014), Experimental investigation of the trim influence 
on the resistance characteristics of hve ship models, Dev. 
Marit.Transp. Exploit. Sea Resour.. 

[9lHttp://www.simman2008.dk/5415/combatant.html. 
[10]. CTO (2017), Towing tank experiments of trim 

optimization for DTMB model. 
[11]. Hansen, H. (2010), Assistance tools for 

operational fuel efficiency, in 9th conference computer 
and IT applications in the maritime industries (COMPIT). 

[12]. Reichel, M., A. Minchev and N. Larsen (2014), 
Trim optimisation-theory and practice, TransNav: 
International Journal on Marine Navigation and Safety of 
Sea Transportation. 

[13]. Http://www.dnvgl-source.com/assets/documents/ 
src/eco_assistant^2014J2_web.pdf 

[14]. Merrit, Boytim (2009), Trim optimization -

sustainable savings, SSPA 47, p.3. 
[15]. Global maritime energy efficiency partnerships 

(glomeep), http://glomeep.imo.org/technology/trim-and-
draft-optimization/(Accessed January 2017). 

KHOA HOC CONG NGHE 
So 05/2020 

[16].Tap chi Khoa hpc Cdng nghe Hang hai, http;// 
khen. vimaru.edu. vn/tap-chi-khcnhh. 

[17]. Tap chi Khoa hgc GTVT, http://www,utc.edu.vn/ 
khoa-hoc-cong-nghe/tap-chi-khoa-hoc-gtvt?page=l. 

[18]. Tap chi GTVT, http://www.tapchigiaothong.vn/ 
tap-chi-giay-gtvt/p4. 

[19]. PGS.TS. Nguyen Cdng Vmh, P.TN.K.P. (2018), He 
thong cung cdp giai phap ky thugt nhdm sddung hieu qud 
nhien lieu trong van hdnh tdu bien. Tap ehi Mdi trudng, 7: 
tr.32-33. 

[20]. Tu TN., C.N.M., Ha N.TH., Quynh N.T.T (2017), 
Systematize the empirical methods to predict ship 
resistance in preliminary design stage. Proceedings of 
national conference on mechanical and transportation 
engineering, vol.2, pp.384-389. 

Ngdy nhSn bai: 08/02/2020 
Ngay chap nhan dang: 22/4/2020 
Ngudi phSn bien: PGS. TS. Nguyen Viet Thanh 

95 

Http://www.simman2008.dk/5415/combatant.html
Http://www.dnvgl-source.com/assets/documents/
http://glomeep.imo.org/technology/trim-anddraft-optimization/(Accessed
http://glomeep.imo.org/technology/trim-anddraft-optimization/(Accessed
http://vimaru.edu
http://www,utc.edu.vn/
http://www.tapchigiaothong.vn/

