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TOM TAT NOI DUNG
1. Muc dich va déi twong nghién ciru

Muc dich nghién cawu: Muc dich nghién ctru cta luan an la xac dinh ban
chat méi quan hé giira hiéu sé6 mon nudc — téc do tau — cong suat may chinh. Trén
co s& d6, xay duyng mo hinh bai toan tinh toan, xac dinh hiéu s mén nudc toi vu
cho tau tng voi timg ché do tai va toc do tau khi trién khai 1ap ké hoach xép hang
nham tiét kiém nhién liéu cho tau trong qua trinh khai thac. Ap dung mé hinh tinh
toan dua ra vao viéc xac dinh dinh hiéu sé6 mén nude tdi wu cho ching loai tau
hang trong tai 12500 DWT duogc dong tai Viét Nam, hién dang duoc khai thac tai
nhiéu cong ty van tai bién trong nudc.

Poi twong nghién ciru: P6i twong nghién ciru cua lun an 1a cac tau bién,
ap dung véi chung loai tau hang trong tai 12500 DWT dugc dong va khai thac tai
cac cong ty van tai bién cua Viét Nam.

2. Phuong phap nghién ctru:

Pé dat dugc muc tiéu nghién ctru dat ra, ludn an sir dung cac phuong phap
nghién ctru gdm: phuong phap tong hop, phan tich thong ké dé nghién ctru tong
quan; st dung 1y thuyét chung vé thuy dong luc hoc tau thay dé nghién ciru co s
Iy thuyét; phuong phap sé6 CFD dé xay dung mé hinh bai toan tinh toan anh hudng
ctia hiéu s6 mén nudc dén sy thay dbi cong sudt may va thuc hién hién tinh toan
cho mot dbi twong tau cu thé; phuong phap thuc nghiém dé kiém tra két qua mo

phong tinh toén.
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3. Y nghia khoa hoc va thuec tién cia luin an

> Y nghia khoa hoc:

- Giai thich dugc ban chat méi quan hé gitta hiéu sé mén nudc — tée do tau —
cdng suat may trén tau trong qua trinh khai thac.

- Xay dyung duoc md hinh bai toan tinh toan méi quan hé giira hiéu sé6 mén
nuéc — toe d6 tau — cdng suat may bang phuong phap CFD, phuc vu cho bai toan
md phong tinh todn cho mét dbi tuong tau cu thé.

- Bé xuat duoc quy trinh thuc nghiém trong viéc danh gia anh huéng cua hiéu
s6 mon nude dén muc tiéu hao nhién liéu trén tau (ng voi ting tbe do va ché do tai
khac nhau cua tau.

> Y nghia thyc tién:

- Giai phap k¥ thuat xac dinh hiéu sb mén nuéc téi wu cho tau trong khai thac
khi xay dung va diéu chinh ké hoach xép hang nham tiét kiém nhién liéu tir d6
nang cao hiéu qua kinh té cho tau ciing nhu bao vé méi trudong bién 1a giai phap rat
don gian nhung rat hiéu qua khi 4p dung vao thyc té cho céc tau van tai bién cua
Viét Nam. Giai phap nay gidp mang lai hiéu qua kinh té thiét thuc (du kién co thé
giam duoc tir 3 dén 5% luwong nhién liéu ma tau tiéu thu tiy thudc vao loai tau va
tbc do khai thac cua tau). Ngoai ra, giai phap con gop phan dam bao cho tau thoa
min dugc cac yéu cau ngay cang khit khe cua té chuc Hang hai quéc té IMO, lién

quan dén viéc sir dung nang lwong hiéu qua trén tau.

- Két qua nghién ciru cua dé tai luan an 1a nguon tai liéu tham khao hitu ich
cho hoat dong hoc tap, nghién ctru cua hoc vién nganh Khoa hoc Hang hai; cho
hoat dong khai thac va quan ly tau.

4. Nhirng diém méi ciia luin an
Nhitng diém mai caa luan an cé gia tri vé mat khoa hoc va thuc tién gom:

- Xay dung duoc md hinh bai toan tinh toan mdi quan hé gitra hiéu s6 maén
nudc — tée do tau — céng suat may bang phuong phap CFD.

- Lap luan mot cach khoa hoc vé mdi quan hé giira hiéu s6 mén nuéc — tée
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d6 tau — cong suat may khi tau chay & cac hiéu sé mén nude khéc nhau.

- Giai thich dugc ban chat sy thay ddi cong suat may cua tau khi chay ¢ cac
hiéu s6 mén nudc khac nhau théng qua viéc phan tich su khac nhau vé dong chay
bao quanh vé tau khi tau chay & trang théi tai trong véi cac hiéu sé mén nuéc va
tdc do khac nhau.

- P& xuat duoc quy trinh thuc nghiém trong viéc danh gia anh huong cua
hiéu s mén nude dén mirc tiéu hao nhién lidu trén tau.

- Ap dung mo hinh bai toan dua ra dé xac dinh hiéu s6 mén nudc téi vu cho
mot tau cu thé; két qua md phong tinh toan c6 sai sé khdng qua 5% so vai két qua
thuc nghiém.

TAP THE NGUOI HUONG DAN KHOA HQC NGHIEN CU'U SINH

PGS.TS. Nguyén Kim Phwong PGS.TS. Tran Ngoc T Trian Qudc Chuin
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SUMMARY OF THESIS

1. Purpose and Research Subjects

Purpose of the Research: The purpose of this thesis is to determine the
nature of the relationship between trim, ship speed, and main engine power of the
ships. Based on this, a computational model will be developed to establish the
optimal trim for vessels corresponding to various loading conditions and speeds
during cargo loading planning to save fuel during operation. This model will be
applied to determine the optimal trim for a series of 12,500 DWT cargo ships built
in Vietnam from 2000 to the present, currently operated by various shipping
companies in the country.

Research Subjects: The research subject of this thesis includes marine
vessels, specifically focusing on the series of 12,500 DWT cargo ships built and
operated by shipping companies in Vietnam.

2. Research Methods:

To achieve the research objectives, the thesis will employ various research
methods, including: synthetic and statistical analysis methods for an overview
study; using general theories of ship hydrodynamics to establish the theoretical
foundation; numerical CFD methods to build a model analyzing the impact of trim
on engine power changes and conducting calculations for a specific vessel; and
experimental methods to validate the simulation results.

3. Scientific and Practical Significance of the thesis:



Scientific Significance:

Explain the nature of the relationship between trim, ship speed, and engine
power during operation.

Develop a computational model to analyze the relationship between trim,
ship speed, and engine power using CFD methods, facilitating the computational
calculation simulations for a specific vessel.

Propose an experimental procedure to assess the impact of trim on fuel
consumption at different speeds and loading conditions.

Practical Significance:

The technical solution for determining the optimal trim for vessels during
operation when making cargo loading plans aims to save fuel and enhance
economic efficiency while protecting the marine environment. This is a very
simple yet highly effective solution when applied in practice for cargo ships in
Vietnam. This solution helps bring practical economic benefits (predicted to
potentially reduce fuel consumption by 3% to 5%, depending on the vessel type
and operational speed). Additionally, this solution helps ensure compliance with
increasingly stringent International Maritime Organization (IMO) requirements
regarding energy efficiency on vessels.

The research results are not only applicable in practice but also serve as a
valuable reference for the learning and research activities of students specializing
in marine operations, as well as for vessel operation and management.

4. Innovations of the thesis:

The innovations of the thesis, which hold scientific and practical value,
include:

- Development of a computational model to analyze the relationship between
trim, ship speed, and engine power using CFD methods.

- Scientific reasoning about the relationship between trim, ship speed, and

engine power when operating under various draft conditions.
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- Explanation of the nature of engine power changes when vessels are
operated with different trims by analyzing flow variations around the vessel's hull
under different loading conditions and speeds.

- Proposal of an experimental procedure to evaluate the impact of trim on
fuel consumption.

- Application of the proposed model to determine the optimal trim for a
specific vessel, with simulation results showing an error margin of no more than

5% compared to experimental results.



