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1. Muc dich nghién ciru:

Nghién ciru tac dong cua to hop chan vit - banh lai dén diéu khién hudng di tau
thuy trén tuyen luong hang hai Hai Phong, gop phan dam bao an toan hang hai.
2. Dbi twong va pham vi nghién ctru:

Déi twong nghién ciu:

- Nghién ciu tac dong cua 10 hop chan vit - banh lai dén dieu khién huéng chuyén
dong tau thuy, bam theo quy dao cho trude trén tuyén ludong hang hai Hai Phong;

- Lua chon va sir dung tau container M/V TAI\{ CANG FOUDATION, trong tai
7040 MT, ¢6 01 chan vit véi chiéu quay chan vit la chiéu phai dé tién hanh thuc nghiém.

Pham vi nghién cru:

- Ap dung trén tuyén lL}él1g hang hai Hai Ph(:)ng, trong do tap trung vao cac khu
vue tiém an nhiéu nguy co m?lt an toan hang hai. D(“)'ng thoi gidi1 han xét énl:l hudng cua
dong chay (dong triéu), cac yéu to anh huong khac dén tau thuy khong xét dén;

- Tau thuy vc'?ri trong tai tuong duong khoang 7.000 MT, c6 01 chan vit va chiéu
quay chan vit la chiéu phai.

3. Phuong phap nghién ciru:

Dé giai quyét th:%mh cong muc dich nghién clru, luan an da su dung phuong phap
nghién ctu ly thuyét két hgp nghién ctru thue nghiém, cu the:

Nghién ciiu Iy thuyét:

- Nghién ctru tong quan tuyén ludng hang hai Hai Phong va co s¢ ly luan t6 hop
tuong tac chan vit - banh lai tau thuy;

- Nghién ctru dong luc hoc dong chay sau chan vit va tuong tac véi banh lai;



- Nghién ctu xdy dung mé hinh toan, quy trinh tinh toan, tinh toan mo phong sé
quy dao chuyén dong tau thily twong tng vai cac to hop tuong tac chan vit - banh lai
khac nhau.

Ung dung chuong trinh CFD, véi phan mém chuyén dung Fluent - Ansys trong
qua trinh tinh toan mo phong dé giai quyét van dé dat ra.

Nghién ciru thuce nghiém:

Tién hanh nghién cuu trén hé théng thi nghiém két hop voi nghién curu, khao sat
truc liép thue té tai thuc dia tuyén ludng hang hai Hai Phong, dé kiém chirng két qua
nghién cuu cua dé tai luan an dat ra.

4. Y nghia khoa hoc va thue tién:

Y nghia khoa hoc:

- Xdy dung co so khoa hoc vé mo hinh nghién ctru va mé hinh chia luéi dong cua
van dé nghién ciru. Voi két qua nghién ctru dat duge gop phan hoan thién mot phan co
so 1y luan lién quan dén van dé nghién ctru va c¢6 nhitng déng gép nhét dinh cho khoa
hoc chuyén nganh hang hai;

- Pua ra phuong phap ludn vé xay dung quy trinh tinh toan mé phong su tuong
tac cua 1o hop chén vit - banh lai dén didu khién hudng chuyén dong tau thiy noi chung.
Trén co so d6 ap dung cho dbi tugng va pham vi nghién ctru cu thé cua luan an. Tu do,
lua chon phuong an diéu khién huéng chuyén dong cua tau thuy tdi wu, nghia la quy dao
chuyén dong thuc ctia tau thily bam sat quy dao cho trude cua tuyén ludng.

Y nghia thue tién:

- Két hop chat ché co so khoa hoc ly thuyét dac thu khoa hoc chuyén nganh hang
hai v&i thuc tién hang hai;

- Két qua nghién ctiu co thé xay dung thanh ho so dir li¢u, nham cap nhat chung
loai tau, tinh trang tai trong, tinh trang tuyén ludng, tinh trang hé thong didu khién
(thong s6 hién tai cuia chan vit, banh 1ai),... Tur dé, tinh toan va mé phong, lua chon dé
dua ra phuong an diéu khién tuong tmg vai cac vi tri trén tuyén ludng téi uu nhét, dac
biét cac khu vuc tiém an nhiéu nguy co mat an toan hang hai. Hon nita dua ra phuong an
dicu dong tau toi uu dé khuyén cao hoa tiéu, thuyén trudng lam chu qua trinh diéu khién
loai tau do, gop phan dam bao an toan hang hai trén tuyén ludng hang hai Hai Phong;

- Trén co sO nay ¢ thé mo rong ap dung cho cac tuyén ludng hang hai khéc, 20p
phan dam bao an toan hang hai, dac biét khi tau thay doi huéng di tai mot sd diém co
nguy co mat an toan hang hai cao, khiic cua gap, ...

5. Nhirng diém dong gop mai cia luin an:

5.1. Vé mdt Iy ludn (phwong phdp sé):
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- Xay dung mo hinh nghién ctru va tinh todn mo phong su tuong tac chan vit - banh
lai tau thuy noi chung. Pua ra céac thong $sO dong luc hoc, dién hinh 1a gia tri van toc
trung binh doc truc tai mat chuyén tiép voi cac to hop s6 vong quay chan vit va géc be
lai (n;, o), theo s6 lidu cia M/V TAN CANG FOUNDATION;

- Xay dung m6 hinh luéi dong cho déi tugng vat thé chuyén dong trong méi trudng
chat long. Tir d6 4p dung cu thé cho tau M/V TAN CANG FOUNDATION, dé xay
dung quy dao chuyén dong téi uu theo céc to hop (n;, a;) twong Gng trén tuyén ludng
hang hai Hai Phong.

5.2. Vé thuc tién khoa hoc chuyén nganh hang hii:

- Xay dung mé hinh nghién ctru thuc té tai 4 khu vuc tiém an nhiéu nguy co tai nan
hang hai trén tuyén lucmg Hai Phong. Pong thoi, xdy dung quy trinh tinh todn, tinh toan
md phong tac dong cua t6 hop chan vit - banh lai (nj, 04) dén quy dao chuyén dong tau
thuy cho tirng mé hinh nghién ctru thuc té, ing voi to hop (n;, a;) khac nhau;

- Lua chon va dua ra cac to hop chan vit - banh 1ai (n;, a;) tbi wu tai cac khu e
tiém an nhiéu nguy co tai nan hang hai trén tuyén luéng Hai Phong. Tir d6, dé xudt cu
thé phuong an diéu dong tau thity, nham khuyén céo hoa tiéu va thuyén truong chu dong
dan tau an toan qua cac khu vuc nay;

- Thiét ké va ché tao thir nghiém hé théng thi nghi¢m, dé kiém chung két qua tinh
toan mé phong su tuong tac to hop chan vit - banh lai (n;, o), thong qua gid tri van toc
trung binh doc truc tai mat chuyen tiép. Mat khac, dua ra két qua tong hop sau nhiéu lan
nghlen ctru khao sat va di thuc té trén tau M/V TAN CANG FOUNDATION tai thuc dia
tuyén luong Hai Phong, dé phan tich, danh gla so sanh va kiém ching phan két qua bam
theo quy dao chuyén dong cho trudc ciia tuyén ludng.

6. Két ciu ciia ludn an
Ludn an gdm céac phan thir ty sau: M& dau; Noi dung (gom 4 chuong), Két luan va
kién nghi; Danh muc cac c¢ong trinh khoa hoc da cong b lién quan dén dé tai luan an:
Tai liéu tham khao; Phu luc (gém 5 phu luc).
Hai Phong, ngay 28 thdang 3 nam 2018

Tip thé ngwoi hwéng dian khoa hoc Nghién ciru sin
GS. TS. Lwong Cong Nho¢ PGS, TS. Pham Ky Quang Bui Vian Cudng



INFORMATION ON DOCTORAL DISSERTATION IN ENGINEERING

Tittle of the thesis: “Studying the impacts of the propeller - rudder combination

on maneuvering vessel in Haiphong fairways”

Speciality: Science of navigation

Code: 628401006

PhD candidate: Bui Van Cuong

Supervisors: 1. Assoc. Prof. Dr. Pham Ky Quang
2. Prof. Dr. Luong Cong Nho

Training institution: Vietnam Maritime University

1. Aim of thesis:

Studying on the impacts of the propeller-rudder combination on maneuvering a
vessel in the fairways of Haiphong to enhance the navigation safety.

2. Objective and scope of thesis:
Objective of the study:

- Study on impacts of the propeller-rudder combination on altering course of
vessel, under a given trajectory in Haiphong fairways;

- M/V TAN CANG FOUDATION, 7040 DWT, equipped with a right hand
propeller to be selected for experimental research.

Scope of the study:

- Applying for Haiphong fairways. concentraing on some potential risk areas of
maritime accidents. Taking take into account the influences of tidal stream, leaving out
factors affecting the vessel.

- The study is for 7000 DW'T vessel, equipped a right hand propeller.
3. Methodology of thesis:

To solve the problems of study satisfactorily, the combination of theorical
research and practical research is deployed as the following:

Theorical research:

- Studying the master view of Haiphong fairways and the theory foundation of the
propeller and rudder combination;

- Studying on dynamics of the flow behind the propeller, interacting with the
rudder;



- Studying on building up a model of algorithm, a process of calculation and
stimulated calculating the motion trajectory of a vessel corresponding with each rudder -
propeller combination.

Applying CFD program using Fluent - Ansys in simulated calculation to solve the
given problems.

FExperimental research:

Results of the study are proven by conducting the research that is based on the
system of test associated with field surveys and field research carried out in Haiphong
fairways.

4. Scientific and practical significance of the thesis:
The scientific significance.
- Building up the scientific foundation of study model and a model of dividing the

dynamical mesh to the studied problems. The results partially completes the theory basis
concerning with the studied problems and the science of navigation;

- Presenting a methodology on building a process of calculating simulation of
interaction of the rudder - propeller complex with the maneuvering capacity of the
vessel. Based on this methodology, the optimal plan in which the true motion trajectory
of the vessel is close to the given one in the fairway, is obtained.

The practical significance:

- Associating closely the scientific foundation of the science of navigation with
practical navigation;

- The results could be used for building files of data for updating types of vessel,
DWT condition, the fairway condition, control system condition (existing specifications
of rudder, propeller)... for the maneuvering plans corresponding with the optimal
positions in the fairway to be given, especially in the high risk areas. Furthermore, the
optimally maneuvering plans are given as recommendations to captains, pilots to
monitor properly the maneuverability for maintaining safety in the Haiphong fairways;

- The results also could be applied for other fairways in order to maintain the
maritime salety, especially when ships altering course in the high risk areas, rounding
sharp bends,...

5. New contributions of thesis:
5.1. Theorical contribution (the digital method)

- Building up a study model and calculating the simulation of interaction between
rudder and propeller in general; presenting dynamical specifications including the value
of vertical average velocity at the transitional plane in respect to the combination of the
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propeller resolution and the rudder angle (n;, a;), referring to data of M/V TAN CANG
FOUNDATION;

- Building up a model of dynamical mesh for objects moving in the water
enviroment, which is applied to M/V TAN CANG FOUNDATION in order to build up
the optimal trajectory of motion to the corresponding combinations (n;, «;) in Haiphong
fairways.

5.2. Practical navigation contribution

- Building up a practical study model at 4 high potential arcas for maritime
accidents in Haiphong fairways, building up a process of calculating, simulated
calculating the impacts of the propeller- rudder complex (nj, a;) on the vessel’s motion
trajectory for individually practical study model, corresponding to the distinct
combinations of (n;, a;);

- Selecting and presenting the optimal combinations of (n;, @;) at the high potential
arcas for maritime accidents in Haiphong fairways, then giving recommendations in
maneuvering vessel so that pilots and captains could sail the vessel though these areas
safely and soundly;

- Designing and manufacturing a system of test for proving the results of simulated
calculating the interaction of the rudder - propeller combination (n;, «;) in reference to
the vertical average velocity at the transitional plane. Besides, introducing the

generalized results of the many field researches and field trips on M/V TAN CANG
FOUNDATION in Haiphong fairways.

6. Construction of thesis:

Thesis is of the following parts: Opening; Main content (including 4 chapters);
Conclusion and recommendations; List of research projects published relating to the
thesis; Reference; Appendix (5 appendices).

Hai Phong, 28/3/2018

Supervisors PhD candidate

Prof. Dr. Luong Cong Nho Assoc. Prof. Dr. Pham Ky Quang Bui Van Cuong



