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hoc — Thay PGS. TS. Nguyén Hitu Cudng va Thay TS. Nguyén Quang Sang , ngudi
da tryc tiép dinh huéng, tan tinh chi bao, gop y chuyén mén va ludn theo sét toi trong
sudt qua trinh thyc hién dé an. Nhiing y kién dong gop quy bau cua Thay la nén tang
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Xin tran trong cam on!



TOM TAT

Dé an tap trung nghién cu, md hinh hda va md phong hé théng diéu khién
chuyén déi ché do hoat dong cua hé théng dong luc lai ndi tiép tng dung cho phuong
tién ludng cu (PTLC). Trong bdi canh nhu cau sir dung cac phuong tién da ning co
kha nang hoat dong linh hoat trén ca hai moéi truong can va nudc ngay cang gia ting,
viéc phat trién hé théng truyén dong lai nhim nang cao hiéu suit ning luong, giam
tiéu hao nhién liéu va han ché phat thai 1a hudng di can thiét. Nghién ctu tién hanh
téng quan céac loai PTLC, céc ciu tric hé thdng truyén dong hybrid va lra chon ciu
hinh hybrid ndi tiép 1am nén tang do uu diém vé tinh linh hoat diéu khién va kha nang
thich nghi véi diéu kién van hanh dic thu. Trén co sé d6, dé tai xay dung md hinh
toan hoc cho cac thanh phan chinh cua hé théng bao gom: dong co dét trong (ICE),
may phét dién (GEN), dong co dién khdng chéi than (BLDC), hé thong pin va céc
luc tac dong 1én phuong tién trong hai moi treong hoat dong.

Tiép theo, dé &n phat trién thuat toan diéu khién nham thuc hién chuyén doi
linh hoat giita cac ché do van hanh nhu: ché d6 thuan dién, ché do lai va ché do su
dung dong co dot trong két hop may phét. Mo hinh hé théng duoc xay dung va mo
phong trén nén tang phan mém MATLAB/Simulink, véi cac ché do van hanh bao
gom chuyén dong trén duong bang, leo déc va hoat dong dudi nudc. Két qua mo
phong cho thay hé théng diéu khién dé xuat co kha niang dap Gng tét yéu cau van
hanh cta phuong tién, dam bao su chuyén doi ché do muot ma, duy tri trang thai sac
pin hop ly va cai thién hiéu qua str dung nang luong. Nghién ctiru gop phan cung cap
co s& khoa hoc cho viéc thiét ké va phét trién cac PTLC st dung hé théng dong luc
lai trong thuc tién.
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ABTRACT

This thesis focuses on the modeling, simulation, and control of operating mode
switching in a series hybrid powertrain system for an amphibious vehicle. In the
context of increasing demand for multifunctional vehicles capable of operating
efficiently on both land and water, the development of hybrid propulsion systems has
become essential to enhance energy efficiency, reduce fuel consumption, and
minimize emissions. The study begins with a comprehensive review of amphibious
vehicles and hybrid powertrain architectures. Among various configurations, the
series hybrid structure is selected due to its advantages in control flexibility and
adaptability to varying operating conditions. Based on this configuration,
mathematical models of key components are developed, including the internal
combustion engine (ICE), generator (GEN), brushless DC motor (BLDC), battery
system, and the resistance forces acting on the vehicle in both terrestrial and aquatic
environments.

A control strategy for automatic mode switching is then designed to enable
flexible transitions between different operating modes, such as electric-only mode,
hybrid mode, and engine-generator mode. The complete system is implemented and
simulated using MATLAB/Simulink under various driving scenarios, including
standard driving cycles, hill-climbing conditions, and water operation. Simulation
results demonstrate that the proposed control strategy effectively ensures smooth
mode transitions, maintains an appropriate state of charge of the battery, and
improves overall energy efficiency. The findings of this research provide a scientific
and technical foundation for the design and development of hybrid amphibious
vehicles in practical applications.
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DANH MUC VIET TAT VA KY HIEU

Tir viét tat/ Chu thich y nghia Don vi
Ky hi¢u
AHV Amphibious hybrid vehicle (Phuong tién ludng cu
hybrid)
BLDC Brushless dc motor (Pong co dién mot chiéu khong
chéi than)
BSFC Brake specific fuel consumption (Mtrc tiéu hao nhiéu
liéu riéng cuia dong co)
EM Electric motor (Pong co dién)
EMF Electromotive Force (Suét dién dong ngugc)
GEN Generator (May phat dién)
ICE Internal Combustion Engine (Pong co d6t trong)
S-HEV Series hybrid (Hybrid néi tiép)
SOC State of Charge (Trang thai sac)
S/P-HEV Series -Parallel hybrid (Hybrid hon hop)
P-HEV Parallel hybrid (Hybrid song song)
PTLC Phuong tién ludng cu
a Goc dbc bo (°)
g Heé s6 can du
Y Mat dg cua khong khi kg/m3
Nt Hiéu suét cua hé thong truyén luc
A Dién tich can chinh dién ctia PTLC) m?
A Dién tich suon gitra cua phuong tién m?
ab Khoang cach tir trong tim xe dén truc banh xe trudc mm
va banh xe sau
B Chiéu rong banh xe mm
Bo Chiéu rong xe mm
Cs Hé s6 béo thé tich cua phuong tién
C, Hé s6 can khong khi
Cr Hé sb ma sat
d Trong luong riéng ctia nude N/m?
d Duong kinh mam xe inch
Fa Luyc diy acsimet N

Xi
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Luc can lan & banh xe sau

Luc can lén dbc

Luc quan tinh tac dung Ién PTLC
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