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Hoa va TS. Nguyén Quang Sang, cing sy hd trg quy bau tir cac thay co trong Khoa Co khi
Pong lyc. Bang su nd luc cia ban than, dén nay dé 4n di dugc hoan thanh, dap tng cac yéu
cau vé nodi dung va hinh thtrc cia mot dé an thac si chuyén nganh Ky thuét 6 6.

Em xin cam doan riang day la cong trinh nghién ctru cta riéng ca nhan em, duoc thuc hién
duéi sy hudng dan néu trén. Cac s6 liéu, két qua trinh bay trong dé an 1a trung thuc, khach
quan va chua ting dugc cong bo trong bat ky cong trinh nao khac, ngoai trir nhitng ndi dung
thudc vé tac gia va nhém nghién ciru cua giang vién hudng dan.

Can Tho, ngady..... thang..... ndm 2026

HOQC VIEN

VO THAI NGUYEN

v



LOI CAM ON

Trong sudt qua trinh hoc tap va thuc hién dé an thac si, em da may man nhan
duoc sy quan tdm, chi bao va giap do quy bau tir rat nhi€u ca nhan va tap thé.

Trudc tién, em xin bay to 1ong biét on siu sic dén Ban Giam hiéu, Phong Pao
tao Sau dai hoc va toan thé quy thﬁy c6 Truong Pai hoc Nam Can Tho da tan tim
giang day, trang bi cho em nhirng kién thirc nén tang va phuong phap nghién ctru
khoa hoc vitng chic.

Dic biét, em xin guri 101 tri 4n chin thanh nhat dén TS. Nguyén Thi Ngoc Hoa
va TS. Nguyén Quang Sang — hai vi huéng dan da truc tiép diu dit, dinh huéng va
tan tinh chi bao em trong sudt qua trinh trién khai dé tai. Em ciing xin trin trong cam
on quy thay c¢6 Khoa Co khi Pong lyc va Hoi dong bao vé dé cuong da danh thoi
gian quy bau dong gop nhiing ¥ kién sau sic, gitip em hoan thién dé an nay.

Bén canh d6, em xin gui 10i cam on dén cac anh chi dong nghiép, ban bé va
dic biét 14 gia dinh — hau phuong vimng chac da luén dong vién, chia sé va tiép thém
strc manh dé em vuot qua moi kho khan, hoan thanh tbt chuong trinh hoc.

Mic du di nd luc hét minh, song do nhiing gidi han vé mit kién thirc va kinh
nghiém chuyén mén, dé an chic chan khong tranh khoi nhiing thiéu sét. Em rat mong
tiép tuc nhan dugc su gop y quy bau tir quy thay cd dé hudng nghién ciru duge hoan
chinh hon.

Xin tran trong cam on!



TOM TAT

bé an nay tap trung nghién ctru va danh gia dac tinh thuy dong luc hoc cua hé¢
théng chan vit tng dung trén phuong tién ludng cu. Nghién ctru st dung phuwong
phap ban thuc nghiém Holtrop-Mennen dé tinh toan tong strc can ctia phuong tién
khi hoat dong trong mdi trudong nude. Tiép d6, phuong phap Pong luc hoc Luu chit
Tinh toan (CFD) véi mé hinh nhidu dong k—o SST duoc ap dung dé mo phong dong
chay qua chan vit thiét ké theo chuan Wageningen B-series.

Qua trinh mé phong s6 duogc thue hién ¢ ca ché d6 dong chay 6n dinh va khong
6n dinh tai ba cap toc do quay: 2800, 3050 va 3800 vong/phut, v6i van toc di chuyén
gia dinh 13 18 km/h (5 m/s). Két qua tinh toan giai tich chi ra rang phuong tién can
luc ddy yéu cau xap xi 1000 N dé thing luc can dudi nude. Thong qua phan tich CFD,
tdc do quay 3050 vong/phut dugc xac dinh la ché d6 van hanh t6i wu nhat. Tai dai toc
d6 nay, hé thong cung cip luc day trung binh khoang 1040 N va moment xoin duy
tri & muc 34 N.m, dap ung t6t cac yéu cau vé kha ning co dong ma khong gay ra hién
tugng xam thuc nghiém trong. Két qua ciia nghién ctru cung cip co s khoa hoc va
dir li€u k¥ thuat quan trong phuc vu cho viéc thiét ké, lwa chon va toi wu héa hé théng

dong luc cho phuong tién ludng cu tai Viét Nam.
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ABSTRACT

This study focuses on evaluating the hydrodynamic characteristics of a propeller
system applied to amphibious vehicles. The Holtrop-Mennen semi-empirical method
was utilized to calculate the total water resistance of the vehicle. Subsequently,
Computational Fluid Dynamics (CFD) employing the k—» SST turbulence model was
applied to simulate the flow around a propeller designed based on the Wageningen
B-series standard.

Numerical simulations were conducted under both steady and transient states at
three different rotational speeds: 2800, 3050, and 3800 rpm, with an advance velocity
of 18 km/h (5 m/s). The analytical calculation revealed a required thrust of
approximately 1000 N to overcome water resistance. Through CFD analysis, the
rotational speed of 3050 rpm was identified as the optimal operating condition. At
this speed, the system generates an average thrust of approximately 1040 N and
maintains a torque of 34 N.m, successfully fulfilling the operational requirements
without inducing severe cavitation. The findings of this research provide a crucial
scientific foundation and technical database for the design, selection, and

optimization of propulsion systems for amphibious vehicles in Vietnam.
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MO PAU

Trong bdi canh hién dai, khi cac van dé toan cau nhu bién doi khi hau va hién
tugng thoi tiét cuc doan ngay cang gia ting, viéc phat trién cic phuong tién giao
thong linh hoat, thich g cao dang trd thanh mot yéu cau vo cling cap thiét. Dac biét
tai Viét Nam, véi dac thu dia hinh c6 mang ludi song ngoi day dac va tinh trang ngap
ing d6 thi dién ra thuong xuyén trong mua mua i, phuong tién ludng cu (xe 16i
nudc) ndi 1én nhu mot giai phap van tai da nang va day tiém nang. Loai phuong tién
nay khong chi dong vai trd quan trong trong cong tac ctiru ho, ciru nan, phong chong
thién tai ma con m¢ ra hudng di méi cho giao thong cong cong, du lich sinh thai va
nong nghiép tai cac vung ngap nudc.

Tuy nhién, viéc thiét ké mot phuong tién c6 kha niang hoat dong hiéu qua, an
toan trong ca hai méi trudng dat lién va thity vuc dit ra rat nhiéu thach thire ky thuat
phuc tap. Trong do, hé théng dong lyc chan vit la mdt trong nhiing thanh phén then
chét nhét, truc tiép dam nhiém chic nang tao ra luc déy, quyét dinh hiéu suit van
hanh va d6 6n dinh cta phuong tién khi di chuyén duéi nuée. Viée du doan chinh
xac ddc tinh thuy dong luc hoc ctua chan vit — dac biét la su bién thién cua luc déy va
moment xodn trong cac diéu kién dong chay khac nhau — 13 nén tang bat budc dé tbi
uu héa thiét ké, nhung lai rat khé va tén kém néu chi dua trén cac phuong phap thir
nghiém vat 1y truyén thong.

Xuat phat tir nhitng doi hoi thyc tién va xu huéng Gng dung cong nghé sb do,
dé tai "Nghién citu mé phong s6 hé sé lyc ddy va moment xodn chan vit cho phwong
tién luong cu” dugce thuc hién. Nghién clru nay tip trung ing dung phuong phéap dong
luc hoc chét luu s6 (CED) két hop cung cac thuat toan ban thuc nghiém (nhu phuong
phap Holtrop-Mennen) dé tinh toan strc can tong cong, tir d6 mé phong va phan tich
chi tiét truong dong chay xung quanh hé thong chan vit. Thong qua viéc khao sat cac
thong s6 van hanh ¢ nhiéu dai toc do khac nhau, dé tai huéng toi muc tiéu xac dinh
ché d6 1am viéc toi wu nhat, ddm bao su can bang giira kha ning sinh luc ddy va yéu
cau vé tai trong co hoc.

Két qua cua nghién ctru khong chi gitip giai quyét bai toan cai thién hiéu suat
nang luong va tinh 6n dinh cho phuong tién ludng cu, ma con cung cip co sé khoa
hoc va k¥ thuat viing chic hd tro céc ky su trong qua trinh thiét ké, ché tao thuc té.
Nghién ctru ciing gdp phan thuc day su phat trién ctia nganh cong nghiép phuong tién
chuyén dung noi dia, hudng téi muc tiéu xay dung hé thong giao théng théng minh,
bén vitng va thich tng hiéu qua véi bién dbi khi hiu tai Viét Nam.



