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ANH HUONG CUA HINH DANG THUQNG TANG DEN PAC TiNH KHi PONG
VA GIAM LUC CAN GIO TAC PONG LEN TAU CHO HANG SONG
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Trong bai bdo ndy, nhom tac gia trinh bay mot sé két qua nghién ctru khao sat dic tinh khi dong
hoc ctia than tau ché hang séng va anh huong ctia hinh dang thuong tang dén dic tinh khi dong
hoc than tau. Thong qua két qua khao sat thu duoc, cac danh gia va dé xut hinh déng thuong ting,
cai tién hinh déng két cAu than tau s& dwoc thyc hién nhim lam giam lyc can gi6 tic dong 1én than
tau khao sat. Mau thiét ké tiéu biéu cho loai tau chd hang khé hién dang khai thac trén cac tuyén
song mién bic Viét Nam duoc lua chon 1am mé hinh tinh toan khéao sat. Thong qua két qua tinh
toan khao sat, phan tich dic tinh khi dong hoc than tau theo phuong phép tinh mé phong s, mot
s6 hinh dang thugng tan tau méi duge dé xuit nham thay thé mau thugng ting tau hién tai, nham
cai thién dic tinh khi dong hoc va giam luc can gio tic dong 1én tau. Két qua nghién ctru 1a cin cir
can thiét gitip ich cho thiét ké t6i uu hinh dang khi dong hoc than tau ciing nhu giam tiéu hao
nhién lidu va nang cao hiéu qua kinh té khai thac tau.
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DAT VAN DE

Trong qua trinh thiét ké tau noi chung, van dé
dugc cac nha thiét ké tau quan tim nhiéu nhit
la duong hinh dang than tau hay tuyén hinh
tau. Tuyén hinh cia tau 1a co s dé xac dinh
hinh dang thin tau, cac thong s6 co ban cua
tau, 1a can cir dé thuc hién viéc kiém tra céc
tinh nang hang hai ca tau. Tir tuyén hinh tau,
thong s6 vé lyc can than tau ciing duoc xac
dinh. V6i nhimg méu thiét ké tau ché hang
thong dung truyén thong, tuyén hinh tau chi
thé hién dwoc dic tinh thuy dong hoc than tau
voi phén than tau dudi mat nudce, luc can tac
dong 1én tau dwoc tinh toan chu yéu 1a luc can
ma sat nhdt gay ra gilra nudc va than tau, cac
thanh phan lyc can khac dugc tinh toan xac
dinh dua trén cac thong s6 kinh nghiém dugc
tra ctru tur tai liéu. Cac dac tinh khi dong hoc
va luc can khi dong tac dong lén than tau va
dac biét 1a cac loai tau hang chua dugc quan
tam nhiéu. Trong thyc té hinh dang khi dong
hoc than tau c6 anh hudng nhiéu dén cac tinh
nang hang hai va lyc can tic dong lén thén
tau. Trong cac diéu kién khai thac tau véi tac
dong cia song gid, mic do tdn that van tdc
chay tau hay mtrc gia tang luc can khi dong
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va lyc can du tac dong lén tau cod thé 1én ti
40% tuy thude vao cap gio.

Trong mot s6 nghién ciru vé dic tinh khi dong
hoc than tau gan ddy cho thdy, anh huéng
tuong tac gitra thugng tang va than tau co thé
cai thién nham giam luc can khi dong tac
dong 1én tau dén 56% tong lyc can khi dong
tac dong 1én tau [1]. Thong qua viée tbi wu bd
tri trang thiét bi trén boong tau, c6 thé giup
cai thién giam lyc can gi6 tac dong Ién tau tdi
25% luc can gi6 [2]. Tu thé khai thac cua tau,
bd tri chung va hinh dang than tau c6 anh
huong dén dic tinh khi dong hoc than tau,
thong qua viéc didu chinh tu thé tau cin bang,
thay ddi vi tri va hinh dang thuong ting tau
c6 thé gitp cai thién dang ké dic tinh khi
dong va giam lyc can gid tac dong 1én tau [6,
7]. Nhitng nghién ciru ndy cho thay, tdi wu
hinh dang khi dong hoc cho tau la mét trong
nhiing giai phap hitu ich giap giam luc can
tac dong 1én tau, tiét kiém nhién liéu, nang
cao hiéu qua kinh té khai thac tau.

Trong bai bao nay, trén co s¢ tinh toan khao
sat dac tinh khi dong hoc than tau, vaéi loai tau
chd hang song c6 trong tai trong khoang tu
200 — 500 tan, mot s6 dé xuét cai tién hinh
dang thuong tang cho tau duoc dua ra nhim
cai thién dic tinh khi dong hoc va giam luc
can gi6 tac dong lén tau.
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TAU HANG SONG VOI THUONG TANG
NGUYEN BAN

Trong nghién ciru nay, loai tau hang song pho
bién hién dang dugc st dung, khai thac trén
cac tuyén song mién bic Viét Nam duge lua
chon str dyng trong tinh toan khao sat. Hinh 1
thé hién dudng hinh dang than tau va thuong
tang nguyén ban cia tau. Thong s6 co ban cua
tau duoc thé hién trong Bang 1.

Thurong tdng tau
|

—

Phia miti

Phia lai

||
S

T 1.80 ——< 1.00m

Hinh 1. M6 hinh tau hang song sir dung trong

nghién ciru
Bang 1. Thong sé kich thuréc co ban cua tau
Thong so Giatri  Ponvi

Chiéu dai thiét ke, Ly 43,25 m
Chiéu rong thiét ké, B 5,70 m
Chiéu cao man, H 2,25 m
Mén nude, d 1,90 m
Dién tich mat hiing gio 2
theo phuong doc, Sy 21,64 m

Dién tich mat hing gio 110,79 m?

theo phuong ngang, S,
PHUONG PHAP TINH TOAN KHAO SAT
PAC TINH KHi PONG HOC
Trong nghién clru nay, dac tinh khi dong hoc
than tau dugc khao sat thong qua st dung
cong cu tinh toan mé phong s thwong mai
Ansys-Fluent v.14.5. Dé thuc hién viéc tinh
toan mo phong khao sat dac tinh khi dong hoc
than tau thong qua st dung cong cu tinh toan
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thuong mai, can thiét phai thyc hién cac budc
tinh todn co ban nhu sau: thiét ké moé hinh
tinh toan; xay dung mién khong gian tinh toan
va chia luéi; ddt diéu kién tinh toan va thyc
hién tinh todn. Trong mdi bude thuc hién bai
toan mo phong sé6 CFD (Computational Fluid
Dynamic), déu c6 anh huong dén két qua tinh
toan [3, 5, 8]. Do viy, qua trinh thuc hién bai
toan can phai tuan theo nhiing chi din uy tin
vé tinh toan mé phong sd [9, 11, 12].

Trong nghién ctru nay, mién khong gian tinh
toan duoc giGi han boi chiéu dai 5L, chiéu
rong L, chiéu cao L twong tmg véi kich thude
200x40x40m. Chia ludi mién khong gian tinh
toan v&i kiéu ludi khong cau trac duoc 2,263
triéu ludi. M6 hinh rdi k-e dugc sir dung, van
tdc dong khi vao duogc thiét 1ap cho dau vao
v6i dai van tdc tuong ung cép gio tir cap 1
dén cap 5, trong ng Reynolds tir 6x10° dén
2,2x10°, nhiét d6 moi truong duge lay 1a 27°C
tuong dwong v6i 300°K, dau ra thiét 1ap véi
4p suat ra, bang ap sudt khi quyén 1,025at;
khdi luwong riéng cua khong khi lay p=1,225
kg/m®, hé s6 nhot khong khi 1a 1,7894x10°
kg/(ms). Tur day cac md hinh dugc thuc hién
tinh toan khao sat dac tinh khi dong thong qua
cong cu tinh todn mo phong CFD. Hinh 2 thé
hién mién khong gian tinh toan va chia ludi
cho bai toan.

Hinh 2. Mién khong gian tinh toan va chia ludi
khong cau truc than tau
Trén co s& thuc hién tinh toan khao sat dac
tinh khi dong hoc than tau hang séng nguyén
ban, Hinh 3 va 4 thé hién mot sé két qua phan
b 4p suat bao quanh than tau khao sat va luc
can gio tac dong Ién than tau.
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Hinh 3. Phdn bé dp sudt bao quanh tau khdo sdt
tai R,=18,6x10°
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Hinh 4. Céc thanh phan luc can gié tac dong lén
than tau hang song nguyén ban

Tir két qua phan bd 4p suit trén Hinh 3 cho
thiy, tai cac ving truéc lau l4i, boong dang
miii va phia trudc thanh quiay ham hang, ap
suét 16n hon, nhidu dong dong nhiéu hon cac
ving khac. Tur két qua nay cho thdy, c6 thé
cai tién hinh dang than tau dé thu duoc két
qua phan bd ap suit dong bao quanh tau tét
hon, it nhiéu dong va giam dién tich ving 4p
suét cao tac dong 1én than tau hon.

Két qua tinh toan lyc can gi6 tic dong lén
than tau trén Hinh 4 cho thiy, trong dai van
tdc thip 6,26 x 10°< R, < 13,6 x 10° hé s6 luc
can gio tong cong tac dong lén than tau 6n
dinh, c6 gia tri khoang 0,93. Phan 16n h¢ s6
I can gié thugce vé thanh phan lyc can do ap
suit gay ra.

PHAT TRIEN HINH DANG THUONG
TANG MGI CHO TAU HANG SONG

Trén co so hinh dang thuong ting tau nguyén
ban voi dac tinh khi dong hoc da khao sat,
mot s6 thay d6i hinh dang thuong ting tau
dugc thuc hién trong phin nay. Hinh 5 thé
hién hinh dang thuong ting lau, boong ding
miii va thanh quiy ham hang thay doi trén tau
nguyén ban.

Boong ding miii

Hinh 5. Phdt trién hinh dang thuwong tang méi cho
tau hang song voi thay doi boong ddng mii, N1;
thay doi thanh qudy ham hang, N2; thay doi
thuwong tang, N3
Tir cic md hinh duge phat trién tir mo hinh
than tau nguyén ban. Cic miu tau méi duge
thuc hién tinh toan khao sat dac tinh khi dong
hoc twong Ung v&i cac didu kién nhu tau
nguyén ban dé so sanh cac dic tinh khi dong

hoc va lyc can gio tac dong 1€n than tau.
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ANH HUC)NG cﬂA HINH DANG
THUONG TANG PEN PAC TINH KHI
PONG HOC VA LUC CAN GIO

Trén co s& thuc hién tinh toan khao sat cac
miu tau véi thay doi thugng tang mii N1,
thanh quay him hang N2 va thuong ting lau
1ai N3, thu duoc cac két qua phan bd ap suét,
dong bao quanh than tau va lyc can gid tac
dong 1én tau. Hinh 6, 7 thé hién két qua khao
sat va so sanh déc tinh khi dong hoc cac mau
tau tinh toan khao sat.

[T ——

Hinh 6. Phdn bé dp sudt bao quanh than tau voi
thuong tang moi, thay doi boong dang miii, N1;
thay doi thanh quay ham hang, N2; thay doi
thuong td‘ng, N3, Rn=18,6X106
Tir két qua phan bd ap suét bao quanh va trén
bé mit than tau khao sat cho thiy ro su thay
dbi cua cac ving phan bd ap suit cao trén bé
mit than tau mai, cac ving nhidu dong ap suat
bao quanh than tau da thay dbi rd rang. Hinh 8
thé hién két qua tinh toan cac thanh phan hé s6
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luc cén gi6 tac dong 1én than tau khao sat &
van tc tuong ing voi R,=18.6 x 10°.
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Hinh 7. Phdn bé dp sudt trén bé mdt than tau
khdo sat N1, N2 va N3, R,=18.6x10°
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Hinh 8. Hé s6 liec cdn gié tac dong lén than tau

khao sat NI, N2 va N3, R,=18.6x10°
Két qua thé hién trén Hinh 8 cho théy o su
thay ddi giam lyc can dang ké khi thay doi
hinh dang than tau, voi thay doi thugng tang
tau, boong dang va thanh quiy miéng ham
hang cua tau. V&i mau tau méi, lyc can khi
dong co thé giam duoc toi tir 13%-43% tuong
{mg véi cac mau tau méi khao sat N1 - N3 so
v6i than tau nguyén ban.
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KET LUAN

Trong bai bao nay, dic tinh khi dong hoc than
tau hang séng dic thu trén tuyén song mién
Béc Viét Nam duoc thuc hién khao sat thong
qua st dung cong cu phin mém thuong mai
tinh todn s6 CFD, Ansys-Fluent V.14.5.
Thong qua két qua tinh toan khao st cac dic
tinh khi dong hoc than tiu nguyén mau, mot
sd cai tién hinh dang thuong tang tau dugc
thuc hién.

Két qua khao sat than tau m&i v6i nhitng thay
d6i hinh dang lau 1ai (N3), thanh quiy ham
hang (N2) va boong dang mii (N1) da cho
thdy ro sy anh huong cia hinh dang thugng
tang tau dén dic tinh khi dong hoc va muc do
giam luc can gid tic dong Ién than tau khao
sat. T két qua tinh toan mo phong cho thay,
v6i hinh dang than tau méi c6 thé giam dugc
t61 13% - 43% tong luc can gié tac dong 1én
tau. Két qua nay cho thiy rd sy phu hop giita
két qua tinh toan mo phong dic tinh khi dong
hoc than tau d3 thé hién qua két qua phan bd
ap suat, dong bao va phan b ap suit trén bé
mat than tau khao sat.

Két qua nghién ctru thé hién trong bai bao nay
1a co s& can thiét cho cac nghién ctru téi uu
thiét ké hinh dang khi dong hoc than tau néi
chung va tau hang sdng néi riéng. Pdng thoi
la nhiing can cir quan trong cho nghién ctiu
giam lyc can, tiét kiém nhién liéu va nang cao
hiéu qua kinh té khai thac tau.
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ABSTRACT

EFFECT OF AN ACCOMMODATION SHAPE

ON AERODYNAMIC PERFORMANCE AND REDUCED
AIR RESISTANCE ACTING ON A CARGO RIVER SHIP

Truong Ngoc Kha, Nguyen Minh Tuan, Ngo Van He"
Hanoi University of Science and Technology

In this paper, the authors present some results of studies on aerodynamics performances and the
effects of an accommodation shape on the aerodynamic performance of a cargo river ship. From
results of analysis aerodynamic performances of the ship, several comments and proposed new
hull form for the ship to reduce wind resistance is done. A popular kind of the cargo river ship
which is almost used at currently river transportation on the northern Vietnam river is selected as a
reference model. From the results of analysis computed results on aerodynamic performance of the
original ship, several new hull form with improving accommodation shape are proposed for the
ship to improve aerodynamic performance and reduced air resistance acting on the original ship.
The results of this research are needed to help optimize the aerodynamic hull shape as well as
reduce air resistance acting on hull, reduced fuel consumption and improve economic efficiency of
the ship operation.

Keywords: accomodation, hull, aerodynamic performance, air resistance, reduced air resistance
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