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TINH TOAN CONG SUAT MAY CAN THIET CHO TAU CAO TOC THONG
QUA SU DUNG CONG CU MO PHONG SO CFD

TOM TAT

Ngé Vin H¢
Truong Pai hoc Bdach khoa Ha Ngi

Trong bai bio nay trinh bay mot phuong phép tinh toan Iyra chon so bd cong suit may cho tau thiy
thong qua sir dung két hop giira tinh toan 1y thuyét va mo phong s6 CFD (Computation of Fluid
Dynamic). Tir yéu cau thiét ké dat ra v6i hinh dang tau va tdc do tau cho trudc, viée tinh toan xac
dinh cong suét can thiét dé lam co s& chon lya may tau la rat cén thiét trong thyc té thiét ké tau
hién nay. Théng qua viéc tinh toan mo phong sb CFD, cac thanh phén lyc can tac dong 1én tau bao
gdm lyc can gid, lyc can nhét tic dong 1én tau s& dugce tinh toan xac dinh. Lyc can tic dong 1én tau
tuong (mg voi hinh dang tau va van tdc thiét ké dit ra sé 1a co so dé xac dinh cong suat can thiét so
bd dé lwa chon méy tau hay cai tién hinh dang tau hop 1y nhat.
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DAT VAN BE

Cong nghiép déng tau ngay nay da phat trién
kha manh. Viéc thiét ké va dong moi tau thay
da duoc ty dong hoa, cong nghé hoda va ap
dung kha nhiéu thanh tyu khoa hoc cong nghé
trong qué trinh thuc hlen Mot trong nhung
diém tiéu biéu nhat gin diy 1a vin d& ung
dung coéng nghé thong tin, tin hoc tién tién
trong san xudt ciing nhu trong thiét ké tau.
Tau thuy la mét cong trinh kién trac ndi, van
hanh trong méi truong nudc véi diéu kién tu
nhién séng gid. Vi vay cong trinh nay doi hoi
yéu cau k¥ thuat va kha ning cong nghé rat
cao so v6i cong trinh khac. Ung dung cong
nghé mai ddi véi tat ca cac linh vuc khoa hoc
ky thuat khac trén thuc té déu c6 thé ap dung
thuc hién ddi vé6i tat ca cac budc trong qua
trinh dong tau. Ung dung cong nghé thong
tin, ing dung tin hoc trong cong nghiép dong
tau chinh la qué trinh Ung dung, sir dung
nhitng cong cu tién tién, hién dai tham gia vao
qua trinh dong tau thong qua su dung may
tinh, k¥ thudt tin hoc va tu dong hoa qua trinh
san xuat. Van dé cong nghé trong cong
nghiép déng tau c6 thé duoc thé hién thong
qua mot sb giai doan co ban trong qué trinh
dong tau nhu cong nghé thiét ké tau, cong
ngh¢ thi cong dong tau, qué trinh thuc hién,
trién khai cong nghé va phan tich, quan 1y san
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Xuét. Ung dung tin hoc, cong nghé méi va ty
dong hoa trong dong tau ¢ thé dugc hiéu l1a
qua trinh van dung nhiing thanh tuu cong
nghé tién tién, van dung cong nghé thdng tin,
tu dong hoa timg phan hodc toan bd qua trinh
tir khau 1én ké hoach dén thiét ké so bd dén
khau thiét ké k¥ thuat, thiét ké cong nghé, qua
trinh thi cong tai nha may va quéan 1y san xuét,
hach toan kinh té. Trong cac giai doan déng
tau khéac nhau bao gdm qua trinh thiét ké tau,
thi cong dong tau va thir tau, moi giai doan
déu c6 nhimg van dé dat ra can thiét phai
duoc nghién ctru tinh toan chi tiét. Tinh chon
may chinh cho tau 1a van d& quan trong dé
dam bao dugc cong suit can thiét cho tau va
tbc d6 khai thac cua tau theo yéu cau dit ra.
Trén thé gidi dd co nhidu nghién ctu lién
quan dén van dé tinh toan tdi wu lyc can, giam
luc can cho tau, phat trién cac loai tau mai
v6i cong suat nho nhét hay nghién ciru dam
bao tinh nang cho tau thuy [1-12].

Trong qua trinh thiét ké tau theo phuong phap
truyén théng hién nay, viéc tinh toan cong
suit va chon may thuong dugc thuc hién theo
cong thuc kinh nghiém duoc dic két trong
cac sb tay ky thuat dong tau, quy pham dong
tau. Pay 1a phuong phap cho két qua tinh
chon c6 mirc du coéng suat kha rong so véi
hinh dang than tau va loai tau cu thé, kho tbi
wu cong sudt may tau, hiéu qua kinh té chua
cao. Trong bai bao nay, tac gia trinh bay van
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dé tinh toan Iya chon cong suat may cho tau
cao tdc théng qua ung dung cong cu tinh toan
mod phong s6 CFD hién dai duoc dung nhiéu
trong linh vuc tinh toan nghién ctiru dong luc
hoc chét long, khic phuc dugc nhuogc diém
ciia phuong phép tinh chon truyén théng.
Viéc tinh toan nay 1a van dé can thiét trong
giai doan thiét ké tau. Pé hoan chinh thiét ké
can thiét phai lga chon dugc may vdi cong
sudt hop 1y, dam bao yéu cau dat ra. Trén co
so hinh dang tau va téc do tau duge yéu cau,
cac thong sb cua tau s& duoc dua vao tinh
toan mo phong sé dé tinh toan luc can tac
dong 1én tau, day 1a co so dé tinh toan cong
sudt can thiét cho tau. Hinh 1 thé hién hinh
anh tau khach cao téc duoc thiét ké tai cong
ty tau thuy Viét Han.

Hinh 1. Tau khdch vo nhém Viét Nam
(LxBxT:41.12x5.6x1.25rp; 310 khéch; méay chinh
2x1500HP; toc do 27knots)

UNG DUNG CFD TRONG TINH TOAN

THUY KHi PONG LUC HQC TAU THUY

Trong tinh todn mé phong sé CFD , budc thir
nhat can thuc hién 1a viéc xay dyng mo hinh
tinh toan m6 phong. Trong nghién clru nay,
trén co s& tuyén hinh tau va cac thong sd co
ban cda tau. Mo hinh tau khach 310 khach
duogc thuc hién md phdng trong khong gian 3
chiéu thong qua st dung chwong trinh thiét ké
chuyén dung Auto-Ship, hién dang dugc khai
thac va st dung tai Truong Pai hoc Bach
khoa Ha N§i. Tir m6 hinh hinh hoc 3D nay sé
thuc hién qua trinh thiét k& bai toan tinh toan
mo phong sé6 CFD. Véi bai toan tinh cong
suét cho tau can thiét phai tinh, xac dinh cac
thanh phén lyc can tac dong 1én tau gdom luc
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can khi dong R, va lyc can nhét Ry, theo
cong thirc (1). Pay 1a co so dé thiét ké mo
hinh tinh todn md phong.

RTotaI = Rair + Rwater (1)
Trong tinh toan md phong s6, dé thuc hién
duoc bai toan thi md hinh tinh toan can thiét
phai dugc thiét ké hop 1y nhét. Trong van dé
nay bai toan duoc thiét ké gdm 2 bai toan tinh
todn mod phong khéac nhau: tinh toan lyc can
nhdt; tinh toan lyc can khi dong. Khi thyc
hién 2 bai toan nay s€ xac dinh dugc 2 thanh
phan Iyc can tac dong Ién than tau gdm phan
luc can dudi nude va phan luc can trén khong
khi. Hinh 2 thé hién m6 hinh tau 3D va mo
hinh bai toan thuc hién khao sat.

Hinh 2. M6 hinh tinh todn khdo sat

“aa

Hinh 3. Mién khéng gian tinh todn va chia luéi
khong cau truc kieu T

Trén co s& mé hinh bai toan da thiét ké, vigc
tiép theo cin thuc trong qua trinh tinh toan
khao sat 1a xac dinh mién khong gian tinh
toan khao sat va chia ludi mién khong gian
tinh toan. Trong tinh toan s CFD, mién
khéng gian tinh toan c6 anh hudng 16n dén
két qua tinh toan ciing nhu hiéu qua cia qua
trinh thyc hién tinh toan. Vi vy viéc thiét ké
md hinh, mién khong gian tinh toan kha quan
trong doi hoi nguoi thuc hién cin co6 kinh
nghiém trong tinh todn hay phai duogc thuc
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hién theo cac tai liéu chi dan uy tin di cong
bd [1-12]. Trong nghién ctru niy mién khong
gian tinh toan dugc gidi han voi chiéu dai 6L,
chiéu rong 2.5L va chiéu cao 1.5L voi L 1a
chiéu dai tau [5-11]. Hinh 3 thé hién mién
khong gian tinh toan va chia ludi.

Tir mién khong gian tinh toan da duoc thiét
ké va chia ludi, s& thuc hién viéc thiét 1ap cac
diéu kién tinh toan khao st cho bai toan can
thuc hién. Trong nghién ctu nay, mé hinh réi
k-w dugc lua chon st dung cho bai toan 2 pha
tinh toan khao sat déc tinh thily dong hoc cho
tau phan than dudi nudc. Vi bai toan tinh
toan dac tinh khi dong phf?m trén mat nudc thi
sir dung md hinh réi k-g, viéc thuc hién nay
duoc lya chon theo cac tai li¢u tham khao uy
tin [1-12]. Pau vao duogc lya chon véi van tdc
vao, dau ra dugc lua chon véi ap suét ra.
Bang 1 thé hién mot sé diéu kién thiét 1ap cho
bai toan trong tinh toan.

Bang 1. Piéu kién thiét Igp trong tinh toan

Thong sb Gié tri Pon vi
Dau vao V4an toc vao -
Dau ra Ap suat ra -
Ludi chia 2.6 triéu Phan tur
Van toc 20 knots
Ap suét khi troi, p, 1.025 10°N/m?
Khbi luong riéng 3
khong K, pa 1.225 kg/m
Khéi lugng riéng 1025 kg/m®

nude bién, Puer

Trén co sé cac didu kién tinh toan dugc thiét
lap bai toan dugc thuc hién chay trén may
tinh. May tinh st dung cho tinh toan nay véi
céu hinh Core i7, 2.68Ghz, RAM2Gb. Hinh 4
thé hién so d0 qua trinh tinh todn mé phong
s6 CFD dic tinh thiuy dong hoc tau thiy.

Design computed fluid
domain and Meshing:

AT~ -

Design model:

- =

Setup boundary conditions:
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-

Hinh 4. Qud trinh tinh mé phéng sé CFD

Sau khi qua trinh tinh toan két thuc, s& thuc
hién viéc su ly két qua va phan tich di li¢u
thu dugc nham phuc vu cong viéc nghién ctru
tinh toan can thiét.

KET QUA TINH TOAN LUC CAN, CONG
SUAT CAN THIET CHO TAU

Hinh 5, 6 thé hién két qua tinh toan mé phong
phan bd 4p suit bao quanh thin tau trong
mién khong gian khao sat ciia tau.

Hinh 5. Phdn bé dp sudt bao quanh tau trong
khao sat phan luc can nhot
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Hinh 6. Phdn bo ap sudt bao quanh tau trong
khao sat phan lyc can khi dong
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Cac két qua CFD vé phan bd 4ap sudt bao
quanh va trén bé mit than tau cho thay rd
muc d6 tdc dong khac nhau cta luc can don vi
Ién than tau va anh hudng cua hinh dang than
tau twong tng. Cac két qua nay 1a co sé can
thiét dé nghién ctru cai tién dic tinh thiy dong
lyc hoc than tau cling nhu nghién ctru giam lyc
can nang cao hiéu suét khai thac cho tau.
Bang 2. Két qua tinh toan lyc can cia tau

priniee 8 3
Ruwaer, N 43908 17049 60957
Rain N 837 85 922
Cuuater 0.00521  0.00202  0.00723
Cair 0.35634  0.03620  0.39255
Ne, Hp 624.97 239.32  864.29

Trong d6 Ry, Ry twong ing 1a cac thanh phan
luc can nhét &p suit va luc can nhot ma séat
tac dong lén than tau tuwong Ng. Cuater, Cair
tuong tng 1a cac hé sé luc can nhot va luc
can khi dong tac dong lén tau tuong Gng.

Céc thanh phan lyc can dugc xac dinh theo
cong thuc (2, 3).

RTotal(water/air) = Rp(water/air) + Rf(water/air) (2)
Cx = 0.5pV2S (3)
N, = RV 4)

Trong do: S 1a dién tich bé mat tac dung, C,
tuong g 1a hé so luc theo luc Ry. N la cong
sut can thiét cho tau.

Nhu vdy cong suat can thiét cho tau da duoc
tinh toan xac dinh.

KET LUAN

- Trong bai bao nay, thong qua viéc su dung
chuong trinh tinh toan mé phong s6 CFD cac
thanh phan luc can tac dong lén tau da duogc
xac dinh. Trén co s xac dinh dugc cac thanh
phﬁn luc can tac dong 1én than tau va luc can
tong cong tac dong 1én tau, cong sudt can thict
cho tau da duoc tinh toan. Pay la co sé quan
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trong dé tinh toan lwa chon may chinh cho tau
thoa man cic yéu cau dit ra trong thiét ké tau.
- Phuong phap tinh mé phong sb CFD 1a cong
cu kha hitu ich trong tinh toan luc can tac
dong 1én tau twong ung cu thé voi mdi loai
tau cu thé duogc thiét ké. Viéc tinh toan nay
cho két qua sat thuc hon véi yéu cau so voi
phuong phap tinh chon theo kinh nghiém.
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SUMMARY
CALCULATED POWER FOR A HIGH SPEED SHIP BY USING CFD

Ngo Van He”
Hanoi University of Science and Technology

In this paper, author presents a study on calculating power energy for a high speed ship by
theoretical calculations and Computation of Fluid Dynamics (CFD). Calculation of ship power
follows as hull shape and service speed is also important for the ship design. It is an important
basis thoery to choise a main mechine for the ship. From the computed results given by CFD, the
components of ship resistances acting on the ship as water resistances, air resistances are
computed. From total resistances acting on the ship, a required power needed for the ship is
investigated. This is a basis theory to choise or design the main mechine for the designed ship.
Keywords: Ship power, high speed ship, CFD, air resistance, water resistance
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