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UNG DUNG TiNH TOAN MO PHONG SO NGHIEN CUU CAI THIEN PAC
TINH THUY PONG LUC VA HIEU SUAT PAY CHAN VIT TAU THUY

TOM TAT

Ngé Vin H¢
Truong Pai hoc Bdach khoa Ha Ngi

Bai bao nay trinh bay mot s6 két qua nghién ctru vé giai phap nang cao dic tinh thuy dong luc va
hiéu suit ddy cho chan vit tau thiy thong qua sir dung cong cu tinh toan mé phong sé6 CFD
(Computation of Fluid Dynamic). Trén co s& nghién ctru 1y thuyét thiy dong luc hoc chan vit tau
thiy, mdt giai phap t6i wu dic tinh thuy dong lyc va hiéu suét dé\y chan vit tau thuy dugc ap dung.
Mot loai chan vit méi duge dé xut phat trién cho tau. Téc gia trinh bay mot s6 két qua nghién
clru, tinh toan va so sanh hiéu qua tmg dung di v6i hai truong hop cu thé 1a chan vit c¢6 banh lai
va khong c6 banh 1ai di kém, chan vit c6 kha niang thay ddi bude dit canh. Day 1a hai diém quan
trong trong dé xut phat trién loai chan vit méi tmg dung cho tau khong sir dung nude dan. Nghién
clru cai thién dic tinh thuy dong luc va hiéu suit chan vit tau thily ciing 14 nghién ctru ning cao

hiéu qua kinh té khai thac tau.
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DAT VAN BE

Néng cao hiéu qua kinh té van tai duong thiy
1a mot trong nhitng vin dé quan trong trong
qué trinh phat trién kinh té bién néi chung. Dé
thuc hién dugc van dé nay, bén canh nhiing
giai phap hitu ich v& quan 1y van hanh khai
thac dich vy van tai, vin dé k¥ thuat, nghién
ctru phat trién hién dai héa va cai thién hiéu
nang khai thac tau dbi voi cac doi tau van tai
cling la giai phap quan trong. Nhiing giai
phap k¥ thuat tac dong truc tiép 1én tau nay
nhdm muc dich cai thién dic tinh thuy dong
luc hoc cho tau, giam strc can, tiét kiém nhién
ligu. Pay la co so giup cai thién hi¢u qua kinh
té khai thac tau. Trong linh vuc k¥ thudt tau
thiy, qua trinh thiét ké tau thuong duoc tbi
wu. Mdi tau dong méi déu dugc tinh thiét ké
t6i wu vé dic tinh k¥ thuat, céc tinh niang hang
hai va dic tinh kinh té. Tuy nhién, sau qua
trinh khai théc, tinh ning cta tau gidm di, lam
giam higu nang kinh té khai thac tau. Hién
nay, dé cai thién hiéu nang kinh té cho tau ¢
thé ap dung giai phap k¥ thuat thuong xuyén
nhu bao dudng vé tau, cao ha, son médi tau
nhim giam lyc can vo tau, bao dudng may
tau. Cai thién dac tinh thuy khi dong luc hoc
cho tau, nham giam luc can song, giam luc
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can khi dong tac dong 1én tau [1] [2] [3] [4]
[5]. Bén canh d6, viéc ap dung nhitng nghién
ctru cai thién dic tinh thity dong hoc dé nang
cao hiéu nang kinh té khai thac tau d3 duoc
nhidu nuéc trén thé giéi ap dung. Mot trong
nhiing giai phap ky thudt dugc chi trong la
giai phap nang cao hiéu ning day cho hé
théng chan vit tau thuy [6] [7] [8] [9] [10].
Trong nghién ctru nay, tac gia gidi thi€éu mot
sO két qua nghién ciru vé giai phap cai thién
dac tinh thuy dong luc va nang cao hiéu suét
day cho chan vit tau thity, nham cai thién hiéu
nang kinh té khai thac tau.

LEN

CANH XOAY

Hinh 1. Hé thong chén vit cii - bién bude
GIAI PHAP CAI THIEN DAC TiINH THUY
PONG LUC VA HIEU SUAT DAY
Trong van dé nghién cfr}l céiﬁthién dac tinh
thiy déng luc hoc hé thong day tau thay, ¢

79


mailto:he.ngovan@hust.edu.vn

Ngo Van Hé

Tap chi KHOA HQC & CONG NGHE

181(05): 79 - 83

thé tong hop dwa ra mot sd giai phap chu yéu
nhu sau: tdi wu ché do 1am viée cua chan vit,
nang cao sy déng bd voi dac tinh thay dong
hoc than tau, may chinh; t6i wu dic tinh chan
vit, bién dang, s6 lwong canh chan vit; diéu
khién dong vao, thay dbi tuong tac thuy dong
gitra chan vit v6i thiét bi khac nhur canh huéng
dong, vom duoi, banh lai hay hé canh phu.

I N _B_S |

Loai tau mé&i khong nude din

Tau truyén thong

HE chan vit banh lai

My chinh tau - diesel

Hinh 2. Hé thong ddy truyén thong va hé thong
moi sw dung hé chan vit cu xoay

Trong mdt sd nghién ctru lién quan, nhoém
nghién ctru cung véi tac gia da thyc hién mot
sd nghién ctru phat trién loai tau moi khong
sir dung nudc dan tau [5] [6] [7]. Vi loai tau
moi ndy, do khong sir dung nudc dan tau nén
chiéu chim cua tau kha thip so véi cac loai
tau thong thuong khac. Chinh vi vay, ap dung
giai phap k¥ thuat st dung hé chan vit cu
déng thoi khéc phuc duoc nhuoc diém vé
chiéu chim thap cua loai tiu méi nay. Trén
hinh 1 thé hién hé thong chan vit cu duoc dé
xudt phét trién Gmg tng trén tau, v6i kha ning
diéu chinh dugc chidu chim, thay ddi huéng
va thay doi duge budc canh. Hinh 2, 3 thé
hién hé théng déy tau bao gém hé chan vit
banh 14i tau théng dung va hé thdng thiét bi
day sir dung chan vit ct xoay bién budc.

Thén tau

H¢ chén vit banh lai

Chén vit cu-xoay

Hinh 3. Hé thong ddy tau
Trong nghién ctru nay, gidi phap ky thuat
nham cai thién dic tinh thiy dong luc va hiéu
sudt ddy cho chan vit tau thiy dua ra 1a giam

80

anh hudng tuong tac giira chan vit va banh lai
tau, s dung chan vit c6 kha niang thay d6i
budc dat canh. Nhitng giai phap nay dua ra
nham hudng t&i phat trién hé chan vit cil xoay
bién budc ing dung cho tau hang ndi chung.
CONG CU MO PHONG CFD TRONG BAI
TOAN THUY BONG LUC CHAN VIT
Trong nghién ctu ndy, cong cu tinh todn mod
phéng sb6 duogc ung dung dé thuc hién khao
sat dac tinh thuy dong luc hoc chan vit. Trong
tinh todn md phong s6 CFD, dé thuc hién
duoc bai toan can thuc hién cac budc nhu
sau: thiét ké mo hinh tinh toan, chia ludi va
dat diéu kién tinh toan, thuc hién tinh toan va
sir 1y két qua bai toan. Hinh 4 thé hién so do
tmg dung cong cu md phong sé CFD tinh
todn dac tinh thiy dong luc chan vit tau thuy.

Thiét ké mé hinh:

Xuat va xir
ly két qua:

3
fo M=

Hinh 4. So d6 thuc hién bai todn CFD

Mién khong gian tinh toan va luoi:

*®

Trong nghién cfru ndy, mé hinh tinh toan
duoc thiét ké 1a cac hé théng chan vit tau
thily. V&i mé hinh gém hé chan vit ty do va
hé chan vit ¢6 banh i, chan vit thay d6i budc
canh khac nhau. Viéc thiét ké cac md hinh
duogc thuc hién thong qua cac cong cu thiét ké
chuyén dung. Mién khong gian tinh toan duoc
thiét ké cho bai toan dua ra dua trén co s& céac
tai liéu chi dan st dung CFD trong tinh todn
thuy dong luc hoc tau thuay [13], [14], dong
thoi dua trén kinh nghiém cua tac gia va tham
khao nhing két qua nghién ciru trong linh vyrc
nay ([1]-[12]). Trén co sé mién khong gian
tinh toan duoc thiét ké gisi han véi chiéu dai
5D, duong kinh 3.5D tuong ung voi dudng
kinh chan vit D, thuc hién chia ludi tinh toan
v6i kiéu ludi khong cau tric duge 3.6 triéu
lu6i voi chéat lugng phu hop. Trong bai toan
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khao sat dac tinh thuy dong luc chan vit, md
hinh réi k-¢ dugc st dung, diéu kién tudng
quay dugc thiét lap, dau vao duge lua chon
véi van tdc vao, dau ra duge lya chon voi ap
suat ra. Cac thong sb ky thuat tvong tng voi
van tbc dong vao va toc do quay chén vit
dugc sir dung twong mg véi bai toan can
khéo sat.

Trén co sé cac didu kién tinh toan duge thiét
lap, bai toan dugc thuc hién chay trén may
tinh. May tinh sir dung cho tinh toan nay co
cau hinh Core i7, 2.68Ghz, RAM2Gb. Sau khi
qua trinh tinh toan két thuc, s& thuc hién viéc
str Iy két qua va phan tich di liéu thu dugc.
ANH HUONG CUA BANH LAI DEN PAC
TINH THUY DONG LUC

Trong phan ndy, anh huéng ctia banh 1ai trong
hé thong chén vit truyén thong dugc khao sat
va so sanh voi hé théng chan vit tu do khong
sir dung banh 1ai. Hinh 5 thé hién két qua tinh
toan mo phong phan bd véan téc va ap suit
trong mién chat long khao sat chan vit voi
banh Iai va khong c6 banh lai.

Hinh 5. Phdn bé dp sudt va dong bao quanh chdn
vit khao sat, J=0.5

Két qua CFD vé phan bd van tdc va ap suat
bao quanh chan vit trong hai truong hop khao
sat cho thay anh hudng ciia banh 1ai trong hé
thong day tau. Hinh 6 thé hién do thi hiéu suit
day cta chan vit twong Gmg voi hai truong
hop khao sat.
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Hinh 6. Hiéu sudt ddy cia chan vit
Két qua trén hinh 6 thé hién hiéu suit day cta
chan vit 7 theo budc tién J. Trong do cac
théng s6 duogc xac dinh phy thudc vao so
vong quay cua chan vit n va van toc tién cua
tau V,, cac hé so Ky, Ko tuong Gmg 1a hé so
luc day T va md men Q.

T V K.J
r:ﬁ’f(g:%= J=—2,n =t
pn'D pn'D nD K,2x )

Két qua nay cho thiy, trong dai budc tién nho
hon 0.6 hiéu suit dély cua chén vit ty do thay
d6i it so v6i hé chan vit banh l1ai. Trong
khoang budc tién 16n hon 0.6 hiéu suit cua
chan vit ty do c6 giam di so véi hé chan vit
banh 1ai, tuy nhién trén duong dic tinh cua
chan vit thi hiéu sut diy dang giam dan.
ANH HUONG CUA BUGC CANH DEN
DAC TiINH THUY DONG LUC

Trong phan nay trinh bay két qua tinh toan
md phong dic tinh thiay dong luc hoc cua
chan vit khi thay d6i budc dit canh. Pay la
loai chan vit bién budc, viéc diéu chinh bude
dit canh chan vit c6 thé giup ning cao hiéu
sudt day cho chan vit twong tng vé6i diéu kién
khai thac tau cu thé. Vi mbi loai tau, thuong
c6 hai trang thai khai thac chi yéu la tau
khong hang va tau day hang. Do véy viéc diéu
chinh budc chan vit co thé gitp tiét kiém
dugc cong suat chay tau dang ké trong qua
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trinh khai thac. Hinh 7, 8 thé hién két qua
phan bd ap suit trén bé mit chan vit va van
tbc dong trong mién khao sat khi thay ddi
budc dit canh chan vit khac nhau.

Goc dat canh 0 do:

i
i

I
¥

ST

€

4]
i

ff

L

Hinh 7. Phdn bé ap sudt trén bé mdt chdn vit voi
buoc dat canh thay doi, J=0.5

Hinh 8. Phdn bé vin toc trong Zm’én khao sat voi
budc dat canh thay doi, J=0.5

Két qua trén hinh 7 va 8 cho thiy 5 su thay
ddi ap suat trén bé mit canh chan vit va van
toc dong bao quanh chan vit khi thay doi
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budc dit canh. Hinh 9 thé hién két qua tinh
toan hi¢u suat day cua chan vit voi bude dat

canh thay doi khac nhau.
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Hinh 9. Hiéu sudt ddy ciia chan vit khi thay doi
bwoc dat canh khdac nhau

Két qua hi¢u suat dy ctia chan vit cho thay rd
su phu thudc cua budc canh chan vit dén hiéu
suat day. Khi thay dbi budc dat canh, higu
sudt ciia chan vit giam dan tuong ung, tuy
nhién hiéu suat diy lai ting dan theo budc
tién cua tau. Piém cuc dai cta duong dac tinh
thay d6i dén vi tri c6 budc tién 16n hon va dat
duoc hiéu suit cao hon so vi bude dit canh
& goc do thap hon.
KET LUAN
Trong bai béo nay, loai chan vit ci xoay, bién
budc c6 kha niang diéu chinh chiéu chim duoc
dé xuét ap dung cho tau nham cai thién dic
tinh thuy dong luc va hiéu sudt ddy cho chan
vit tau thay. Thong qua viéc st dung cong cu
tinh toan md phong s6 CFD, dic tinh thiy
dong luc va hi¢u suét cua chan vit dugc khao
sat v6i anh huong cua banh lai va khi thay d6i
budc dat canh chan vit. Két qua nghién ciru
trong bai bao nay c6 y nghia budc dau trong
qua trinh nghién ctru phat trién loai chan vit
¢l xoay bién budc nhim ung dung cho doi
tau hang. Pay la loai chan vit c6 tinh co dong
cao, c¢6 kha ning tiét kiém cong suit chay tau
trong nhiéu trang thai khai thac khac nhau
duogc dé xuat phat trién tng dung cho loai tau
méi khong sir dung nudc dan.
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A STUDY ON IMPROVING HYDRODYNAMICS PERFORMANCES AND
POWER EFFICIENCY OF A PROPELLER BY USED CFD

Ngo Van He"
Hanoi University of Science and Technology

In this paper, the authors presents some results of a study on improving hydrodynamic
performances and power efficiency of a propeller by theoretical calculations and Computation of
Fluid Dynamics (CFD). Base on the hydrodynamic theory of a propeller, an optimal solution on
hydrodynamic performances and power efficiency of a propeller is applied. A new kind of
propeller is proposed for the ships. The authors present some results of computation and
comparison on hydrodynamics performances of the two cases as well as a propeller with and
without rudder, and a propeller able to change the blade pitch angle. These are the two important
points which propose for the new kind of propeller to apply for the non ballast water ship. The
research on improving hydrodynamic performances and power efficiency of propeller is also a
study to improve the economics efficiency of the ship in transportation.

Keywords: Hydrodynamics, power efficiency, propeller, CFD, economic efficiency
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