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NGHIEN CUU ANH HUONG CUA HINH DANG THUONG TANG
DEN PAC TINH KHI PONG HOC TAU CHO HANG

Ngé6 Van Hé™, Lwong Ngoc Lo’

Tém tat: Bai béo trinh bay vé dnh hudng ciia hinh déng hinh hoc thuong tdng dén dac tinh khi dong hoc
phén than tau phia trén mat nuéc, théng qua tinh mé phéng sé CFD, nham giam anh huéng cta hinh déng
thuong tadng dén dic tinh khi déng hoc va gidm luc cén khi dong tac dong Ién than tau. Trén co sé tinh mé
phéng déc tinh khi déng hoc mét sé hinh déng than tau véi hinh déng thuong tang trén boong tau khac nhau
nghién ctru dura ra két qué phén tich dnh huéng hinh dang thuong tang dén déc tinh khi déng hoc. Ttr két
qua phén tich, so sénh sé dua ra mét s6 hinh déng thuong tang khi déng méi véi dnh huéng clia hinh dang
dén dac tinh khi déng hoc thén tau nhé nhét. Trén co sé& két qua nghién ctru da thuc hién, tac gia duwa ra mot
s6 nhén xét vé dnh huéng hinh déng thuong tdng dén dac tinh khi déng hoc than tau ciing nhw gidm luc can
khi déng tac dong Ién than tau ché hang nhdm néng cao hiéu qua kinh té khai thac tau.

Tir khéa: Thuong tang tau; dac tinh khi dong hoc; CFD, gidm luc can khi déng; hiéu qua kinh té.
A study on effectes of accommodation shape on aero dynamic performances of a ship

Abstract: In this paper, authors propose a study on effects of accommodation shape on aero dynamic
performances of above water surface hull of a ship by using a commercial Computation Fluid Dynamic
(CFD). The target of the paper is reduced effects of accommodation shape on aero dynamic performances
and especially is reduced air resistance acting on the ship. By using CFD, several models with a different
accommodation shape on its deck are computed. From the results of comparison among models, the effects
of accommodation shapes on aero dynamics performances are shown. Following as the CFD results a new
accommodation shape with small air resistance hull form is propose. The conclusions are that how effects of
accommodation shape on aero dynamic performances of the ship as well as reduced air resistance acting
on the ship. From the research, the authors propose some comments on effects of accommodation shape
on aero dynamic performances to reduce air resistance acting on the ship. A study on reduced resistance is
as well as a study to improving economy efficiency in marine transportation.
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@ 1. Giéi thidu chung

Nghién clru d&c tinh khi ddng hoc tau thay déng vai trd quan trong trong gidi quyét van @& cai thién
hinh dang, tbi wu hinh dang khi déng hoc cho tau, gidm lwc can khi déng tac dong nén than tau nham tiét
kiém nhién liéu, nang cao hiéu qua kinh té khai thac tau. Van dé nghién ctru céi thién dac tinh khi déng hoc
tau thay da va dang dwoc nhidu nha nghién ctru trén thé gidi thwe hién. Mot sé két qua nghién ctru tiéu biéu
mai day vé& van dé nay co thé thdy qua maot sd cong bd clia nhdm tac gid Matumoto K. cting cong sw [1],
Nihei Y. cling cong sw [2], Sugata K. cting cdng sw [3], Mizutani K. cting céng s [4,5]. Cac két qua nghién
ctru da cdng b cho thay théng qua nghién ctru cai thién hinh dang khi déng hoc than tau, thwong tng tau
va thay dbi bd tri chung cho tau cé th& mang lai hiéu qua vé gidm luc can khi déng cho tau ché 6 t6 dat t6i
15% - 22% luc can tng cong tly theo van tdc khai thac tau [1], hiéu qua gidm lwc can khi dong déi voi tau
khong nwéc dan véi thwong tAng khi dong dwoc phat trién co thé giup tiét kiém dwoc t¢i 44% luc can tdng
cong & trang thai khai thac tau khéng dén va tiét kiém dwoc téi 33% lwc can tdng khi tau & trang thai khai
thac toan tai [2-4]. Mot s6 két qua nghién ctvu khac cho thay hiéu qua cuia viéc sp xép tdi wu trang thiét bj
hay hang héa trén tau c6 th& mang lai hiéu qua gidm lwc can dat téi 15% lwc can tdng cong tuy theo loai
tau khac nhau [5-7]. Két qua nghién ctru ciia nhém nghién ciru Ngo V.H. cling cdng sw [8-11] cho thay rang
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thdng qua viéc giam hiéu tng anh hwdéng
twong tac gitra thwong tAng tau va than tau
¢6 thé mang lai hiéu qua trong viéc giam
Iwc can khi dong tac dong lén than tau.
Théng qua cac két qua tinh toan s CFD
c6 thé gidp lam rd dworc ngudn gbc lam gia
tang lwc can tac dong Ién tau va hiéu trng
anh huwdng dén viéc 1am gidm lwc can khi
déng tac déng I&n than tau, day la co sé& dé
dwa ra nhirng cai tién hay thiét ké mai hinh
dang khi déng hoc cho than tau méi.

Trong bai bao nay, chdng téi trinh
bay mét nghién ctru vé van dé anh hwéng
cta hinh dang thwong tang tau dén dac
tinh khi déng lwc hoc than tau ché hang,
théng qua st dung cong cu tinh toan sb
CFD. Trén co s& khao sat, so sanh danh
gia dac tinh khi déng Iwc hoc mét sb hinh
dang hinh hdp co ban twong (rng véi than
chinh thuwong tang tau, ching téi dwa ra
can c nhdm tién t&i t6i wu hoa hinh dang
khi déng cho thwong tang tau hang khao
sat. T day thwe hién nghién ctru cai thién
dac tinh khi déng hoc cho than tau voi
thwong tang trén boong. Hinh 1 thé hién
so db cac bwdc thye hién trong qua trinh
st dung céng cu tinh mé phéng s6 CFD
trong nghién ctru nay.
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Hinh 2. Phan bé &p suét bao quanh bién dang hinh hop

@ 2. Pic tinh khi dong hoc thwong tang tau

Nhw cac nha nghién ctru da thwe hién va cong bd két qua cho thay, hinh dang khi dong tbt nhat sé
lam gidm lwc can khi ddng nhidu nhét va cé thé tao dwoc lwc nang theo y dd st dung. Déi véi than tau, cac
nha thiét ké ciing nhdm huéng t6i hinh dang khi ddng nhdm gidm tdi da lwc can khi déng tac dong lén tau
d& nang cao hiéu qua khai thac st dung tau. Hinh 2 thé hién hinh anh phan bd ap suét bao quanh bién dang
hinh hdp cé cung thé tich véi bé mét dién tich hirng gié thay déi khac nhau.

T két qua phan bd ap suét thé hién trén Hinh 2 cho thay ré sw &nh huwdng dén phan bé ap suét bao
quanh vat thé béi yéu t6 hinh dang, dién tich méat hirng gié. Trén co s thay ddi kich thwéc gitra cac chiéu
khac nhau clia khéi hdp cho thay, lwc can khi dong tac dong lén khdi hop thay dbi dang k&, tuy nhién hé sé
lwc can tac dong 1én cac khdi hop nay van dao déng quanh gia tri xp xi 1.0. Bang 1 thé hién thong sb thay
ddi ty 1& kich thuac khéi hop va lwe can khi dong tac dong lén khdi hop twong tng & cuing diéu kién khao
sat do nhom tac gia da thwe hién [5, 8].

Béng 1. Két qua tinh toan luc cén khi déng tac déng Ién vét thé

Dién tich mat Lwc can Hé s& lwe can Sai khac so
b/l h/l hieng gi6, S_,,, | khi dong Rair, i C.d T vei dan‘g hinh
m? (N) hép deu, %
1.00 1.00 0.0977 2.178 1.07 0
0.44 0.67 0.0105 1.210 0.90 -44
2.20 1.49 0.0234 3.365 1.12 +54
1.08 0.88 0.0160 2.115 1.05 -3
0.44 0.57 0.0100 1.128 0.88 -47
2.27 1.28 0.0230 3.167 1.09 +45
0.64 0.72 0.0110 1.468 1.01 -33
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Hinh 3 thé hién hinh &nh két qua
mé6 phdng phan bd ap suét bao quanh
bién dang khi déng khao sat & cung diéu
kién vé&i bién dang hép déu do nhéom tac
gia da thwc hién khdo sat. Hinh anh nay
cho thay rd phan bd ap suat bao quanh
vat thé khao sat da cai thién dang ké
trén bién dang khi déng. Tuy nhién trong
coéng nghiép ché tao, déi voi cac bién
dang khi dong viéc thwc hién céng nghé
ché tao sé rat tén kém vé kinh té va thoi
gian. Chinh vi vay huéng téi thiét ké bién
dang vira khi dong ddng thei dé ché tao
va gidm gia thanh |1a van d& can thiét cho
cac nha thiét ké. Trén co s& téi wu vat
thé hinh hop tac gia da dwa ra bién dang
m&i co thé ap dung cho thwong tang tau
dang hop khi dong gidm Iyc can. Hinh 4
thé hién phan bd ap suét bao quanh bién
dang hop t6i wu va lwc can khi dbng tac
dbng Ién bién dang khi dong dwoc so
sanh v&i bién dang hop déu [5].
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Hinh 3. Phén bé &p suét bao quanh vét thé khéo séat
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Hinh 4. Phén bé 4p suét va luc can khi déng
tac déng lén vat thé khado sat

@ 3. Anh hwéng ciia hinh dang thwong ting dén dic tinh khi déong hoc than tau

Trong phan nay anh hudéng cla
hinh dang thwong tang dén déc tinh khi
dong hoc than tau dwgc khao sat trén co
s& so sanh két qua tinh mo6 phéng sé dac
tinh khi déng hoc ctia mot sb than tau co
hinh dang thwong tang khac nhau. Hinh
5 thé hién md hinh tau véi thwong tang
tau nguyén ban st dung trong nghién
ctru. Théng sé kich thuwéc co ban cla tau
dwoc thé hién chi tiét trong Bang 2.

D& khao sat anh hudng cua hinh
dang thwong tang dén dac tinh khi dong
hoc, nhém tac giad dwa ra khao sat va so
sanh déc tinh khi dong hoc clia mot sé
than tau véi hinh dang thuwong tang dang
hép khi dong da dwoc tdi wu, so véi dac
tinh khi dong hoc cla than tau véi hinh
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Hinh 5. M6 hinh than tau va thuong tdng dang hép nguyén ban
str dung trong nghién ctru, N1

Béng 2. Théng sé kich thuéc co ban cla tau ché hang str dung trong nghién ctiu

Tén Ky hiéu Tri s6 Pon vi

Chidu dai tau I6n nhat L 170 m
Chiéu dai hai tru L, 156 m
Chiéu réng tau B 23 m
Chiéu cao tau H 13.5 m
Chiéu chim toan tai T 8.5 m
Lwong chiém nuwéc D 26277 tan
Hé sb béo thé tich C, 0.73

Hé s6 béo mét cat ngang C, 0.84

Hé s6 béo duwong nwdc C, 0.92
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dang thwong tAng nguyén mau ban dau. T cac két qua tinh toan khao sat va so sanh déc tinh khi dong
hoc cac mau tau sé gidp lam rd anh hwdng cla hinh dang thuwong tAng dén déc tinh khi déng hoc than tau.
Hinh 6 thé hién mé hinh than tau ché hang véi thwong tang dang hop tdi wu b tri tai dudi tau va mdi tau
str dung trong nghién ctru.

Trén co s tinh toan mé phdng s cac déc tinh khi dong hoc clia cac mé hinh khao sat, cac két qua
thu dwoc so sanh v&i nhau thé hién trong cac két qua phan bd ap suét va van tbc dong bao quanh than tau
trén cac Hinh 7. K&t qua phan b &p suét va van téc dong bao quanh than tau cho thay rd anh hudng cla
hinh dang thuwong tang va vi tri bé tri thwong tang dén déc tinh khi déng hoc than tau da khao sat. T két
qua nay co thé thay, luc can khi ddng tac dong 1&n than tau sé anh hudng theo.

_
- »»

Thong s6 co ban cia thgng ting Théng 56 co ban cia thugng ting
Thongsb Gidtri | Donvj Thong s Gidtri | Do vi
Chidu dai, | 14.5 m Chiéu dai, 1 14.5 m
Chiéu rjng, b 170 m Chiéu réng, b 170 m
Chitu rjng 16n nhdr, bmax | 23.0 m Chiéu rjng lon nhit, bmax | 23.0 m
Chiéu cao, h 16.5 m Chiéu cao, h 16.5 m
Chifu dii vit mép, x 725 m . Chiéu dii vit mép, x 725 m
Chiéu rong vét mép, y 370 m Chiéu 1jng vit mép, y 370 m
Chidu cao vit mép, z 200 m Chiéu cao vit mép, z 2,00 m

Hinh 6. M6 hinh than tau va thuong téng dang hop khi dong bé tri tai duéi va tai mai tau N2, N3
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Bang gié tri luc can khi dong tac dong 1&n tau

No Rx, N Cx Me gidm

%
N1 5.68 0.83 0
N2 3.55 0.52 -37
N3 3.48 0.51 -39

Hinh 7. Phén bé ép suét va vén téc dong bao quanh Hinh 8. So sénh luc can khi dong tac déng 1én
thén tau khao sat N1, N2, N3 thén tau khao sat

Hinh 8 thé hién két qua tinh toan so sanh lyc can khi dong tac dong 1&n than tau khao sat. Két qua
cho thdy rd sy anh hudng cla hinh dang thwong tng va vi tri thwong tAng dén luc can khi dong tac dong
1&n than tau khao sat. két qua nay phu hop véi cac két qua phan bb ap suét va van téc dong bao quanh than
tau khao sat trén Hinh 7.

@ 4. Két luan

Thoéng qua khao sat dac tinh khi ddng hoc than tau véi thwong tAng khac nhau, bai bao da dwa ra
dwoc mot sb két qua nghién ciu anh hwéng cla hinh dang thwong tang tau dén dic tinh khi dong hoc than
tau. Trén co s& st dung phuong phap tinh toan mé phéng sé CFD, dic tinh khi déng hoc than tau duoc
phan tich lam ré. Cac két qua tinh toan mé phéng s6 nhw phan bd ap suét, van tbc dong bao quanh than tau
thu duoc 1a co s ly thuyét quan trong dé hiéu ré dwoc anh hwéng ciia hinh dang hinh hoc dén cac yéu t6
dac tinh khi ddng hoc than tau.
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Két qua nghién clru nay co thé la co s& hiru ich cho cac nha nghién cru, tinh toan thiét ké hinh
dang khi d&ng hoc than tau trong qua trinh thwc hién khao sat nghién ctru va thiét ké& kién tric cho than tau,
thwong tAng tau cling nhw cac cong trinh khac véi muc dich ti wu hinh dang khi déng hoc.

L&i cam on: Nghién ctru nay dwoc tai tro bdi Trwdng Pai hoc Bach khoa Ha Noi trong dé tai ma sb
T2016-PC024.
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