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Nhu cdu str dung nding lwgng ctia con ngudi ngdy mét tang cao cting véi sw
phdt trién cta sdn xudt, giao théng va nhu cdu sinh hoat. Trong dé, phdn
Ién ngudn ndng lwong dwoc cung cdp dwdi dang dién ndng va dwoc cung
cdp tir ngudn nhién liéu hod thach, dau mé. Viéc sdn xudt dién ndng tir ddu
mé, khi dét hodc than dd dang bdc 1 nhitng bdt cdp vé vdn dé moi trudong
va hon niva ngudn nhién liéu nay dang can kiét dan. Nhitng ndm gdn day,
trén thé gici da nghién cteu va ittng dung phdt trién loai tua bin truc giao dé
khai thdc ndng lwong dong chdy ven bién, ndng lwong thily triéu phuc vu
phdt dién. Loagi tua bin nay ¢6 wu diém la két cdu don gidn, nguyén Iy hoat
dong chi yéu dwa vao ddng ndng cta dong chdy va khéng phu thudc vao
chiéu ctia dong chdy. Do d6, né rat phu hop dé khai thdc ndng lwong dong
chdy ven bién, tai cdc ctra séng, cira bién va ndng lwong thiy triéu. Viét
Nam la mdt quéc gia cé bor bién dai téi 3260 km, 3/4 dién tich dat lién la doi
nti véi hé théng séng sudi cé tiém ndng thuy dién Ién. Do vdy, viéc nghién
ctru phdt trién ngubn ndng lwong thuy dién va khai thdc ndng lwong bién cé
¥ nghia rdt thiét thuc. Khai thdc ndng lwong thuy dién Viét Nam da dat
dworc nhitng thanh twu nhdt dinh. Gan ddy, ndng lwong bién, ndng lwong
dién gié va ndang lwong dién mat troi dang dwoc nghién ciru, phdt trién. Voi
mong mudn dwa ra dwoc mau tua bin truc giao phil hop voi diéu kién dong
chdy thuc té, phuc vu cho viéc lwa chon madu tua bin, thiét ké ché tao bdnh
cbng tdc tua bin, nhém nghién ciru da di sdu nghién ctru dnh huéng cua cdc
théng sé hinh hoc (ty sé hinh hoc H/D, mdt dé ddy cdnh 1/t) dén hiéu sudt
lam viéc cua tua bin truc giao véi phwong phdp nghién cttu phdn tich ly
thuyét va xdy dung mé hinh mé phong trong méi truong Ansys Fluent . Két
qud mé phdéng khdo sdt véi bién dang canh NACA18, ty so hinh hoc H/D = 1,
dong chdy co vdn tdc tinh todn 2,5 m/s cho thdy hiéu sudt lam viéc ctia tua
bin khéng chi phu thudc vao théng sé hinh hoc ma con phu thudc vao yéu té
dong hoc (hé s6 vdn toc). Hiéu sudt dat gid tri cwc dai khi hé s6 mdt dj ddy
cdnh dat xdp xi 0,32 tng voi hé sé vdn toc dat 2,37. Trong nghién citu nay
ciing phdt hién ra rdng, véi moi mét ty 1é mat do ddy cdnh, tua bin cé mét
viing vdn tdc lam viéc nhdt dinh cho hiéu sudt cao. Pdy la co s& quan trong
dé tinh todn thiét ké tua bin truc giao.
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1. M& dau

214 bn kWh. Cac ngubn cung cip nang lugng
chinh cta Viét Nam la nhiét dién (151,35 bn

Nhu ciu s dung nguén nang lwong clia con
nguoi ngay mot ting cao do hoat dong san xuit,
giao théng va doi song. Dac biét 1a dién ndng -
mot ngudn nang lwgng ¢ nhiéu tinh ndng wu viét
nhu truyén dan don gian, sach va dé dang st
dung, ... Theo s6 liéu thong ké trong nam 2021,
téng nhu ciu nang lwong dién cda Viét Nam la

kWh), thuy dién (53,95 bn kWh) va mot phan téi
tlr nang lwong dién gié (856,31 m kWh) va dién
mat troi (worlddata.info). Trong dd, nang lwong
hoa thach la dang nang lwong khong tai tao va
tiém 4n nguy co gy 6 nhiém mdi trwong, bién
d6i khi hdu can phai loai bé dan. Piéu nay dat ra
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yéu ciu cin phai thay thé dan ngudn ning lwong
hoa thach bdi nguén nang lwong tai tao, ning
lwgng sach hon nhw thuy dién, nang lwgng dién
gi6, nang lwgng thuy triéu va nang lwgng dién
mit troi. Viét Nam 1a mot dit nwéc nam trong
khu vic nhiét déi véi 3/4 dién tich dat nwéc la
d6i ndi véi hé thong sdong ngoi kha day dic dem
lai tiém nang thuy dién rit lém. Bén canh do, Viét
Nam c6 bo bién trai dai tir Bic vao Nam véi tdng
chiéu dai 1én t&i 3260 km dem lai tiém nang khai
thac nang lwong thuy triéu, nang lwong bién rat
1én.

Trén thé gidi, da c6 kha nhiéu nghién ctru rng
dung khai thac nang lwong séng bién, nang lwong
dong hai lwu. Nhiéu thiét bi da dwoc chuyén giao
cong nghé va tré thanh san pham thwong mai.
Tuy vay, cach day khoang 10 nam, tua bin thuy
trieu van dang & giai doan nghién ctru va thi
nghiém (Dendy Satrio va nnk, 2016).

Tua bin trwc giao cht yéu dung dé khai thac
nang lwong dong chdy c6 van tdc va lwu lwong
nho. Véi ddc diém cac canh cé bién dang giéng
nhau bé tri xung quanh mét truc quay nén loai
tua bin nay c6 thé ti€p nhin dong chay tir moi
hwéng va bién déi dong nang cta dong chay
thanh co nang trén truc tua bin. Thém vao dé, véi
két cau truc dirng, phan may phat dién hoan toan
c6 thé dat cao hon mat nuwéec, tua bin ¢ thé dwoc
dé bang phao néi (Dendy Satrio va nnk, 2016). Vi
vdy, tua bin truc giao rat phu hop dé khai thac
nang lwgng dong chdy, dong hai lwu hoac gié
quan (tua bin gi6). Pay 1a dic diém vuot troi cia
loai tua bin nay so vé&i cac loai tua bin con lai. Véi
tiém nang &ng dung cta loai tua bin nay, dén nay
da c6 mot sO nghién cliu phat trién tua bin truc
giao v&i cdc quy md khac nhau. Cac thiét ké, thir
nghiém gidp nang cao dan co s& ly thuyét tinh
toan thiét ké cling nhw hiéu suit cua loai tua bin
nay. N6 tré thanh dang tua bin dac biét hiéu qua
déi véi cac dong chay thuy triéu, dong chay ven
song, ven bién. Muc dich dé khai thiac nidng lwong
cia dong chdy c6 van téc nhé va huwdéng dong
chdy bién doéi lién tuc. Trén thé gidi, cac nha
nghién ctru con xay dung y twdng khai thac nang
lwong dong chdy theo xudt hién tai khu vuc lan
can bién dang ctia 6 t6, xe buyt, tau hod bang cach
dat cac tua bin tryc giao (tua bin gi6) tai dwong
cao t6c hodc tai dwong ray tau hoa.

Tua bin tryc giao thudéc nhém may canh dan
vi vdy cac thong sd hinh hoc, bién dang ctia canh

1a yéu t6 co ban quyét dinh hiéu suit 1am viéc cia
tua bin. V&i mbi trvdmg van tdc tdc, mot ddy canh
nhat dinh thi cin c6 cic thong s6 hinh hoc twong
g nham t6i wu vé hiéu suit hoic gidm 6n hoic
on dinh vin toc (Farhan A. Khammas va nnk,
2015) va (Remi Gosselin va nnk, 2013). Vi vay,
viéc nghién cru hoan thién ly thuyét tinh todn
loai tua bin nay, tir 46 dwa ra dwoc mau banh
cong tac phu hop véi diéu kién dong chay, co
hiéu suit cao, 1a mdt ndi dung cén thiét.

2 Co s& ly thuyét dong chay qua tua bin tryc
giao

Tua bin tryc giao lam viéc theo nguyén ly luc
nang do dong chay tac dung Ién mot vat ngap.
Mot dong chay 6n dinh, dwong dong déu suén véi
van téc & xa v cung khi chdy qua bién dang cinh
cda tua bin sé xdy ra sw phan bé lai vin téc va
dwong dong, cac dwong dong & phia bung canh
c6 xu hwéng gidm téc do va tip trung, ngwoc lai
dwong dong & phia lwng canh thwa hon va van
téc dong chay tang 1én, két qua 1a hinh thanh hai
ving c6 ap sudt chénh léch. Tir d6, dan t&i ap luc
tac dung l1én bé mat canh bat déi xirng, két qua
hinh thanh mot lwc ddy canh. Lwc nay goi l1a luc
nang, néu canh dwoc gan ¢6 dinh véi truc quay
thi lwc nay sinh ra mo men lam canh quay quanh
truc (Lé Kinh Thanh, 2003) va (M. Khan va nnk,
2009). Lwc nang hay con goi la lwc thiy khi dong
hoc phu thudc vao hinh dang khi dong cia canh
va roto, v&i cac kich thwéc dic trung: dang
profile canh, chiéu dai diy cung I, chiéu dai sai
canh (v6i tua bin truc giao thi chinh 1a chiéu cao
ro to H), ban kinh r6 to R, buéc canh t (s6 1a canh
7). So d6 nguyén lam viéc cda tua bin truc giao
dugrc trinh bay trén Hinh 1.
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1van téc hop = van téc
1 t6i profil canh

van téc vong
Hinh 1 - Nguyén ly Iam viéc cua tua bin truc
giao (M. Khan va nnk, 2009)



Phwong trinh véan téc téi profil canh:
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Trong dé: w - van tdc téi profile canh m/s; v -
van toc dong chdy, m/s; % -van téc vong (van téc
dai), m/s.

Hé s6 van toc:
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Trong do: A - hé s6 van tdc, R - ban kinh rd t6,
m; w - van t6c goc, 1/s; v - van toc dong chay,
m/s.

5

“
=

-

Hinh 2 - Hé s6 van téc dong qua diy cinh tua
bin trurc giao (M. Khan va nnk, 2009)

Vi tua bin tryc giao truc dirng, hé s6 van toc
c6 y nghia rat quan trong, n6 xac dinh cac gia tri
t6i wu cua goc tdi doi vdi cac profile canh. Hinh 2
cho thdy, vin toc tdi W thay do6i ca gia tri,
phuwong va chiéu khi hé s6 van tc A c6 cac gia tri
khac nhau.

Nang lwong ctia dong chay qua canh tua bin
(Lé Danh Lién va nnk, 2003), (Dendy Satrio va
nnk, 2016):

3)

Trong dé: E - nang lwong cta dong chay; m, -
khéi lwong dong chdy qua dién tich quét A cta
banh cdng tac trong mot don vi thoi gian véi van
téc V; p - khéi lwong riéng cua chit 16ng cong tac
trong diéu kién thwong.

Dién tich quét (Dendy Satrio va nnk, 2016):

A=H.D (4)

Trong d6: A - dién tich quét, m?; D — duong
kinh banh céng tac, m; H - chiéu cao cta banh
cong tac (ro to), m.

Hiéu suét cta tuabin tryc giao:

1 =Cth Mex (5)

Trong d6: n - hiéu sut cda tua bin; C, - hé s6
cong sudt; N, - hiéu suat thuy lwc; nex - hiéu suit
co khi.

Céac thanh phan van t6c cta dong chady qua
banh cong tac ciia tua bin tryc giao dwoc xac dinh
nhw Hinh 3 (Lé Danh Lién va nnk, 2003) va (Li
W. G, 1992).

GOc tdi o cuia dong chay:

Vn
tga v, (6)

Trong d6: V, - thanh phan vin tdéc theo
phuong phap tuyén véi profile clia canh dan,
m/s; Vi - thanh phdn vin téc tiép tuyén vai
profile ctia cAnh dan, m/s.
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Hinh 3 — Cdc thanh phén vin toc dong
chdy qua canh dan cia tua bin truc giao
Luc can tong cong cho toan b vi tri thay dai

goc phwong vi cda canh banh céng tac khi banh
quay mot vong (0 < 0 < 2r), voi s6 canh banh
cong tac 1a Z, chiéu dai day cung la 1, dwoc xac
dinh theo biéu thirc (M. Khan va nnk, 2009):

ZIH % :
Fo="7 [ a(c, sin6-C, coso)do )
0
Hé s6 luc can:
ZI 2z .
A :qu(cn sin@—-C,cos)dd  (8)
. Vo 0

Céng suit cla tua bin:
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a=(C_sina—C,cosa) ©)

b=[(4 +cos6.(1-a))" + (sin 6.(1 - a))’]

Theo biéu thitc (8) cho thiy, cic thong s anh
hwdng dén cong suit cda tua bin truc giao gom:
s6 vong quay n, ty s6 hinh hoc H/D, mit do day
canh 1/t, hé s6 vén toc .

Cysin(a)

‘ > /:.\
W

Hinh 4 - Cdc thanh phin luc khi dong tic dung
1én bién dang cdnh

3. Két qua khao sat méi quan hé giira thong s6
hinh hoc té1i dac tinh canh

St dung phidn mém Ansys Fluent dé md
phong, danh gia anh hwéng mot sé thong sé hinh
hoc téi dac tinh nang lwgng cho tubin truc giao
v&i cac thong s6 nhw sau: Cong suit té6 may 3kW,
dwong kinh banh céng tac D=1000mm; bién
dang canh Naca18; Van t6c dong chay tinh toan v
= 2.5m/s (Nguyén Qudc Tuln va nnk, 2017):
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Hinh 5 - Phdn bé' van téc dong chdy qua banh
cong tic co I/t = 0.13 voi truong hop hé sé mo
men lon nhit C, = 0.13, hé sé vian téc A = 2.6

0.50
e TH (1/t20.13
0.40 FH2HH =01

==e=TH3 (I/t70.25

A

030 idaudesss 4 %\
s A N
vt

0.10

Hiéu sudt 1

0.00
1.50 2.00 2.50 3.00 3.50

Hé s8 van téc A
Hinh 6 - Purong quan hé n =f;() cho cdc truong
hop thay doi ty sé 1/t voi H/D = 1

0.00 0.50 1.00

=== Hieu sua

0.43

T T
04T // \\
= 037 A
5 il
Z 034 =4
@ //
T 031

0.28

0.25
005 010 015 020 025 030 035 040 045 050

Ty sél/t

Hinh 7 - Pwong quan hé n =f(l/t) cho cdc
trirong hop thay doi ty sé'l/t vei H/D = 1

Két qua cho thiy:

- Khi vén t6c dong chay ting hay hé s6 van téc
A tang thi hiéu suit cia cdc mé hinh tua bin
nghién ctru ting theo va dat dén gia tri 1ém nhét,
sau dé giam dan.

- Khi tang ty 1€ mat do day canh 1/t thi hiéu
suit cua tua bin ciing ting theo, theo két qua mé
phdng tinh toan thi trwong hop 1/t = 0.32 1a
treong hop tua bin 1lam viéc véi hiéu suit cao




nhat tai gia trin = 0.418 (Cp = 0.44) &ng véi A =
2.37 so véi cac tredong hop con lai.

4. Thdo ludn

Két qua mo phdéng dong chay qua diy canh
cda banh cong tac cho thiy phin bd dong chay
qua bién dang 14 canh banh cong tac c6 hién
twong dong réi, vin tdc dong chay ting dan ti
mép vao cho dén mép ra cla profile canh banh
cong tac. C6 chénh 1éch van toc gitta mat truwde va
mit sau cta bién dang canh, c6 thanh phan vin
téc xoay tron tai ving giita banh cong tic dam

5. Két ludn

Trén co s& nguyén ly lam viéc cda tua bin truc
giao, tinh wu viét cta loai tua bin truc giao truc
dlimg va két qud mo phdng dac tinh lam viéc cta
tua bin véi mot mau profile canh tiéu chuin cho
thay hoan toan c6 thé xay dung mot bd thong sd
hinh hoc ctia banh cong tic tua bin truc giao trén
co s& khado sat dic diém dong chay, diéu kién
thuy van ciia mét khu vue cu thé.

Loi cam on

Nhém nghién ctru xin dworce gii 1o cam on téi
Ban t8 chirc Hoi nghi Co hoc toan qudc vé Co khi
- Dién - Tw dong hoa da tao diéu kién ciling nhw
déng vién, tao ngubn lyc gitip nhém nghién ciru
thuc hién cong trinh nghién ctru nay. Péng thoi,
xin tran thanh cdm on Ban bién tip va Tap thé
phan bién da déng gbp y kién quy bau giip ching
t6i hoan thién bai bao nay.

Déng gdp cua cdc tdc gia

Bui Minh Hoang va Nguyén Son Tung da
nghién ctru, tim kiém tai liéu thiét ké may canh
dan, tua bin truc giao. Bui Minh Hoang phut trach
xdy dung m6 hinh va mé phdéng dong chay qua
canh tua bin nham khdo sat dic tinh hiéu suit
1am viéc ctia tua bin. Nguyén Son Tung bién soan
ndi dung bai bao. Dong thoi, Bui Minh Hoang chiu
trach nhiém doc va kiém soat 16i ban thao.

Tai liéu tham khdo

Bai bdo ddng trén tap chi

bao cho sy tao momen quay cho banh cong tac
tua bin.

Két qua phén tich ly thuyét va mé phdéng cho
thay hé s6 van tdc va ty 1é day canh 13 hai yéu t6
anh hwéng truc ti€p tdi hiéu suit lam viéc cla
tua bin. Khi ting ty 1& diy canh déng nghia véi
tang dién tich lam viéc ctia banh céng tac, nang
lwong trao doi gitra banh cong tac va dong chay
tang 1én. Tuy nhién, viéc ting dan ty 1é day cdnh
lai gay ra bat loi béi dong chay bi nhiéu dong sau
khi chdy qua canh. Nhw vay, véi mot treong van
toc nhat dinh nhé' moé hinh mé phong ta c6 thé
xac dinh dwoc mét ty 1€ day canh hop ly.
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THE EFFECT OF GEOMETRIC DEMENSIONS TO EFFICIENCY OF TIDAL FENCES
ASTRACT

Nowadays, the energy consumption always increases, particular electricity energy. Most of electricity
energy production comes from coal, natural gas or mineral oil. Electricity power is more and more
convenient and benefit. However, fossil fuel is unfriendly to environment. It is caused by greenhouse gas
emission and pollution. Renewable energy is a suggestion solution. Vietnam is a country with a coastline
3260 km long. So ocean power is a potential. Tidal turbine have been developed to exploit ocean
currents for energy generation. There are several configurations of tial turbine such as Propeller
hydrokinetic turbine, Tidal fences, Tial kites, Ducted turbine, Archimedes spiral, etc. Tial fences has
advantage feature by owning unique structure. Tidal fences are composed of several vertical aerofoil
blades which turn around a vertical main shaft. There are from three to five blades or more. This
configuration allows the tidal turbine get the ocean current from any orient. In addition, Tidal fences
have less impact on the ocean environment because there is no conduit or dam. Therefore, using Tidal
fences is one of the efficient, more environmental solution of renewable electrical power generation.
However, it’s evident that the engineers have to analyse, design the aerofoil blades such as the number
of blades, the height of blades, profile and materials, also control system. All of parameters need to
respond the area condition such as the velocity of stream, the water depth, the wave, etc. Profile, radiaus
and other geometric dimensions strongly influence the efficiency. By theorical approach, this paper
illustrates the strong relationship between profile and efficiency. The results of this research is a base
datum for design Tidal fences in a given area.

Key words: Tidal turbine, Ocean electricial power generation, Tidal fences, Renewable energy



