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TOM TAT

Xuét phét tir nhu cau str dung dién ndng
cta Viét Nam néi chung va cac vung séu,
vung xa, dac biét la céc vung ven bién va hai
dao ndi riéng. Viéc nghién ctru, thiét ké, ché
tao ciing nhw Idp dét va van hanh cac té6 may
tuabin dién thay triéu céng suét vira va nhé
phuc vu doi séng dén sinh kinh té ving ven
bién va héi dao la rét cén thiét va cép bach.

Tte khéa: Tuabin; thdy triéu; dién; dong chéy;

1. TONG QUAN

Nhu cdu sir dung dién ning trén thé gioi noi
chung va ¢ Viét Nam néi riéng dang khong ngung
gia ting, boi doi sdng cua ngudi dan ngdy cang
dugc nang cao va dan sd lién tuc phat trién, kéo
theo nhu ciu sir dung dién ngay mot 16n; trong khi
d6 ngudn tai nguyén thién nhién, ning luong hoa
thach dang ngay cang can kiét. Viéc bd sung cho
ngudn ning lugng hoa thach ngay cang thiéu hut
va khong 1am mat can bang vé moi truong sinh
thai cling nhur anh huong dén cac thé hé twong lai
1a thach thirc 16n nhit ma nhan loai dang phai dbi
mat. Vi vay, viéc quan tdm nghién cuu dé khai
thac hi€u qua céc dang nang luong mdi, nang

Véi nhitng két qué da nghién ctru chung toi
trinh bay phuong phép va két qua tinh toén
thiét ké tuabin cot nwéc thap (ng dung khai
thac dién thay triéu & Viét Nam, déng thoi mé
phdng dong chay trong phén dén dong cua
tuabin dé danh gia dic tinh lam viéc cua
tuabin. Tuabin tinh toan mé hinh cé théng s6
cétnwéc H=1,2m, cong suat N =1 KW.

Viét Nam.

luong tai tao nhu nang lugng mat trdi, nang luong
gid, thuy dién vira va nhd, nang lugng song, nang
lwong thiy tridu, vv... 14 rat can thiét. Vi nhiing
wu diém khong giy hai cho méi truong va gia
thanh ¢ thé canh tranh dugc nhe nhing cai tién
trong cong nghé va vat liéu ché tao, dién thay triéu
dugc xem 12 mot ngudn niang luong thay thé hiru
ich, dang dugc nhiéu nudc chi trong phat trién.
Hién nay viéc nghién ctru img dung dién thuy triéu
dé phat trién dién ¢ Viét Nam dang & giai doan
dau. Cac dé tai nghién ctru méi dat ra trong thoi
gian gan ddy véi quy md thi nghiém. [1] Hudng
nghién ctru chu yéu tap trung vao cac dang tram
dién thuy triéu c6 dap dang va ding luu tbc dong
chay.
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2. TINH TOAN THIET KE TUABIN

2.1 Luwa chon phwong phap tinh toan thiét ké
tuabin

Tinh toan thiét ké tuabin dién thuy tridu bao
gom: tinh toéan thiét ké phan din dong nhu budng,
banh cdng tac, dng hiit, canh hudng, trong 6 quan
trong nhat 1a banh cong tac. Tuabin ung dung
trong cac tram dién thay triéu thuong 1a tuabin
huéng truc cot nuée thap. Vi vy, cic phuong
phép tinh toén thiét ké tuabin dién thiy triéu ciing
1a cac phuong phép thiét ké cua tuabin hudng tryc.
Ba phuong phap tinh toan thiét ké banh cong tac
tuabin hudéng truc thuong dugc st dung la:
phuong phap luc nang, phuong phap phan b
xody va phuong phap phan bb xody — ngudn. Ca
ba phwong phap nay déu dya trén gia thiét vé dong
chay trong banh cong tac hudng truc: dong thé,
chay theo mat tru cé truc tring véi truc quay cua
tuabin.

Trong bao cdo nay ching t6i trinh bay ndi
dung tinh toan thiét ké tuabin theo phwong phap
phan b xo4y. DPay la phuong phap duoc tmg dung
phd bién nhéit ¢ nudc ta hién nay.

2.2 Co s¢'ly thuyét ciia phwong phap phan b
X04y

Nbi dung co ban cta phuwong phap phan bd
xody 1a thay thé tic dong cia profile 1én dong chét
long boi cac xoay phan bd doc theo dudng nhan
theo mét quy ludt xac dinh.

Dong tong hop chay bao profile trong chuyén
dong tuong ddi 1a tong cua dong song phing
khong nhiéu va dong cam ung tao bdi cic xody
phan b trén dudng nhan profile.

T d6 ta c6 thé xac dinh duoc van te cta dong
tong hop chay bao canh W d6 1a tong van tdc ctia

dong song phing khong nhidu W, va van toc

dong cam tng V tao bédi cic xoay. [1].

W=W_ +V 1)
Hinh chiéu vén téc trén cac truc 1a:

W, =W_, +V,
W, =W, +V,

O]

Van toc dong song phang khong nhiéu W ta
¢6 thé xac dinh dwoc d& dang théng qua luu luong
va céc thong s6 hinh hoc clia banh cong tac.

Van téc dong cam g V xac dinh phirc tap
hon. Van téc dong cam tmg V duoc coi 1a tong
clia van toc cam g V' tao nén boi cac xody phan
b trén profile gbc va van téc cam tmg V" tao nén
b&i cac xody phan b trén tat ca cac profile con
lai.

V=V'+v" 3)

Ngoai ra ta can luu ¥ ring, mdi mot xody y
phan b trén dudng nhan profile ¢é thé coi 1a tong
clia x04y v, gdy nén baoi goc va cliia dong vao va
X0ay ys gy nén bdi do cong cua profile. Boi vay
van tdc dong cam tmg s& duoc xac dinh bang: [3].

V=V, +V, (4)
Chiéu 18n céc truc ta co:

VX =V ‘X(Z +V ‘XS +V ”XO{ +V”XS

' ' " " (5)
V, =V VT

Pé tinh toan xay dung ludi profile ta chia
duong nhan profile (trong 1an tinh gan dung thir
nhét, duong nhan duoc iy 1a diy cung profile) ra
lam 6 doan (Hinh 1) va Gng dung tich phan
«Nhepomnhiaxia» cho cac diém nut. Ta xac dinh
duogc van tde dong tong hop trong chay bao twrong
dbi W, tir d6 xac dinh dugc goc nghiéng P cua
doan duong nhan va xay dung dugc toan b
duong nhan. [2].

Trang 90



TAP CHi PHAT TRIEN KH&CN, TAP 17, SO K3- 2014

Hinh 1. So db phan bd cac diém tinh toan trén day
cung profile

Véi mdi doan dudng nhan (1/6) ta co:

) w, . W
- ; COS B =—"* (6)
sin g W B W

Toa do duong nhén: [4].

Ax = l cos S, +cos .., @)
6 2
| sing, +sin g,
Ay=——r 8
y 5 > (8)
x:zn:Axi, y =Y Ay, )
1 1

2.3 Tinh tosn thiét ké tuabin mé hinh
- Cac thong so tinh toan ciia tuabin:
+Cot ap thiétké :H=12m

+ Cong sudt: N = 1 KW

+ MAu mé hinh tuabin tham khao : TIAT — 9al

+ Ti sb biu: dill =035

Dl
+ S6 canh banh cong tac: Z = 4 canh
- X4c dinh céc thong sb thiy lwc:

Luu luong qua tua bin dugc xac dinh theo céng
thic:

N 1

= = =015 M*s (10)
98LH,;7 9811205

Q

Trong d6: n - Hiéu suit chung cua to may (vi to
may cong suit nho nén so bo lay n = 0,5).

buong kinh banh cdng tac D: xac dinh theo cong
thic:

N
D= |— %
1\ 9.8LQ Y HyHy 7 (11)

1
= = 0,247(m).
\/ 9,81.18.1,2,/1,2.05 m)

Trong d6 Qy’ liy dya theo mau. Chon D1 = 0,25 m.

Xac dinh sb vong quay tua bin theo cong thuc:

nyyH, 170412

—745(v/ ph (12)
D, 0.25 (v/ph)

n’s cling duoc lay theo mau.
- Tinh toan thiét ké canh banh céng tac:

Lu6i profile canh dugc thiét ké theo phuong phép
phan b xoéy trén cung mong cua Léxokhin.

Céc thong sb ban dau dung dé tinh toan banh cong
tac 1a cot ap, luu lugng, s6 vong quay, dudng kinh
béanh cong tac va duong kinh bau tuong d6i dy/Ds,
s6 canh cua banh cong tac Z va ty 1é chiéu dai canh
trén budc ludi I/t

Banh cong tac dugc tinh toan cho 5 tiét dién tao
bai cac mit tru dong tam tir dwong kinh bau 0,35m
dén duong kinh tinh toan 1a 1m.

Cac théng s6 ban dau va cac két qua tinh todn mau
canh trén duoc cho trong phan két qua tinh toén
gom:

1. Bang tinh cac théng sb co ban cua tua bin.

2. Ban vé cac profile trong toa do twong ddi
cho 5 tiét dién tinh toan trong mat phang x, y. Trén
ban v& chi ro gbéc dit caa profile, goc va, d6 day
tuong dbi, 6 vong twong dbi fuad/L ctia profile.

3. Biéu d6 phan bd van toc va ap suat trén cac
profile.
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ddng thoi c6 thé sir dung dé xac dinh ton that dong
chay bao profile canh.

Céc biéu db nay duoc sir dung dé danh gia so
b6 chét luong va kha ning lam viéc cia ludi cénh,

- Két qua tinh toan thiét ké:

CAC THONG SO CO BAN CUA LUGI CANH BANH CONG TAC VO (n2’> =170 v/ph,
Qr’=1,8m?%s, D1=1m, Z =4 céanh)
3 . o i CAC TIET DIEN TiNH TOAN
CAC THONG SO TINH TOAN
1 2 3 4 5
Bén kinh tinh todn R 0.18 0.26 0.34 0.42 0.50
Go6c vao cua dong By (d0) 80.15 45.41 31.92 25.10 21.01
Goc ra cua dong B, (d6) 38.90 30.50 25.15 21.45 18.80
Mat d6 day canh I/t 0.990 0.815 0.732 0.670 0.620
Tri s6 goc va o (d6) 8.420 2.975 1.294 0.850 0.256
Tri s6 goc dit canh (d6) 46.339 33.723 26.872 22.290 19.59
Chiéu dai duong nhan (m) 0.280 0.333 0.391 0.442 0.487
1 T/T HANG LUONG MOX N TAT NANG LUONG HOT
Y =
A A
AN AW =
/
27 a "géégr

Hinh 2. Profile canh tiét dién thu 1

Hinh 3. Profile canh tiét dién tht 3

PROFILE CAMH TIET DIEN THU :3

TRUOMG DHEK_ HAMOT
TAT MANG LUONG HOT

!
-

=y

N B

195

son
000
a3.000
.26

Hinh 4. Profile canh tiét dién tha 5

Hinh 5. Hinh chiéu bang canh BCT
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Hinh 6. Biéu d6 phéan bd van téc trén profile cac

Pron po_van Toc iinrmt TRUONG DHAK HANOT oo Ten ae suar o TRUONG GHOK HANGT
TRen FROFILE GhE TIET DIEN ey TrEn FROFILE' CAG TIET DIEN s oo o
s ——t 2.0
e L — 1 1.50)
i
/ =
R 3 oo T R B v = o= T
e
o 2.0
— SRS e Sy
10 2,50
ni - 170,000 01 - 1.800 WAu CAMH UiGh-13 ol - 1v0.000 O - 1.800 WAU COMM UIGH-13

Hinh 7. B4 thi &p suét trén profile cAc tiét di¢n

tiet dién
*87
I | I " KET QUA TINH TOAN TON THAT TUA BIN CAPXUN
[ A TIET DIEN
1
0
© _ i _ _ |
DIEN THU Cxn = Jeta =
L 7 DIEN THU G = Jeta =
DIEN THU Cxn = Jeta =
DIEN THU Cxn = Jeta =
DIEN THU G - Jeta -
R4s S0 TON THAT BANH CONG TAC  ©.839241
R65 TINH TON THAT MUT
| R85 TRI §0 LAMDA =  B.667424
R105 TRI §0 Cy = @.365425
Cxk - 0881864 Jetak- B.813279
R125

Hinh 8. Hinh chiéu ding canh BCT

Dé danh gia chit luvgng va hiéu suit tua bin, ching
t6i da tinh toan 1y thuyét phan b van téc va ap
Suét trén céc profile canh va ton that trong chay
bao ludi canh. Két qua tinh toan cho trén cac hinh
6, 7, 9 va trén hinh 10 I& hinh dang 3D cua banh
cong tac.

BCT

Hinh 9. Bang két qua tinh toan tén thit ludi canh

Mt khac, dé phd hop véi dia hinh @ng dung tua
bin khai thac dién thay triéu, ching t6i da tinh
toan, thiét ké céc bo phan dan dong vao va ra khoi
tua bin vai hinh dang dic trung cho diéu kién tram
thuly dién cot nudc thap (xem cac hinh 11,12,13).

Trang 93



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 17, No.K3- 2014

Hinh 10. Banh cong tac

Hinh 12. Ong hat

3. PHAN TiCH VA PANH GIA KET QUA
TINH TOAN THIET KE

Dé danh gia chat luong cua tuabin thiét ké moi
chung t6i di tién hanh mo phong qué trinh 1am
viéc cua tuabin bang phan mén Fluent.

oo 050 100 ()

02 o

Hinh 14. M6 hinh md phong

Hinh 13. Canh hudng

Mo hinh dugc chia ludi ty do trong Ansys —
geomestry.
biéu kién bién md phong:

Tén mién biéu kién bién
Velocity- inlet
Inlet
Pressure — outlet
Outlet
. Wall
Tuong bao
Fluid
Vung phén tich
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Kiéu chia ludi: khong cdu trac, lugi ty do
M6 hinh tinh toan: k - € standand.

P
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S
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Pressure
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X
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Hinh 15. M6 hinh chia ludi

Hinh 16. Phan bo ap suat trong tuabin

Preszure
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105207
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- 192544
SA025 .3
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Hinh 17. Phan bé ap suét trén bé mat canh BCT

18

17.5

17

16.5

X Velocity

I
12.5

L
13.5

Hinh 18. Phan b van téc trong tuabin

¥ e oty

BS1L5E
556506
4L E1558
396509
311661
22aM12
1417614
ose=1s2
0281332
-1.13082

-

e oty

SEed2
LazEsi
3165935
191217
R0
0502198
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-3.11657

-3 As
-5 53094

Hveadly O8ND 1917 28808 38433 4E0TE

Mumaty §IMAE LOITE1 TECTE 3684 4183
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172 LI
. ¥ ety DTIITAN VEIRGT  TOAE J4END 4 MG P Hveloory D908343 | 5290F 245308 JIMETE 43301

Hinh 19. Phan b van téc trén bé& mat canh BCT theo cAc truc X,y,z

Zklacity

541605
424483
30736
100337
0731138

-0.44009
-161132

278158
-2.06378
-5.128
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Tir két qua md phong dong chay & trén ta thay
rang van toc tai cac tiét dién banh cong tac bién
thién déu, khong c6 budc nhay, khdng c6 xody cuc
bo; &p suét (&p suat du dat duoc & ddy 1a nho nhat
la -58338,8 Pa, va I6n nhit la 29601.9 Pa) tai cac
tiét dien profile 14 canh Ién hon ap suat hoi bio
hoa diéu nay chimg to rang banh cong tac ¢ ché
do thiét ké 1am viéc on dinh, ém, khdng gay ton
that lon, khong xay ra hién twong xam thyc trong
canh banh cbng tac va banh cdng tac lam viéc dat
hiéu suit cao
4. KET LUAN VA HUONG NGHIEN CUU

Trén day chiing t6i da trinh bay phuong phap
va rng dung c&c phan mém dé tinh toan thiét ké
va phan tich dong chay cua tuabin cot nudc thap
g dung khai thac dién thay triéu ¢ Viét Nam.

Két qua thu dwoc cho thiy: Mau canh thiét ké co
chat luong thuy lyc tét. La canh sudn déu, hiéu
Suét ludi canh tuong dbi cao, khong ¢ diém nao
&p suit nho hon ap sudt hoi bao hoa. Phan dan
dong tua bin ciling d3 dugc nghién ctiu tinh toan
thiét ké véi hinh dang rat dac trung phu hop voi
diéu kién cot nuée thap. Két cau tuong tw nhu vay
cling da c6 & mot sd tram thuy dién nho cua Nga
va Trung Qudc.

Tuy nhién dé danh gia chinh xac chat lugng va
hi¢u suat caa may can c6 nghién ctru thyc nghiém.
Chung t6i da ché tao tua bin mé hinh, xay dung
gia thi nghiém, Idp dat tua bin va chuan bj tién
hanh thi nghiém. Céc két qua kiém nghiém thuc
té s& dugc gisi thiéu trong cong trinh cong bé tiép
theo.

Analysis the basic parameters of the
turbine imperller low water

e Phung Van Ngoc
¢ Nguyen Vu Viet
e Do Anh Tuan

¢ Phan Van Khanh

Central Viet Nam Institute of Water Resources

ABSTRACT

Starting from the demand for electric
power in Viet Nam in general and for the
regional and remote ares, especially for
coastal regions and Islands in particular, the
research, design, fabrication, installation
and operation of tidal power turbines with
small and medium capacities for people's
daily economic life in coastal regions and
islands are indispensable and urgent. This

paper presents design methods and
calculation results of low head turbines
applied in exploiting tidal power in Vietnam.
In addition, simulation of the flow field in the
diversion of the turbine is reported to
evaluate the characteristic of the turbine
work. The turbine model has the water
column H=1,2m, N = 1KW.

Keywords: Turbine, tidal, electricity, flow, Vietham
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