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PHUONG PHAP VA KET QUA TiNH TOAN THIET KE TUABIN
COT NUGC THAP UNG DUNG KHAI THAC DIEN THUY TRIEU
O VIET NAM

PGS. TS. Nguyén Vii Viét
ThS. P§ Anh Tuén,

KS.Trin Tién Diing

Vién khoa hoc Thuy loi Viét Nam

Tém tit: Xudt phat tir nhu cau sir dung dién nang cua Viét Nam noi chung va cdc ving sdu,
vung xa, ddc biét la cac vung ven blen va Hai dao noi riéng, viéc nghién ciu, thiét ké, ché tao
ciing nhuw ldp ddt va vin hanh cdc 16 mdy tuabin dién thiy trleu cong suat vita va nho phuc vu
doi song dan sinh kinh té ving ven bién va Hai dao la rat can thiét va cap bach. Bai bdo nay
trinh bay phwong phdp va két qua tinh todn thiét ké tuabin cét nwée thap ung dung khai thac
dién thiy triéu & Viét Nam, dong thoi mé phong dong chdy trong phan dan dong cua tuabin dé
danh gia ddac tinh lam viéc cua tuabin. Tuabin tinh todn mé hinh co théng so cot nwoec H = 1,2
m, cong suat N =1KW.

Summary: Starting from the demand for power in Vietnam in general and the regional and rem
ote areas, especially coastal regions and Islands in particular. The research,design, fabrication
and installation and operation of tidal power turbine capacity to

serve small and people's daily economic life of coastal regions and Islands is essential and urgen
t. This report presents methods and results of calculations designed low h-

ead turbine applications exploiting tidal power in Vietnam, and simulate the flow in the diversio
n of the turbine to evaluate the characteristics of the turbine work . Turbine model calculates the
water column parameters H = 1,2 m, N = I KW capacity.

V6i nhitng uu diém khong gdy hai cho mai
truong va gia thanh cé thé canh tranh dugc
nho nhimng cai tién cong nghé va vat lidu ché
tao, dién thuy triéu dugc xem la mot nguf‘m
ning luong thay thé hiru ich, dang dwoc nhiéu
nude chu trong phat trién.

I. TONG QUAN*

Nhu cau sir dung dién ning trén thé gidi noi
chung va ¢ Viét Nam ndi ri€ng dang khong
ngimg gia ting, boi doi séng cua ngudi dan
ngdy cang dugc niang cao va dan s lién tuc
tang. Trong khi d6 ngudn tai nguyén thién

nhién, nang lugng hoa thach dang ngay cang
can kiét. Viéc bo sung cho ngudn ning luong
hoa thach thiéu hut va khong lam mat cin
bang vé moi truong sinh thai cling nhu anh
huong dén cac thé hé twong lai 1a thach thuc
16n nhat ma nhan loai dang phai d6i mat. Vi
vay, viéc nghién ctru dé khai thac hiéu qua cac
dang nang luong moi, ndng lugng tai tao nhu
nang luong mat troi, nang luong gio, thuy dién
vua va nho, nang luong song, nang luong thuy
triéu.v.v... 1a rat can thiét.[2]

Nguwoi phdn bién: TS. Vii Chi Cuong

Hién nay viéc nghién ctu ung dung dién thuy
triéu ¢ Viét Nam dang trong giai doan dau.
Céc nghién ctru trong thoi gian gan day méi ¢
quy mé thi nghiém. Huéng nghién ctru chu
yeu tdp trung vao cac dang tram dién thuy
triéu c6 dap dang va dung luu téc dong chay.

Nam 2010, d¢ tai cap bd: “Nghién ciu thiét
ké, ché tao va lép dat to may dién thiuy triéu co
cong suat dén SKW phuc vu dan sinh kinh té
vung ven bién va hai dao” do Vién Thuy dién
va Nang lugng tai tao — Vién Khoa hoc Thuy
loi Viét Nam dang duoc trién khai thuc hién
va dén nay di c6 mot sb két qua bude dau.
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II. TiNH TOAN THIET KE TUABIN

2.1. Lwa chon phwong phap tinh toan
thiet ke tuabin

Tinh toan thiét ké tuabin dién thuy triéu bao
gom: tinh toan thiét ké phan din dong nhu
budng, banh cong tac, 6ng hut, canh hudng,
trong d6 quan trong nhat 1a banh cong tac
(BCT). Tuabin rng dung trong cac tram dién
thiy triéu thuong 13 tuabin huéng truc cot
nudc thap, vi vy, cac phuong phap tinh toan
thiét ké Tuabin dién thiy triéu ciing theo
phuong phép thiét ké cia Tuabin hudng truc.
Ba phuong phap tinh toan thiét ké banh cong
tac tuabin hudng truc thuong dugce su dung la:
phuong phép luc nang, phucrng phép phan bo
xody va phuong phap phan bd xody — nguon
Ca ba phuong phap nay déu dua trén gia thiét
vé dong chay trong banh cong tic hudng truc:
dong thé, chay theo mat tru c6 truc trung véi
truc quay cua tuabin.

Trong bai bao nay, chiing t6i trinh bay ndi
dung tinh toan thiét ké tuabin theo phuong
phap phan bd xoay. Day la phuong phap dugc
mg dung pho bién nhat & nude ta hién nay.

2.2. Tinh toan thiét ké tuabin mé hinh

- Cac thong sb tinh toan cua tuabin:

+ CoOt nude tinh toan: Hrx = 1,2 m

+ Cong suét tinh toan: N = 1 KW

+ Mau mé hinh tuabin tham khao : TIAT — 9al
+ Theo duong dic tinh tong hop ctia md hinh
ITAT —9al c6 :

+ Luu luong quy din: Q;” = 1,8 m’/s

+ Sb vong quay quy dan: n;” = 170 v/p

+ Ti sb bau: ~035
|

+ 86 canh banh cong tac: Z = 4 canh
- Xac dinh céc thong so thiy hwrc:
Luu Iuvgng qua tua bin dugc xac dinh theo
cong thirc:

N B 1
981.Hy My 9,81.1,2.05

Q= = 0157,

Trong d6: 1 - Hiéu suat chung cta t6 may (vi
t0 may cong suat nho nén so bd lay nrv = 0,5).

Duong kinh banh cong tac D; xac dinh theo
cong thirc:

])1 \/ NTK —
9,81 Ql A Hygr My

=0,247(m)

1
- \/ 9.81.18.1,2,/1,2.0,5
Trong do :
-Qy’ : Luu luong quy dan tai diém thiét ké.
- Chon D;=0,25 m.
Xac dinh s6 vong quay tuabin theo cong thirc:

. JH
niHy 170412 — 745(v/ph)

n=
D, 0,25
Trong do:
-n,’: S6 vong quy dan tai diém thiét ké.

- Tinh toan thiét ké canh banh cong tac:

Ludi profile canh dugc thiét ké theo phuong
phap phan b xody trén cung mong cla
Léxokhin.

Céc thong s6 ban dau dung dé tinh toan banh
cong tac 1a cot ap, luu lugng, sb vong quay,
dudng kinh banh cong tic va dudng kinh bau
twong d6i dy/Dy, s6 canh ciia banh cong tac Z
va ty 1& chiéu dai canh trén mat d6 ddy canh 1/t.
Banh cong tac dugc tinh toan cho 5 tiét dién
tao boi cac mat try dong tdm tir duong kinh
bau 0,35m dén duong kinh tinh toan 1a 1m.

Céc thong s6 ban dau va cac két qua tinh toan
mau canh trén dugc cho trong phan ket qua
tinh toan gom:

1. Bang tinh cac thong s6 co ban cua tua bin.

2. Ban v& cac profile trong toa do twong ddi
cho 5 tiét dién tinh toan trong mit phang x, y.
Trén ban v€ chi rd goc dit cia profile, goc va,
mat d6 diy canh, do vong twong ddi fra/L cta
profile.

3. Bicu do phan bo van toc va ap suat trén cac
profile.
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Cac biéu d6 nay duoc st dung dé danh gia so
bd chat lugng va kha nang lam viéc cua ludi

- Két qua tinh toan thiét ké:
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canh, déng thoi c6 thé sir dung dé xac dinh ton
that dong chay bao profile canh.

CAC THONG SO CO BAN CUA LUOI CANH BANH CONG TAC VOI

(n;’ =170 v/ph, Q;’ = 1,8 m’/s, D, = 1 m, Z = 4 c4nh)

CAC THONG SO TiNH TOAN i CA2C TIET DI%N TINH T(XAN 5
Ban kinh tinh toan R; =wr; (m) 0.18 0.26 0.34 0.42 0.50
Goc vao cua dong f; (d9)
__ Cm 80.15 45.41 31.92 25.10 21.01
tgp, =
u,=Cy
Goc ra cua dong 5, (do)
__ Sm 38.90 30.50 25.15 21.45 18.80
tgP, =

U, =Cyy

Mat dé day canh I/t (t= 2m/0Y 0.990 0.815 0.732 0.670 0.620
Tri 56 goc va a. (do)

sino, = A, 8.420 2.975 1.294 0.850 0.256

2kW,;

Tri s6 goc ddat canh (d4)
_ 46.339 33.723 26.872 22.290 19.59
Bi =P o
Chiéu dai dwong nhdn (m) 0.280 0.333 0.391 0.442 0.487
- T
- Lt
A

aw o oo

uuuuuu

nnnnnn
as.000
204

Hinh 2: Profile canh tiét dién thir 1 Finh 3- Profile canh tiét dién thir 3

Hinh 5: Hinh chiéu bang canh BCT
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Hinh 6: Biéu do phdn bé vin toc trén
profile cac tiét dién
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Hinh 8: Hinh chiéu ditng canh BCT

bé danh gia chit luong va hic¢u suét Tua bin,
chung t6i da tinh toan 1y thuyét phan bd van
tdc va ap sudt trén cac 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 1a hinh
dang 3D cua banh cong tac.

Hinh 10: Banh cong tac

32

dién

sessmr =

DIEN THU
DIEN THU

Gxn
GCxn
Gxn
Cxn
Cxn

Jeta
Jeta
Jeta
Jeta
Jeta

8.8137
DIEN THU 8.81086
DIEN THU 8.8893

DIEN THU 0.0082
S0 TON THAT BANH CONG IAC
TINH TON THAT MUT

TRI S0 LAMDA =
TRI 50 Cy =
Cxk =

8.039241

B.667424
B8.36542

5
B.8081864 Jetak= @.013279

Hinh 9: Bang két qua tinh todn ton thdt
luoi canh BCT

Mit khéac, dé phu hop véi dia hinh tng dung
Tuabin khai thac dién thuy tridu, ching t6i da
tinh toan, thiét ké cac bo phan dan dong vao va
ra khoi tua bin véi hinh dang dac trung cho
diéu kién tram thay dién cot nudc thép (xem
cac hinh 11,12,13).
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Hinh 11: Buéng tuabin
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Hinh 12: Ong hut - Hinh 13: Canh hudng

III. PHAN TiCH VA PANH GIA KET QUA Mo hinh duge chia ludi ty do trong Ansys —
TINH TOAN THIET KE geomestry.

Pé danh gia chit luong cta Tuabin thiét ké Diéu kién bién mo phong:
chung t6i tién hanh mo6 phong qué trinh lam

viéc cua tuabin bﬁng phén mén Fluent. Tén midn Pidu kién bién
Inlet Velocity- inlet
Outlet Pressure — outlet
Tuong bao Wall
Vung phan tich Fluid

e i Kiéu chia ludi: khong céu truc, ludi tu do
. Lo o M0 hinh tinh toan: k - € standand.
Hinh 14: M6 hinh mé phong
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Hinh 15: M6 hinh chia ludi
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Hinh 16: Phén bé dp sudt va vdn téc trong tuabin
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Hinh 17: Phdn b6 dp sudt trén bé mat canh BCT
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X Velocity
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Hinh 18: Phén bé vin toc trong tuabin

Ve oy

G551
5 6306
4 51558
395609
ERRL-3]
226112
141761
o5
0261332
-1.13082

¥ Velachy

by
smA2
265 :';::
3.16935 JOHIE
181217 1 3
i T
e -ty
-185938 183
3.11657 1
-3 IS5 -180 M
55300 4 Y

BEE
Fvenoly 0SS 19TFIT 2605 S843N 40T1H

Wvesly )M §IT0E EDTE 284 414a

Hvemchy DTIZTE T6IMT 766 A&6RD 4 MG

Hvenofy DAS6M3 14254 245305 3METS QXIS

Hinh 19: Phdn bé vén toc trén bé mat canh BCT theo cdc truc X0z

Tir két qua mo phong dong chay & trén ta thiy
rang van toc tai cac tiét dién banh cong tac
bién thién déu, khong cé budc nhay, khong cd
x04ay cuc bd; ap suat (ap suat du dat duge &
day 1a nho nhét 1a -58338,8 Pa, va 16n nhét 1a
29601.9 Pa) tai cac tiét dién profile 14 canh 16n
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hon ap suét hoi bdo hoa diéu nay chimg to
rang banh cong tac & ché do thiét ké lam viéc
on dinh, ém, khong giy ton that 16n, khong
xay ra hién tugng xam thuc trong cac banh
cong tac va banh cong tac lam viéc dat hi€u
suét cao.
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IV. KET LUAN VA HUONG NGHIEN CUU

Trén day chung t6i da trinh bay phuong phap
va mg dung cic phin mém dé tinh toan thiét
ké va phan tich dong chay cua tuabin cot nudc
thip mg dung khai thac dién thuy tridu ¢ Viét
Nam. Két qua thu duoc cho thiy:

Mau canh thiét ké c6 chat luong thuy luc tot.
L& canh sudn déu, hiéu suit ludi canh tuong
d6i cao, khong co diém nao ap suit nho hon ap
suat hoi bao hoa.

Phan dan dong Tuabin ciing dd dugc nghién
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hiéu suit ctia may can c6 nghién ciu thuc
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