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PRELIMINARY DETERMINATION OF GEOMETRICAL
AND HYDRODYNAMIC PARAMETERS FOR A MARINE CURRENT
TURBINE WORKING STABLY
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TOM TAT

Bai bdo nay giéi thiéu nhitng két qua bude dau cia viée nghién cieu ndng lwong dai duong,
Xac dinh cac kich thirée co ban cita tuabin dong chay dai duong lam viéc o van foc dong chay phi
hop voi tiem ning, nang luong dong chay dai dwong cia mét s6 noi ngodi bién khoi Viét Nam. Cic
tinh todn nham xdc dinh mét kiéu !r.:‘r'r'p dat dira trén s can b&'ng lirc thuy dong dé gtk trang thai lam
viée clia hé théng tuabin ngoai dai dwong. Phwong dn dam bdo huwomg twong tde ciia dong chdy véi
hé thong canh. Cdch bo tri, cdch thiét ké dé hé théng canh cé truc ciia vé to lubn ludn trimg véi truc
ciia dong chdy. Phuong an b tri chung dé triét tiéu mé men can cua tuabin tée déng lén hé thing
khung dam treo tuabin ciing voi cdc luc thity dong va cde mé men thuy dong tqo nén trang thai lam
viéc can bang cia tuabin trong dai duong. Céc tinh toan nay la rat quan trong nham dam bdo hé
théng tuabin cé duoc sy cdn bang tot nhat khi lam viéc ngodi dai duwong.

T khéa: Tua bin dong chiéu dai duong; Phén té cénh.

ABSTRACT

This paper presents several prelimimary resulis in initial ocean energy researches. Preliminary
geometrical parameters for marine current turbines working at ocean currvent velocities, which are
proper in offshore potentials of Vietnam, are determined. The determination is considered based on
conservation of hydrodynamic forces in order to stabilize the working system of underwater ocean
turbine The current stabilization conditions between turbine blades and upstream are also studied,
Accordingly, the rotor assessment and design are also studied to align with upstream direction. As
the results, the negative torque of the turbine blades due to hvdrodynamic effects working on the
rotor ts automatically ignored, making the mechanical svstem of the turbine stable in the ocean
This evaluation 1s significant in order to keep the turbine system, includin g hydrodynamic operation
and mechanical operation, working at the highly efficient conditions.

Keywords: Marine current turbines, blade element.
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1. THONG SO THIET KE

Tua bin dong hai luu kiéu truc ngang
100kW.

Vin tc ctia dong hai huu 2.5 m/s.

Lam viéc theo nguyén tic tr xac 1ap on
dinh vi tri trong dong chay.

Phuong 4n hai tuabin bd tri déi ximg
(moi tua bin S0kW).

So d6 nguyén 1y lam viéc cua tuabin
dong chay tu 6n dinh vi tri:
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Véi két cau va nguyeén tac dinh vi tuabin
trong dong chay, nhu vay tuabin sé€ tu dong
xoay huong luén ludn dam bao truc cua tuabin
triing vai truc cua dong chay. Vi tri ctia hé thong
tuabin dugc tinh toan sao cho khong anh huong
dén cac phuong tién giao thong trén mait bién
va hé théng canh tuabin lam viée trong ving ¢o
thay doi khong dang ké theo cac phuong tai not
lap dat. Trong khuon khé bai bao nay, ching toi
d1 xac dinh cac kich thude cua canh dé ché tao
phan roto cua tuabin - Bo phan chinh quyét dinh
chat lirong cua tuabin dong chay truc ngang.

Xac dinh cac kich thwoe co ban cua hé
thong canh tuabin

Xac dinh dudng kinh:
Ta co:
1 1 aD?
P=Cos pdVilely Cp3-p— 3 Ny Tl
8P
Suyra: D= S (m).
Cp-P-TTNV ]z Tlg

P- Cnng sudtyéu cau. (W), C Hé s6 cong
suat. p- Khm hrong riéng cua nudc blen (kg/n'ﬁ)
v- Vin tdc d{?ng chay (m/s),n_; p,_.— Higu suat co
khi; Hiéu sudt may phat.

V6iP=50.10°(W);n, =098:n_.=0,98;
v =2.5(m/8); p= 1030 (kg/m?).

C - Chon theo 2 dd thi1 sau: Chon $O
canh the::: A=f(z). Sau do chon C = f(A).

— ¥ == - - & — = . == —

M ol Pl

- . £ - i -, = ;. - £ s A & e = - - - e B = I . ol [ — M- £3

Hinh 1.2: Hé 56 cong suat Cp theo ti toc dau mut
canh A
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Z=3 theo 46 thi 1 A=4, dya vao d6 thi 2 C =
0.47. Tinh duoc: D =4.07 (m), ta ¢ van toc
quay ciaa roto 2.

AV _ 42,5
R 2,035

=4 9(rad/s)

Bang thong s6 cua roto tua bin:

Thong | D n vin £)
S50 (m) | (vg/p)| toc (rad/s)

407 {n=47| 2.5 4.9 4

2. TINH TOAN THIET KE CANH TUABIN

Chon Profin NACA 63824 cho cac mat
cat doc theo chiéu dai cénh. Sau nay ta sé thay
d6i profin tai viing chan canh d& dam bao diéu
kién bén.

Véi profill NACA 5 s6: Pinh nghia véi
5 56 fur nhién. S6 thir nhat phan vm 0.15 cho ta
hé s6 luc nang CL thiét ké. 2 s6 tiép theo chia
cho 20 cho ta khoang cach tir 6 day lén nhat
dén ddu mii1 canh. 2 s6 cudi chi d6 day 16n nhat
tinh theo phan trim day cung.

Ta chon profill NACA 63-824 dé nghién
ctru tinh toan cho canh tuabin do Naca 63-824
tao fue néng tot, ¢6 tim 4p dam bao d6 6n dinh.

Moi mét profin, ta c6 duge mét 4o thi
mdi quan hé cta C, theo o, C theo a va hé 50

y=C,/Ctheow vm NACA 63824 ta cé cdc dd
thi nhu SEU.I

+ Su thay d6i cua hé s6 Iyrc nang C theo
g0c tan (hinh 1.4).

+ Su thay déi cta ti 6 luc nang trén luc
can C.C_ theo goc tan (hinh 1.4).
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Hinh 1.4: Sy phu thuée CL vao goc tin cia
NACA 63824

Hinh 1 5: Su phy thuge C /C, vao goc tan
NACA 63824

T 2 d6 thi trén, ta ¢d thé x4c dinh duoc
goc tan 161 wu. Ta c6 =5°. Khi xac dinh dugc
goc tan toi wu ta sé xac dinh duge hé 36 lye
ning va lyc can tal goc tan t6i wu C, = 1,006;
C.= 0,00697.

Nghién citu dong luong canh kin guay
va tim duoge biéu thire sau:

%2; Z. —( C,sing—-C,cosg)=8r.Ax".a.(1-a)

£ N ) ;-. A Iy r r Qf'
Va1 Ala ti s6 vin t6¢ mut canh A = 0

b )

. ' oo . 44 . ,
vax = E 4 ti $O ban kinh.

Pé tién tinh toan g1a st C = 0 khi do:

-1

1 Wwe _ ¢
— 7 —(C . sne-C,conpl=— 7 — C, sin@g =87 ix a{l-a}
L R & 0 @ U R v

Thay vao biéu thue trén ta co:
8r.Ax a

\/(l —a)y +27 v (1 + a')”
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Vé phai coa biéu thirc trén phu thudce

vao hé s dong a, a’. PE hiéu suit cia canh max d6ng 16 nhét. Ta c6 bang quan hé gifta: % vax.
C oy ala | I 2
thi a, a’ phéai thoa mén: a =3 va a'= 0 7 52 c _ 167
, 4 2
Thay gia tr] cia a va a’ vao biéu thuc ZC 5-9-/1\/-9— + (Ax+ ﬁ;)z

trén ta co:

167

9

9.,1Ji+ (Ax+—-)

94 x

Dura vao do thi ta ¢6 véi Z=3, x=4,Vdi

Z =3, Cl=1.006 sao cho hé so chat lwgng khi

Viée ché tao hinh dang canh tua bin theo
dudng cong nay la rit khé dat &6 chinh xic. Ta
xiy dyng ddy cung canh 13 mdt duvong thing
di qua 70% va 90% ban kinh, dudng thing nay
van dam bao ving hiéu sudt cao.

0.4
G35 -
x B cR 0.1
Q.1 | 03970 02531 02 . -
02 {03650| 02370 ., [ T
03 | 03009 02209 ars - RS
04 | 02184 0.2048 nE S
05 | 02089 0.1887 g-gﬁ
06 [01793] 01726 .
o7 [ 01565 0.1365 R - — |
08 | 01386 O 1204 .2 0.3 bo s 1.0 1.2
09 01245 01245 5 P T i — < 1aTsca Tk
10 01125 O 1008
M= fle R) trde va sau
hiéu chinh

Hinh 1 12: D6 thi ¢/R theo 1 56 bén kinh x trirde va sau kin lnéu chinh

Dé xé4c dinh goc dit canh B ta x4c dinh gdc phuong vi cdnh ¢ cua dong theo cdng thic:

7 :%.ac tan(il-—) . Goc dat canh: B = @-o véi o =5 49.
B

X o | P r ¢/R C, C,, C, C,,,

0.1 44 .4 39.4 0 2035 {(.2531 1.006 1.006 0.00697 | 0.00697
02 342 29.4 0.4070 0.2370 1.006 1.006 0.00697 | 0.00697
0.3 26.5 21.5 0.6105 0.2209 1 006 i 006 0.00697 | 0.00697
0.4 24 .4 194 0 8140 0 2048 1 006 1 006 0.00697 | 0.00697
0.5 17.7 127 1.O175 0.1887 1.006 1.006 0.00697 | 0.00697
0.6 5.1 10.] 1.2210 01726 1.006 1.006 0.00697 | (.00697
0.7 131 8.1 1.4245 0 1565 1.006 1 006 0.00697 | 0.00697
038 1.5 6.5 1.6280 0.1404 1.006 1 006 0 00697 | 0.00697
0.9 10.3 53 1 8315 0.1243 1.006 1.006 0 00697 | 0.00697
1.0 9.3 4.3 2.0350 0.1008 1.006 1.006 {0 40697 | 0.00697
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Vin tdc tuyét doi:

o
o - —
__-!

RolLor

| B - ) —_
. & .
(1 —a)V, | C;(j planc

| V

Vin toc tuyét doi:

=y T+ li-axt

1., 2
3 907 x*

Trong dé:

Luc dong chay tac dung 1én canh tua bin:

Rotor planc

L=0,5.p.c.C.V-

-Luc néng:
D =0,5.p.c.C,.V*

-Lre can:

Xét 1 phan t6 c4nh ta c6 Jyc va mo men
tac dung 1én canh tuabin:

dT = Z.P .dr
dT = Z (L.cos¢ + D.sing)dr = Z.( 0,5.pc.C.
V2.coso + 0,5.p.c.CD.V2.sing)dr.
dM =r.Z.P_dr
dM =r.Z.(L.sing — D.cos@)dr = Z..
(0,5.p.c.CL.V2sing — 0,5.p.c.CD.VZ.cosg)dr

Ta chia canh 1am 9 phan véi 10 mat cit
ta co:
M =05.P Zr. Vi (C,,.-sinp, —C,, ..
cospth).S,_

Vol C  Lahe s6 e nang cia profile

’

canh tmg vé1 gde tén a.

Cy LA hé 50 luc can profile canh img
véi gdc tan o SO canh tua bin (Z=3).

S, Dién tich phan t6 canh cua moi

P.=L.cosg + D.sing. thanh phan canh tuabm: §_=ar, & 4_;**‘ :
' o P = L.sing — D.cono.
3. KET QUA TINH TOAN
Két gua tinh toan: Ta ¢6 cong sudt cua tua bin P = M.Q
- C, S, Sing,, Cosg,, a' P(KW)
0.2035 0 498081 0.10359 0.633380 (.773840 1.388888
0.2035 0463647 0.094352 (0.505280 (0.8629549 0347222
0.2035 (0429214 0 087345 04297232 0.9029606 0 154320
02035 0.394780 0 080338 0 3591825 0.93326733 0.086805
02035 0 360347 0.073331 0 2823414 0.9383139 0.055555
02035 () 325913 0.066323 0 2436150 0.9698720 0 038502
0.2035 0291430 0.059316 {0 2130303 09770455 0.028344
02035 0257046 (.052509 0.189095 0 9819587 0021701
(.2035 0222613 0.045302 0 1702094 (.9854078 0.017146
Céng suat 1o tuabin tar van tde dong chay cua diém tinh toan 5 OR5
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4. KET LUAN

Trén co s& lua chon ¢du hinh, lya chon
profile canh cho cac phéin th canh, goc xaﬁn,
goc didt canh, bé rdng cdnh theo ban kinh cua
thudt todn tuyén tinh. Ta lua chon s canh. Lya
chon ty s6 dau mit cinh phu hop véi triét 1y
toi wu cc diém phdi hop gitra may phét va hé
théng canh ciia tuabin dong chay, ching ta da
thiét ké duoc mot can hinh dép ung duoc cang
suit cia tuabin tai gia tri cia van tdc tai diém
tinh toan. <
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