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TOM TAT

Bai bao nay trink bay mot sé két qua tinh todn thiét ké tua bin Savonius khai thac dong chay
toc dp rh.-:zp dé phat dién, phuc vu cho nhu cau cdc hé de lgp ven séng, ven bién. Pdc biét, cho
cac nhu cdu dién nang cua cdc tau thuyén. Bai bao trinh bay phzm'ﬂg phap tinh toan canh tua bin
Savonius theo nguyén ly luc can; cach tinh toan bﬂ tri thiét bi giam sitc can cho nhitng canh dang o
Vi trl khﬂng sinh moé men quay roto cua tua bin d‘e nang cao hiéu sudt rao doi ning lwong cia tua
bin vo1 dong Chay Bai bao cung gici thigu két cdu bé tri chung ciia thiét by nay theo phzrﬂ’ng an truc
dieng. Két qua tinh toan thiét ke frong bai béo ndy, sé duoc ding lam sé lidu dé che tgo mot 16 hc:rp
tua bin thuc, cung cap cho nhu cau dién ning ciia mot ho, tiéu thu tai cira séng Héng hodic cira cdc
song Mé Kong.

Tir khéa: Tua bin dong chdy, tua bin dong chay truc dung canh tu diéu chinh.
ABSTRACT

This paper presents several preliminary results for the design of Savonius turbine in order
for low-speed flows to generate electricity in coastally residential areas. Specifically, the turbine is
designed for electricity consumption of boat purposes. In particular, the first content of the paper
shows a detailed calculation methodology for the Savonius turbine blades based on potential theory.
The second content of the paper also demonstrates the methodology to determine the device layout
in order to reduce drag due to directional deviation to the upstream direction of the flow. In more

details, the distribution of the efficient device layout causes very small torque of the rotor blades of

the turbme ncreasing encrgy-transmission efficiency between the turbine and flow. The last content
of the paper also introduces the general structure in the vertical layout. All the preliminary results
of this paper will be applied as a data base to design multiple Savonius turbmes for electricin
demand wn several coastally residential areas.

Keywords: Current tuabine, Self- rotationg vertical axis current turbine.
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1. LUA CHON PHUONG AN KET CAU

D& khai thac hidu qua trong dai vén toc
thp, ta c6 thé ting kich thudc cua tua bin dya
vao mdt loai két cau tua bin Savonius duge goi
la Self- rotationg vertical axis current turbine,
tua bin hai huu truc ding, tir diéu chinh quay
canh. So sanh vdi loai tua bin Savonius truyén
théng thi c6 2 dic diém mdi duge thém vao dé
14 cac canh duge lip dai ra béi cac canh tay
don nham muc dich ting m6 mnen quay, thir 2
d6 14 mdi cip canh banh cdng tic c6 mét truc
quay riéng nhim thay d6i goc dit canh dé giam
md men can lén canh khi khong & vi tri sinh
¢6ng hitu ich. Hinh anh cia tua bin mé1 dugc
thé hién trong hinh 1.1
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Hinh I.1: Mdu thiét ké tuabin SR-VACT

Lic cdn cua dong chat léng 1én moi
canh banh céng tac vi cong thire:

R =C.q.8 (11)

C,- Hg 0 tuc can, phy thuge vao bién
dang cua vat & vi tri can nuoc bang 0,34,

q- Ap luc thiy dong duoc xdc dinh' g
=0,5.p.i", u 14 van tdc chét 16ng.

S: Tiét didn:S=d.Hvoi d 1a dudng
kinh, H 14 chiéu cao cua canh.

Canh huéng 1dm xuéng $& nhin duoc
dong ning cia dong nhiéu, mat khac canh £a0
161 1én durge xoay sao cho ¢é dién tich tuomg tac
nho nhat dé dong lrong nhan duoe nho nhat
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K#t qua chénh léch dong lwgng lam canh quay,
Péng ning cia dong chat long duoc xac dimh
bang biéu thirc:

2
m; (Nm/s). (12)

m — Khéi luong vét thé chuyén d0ng;
u — Van téc chuyén dong cta dong.

P=

Thé tich chit 1ong chuyép dong vai vén
tdc u qua tiét dién As trong 1s bang:

V. =uw A, m/s. (1.3)

Liru lugng khéi luong cia chét long bﬁng:

_G_yuA
g g

L (Ns/m) (1.4)

m

Thay gi4 tri cia m vao biéu thirc tinh
dong nang ta dugce:

2 3
P= p.H.A‘T.H _ !0¢AS.H (w) (15)
2 2
CF dwoc xac dinh:
PP
=L (1.6)

»TP 0.5 pAsa’

(¥

P la cong suit 1ém: P=T.uwva

T
T pA.du’

¥

Hé s6 cong suét C =f (A) va hé 50 md
men: C_ = f(A)

Cong suat: P = Cp pAS.uﬁ (1.8)

C.p.A .du’
4

Mé men: I = (1.9)
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Hinh 1.2 Két cau va kich thiroe cua tua bin sau cai tién

2. THIET KE TUA BIN HAI
LUU TRUC PUNG

X4c dinh chidu dai
canh tay don va canh tay lién
két hai canh déi1 dién.

L.oail tuabin Savonius
Chiéu ¢ao tuabin 1,5m
Puwong kinh tuabin | 0,5m

o

S6 n, = 180 hodc 200
v/ph, cbng suat tir 0,5 — 2kw,
T, = 106,103Nm.

Chon A = 0,7. Hg sd A
dugc xac dinh ta co thé tinh
dugce vén toc gbc trén truc:

A= O-R suy ra
H
A .
m:L=2,5 0,7 _3
R 0,5

Bang 1. Cdc théng sé ddiu vao cho trudc:

S6 vong quay trén truc tuabin n, 35v/ph
SDA vong quay trén truc may phat 0. 180v/ph
d1én 2

Buong kinh tuabin D Im
M?men trén truc cua may phat T 106.103N.m
dién mf

Chiéu cao tuabin H 1,5m
Vin tdc clia chat long tinh toan u 2.,5m/s

Vi cac thong so trén, ta c6 thé xac dmnh canh tay don
cua tua bin:

L

y=—=

F

T - MO men trén tryuc ctia tua bin; F- Luc sinh ra trén
canh tua bin.

M6 men trén truc tua bin; I:m = kT .

1y 80 truyén cua hop tang tdc:

k=n,/n=180/33,4=5,36

Luc sinh ra trén canh tuabin duoc xdc dinh bdi cong
thic: F' = p. A,

Vi nude bién: p, = 1025 kg/m® ; u 1a van tde dong
chat long chay vae canh.

Dién tich A_doi véi loai tuabin xdc dinh theo cong thire:
A=dH
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Vi d 1a duong kinh banh cong tac, H 1a
chiéu cao cia tuabin.

Tacd:p=R _Ebién d6i nguoc lai ta duge:
d=2(R—1)

Thay cac gia tri da tinh vao, ta se
tinh dugc chiu dai canh tay don tuabin, véi
duong kinh canh gao 350mm, chiéu cao tuabin
1500mm va dudng kinh tuabin 1000mm. Ta
xac dinh dwge chidu dai canh tay don cia tuabin
bang.

Pudng kinh gio bang 350mm, duong
kinh tua bin 1000mm. Thiét ké ldm sao khi
canh & vi tri nhén ndng luong thi goc dat canh

t6i vu nhat. Hueéng cua dong chat 16ng di vao
canh khi nhan ning luong can vudng gbe vo

; )
Vin tdc goc cua tuabin bang: @ = E
Daj van tbe tir 0,5 — 2,5 m/s, van t0C goc

trong Ymg cua tuabin.
Ta c6 dién tich ctia canh banh cOng tac:
A =dH

Luc tac dung 1én canh gao bing ap sudt
tac dung vao cénh gao X A_

Ap suit tic déng 1én canh gao dugc xac
dinh nhr sau: P = 0.5.p.#°

Véi p=1025 (kg/m?). Momen bing:
T=F. ; cong suit bing: P=T.®

canh gao.
3. KET QUA VA BAN LUAN
Bing 2. Két qud tinh theo timg vdn thc cy thé nhir sau:
U Van toc | Canh tay f-"lp suat | Dién tich Luc momen Cﬁl}g
oiC dén tac dung canh suat
m/s Rad/s m N/m? m? N N.m W
0,5 1 0.325 128,125 0,525 67,26 21,86 21,86
| 2 0.325 512,5 0,525 269,06 87,45 174,9
1,5 3 0.325 1153,125 0,525 605,39 196,75 590,25
2 4 0.325 2050 0,525 1076,25 349,78 1399,12
2,5 5 0 325 3203,125 0,525 1681,64 546,53 2732,65

M% phong tuabin bang phan mém Ansys fluent:

Tir két qua, ta nhan thay voi goc cup vao 70Y s€ cho md men cdn bé nhat, ta [ua chon phuong

an thiét ké nay d¢ tinh toan chiéu dai tay lién két cho tuabin.

T I

LSS N DHO6 - 7056

et i T NAM, S6 12 nam 2016
CLorokinvietnam.vn




NGHIEN CUlPU - TRAO BOI

mo phong

3 e o)
|
L urfd
R |
[ |

Hinh 1.4: Mién ap sudt phan bo trén cac canh
tuabin

Hinh 1.4: Mién van toc phan bo trén cac canh
tuabin
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Trén c& s& cac kich thude c6 duogc tir

khau thiét k&, chiing ta cé thé tinh toan dugc
c4c thong sb cuia tuabin dong chay truc ding
canh ty diéu chinh (Self- rotationg vertical axis
current turbine). Két qua tinh toan Iy thuyét va
két qua mo phong cho ta thdy su thong nhat Ve
mat gia tr1 cua cac thong s0. Su gia ting duoc
hé s6 sir Elung cong suat mot cach dang ké tur C
=0.18dén C = 0,33.%%
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