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VERTICAL AXIS SAVONIUS WIND TURBINE FOR LOW WIND SPEED AREA

NOBPHADON SUKSANGPANYA
PRASERT AMONRATTANASAREKUN

SAYAM SAGUANRUM Adviser

Abstract

Savonius is a vertical axis wind turbine, The turbine has two adventages. It is not only high

efficiency for Jow-speed wind but also easy to build. In this project a savonius wind turbine is designed

and constructed to testing in low-technology wind tunnel. At tip-speed ratio about unity, the effivienvy of

the savonius is 31%.
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J (5.28)

dlouseiangluyac o de 7, szaunsadmon 7, Wdonaunis (5.28)

altew: fe!
( Taﬂo;_ + OJ Cu ( Turm;- -0 ] Cﬂ
n 0.60, kk,k (0.50,)
allow = l x 2 (529)
CO C(J

+
0.60,J  kkk (0.50,)J
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o nuduiionld lay

C

rah‘uw = a”(); 2 (530)
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dlaffeufsuanufudougegaibaiuuumamaunyuuesanufuiouiiooniyld o
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T...<T (5.31)
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71 5.12 amuemsuSnad uuuiazaavesluva

= o = 1 o
wouagaguinaawla (x,») vinaudwuuuazaiwesluia

X, =a y =a

x, =0.5d v, =05d -a
x,=d—a y;=a

x, =0.85d +a vy =—a

x; =1.35d ys=—05d +a
x,=1.85d~a Vo =—a

»
e ] L 1

o =] o1 et s o : o
Tdadnndoalinuinidaridunuanify 4, dniugaquinatawlamldninauns (5.32)

1uag (5.33)
f = (A.vxl + A.ﬂ'x2 +A.vx3 + A.\'xd + A.\'x5 + A-\‘xﬁ) — 0925d (532)
6A,
Ay +Ay,+Av.+Av, + Ay + A
j’;:( 4 , Vs L Y3 sV 5 ¥'s ‘yﬁ) =0 (5.33)
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AUAY ANUA | AUA LTS
i gl 15984 Aansn :
| nde ; ; , Forqnls
Auaula Aga A1ga A0
(N/mm®y | (N/mm®) | (N/mm?)
4.6 MS5-M36 225 400 240 Low or medium carbon
4.8 MI1.6-M16 310 420 340 Low or medium carbon
5.8 M5-M24 380 520 420 Low or medium carbon
8.8 M16-M36 600 830 660 Medium carbon, Q&T
98 M1.6-M16 650 900 720 Medium carbon, Q&T
10.9 M5-M36 830 1040 940 Low carbon martensite, Q&T
12.9 M1.6-M36 970 1220 1100 Alloy, Q&T
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F <e > €
~a VF, VF,
C, ¢
X K X, n
0.014* | 0.19 1.00 0 0.56 2.30
0.021 0.21 1.00 0 0.56 2.15

0.028 0.22 1.00 0 0.56 1.99

0.042 0.24 1.00 0 0.56 1.85

0.056 0.26 1.00 0 0.56 1.71

0.070 0.27 1.00 0 0.56 1.63

0.084 0.28 1.00 0 0.56 1.55

0.110 0.30 1.00 0 0.56 1.45

0.170 0.34 1.00 0 G.56 .31

0.280 0.38 1.00 0 0.56 1.15
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0.560 0.44 1.00 0 0.56 1.00
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+14 0.014 81 22 <0.014
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A3 7.1 HAMINAADIUAZHANITATUINUATIN 1

Viomis | f,mps | @, Rad/s A w.kg | Lo -Nom | P W W C,
2.12 1.60 10.057 0.901 0.44 0.0153 0.1541 0.5272 0.2922
2.35 1.90 11.942 0.965 0.55 0.0195 0.2288 0.7181 0.3185
2.46 2.05 12.885 0.995 0.57 0.0198 0.2558 0.8238 | 0.3105
2,52 2.15 13.514 1.018 0.60 0.0209 0.2824 0.8855 0.3188_
2.79 2.40 15.085 1.027 0.71 0.0247 0.3730 1.2017 | 0.3103
2.90 2.60 16.342 1.070 0.72 0.0251 0.4098 1.3496 | 0.3036
3.21 3.00 18.857 1.116 0.83 010289 0.5451 1.8303 0.2978
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A1319 7.2 HANINAADILAZHOMIATUINATIN 2
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Voomis | fLps | Q. Radfs A w . kg Toate - Nom | P - W Powa < W G,
2.12 1.60 10.057 0.901 0.48 0.0167 0.1681 0.5272 [ 0.3188
2.35 1.90 11.942 0965 | 0.52 0.0181 0.2163 0.7181 | 0.3012
2.46 2.05 12.885 0995 | 0.59 0.0205 0.2647 0.8238 | 0.3214
2.52 2.15 13.514 1.018 [ 0.57 0.0198 0.2683 0.8855 | 0.3029
279 2.40 15.085 1.027 | 0.72 0.0251 0.3783 1.2017 | 0.3147
2.90 2.60 16.342 1.070 [ 0.75 0.0261 0.4268 1.3496 | 0.3163
3.21 3.00 18.857 1.116 | 0.85 9.0296 0.5582 1.8303 | 0.3050

o & o
1379 7.3 HANITNADDIATHANITATUINATIN 3

Vo mils S arps Q. Radfs A w, kg Bt - N -m Povae + W P W C,
2.12 1.60 10.057 0.901 | 0.46 0.0160 0.1611 0.5272 | 0.3055
235 1.90 11.942 0.965 | 0.55 0.0192 0.2287 0.7181 [ 0.3185
2.46 2.05 12.885 0995 | 0.38 0.0201 0.2602 0.8238 [ 0.3159
2.52 2.15 13.514 1.018 | 0.60 0.0209 0.2824 0.8855 [ 0.3188
2.79 2.40 15.085 1.027 | 0.70 0.0244 0.3677 1.2017 | 0.3060
2.90 2.60 16.342 1.070 | 0.72 0.0251 0.4098 1.3496 | 0.3036
3.21 3.00 18.857 1.116 | 0.84 0.0292 0.5516 1.8303 | 0.3013

M1519 7.4 wamsﬂﬂamuazwamsﬁm'smiﬂum%u

V'oomis | f.rps Q. Rad/s A w, kg Dge N om Prie + W P W C,
2.12 1.60 10.057 0.901 | 046 0.0160 0.1611 0.5272 | 0.3055
2.35 1.90 11.942 0965 | 0.54 0.0188 0.2245 0.7181 [ 0.3127
2.46 2.05 12.885 0.995 0.58 0.0201 0.2602 0.8238 0.3159
2.52 2.15 13.514 1.018 | 0.59 0.0205 0.2776 0.8855 | 0.3135
2.79 2.40 15.085 1.027 0.71 0.0247 0.3730 1.2017 } 0.3103
2.90 2.60 16.342 1.070 0.73 0.0254 0.4154 1.3496 0.3078
3.21 3.00 18.857 1.116 | 0.84 0.0292 0.5516 1.8303 | 0.3013
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(A design for Low-Speed Savonius Wind)

wwaa gnusatingn’, Uiuj%}am‘%fmum%na‘
,\ft——; P - > __,,/_/’

LIREY ﬂx‘l’)%‘iﬂnﬂ

UnAnes
aa A ﬂl; 3 o | 3 d{ wr 1 s -, [ (¥ d‘ LT 73 4 l: [ 23 =3
’mmaaﬂu‘l,uﬂaquuummumaawmwamu’lugﬂwuma = warrnariadundrnualdudmnaly wvw iy fesssund
A o o [ el ' o a € o W e o X g
Turmsndsonunseila ool fumn i nimusia il wisiuas WALTHALSaUlTRNW e ulassemildiumsaonuuuneas
T Y .A’flv o & ¥ A &l " , A0 G o o . ‘Lv \luﬂld‘g’( sLlruu
FNRDTWAIUNwwaTRIN 1§ ImummLﬂumaauqﬂnimwmmLLﬁavvaaﬂummuimﬂuwamuwmmmmm Fule lwfitlisaz et
anRanfeundsnuamtundsnulwih Tnonmudams gy Susuanluiouamdamisaniuswdouns antundeunatay sgnasly

fuedasrinioliih Wowdeumdsrunaifumdomddnc Taefafis! Wanuddny lumsaanuuyudo lusa fmmuqﬂnimwummﬁmmmﬂ

v

ﬁﬁmmwuﬂunwmuﬂmmnmmaaﬂ LLUUalUWﬂ‘ﬂNﬁJ‘i“ﬁﬂﬁﬂ']wﬂﬂ\lﬂl.l,’ﬁ'}] favaniaviyszavs BITWE (Ui

Abstract

Nowadays, we depend on many energy sources. Some source of epergy can be extinct, such as, oil, petroleum gas .Thus, we must
find some sources of energy to replace energy that can be run out, such as, solar energy, and wind energy. These are sources of energy that
produce no pollution and unlimited. In order to use this energy, we need to convert them into a usable form, which in this case; a wind
turbine is a device for converting wind energy (o electrical energy. One of the most important things of wind turbine that blades must be
designed to be able to convert mechanical energy to electrical energy elfectively, If we could design significant the blades, the wind turbine

will approach to its maximum potential.

Keywords: Vertical axis wind turbine (VAWT), Savonius Blade, Natural Energy, Clean Energy
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A Fuiwinga (m?)
Cross section area

C SanseBriids
Power coefTicient

d Eurhugmdnanaluia (m )
Blade diameter

D WU TMgUENANNTIVAM (m )

Rotation diameter

! ﬂ'ﬂN?; {revfs)
Frequency

g wsaliiurinaraalan (m/s?)
Gravity

h PONGIRI LI ( )
Blade height

KE,., WaIOWIAUNGN (/)

Kinetic energy of wind

m W (e )
Mass
m fanmslvaidena (kg/s)

Mass flow rate

m Sarmrsivadonawdy (kg/s)
Average mass flow rate

P, masluia (#)
Blade power

P,, TAMU (W)

Wind power

r SARUnUWEn YL (m )
Shaft radius

R rasfivasufiarasama (J/kg K )
Gas constant of air

S TELLATONIDI URR (m )
Blade overlap

T VNN (K )

Air temperature

Tow  Wsabiempaluwe (N -m)
Blade torque

L ATNELNA (m/s)
Blade velocity

’ esaaadngluiie (m/s)
incoming wind vclocity

v ANASIANBENANNIUNG ( m /5 )
Exiting wind velocity

w R neasLe (kg )
Weight

2 Fandmenud uwesonnuiey

Tip-speed ratio

A, desrmemadiluwedanudiasily C, @
Tip-speed ratio

Q dneuSaBeam (rad/s)
Angular velocity

) ATINMAMMINMIF (kg /i)

Wind density
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2.12 1.60 10.1 0.90 0.46 L0.016 0.161 0.527 0.305
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