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'- PIGY: micro wind turbines
(100 W to 50 kw)

Can be standalone or grid connected

Standalone systems- ideal choice for
decentralized rural electrification
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SUINPPNENTS Off WING EIECTRICRNS
etSeEreor (WEE) -

2 MicreigleReligeligle
NeEalised as drive
PNEETEraLor

= SiElectrical load
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fifcations.of turbine==

T IE VEItICAI XIS SaVonius
Lerigfts = 1d0icm
f. dth a0iem
= 1ckness 36 gauge sheet steel
Length of shaft: 120 cm
Shafit diameter: 15 mm
Bearings: Ball bearings on two ends
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apaC|ty off 3-ph' alternator: 432 \V/A
£ s rectlﬂed to supply 12V, 36 A DC
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FOWVERCoerTicient ,C,
="Pewer extracted from wind
= = Tnput wind power
== Where Input wind power= 0.5*density

e --_-

"-"-' = 0f air*area of turbine rotor*cube of wind
speed

Tip speed ratio, A (radians)= 2*n*R/v
where R= radius of rotor
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QIEStiNG of WEG unit
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@lsseny/ations at 7 m/s

ONtNOItage of Output'clirrent of RoLeFSpeed
ANIEELO), alteratox (=I=%)

VS A
1.0 . 6.5 422
E 65 443

6.0 461

6.0 474
4.5 015
4.0 534
2.5 559
145 623
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®lskery/ations at 15 m/si

SIIEHVeItagerof | Output CUEntier | Rotor speed
A IEIIELOIR(\) alternater (A) (R

.U
14.0 1366
13.0 1382
1 =) 1399
10.5 1421
9.5 1443
9.5 1554
7.5 1571
6.5 1588
5.0 1604
3.5 1617
3.0 1634
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BResting of alternator
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SOIENOSS — neglected.
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PEAphase winding resistance = 0.05 ohm

e —
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~ Alternator was run as a motor to calculate
copper losses and mechanical losses at
Various speeds.
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WIEBIENICAl 10SS at VarOUSSIIEEUES

SPEc@ iAlternator (RPM) | Mechanicallloss
. W

100 : 154

200 . 1.6

300) . 1.95

AU 2.30

=00 254
~ | 600 2.65
—

700 2.78

0)0 2.88
900 3.08
1000 3.18
1100 3.32
1200 3.46
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At 7 myS

Huiof | Electricall | Generator, | Tiurbine Generator | WEG
SEED ezt Boyye OOWEY SPETHiICIERCY " EHCIENCY,
GEVIT [esistancer [ output (W) | coefficient | (op) )

| (ohm) (p-u)
£ | 0.15 7.0 0.098 45.0 35

0123 10.0 0.114 57.0 5.3

0.33 12.0 0.128 63.0 6.5
0.50 18.0 0.169 72.0 9.7
1.00 20.0 0.180 76.0 11.0
1.37 22.0 0.195 76.0 12.0
3.00 19.0 0.166 76.0 10.1
6.66 15.0 0.141 72.0 8.1
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Electical
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[ESIStance
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Generator
POWEIR
output (W)

Turbine
POWEr

COETficient
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Geng_ra;gjr
ETfiCIENCY,
()

WEG. i

effiicIency.
(%0)

- |0.16

38.0

0.037

69.0

2.1

1025

49.0

0.044

76.0

2.7

0.38

65.0

0.054

62.0

3.6

0.65

66.0

0.068

87.0

4.7
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0:60

69.0

0.069

88.0

4.9

1.05

95.0

0.072

89.0

5.2

1.10

100

0.075

90.0

2.5

1.60

90.0

0.068

90.0

4.9

2.00

85.0

0.064

91.0

4.6

2.90

73.0

0.055

89.0

4.0

4.42

54.0

0.042

87.0

3.0

5.33

48.0

0.038

86.0

2.6
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SUSINEIRCONStIuction=Rs.5000
Euipment life assumed= 15 years
e Bstirate = 12 %
—C 'pital Recovery factor (CRF) calculated from

II:-:-

'l..'-
el g

= jfeand interest rate
I—evelised cost= capital cost * CRF

Generation cost = Levelised cost/(energy.
generated per annum)
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=NTICHeasibility SHIG(GEILE )

Welgullsezls WVEeIullShape Estimatedienergy: | Levelised
pararngier, G (s YelEmlia s g el W) GENEratonrcost
(Rs/kWh)

1.5 64.04 18.3
2.5 31.72 37.0

3.0 22.51 52.1
1.5 125.14 9.4

2.5 118.27 9.9
3 113.27 10.4
1.5 161.18 7.3
2.5 208.85 5.6
3 216.53 5.4




Conclusieg

Ogtiruotietiiezglos availedy appr_o;.:)riately
chq’e tferload

: "'-G Erficiency can be improved by

;:f-r_'* modifying the blade profile

- attaining perfection in turbine
construction

using better gear arrangement
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Conclusiggi(casie S

BEUISINISPEET Canbe reduced by commercial
Srelfjefelfels
€ rformance of vertical axis wind turbine

= --— | S\/AWT) Inferior to that of horizontal axis

— ‘counterpart (HAWT)
* But cost of development of VAWT is low

* S0 a better choice for micro wind power
systems







