DIY LENZ Vertical Axis Wind Turbine
RENEWABLE SYSTEMS TECHNOLOGY & 2015




Vertical Axis Wind Turbine
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VAWT Detail
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Wing/Roof Detalil
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Wing Angle

Wing width = diameter of swept area x 0.14
Wing chord = circumference of swept area x 0.09

Width
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Wing Support Detall
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Blacle Covering
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Rotor/Stator/Coil Detail

Stator

40 degrees— 5| A<=

3/8" support bolt

(for 2°x1"x1/4” "'Swept Arc’ Magnets)

112"

12V: 35 turns of double parallel strand
14 gauge enameled copper wire
24V: 70 turns of single strand

14 gauge enameled copper wire
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(OR: square 2"x1"x1/2" magnets)




Wiring schematic Axial Flux: dual rotor, 3 phase. 9 coils, 12 poles
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Turbine Dimensions
{Dual Rotor Design)
HAWT
7' rotor/42"blades
VAWT
4'wide x &' high
3 square meters
4"wide x 6" high
223 square meters
3'wide x 7" high
2 square meters
3'wide x 6" high
1.7 square meters
3'wide x 5" high
1.4 square meters
3'wide x 3.5 high
0.975 square meters
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meters/sec14 28 42 56 69 83 97 111 125 139 153 167 181 195 208 222



Turns per Coil:
€
= (3

= expected system voltage

_ (z)(P)(Té)(AM)(T) 3a)

P= total number of magnets
Te= magnet surface field strength in tesla'
Awm= coil airspace in square meters
T=rotor velocity in seconds
C=total number of stator coils.

Total Expected Power:
P=1/2pAV*3CtCa

where P= total expected power in watts

p= air density @ sea level and 20deg.C = 1.2kg/m"3

A= swept area of turbine blades in meters*2
V= wind speed in meters/sec
Ct= typical turbine coefficient = %40

Ca= typical dual rotor axial flux pma coefficient = %80

Coil Wire Gauge:

P= 4 H_ﬂ_
4869 .45

where P= bare wire diameter
A= current in amps

ex: 3%5" VAWT with a swept area of 1.4m*2 and a 20kmhr or 5.6m/sec will produce:

P=1/2(1.2)(1.4m"2)(5.6m/sec"3)(%40)(%80)
= 1/2(1.2)(1.4){171.5)(0.4)(0.8)
=1/2(92.2)
= 46.1watts@20kmbhr






