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How to build a wind turbine course – 9 – 15th June 2007 


BLADE DESIGN

	MATERIAL
	LENGTH
	WIDTH 
	THICKNESS
	Number of pieces

	Knot free wood
	2.4 metres
	145 mm
	33 mm
	3

	Plywood
	200 mm diam.
	
	12 mm
	2

	Screws (stainless steel)
	30mm
	
	5 mm
	54


	radius
	chord mm
	drop
	thick


	200
	145
	30
	25


	400
	130
	28
	20


	600
	115
	14
	15


	800
	100
	7
	13


	1000
	85
	4
	10


	1200
	70
	2
	8
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STATOR DESIGN


The outer shape of the stator is basically a circle 190 mm in radius.

There are 3 equally spaced mounting points, which also lie on this circle and can be marked by walking the 190 mm compasses around to make 6 equal intervals and choosing 3.

The outer radius of the mounting lugs is 25 mm.

The inner shape (island) has approximate radius 85 mm but the optimum diameter can be found by reference to the actual coil size.  When the island touches the coils, the inside of the coil holes should be spaced 208 mm apart as shown so that the magnets track directly over the coil centres.

The 10 coils are each wound with 125 turns of 1.18 mm wire (single strand) for 24-volt output as in the 2005 edition plans.


ALTERNATOR FRAME


	MATERIAL
	LENGTH
	WIDTH 
	THICKNESS
	Number of pieces


	Steel angle
	280
	50
	6
	1


	Steel angle
	360
	50
	6
	1


	Steel flat-bar
	75
	30
	8
	1


	Trailer axle
	150
	30 max diam.
	
	1




Weld the ‘T frame’ together at right angles before drilling any holes.  Mark the axle centre first and then the 3 stator-mounting holes at 190 mm radius from that centre.  The 3 holes should be equally spaced 329 mm apart.

Drill a 25 mm hole for the axle and weld it in place taking care that it must be square to the frame.

For extra support, add the 75 mm piece of flat bar at the back end of the shaft.





	MATERIAL
	LENGTH
	WIDTH 
	THICKNESS
	Number of pieces


	Steel pipe (2”)
	280
	60.3 outer diam
	3-5 mm
	1


	Steel flat-bar
	100
	30
	8
	2 (top cap)


	Steel flat-bar
	50
	30
	8
	1 (shaped as shown)
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 TAIL 

	MATERIAL
	LENGTH
	WIDTH 
	THICKNESS
	Number of pieces


	Steel pipe (1 ½”)
	250
	48 outer dia.
	
	1 for hinge inner


	Steel pipe (1 ½”)
	1000
	48 outer dia.
	
	1 for tail boom


	Steel pipe (2”)
	150
	60 outer dia.
	
	1 for hinge outer


	Flat bar 
	70
	30
	8
	2 supports for hinge

	Flat bar 
	60
	30
	8
	2 cap for hinge outer


	Flat bar 
	70
	30
	8
	2 stops for hinge


	Flat bar 
	300
	30
	8
	2 supports for vane
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Weld the inner pipe of the tail hinge to the yaw bearing at the correct angle so the top is 85 mm away and it sits above the yaw when the frame is 55 degrees angle to the bench as shown.

Use 2 supports made from 70 x 30 x 8 flat bar to brace the inner hinge pipe.
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The tail boom is a 1 metre length of the smaller pipe size (1 ½”) 48 outer diameter (OD) welded to a short 150mm length outer hinge pipe of 2” nominal  (60 OD)

Cut the end of the long pipe at a 70 degree angle and flatten in with a hammer until is fits the hinge pipe.  Weld 2 pieces of flat bar to the top of the hinge pipe, just as you did on the yaw bearing pipe.

Cut 2 pieces of flat bar 300 mm long, each with a 45-degree angle on the end.  Weld these above and below the main boom so as to make supports for the tail vane.  The vane is entirely beyond the end of the tail boom and rests against these two supports.  The vane is cut from 6 mm ply 1200 x 500 and shaped as shown.  Or an equivalent area can be cut out to a different shape as desired.

	B

	MATERIAL
	LENGTH
	WIDTH 
	THICKNESS
	Number of pieces



	
	
	14


	Rotors
	
	310
	19
	2

	Hub
	
	
	12
	1

	Main studs stainless M12
	165
	12 diameter
	
	4

	Stator studs
	95
	12 diameter
	
	3

	M12 nuts
	
	
	
	40

	 Jacking screws
	100
	12 diameter
	
	3




Start by fitting 4 nuts to each of the main studs.  There should be 20 mm of thread projecting beyond the end of the nuts and they should be tightly locked together.

Fit one magnet rotor to the hub passing the long end of the studs first through the rotor and then the hub.  Spin a nut onto each stud from the end so as to secure the rotor to the hub.  Before tightening the nuts, place the other magnet rotor on the ends of the studs so as to align them parallel to each other and ease the rest of the assembly.

Place the stator over the first magnet rotor and add the second rotor, using jacking screws to control the way it approaches the first one.
Check the air gap for adequate clearance and if necessary fit extra washers on the 4 nuts between the magnet rotors.  Fit four nuts to retain the second magnet rotor in place.  Remove the jacking screws.
Mount the hub on the shaft, and the stator on its 3 mounting studs.  Adjust the stator so as to be central in the air gap.
200





70





80








Hugh Piggott - Scoraig


