SCORAIG WIND TURBINE

MAY 2002

“This document was prepared for the Scoraig
"How to build a wind turbine " course,
©11-18 May 2002.

It contains draWings of the alternator, blades
and frame of a wind turbine which we built.
during the course.

The basic statistics of the wind turbine:"
ROTOR DIAMETER : 2.4 METRES '
DESIGN TIP SPEED RATIO : 7

' CUT;IN WINDSPEED : 3 M/S

» CUT‘IN RPM : 170
SYSTEM VbLTAGE : 12 VOLTS BATTERY
ALTERNATOR TYPE: PERMANENT MAGNET

MAGNETS 12 POLE PER ROTOR
) vNEODYMIUM IRON BORON N40 GRADE

COILS : 10 COILS SET IN RESIN lleK TO GIVE
-5-PHASE OQUTPUT EASILY CONVERTED TO bC

PREDICTED QUTPUT:- 12 VOLTSvAT 170 RPM
~-14 VOLTS; 36 AMPS (500W) AT-350 RPM.
AT 10 WS, TIP SPEED RATIO 4

- OVERSPEED PROTECTION BY FURLING TAIL
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Materials for wind turbine

T unit qty size Totat wt. g Source address
FIBREGLASS SUPPLIES Glasplies Tiranti
Polyester resin (premixed with accelerator) approx 2500g] 2. Crowland St. 70 High St.
Catalyst (peroxide) 50g| Southport Theale
Talcum filler powder 1200gj Lancasire Reading
fibreglass mat (10z/sqfoot) 1 5q meue 3009| PRO ‘7RL. Berks
. . (01704) 540626 (017234)302775
MAGNETS CERMAG Ltd Magna Co, Ltd
Tokyo.
94 Holywell Rd. <sales@magna-
Sheffield, 5A4 8AS tokyo.com>, +81
NOFEEB GRADE 40 (opt\onal Ni coating) 24 Blocks 46X30X10 2500q! (0114) 244 6136 3 33753864

ELECTRICAL
" |Enamelied winding wire

16AWG or 1.4mm

3000g

EC'WIRE LTD
(Q1924) 266 377

Percy Hawkins
(01536) 523 229

flexible wire (1.5mm heat resisting)
solder and sleeving for connections
insulation tape

Bridge rectifiers

Heatsink for recuflers

10m 1.5mm2

5 35A 200V single phase

FARNELL
WWW.FARNELL.COM
08701 200 200 .

JPR Electronics Ltd
www jprefec.co.uk
01582 470000

NOTES ON SUPPLIERS
PHONE AND ASK THEM FOR CATALOGUES
Glasplies have very useful information packs

Magna supply the blocks with NI coating

Uncoated magnets will corrode in air. |

EC wire supply high temperatire enamelied wire
Hawkins and electronics catalogues wirg is solderabie
Farnelt and Maplin good but expensive

JPR and Rapid sre cheaper

but have minimum order requirements

250q]

www.Maplin.co.uk
01702 554 000

Rapid Electronics
01206 751166

STEEL
Magnet disk (or actagonal} plates

12mm nuts

-1 12mm washers

.| ¥2mm threaded fod in stainless steel .
12mm nuts in stainless steet

12mm washers in stainless steel

Smm nuts and bolts

6mm nuts and bolts

12mm threaded rod ( studdmg/anthread ) :

2 6mm x 300mm 0D |
-600mm

5 5mm x 20mm
5 Bmm x 20mm

60009
450g|
-300g]

2259
300g

Application
magnet rotors
rator mountings

stator mountings

bridge rectifiers
ectifior housing/tait

Screwﬁxb
0500 414141

Useful catalogue for tools too.

Matenals far moulds and jigs

Piywood or composite boards for moulds and wmdlng J»g

Silicone, Sand paper, wax polish.

(Patyuretharie varnish, and PVA relgase agent, if avallable)

Paint brushies, and thinners to clean them
 Paper towels and or rags.

13mm and 16mm-plywood for wmdmg Jigs and moulds

Tools

Steel angle « 750mm- 50 x 50 x 6mm 3000g] alternator mounts

Steel pipe - 300mm - 2 / 60.3mm OD- 1600g| yaw bearing :
400mm- . 1.5" / 48.3mm OD 12009 yaw bearing inner pipe |
1350mm 1.25"/ 42.2mm OD ".45004g| Tail boom and hinge outer

- 200mm 1" /'33.4mm OD 500g| tail hinge inner pipe

Flat bar- : 100 x 56 x 10mm 4504g| tait hinge support plate

MECHANICAL . : .

 Bearing hub from car (Vauxhall Cavalier) 1 1250gq; Scrap yard

wOo0D . R

Clear timber for b(ades - - 3.160 x 35 x 1200mm 5500¢

Plywood disks for blade hub . 2 13mmi x 250mm 0D 800g;

Wood screws to attach hub disks 54 35mm x 4mm .

Plywood for tall vane 1 10 x 800 x 600mm - 3000g]

total weight of wind turbine 38675g[. . -

Angle grinder with grinding and sanding disks.

€Cut-off machine or bandsaw (optional)
Hacksaw, bammer, 'punch, chisel, files, tin-snips
Vernier callipers, steel rule, pencils, tape measure, angle/bevel gauge, chalk, compasses, spirit level.

Safety goggles, ear pl;o!ec(ors face mask, gloves, etc. as reguired
Workbench with vice and G clamps
Electric arc welder, mask, chipping hammer and rods

. ‘Screwdriver, pliers, mole grips, Spariners: 8, 10, 13,17, 19mm : two of each.
. Pillar Drilf Press, hand drill
Drill bits 6.8.10,92mm -

Holesaw 65mm

Scales to weigh resin. - Dispenser for catalyst. plastic buckets, scissors,
Soldering iron, resin-cored solfder, wire cutters, sharp knife.
'speons/knives for mixing (plasu:;/nonferrous are useful}

‘Scissors, felt pen, surform/rasp
Wood carving tools, draw-knife. saw, plane, spokeshave, -draw-knife, oil stone.
wooden mallet, chisel
Jigsaw. handsaw, circular saw



~ DIMENSIONS OF STATIONS
FROM ROOT OUT TO TiP

; RESPECTIVELY
| WORKPIECE
width drop - - thickness(m)
oo 070 0.045
0120 = 025 0.017
0100 - . 012 0012
0080  .006 0010
0070, .003 | 0.008
[0.060 - 002 0007

BLADES
FRONTAL
VIEW

INCHES 1 I 1.

radius viﬂ[ drop! llicl:neas‘
8 5 8/ 211716 1 4/16

6 412/ 127186

4 31 /16
2 /16
40 /16
48 4/16)

-t

ASSEMBLING THE ROTOR HUB
SIDE VIEW OF WIND TURBINE
WITH BLADES FITTED

CUT 2 DISKS IN PLYWOOD
250mm DIAMETER
10 or 13mm THICK

250mm

18

- DRAW A CIRCLE 65mm .
DIAMETER AT THE
CENTRE OF EACH DISK

® pLACE THE FRONT MAGNET ROTOR
o OVER EACH DISK IN TURN. :
CENTRE THE CIRCLE YOU MARKED -
WITH REFERENCE TO THE HOLE IN.
THE MAGNET ROTOR:

M~

37

BRILLOUT FOUR.12mm HOLES IN

EACH PLYWOOD DISK. e
MARK WHICH SIDE OF

THE DISK IS
WINDWARD, AND
WHICH 1S THE BACK

DIMENSIONS OF WEDGE.

-— o —P o o U o
. DRAW TWO MORE
§ Lot CIRCLES ON EACH ° y
; DISK, DIAMETERS
200mm 200mm 200mm . - 200mm . 200mn - -.200mm 150 AND 200sm.
el ol -l ol -l

7 THICKNESS

TP

100 /
CHORD WIDTH 120

17 :
THICKNESS 45

WEDGE

DRILL NINE PILOT HOLES FOR *
SCREWS INTQ EACH BLADE RCOT

.

ROOT

Scoraig Wind Electric B~

SCORAIG 'NEO2.4 WIND TURBINE

[ Je& 35mm THICK PIECE MAY 2002

: page 3
CONSTRUCTION OF BLADES



REAR VIEW

_ PLAN VIEW
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OVERALL VIEW OF ALTERNATOR




EAR VIEW OF WIN]

BEARING HUB FROM
VAUXHALL CAVAVLIER
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PLAN VIEW OF WIND TURBINE
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BOLTS FiX BEARING HUB
TO STEEL ANGLES

. N T
YAW PIPE 300 X 60 X 4 mm

THE YAW PIPE 1S SIMPLY DROPPED
ONTO THE TOWER TOP PIPE

(«

TOWER TOP PIPE
- 400X48X5mm

A

" MOUNTING STUDS
FOR MAGNET

180

M12

BEARING HUB

1]

STATOR -
MOUNT

1}

267 LONG—

125 BETWEEN
BEARING CENTRES

STATOR
MOUNTS

80 X M12
STAINLESS STEEL

CABLE
ENTRY
HOLE

TAIL HINGE

SIDE. VIEW OF TURBINE

e

WIND TURBINE
| TOWER 80mm
STEEL PIPE

CAP ON YAW PIPE CAN BE Bmm STEEL PLATE
CUT OUT OF MAGNET ROTOR DISKS WITH A
HOLE SAW

(I

TAL HINGE SECTION THROUGH

BEARING HUB
SHOWS TAPERED
ROLLER BEARINGS
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MECHANICAL DETAILS









