The Dunlite Wnd Generator

The advent of the wind plant sonme 40 years ago brought a revol ution
in power generation for people in renote areas.

It produced a form of cheap, reliable, nmaintenance free DC power for
operation of donestic and farmelectrical inplenments.

If a power generating plant was already in service the wi nd pl ant
provi ded a reduction in engine running hours to give |longer engine life
and | ower fuel bills.

Expansi on of the electricity supply authorities to outback areas caused
a decline in donmestic sales for a period but with the sudden fuel crises
and the inability by supply authorities to neet the ever increasing
demand for nore power, in sone areas, the wind plant has becone popul ar
again as a prine source of donmestic power. And with the ecol ogists
crying out for less pollution the wind plant is a natural

The wi nd plant has also found itself in the ever growing field of

tel econmuni cati ons where a relatively small source of reliable DC power
generation is required to maintain batteries for nicrowave repeater
stations.

VWhat better generator could there be? The wind plant will operate
fully automatically with virtually nil maintenance, no fuel worries
or cost and a constant cycling operation, which is ideal for battery
mai nt enance.

DESCRI PTI ON

The brushl ess nodel enploys a nmultipole, totally enclosed, 3 phase
alternator with full wave silicon rectifying diodes to convert the
generated alternating voltage to D.C

Al wind plants nust of necessity be Direct Current generators since
the windm Il is a variable speed device and woul d produce a varying
frequency A.C. supply if used as an alternator.

The Dunlite generator is available in a range of output voltages viz
12 volt, 24 volt, 32 volts, 48 volt and 110 volt. Sone decrease in

maxi mum out put is experienced with the | ower voltage machi nes due to
the | arge currents produced.

The windm ||l enploys a true aerofoil section 3 blade propeller
designed to give nmaxi mum performance in all wi nd conditions. Bob

wei ghts attached to the propeller blades throw out centrifugally

when wi nd conditions are tending to overspeed the generator. Myvenent
of the bl ades causes a "feathering" effect into the wind and the
generator sl ows down.

This relieves stress on the propeller and the tower as well as
preventi ng over speedi ng.

The full feathering effect neans that these plants are quite safe in
wi nds to a maxi mum of 80 m p. h.



Speci al short propellers are available on request, for w nd speeds
to a maxi nrum of 140 m p. h., however, sone |oss of output occurs at
| ower wi nd speeds with these propellers.

A further optional extra available on request is magnetic | atching
on the feathering operation of the propeller. This provides a snap
action rel ease of the blade to the feathering position allow ng the
machi ne to operate nearer the maxi num out put speed in gusty w nd
condi ti ons.

Application

VWhat voltage:- The correct voltage wind plant to use for a specific
application is normally dictated by the voltage rating of the equi pnent
to be used keeping in mnd that if the wind plant is sone distance
fromthe battery and | oad centre, then voltage drop in the lines wll
be experienced. Voltage drop is proportional to the current carried
by the conductor so higher voltage systens such as 48 volt and 110 volt
wi Il experience | ess problemin this direction since the same conductor
will handle less current per watt of load for these systens.

VWhat size plant:- There are a nunber of factors to consider when
determ ning the size or nunber of plants to be enployed at any
particul ar situation.

(1) The | oad:- This nust be cal cul ated as an average drain of
energy fromthe battery during every 24 hour period. The
out put of the wind plant or plants nust be able to restore this
| ost energy to the battery while this load is being maintained.
If the | oad appears too large for one wind plant there is no
reason why plants may not be parallelled to give twi ce the output.
This is a relatively sinple procedure with the addition of a
bl ocki ng diode to the control cubicle to isolate the plants from
one anot her.

(2) Prevailing Wnd Conditions:- As power for the batteries can
only be generated when the wind blows it is necessary to know
the periods of windy conditions and velocities that will be
experienced. This information is available to sone degree from
weat her bureaus - however the actual location of the plant should
be checked to ensure that it is not sheltered by hills, trees,
houses etc. in front of or behind the plant. Plant performance
can be effected by objects within 100 yards radi us.

A range of wind tower heights is available to assist in difficult
installations (40" - 60").

It may be necessary to install the wind plant some distance
away fromthe load to ensure a direct wind stream The wi nd
pl ant has a | arge reserve and can handl e di stances up to 300
yards without | oss of effectiveness.

The di agram shows the curve of generator output with respect

to average wi nd speed. It can be seen that the plant conmences
to charge at approx. 8 mp.h. and devel ops full output at approx.
25 mp.h. Fromthis curve it should be possible to calculate



the size of the plant to restore the drained energy of the
battery during wi nd periods. Some reserve should be included to
ensure the batteries are "gassed" to give longer cell life.

Exanpl e Estimated | oad per day on a 24 volt battery
Load (1) 8 anmps! for 4 hours
Load (2) 12 anps for 3 hours
Load (3) 6 anmps for 10 hours
Load (4) 2 anps for 7 hours

The daily draw on the battery by these |oads: -

Load (1) x 24 volts = 8x24x4 = 768 Watt hrs.
Load (2) x 24 volts = 12x24x3 = 864 Watt hrs.
Load (3) x 24 volts = .6x24x10= 1440 Watt hrs.
Load (4) x 24 volts = 2x24x7 = 336 Watt hrs.

Total battery draw 3408 Watt hrs.

Estimated wi nd conditions at site per day
Wnd blows at 10 nph for 10 hrs.
16 mph for 2 hrs.
| 8 mph for 2 hrs.

By use of the curve:-

Power restored to the battery during wi ndy conditions would be: -
(1) 75 watts for 10 hours 750 watt hrs.
(2) 600 watts for 2 hours 1200 watt hrs.
(3) 975 watts for 2 hours 1950 watt hrs.

3900 watt hrs.

This means that the 2000 watt machi ne coul d anply handl e the | oad
under the given conditions.

VWere | ong periods between windy conditions exist it will be necessary
to install |arger capacity battery banks to cover the w ndl ess peri ods.
However, under these conditions it may al so be necessary to use multiple
generators to recharge the batteries during the short w ndy periods.

To estimate the size of systemfor these conditions it may be necessary
to do the calculations before nentioned for a period of 1 or 2 nonths

i nstead of per day.

The hi gh speed propeller assenbly should only be required where w nd
speeds are expected to exceed 80 mp.h. A 'ferodo type brake is fitted



to all units to lock the propeller for occassional storm periods.
Magnetic latching is normally only specified by Tel ecom Australi a.

Basi ¢ Construction

Propeller:- Dr. No. 3450

This consists of an al um nium hub assenbly containing the sliding
governor, the oscillation of which is snoothed out by shock absorber
units. The 3 blades are mounted on shafts, which rotate on bearings
fitted in the hub assenbly. These shafts act in unison, under the
conbi ned forces of wind and speed on the bl ades, to nove the governor
assenbly in and out against the action of a central spring and the
shock absorber units, providing automatic "feathering"” of the bl ades
and so preventing excessive generator speeds and strain on the tower.

GENERATOR: - Dr. No. 3447

The totally encl osed generator housing contains a three phase, 8 pole,
brushl ess alternator driven by the propeller through a 5:1 ratio gear
box enpl oying helical cut gears running in an oil bath.

The output fromthe alternator is rectified through a full wave bridge
rectifier using silicon diodes to give a steady D.C. output of m nimm
ripple factor.

HEAD ASSEMBLY
(Turn Tabl e) Dr. No. 3451

The turntabl e assenbly into which the generator is seated rotates

on seal ed, heavy duty bearings. The centre shaft, enclosed in the
turntable, carries the 3 gold fished sliprings to transfer the
generated current to the load and for the connection of field supply
to the alternator. These rings ternminate at a weather shrouded
termnal - strip at the base of the turntable.

TONER CAP Dr. No. 3451

Consists of a fabricated steel, 4 stud nmounting plate, with 3 stub
angle legs, conformng to the configuration of the top of the 3 | egged
tower, to which it is bolted. The 4 studs correspond to the hol es
provided in the base of the turntable assenbly, and | ock nuts provide
a nmeans of levelling the turntable.

TONER Dr. No. 114

40ft, 50ft, or 60ft. 3 |legged, heavy duty gal vani sed steel tower with
wire bracing and steel | adder.

CONTROL CuUBI CLE i ncl udi ng regul at or Dr. No. 1021-73
Cubi cl e houses ammeter, voltneter voltage regulator and term nal bl ock

Al so reverse bl ocking diode if required. The voltage regulator for
brushl ess nmachi nes operates as foll ows: -



VWen the generator begins rotating, a voltage due to the residua
magnetic flux, will be generated in the single phase centre tapped
field supply winding incorporated in the main stator. The 50V.
rectified supply is applied to the exciter field via the voltage

regul ator unit which controls the anmount of current fed into the field.
This takes the formof rapidly switched pul ses, which supply just
sufficient average current to maintain the generator output voltage

at the desired |evel

This current ranges from 150-300mA, no load to full |oad, and varies
fromcold to hot operating conditions.

| NSTALLATI ON

Points regarding the | ocation of the wind plant have been nmade earlier
It is inmportant where the wind generator is situated sone di stance
fromthe battery and load, that the control cubicle is nmounted as

cl ose as possible to the battery bank

This ensures that the regulator is sensing the actual battery voltage
and will automatically adjust the generator voltage to overcone |ine
vol tage drop between the generator and batteries.

Conci se instructions for erection of the tower and suggestions for
easier installation of the wind generator unit are included in the
handbook supplied with each plant.

Sonme suggested aids such as a jury mast and generator |ifting bracket
will facilitate installation where a | arge nunber of plants are to

be erected. Details of these aids are avail able on request.

Finally a note on inprovenents to our generator design

Desi gn i nprovenents and nodifications to our wind plants as suggested

by customers such as Tel ecom have resulted in a conplete reliable,
rugged unit for fully automatic D.C. power generation

e.g.

(1) Al previous cast iron section such as the body, head assenbly
and propeller boss are now of die cast, corrosion resistant
al um ni um al | oy.

(2) The gearbox propeller shaft is manufactured fromhigh tensile
steel .

(3) The propeller blade shafts are nmanufactured from stainless steel

(4) Al external nuts and bolts (except the tower) are stainless steel

(5) Al bearings are sealed roller bearings with special al
tenperature | ubrication.

(6) Turntable sliprings are gold-flashed agai nst corrosion.
(7) Stainless steel propeller blades are avail able on request.

(8) Magnetic latching of the propeller feathering systemfor higher
efficiency operation in light wind areas is avail able on request.

(9) Awunit capable of generating 5kwis currently under design
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