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In order to draw a comparison between different types of
WEC rotor systems it is convenient to compile a list of all
the demands of such systems for all installation sites. This
list which does not constitute a valuation, contains the
following demands:

- simplest handling of the plant without special training
of the user

- long operational life (20 to 30 years) with few maintenance
intervals

- resistance of the components against all climatological
conditions such as heat, cold, dryness, atmospheric
humidity, salt air, rain, snow, icing up, rime, lightning
and quicksand

- output at Tow wind velocity

- simplest construction design with easi!yrexchangeable
components (module groups)

- divisibility of the plant with regard to size and weight
for the purpose of transporting the module groups

- low capital and operating costs.

The above demands require exact knowledge of construction
design, as shown in a simple example.

A motor car with a mileage performance of 200,000 km has
had an operation period of approximately 4000 to 5000 hours.
During this time the car was frequently in the workshop and
the driver was permanently present to help with breakdowns.
WEC must be in full action approximately 7,000 hours in a
single year and should run, more or less, unattended.

A WEC consists of the following main components or module
groups:
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rotor (rotor blades, pitch control, wind direction
control, controlling mechanism)

gear unit (cogwheel, single-stage or multistage, chain
drive, tooth belt drive)

generator (direct current-, alternating current-, syn-
chronous- or asynchronous electrical machines)

tower (steel, reinforced concrete, self-supporting or
guyed, divisible or single part)

For a comparative examination we assume that the energy
from the wind will be transformed into electrical energy to
drive a water pump and also offer electricity for other
purposes. The comparison is to be made between four rotor
systems:

free running turbine with horizontal axis (HAC)
shrouded propeller (aerogenerator) (SA)
SAVONIUS rotor (SR)
vertical axis turbine (VAC)

Before starting the comparison, further, fundamental re-
marks must be made. The design of an optimal WEC has to
fulfil three important qualifications:

high velocity ratio (this is the ratio of blade tip veloci-
ty u to wind velocity v, calledA)

high aerodynamic efficiency (according to BETZ (1926) the
free running turbine can only extract 60 per cent from the
energy of the air flow)

minimal expense in material,

At a given wind velocity v the swept area A of the sys-
tem will determine the wind volume per unit of time. There-
by the fraction of the whole energy containing the air flow,
which is changed first into mechanical rotating energy and
then into electricity, is fixed. High velocity ratio re-
duces decisively the expense for the energy transformation.
Of first order for the design of WEC is a radical struc-
tural emaciation. Only then can an optimal economic con-
figuration be obtained.
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The Horizontal Axis Converter (HAC)

Prof. Hiitter of the FWE (Forschungsinstitut Windenergie-
technik) has much experience with this type of wind energy
converter. In the early 1950's Prof. Hiitter developed in the
ALLGAIER-WERKE, Uhingen, Germany, a standard unit with a
pitch-controlled three- and later just two-blade high tip
speed ratio rotor. This high-speed converter, including in
one block rotorhub, gear, generator and an automatic system
to position the rotor perpendicular to the wind direction,
has been adjusted to a tubular tower. High—speed converters
are plants where the ratio of tip speed u to wind velocity v
is higher than 3.5. The speed of the ALLGAIER WEC could be
accurately kept at a constant rate, regardless of wind
velocity, by means of a flyball governor. Provided that a
sufficiently strong wind blew, the generator voltage of 220/
380 volts was so accurately maintained that directly con-
nected bulbs burned without flickering. This speed governor
also reliably limited the wind pressure on the rotating
wheel to the maximum value of 250 kg. (Figures 1, 2 and 3)

Thus the plant was safely protected against storms and
could be left unattended even in heavy storms. The velocity
of the blade tips was higher than during heavy storms.

The tower built with a safety of ten and securely anchored
to the foundation was subjected to minor stress only.

The starting of the ALLGAIER WEC was extremely easy due to
the carefully shaped metal blades with their automatic ad-
justment to highest starting torque when the plant was at a
standstill. The plant operated in very low winds up to
2.5 m/s.

The automatic shifting of the wheel was achieved by means
of a small side governor wheel which, through its high gear
ratio with single-step back gearing and self-locking, amply-
dimensioned worm, could turn the entire head smoothly and
gradually into the wind, In this manner the use of vanes
mounted on long arms, causing the wheel to swing and vibrate
when subjected to gusty winds, was eliminated. Therefore a
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Figure 1 ALLGAIER wind energy con-
verter WE 10, System Dr. Figure 2 ALLGAIER 3-blade wind

Hitter. Composite blades energy converter







































