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9.1 Physical Terms
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9.1.1 Power coefficient
The ratio of the mechanical power at the
shaft to the power constituted by a given
ambient wind velocity across the swept area
(see 9.1.17).

9.1.2 Proximity effect
Effect whereby the power of a wind turbine
is diminished due to the presence of one or
more other wind turbines at a given distance
as measured from the first turbine.

9.1.3 Aerofoil lift
The component of the resultant wind force
on a blade section in a direction
perpendicular to the direction of relative
wind velocity.

9.1.4 Coriolis force
The force, within a moving frame of
reference, that results from the interaction of
a rotational motion and a linear motion.
Note In the case of the wind, the following
definition applies: The force exerted by the
wind in maintaining or attempting to
maintain its initial linear velocity when
being moved from one latitude to another on
the surface of the earth and resulting in
tangential and centrifugal acceleration.

9.1.5 Thrust
The component of the resultant wind force
on a blade section in the direction of
movement of the blade section.

9.1.6 Aerofoil drag
The component of resultant wind force on a
blade section in the direction of relative
wind velocity.
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9.1.7 Normal force
The component of the resultant wind force
on a blade section perpendicular to the blade
section chord.
9.1.8 Isovent
Line of constant average wind velocity.
Note The standard conditions applied when
determining the isovent must be specified.
9.1.9 Betz’s Law
For the case of an ideal wind turbine rotor
having a swept area A. the theoretical
maximum power output with ambient wind
velocity Veo(see 9.1.17) is:
8/TpAV o3
where p is the density of the air.
Note The kinetic energy KE available in an
air stream is given by:
KE=1/2 pAV o3
The ratio of the useful power output P at the
wind turbine shaft to the theoretically
available power KE is termed the power
coefficient C, (or efficiency n):
P
Cp = KE
The maximum value of C,is 16/27
9.1.10 Wind pressure: velocity pressure
The force per unit area exerted by the wind
at a given location measured upon a surface
perpendicular to the direction of the wind.
9.1.11 Tip velocity ratio
The ratio of the maximum tangential
velocity of the blade tip to the ambient wind
velocity.
Note Knowledge of this ratio enables
comparisons to be made between different
types of windmills.
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9.1.12 Betz’s efficiency
The ratio of the power output at the wind
turbine shaft to the theoretical maximum
power available as calculated according to
Betz’s law (see 9.1.9).

9.1.13 Swept area
The projection on to a plane perpendicular
to the direction of the ambient wind of the
body of revolution described by the rotor.

9.1.14 Cut-in wind velocity
The wind speed referred to a specific blade-
tip velocity in the case of a specific turbine,
at with the wind turbine starts supplying
useful output power at the shaft.

9.1.15 Cut-off wind velocity
The wind speed, referred to a specific blade-
tip velocity in the case of a specific turbine,
above which the wind turbine ceases to
produce useful output power at the shaft.

9.1.16 cut-out wind velocity: furling speed
The wind velocity at which the protective
device fitted to a wind turbine is actuated to
prevent mechanical damage to the machine.

9.1.17 Ambient wind velocity
The wind velocity in front of the wind
turbine and not disturbed by it.

9.1.18 Rated wind speed: optimum ambient wind
velocity
The ambient wind velocity at which
maximum power output is developed per
unit area swept by the turbine rotor.

9.1.19 Geostrophic wind
Wind resulting solely from pressure
gradients and Coriolis forces.
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9.2.1 Aerogenerator

An installation in which the rotor of a wind
turbine is coupled to an electric generator.
Note Aerogenerators can have applications
where low and medium power supply is
required, particularly in remote locations.

9.2.2 Wind turbine; windmill

A device for converting wind energy into
mechanical energy.

Note Applications for windmills are
predominantly those in which a local
stationary source of mechanical or electrical
power is required; but see aerogenerators,
9.2.1.

9.2.3 Blade

The component of a wind turbine rotor that
is driven by the wind, thus producing a
useful torque at the rotor shaft by
aerodynamic forces.

Note The terms vane and sail are often
employed to describe specific types of
blade.

9.2.4 Radius of a blade section

The distance between the aerodynamic
centre of the particular blade section and the
axis of rotation, measured in the plane
perpendicular to the axis of rotation. Note
The aerodynamic centre and geometric
centre are frequently the same.

9.2.5 Tip radius; blade radius

Distance between the centre of the blade
section at the tip and the axis of rotation,
measured in the plane perpendicular to the
axis of rotation.
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9.2.6 Height diameter ratio of a VAWT
The ratio of the projection of a blade
perpendicularly on to the axis of rotation to
twice the blade or tip radius.

9.2.7 Darrieus rotor; Darrieus wind turbine
A rotor or turbine with a vertical, or cross
wind, axis usually incorporating two or
three fixed pitch aerofoil blades of low
solidity.

9.2.8 Savonius rotor; Savonius wind turbine
A rotor or turbine usually comprising two
offset semi-cylindrical blades or vanes
rotating about a vertical or cross wind axis.

9.2.9 Solidity
The ratio of the area covered by blading to
the swept area (see 9.1.13), or the ratio of
the size of blading to the overall rotor size.
Note The above is a generalised definition.
More precise definitions would have to be
specific to the type of wind machine under
consideration.

9.2.10 Shrouded/augmented rotors or turbines
Rotors of wind turbines equipped with
means to direct the air-stream artificially
across the swept area.

9.2.11 Vertical axis wind turbine (VAWT)

A wind turbine or rotor with a vertical, or
cross wind, axis, e.g. Darrieus or Savonius
types.

9.2.12 Horizontal axis wind turbine (HAWT)

A wind turbine or rotor with a horizontal
axis, e.g. an airscrew.

9.2.13 Rotor wake
The zone behind the wind turbine, in
relation to wind direction, in which the wind
turbine has disturbed the ambient wind
velocity.




