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WIND TURBINE ABSORBING DYNAMOMETER

Description

The wind turbine dynamometer is designed
to test small size wind power type turbines
of up to 450mm diameter by absorbing and
measuring the energy produced by the tur-
bine. The equipment is sized to allow its use
inside a laboratory without the use of a wind
tunnel.

The equipment includes a speed controlled
wind generator fan giving a maximum dis-
charge flow of 10m/sin a 500mm diameter
duct. Thiswind speed is considered to be
representative of wind speed ratings for this
size of turbine. A stepper motor is used
which will produce sufficient power at re-
duced rotational speeds thus eliminating the
requirement for a step up gearbox or belt
drive system. The stepper motor is directly
connected to the turbine shaft to produce AC
current. Thisisrectified into dc and avariac
is used to adjust the load before dissipating
the energy into an air-cooled resistive load
bank. The voltage, current and turbine speed
are measured and data logged.

Extent of supply:

The equipment comprises awind fan genera-
tor and turbine dynamometer, an instrumen-
tation box and a PC with flat screen monitor.

The wind turbine dynamometer
and wind gener ator fan assembly

The wind generator fan and wind turbine
dynamometer are mounted on a steel frame
supported from the floor on vibration isola-
tors. The wind fan is located within a
500mm duct and the discharge flow is
passed through a honeycomb type flow
straightening element to reduce the swirl
induced in the air before exiting the duct
into the face of the test turbine. The wind
fan is speed is accurately controlled by
varying the fan speed with an inverter drive
module.

The turbine dynamometer is mounted on a
vertical pedestal supported from the frame.
The pedestal has +/- 10 degrees yaw adjust-
ment in relation to the airflow axis from the
fan. Airflow speed can be measured before
and after the wind turbine using a pitot
static tube. This is mounted vertically and
has a scale and clamp allowing radia ad-
justment of the probe and variations in the
flow speed to be determined. The differen-
tial pressure is measured with a low range
differential pressure transducer mounted in
the instrumentation box.
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I nstr umentation and control system

This is a stand alone box housing the in-
verter module for the wind fan, the variac
for varying the turbine load (mounted on
the front panel), a Pdaq data logging mod-
ule, a differential pressure transducer for
the pitot static tube and a power supply. A
flat screen PC monitor is fitted to the front
panel for the display of all the measured
signals. The current, voltage and speed sig-
nals of the stepper motor (used as the gen-
erator) are data logged plus the measured
airflow differential pressure. The resistive
load bank will be located either on the top
or rear of the box.

The PC is used for the data logging soft-
ware programme and allows al measured
signals to be displayed in an Excel type
spreadsheet or other format as required.

Option 1.

One of the turbine blades is strain gauged at
its base, the power & signals are transferred
from the rotor to the rig vialow friction slip
rings. A full strain gauge bridge at its root al-
lows the force on the blade to be measured.

Option 2

The pedestal has a pivot at its base that allows
it to react against aload cell that is used to de-
termine the thrust on the turbine and the mo-
ment on the turbine pedestal.

Both options are data-logged if chosen.
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Full size drawing can be supplied on demand
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