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EFFECTS OF TOWER SHADING ON CUP ANEMOMETERS
Field Data and Wind Tunnel Investigations

By Taraz Saba — PB Power Global Wind Group

PB Power’s Wind Power and Developing Technologies Group has been involved in a FRST funded
research project aimed at increasing the confidence level of investors and developers in regards to
the resource assessment and prediction of future energy production of proposed wind farms. As
part of this research, the accuracy and consistency of wind anemometry arrangements are
investigated.

ABSTRACT

Investigations into the tower shading, tower speed up, and lightning rod sheltering effects were
carried out using both information gathered from field measurements and wind tunnel testing. From
this information the extent and magnitude of these effects were determined for specific
tower/sensor set-up and physical parameters. With anemometers mounted directly on the top of
the tower, it was found that the lightning rod conductor creates a sheltering effect reducing wind
speed recordings by as much as 0.5-1%. The tower also causes a speed up effect on the top
anemometer. With top anemometers mounted with a vertical separation of 2 tower diameters, both
field data and wind tunnel testing confirmed that the accelerated flow over the tower’s top affects
the top anemometers wind speed records by at least 3%. Subsequently corrections were
developed for each effect. Tower sheltering effects were also investigated for field anemometers
mounted part way down the tower and correctional methods were developed to take the tower
shading effects out.

1 ANEMOMETER SHELTERING

1.1 Introduction

Wind power continues to be the fastest growing power generation technology in the world. Since
any wind power development is based on the strength of the wind resource, accurate wind
measurements are vital for the wind industry. In order to camry out these measurements,
anemometers are mounted on towers, with the aim of carrying out the wind measurements as
close to wind turbine hub heights as possible. However, it has been found that the tower itself may
affect the measurement of the data. This was expected for anemometers mounted part way down
the tower, where the anemometer is shaded in the prevailing wind directions by the tower itself. To
minimise the disturbance of airflow from the tower, the general industry practice is to install
anemometers on top of the tower. However, this research investigated effects at the top of the
tower for typical mounting arrangements, where none were anticipated.

For a typical monitoring tubular tower arrangement (such as NRG Systems® tiltup towers), the top
anemometer is installed at a distance about 30 cm vertically above the tower. The anemometer is
mounted with its centre of rotation offset from the axis of the tower by the tower’s radius. The wind
vane and lightning protection rod are also mounted on side booms at about 43 cm and 15 cm
respectively away from anemometer’s centreline — see Figure 1. The mid and lower anemometers
are mounted in a similar way, on a 1 metre long horizontal boom. In some applications, a backup
anemometer is mounted at the top level on a side boom arm similar to the mid and low level
anemometers’ arrangement. The backup anemometer is usually installed 0.5-1 m lower than the
top anemometer.










































