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ABSTRACT

Atmospheric icing occurs frequently in the northern United States at locations with high average wind
speeds. Ice will stop or slow anemometers causing them to report lower than actual wind speeds, and
undervalue the resource they are designed to measure. Ice will freeze wind direction vanes and it will
change their shape causing them to report incorrectly. A wind turbine control anemometer burdened with
ice may keep a turbine running dangerously above cut-out speed, or keep it off line wasting valuable
energy production.

NRG Systems has engineered a solution to this serious problem by designing heated anemometers and
direction vanes specifically for the wind industry. A brief description of the anti-icing anemometer used at
our remote test site and comparative data of the heated anemometer to the industry standard unheated
anemometer are included. This report also presents descriptions of different ice types and the data
distortion they cause based on NRG Systems' field experience.

1. INTRODUCTION

NRG Systems designs and manufactures meteorological sensors, data loggers, towers and data analysis
software dedicated to aid wind turbine siting. We are located in the northeastern United States in
Vermont's Green Mountains. Winter mountaintop icing is a frequent event in this region. Mt. Mansfield,
Vermont's highest mountain, averages an icing event every 35 to 45 hours during the winter'. lcing begins
in mid-October and continues until mid-April, a six month period, coinciding with our windiest season: This
region provides excellent sites for testing heated sensors.

Wind is plentiful at high elevations. In temperate latitudes, and in New England in particular, the higher you
go, the better the winds and the more ice there is. It has been claimed that there is more wind in the
Boundary Mountains of northwestern Maine than there is in the Altamont Pass in California® . In New
England where there is wind there is ice. The nature of rime icing suggests that the reverse of that
statement is also true: where there is ice there is wind.

Ice on sensors can distort data significantly. It can stop rotating anemometers and direction vanes, break
sensor booms, and buckle the towers used to mount sensors. More subtly, sensors may accumulate
some ice, slowing a sensor, a condition that may persist for weeks. When this happens, it is difficult to
detect which data represents actual wind speeds and which data is distorted (slower) due to the burden of
ice accumulation on the sensor. A rime ice or glaze ice event accompanied by wind often breaks standard
unheated metal and plastic sensors. Broken sensors also will provide false information that may be
impossible to identify later.

NRG Systems has been engaged in testing anemometry in cold weather and extreme icing environments
for over five years. All testing is conducted in New England mountain tops where extreme icing conditions
are very normal and occur often in winter. In summer months, several tests have been conducted in a
completely refrigerated wind chamber to create a controlled icing environment.





























