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RES Renewable Energy Systems GRES - Renewable Energy Systems GRES Renewable Energy Systems G

IEA / IEC StandardsIEA / IEC StandardsIEA / IEC Standards
IEA / IEC standards state that an anemometer boom mounteIEA / IEC standards state that an anemometer boom mounte
should experience a wind speed perturbation no greater thanshould experience a wind speed perturbation no greater than
standards use computational fluid dynamics (CFD) modellingstandards use computational fluid dynamics (CFD) modelling
minimum boom length of 8 5 diameters for a tubular mast Hominimum boom length of 8.5 diameters for a tubular mast. Ho
measurements suggest that boom mounted instruments (inmeasurements suggest that boom mounted instruments (in
with the standards) experience perturbations which exceewith the standards) experience perturbations which excee
thresholdthreshold.

Measurements of AnemometersMeasurements of AnemometersMeasurements of Anemometers 
B M t d t T b l M tBoom Mounted to a Tubular MastBoom Mounted to a Tubular Mast

An inherent difficulty in measuring flow distortion due toAn inherent difficulty in measuring flow distortion due to
obtaining a reference measurement free of any effectobtaining a reference measurement free of any effect.

In practice we are forced to investigate using the raIn practice we are forced to investigate using the ra
instruments both under the influence of the mastinstruments, both under the influence of the mast.

Th ti f b t d t ithThe ratio of boom mounted anemometers with aThe ratio of boom mounted anemometers with a
ti f 90° 180° h ld t i t ‘ iseparation of 90° or 180° should contain a strong ‘sigsepa at o o 90 o 80 s ou d co ta a st o g s g

ff t i d d b th teffect induced by the mast.y

Figures 2 3 show the observed ratios for a boom lengthFigures 2-3 show the observed ratios for a boom lengthg g
diameters (exceeding the standard by 2 5 diameters)diameters (exceeding the standard by 2.5 diameters).( g y )

The observed effect is far greater than suggest by the staThe observed effect is far greater than suggest by the sta

Independent CFD analysis (commissioned by RES) preIndependent CFD analysis (commissioned by RES) pre
speed perturbations consistent with the standards i e mspeed perturbations consistent with the standards i.e. m
than observed Scaling the CFD results by a factor of sixthan observed. Scaling the CFD results by a factor of six
to reproduce the observed behaviour very closely (Figureto reproduce the observed behaviour very closely (Figure

Alt ti C fi tiAlternative ConfigurationAlternative Configurationg
RES h d i dRES has designed aRES has designed a

fi ti hi h dconfiguration which reducesg
d t b tispeed perturbation experp p p

instr mentsinstruments.

Extended tower top section aExtended tower top section ap
increases the separation bincreases the separation b
instruments and the mast (Figinstruments and the mast (Fig

The performance ofThe performance of
configuration is illustrated iconfiguration is illustrated i
The observed wind speedThe observed wind speed
due to the mast is significandue to the mast is significan
(c f Figures 2 and 3)(c.f. Figures 2 and 3).

fThe new configuration would
Figure 4. Alternative tower top

The new configuration would
hi i d d t

Figure 4. Alternative  tower top 
configuration achieve a wind speed pertuconfiguration. achieve a wind speed pertu

th th 0 5% th h ld f ththan the 0.5% threshold of thethan the 0.5% threshold of the

N INDUSTRY STANDARDN INDUSTRY STANDARDN INDUSTRY STANDARD
EASURED WIND SPEEDEASURED WIND SPEEDEASURED WIND SPEED
Noble Alastair Oram Ian Ra e and Ian H nterNoble, Alastair Oram, Ian Ravey and Ian HunterNoble, Alastair Oram, Ian Ravey and Ian Hunter
Group Kings Langley United KingdomGroup, Kings Langley, United KingdomGroup, Kings Langley, United Kingdom

ed to a masted to a mast
n 0 5% Then 0.5%. The
g to justify ag to justify a
owever fieldowever field
compliancecompliance
d the 0 5%d the 0.5%

Fi 1 E t d l it t b ti d t b l t fFigure 1. Expected velocity perturbation around a tubular mast from 
IEA / IEC standards
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Figure 2. Comparison between (scaled) CFD and measured ratios of 

two anemometers with an angular separation of 90°.g p

andardandard.
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tnew mastnew mast
th i d Figure 3 Comparison between (scaled) CFD and measured ratios ofs the wind Figure 3. Comparison between (scaled) CFD and measured ratios of 

two anemometers with an angular separation of 180°i d b two anemometers with an angular separation of 180°.rienced byy
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Figure 5 Measured ratio of two anemometers mounted using newFigure 5. Measured ratio of two anemometers mounted using new 
fi i (S l d) C i f b dtower top configuration.   (Scaled) CFD ratio for boom mounted 
instruments is shown for comparison.d appear to instruments is shown for comparison.d appear to

b ti lurbation lessurbation less
t d de standard.e standard.
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