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EEEEXECUTIVE XECUTIVE XECUTIVE XECUTIVE SSSSUMMARYUMMARYUMMARYUMMARY    

This trial is monitoring 23 household turbines installed on sites from Aberdeen to Cornwall. This is a second 
interim report, providing an update on the status of sites including some analysis of initial data. 

The facts emerging to date from this trial are: 

·  Average wind speeds measured at all sites are lower (up to 73% lower) than the NOABL prediction except 
at the reference site and at Eden Court. 

·  Some patterns are emerging in the shapes of wind speed distribution found at different types of site. 
·  Observed wind speed distributions at most sites appear to fit best to a Weibull distribution with a sh ape 

factor that is less than 2. 
·  Energy produced is lower than that predicted by applying manufacturers’ power curves to measured wind 

speeds. But predictions based on measured wind speeds are far more accurate than those based on 
NOABL. 

·  The average energy produced per day is below 500Wh for all sites apart from the reference site, although 
this does include some sites where systems are switched off for some of the time to avoid perceived risk 
of noise nuisance. 

·  Energy consumption can be over 200Wh per day and is therefore a significant factor at some sites. 
Consumption depends mostly on the choice of inverter. 

Overall it is also clear from the trial that this technology and market is still at the prototyping and 
development stage. During the past three months modifications have been made to most types of system; 
many systems are switched off while design issues are resolved; industry standards are still evolving; and 
manufacturers have changed their policies on which sites they feel are suitable for installations. 

Provisional recommendations are: 

·  Great care should be taken in selecting suitable sites for building-mounted turbines. 
·  More work is required to create a robust method for predicting average wind speed in urban locations. 
·  More research could be done on the appropriate choice of shape factor in the Weibull function when 

predicting wind speed in urban locations. 
·  There is a need for an industry standard that normalises the way in which manufacturers’ power curves 

are produced. 
·  Issues with noise have emerged under some conditions with at least two makes of turbine, and while 

these are being addressed this needs to be monitored carefully.    

It is important to bear in mind that results published in this report can only be indicative. Future reports will 
comment on the degree to which these provisional conclusions develop in the next 12 months. 
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IIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION    

This document is a second interim report from the Warwick Wind Trial Project. A previous document 
published in October 2007 provided an introductory description of the project. The purpose of this report is to 
give an update on the status of turbine sites and to publish an initial data analysis. The data in this report is 
up to the middle of January 2008, and therefore goes beyond that published to an industry open day in 
December 2007 but results follow a similar trend. 

One turbine was withdrawn from the trial in January 2008 by the turbine owner. At this stage in the project 
23 turbines are being monitored (including the reference site) and all instrumentation has been installed. 
Data is collected on a monthly basis. 

This document starts by reporting on the current status of all turbine sites. It then presents data and initial 
analysis methods before outlining some initial conclusions. 

The caveat stated in the initial report still stands: mmmmeaningful conclusions about the performance of wind eaningful conclusions about the performance of wind eaningful conclusions about the performance of wind eaningful conclusions about the performance of wind 
turbines require at least a full yearturbines require at least a full yearturbines require at least a full yearturbines require at least a full year’s monitoring data, and this will not be available until October 2008. s monitoring data, and this will not be available until October 2008. s monitoring data, and this will not be available until October 2008. s monitoring data, and this will not be available until October 2008. 
Before then it is reasonable to consider data as indicative but not coBefore then it is reasonable to consider data as indicative but not coBefore then it is reasonable to consider data as indicative but not coBefore then it is reasonable to consider data as indicative but not conclusive.nclusive.nclusive.nclusive.    

It is also important to stress that this is a customer-led trial. The objective is to gather real in-use data for 
turbines in the field and subject to the many challenges of real life – including being switched off for more or 
less spurious and real reasons. This kind of data is intended to help customers ask sensible questions of 
potential suppliers, direct further research where necessary, and contribute to the growth of a properly 
informed mass market for microgeneration. 



 
 

Warwick Wind Trials Interim Report – January 2008 Page 4 
 

SSSSTATUS OF TATUS OF TATUS OF TATUS OF SITESSITESSITESSITES    

OvervOvervOvervOverviewiewiewiew    

Of the 23 turbines, 13 are currently operational and exporting energy to the grid. In mid-January 2008 the 
remaining 10 turbines are switched off. Reasons for switching turbines off vary from site to site. Please refer 
to the table in Appendix A, which lists all turbines and information relating to their current operati ng status. 

The 6 turbines at Eden, Ashton and Southorn Court are switched off following concerns about noise levels at 
high wind speeds. These turbines are mounted on medium to high rise flats and are owned by Warwick 
District Council. An official complaint about noise was made by a local resident in November 2007. Following 
this, turbines were switched off at night and only on during days of predicted low wind speeds. An opinion 
survey carried out at the flats indicated that 40% of residents were concerned about noise. At present all 6 of 
these turbines are switched off while manufacturer modifications are made. Useful wind speed data is still 
being collected at the sites. 

The turbine at Antrobous Road is switched off because the turbine manufacturer has recently changed its 
criteria for suitable sites and no longer wishes to support this installation. 

The other 3 turbines are switched off temporarily because of concerns over wildlife or noise or they are 
awaiting manufacturer modifications. 

Data Data Data Data collectioncollectioncollectioncollection    

Complete and useful data has become available from different sites at different times. Dates quoted in the 
table in Appendix A indicate a start date for collection of wind speed data at each site. Monitoring should 
continue for at least 12 months from these dates.  

Data is downloaded monthly from each site and collated and analysed centrally. Across the board, data is 
logged in 10 minute intervals. Complete data sets contain a record of energy exported (after the inverter) 
during each 10 minute interval and an average for wind speeds observed in that time. The sites installed with 
BRE specification instrumentation also record energy imported during each corresponding interval. Recording 
energy data in this way allows us to relate information about energy to the wind speed at time of generation/ 
consumption. 

Data must be downloaded regularly from each site due to limited storage capacity in the data loggers. The 10 
minute time interval allows us to visit sites on a monthly basis without loss of data. 

There have been some problems encountered with data collection: 

·  An issue of sensitivity to low wind speed measurements was encountered with all the instrumentation 
for BRE. This was resolved for most sites (apart from Aberdeen and Tannery Court) at the end of 
November 2007, and useful data has been collected from sites with BRE instrumentation from this time. 

·  A battery failure on the data logger at Princes Drive has resulted in the loss of 2 weeks of data during 
December at this site.  
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·  Interference is affecting the instrumentation of th e Stewart Milne Sigma Home turbine at BRE’s Watford 
site, and data has yet to be collected. 

·  A loose connection on the anemometer at Ashton Court 1 was identified and resolved in January 2008. 
Data will be available at this site from this date. 

·  Due to a human error in downloading data from the site at Napier, 2 weeks of data was lost during 
December.
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FFFFINDINGSINDINGSINDINGSINDINGS    

OverviewOverviewOverviewOverview    

We have compared wind speeds measured at each site with those predicted by the NOABL database and 
explored the use of correction factors for NOABL as recommended by the Microgeneration Certification 
Scheme standard MIS 3003. The measured distributions of wind speed have also been compared in shape to a 
Weibull distribution about the measured average wind speed for each site. We also compared the shape of 
wind speed distributions between sites to see if any site-dependent patterns are emerging at this stage. 

We have explored how measured energy exported compares to energy output predicted using manufacturer 
supplied power curves. And as a final point we report on initial findings on the amount of energy consumed 
by turbines at different sites. 

Average Average Average Average wind speedwind speedwind speedwind speed    

Appendix A lists the measured average wind speed (to date) for each site. Also listed in the table are the 
predicted average wind speeds based on the NOABL database. NOABL is specified at 3 different heights above 
ground level: 10m, 25m and 45m. All turbines in the trial are mounted at different heights and so the nearest 
NOABL prediction has been used. Predictions for most sites take the NOABL at 10m above ground level but 
Ashton and Southorn Court use the 25m prediction and Eden Court the 45m prediction.  

Only the reference site (Misty Farm) and Eden Court have measured average wind speeds that are comparable 
to the NOABL prediction. Measured average wind speeds at Ashton and Southorn Court are between 15% and 
29% lower than NOABL. At all other sites the measured average wind speed is between 27% and 73% lower 
than NOABL. These results are represented graphically in Figure 1. 

The NOABL database gives predictions for an annual average wind speed. It is important to note that there 
will be some inconsistency in comparing the current measured average wind speed with this annual 
prediction. However, we can consider measurements to date as indicative until a full data set for the year is 
obtained. 

We explored the possibility of comparing our measured wind speeds with historical data taken from local 
weather stations. We can use historical data to make predictions for monthly wind speed averages at each 
site and so resolve the inconsistency in using annual predictions. This method of comparison has its own 
inconsistencies as further assumptions must be made about the locality of a site relative to the chosen 
weather station. Furthermore there is no sensitivity to the height above ground level at which measurements 
are made. 

Draft 7 of the Microgeneration Installation Standard (MIS 3003) suggests scaling factors for adjusting NOABL 
predictions to give greater accuracy. The scaling factors are site specific and are for turbine locations close to 
upwind obstructions or mounted directly on building s. Figure 1 shows the correlation between our measured 
average wind speeds and predictions based on the MIS scaling factors. The scaling factors used are listed in 
the table in Appendix A. 
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Figure 1Figure 1Figure 1Figure 1    
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The MIS adjusted NOABL prediction is worse than the NOABL prediction at 8 sites. However, the MIS scaling 
factors do improve on the NOABL prediction at 11 sites. Overall, measured average wind speeds at 10 sites are 
within 20% of MIS predictions, compared to just 4 sites within 20% of NOABL predictions. We will look later at 
how these differences in agreement can affect the accuracy of predictions made for turbine energy output. 

Wind Wind Wind Wind speed distributionsspeed distributionsspeed distributionsspeed distributions    

Enough wind speed data has now been collected to allow initial analysis of differing shapes in wind speed 
distribution at 19 of the 23 sites. These distributions are all represented graphically in Appendix C.  

The red bars in the graphs are the measured wind speeds. In all cases the average wind speed for each 10 
minute period is recorded. These 10 minute averages are counted in buckets of size 1ms-1, and then the red 
bars represent a percentage of time spent within the wind speed ranges 0-1ms-1, 1-2ms-1, 2-3ms-1 etc. 

The blue and green lines on the graphs are Weibull shape distribution functions given by:  

Weibull distribution 
 

(1) 

Where u is the wind speed, k is the shape factor and c the scale factor.  

The blue lines were plotted using k=2 which is the typical value for shape factor used to plot wind speed 
distributions in the UK. Then by standard integral one can derive a value for c from the measured average 
wind speed: 

Mean wind speed 
 

(2) 

Where  is the gamma function. 

The green lines were plotted using values for k and c that were derived from the measured wind speed data. 
This was done by linearising the cumulative Weibull distribution: 

Cumulative Weibull 
 

(3) 

Linearising (3)  (4) 

Plotting equation (4) yields a straight line graph  where: 
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  (5) 

   

Therefore  (6) 

The derived parameters k and c for each site are listed in Table 1. It is interesting to note that the average 
shape factor is k=1.6. This suggests greater accuracy may be obtained in predicting urban wind speed 
distributions by using a value of k that is less than the usual k=2. This seems reasonable since k is known to be 
related to the roughness of terrain. For building-mounted turbines the roughness of terrain is determined by 
the shape of surrounding buildings and is related to the height above the roofline at which the turbine is 
mounted. Turbines in this trial are mounted between 2 and 5m above the roofline. A shape factor closer to the 
more normal k=2 may be expected if turbines could be mounted at 10m above the roofline. 

Table 1Table 1Table 1Table 1    

SiteSiteSiteSite                    

Lillington RoadLillington RoadLillington RoadLillington Road    2.03 1.36 2.19 1.08 
Hill Close GardensHill Close GardensHill Close GardensHill Close Gardens    1.93 1.08 2.01 1.04 
Princes DrivePrinces DrivePrinces DrivePrinces Drive    1.34 1.25 1.51 1.13 
Eden Court 1Eden Court 1Eden Court 1Eden Court 1    6.42 2.09 7.24 1.13 
Warrington RoadWarrington RoadWarrington RoadWarrington Road    2.10 1.19 2.25 1.07 

Southorn Court 1Southorn Court 1Southorn Court 1Southorn Court 1    4.56 1.74 5.11 1.12 
NapierNapierNapierNapier    3.31 1.50 3.57 1.11 
Daventry Town HallDaventry Town HallDaventry Town HallDaventry Town Hall    3.03 1.52 3.18 1.05 
Ashton Court 2Ashton Court 2Ashton Court 2Ashton Court 2    4.12 1.61 4.60 1.12 
Southorn Court 2Southorn Court 2Southorn Court 2Southorn Court 2    4.95 1.82 5.57 1.12 

Daventry Country ParkDaventry Country ParkDaventry Country ParkDaventry Country Park    2.59 1.70 2.83 1.09 
Fountain FarmFountain FarmFountain FarmFountain Farm    3.15 1.72 3.42 1.09 
Misty FarmMisty FarmMisty FarmMisty Farm    6.62 1.62 7.17 1.08 
Eden Court 2Eden Court 2Eden Court 2Eden Court 2    6.56 2.37 7.58 1.16 
NottinghamNottinghamNottinghamNottingham    1.76 1.41 1.91 1.08 

Antrobous RoadAntrobous RoadAntrobous RoadAntrobous Road    1.94 1.64 2.11 1.09 
Summerfield CrescentSummerfield CrescentSummerfield CrescentSummerfield Crescent    2.35 2.06 2.64 1.12 
Park FarmPark FarmPark FarmPark Farm    3.24 1.38 3.21 0.99 
NorthamptonshireNorthamptonshireNorthamptonshireNorthamptonshire    3.36 1.43 3.50 1.04 
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Note that the ratio     remains approximately constant as predicted by the shape of the gamma function 

 which remains approximately constant for values of k greater than 1.  

From the graphs in Appendix C it is possible to single out the best sites for wind. These include Misty Farm 
(the reference site) and Eden, Ashton and Southorn Court. All of these sites have measured average wind 
speed above 4ms-1. And the derived shape factor for each of these sites is above average compared with other 
sites (closer to k=2).  

A different shape distribution is clearly evident for other sites such as Lillington Road, Hill Close Gardens, 
Princes Drive and Warrington Road. All these sites have measured average wind speeds no greater than 
2.10ms-1 and derived values for k are below average compared with other sites. With a smaller shape factor 
the Weibull distribution incorporates higher probability of very low wind speeds in the range 0-1ms-1. This 
certainly seems to fit with observations at poor sites for wind to date and puts forward a case for more 
research into the assumed value of k. 

It is important to bear in mind that a complete picture of wind speed distribution at any site can only be 
obtained by monitoring the site for a full year. The results presented here can only be indicative. It will be 
interesting to see how derived values for k change as more data becomes available. 

EnergyEnergyEnergyEnergy    

We can compare the actual energy exported measured by the trial with energy output predictions based on 
calculations using manufacturer supplied power curves and available wind speed predictions. These wind 
speed predictions can either be based on actual measured wind speeds or those predicted from NOABL (with 
or without MIS adjustment – see discussion above). 

The data obtained shows that even using what seem to be the most accurate power curves, customers or 
installers using NOABL risk overpredicting energy output by a factor of between 3 and 13. Using MIS-adjusted 
NOABL they could easily over or under predict by a factor of 2 or more. 

This scope for error in energy predictions from using different wind speed estimates and the same power 
curve is illustrated in Table 2  below and figures 2 and 3 overleaf. These illustrate the figures for the same 
make of turbine on two different sites.  

Table 2Table 2Table 2Table 2    

Energy (kWh)Energy (kWh)Energy (kWh)Energy (kWh)    Site ASite ASite ASite A    Site BSite BSite BSite B    

Total Energy Output Predicted from NOABL 219 116 

Total Energy Output Predicted from MIS Corrected NOABL 24 12 

Total Energy Output Predicted from Measured Wind Speeds 24 58 

Total Actual Energy Output Measured 15 35 

For Site A, the MIS scaling factor has improved the NOABL wind speed estimate and so the energy prediction 
improves accordingly. In fact both the MIS energy prediction and that based on measured wind speeds are 
accurate to 61% of the measured energy output. This shows good agreement compared to the prediction 
based on NOABL which in this case is 1363% higher than the measured output. But for Site B the MIS scaling 
factor has overcompensated and the measured output is 67% more than that predicted using MIS.  
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Table 2 highlights how important it is to get predictions for wind speed as accurate as possible before 
deciding on the suitability of turbine location. 

Figure 2Figure 2Figure 2Figure 2    

 

Figure 3Figure 3Figure 3Figure 3    
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Figures 2 and 3 show the energy output from two different sites: Site A and Site B. Turbines at both sites have 
been switched on and exporting energy for the whole of the chosen time frame. Site A and Site B have the 
same make and model of turbine fitted and the same power curve has been used to calculate energy 
predictions. We will look later at a 3rd site which has a different make of turbine fitted. 

The green bars represent a predicted output calculated using the NOABL average wind speed for the site. First 
a Weibull distribution is applied to the NOABL wind speed to calculate the number of hours expected at each 
wind speed during the appropriate time frame. These figures are then multiplied by the power output fo r that 
wind speed as predicted by the power curve. Similarly the red bars are a predicted output calculated by 
applying the power curve to a wind speed distribution gained from the MIS scaling factor. The blue bars are 
calculated from actual hours measured at each wind speed and the orange is the measured energy output. 

It is clear to see that the measured energy output is a great deal lower than that predicted using NOABL. This 
is the case for all sites apart from the reference site. It may seem an obvious result once actual wind speed 
measurements are accounted for, but from a consumer point of view actual wind speed data is not usually 
available and so a prediction for wind speed must be used. 

When based on measured wind speeds energy predictions, in both Figures 2 and 3, show better agreement 
and are of the order of the actual output measured. Any difference in the accuracy of predictions based on 
measured wind speeds at Site A and Site B cannot be related to the power curve used because both sites have 
the same turbine fitted. 

Figure 4 shows the energy output again from Site A, this time focusing on the difference between measured 
output and that predicted from measured wind speeds. Figure 5 shows the same information as Figure 4 but 
for a different site (Site C) and a different turbine. Figures 4 and 5 can be used to draw comparisons between 
manufacturer ’s power curves because they are for different makes of turbine.  

Figure 4 shows better agreement than Figure 5 when comparing measured and predicted energy output. The 
main factor affecting this difference in agreement is likely to be the manufacturer’s power curve. This 
indicates that some power curves may be more accurate than others. And even with measured wind speed 
data it is still difficult to make accurate predictions about energy output using even the best manufacturers’ 
power curves as they stand at present. 
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Figure 4Figure 4Figure 4Figure 4    

    

Figure 5Figure 5Figure 5Figure 5    
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Average Average Average Average energy imported and eenergy imported and eenergy imported and eenergy imported and exported per xported per xported per xported per daydaydayday    

Figure 6 is a graph to show averaged energy data for most sites. To get the data for this graph readings have 
been taken in person, directly from the watt meter. This tells us how much energy has been exported and 
imported since the watt meter was installed, from which we can calculate an average for export/ import per 
day. Not all turbines were switched on for the entirety of time that this data is averaged over (i.e. this is real 
site data and has not been idealised for perfect operating conditions).  

Figure 6 is meaningful to use as a way of comparing suitability of site but cannot be used to compare different 
makes of turbine with one another. For example Eden Court is as good a site for wind speed as Misty Farm 
with the same make of turbine mounted. Data suggests both sites would perform equally well assuming 
turbines are switched on 100% of the time. But the turbines at Eden Court are switched off because local 
residents have been adversely affected by turbine noise. In contrast Misty Farm is a rural site and no-one lives 
close enough for noise to be an issue, so this turbine can be left on.  

On average, all sites apart from the reference site have exported less than 500Wh per day. And while the 
majority of turbines import less than 100Wh per day there are 2 that import more than 200Wh per day. 

Energy that is being imported is mostly used to power the inverter. At some sites the inverter needs a 
constant supply of power but at others it only switches on when the turbine is rotating. When the wind speed 
is high inverters will use energy produced by the turbine rather than taking power from the grid. If w ind 
speeds are too low for the turbine to produce any energy, grid power is required. All energy export readings 
are taken after the inverter and so any losses to the inverter are included in this figure.  

Other significant contributions to the energy impor t figure are site specific. For example at Princes Drive there 
is a real time digital display that is there for public education purposes and requires a constant power supply.
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Figure 6Figure 6Figure 6Figure 6    
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CCCCONCLUSION AND RECOMMONCLUSION AND RECOMMONCLUSION AND RECOMMONCLUSION AND RECOMMENDATIONSENDATIONSENDATIONSENDATIONS    

The trial is still at relatively early stages and more meaningful conclusions can only be made once a full 12 
month data set is obtained for each site. When that time comes it will be important to obtain historic al Met 
Office data for wind speeds measured. This will help put the current year in the context of historical weather 
patterns.  

There are inevitably some limitations to the data that is being collected for this trial. Errors directly associated 
with measurements depend largely on the choice of instrumentation. In choosing the anemometers we had 
to balance a need for accuracy with the desire to monitor as many sites as possible. Smaller errors may be 
associated with more advanced anemometers than those chosen for this trial. But we could not have 
monitored so many sites had we chosen differently. Similarly there will be a degree of inaccuracy in 
measurements made by the watt meters. However, we have calculated the maximum possible errors due to 
instrumentation in this trial and we are satisfied this would not impact the overall conclusions significantly 
Furthermore, all sites (except for Nottingham) have the same watt meter installed, specifically chosen to be 
an Ofgem accredited model. This is in line with the customer led focus of this trial,given that such meters are 
of the type that would be used to establish the commercial value of energy should consumers attempt to sell 
it on the UK market. 

Wind speed measurements are averaged over 10 minute time intervals. This is standard in the wind industry, 
but means that the relative turbulence of different  sites is shown only indirectly. If winds are turbulent with 
strong gusts then the observed power output will be greater than if winds remain constant, even though 
average wind speed may be the same in each case. Furthermore, the energy content of wind varies with the 
cube of the wind speed. Therefore errors in energy output predictions will be 3 times greater than any errors 
inherent in wind speed estimates.  

That being said it is important to remember that this trial is customer led and the fundamental objective is to 
secure a broad picture of field performance on real sites to inform further research. 

The facts emerging to date from this trial are: 

·  Average wind speeds measured at all sites are lower (up to 73% lower) than the NOABL prediction except 
at the reference site and at Eden Court. 

·  Some patterns are emerging in the shapes of wind speed distribution found at different types of site. 

·  Observed wind speed distributions at most sites appear to fit best to a Weibull distribution with a sh ape 
factor that is less than 2. 

·  Energy produced is lower than that predicted by applying manufacturers’ power curves to measured wind 
speeds. But predictions based on measured wind speeds are far more accurate than those based on 
NOABL. 

·  The average energy produced per day is below 500Wh for all sites apart from the reference site, although 
this does include some sites where systems are switched off for some of the time to avoid perceived risk 
of noise nuisance. 
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·  Energy consumption can be over 200Wh per day and is therefore a significant factor at some sites. 
Consumption depends mostly on the choice of inverter. 

Overall it is also clear from the trial that this technology and market is still at the prototyping and 
development stage. During the past three months modifications have been made to most types of system; 
many systems are switched off while design issues are resolved; industry standards are still evolving; and 
manufacturers have changed their policies on which sites they feel are suitable for installations. 

Provisional recommendations are: 

·  Great care should be taken in selecting suitable sites for building-mounted turbines. 

·  More work is required to create a robust method for predicting average wind speed in urban locations. 

·  More research could be done on the appropriate choice of shape factor in the Weibull function when 
predicting wind speed in urban locations. 

·  There is a need for an industry standard that normalises the way in which manufacturer’s power curves 
are produced. 

·  Issues with noise have emerged under some conditions with at least two makes of turbine and while 
these are being addressed this needs to be monitored carefully.    

It is important to bear in mind that results published in this report can only be indicative. Future reports will 
comment on the degree to which these provisional conclusions develop in the next 12 months.
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AAAAPPENDIX PPENDIX PPENDIX PPENDIX AAAA    ––––    TTTTABLE LISTING ALL SITABLE LISTING ALL SITABLE LISTING ALL SITABLE LISTING ALL SITESESESES    

SiteSiteSiteSite    MountingMountingMountingMounting    
Turbine and Turbine and Turbine and Turbine and 

InverterInverterInverterInverter    

Monitoring Monitoring Monitoring Monitoring 

EquipmentEquipmentEquipmentEquipment    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

NOABL NOABL NOABL NOABL 

(m/s)(m/s)(m/s)(m/s)    

Scaling Scaling Scaling Scaling 

Factor Factor Factor Factor 

proposed by proposed by proposed by proposed by 

MIS 3003MIS 3003MIS 3003MIS 3003    

Date wind Date wind Date wind Date wind 

speed datspeed datspeed datspeed data a a a 

is available is available is available is available 

fromfromfromfrom    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

Measured Measured Measured Measured 

(m/s)(m/s)(m/s)(m/s)    

Date of Date of Date of Date of 

watt meter watt meter watt meter watt meter 

installationinstallationinstallationinstallation    

Average Average Average Average 

Energy Energy Energy Energy 

Exported Exported Exported Exported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

Average Average Average Average 

Energy Energy Energy Energy 

Imported Imported Imported Imported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

NotesNotesNotesNotes    

Lillington Road Gable end 

Ampair 600 

230 Sunny 

Boy SB700 

PEET 5.0 0.5 29/10/2007 2.03 26/02/2007 151 42 Turbine is switched on 

Hill Close Gardens 
Edge to 

flat roof 

Ampair 600 

230 Sunny 

Boy SB700 

PEET 4.5 0.5 30/10/2007 1.93 18/07/2007 129 35 Turbine is switched on 

Princes Drive 

Edge to 

pitched 

roof 

Ampair 600 

230 Windy 

Boy WB700 

PEET 4.9 0.4 30/10/2007 1.34 21/08/2007 74 81 

Turbine is switched on. Missing data 

from 18/12/2007 to 03/12/2008 due 

to battery failure on data logger 

Eden Court 1 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

BRE 6.4 0.5 28/11/2007 6.42 27/09/2007 286 51 
Turbine is currently switched off due 

to concerns about noise 

Warrington Road Gable end 

Air Dolphin 

Z1000 

Windy Boy 

LG1100 

PEET 4.7 0.51 01/11/2007 2.10 01/11/2007 130 203 Turbine is switched on 

Southorn Court 1 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

PEET 5.8 0.5 30/10/2007 4.56 27/09/2007 286 61 
Turbine is currently switched off due 

to concerns about noise 
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SiteSiteSiteSite    MountingMountingMountingMounting    
Turbine and Turbine and Turbine and Turbine and 

InverterInverterInverterInverter    

Monitoring Monitoring Monitoring Monitoring 

EquipmentEquipmentEquipmentEquipment    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

NOABL NOABL NOABL NOABL 

(m/s)(m/s)(m/s)(m/s)    

Scaling Scaling Scaling Scaling 

Factor Factor Factor Factor 

proposed by proposed by proposed by proposed by 

MIS 3003MIS 3003MIS 3003MIS 3003    

Date wind Date wind Date wind Date wind 

speed datspeed datspeed datspeed data a a a 

is available is available is available is available 

fromfromfromfrom    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

Measured Measured Measured Measured 

(m/s)(m/s)(m/s)(m/s)    

Date of Date of Date of Date of 

watt meter watt meter watt meter watt meter 

installationinstallationinstallationinstallation    

Average Average Average Average 

Energy Energy Energy Energy 

Exported Exported Exported Exported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

Average Average Average Average 

Energy Energy Energy Energy 

Imported Imported Imported Imported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

NotesNotesNotesNotes    

Ashton Court 1 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

BRE 5.8 0.51 n/a n/a 27/09/2007 204 51 

Turbine is currently switched off due 

to concerns about noise. A loose 

connection on the anemometer has 

delayed wind speed data collection. 

Napier 
Edge to 

flat roof 

Ampair 600 

230 Windy 

Boy WB700 

PEET 5.6 0.5 20/11/2007 3.31 20/11/2007 n/a n/a 

Turbine is currently switched off and 

is awaiting replacement parts. Wind 

speed data is missing from 4th to 20th 

December 

Daventry Town 

Hall 
Gable end 

Windsave 

WS1000 
PEET 5.4 0.53 04/12/2007 3.03 06/10/2007 322 211 

Turbine is switched on with 

recommendation from bat survey 

report to switch off at night from 

March to September. 

Ashton Court 2 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

PEET 5.8 0.51 01/10/2007 4.12 27/09/2007 214 143 
Turbine is currently switched off due 

to concerns about noise 

Southorn Court 2 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

PEET 5.8 0.51 30/10/2007 4.95 27/09/2007 184 31 
Turbine is currently switched off due 

to concerns about noise 

Daventry Country 

Park 
Gable end 

Windsave 

WS1000 
BRE 4.8 0.53 28/11/2007 2.59 21/09/2007 162 124 Turbine is switched on 

Fountain Farm 
Edge to 

flat roof 

Ampair 600 

230 Sunny 

Boy SB700 

BRE 5.3 0.53 29/11/2007 3.15 17/09/2007 204 27 Turbine is switched on 

Misty Farm 
Reference 

site 

Ampair 600 

230 Windy 

Boy WB700 

BRE 6.3 0.9 17/11/2007 6.62 24/09/2007 1933 0 Turbine is switched on 
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SiteSiteSiteSite    MountingMountingMountingMounting    
Turbine and Turbine and Turbine and Turbine and 

InverterInverterInverterInverter    

Monitoring Monitoring Monitoring Monitoring 

EquipmentEquipmentEquipmentEquipment    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

NOABL NOABL NOABL NOABL 

(m/s)(m/s)(m/s)(m/s)    

Scaling Scaling Scaling Scaling 

Factor Factor Factor Factor 

proposed by proposed by proposed by proposed by 

MIS 3003MIS 3003MIS 3003MIS 3003    

Date wind Date wind Date wind Date wind 

speed datspeed datspeed datspeed data a a a 

is available is available is available is available 

fromfromfromfrom    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

Measured Measured Measured Measured 

(m/s)(m/s)(m/s)(m/s)    

Date of Date of Date of Date of 

watt meter watt meter watt meter watt meter 

installationinstallationinstallationinstallation    

Average Average Average Average 

Energy Energy Energy Energy 

Exported Exported Exported Exported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

Average Average Average Average 

Energy Energy Energy Energy 

Imported Imported Imported Imported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

NotesNotesNotesNotes    

Eden Court 2 Flat roof 

Ampair 600 

230 Windy 

Boy WB700 

BRE 6.4 0.51 28/11/2007 6.56 27/09/2007 173 10 
Turbine is currently switched off due 

to concerns about noise 

Sigma Home, 

Watford 

Edge to 

pitched 

roof 

Swift 1kW 

Mk2 
BRE 4.6 0.5 n/a n/a 08/11/2007 n/a n/a 

Turbine is currently switched off. 

Interference is affecting the 

monitoring equipment and no data 

has been collected yet. 

Tannery Court 

Edge to 

pitched 

roof 

Ampair 600 

230 Windy 

Boy WB700 

BRE 4.8 0.45 n/a n/a 22/08/2007 75 0 

Turbine is currently switched off due 

to concerns about noise. No wind 

speed data has been collected 

because the anemometer is not 

communicating with the data logger 

Nottingham 
Edge to 

flat roof 

Air Dolphin 

Z1000 

Windy Boy 

LV1100 

Own Spec 4.7 0.4 30/10/2007 1.76 24/07/2007 184 134 Turbine is switched on 

Aberdeen Gable end 

Air Dolphin 

Z1000 

Windy Boy 

LG1100 

BRE 7.4 0.6 n/a n/a 08/11/2007 n/a n/a 

Turbine is currently switched off. No 

wind speed data has been collected 

because the anemometer is not 

communicating with the data logger 

Antrobous Road 

Edge to 

pitched 

roof 

Windsave 

WS1000 
BRE 5.0 0.5 30/11/2007 1.94 01/11/2007 n/a n/a 

Turbine is switched off because 

Windsave are concerned that the site 

is substandard 

Summerfield 

Crescent 

Edge to 

pitched 

roof 

Windsave 

WS1000 
BRE 5.3 0.5 30/11/2007 2.35 09/11/2007 n/a n/a Turbine is switched on 
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SiteSiteSiteSite    MountingMountingMountingMounting    
Turbine and Turbine and Turbine and Turbine and 

InverterInverterInverterInverter    

Monitoring Monitoring Monitoring Monitoring 

EquipmentEquipmentEquipmentEquipment    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

NOABL NOABL NOABL NOABL 

(m/s)(m/s)(m/s)(m/s)    

Scaling Scaling Scaling Scaling 

Factor Factor Factor Factor 

proposed by proposed by proposed by proposed by 

MIS 3003MIS 3003MIS 3003MIS 3003    

Date wind Date wind Date wind Date wind 

speed datspeed datspeed datspeed data a a a 

is available is available is available is available 

fromfromfromfrom    

Average Average Average Average 

Wind Speed Wind Speed Wind Speed Wind Speed 

Measured Measured Measured Measured 

(m/s)(m/s)(m/s)(m/s)    

Date of Date of Date of Date of 

watt meter watt meter watt meter watt meter 

installationinstallationinstallationinstallation    

Average Average Average Average 

Energy Energy Energy Energy 

Exported Exported Exported Exported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

Average Average Average Average 

Energy Energy Energy Energy 

Imported Imported Imported Imported 

per day per day per day per day 

(Wh)(Wh)(Wh)(Wh)    

NotesNotesNotesNotes    

Park Farm 

Edge to 

pitched 

roof 

Ampair 600 

230 Windy 

Boy WB700 

BRE 4.7 0.5 29/11/2007 3.24 04/10/2007 479 21 Turbine is switched on 

Northamptonshire 

Edge to 

pitched 

roof 

Windsave 

WS1000 
BRE 4.6 0.5 28/11/2007 3.36 22/11/2007 326 93 Turbine is currently switched off 
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AAAAPPENDIX PPENDIX PPENDIX PPENDIX BBBB    ––––    TTTTURBINE SPECIFICATIONURBINE SPECIFICATIONURBINE SPECIFICATIONURBINE SPECIFICATIONSSSS    

The table below provides the specification of turbines used in the trial 

TurbineTurbineTurbineTurbine    Full model nameFull model nameFull model nameFull model name    SpecificationSpecificationSpecificationSpecification    

Ampair Ampair 600 230/24 600 W.  

Air Dolphin Zephyr AirDolphin Z1000 1 kW. 

Zephyr distribute their machines 
through various distributors in 
Europe and the UK.  

Swift Swift  1.5 kW.  

Swift have released two versions 
of this machine. The ones in the 
trial are the latest machines (from 
Nov 1 2007). 

Windsave Windsave WS1000 1 kW.  

Windsave modified their machines 
installed in 2006 and early 2007 
during summer 2007. All the 
machines in the trial come in this 
category. 
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AAAAPPENDIX PPENDIX PPENDIX PPENDIX CCCC    ––––    WWWWIND IND IND IND SPEED DISTRIBUTION GSPEED DISTRIBUTION GSPEED DISTRIBUTION GSPEED DISTRIBUTION GRAPHSRAPHSRAPHSRAPHS    
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