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PROJECT TEAM

commissioning; data acquisition software; quality assurance and
data processing.

London South Bank University: Prof. Tony Day, Dr. Steve Dance
and students. Acoustic and vibration monitoring; analysis and
reporting; wind and energy monitoring research programme.

KCCC Ltd: Site survey; design and construction of footings and
mounting frame; installation of anemometer mast.

Photon Ltd: Lead installer - construction programme; site
manager; turbine assembly; erection and electrical installation




CORE DEVELOPMENT AREA SHOWING LOCATION OF ASHENDEN

Framework.

In phase Il, a Quiet Revolution QR5
vertical axis machine was also
installed and the Proven moved to
a second location on the roof.
Results of these tests will be
disseminated later.




TURBINE TRIAL OBJECTIVES

Gauge community reaction to deployment of wind turbines on buildings e.g. visual impact
Compare performance of turbine technologies and responses from local community

Dissemination of site specific advice to planners and design teams




TIMELINE

Design and fabrication of steel mounting frames.

Turbine Trial

The trial is being conducted in two phases.

Phase 1 (June 2007 - June 2008): COMPLETED

Install the Proven WT6000 turbine above a vacant flat. Monitor wind speed, turbine power, noise and
vibration. Analyse data, discharge planning conditions and release preliminary results. A series of
photographs documenting the full construction/ turbine erection sequence can be downloaded from the
website.

Phase 2 (commenced June 2008)

Relocate the Proven turbine above an occupied flat to make way for the installation of the Quiet
Revolution QR5 6kW turbine. Ongoing monitoring of wind speed, power output from both turbines, noise
and vibration emanating from the QR5 turbine. Analyse data and release final results.

It is anticipated that at the end of this period the turbines will be demounted and relocated to London
South Bank University for ongoing study.




TEST SITE DESCRIPTION

Turbine(s) mounted on a 9m mast on top of an 11 storey tower block.

3-axis ultrasonic anemometer mounted at hub height ~10m from the turbine.




TURBINE DESCRIPTION - PHASE 1
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1 Power curve and data extracted from Catalogue of European Urban Wind
Turbine Manufacturers




INSTALLATION COSTS

Total £26,337.44

Turbine Installation

(exclusive of VAT) Common Proven QR5
Turbine, mast, inverter, controller & delivery £19,003.91 £31,925.00
Steel mounting frames (2 nr) £10.826.36

Crane Hire (two visits) £6,336.00

Installation & commissioning £8,500.00

Meeting, site organization, health and safety £995.00

Electrical items £4,433.25

Total

£20,264.25 £19,003.91 £31,925.00




YIELD PREDICTIONS - REFERENCE SITE DATA FOR HEATHROW
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Where A is the scale factor and k is the shape parameter




ESTIMATED WIND SPEED AND ENERGY YIELD PROFILES FROM DESKTOP STUDY
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Upper and lower estimates of wind speed (left plot) and yield (right plot) for the target site.

Estimated average wind speed 4.15 - 4.35 m/s, giving an annual yield figure of 8 - 8.9 MWh.
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RESULTS - TURBINE YIELD
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Turbine Yield kWh (blue curve) and cumulative capacity factor CF (red
curve) for data between June 2007 and June 2008.

The annual yield from 07th June 2007 was 4200kWh.




RESULTS - ANEMOMETRY

Vmean = 7.4knots

A= 8.4knots, k = 2.24
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Wind rose and wind speed distribution evaluated from all data collected between
June 2007 to May 2008 inclusive. Distribution based on hourly averages.

Average wind speed of 3.82 m/s, significantly less than the desktop estimate of 4.15 -
4.45m/s. Shape parameter k of 2.24 also much higher than the reference site (Heathrow).




RESULTS - ANEMOMETRY
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RESULTS - POWER CURVES

Wind speed (mifs)

Average power coefficient curve

Black curve denotes published power curve;

Red dots denote one hour average in 0.5m/s intervals
(limited data points above 8 m/s);

Blue dots denotes one minute average in 0.5m/s
intervals;

Green curve represents power curve used to reconstruct
yield.
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RESULTS - YIELD RECONCILIATION
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0.25m/s intervals;

e Second plot shows the published power curve (red)
and measured average power curve (blue);

e Third plot shows the yield in each wind speed
interval using the published and measured power
curve;

e Fourth plot shows the cumulative yield as a function
of wind speed using the measured power curve - note
that by 8m/s the turbine has generated 90% of the
total yield.

Note also that the yield found using the published
power curve is around 36% higher than the yield
calculated using the measured average power curve.




RESULTS - ANNUAL YIELD ESTIMATION BASED ON 12 MONTHS DATA

resulting in a mean yield of around 2800 to 3050 kWh (cf 4,200kWh in the year to June 2008).
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6kW Proven roof mounted
turbine (extrapolated from
measured data)
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AEC Cost (E/kgC0O2)

CARBON ABATEMENT COST

KYOCERA KC120-1 120w

panels on Solion “Sunmount”
(data supplied by LSBU)
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e Recent changes to control algorithms
e QR generally look for a site with a higher mean wind speed

Photos by Francesco Padovan
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020 7815 7656

URLS:

http://www.elephantandcastle.org.uk/00,resource,1560,1559,00.htm
http://www.buildinggreen.com/auth/article.cfm/2009/4/29/The-Folly-of-

Building-Integrated-Wind/
http://www.warwickwindtrials.org.uk/2.html



mailto:tony.day@lsbu.ac.uk
http://www.elephantandcastle.org.uk/00,resource,1560,1559,00.htm
http://www.buildinggreen.com/auth/article.cfm/2009/4/29/The-Folly-of-Building-Integrated-Wind/
http://www.buildinggreen.com/auth/article.cfm/2009/4/29/The-Folly-of-Building-Integrated-Wind/
http://www.warwickwindtrials.org.uk/2.html
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