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Making the case for small wind
Location & Siting are key |

Richard Phillips
BRE Global Limited. Ecobuild 5 March 2009



Energy Performance of Buildings Directive
Government’s 2016 zero carbon homes target
Code for Sustainable Homes

Merton Rule et al

Low Carbon Building Programme grants

But will micro-wind deliver the carbon savings ?
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European Wind Speed Map (extracted from www.windatlas.dk/Europe/About.html
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http://www.windatlas.dk/Europe/About.html

|deal siting in accordance with CE72

CI Greater than 10 x h
_________________________________________________________ .>

However, most of us live in urban environments and in these
cases turbines may be mounted close to or on buildings.

What performance can we expect in these non-ideal
situations ?
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Full monitoring of wind resource
unlikely for micro-wind
Installations

Predictions often based on
NOABL database

NOABL provides average annual
wind speed for UK on a 1 km grid

NOABL model accounts for gross
topography but not surface
roughness due to buildings etc

Hence tends to overestimate
resource for urban environments

Account must also be taken for
local obstructions and effect of
the turbine siting
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Investigates the wind resource in typical
urban locations in Manchester, Portsmouth

and Wick |
~ MICRO-WIND TURBINES
| IN URBAN ENVIRONMENTS
An assessment
Uses BREVe software (based on BS 6399-2)
to adJUSt Iocal Met Wlnd data to account for Michaél Clift, Antonio Aguilé-Rullan and Steve Pester

the local roughness and topology

Richard Phillips, Paul Blackmore, Jane Anderson,

Confirms that NOABL over estimates the
wind resource for urban environments

Within large urban areas the wind resource
may be too low for any practical installations
to be viable but in optimum locations CO,
payback could be less than a year




Corrected Met data compared with NOABL data

ilnlﬂ

Manchester Portsmouth Wick

Annual mean wind speed (m/s)
D

B NOABL O Met data+BREve

From: BRE Trust Report FB17
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BRE Trust Report FB17/
Large inland city: Manchester
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BRE Trust Report FB17/

Coastal town: Wick
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Table 14: CO, payback periods (years) for micro-wind turbines in Manchester (south west edge).

3 m above ridge

1.5 m above ridge

1.5 m above mid pitch

1.5 m above eaves

Micro turbine (pos. 15) (pos. 13) (pos. 7) (pos. 1)

1 2 3 1 2 3 1 2 3 1 2 3
Met data 0.5-0.7 1.4-1.7 3.4-3.6 0.5-0.7 1.4-1.7 3.4-3.6 0.5-0.7 1.4-1.7 3.4-3.6 0.5-0.7 1.4-1.7 3.4-3.6
Scaled for terrain 3.7-6.2 36—n/p 32-46 3.7-6.2 | 36-n/p 32-46 3.7-6.2 | 36-n/p 32-46 3.7-6.2 | 36-n/p 32-46

Det DP 25

Det DP 25 (10 m)

Det DP 25 (20 m)

Det DP 25 (50 m)

Det DP 50

Det DP 50 (10 m)

Det DP 50 (20 m)

Det DP 50 (50 m)
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Table 17: CO, payback periods (years) for micro-wind turbines in Wick (north east edge).

3 m above ridge 1.5 m above ridge 1.5 m above mid pitch 1.5 m above eaves
Micro turbine (pos. 15) (pos. 13) (pos. 7) (pos. 1)

1 2 3 1 2 3 1 2 3 1 2 3
NIESEET 02-03 | 04-05 | 1.1-11 | 02-03 | 0.4-05 | 1.1-1.1 | 0.2-0.3 | 04-05 | 1.1-1.1 | 02-0.3 | 0.4-0.5 | 1.1-1.1
ezl o e 0.2-02 | 0.4-04 | 1.0-1.0 | 02-0.2 | 04-0.4 | 1.0-1.0 | 0.2-0.2 | 0.4-0.4 | 1.0-1.0 | 0.2-0.2 | 0.4-0.4 | 1.0-1.0
Det DP 25 02-0.2 | 0.3-04 | 0809 | 02-0.2 | 0.3-0.4 | 0909 | 0203 | 0.4-05 | 1.1-1.1 | 03704 | 0.6:0.7 | 1.4-15
DetDP25(10m) | 43 03 | 0.6-0.7 | 1.4-1.5 | 05-06 | 1.2-1.5 | 3.0-3.2 | 0.6-0.8 | 1.6-2.0 | 3.8-4.1 | 1715 | 3243 | 7.3-81
DetDP25(20m) | 6304 | 0.6-07 | 16-1.7 | 05-06 | 1.2-15 | 30-32 | 06-0.7 | 1.4-17 | 3.4-37 | 07710 | 1.8-2.3 | 45-438
DetDP25(50m) | 5304 | 0.7-09 | 1.9-20 | 04-05 | 08-1.0 | 21-22 | 04-05 | 1.0-12 | 2426 | 0506 | 1.1-1.3 | 2.6-238
Det DP 50 02-02 | 0.3-03 | 0.7-08 | 02-0.2 | 0.3-0.3 | 08-0.8 | 0.3-0.4 | 0.7-08 | 1.6-1.7 | 040> | 0.7=0.9 | 1.8-1.9
DetDPS0(10m) | 6502 | 0.3-0.4 | 09-09 | 0.3-03 | 05-0.6 | 13-14 | 04-06 | 1.0-1.3 | 2.6-2.8 | 0811 | 22729 | 5.2-57
DetDP50(20m) | 5503 | 04-05 | 1.0-1.0 | 0.2-03 | 05-0.5 | 1.2-12 | 05-06 | 11-13 | 2.7-2.8 | 07710 | 1.9-2.3 | 4.5-48
DetDPS0(B0m) | 6203 | 04-05 | 1.0-1.1 | 0.2-03 | 0506 | 1.3-1.3 | 0.4-06 | 1.0-1.2 | 2526 | %607 | 13-1.6 | 31-34
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Table 18: CO, payback periods (years) for micro-wind turbines in Wick (town centre).

3 m above ridge 1.5 m above 1.5 m above mid pitch 1.5 m above eaves

(pos. 15) (pos. 13) (pos. 7) (pos. 1)
Micro turbine 1 2 3 1 2 3 1 2 3 1 2 3
Met data 0.2-0.3 0.4-0.5 1.1-11 | 0.2-0.3 | 0.4-0.5 1.1-1.1 | 0.2-0.3 | 0.4-0.5 1.1-11 | 0.2-0.3 | 0.4-0.5 1.1-1.1
Scaled for terrain 0.7-0.9 2025 | 44-48 | 0.7-09 | 2.0-25 | 4448 | 0.7-0.9 | 2.0-25 | 4.4-48 | 0.7-0.9 | 2.0-25 | 4.4-4.8
Det DP 25 0.5-0.7 15-18 | 34-3.7 | 05-0.7 | 1.5-19 | 3.5-38 | 0.7-0.9 | 21-26 | 4.7-5.0 | 0.9-1.3 | 2.9-39 | 6.4-7.0
Det DP 25 (10 m) 1.0-14 3.7-5.0 | 74-81 | 2.4-36
Det DP 25 (20 m) 1.1-15 4.0-5.5 | 8.1-9.0 | 2.5-3.7
Det DP 25 (50 m) 1.4-1.9 5.5-8.3 | 10-12 1.6-2.2 | 6.8-11 12-14 1.8-2.6 | 8.1-14 14-16 1.9-2.8 | 7.4-12 14-17
Det DP 50 0.4-0.6 1.2-14 | 28-30 | 0506 | 1.2-15 | 3.0-3.1 | 1.0-14 | 3.1-42 | 7.0-7.7 | 1.2-1.6
Det DP 50 (10 m) 0.6-0.8 1721 | 3941 | 09-1.2 | 3.1-4.1 | 6.5-7.1 | 2.0-2.8 | 8.8-16 15-18 4.4-7.9
Det DP 50 (20 m) 0.6-0.8 1923 | 43-46 | 0.8-1.0 | 2.3-3.0 | 5.2-5.6 | 2.0-2.9 | 8.3-15 15-18 3.6-6.0
Det DP 50 (50 m) 0.7-0.9 1923 | 43-46 | 09-11 | 28-3.6 | 5965 | 1.8-2.6 | 7.3-12 13-16 2.3-34
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Wind directign 90°
Wind direction 0°
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Measured wind speeds were lower than predicted by
NOABL at all sites

Corrections from MIS 3003 give better predictions but do
not account for turbines on high rise buildings

Proposes scaling factors which account better for these
Installations

Also found wide variation in yield and found non viable
sites (in some energy consumption exceeded the yield)

|dentifies the need for better prediction tools and
standardised measures of turbine power curves

|dentified noise problems with some turbines
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Uses National Climate Information Centre (NCIC) wind
speed data and allows for local surface roughness

Have developed a tool for estimating turbine yield by
entering the post code, installation site detalls, and power
curve details

It is hoped that this tool will become a freely available web
tool. (I believe that it is due to be launched today)
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Siting iIs Key ! Especially in urban environments

Within large urban areas the wind resource may be too
low for any practical installations to be viable

NOABL data appears to give very optimistic estimates of
the wind resource in urban environments

Other wind data or corrections to NOABL data are
required to get sensible wind resource estimates for urban
environments and building mounted turbines

Various studies are in hand which should provide the
basis for improved data. These include both theoretical
methods and practical measurements

In optimum locations CO, payback can be a few months
but In less suitable Iocatlons turbines may never pay back
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The factors in MIS 3003 give better predictions than using
un corrected NOABL data but the factors could be
Improved especially for turbines on high rise buildings.

Certification under the MCS scheme will provide a
standardised measure of turbine power curves via the
BWEA and IEC 61400 standards

Certification under the MCS Scheme will also provide a
standardised measure of the noise produced by the
turbines
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Richard Phillips
BRE Global
Bucknalls Lane
Garston
Watford

WD25 9XX

01923 665183
phillipsr@bre.co.uk

www.bre.co.uk
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