Earls Court Project

London Borough of Hammersmith & Fulham
Application 2

C Wind Microclimate

FLOWERS

CINEMA

H

eProperTies URS




344 Earls Court Project Application 2 | London Borough of Hammersmith & Fulham | Environmental Statement Volume Il | June 2011 URS erperﬁes




Appendix C Wind Microclimate

Planning Application 2 - LBHF
Environmental Statement
Volume Il

ePrOpemes URS Earls Court Project Application 2 | London Borough of Hammersmith & Fulham | Environmental Statement Volume Il | June 2011 345




346

Tel: +44(0)1582 470250
Fax: +44 (0)1582 470259

RWDI
Unit 4, Lawrence Industrial Estate
- Lawrence Way
. o Dunstable, Bedfordshire LU6 1BD
. United Kingdom
Cmsi";ﬁ?ﬁ‘;f;”““ Email: solutions@rwdi.com

Earl’s Court Development Proposals, Earl’s Court
London, United Kingdom

Final Report

Pedestrian Level Wind Microclimate Assessment
Wind Tunnel Test Results

RWDI # 09-40927B-Earls-PLW (Final)
June 9", 2011

SUBMITTED TO

Rachel Naylor
Environmental Consultant
Rachel.Naylor@URSCorp.com

Juliette Seddon
Principal Environmental Consultant
Juliette.Seddon@URSCorp.com

Environmental Assessment Team
URS/Scott Wilson
St George's House,
5 St George's Road,
Wimbledon, London
SW19 4DR

SUBMITTED BY

Emanuela Palombi
Project Engineer
Emanuela.Palombi@rwdi.com

Wayne Pearce
Project Director
Wayne.Pearce@rwdi.com

Andrew Gypps
Project Manager
Andrew.Gypps@rwdi.com

This document is intended for the sole use of the party to whom it is addressed and may contain information that is
privileged and/or confidential. If you have received this in error, please notify us immediately.

® RWDI Anemos Limited is a Company Registered in England and Wales No.4316617. Registered office as above.

Reputation Resources Results Canada | USA | UK | UAE | India | China

CONSULTING ENGINEERS.
& SCIENTISTS

Earl’s Court Development Proposals, Earl’s Court, London
Report #09-40927B-Earls-PLW
2011.06.09

www.rwdi.com

Reputation Resources Results

Earls Court Project Application 2 | London Borough of Hammersmith & Fulham | Environmental Statement Volume Il | June 2011

Canada | USA | UK | UAE | India | China

www.rwdi.com

URS eProper’ries




Earl’s Court Development Proposals, Earl’s Court, London
Report #09-40927B-Earls-PLW
2011.06.09

COMSULTING ENGINEERS
& SCIENTISTS

TABLE OF CONTENTS

EXECUTIVE SUMMARY 1
1. SUMMARY 2
2. SITE DESCRIPTION 2

2.1 Proposed DevelopmeNnt...........ccuiuiiiiiiiiiice s 3

3. WIND TUNNEL TESTING: PROCEDURE AND METHODOLOGY
3.1 Simulation of Atmospheric Winds ...

3.2 Measurement Technique

3.3 Scaling
3.4 MeteorologiCal Data ... s 4
3.5 Pedestrian COMION ........ciieiiiiricet ettt ettt 4
3.6 SrONG WINAS ..ot bbb b 4
4. RESULTS 5
4.1 Details Of the ANAIYSIS .....c.eeuiiiireeeie e ettt es bbbt 5
4.2 The Desired Pedestrian Activity around the Proposed Development.............ccccccoeniiiiiiiiiiiiccnens 5
5. DISCUSSION 5
5.1 Configuration 1: Existing Site (Baseline) for the Development Option (RBKC) Site with existing
EE1U T (o TU 4T £ PP PRTY 5
5.1.1 Occurrence of Strong WINdS ...........cccccoiiiiiiiiiiiii i 6
5.2 Configuration 2: Proposed development plots built out for Phases 1, 2 and 3, Demolished sites
on Phases 4 and 5 and the Existing site on Phase 6 with existing surrounds..............ccocccveinincnene. 6
5.2.1 Occurrence of Strong WiNds ..........ccociiiiiiiiiiic s 7
5.3 Configuration 3: Proposed development plots built out for Phases 1, 2, 3, 4 and 5 and
Demolished Site on Phases 6 With eXiSting SUMMOUNS..........c..eiriruiiriierineiesie e 7
5.3.1 Occurrence of Strong WiNdS ..........ccoeciiiiiiiiiiincce s 8
5.4 Configuration 4: The Earls Court Development Proposals with the existing surrounds................... 8
5.4.1 Occurrence of Strong WiNAS .........cccoreuiiiiiiiiiiiier e 9
5.5 Configuration 5: The Earls Court Development Proposals with other consented surrounding
SChEMES WIthin TKIM ... e 9
5.5.1 Occurrence of Strong Winds ..........cocciiiiiiiiiiniii s 10
5.6 Configuration 6: The Earls Court Development Proposals with other consented surrounding
schemes within 1km and the Seagrave Road Development Proposals.............cccccoooiiiciiiiiiicnnenne. 10
5.7.1 Occurrence of Strong WiNdS ..........cccccriiiiiiiiiiriiicecss s 10
6. MITIGATION MEASURES 1
7. CONCLUDING REMARKS 1
APPENDIX A: PHOTOGRAPHS OF THE MODEL 51
APPENDIX B: METEOROLOGICAL DATA 57
APPENDIX C: LAWSON COMFORT CRITERIA 58
Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com

Properties

Earl's Court Development Proposals, Earl’s Court, London
Report #09-40927B-Earls-PLW

2011.06.09
CONSULTING ENGINEERS
& SCIENTISTS
APPENDIX D: CUMULATIVE RESULTS 60
APPENDIX E: GENERAL COMMENTS ON WIND IN THE BUILT ENVIRONMENT ......ccccoocienumunnnnnnananns 62
UFD@N @IFIOW ...ttt b e sttt b sttt bt e ene e 62

Seasonal variability.

Entrances...
Landscaping .
BalCONIES ..o e 63
COIONNAAES. ...ttt b et b ettt ettt ettt b ettt b e ea ettt 63
COVErEd OPEN SPACES. ....c.cvuiuiiiiiiieie ettt r s 63
APPENDIX F: GENERAL MITIGATION PRINCIPLES 64
[ =T o [Tt o] [ o TP PSSO 64
SCUIPIUFAl SCrEENING ...t e 64
Canopies aNd WINA GULLETS .......c.cieviueiiiiiieiereit ittt 64
TABLES
TABLE 1 : BREVE3 MEAN FACTORS AT SITE REFERENCE HEIGHT (150M ABOVE GROUND LEVEL)........ccccvreeenene. 13
TABLE 2: ANNUAL EXCEEDENCE OF DISTRESS CRITERION (& MOST FREQUENT WIND DIRECTION)..........c.cc.c.c.. 16
TABLES?;Acs)gz)HGUHAHON 2 (PHASE 6 EXISTING SITE) — LAWSON COMFORT CRITERIA (WINDIEST AND SUMMER

TABLE 4: LAWSON COMFORT CRITERIA ...

TABLE 5: THE BEAUFORT LAND SCALE ......cuttiiiiiiiiieteeirt ettt ettt ettt

TABLE 6: CHANGES IN WIND MICROCLIMATE FOR THE EARLS COURT DEVELOPMENT PROPOSALS DUE TO
CUMULATIVE SCENARIOS ...ttt sttt seeis st s teberse st e e asesatebeesesseasesbes e s e b e b e et e e eat et e eneneeaneseesnanens 61

FIGURES

FIGURE 1: AERIAL PHOTOGRAPH OF THE DEVELOPMENT OPTION (SITE WIDE) OPTION (APPROX. SITE

HIGHLIGHTED IN YELLOW) .. 17
FIGURE 2: SITE PLAN FOR THE EARL'S COURT DEVELOPMENT PROPOSALS ... 18
FIGURE 3: CONFIGURATION 1 — LAWSON COMFORT CRITERIA (WINDIEST SEASON) 19
FIGURE 4: CONFIGURATION 1 — LAWSON COMFORT CRITERIA (SUMMER SEASON) ... 20
FIGURE 5: CONFIGURATION 2 (PHASE 1) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)... 21
FIGURE 6: CONFIGURATION 2 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (WINDIEST SEASON). 22
FIGURE 7: CONFIGURATION 2 (PHASE 1) — LAWSON COMFORT CRITERIA (SUMMER SEASON)........... 23
FIGURE 8: CONFIGURATION 2 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (SUMMER SEASON) 24
FIGURE 9: CONFIGURATION 3 (PHASE 1) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)... 26
FIGURE 10: CONFIGURATION 3 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)... 27
FIGURE 11: CONFIGURATION 3 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)......... 28
FIGURE 12: CONFIGURATION 3 (PHASE 1) — LAWSON COMFORT CRITERIA (SUMMER SEASON)............ 29
FIGURE 13: CONFIGURATION 3 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (SUMMER SEASON) .... 30
FIGURE 14: CONFIGURATION 3 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (SUMMER SEASON) 31
FIGURE 15: CONFIGURATION 4 (PHASE 1) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)........... 32
FIGURE 16: CONFIGURATION 4 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)... 33
FIGURE 17: CONFIGURATION 4 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)........ 34
FIGURE 18: CONFIGURATION 4 (PHASE 1) — LAWSON COMFORT CRITERIA (SUMMER SEASON)............. 35
FIGURE 19: CONFIGURATION 4 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (SUMMER SEASON) 36
FIGURE 20: CONFIGURATION 4 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (SUMMER SEASON) 37
FIGURE 21: CONFIGURATION 5 (PHASE 1) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)..... .38

Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com

URS Earls Court Project Application 2 | London Borough of Hammersmith & Fulham | Environmental Statement Volume Il | June 2011

347




348

Earl’s Court Development Proposals, Earl’'s Court, London
Report #09-40927B-Earls-PLW
2011.06.09

CONSULTING ENGINEERS
& 5O

SCIENTISTS

FIGURE 22: CONFIGURATION 5 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)............
FIGURE 23: CONFIGURATION 5 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (WINDIEST SEASON).........
FIGURE 24: CONFIGURATION 5 (PHASE 1) — LAWSON COMFORT CRITERIA (SUMMER SEASON) .......oovvunernrennnen.
FIGURE 25: CONFIGURATION 5 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (SUMMER SEASON) .
FIGURE 26: CONFIGURATION 5 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (SUMMER SEASON)
FIGURE 27: CONFIGURATION 6 (PHASE 1) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)............
FIGURE 28: CONFIGURATION 6 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)...
FIGURE 29: CONFIGURATION 6 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (WINDIEST SEASON)
FIGURE 30: CONFIGURATION 6 (PHASE 1) — LAWSON COMFORT CRITERIA (SUMMER SEASON).............
FIGURE 31: CONFIGURATION 6 (PHASES 2 AND 3) — LAWSON COMFORT CRITERIA (SUMMER SEASON) .
FIGURE 32: CONFIGURATION 6 (PHASES 4, 5 AND 6) — LAWSON COMFORT CRITERIA (SUMMER SEASON..
FIGURE 33: IMAGE OF ILLUSTRATIVE MASTERPLAN WITH THE EARLS COURT SITE PROPOSED LANDSCAPING

2011.06.09

CONSULTING ENGINEERS
& SCIENTISTS

VERSION HISTORY

Earl’s Court Development Proposals, Earl’s Court, London
Report #09-40927B-Earls-PLW

B0 N 50
FIGURE 34: EXISTING SITE FOR EARLS COURT SITE (CONFIGURATION 1) — VIEW IN THE WIND TUNNEL (TOP VIEW
NORTH UP) ...t toeesees s ctseeeeseese s ses s s se e85 s e s s et 51
FIGURE 35: EARLS COURT DEVELOPMENT PROPOSALS IN CONFIGURATION 2 — VIEW IN THE WIND TUNNEL (FROM
THE NORTH) ..ttt ettt ettt ee et e s ee et et e e ee e s e e e e e s e b se e m e e e e e seee e er e e esn e e e e s e raeeees 52
FIGURE 36: DEVELOPMENT OPTION (RBKC) PROPOSALS IN CONFIGURATION 3 — VIEW IN THE WIND TUNNEL
(FROM THE SOUTHEAST) ...cuteutteuteettesteesteeseeeseessesatessaeseeessaesseeseessenaeeseeenseemsanseeeeeee s e naeesaeenseeaeeneeeneesnennean 53
FIGURE 37: EARLS COURT DEVELOPMENT PROPOSALS IN CONFIGURATION 4 — VIEW IN THE WIND TUNNEL (FROM
THE NORTH) 1. voetetttaetetie st se s sssss st st sse st s bbb s bbb s s b s et b bbbt 54
FIGURE 38: EARLS COURT DEVELOPMENT PROPOSALS IN CONFIGURATION 5 — VIEW IN THE WIND TUNNEL (FROM
THE WEST) ettt sttt et eh et ee e bt e et b b s d et et b e se s b e s e st e s b s e 55
FIGURE 39: EARLS COURT DEVELOPMENT PROPOSALS IN CONFIGURATION 6 — VIEW IN THE WIND TUNNEL (FROM
THE NORTH) .11ttt eseeseessessesssseseees e ssees e s e s 2e e s se s s b eS8t e E ettt en e s 56
FIGURE 40: SEASONAL WIND ROSES FOR LONDON, UNITED KINGDOM (IN BEAUFORT FORCE) (HOURS THAT WIND
SPEED IS GREATER THAN THE STATED BEAUFORT FORCE) ......ccouiiiiiiiiiiiie et 57
FIGURE 41: GRAPHICAL REPRESENTATION OF THE LAWSON COMFORT CRITERIA......ccueeiueeiereeeneeaeeeeeeeeneeaneens 58
Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com

INDEX DATE PAGES AUTHOR
A 8 June 2011 All E. Palombi
B 9 June 2011 All E. Palombi
CHECKED BY:
W. Pearce
Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com

Earls Court Project Application 2 | London Borough of Hammersmith & Fulham | Environmental Statement Volume Il | June 2011

URS eProper’ries




Earl's Court Development Proposals, Earl’s Court, London
Report #09-40927B-Earls-PLW
2011.06.09

COMSULTING ENGINEERS
& SCIENTISTS

EXECUTIVE SUMMARY

This report presents the wind microclimate results from wind tunnel tests on the Earl's Court Site,
located on lands within The Royal Borough of Kensington and Chelsea and The London Borough of
Hammersmith and Fulham in London, UK. It presents a description of the methodology used, the
main results for the windiest (generally winter) and summer seasons and comparison tables of the
cumulative results. Results are presented in terms of the well-known Lawson Comfort Criteria.
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1. Summary

Wind tunnel tests were conducted on a 1:400 scale model of the Earl's Court Development Proposals
in London, United Kingdom. The objective of the investigation was to quantify the wind conditions
within and around the Earl’s Court Site, by comparing the measured wind speed and frequency of
occurrence with the well-established Lawson Comfort Criteria.

Measurements were taken at up to 566 locations for a full range of wind directions. These covered
ground level locations along the building facades and corners, within open amenity spaces and
designated park areas, on pedestrian routes within and around the Earl’s Court Development
Proposals and at roof levels where there is provision for terrace locations. Analysis was conducted on
a seasonal basis but the report focuses on the results for the windiest season and those for the
summer season, when pedestrian activity generally requires calmer conditions.

Six configurations of the wind tunnel model were tested:
« Configuration 1: The Existing site (Baseline) for the Earls Court Site with existing surrounds;

« Configuration 2: Proposed development plots built out for Phases 1, 2 and 3, Demolished
Sites on Phases 4 and 5 and the Existing Site on Phase 6 with existing surrounds
(Construction and Demolition Phasing);

« Configuration 3: Proposed development plots built out for Phases 1, 2, 3, 4 and 5 and
Demolished Site on Phase 6 with existing surrounds (Construction and Demolition Phasing);

+ Configuration 4: Earls Court Development Proposals (all phases of development built out)
with existing surrounds;

+ Configuration 5: Earls Court Development Proposals with other consented surrounding
schemes within 1km; and

« Configuration 6: The Earls Court Development Proposals with other consented surrounding
schemes within 1km and the Seagrave Road Development Proposals.

The present study was conducted for the Earls Court Site which was devoid of any landscape detail,
in order to obtain a conservative, i.e. a relatively windy, set of results. Results are presented in a
series of ‘dot-plots’ to indicate the measured comfort criteria for both the windiest and summer
seasons for each configuration.

Results from the wind tunnel tests show that the wind microclimate around the Earls Court
Development Proposals is largely compatible with the intended pedestrian use of the Earls Court Site.
However, there are some locations where conditions are windier than desired and mitigation has been
recommended, particularly at the centre of the master plan, amongst the relatively taller Phase 2, 3
and 4 Blocks, at ground level and at the majority of the roof levels where terraces are proposed.

General comments on wind behaviour in the built environment are presented in Appendix E and basic
mitigation techniques, relevant for relatively large master plans such as the Earl's Court Site, like
including vertical screening, planting and landscaping amongst the proposed building massing are
discussed in Appendix F. Both of these appendices contain generic information and are included as
background information intended to assist the architect and design teams involved in the detailed
design stages of the proposed buildings and landscaped environs within the Earls Court Site.

2.  Site Description

The OS Landranger grid reference for the Earl’s Court Site is TQ250782; the master plan is bounded
by West Cromwell Road to the north, North End Road (B317) to the west, Lillie Road/Old Brompton
Road (A3216) to the south and Warwick Road as well as existing residential buildings on Philbeach
Gardens and Eardley Cresent to the east. Its occupies land, represented by two London Borough
Councils, namely, The Royal Borough of Kensington and Chelsea (RBKC) and The London Borough
of Hammersmith and Fulham (LBHF). Figure 1 shows an aerial view of the existing Earl’s Court Site
and adjacent surroundings.
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The existing surrounds consist of a mixture of low- to medium- rise buildings with the River Thames
located within 2km to the south. Two off-site locations where a potential sensitivity to changes in the
local wind environment as a result of the redevelopment of the Earl’s Court Site have been identified
on the St. Cuthbert’s Church grounds adjacent to Philbeach Gardens and at the West Brompton SBI
and Cemetery, located north and southeast of the Earl's Court Site, respectively. The wind
microclimate in these areas has also been quantified and is discussed.

21 Proposed Development

The Earls Court Development Proposals range from (approximately) six to one hundred metres above
the proposed street levels, where the tallest blocks are located within Phases 2, 3 and 4 centrally
situated within the Site boundary.

There are nine ground level amenity spaces located within and at the edges of the Earls Court Site.
They are an open area at the east end of Warwick Walk, Exhibition Square, Counters Place, Whitley
Green, Mathias Square, Thaxton Square, North End Gardens, Gibbs Green, and Cromwell Place.
There are also sixteen roof levels which may be occupied by terraces which are likely to be used in
the summer season as external pedestrian seating areas.

Appendix A shows a selection of photographs of the wind tunnel model of the Earls Court
Development Proposals used in this assessment.

3.  Wind Tunnel Testing: Procedure and Methodology

The basic methodology for quantifying the pedestrian level wind environment is outlined below:

* Measure the wind speeds at pedestrian level in the wind tunnel relative to a reference wind
speed;

+ Adjust standard meteorological data to account for conditions at the Earls Court Site;

+ Combine these to obtain the expected frequency and magnitude of wind speeds at pedestrian
level; and

«  Compare the results with the Lawson Comfort Criteria to ‘grade’ conditions around the site.

3.1 Simulation of Atmospheric Winds

The wind is turbulent, or gusty, and this turbulence varies depending upon the site. It is necessary to
reflect these differences in the wind tunnel test. In addition, the atmospheric boundary layer is a shear
flow which means that the mean wind speed increases with height. Modeling these effects is achieved
by a combination of grid, barrier and floor roughness elements to create a naturally-grown boundary
layer that is representative of urban or open country conditions, as appropriate. The detailed
contoured proximity model around the Earls Court Site was used to fine tune the flow and create
conditions similar to those expected at full scale.

3.2 Measurement Technique

Wind speed measurements were made using Irwin probes. These probes measure the pressure at a
scaled 2m height above ground and also at the surface, from which the wind speed is obtained using
a calibrated relationship. For pedestrian comfort studies, the mean wind speed is required as well as a
measure of the peak wind speed at each measurement location. The typical equivalent full scale time
period for measuring the mean wind speed is around 15 minutes, whereas the peak wind speed is
taken as the wind speed exceeded for 1% of the time.

Wind speeds at each location were measured for all wind directions with 0° representing a wind
blowing from the north and 90° a wind blowing from the east.
3.3 Scaling

The length scale of the model was 1:400 and the velocity scale was approximately 1:2 for strong
winds. Consequently the time scale for the tests was 1:200, or in other words 1 second in the wind
tunnel is equivalent to 200 seconds at full scale.
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3.4 Meteorological Data

Meteorological data derived from the main airport meteorological stations in London have been
corrected to standard conditions of 10m above open flat level country terrain. The meteorological
station data is then adjusted to the site conditions using the methodology implemented in the BREVe3
software package.

The meteorological data for London used in this report is presented in Appendix B as wind roses by
season (refer to Figure 40) with the wind speed divided into Beaufort Force ranges (see Table 5,
Appendix C). The radial axis indicates the cumulative number of hours per season that the wind
speed exceeds the particular Beaufort Force. The seasons are defined as spring (March, April, May),
summer (June, July and August), autumn (September, October, November) and winter (December,
January, February).

The meteorological data indicate that the prevailing wind direction throughout the year is from the
south-west. This is typical for many areas of southern England. There is a secondary peak from north
easterly winds, especially during the spring, and these tend to be cold winds.

The combination of meteorological data, site altitude and velocity ratios permits the percentage of
time that wind speeds are exceeded at ground level on the site to be evaluated. The locations can
then be assessed using ‘comfort criteria’, as described below.

3.5 Pedestrian Comfort

The assessment of the wind conditions requires a standard against which the measurements can be
compared. This report uses the Lawson Criteria, which have been established for some thirty years
and have been widely used on building developments across the United Kingdom. The comfort
criteria, seek to define the reaction of an average pedestrian to the wind, are described in Table 4 and
illustrated in Figure 41 (both found in Appendix C). If the measured wind conditions exceed the
threshold then conditions are unacceptable for the stated pedestrian activity and the expectation is
that there may be complaints of nuisance or people will not use the area for its intended purpose.

The criteria set out six pedestrian activities and reflect the fact that less active pursuits require more
benign wind conditions. The six categories are sitting, standing, entering/leaving a building, leisure
walking, business walking and roadway/car-park, in ascending order of activity level. In other words,
the wind conditions in an area for sitting need to be calmer than a location that people merely walk
past. The distinction between leisure walking and business walking is that in the business scenario,
where pedestrians are on site because their livelihood depends upon it, they will be more tolerant of
stronger winds.

The criteria are derived for open air conditions and assume that pedestrians will be suitably dressed
for the season.

3.6 Strong Winds

The Lawson Comfort Criteria also specify a lower limit strong wind criterion when winds exceed
Beaufort Force 6. Notification of exceedence greater than one hour in the year is required.
Exceedence of this criterion may indicate a need for remedial measures or a careful assessment of
the expected use of that location, e.g. is it reasonable to expect vulnerable pedestrians to be present
at the location on the windiest day of the year?

In the UK, stronger winds are associated with areas which would be classified as suitable for business
walking or roadway use. In a mixed-use, urban development, business walking and roadway
conditions would not usually form part of the ‘target’ wind environment and would usually require
mitigation due to pedestrian comfort considerations. This mitigation would also reduce the frequency
of, or even eliminate, any strong winds.

For locations where the wind speed exceeds Beaufort Force 6, which are found on a pedestrian
thoroughfare, the results are unlikely to generate nuisance to pedestrians. However, where there is an
exceedence of Beaufort Force 7 or 8, we would expect pedestrians to experience difficulty in walking.

If the wind speed exceeds B6 in a proposed external seating area or outside an entrance, these
conditions would be unacceptable and would require mitigation. However, if the wind speed exceeded

Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdi.com

URS eProperﬁes



Earl’s Court Development Proposals, Earl’'s Court, London
Report #09-40927B-Earls-PLW
2011.06.09

CONSULTING ENGINEERS
B SCIENTISTS

B6 then the area is likely to be classified as suitable for leisure walking, business walking or roadway
use and so would require mitigation to satisfy the Lawson Comfort Criteria in any case.

It is RWDI's practice to report incidence when B6, B7 and B8 are exceeded for more than 1 hour per
annum. The results for this study are presented in Table 2 which also shows the wind direction that
contributes most to the strong winds

4. RESULTS

4.1 Details of the Analysis

To account for the difference in height and roughness between meteorological conditions at the
airport and the Development site it is necessary to apply correction factors to the wind tunnel velocity
ratios. Correction factors (mean factors) were computed for a full range of wind directions from 0°
through to 360°. The reference height in the wind tunnel was at the equivalent full-scale height of 150
metres.

4.2 The Desired Pedestrian Activity around the Proposed Development

We would generally target conditions suitable for leisure walking during the windiest season on
pedestrian thoroughfares, with standing/entrance conditions at main entrances throughout the year,
and sitting at outdoor seating and amenity areas during the summer season when these areas are
more likely to be frequently used by pedestrians.

5. Discussion

In this wind tunnel assessment, a 1:400 scale model of the Earls Court Existing Site and Development
Proposals was used. As stated in a previous section of this report, there was no landscaping included
on the wind tunnel test model in order to obtain a conservative, i.e. relatively windy, set of results.

Sections 5.1 and 5.4 present the results for the Earls Court Site in the case of the Existing (baseline)
site (Configuration 1) and the fully built out Development Proposals (Configuration 4), respectively.
Two construction and demolition scenarios are also assessed; the results of which are reported in
sections 5.2 and 5.3. Where the Earls Court Development Proposals plots are expected to have been
constructed, the wind environment within these areas have been tested and reported; however, areas
where the existing site is expected to have been demolished, a cleared Site is represented on the
wind tunnel model and the area was not tested. Areas that remain as per the existing baseline have
been tested and the results are discussed in the text for test Configurations where this applies.

The proceeding sections 5.5 to 5.6 present the results of the following two cumulative scenarios
tested for the Earls Court Development Proposals:

e SCENARIO 1 (Configuration 5): The Earls Court Development Proposals PLUS other
consented surrounding schemes within 1km; and

e SCENARIO 2 (Configuration 6): The Earls Court Development Proposals PLUS the Seagrave
Road Development Proposals PLUS other consented schemes within 1km.
5.1 Configuration 1: Existing Site (Baseline) for the Development Option (RBKC) Site with
existing surrounds

Figure 3 and Figure 4 show the worst case and summer season results for the existing site at the
Development Option (RBKC) Site and the two potentially sensitive receptor off-site locations within
the immediate surrounds. The ‘B’ notation in the figures denotes a ‘baseline’ measurement location.
For the windiest season (typically winter), the wind microclimate at all locations is summarised as
follows:

e Sixty-four locations are suitable for sitting;
e Seventy-four locations are suitable for standing/entrance use;

e Thirty locations are suitable for leisure walking;
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e Two locations are suitable for business walking;
e Two locations are suitable for car park/roadway use.

As shown in Figure 3, the baseline for the Earl's Court Site has a wind microclimate that is mainly
suitable for leisure walking or better, with windier conditions at the base of the existing Empress Place
building and on the raised plinth level along the southwest edge of the existing Convention Centre
where business walking and roadway conditions exist in the windiest season.

During the summer season the wind microclimate is less windy and conditions at all locations are
suitable for sitting and standing, apart from locations B29, B74, B76 and B79 where leisure walking
conditions are experienced (Figure 4).

The wind microclimate at the existing site is relatively calm because many of the existing buildings on-
site, apart from the Empress Tower, are in keeping with the general surrounds. These results would
be consistent with the general conditions experienced in many of the surrounding streets in London.

The wind conditions during the windiest season near St. Cuthbert Church and the West Brompton SBI
and Cemetery are suitable for sitting and standing, respectively. During the summer, sitting conditions
are experienced in the summertime at both of these off-site locations.

5.1.1 Occurrence of Strong Winds

For the existing scenario, Table 2 lists the ten locations where the wind speed exceeds Beaufort
Force 6 for up to 4.9 hours per annum. There are also four locations, which exceed Beaufort
Force 7 for up to 7.4 hours; these strong wind occurrences are associated with the relatively
windy conditions experienced near the Empress Tower.

5.2 Configuration 2: Proposed development plots built out for Phases 1, 2 and 3,
Demolished sites on Phases 4 and 5 and the Existing site on Phase 6 with existing surrounds

Figures 5 to 8 show the worst case and summer season results for Phases 1, 2 and 3 of the Earls
Court Development Proposals (these areas are assumed to be fully built out), whilst areas within
Phases 4 and 5 are a cleared site, and the area within Phase 6 remains as per the existing baseline
(Table 3). The wind microclimate is also reported at the two potentially sensitive off-site locations
within the immediate surrounds. Wind speeds were measured at a total of three hundred and thirty-
nine locations at both ground level and at eight representative roof levels.

The worst case (winter) wind conditions at all measured locations are summarised as follows:

e One hundred and twenty-nine locations are suitable for sitting;

e One hundred and thirty locations are suitable for standing/entrance use (two of which are at
roof level);

e Seventy-seven locations are suitable for leisure walking (six of which are at roof level); and
e Three locations are suitable for business walking.

The worst case (winter) wind environment across Phases 1, 2 and 3 of the Earls Court Site is suitable
for a range of conditions, from sitting to business walking. Business walking conditions occur at
ground level locations 17 and 103 in Phase 1 (Figure 5) and location 223 in Phase 2 (Figure 6) and
represent the windiest areas amongst the proposed buildings. These are located at the Warwick
Crescent and Lost River Park junction and along the central High Street. Leisure walking conditions,
or calmer, is the ‘target’ wind microclimate for pedestrian thoroughfares; therefore mitigation is
recommended to reduce the strength of the local wind conditions near these locations, and discussed
in further detail in a later section of this report.

All other pedestrian thoroughfares experience a wind microclimate suitable for leisure walking or
better in the windiest season. This is in keeping with (and in many cases better than required for) the
intended usage.

Entrance locations have not been identified with the massing plans because there is no detailed
design at this stage. A wind environment suitable for standing or better is desired throughout the year
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near building entrances. Should an entrance be placed near a location where leisure walking or
business walking conditions are predicted, mitigation would be required to provide local shelter to
pedestrians entering and exiting the building.

A mix of leisure walking, standing and sitting conditions are predicted along the Lost River Park in the
worst case season. These are considered suitable for a park, however where outdoor sitting areas
are proposed amongst the park and the wind conditions are suitable for leisure walking or standing,
localised shelter in the form of tree planting and landscaping is needed to mitigate the windier than
desired conditions.

During the summer season, all locations are suitable for standing and sitting apart from five ground
level locations where leisure walking conditions are experienced: two of which are within Phase 1 at
locations 17 and 103 (Figure 7), whereas locations 216, 223 and 226 (Figure 8) are situated near the
southeast, southwest and northeast corners of Block BW04 in Phases 2 and 3.

Sitting conditions are desired in the summer within the proposed ground level amenity spaces and at
roof level terraces. Thus mitigation is needed within Phase 1 near location 30 in Exhibition Square,
locations 137 to140 in Counters Place and at the roof level at locations 145 and 146 to improve the
local wind microclimate during the summertime. Similarly, mitigation is recommended in the summer
season for windier than desired conditions in the amenity spaces at the base of the Empress Tower,
near locations 58, 59, 68, 74, 76 and 77, at locations 147, 148, 150, 151 and 153 within the North End
Gardens and at all roof level locations (locations 179, 180, 182 and 183) apart from one located on
the proposed terrace levels within Phases 2 and 3.

The wind conditions near St. Cuthbert Church and West Brompton SBI and Cemetery are unchanged
to those presented for the baseline configuration.

5.2.1 Occurrence of Strong Winds

For Configuration 2 there are thirty-four locations, distributed across the ground and terrace
levels, amongst the Earls Court Development Proposals and the existing site on Phase 6, where
the wind speed exceeds Beaufort Force 6 for up to 4.6 hours, per annum. Additionally, Beaufort
Force 7 is exceeded on occasion at the five ground level locations where the expected pedestrian
wind comfort has been classified as suitable for business walking in the worst case season. All of
these results are listed in Table 2.

There are no occurrences of strong winds exceeding the B6 threshold per annum at the
neighbouring off-site church and cemetery locations, when considering the presence of the Earls
Court Development Proposals on Phases 1, 2 and 3 and a cleared site on Phases 4 and 5.

5.3 Configuration 3: Proposed development plots built out for Phases 1, 2, 3, 4 and 5 and
Demolished Site on Phases 6 with existing surrounds

Figures 9 to 14 show the worst case and summer season results for Phases 1, 2, 3, 4 and 5 of the
Earls Court Development Proposals (these areas are assumed to be fully built out), whilst Phases 6 is
a cleared site. The wind microclimate is also reported at the two potentially sensitive off-site locations
within the immediate surrounds. Wind speeds were measured at a total of five hundred and ten
locations at both ground level and at fourteen representative roof levels.

The worst case (winter) wind conditions at all measured locations are summarised as follows:

e Two hundred and seven locations are suitable for sitting;

e Two hundred and sixteen locations are suitable for standing/entrance use (five of which are at
roof level);

e Eighty-six locations are suitable for leisure walking (nine of which are at roof level); and
e One location is suitable for business walking.

During the windiest season (Figures 9, 10 and 11), the wind microclimate amongst the built out Earls
Court Development Proposals Phases 1, 2, 3, 4 and 5 is largely suitable for leisure walking or better.
The only exception is at location 223 where conditions suitable for business walking persist
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throughout the two demolition/construction Configurations tested in the wind tunnel. The wind
environment amongst the rest of the Earls Court Site is comparatively unchanged to the conditions
described in Configuration 2.

The summertime wind conditions are presented in Figures 12, 13 and 14 for Phase 1, 2 and 3 and 4
and 5, respectively. All ground level locations experience conditions suitable for standing and sitting,
apart from leisure walking conditions expected at location 223 located along the High Street in Phase
2 (Figure 13).

Although the presence of the Earls Court Development Proposals for this Configuration provides
additional shelter to oncoming winds for many of the ground level public amenity spaces, when
compared to the Configuration 2 results, there are still windier than desired conditions, suitable for
standing, in certain public realm areas: near locations 30 and 140 in Exhibition Square and Counters
Place (Figure 12); within the amenity spaces at the base of the Empress Tower near locations 58, 59,
68, 74, 76 and 77 and at locations 147, 148, 150, 151, 152 and 153 within the North End Gardens
(Figure 13); and locations 200, 201 and 202 in Cromwell Place (Figure 13).

Roof terrace locations which experience windier than desired conditions are: location 145 in Phase 1;
locations 179, 180, 182 and 183 on proposed buildings in Phases 2 and 3; and locations 30, 31, 33,
34 and 36 on proposed buildings in Phases 4 and 5. If during the detailed design of the Earls Court
Development Proposals these areas are designated as roof terraces, mitigation is recommended to
provide localised shelter at these roof levels.

The wind conditions near St. Cuthbert Church and West Brompton SBI and Cemetery are unchanged
to those presented for the baseline configuration.

5.3.1 Occurrence of Strong Winds

For Configuration 3, there are twenty-three locations where there is exceedence of Beaufort
Force 6 for up to 4.1 hours per annum. Additionally, Beaufort Force 7 is also exceeded on
occasion at location 223, within Phase 2, annually. All of these results are listed in Table 2.

There are no occurrences of strong winds exceeding the B6 threshold per annum at the
neighbouring off-site church and cemetery locations, when considering the presence of the Earls
Court Development Proposals on Phases 1, 2, 3, 4 and 5 and a cleared site on Phase 6.

5.4 Configuration 4: The Earls Court Development Proposals with the existing surrounds

Figures 15 to 20 show the worst case and summer season results for the (fully built out) Earls Court
Development Proposals in the presence of existing surrounds. The wind microclimate is also reported
at the two potentially sensitive off-site locations within the immediate surrounds. Wind speeds were
measured at a total of five hundred and sixty-six locations at both ground level and at seventeen
representative roof levels.

The worst case (winter) wind conditions at all measured locations are summarised as follows:

e Two hundred and eighty-one locations are suitable for sitting (two of which are at roof level);

e Two hundred and fourteen locations are suitable for standing/entrance use (six of which are
at roof level);

e Sixty-eight locations are suitable for leisure walking (seven of which are at roof level);
e Two locations are suitable for business walking (one of which is at roof level); and
¢ One location, at roof level, is suitable for roadway and car park use.

During the windiest season, most on-site locations, with the exception of location 223 on the High
Street in Phase 2 (Figure 16), are suitable for leisure walking or better throughout the year; these
conditions are suitable for public thoroughfares and parks. Where business walking conditions persist
at the southwest corner of Block BWO04, this represents the windiest area across the Earls Court Site.
Mitigation is recommended to provide shelter to this windier than desired zone within the Lost River
Park. Additionally, where leisure walking or standing conditions are predicted in proposed external
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seating areas within the Park, mitigation in the form of localised landscaping and planting is also
recommended (Figure 15).

The summer season wind microclimate for the Earls Court Development Proposals is a mix of
conditions suitable for leisure walking, standing and sitting. Mitigation is required to enhance the local
wind environment within the ground level amenity spaces at locations 138 and 140 in Counters Place
(Phase 1); and locations 147, 148, 150 to 153 in North End Gardens and at the base of the Empress
Tower at locations 58, 59, 68, 74 and 73 (Phases 2 and 3). The same is also true if terraces roof
locations 145 in Phase 1 (Figure 18), locations 179, 180, 182 and 183 in Phases 2 and 3 (Figure 19),
and locations 30, 33, 34, 35 and 37 in Phases 4, 5 and 6 (Figure 20) and are intended for external
seating.

The wind conditions near St. Cuthbert Church and West Brompton SBI and Cemetery are unchanged
to those presented for the baseline configuration.

5.4.1 Occurrence of Strong Winds

For Configuration 4, the Earls Court Development Proposals in the presence of the existing
surrounds generates nineteen locations where there are exceedences of Beaufort Force 6 for up
to 4.8 hours per annum. Additionally, Beaufort Force 7 is exceeded occasionally at three
locations. All of these results are listed in Table 2.

There are no occurrences of strong winds exceeding the B6 threshold per annum at the
neighbouring off-site church and cemetery locations, when considering the presence of the fully
built out Earls Court Development Proposals.

5.5 Configuration 5: The Earls Court Development Proposals with other consented
surrounding schemes within 1km

The following proposed developments were included on the wind tunnel model as part of the general
surrounds and the wind tunnel tests repeated:

¢ Ibis Hotel, 47 Lillie Road; and
e Holiday Inn Express, 295 North End Road.

Figures 21 to 26 show the worst case (winter) and summer season results for the Earls Court
Development Proposals in the presence of the other consented schemes listed above. Wind speeds
were measured at a total of five hundred and sixty-six locations at both ground level and at seventeen
representative roof levels.

The worst case (winter) wind conditions at all measured locations are summarised as follows:

e Two hundred and seventy-nine locations are suitable for sitting (two of which are at roof
level);

e Two hundred and nineteen locations are suitable for standing/entrance use (six of which are
at roof level);

e Sixty-five locations are suitable for leisure walking (seven of which are at roof level);
e Two locations are suitable for business walking (one of which is at roof level); and
e One location, at roof level, is suitable for roadway and car park use.

The windiest season results show that there is little effect on the overall expected wind environment
throughout the Earls Court Site in the presence of the surrounding consented schemes, when
compared to the results of Configuration 4. That being said, there are changes in isolated areas,
mainly in the southern half of the Earls Court Site where a change of1-category is reported. There are
nine locations where calmer conditions are reported and seven where a windier microclimate is
expected in the presence of the other consented schemes. All locations where changes occur are
suitable for leisure walking, standing and sitting.
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Table 6 provides a list of the sixteen locations where a change in the local wind conditions occurs in
the windiest season, as well as the five locations affected in the summertime (Figures 24, 25 and 26),
as a result of Cumulative Scenario 1. A comparison of the worst case and summer season results
between Configurations 4 and 5 is also presented. All locations where there is a change in the
seasonal conditions are suitable for the intended usage, therefore no additional mitigation is
considered necessary to what has already been recommended in previous sections of this report.

The wind conditions near St. Cuthbert Church and West Brompton SBI and Cemetery are unchanged
to those presented for the baseline configuration.

5.5.1 Occurrence of Strong Winds

The presence of the other consented schemes within 1km, the results from Configuration 5 show
that there are nineteen locations which experience strong wind that exceed Beaufort Force 6 for
up to 5.2 hours, per annum. Additionally, Beaufort Force 7 is exceeded on occasion at three
locations. Details are presented in Table 2.

There are no occurrences of strong winds exceeding the B6 threshold per annum at the
neighbouring off-site church and cemetery locations, when considering the presence of the
Development (Site Wide) Proposals and the other consented schemes.

5.6 Configuration 6: The Earls Court Development Proposals with other consented
surrounding schemes within 1km and the Seagrave Road Development Proposals

Figures 27 to 32 show the worst case (winter) and summer season results for the Earls Court
Development Proposals in the presence of the other consented surrounding schemes within 1km and
the Seagrave Road Development Proposals. Wind speeds were measured at a total of five hundred
and sixty-six locations at both ground level and at seventeen representative roof levels.

The worst case (winter) wind conditions at all measured locations are summarised as follows:

e Two hundred and seventy-nine locations are suitable for sitting (one of which is at roof level);

e Two hundred and eighteen locations are suitable for standing/entrance use (seven of which
are at roof level);

e Sixty-six locations are suitable for leisure walking (six of which are at roof level);
e Two locations are suitable for business walking (one of which is at roof level); and
e One location, at roof level, is suitable for roadway and car park use.

Overall, in the windiest season there thirteen locations which experience windier conditions in the
presence of the consented schemes within 1km and the Seagrave Road Development when
compared to Configuration 4. There are also eight locations, mainly within Phase 1 and on the south
side of Phase 2, where calmer conditions are reported. All locations affected by the cumulative
scenario are still considered suitable for the intended usage.

In the summertime, the results in Figures 30, 31 and 32 show that five locations experience slightly
less windy conditions when compared to Configuration 4, whereas seven locations experience
conditions 1-category windier in the presence of the Cumulative Scenario 2. Where there is a change
experienced in the summertime wind conditions, the microclimate is expected to remain suitable for its
intended use.

Table 6 provides a list of all the locations where a change in the local wind conditions occurs for the
windiest and summer seasons, as a result of Cumulative Scenario 2 (Configuration 5).

5.7.1 Occurrence of Strong Winds

The presence of the other consented schemes within 1km and the Seagrave Road Development
Proposals, there are fifteen locations for Configuration 5 where there fifteen locations where there
is an exceedence of Beaufort Force 6 for up to 4.2 hours per annum. Additionally, Beaufort Force
7 is exceeded on occasion at two locations. Details are presented in Table 2.
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There are no occurrences of strong winds exceeding the B6 threshold per annum at the 1. The meteorological data for the Earls Court Site indicate prevailing winds from the south-westerly
neighbouring off-site church and cemetery locations, when considering the presence of the Earls quadrant throughout the year, and secondary winds from the north-easterly direction particularly
Court Development Proposals, the other consented schemes within 1km and the Seagrave Road during the springtime.
Development Proposals. 2. The wind tunnel tests were conducted on a model devoid of trees, screening or landscape detail
e . at ground level, in order to obtain conservative results (i.e. windier). In general, planting and other
6. Mitigation Measures landscape enhancements would increase shelter within the development, particularly when the
The wind tunnel tests were conducted on a model generally devoid of trees and landscape detail in plants are established and in full leaf.
order to obtain conservative results (i.e. generate a relatively windy microclimate). In general, planting 3. The wind microclimate at the Existing site for the Earls Court Site is suitable for a range of
and other landscape enhancements would increase shelter within the development compared to the conditions from sitting to roadway/car park use. There are ten locations where the wind speed
wind conditions described in the previous sections of this report, particularly when the trees and exceeds Beaufort Force 6 and four locations where Beaufort Force 7 is exceeded on occasion per
plants are established and in full leaf. This is expected of the proposed landscaping scheme for the annum.
Earls Court Site, specifically with regards to the conditions within the ground level amenity spaces and . . . - - .
in the Lost River Park during the summer. An image of the landscaping scheme is presented in Figure 4 Dur'r?g the ongoing 99"StrU°t'°n .an.d demo"t'on. works within the Earls Gourt Site, tlhe're are
33, locations where cond|_t|ons are windier than dgswed near the corners of proposed buildings in
Phases 1 and 2, within the ground level amenity spaces and at roof levels where terraces are
In addition to the landscaping plans, more detailed and localised mitigation measures should be proposed. Mitigation has been recommended to provide shelter to these areas while works
considered by the design team at locations where business walking conditions are expected, at continue within the bounds of the Earls Court Site.
locations 17 and 103 in Phase 1 (which are experienced during the construction phasing of the Earls 5 At d level the Earls Court Devel t P | . ix of wind diti
Court Site) and at location 223 on the southwest corer of Block BW04 in Phase 2 of the Earls Court : _grcwlunf evel the tarls Lour Ieye opmer;k_ roposasfexpenﬁnce Ia mix o w'|1n conditions
Development Proposals. Detailed design features of adjacent buildings within the Block could help to sunta_be or sitting, standnp_g and eisure waking, apart' rom three locations w ere pusmess
mitigate the local conditions. To help reduce the impact of prevailing winds on the local microclimate, walking and ro_adway concllmons.are gxpenenced_ m_lhe wm_dlesl season. Thus, the majon_ly of 1he.
some suggestions would be to: Earls Court Site has.a wind m|crocl|mate _thgt is in keeping with the |ntend9d pedestrian use;
however plans regarding the locations of building entrances have yet to be decided.
*  further refine the building massing and shape; 6. Associated with the one ground level and two roof level locations where business walking and
¢ include a wind-shelf or canopy podium feature at first floor ground level; and/or roadway conditions are predicted; near a proposed building or within a proposed terrace location
. . ) X . during the windiest season, there are occasional occurrences of strong winds in exceedence of
e integrate fagade features and/or ground level details such as vertical screening, fins or Beaufort Force 7. However, it is expected that the mitigation measures already recommended for
louvers. these locations where the local winds are stronger than desired, will also shelter pedestrians from
The layout of entrances is not fixed at the time of this assessment, but as the target condition for strong winds.
building entrances is standing conditions throughout the year, where there are locations suitable for 7. Seven of the seventeen roof levels where measurements are reported for the Earls Court
leisure walking or business walking mitigation would be required. Localised shelter of an entrance, by Development Proposals, experience a suitable wind environment throughout the year and
m.eans.of vertical screen[ng or entrance recessing is often all that is required to create a comfortable therefore do not require mitigation. However, windier than desired conditions are expected at the
wind microclimate for residents and other pedestrians. roof locations on proposed buildings throughout the Earls Court Site which would benefit from the
The wind microclimate throughout the Lost River Park is a mix of leisure walking, standing and sitting recommended mitigation measures during the summer season.
conditions throughout the year. Generally, these conditions are considered to be acceptable for a park 8. When the other consented schemes within 1km are built, the wind microclimate at the Earls Court
where a variety of pedestrian activities are likely to occur. However, where external seating areas are Site is largely unchanged. There are some 1-category changes reported when tested in the
proposed, Iandsc_aping, .as.proposed in. the illustrative scheme, is likely to help provide localised presence of the Seagrave Road Development Proposals; however those locations which are
shelter to pedestrians enjoying the amenity space. affected remain suitable for the intended pedestrian usage at the windiest times of the year.
The wind conditions at the roof level location 145 in Phase 1; locations 179, 180, 182 and 183 in During the summertime, where there is a change reported in the local wind conditions in an
Phases 2 and 3; and locations 30, 33, 34, 35 and 37 in Phases 4, 5 and 6 are one to two categories amenity space, and the wind conditions become 1-category windier than desired, the proposed
windier than desired for a terrace in the summertime and would benefit from perimeter screening and landscaping scheme is expected to provide shelter to these areas and enhance the local
tree planting (mainly dependent on the size and level of windiness of the proposed terrace). The microclimate to be suitable for external seating areas.
provision of screening is expected to deflect wind up and over the terraces and create a wind 9. There are no changes to the local wind microclimate near the adjacent St. Cuthbert Church and
microclimate suitable for sitting in the summer. Tree planting in more central parts of the terrace may West Brompton SBI and Cemetery in the presence of the Earls Court Development Proposals or
also be beneficial and is also recommended should the size of the terrace be sufficiently large, or the the surrounding cumulative schemes. Moreover, neither of these locations experience strong
winds sufficiently strong, to allow the wind to touch down into the amenity space after passing up and winds in exceedence of Beaufort Force 6.
over the perimeter screening.
Whilst construction and demolition is ongoing, potential terrace locations which would also benefit
from mitigation similar to what was recommended in the previous paragraph are: location 146 in
Phase 1, location 178 in Phase 2, locations 31 and 36 in Phase 5.
7. Concluding Remarks
In conclusion:
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Wind Direction>> 0 30 60 90 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330
Mean Factor at 150m | 1.49 | 1.52 | 1.562 | 1.561 | 1.48 | 1.49 | 1.55 [ 155 [1.54 [1.49 [ 149 [1.48

Table 1 : BREVe3 mean factors at site reference height (150m above ground level)

Location | Beaufort Force Exceedence | Direction | Hours per Annum
Configuration 1 — Existing Site for Earls Court Site

B1 B6 310 2.0

B5 B6 240 1.7
B30 B6 10 1.5
B38 B6 230 2.0
B73 B6 240 1.4
B77 B6 40 1.0
B96 B6 10 1.3
B152 B6 220 3.7
B153 B6 210 4.9
B159 B6 210 2.2
B29 B7 200 7.4
B74 B7 240 1.2
B76 B7 220 2.9
B79 B7 240 7.5

Configuration 2 — Earls Court Development Proposals for Phases 1, 2 and 3 an

d existing site for Phase 6

Development Proposals for Phase 1

13 B6 230 2.1
44 B6 180 1.1
86 B6 180 2.5
110 B6 290 2.0
145 B6 210 2.1
17 B7 240 2.6
101 B7 250 1.4
103 B7 240 1.8
Development Proposals for Phases 2 and 3

8 B6 230 1.4
4 B6 240 1.2
61 B6 220 1.3
69 B6 210 4.3
101 B6 180 1.1
144 B6 220 2.4
148 B6 230 4.6
149 B6 230 2.6
151 B6 230 1.6
166 B6 230 2.8
168 B6 0 1.6
179 B6 180 2.8
180 B6 230 3.6
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182 B6 190 3.0
189 B6 240 1.2
191 B6 240 1.8
192 B6 240 1.8
193 B6 230 1.8
217 B6 220 1.6
222 B6 210 3.3
226 B6 220 2.4
216 B7 220 1.0
223 B7 210 3.3
Existing Site for Phase 6
149 B6 230 3.4
151 B6 230 3.1
159 B6 230 1.2
168 B6 0 2.1
238 B6 230 1.1
239 B6 230 1.9
247 B6 230 4.3
248 B6 220 4.1
Configuration 3 — Earls Court Development Proposals for Phases 1, 2,3, 4 and 5
Development Proposals for Phase 1

86 B6 170 2.4

145 B6 210 1.3
Development Proposals for Phases 2 and 3

8 B6 230 1.2
58 B6 60 2.1
69 B6 210 3.5
144 B6 220 2.7
148 B6 220 1.2
151 B6 230 2.6
166 B6 230 1.7
179 B6 180 3.3
180 B6 220 2.7
182 B6 200 4.1
211 B6 220 3.1
222 B6 210 3.0
226 B6 210 1.3
223 B7 220 3.0

Development Proposals for Phases 4 and 5

34 B6 220 2.9
78 B6 220 2.9
80 B6 220 3.0
82 B6 210 2.0
84 B6 220 2.4
97 B6 220 1.2
100 B6 220 2.8
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Figure 23: Configuration 5 (Phases 4, 5 and 6) — Lawson Comfort Criteria (Windiest Season)

Figure 22: Configuration 5 (Phases 2 and 3) — Lawson Comfort Criteria (Windiest Season)
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