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Executive Summary
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Background

A study has been carried out by Architectural Aerodynamics Ltd. (ArcAero) to assess the wind
microclimate for the proposed Block 6 (Phase 5) development, within the Royal EIm Park
development, Reading, which received hybrid planning permission on 29th November 2018
(ref:160199) .

The study has employed computational modelling (CFD) to predict the strength of wind speeds
that will occur following the introduction of the proposed development to satisfy condition 62 of
the hybrid planning permission.

This suitability of wind conditions is determined using the widely accepted industry standard
Lawson criteria to determine the suitability of wind conditions on site and the impact of the
proposed development on the surrounding area.

Conclusions
The following conclusions have been drawn:

e Wind conditions throughout the existing site and surrounds satisfy the safety and
comfort criteria for all uses.

e With the introduction of Block 6 (Phase 5) within existing surrounds, wind conditions
remain safe for all pedestrians and comfortable for their intended uses within and around
the site.

e The introduction of masterplan improves wind conditions within the site and immediate
surrounds. Correspondingly, conditions remain safe and comfortable for pedestrians and
occupants.

e Condition 62 of the hybrid planning permission (ref:160199) has been met in line with
section 5.2 of the design code as wind conditions are safe and comfortable for
pedestrians and occupants.
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A microclimate is defined as the distinctive climate of a small-scale area. The weather variables
in a microclimate, such as wind, may be different to the conditions prevailing over the area as a
whole. Wind microclimate assessments consider the wind conditions that would result upon the
introduction of a new development into an existing space.

Such assessments predict the proportion of time an area will experience wind speeds in excess
of threshold values associated with safe and comfortable use by pedestrians and occupants once
the development is introduced. It can therefore be shown within the various parts of a new
proposal and neighbouring properties whether wind conditions are suitable or unsuitable, and
whether design adjustment or mitigation measures are required. It is for this purpose that wind
microclimate assessments are undertaken.

This report summarises the results of a CFD study, commissioned by RFC Prop Co Ltd., to assess
the wind microclimate for the proposed Block 6 (phase 5) development, within the Royal Elm
Park masterplan (ref:160199), Reading. This is to satisfy condition 62 of the hybrid planning
permission and the design requirements as written in the section 5.2 of the Design Code.
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Site Location and Surrounding Area

Block 6 (phase 5) is located within the wider Royal EIm Park development, being situated at the
eastern end of the residential area within the Royal EIm Park development.

The Royal EIm Park development is bounded Brook Drive to the north, Hoops Way and Royal
Way to the east, Boot End and neighbouring developments to the south.

Further afield to the east is Select Car Leasing Stadium.

Block 6 Proposals and Wider Masterplan

The outline part of the permission will comprise seven blocks (Blocks 1-7), convention centre
and a car park. Block 6 proposals for phase 5 and other buildings within the masterplan range
in height from approximately 20 metres to 30 metres with Block 6 being approximately 30
metres tall. This assessment focuses on block 6 (Phase 5) of the masterplan.

Drawing Information

Assessment models have been constructed on the basis of the following drawings and 3D model
received from Stantec on the 7t of January 2025 and 21° of August 2025:

- 24116 ALO-50-62 Block Layouts.pdf
- 24116 Blocks 01-07 Elevations all.pdf
- 333101170 - Royal Elm_Park Block 6 Model 250821.dwg

The existing surrounding area was based upon information supplied Stantec and supplemented
by Ordnance Survey details for the area. Cumulative surrounds were based upon information
contained within the Reading Borough Council planning portal.

Soft Landscaping

The wind microclimate has been assessed for the proposed development with current soft
landscaping proposals. The proposed landscaping is based on the following files received from
Stantec on the 7' of January and the 1° of September 2025:

- 24116 ALO-50-62 Block Layouts.pdf
- 333101170-RG-LD-90B2 Working GA.dwg

Cumulative Schemes

A number of cumulative schemes have been considered in the assessment. These schemes are
presented in Table 2-1. These schemes have already been fully developed at the time of this
assessment thus are included as part of the existing surrounds.
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3.1

3.2

3.3

Table 2-1 — Cumulative Schemes

Development Name \ Planning Reference
South Oak Way 151326
250 South Oak Way 152065

Assessment Methodology

Overview

CFD modelling has employed a steady-state RANS approach This method employs turbulence
models to approximate the magnitude of velocity fluctuations about the average wind speeds
predicted, in order to derive an estimation of the effect of gusts.

Full details on this approach are provided in Appendix A of this report - salient highlights of this
approach are:

- the Shear Stress Transport k-w turbulence model has been employed.

- Architectural features of 0.5 metres or more have been captured within the
geometry modelled.

- Cell sizes of as small as 0.2 metres were utilised to capture flow behaviour in
critical locations.

- The region of interest closest to the ground (1.5 metres) incorporated 5 layers of
cells.

Modelling has derived mean and gust equivalent mean wind speeds, in accordance with best
industry practice. In doing so 16 wind directions were assessed, in 22.5° increments.

The industry standard criteria for wind microclimate assessments, the LDDC variant of the
Lawson criteria (1), has been employed for the study.

Computational Model

A digital model of the site and surrounds was used for the study. The surrounding area was
modelled up to a distance of 450 metres and all features which are likely to impact the wind
flow through the site have been replicated. Details of the model, including the configurations
tested, are presented within Appendix B of this report.

Wind Climate Analysis

Wind microclimate studies require that meteorological data is transposed from a nearby
weather station with sufficient wind data to produce accurate wind frequency statistics. The
current study uses data from London Heathrow.

Full details of the wind climate relevant to the site, the wind properties approaching the site
and the modelling of those wind properties in the CFD models are provided in Appendix C of
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this report. All analysis of wind data and the atmospheric boundary layer has employed the
methods of ESDU item 01008 (2), in accordance with best industry practice.
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3.4 The LDDC Lawson Criteria

The industry standard criteria for such assessments are commonly referred to as the Lawson
criteria. Architectural Aerodynamics use the London Docklands Development Corporation
(LDDC) variant of the Lawson Criteria (1).

The LDDC variant of the Lawson criteria applies a single percentage probability of exceedance
of a range of wind speeds related to different pedestrian uses.

3.4.1  Safety

A wind speed of 15 metres-per-second occurring once per year is rated as unsafe, with the
potential to de-stabilise the less able members of the public including the elderly, cyclists and
children.

3.4.2  Comfort

The LLDC variant of the Lawson criteria (1) dictates that wind conditions are suitable for a given
activity when the threshold is exceeded no more than 5% of the time in seasons relevant to the
activities that will take place in a given area. The value of 5% has been established as giving a
reasonable allowance for extreme and relatively infrequent winds that are tolerable within each
category. These threshold wind speed values are presented in Table 3-1.

Table 3-1 — LLDC Wind Comfort Thresholds

Threshold Wind Speed [m/s] Comfort Rating / Activity
4 Ca Long-term sitting
6 C3 Standing / short-term sitting
8 C2 Strolling
10 c1 Walking
>10 co Uncomfortable
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Existing Site Conditions

The results for the existing site conditions are presented graphically within Figure 4.1 for safety,
and Figure 4.2 and Figure 4.3 for worst-seasonal and summer conditions respectively.

4.1.1 Safety
Wind conditions within and around the existing site satisfy the criteria for pedestrian safety.

4.1.2  Comfort

Within the existing site and immediate surrounds, wind conditions are suitable for at least
strolling on thoroughfares, and short-term standing at entrances throughout the year. Thus,
wind conditions are comfortable for intended uses throughout the study area.

Block 6 in Existing Surrounds

The results for the Block 6 in Existing Surrounds are presented graphically within Figure 4.4 to
Figure 4.7 for safety, Figure 4.8 for worst-seasonal comfort and Figure 4.9 to Figure 4.12 for
summer comfort respectively.

4.2.1  Safety
Following the introduction of the proposed development, there are no exceedances of the
safety criteria with respect to wind.

4.2.2  Comfort

4.2.2.1 Thoroughfares

Wind conditions on throughfares within the site are suitable for strolling or better throughout
the year and thus comfortable for pedestrian passage through the site.

4.2.2.2 Entrances
Wind conditions at entrances throughout the site are suitable for short-term standing or better
throughout the year and thus comfortable for pedestrian ingress / egress.

4.2.2.3 Terraces
Wind conditions on the elevated terraces of Block 6 are suitable for at least short-term sitting
in summer, and thus comfortable for general recreational activities.

4.2.2.4  Balconies

Wind conditions on the balconies throughout the development are generally suitable for short-
term standing, with a majority even being suitable for long-term standing in summer and hence
appropriate for their intended uses.

4.2.2.5 Surrounding Area
Within the surrounding area, wind conditions are suitable for at least strolling all year round.
Thus, all thoroughfares in the surrounding area are comfortable for their intended uses.

Royal EIm Park, Block 6 RMA
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4.3 Block 6 within Masterplan in Existing Surrounds

The wider masterplan is based in the illustrative blocks prepared as part of the hybrid planning
permission (ref:160199) and this information was used the inform section 5.2 of the design
code. The wider masterplan offers quite considerable shelter to the proposed development
which, as section 4.2 illustrates, are acceptable for pedestrians and residents while the
masterplan is absent. With the masterplan in place, comfort levels are enhanced, providing a
calm microclimate.

The results for the Block 6 within Masterplan in Existing Surrounds are presented graphically
within Figure 4.13 to Figure 4.16 for safety, Figure 4.17 for worst-seasonal, and Figure 4.18 to
Figure 4.21 for summer comfort respectively.

4.3.1 Safety
Following the introduction of the proposed development, there are no exceedances of the
safety criteria with respect to wind.

4.3.2 Comfort

4.3.2.1 Thoroughfares
Wind conditions on throughfares within the site are suitable for strolling or better throughout
the year and thus comfortable for pedestrian passage through the site.

4.3.2.2 Entrances
Wind conditions at entrances throughout the site are suitable for short-term standing or better
throughout the year and thus comfortable for pedestrian ingress / egress.

4.3.2.3 Terraces
Wind conditions on the elevated terraces of Block 6 are suitable for at least short-term sitting
in summer, and thus comfortable for general recreational activities.

4.3.2.4  Balconies
Wind conditions at the balconies throughout the development are generally suitable for short-
term standing or better in summer and hence suitable for their intended uses.

4.3.2.5 Surrounding Area

Within the surrounding area, wind conditions are suitable for at least strolling all year round.
Thus, all thoroughfares within the surrounding area of the masterplan are comfortable for their
intended uses. Entrances in the surrounding area are suitable for short-term standing or better
throughout the year. Thus, all entrances within the surrounding area of the masterplan are
comfortable for their intended uses,
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5 Conclusions

The following conclusions have been drawn:

e Wind conditions throughout the existing site and surrounds satisfy the safety and
comfort criteria for all uses.

e With the introduction of Block 6 (Phase 5) within existing surrounds, wind conditions
remain safe for all pedestrians and comfortable for their intended uses within and around
the site.

e The introduction of masterplan improves wind conditions within the site and immediate
surrounds. Correspondingly, conditions remain safe and comfortable for pedestrians and
occupants.

e Condition 62 of the hybrid planning permission (ref:160199) has been met in line with
section 5.2 of the design code as wind conditions are safe and comfortable for
pedestrians and occupants.
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7 Figures

Figure 4.1 — Pedestrian wind conditions, existing site within existing surrounds, annual safety
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Figure 4.2 - Pedestrian wind conditions, existing site within existing surrounds, worst case season
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Figure 4.3 — Pedestrian wind conditions, existing site within existing surrounds, summer season
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Figure 4.4 - Pedestrian wind conditions, Block 6 in Existing Surrounds, annual safety — ground level
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Figure 4.5 — Pedestrian wind conditions, Block 6 in Existing Surrounds, annual safety — elevated levels
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Figure 4.6 - Pedestrian wind conditions, Block 6 in Existing Surrounds, annual safety — balconies
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Figure 4.7 — Pedestrian wind conditions, Block 6 in Existing Surrounds, annual safety — balconies
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Figure 4.8 — Pedestrian wind conditions, Block 6 in Existing Surrounds, worst case season —ground
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Figure 4.9 — Pedestrian wind conditions, Block 6 in Existing Surrounds, summer season — ground level
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Figure 4.10 — Pedestrian wind conditions, Block 6 in Existing Surrounds, summer season — elevated levels
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Figure 4.11 — Pedestrian wind conditions, Block 6 in Existing Surrounds, summer season — balconies
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Figure 4.12 — Pedestrian wind conditions, Block 6 in Existing Surrounds, summer season — balconies
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Figure 4.13 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, annual safety — ground
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Figure 4.14 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, annual safety — elevated levels
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Figure 4.15 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, annual safety — balconies

% Annual Exceedance of 15 m/s

<0.022% (meets criteria)
0.022% - 0.044%
0.044% — 0.066%
0.066% — 0.110%
0.110% — 0.220%

XXZ N 0.220% - 0.330%
Viewed from 0.330% — 0.440%
Northeast S 0.440%"

2110293 - Royal EIm Park Drawing No: Date: O rCO ero
Safety — Block 6 within Masterplan in Existing Surrounds: Balconies 1 2110293/4.15 23/10/2025

Royal EIm Park, Block 6 RMA
RFC Prop Co Ltd.
2110293replv2

Architectural Aerodynamics
24 October 2025



arcaero

Figure 4.16 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, annual safety — elevated levels
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Figure 4.17 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, worst case season — ground
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Figure 4.18 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, summer season — ground
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Figure 4.19 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, summer season — elevated levels
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Figure 4.20 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, summer season — balconies
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Figure 4.21 — Pedestrian wind conditions, Block 6 within Masterplan in Existing Surrounds, summer season — balconies
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Appendix A CFD Modelling

A.1 Spatial discretization

The computational domain was discretised using polyhedral cells for the core mesh, and low
aspect-ratio prism cells adjacent to walls and the ground. Computational meshes were
constructed for each of the three different study configurations.

The computational domain includes the proposed development site, with surrounding buildings
and topographical features within a 450m radius represented explicitly. The full computational
domain extends to 1500m in the along-wind direction, 1100m in the across-wind direction, and
450m vertically.

The proposed development and immediate vicinity were meshed down to a cell size of 0.2m in
order to capture the detailed geometric features and resulting flow artefacts. The pedestrian
ground level surfaces were meshed with a prism layer mesh of 5 layers, which, in the vicinity of
the building rise up to a total height of 1.5m above the ground.

Figure A.1 — Computational Domain
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A.2 Solution Method

The modelling of an incompressible fluid flow was completed with combinations of semi-
implicit method for pressure-linked equations (SIMPLE) algorithms. The resulting flow turbulent
features were modelled with introduction of the Shear Stress Transport (SST) k-w turbulence
model. This model was suggested by Menter (3) and is based on a two-equation eddy-viscosity
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approach, where the SST model formulation combines the use of a k-w in the inner parts of the
boundary layer, but also switches to a k-€ behaviour in the free-stream regions of the solutions.
Further details for the selected turbulence model are provided in the work of Menter (4).

Initial and Boundary Conditions

The atmospheric boundary layer flow was simulated by implementing a logarithmic velocity
profile model presented by Richards and Hoxey (5), with the following main assumptions:

e The vertical velocity component at the domain boundary is negligible
e The pressure gradient and shear stress are constant

The model implies the following equation for the mean inlet velocity at the CFD domain:

¥z
& zﬂzu)

U(z)=—-1In (
where:
e k-isthevon Karman's constant
e 7z -isthe distance from the ground surface in vertical direction
e 7, -is the ground surface roughness length in meters
The friction velocity U* is calculated by the following equations:

[Jref

. zref +'30~
In (—Eu )

where:
e z.s—is the reference height in metres
o U - is the reference velocity in m/s measured at zres

The turbulent velocity fluctuations at the domain inlet are induced by the constant shear stress
with height, maintained by the turbulent kinetic energy k equation below:

*y 2
k(z) =22

{
v l':'-':l-l

where:
e Cu=0.09-is ak-g turbulence model constant

All surface boundary conditions were modelled as smooth walls with a no-slip condition. A no-
slip wall boundary condition with a varying roughness length height based on the terrain
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analysis for the site was applied on the ground surface outside the explicit surrounds area of
the domain.

A.4  Gust Equivalent Mean Calculation

The gusts in the wind flow is a major component that may lead to additional danger and
discomfort to that caused by the mean wind flow. Thus, the gust wind speed is accounted by a
calculation of the equivalent mean wind speed, considering the standard deviation of the mean
wind speed, in particular the turbulent kinetic energy, k:

o= [(k+2/3)
The GEM is them calculated as:
UMean + 350'
Ugem = k—
g

Where gust factor, kg= 1.85

The final speedup used in the Lawson criteria is the worst case from Uz and Upregn-
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Appendix B Computational Model

Page 36

A digital model of the site and surrounds was used for the study. The surrounding area was
modelled up to a distance of 450m and all features which are likely to impact the wind flow to
and through the site have been replicated. The model was reviewed and approved by the design
team prior to the study.

B.1 Model Images

Images of the computational model are presented as follows:

e Figure B.1and Figure B.2: Existing site and surrounds

e Figure B.3 and Figure B.4: Block 6 in Existing Surrounds

e Figure B.5 and Figure B.6: Block 6 within Masterplan in Existing Surrounds
e Figure B.7 and Figure B.8: Close-ups of the proposed development

Figure B.1 - Existing site and surrounds, viewed from north
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Figure B.2 - Existing site and surrounds, viewed from south

LN

Figure B.3— Block 6 in Existing Surrounds, viewed from north
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Figure B.4 — Block 6 in Existing Surrounds, viewed from south

L7

Figure B.5 — Block 6 within Masterplan in Existing Surrounds, viewed from north
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Figure B.6 — Block 6 within Masterplan in Existing Surrounds, viewed from south

L7

Figure B.7 — Proposed development, close-up from north
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Figure B.8 — Proposed development, close-up from south
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Appendix C Wind Climate Analysis
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C.1 Surrounding Terrain Assessment

A detailed analysis, based on the widely accepted Deaves and Harris model of the atmospheric
boundary layer, as defined in ESDU Item 01008 (2), has been carried out to determine the wind

properties at the site. From this analysis, a representative profile was defined as a target profile
for the CFD simulations.

C.2 Wind Properties at the Site

Upon conducting the ESDU analysis, each angle was replicated within the CFD model. As each

angle exhibited very similar wind profiles, a generic wind profile used in the study is presented
within Figure C.1.

Figure C.1 — Mean wind speed and turbulence intensity profiles
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C.3  Wind Frequency Data
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Wind microclimate studies require that meteorological data is transposed from a nearby
weather station with sufficient wind data to produce accurate wind frequency statistics. The
current study uses data from London Heathrow. The cumulative wind speed probability
distributions, transposed to building height at site are provided in Figure C.2 to Figure C.6.

Figure C.2 — Cumulative wind speed probability distribution at site, annual
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Figure C.3 — Cumulative wind speed probability distribution at site, spring
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Figure C.4 — Cumulative wind speed probability distribution at site, summer
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Figure C.5 — Cumulative wind speed probability distribution at site, autumn
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Figure C.6 — Cumulative wind speed probability distribution at site, winter
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