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EXECUTIVE SUMMARY

METEC Consulting Engineers have been instructed by our client, Charjon Investments Limited,
to carry out a pedestrian level wind microclimate assessment for the proposed mixed-use
development at The Goat Public House.
The pedestrian level wind microclimate assessment conclusions are sumarised as:
The proposed mixed-use development at The Goat Public House constitutes a significant
increase in the overall massing at the site.
steps

facing

the

prevailing

However, the development has multiple roof

south-westerly

winds

that

reduce

the

risk

of

downdraft/downwash at the site. Furthermore, the proposed facades have multiple fins and
balconies, which have an additional beneficial effect, mitigating potential wind acceleration
at ground level.
Regarding pedestrian comfort:
•

Pedestrian comfort was achieved in all locations within the boundaries of the
development.
o

In summer, the majority of the site was rated as suitable for ‘Long-term
sitting’.

o

In winter, the majority of the site was either rated as suitable for ‘Long-term
sitting’, or as suitable for ‘Standing’.

o

All areas where seating is proposed was rated as suitable for long-term
sitting in the summer season.

•

Pedestrian comfort was achieved in all locations adjacent to the development with
the following minor exceptions:
o

The opposite side of the Taney Road was adversely impacted by the
introduction of the proposed development.

Although rated as suitable for

standing in summer, and strolling in winter, slightly increased wind speeds
were seen at the petrol station, a nearby retail unit entrance.
Regarding to pedestrian distress/safety:
•

Pedestrian safety was achieved in all locations within and adjacent to the
development including at:
o

Pedestrian level within the development.
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o

Pedestrian level adjacent to the development.

o

Proposed balconies and terraces.

With the introduction of the proposed landscape masterplan, it is expected that all
pedestrian spaces within and adjacent to the development will be safe and suitable for their
intended purpose with following minor exceptions: wind speeds at the petrol station
forecourt and a nearby retail unit on Taney Road are rated as suitable for strolling, rather
than the target rating of suitable for standing.
Mitigation:
Additional soft landscaping is recommended to mitigate the increased wind speeds on Taney
Road.

Mitigation in the form of mature evergreen trees with a height of at least 8m are

recommended at the west corner of Building 2.
recommended at the west corner of Building 4.
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1.0

INTRODUCTION
METEC Consulting Engineers have been instructed by our client, Charjon Investments Limited,
to carry out a pedestrian level wind microclimate assessment for the proposed mixed-use
development at The Goat Public House.
The methodology used in the study is presented in Section 2 Study Methodology with
further details in Appendix C CFD Modelling Methodology. Section 3 Results of the
Assessment gives results of Pedestrian Comfort and Pedestrian Distress. A summary of the
assessment and findings are presented in Section 4 Summary.

Development Description
The proposed Strategic Housing Development will consist of: the demolition of an existing
commercial block on the site known as The Goat Centre and the removal of a number of
extensions that have been added to the existing Goat Public House (total demolition c.
1,214 sq m); and the construction of a mixed use scheme comprising: 299 No. apartments
(89 No. one-bedroom apartments; 202 No. two-bedroom apartments; and 8 No. threebedroom apartments) arranged in 4 No. five to eight-storey blocks (identified as Buildings
1-4 on the architects’ drawings) with a residential gross floor area of c. 29,122 sq m
(including residential amenity space of c. 251 sq m) over a basement and undercroft area
(c. 13,569 sq m); a 22 No. bedroom hotel (c. 1,124 sq m); 6 No. retail units (c. 678.3 sq
m); the change of use of the 2 No. existing cottages at Nos. 240 and 242 Lower Kilmacud
Road (c. 105 sq m) to a childcare facility and construction of an extension to the rear (c.
277 sq m); and the construction of an extension of c. 601.6 sq m to the existing public
house (c. 573.7 sq m), on an overall site of c. 1.87 ha. The total gross floor area of the
proposal is c. 46,094.4 sq m.
The development will also consist of the provision of: private open spaces (including
balconies / terraces on all elevations), communal and public open space areas (including a
civic space, a communal courtyard and play areas); residents’ storage facilities; waste
storage facilities; vehicular and pedestrian access / egress and associated circulation routes;
a cycle lane from Lower Kilmacud Road to Taney Road; a loading bay at Taney Road; a
drop-off zone at Lower Kilmacud Road; undercroft and basement car parking (475 No.
spaces); resident, visitor and commercial cycle parking (610 No. spaces); an ESB substation
and switchroom; lighting; signage; all hard and soft landscaping; boundary treatments, and
all other associated site excavation, infrastructural and site development works above and
below ground.
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2.0

STUDY METHODOLOGY

2.1

LAWSON PEDESTRIAN COMFORT AND DISTRESS CRITERIA
This study uses the Lawson Pedestrian Comfort and Pedestrian Distress [1] criteria to assess
the wind microclimate at pedestrian level for the proposed mixed-use development at The
Goat Public House.

The pedestrian comfort criteria given in Table 1 quantify a person’s comfort or discomfort
due to the wind based on their activity.

The criteria give an hourly average wind speed

threshold that must not be exceeded for more than 5% of the assessment period. In this
study, assessments covering the summer, winter, autumn and spring periods, plus a whole
year were undertaken.

The report provides results of the summer assessment and the

winter (worst-case seasonal) assessment.

Comfort Rating

Threshold Speed

Exceedance Time

Uncomfortable

10 m/s

>5%

Business walking

10 m/s

<= 5%

Strolling

8 m/s

<= 5%

Standing

6 m/s

<= 5%

Long-term sitting

4 m/s

<= 5%

Table 1: Lawson Pedestrian Comfort Criteria
Table 2 gives the recommended target pedestrian comfort designation for a variety of public
area usage patterns.

page 7

MQA 043 Standard Report
issue No.: 03
issue date: 15/01/2016

Usage
Outdoor seating
Entrances,
waiting areas,
shop fronts

Description
For long periods of sitting such as for an outdoor
café / bar
For pedestrian ingress / egress at a building
entrance / window shopping, or short periods of
sitting or standing such as at a bus stop, taxi rank,
meeting point, etc.

Recreational
spaces

For outdoor leisure uses such as a park, children’s
play area, etc.

Leisure
Thoroughfare
Pedestrian
Transit (A-B)

For access to and passage through the development
and surrounding area
For access to and passage through the development
and surrounding area

Target
‘Long-term
sitting’ in summer
‘Standing’ in all
seasons
‘Strolling’ from
spring through
autumn
‘Strolling’ in all
seasons
‘Business walking’
in all seasons

Table 2: Recommended Target Comfort Rating for Different Public Space Usage

The pedestrian distress criterion given in Table 3 quantifies a person’s distress and/or safety
due to the wind.

Application of the pedestrian distress/safety analysis seeks to identify

areas where a pedestrian may find walking difficult, or could even stumble or fall.

The

criterion gives a wind speed threshold that must not be exceeded, and is based on an
exceedance probability of 0.022% [1].

Distress/Safety Rating

Threshold Speed

Unsuitable

15 m/s

Table 3: Lawson Pedestrian Distress Criteria

2.2

ACCOUNTING FOR THE EFFECT OF GUSTS
Pedestrian comfort and pedestrian distress are not only affected by the mean wind velocity
but also by shorter timescale wind gusts due to the turbulent nature of wind. Therefore, in
this study wind gust speed is accounted for by calculating the equivalent mean wind speed,
considering the standard deviation of the mean wind speed, in particular the turbulent
kinetic energy, k:

Based on the work of Melbourne [4], the peak gust wind speed is derived as:

And the Gust Equivalent Mean (GEM) is derived as:
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The pedestrian wind speed is defined as:
max(UMEAN, UGEM)

2.3

MODEL GEOMETRY
Figures 1 to 6 show the CFD model geometry used in the study for the existing and
proposed site conditions. The geometry of the surroundings and terrain were built from
Google Earth data using photogrammetry techniques to digitise points that define the
geometry over which a surface mesh was generated. Developments that have been granted
planning permission were included in the model from data downloaded from the Dun
Laoghaire-Rathdown Planning Search website. Further details of the CFD geometry, mesh
and solution method are given in Appendix C: CFD Modelling Methodology.

Figure 1: CFD Model Geometry for the Existing Site
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Figure 2: CFD Model Geometry for the Existing Site, Close-up from Northeast

Figure 3: CFD Model Geometry for the Existing Site, Close-up from Southwest
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Figure 4: CFD Model Geometry for the Proposed Site

Figure 5: CFD Model Geometry for the Proposed Site, Close-up from Northeast
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Figure 6: CFD Model Geometry for the Proposed Site, Close-up from Southwest
2.4

SITE AND SURROUNDINGS
An aerial view of the site of the proposed mixed-use development at The Goat Public House
can be seen in Figure 7.
Figure 8 shows the site layout plan for the proposed mixed-use development at The Goat
Public House.
Figure 9 shows the landscaping plan for the proposed mixed-use development at The Goat
Public House.
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Figure 7: Site Location

Figure 8: Site Layout Plan
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Figure 9: Proposed Landscape Plan

2.5

SITE WIND MICROCLIMATE ASSESSMENT
Figures 10, 11 and 12 show wind roses for the proposed mixed-use development at The Goat
Public House site at the reference height of 100m for the annual, summer and winter
periods respectively.

Additionally, spring and autumn period wind roses are shown in

Appendix B Additional Wind Data.
The wind roses were calculated using wind data from Dublin Airport adjusted for the site
location based on terrain analysis using the EDSU methodology [6].
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Figure 10: Annual Period Wind Rose at Reference Height for the Site

Figure 11: Winter Period Wind Rose at Reference Height for the Site
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Figure 12: Summer Period Wind Rose at Reference Height for the Site
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3.0

RESULTS OF THE ASSESSMENT
The main body of the report contains results for Pedestrian Comfort and Pedestrian Distress.
Additionally, plots of velocity ratio for each of the 12 wind directions modelled are provided
in Appendix A Velocity Ratio.

3.1

PEDESTRIAN COMFORT
Figure 13 shows a plot of Pedestrian Comfort rating at 1.5m above ground level for the
worst seasonal conditions, which at this site occurs during winter. Figure 14 shows a plot of
Pedestrian Comfort for the summer period.

Figure 13: Pedestrian Comfort Rating for Worst Seasonal Conditions

page 17

MQA 043 Standard Report
issue No.: 03
issue date: 15/01/2016

Figure 14: Pedestrian Comfort Rating for Summer Period
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3.2

PEDESTRIAN DISTRESS
Figure 15 shows a plot of Pedestrian Distress/Safety Rating at 1.5m above ground level,
where the Lawson Pedestrian Distress/Safety Criterion of 15m/s is exceeded, based on an
exceedance probability of 0.022% [1].

Figure 15: Pedestrian Distress Rating
The Pedestrian Distress/Safety criterion was not exceeded within the site boundaries or
adjacent public spaces.
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4.0

SUMMARY

4.1

GENERAL OBSERVATIONS
The proposed mixed-use development at The Goat Public House constitutes a significant
increase in the overall massing at the site.
steps

facing

the

prevailing

However, the development has multiple roof

south-westerly

winds

that

reduce

the

risk

of

downdraft/downwash at the site. Furthermore, the proposed facades have multiple fins and
balconies, which have an additional beneficial effect, mitigating potential wind acceleration
at ground level.
4.2

PEDESTRIAN COMFORT
The wind microclimate assessment for the proposed development identified the following
regarding pedestrian comfort:
•

Pedestrian comfort was achieved in all locations within the boundaries of the
development.
o

In summer, the majority of the site was rated as suitable for ‘Long-term
sitting’.

o

In winter, the majority of the site was either rated as suitable for ‘Long-term
sitting’, or as suitable for ‘Standing’.

o

All areas where seating is proposed was rated as suitable for long-term
sitting in the summer season.

•

Pedestrian comfort was achieved in all locations adjacent to the development with
the following minor exceptions:
o

The opposite side of the Taney Road was adversely impacted by the
introduction of the proposed development, see areas outlined in red in the
Worst Seasonal Comfort plot (figure 13).

Although rated as suitable for

standing in summer, and strolling in winter, slightly increased wind speeds
were seen at the petrol station, a nearby residential entrance, and a retail
entrance.
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4.3

PEDESTRIAN DISTRESS/SAFETY
With regards to pedestrian distress/safety, the assessments key findings were as follows.
•

Pedestrian safety was achieved in all locations within and adjacent to the
development including at:
o

Pedestrian level within the development.

o

Pedestrian level adjacent to the development.

o

Proposed balconies and terraces.

With the introduction of the proposed landscape masterplan, it is expected that all
pedestrian spaces will be safe for their intended purpose.

4.4

MITIGATION

Figure 16: Areas of Concern in Winter
Wind speeds along Taney Road near to the development are rated as suitable for strolling in
winter for both the existing site conditions, and for the site conditions with the proposed
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development (as can be seen in Figure 12). Although, for the proposed site conditions, the
area rated as suitable for strolling is moved towards the opposite side of Taney Road which
brings it closer to the following:
•

A doorway at the residential unit at location 1 (see Figure 16).

•

The pumps at the petrol station at location 2.

•

A doorway at the retail unit at location 3.

In these locations a comfort target rating of suitable for standing is recommended.
Although the two doorways are within areas rated as suitable for standing, mitigation is
recommended due to the proximity of areas rated as suitable for strolling, and as the
development increases wind speeds here.
The doorway at the residential unit (location 1) is borderline between the standing and
strolling rating during the winter season. Here, wind speeds are likely overpredicted by the
model as the garden walls and hedges upstream of this location for the dominant winter
wind direction of 240 degrees were not included in the model.

For these reasons, it is

expected that wind speeds at the residential units in Taney Road will be safe and suitable
without mitigation.
At the petrol station forecourt and close to the doorway of the retail unit (location 2 and 3)
wind speeds are significantly above the threshold for strolling in the winter season and
mitigation measures are recommended at the locations encircled in red in Figure 17:
1. At the west corner of Building 2 in the form of mature evergreen trees. Evergreen
trees are required as it is the winter conditions that require mitigation. Mature trees
are required due to the change in terrain height here.
recommended.

A height of at least 8m is

Soft landscaping in this area will improve wind speeds in Taney

Road caused by wind acceleration at the west corner of Building 2.
2. At the west corner of Building 4 in the form of mature evergreen trees and hedges.
Soft landscaping in this area will improve wind speeds in Taney Road caused by wind
acceleration at the west corner of Building 4.
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Figure 17: Mitigation for Winter Season
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APPENDIX A – VELOCITY RATIO
Figure A1 to Figure A12 show contour plots of velocity magnitude ratio in and around the
existing and proposed site for each of the 12 wind directions modelled.

The velocity

magnitude is calculated by dividing the local air speed by the reference air speed: the wind
speed at 35m above ground level at the start of the explicitly modelled inner area of the
domain as calculated by terrain and wind profile analysis using the EDSU methodology [6].

Figure A1: Velocity Ratio, Wind Direction of 0 Degrees (Northerly)

Figure A2: Velocity Ratio, Wind Direction of 30 Degrees
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Figure A3: Velocity Ratio, Wind Direction of 60 Degrees

Figure A4: Velocity Ratio, Wind Direction of 90 Degrees (Easterly)

Figure A5: Velocity Ratio, Wind Direction of 120 Degrees
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Figure A6: Velocity Ratio, Wind Direction of 150 Degrees

Figure A7: Velocity Ratio, Wind Direction of 180 Degrees (Southerly)

Figure A8: Velocity Ratio, Wind Direction of 210 Degrees
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Figure A9: Velocity Ratio, Wind Direction of 240 Degrees

Figure A10: Velocity Ratio, Wind Direction of 270 Degrees (Westerly)

Figure A11: Velocity Ratio, Wind Direction of 300 Degrees
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Figure A12: Velocity Ratio, Wind Direction of 330 Degrees

page 28

MQA 043 Standard Report
issue No.: 03
issue date: 15/01/2016

APPENDIX B – ADDITIONAL WIND DATA

Figure B1: Spring Period Wind Rose at Reference Height for the Development Site

Figure B1: Autumn Period Wind Rose at Reference Height for the Development Site
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APPENDIX C – CFD MODELLING METHODOLOGY
GENERAL
The multi-purpose CFD software Helyx® (https://engys.com/products/helyx, version 3.2)
was used for the wind environment simulations.

A total of 24 steady state atmospheric

boundary layer simulations were completed for the assessment, covering two site
configurations and 360 degrees of approaching winds, with a wind sector increment of 30
degrees.
SPATIAL DISCRETIZATION
The spatial discretization of the 3D model was completed with snappyHexMesh utility, part
of the CFD code OpenFoam®. Computational meshes, consisting of approximately 14
million hexahedral and polyhedral elements, were constructed for two site configurations:
•

The existing site within the existing surrounds,

•

The proposed site within the existing surrounds.

The generated numerical grids are shown in Figure C1 and Figure C2. The computational
domain included the proposed development site, the surrounding buildings and terrain
explicitly modelled to approximately 500 m from the development, 1000 m in radius ground
surface and the outer boundaries (side and upper at 1000 m height from the ground).
The base cell size in the numerical grid was 32.0 m. The refinement level increased to 0.1 m
in the zone closest to the proposed site, in order to capture the detailed geometrical
features. Additionally, 5 prism surface layers were introduced to all pedestrian ground level
surfaces, with the first layer height of approximately 0.4 m.
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Figure C1: Spatial Discretization

Figure C2: Spatial Discretization, Close-up View of Buildings in Proposed Development

SOLUTION METHOD
The RANS (Reynolds-averaged Navier–Stokes) CFD simulations were performed using the
simpleFoam solver. The modelling of an incompressible fluid flow was completed using the
semi-implicit method for pressure-linked equations (SIMPLE) algorithms. The resulted flow
turbulent features were modelled using the Shear Stress Transport (SST) k-ω turbulence
model. This model by Menter [2] and is based on a two-equation eddy-viscosity approach,
where the SST model formulation combines the use of a k-ω in the inner parts of the
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boundary layer, but also switches to a k-ε behaviour in the free-stream regions of the
solutions. Further details for the selected turbulence model are provided in the work of
Menter [3].
BOUNDARY CONDITIONS
The atmospheric boundary layer flow was simulated by implementing a logarithmic velocity
profile model presented by Richards and Hoxey [4], with the following main assumptions:
o

The vertical velocity component at the domain boundary is negligible;

o

The pressure gradient and shear stress are constant.

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

where:
κ - is the von Karman's constant;
z - is the distance from the ground surface in vertical direction;
zo - is the ground surface roughness length in meters.
The friction velocity U* is calculated by the following equations:

where:
zref – is the reference height in meters;
Uref - is the reference velocity in m/s measured at zref.
The turbulent velocity fluctuations at the domain inlet are induced by the constant shear
stress with height, maintained by the turbulent kinetic energy k:

where:
Cμ = 0.09 - is the usual k-ε turbulence model constant.
Within the inner region of the domain (i.e., where the development, surrounding buildings,
and terrain were modelled) all surface boundary conditions were modelled as smooth walls
with a no-slip condition. On the surface representing the ground in the outer region of the
domain (i.e., the region without explicitly modelled building geometry) a no-slip wall
boundary condition with a varying roughness length based on the terrain analysis for that
region was applied.
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POROUS MEDIA MODEL
The permeability of existing and proposed vegetation within vicinity of the site was modelled
by introduction of a volumetric source term in the momentum equation applied at three
different cell zones defined within the CFD model:
•
•
•

Deciduous trees
Evergreen trees
Hedges

Figure C3 – 3D Model of the proposed and existing vegetation
The model is based on the Darcy-Forchheimer formula, implementing full scale wind tunnel
experimental data [7].
The numerical model is based on the conservative assumption of winter leaf cover.
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APPENDIX D – WIND MICROCLIMATE ON BALCONIES
Though they are intended for analysis of public spaces rather than balconies, here we apply
pedestrian comfort and distress criteria to quantify the wind conditions experienced on the
balconies of the proposed development. Although there are no strict criteria for balconies,
the generally accepted industry norm is to target a summer comfort rating of Suitable for
Sitting, and that the annual pedestrian safety criterion should be met.
Figures D1, D2 and D3 show contour plots of pedestrian comfort in winter, pedestrian
comfort in the summer, and pedestrian distress/safety on the balconies of the proposed
development respectively.

Figure D1: Pedestrian Comfort Rating for Worst Seasonal Conditions
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Figure D2: Pedestrian Comfort Rating for Summer Period

Figure D3: Pedestrian Distress/Safety Rating
BALCONY COMFORT
The wind microclimate assessment for the proposed development identified the following
regarding comfort on balconies.
•

All balconies were rated as either suitable for ‘Long-term sitting’ or as suitable for
‘Standing’. The pedestrian comfort category of ‘Standing’ means a public space is
suitable for short-term sitting.

•

The majority of the balconies were rated as suitable for ‘Long-term sitting’ in both
summer and winter seasons. These balconies would have significant periods during
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the year where they would be inviting spaces.

Less favourably rated balconies

would still be suitable for short-term sitting and standing, and of course on calmer
days, would still be suitable for long-term sitting.
•

Table D1 shows the pedestrian comfort rating for the balconies. A total of 32 of the
balconies had summer comfort ratings of suitable for standing over a portion of their
floor area, which is above the desired target of suitable for sitting. Although, half of
the failing balconies were marginal in that the area rated as suitable for standing
was a small one.

Only balconies on the northwest elevation of Block 2, and the

southwest elevation of Block 5, had significant areas rated as suitable for standing,
and therefore mitigation is recommended for these. Figure D4 shows the balconies
(encircled by red) where mitigation is recommended.

Suitable for
Standing
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Total
%
Total

1
1
7
5

3
15
32
11.2%

Suitable for
Sitting
12
43

Total Balconies
Tested
12
43

15
29
19
6
39
12
20
8
11
21
6
13
254
88.8%

16
30
26
6
44
12
20
8
11
24
21
13
286

Table D1: Balcony Comfort Rating
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Location
SW Elevation, Block 1
SE/SW/NE Elevation, Block
1
NE Elevation, Block 1
NW Elevation, Block 1
NW Elevation, Block 2
SW Elevation, Block 2
SE Elevation, Block 2
NE Elevation, Block 2
SE Elevation, Block 3
SW Elevation, Block 3
NE Elevation, Block 3
NW Elevation, Block 3
SW Elevation, Block 5
NE/SE Elevation, Block 5
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Figure D4: Balconies where Mitigation is Recommended
BALCONY DISTRESS/SAFETY
The wind microclimate assessment for the proposed development identified the following
regarding distress/safety on balconies.
•

No balconies were rated as unsuitable.

•

All balconies were rated as safe for their intended use.

RECOMMENDED MITIGATION FOR BALCONIES
Mitigation is recommended for balconies on the Northwest elevation of Block 2, and the
southwest elevation of Block 5 (see highlighted areas in Figure D4). Introduction of solid or
porous screens to a height of 1.8m are recommended on both sides of the balconies.
porous screens are used, a porosity of 50 percent or less is recommended.
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