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1

Executive Summary

Kategale Limited has commissioned EDS® to conduct a MicroCimate Simulation Analysis for the proposed residential development at Northwood in Santry, Dublin.
The proposed development introduces a significant increase in the overall massing at the existing site, raising concerns around wind-related pedestrian comfort; specifically, the elevated common podium area.
The analysis is used to demonstrate the direction and velocity of air movement through, and around, the development. Beyond this, the findings are used to determine appropriate landscaping and mitigation
techniques to effectively control the velocity of air moving between structures in the complex. The design team methodically consider the effects of high-velocity wind impacting each façade. The impact of
prolonged 5m/s wind, and 8m/s upwind gusts, approaching from each of eight different wind directions are analysed in a full-scale three-dimensional virtual wind tunnel. Of interest to the design team, are
instances where the velocity of air moving across occupied levels of communal spaces, at podium level, present as uncomfortable to seated or standing occupants.

Computational Fluid Dynamic (CFD), a mathematical process used to determine and illustrate energy and mass transfer through a space, is used to simulate the intensity and path of air moving through the complex.

It may be fortuitous that the common areas at podium level of the proposed development are nestled behind
a battery of buildings to the southwest, the direction of prevailing wind. However, the funnelling of
accelerated air between existing neighbouring buildings is of concern, and a wider CFD domain is used to
explore these effects, Figure 3.3.
Though wind speeds and directions are random at any given point in a day, historical weather data confirms
that annual prevailing winds approach from the southwest. As such, the design team focus on solving
(mitigating) for high-velocity (8m/s) wind approaching from the south, southwest, and west – the cardinal
wind directions.

This airflow analysis has been conducted throughout the design process, as mitigation details were proposed
and developed. The analysis also serves as input into the seating & planter arrangement in outdoor areas.
Seating will be positioned in areas likely to experience lower velocity air movement, while planters will be
positioned so as not to cause draughts to seated occupants.

Varying roof heights help to control winds and reduce the effects of downwash, while balconies and other
landscaping features help arrest oncoming air and mitigate uncomfortable draughts through the domain.

Figure 1.3: Northwood Site, Santry Co Dublin

Consequently, this analysis determines that podium-level pedestrian comfort is achieved.
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Summary of Findings
Air moving through the development accelerates as it passes between each of the structures in, and around, the complex.
The podium communal area is represented by six points [P1 – P6], Figure 3.2Figure 3.1.
Mitigation techniques have controlled draughts perceived by occupants, seated or standing, for mean wind speeds of 5m/s. However, some local draughts have been conceded
when exposed to upstream gusts of 8m/s. Draughts perceived at oncoming upstream wind at 5m/s are particular to a small area of [P4] and [P5], from non-prevailing northwesterly winds.
This analysis was conducted to identify and reduce wind intensity through the complex. Designers, cognisant of the remaining contentious areas, will only assign seating to areas
depicted as comfortable in the study.

Gusts causing discomfort at point locations
Approaching Wind Direction

[P1]
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[P4]

[P5]

[P6]

-

-

-

-

-

-

8m/s

-

-

-

-

-

1

South (S)

2

South-west (SW)

3

West (W)

-

-

-

-

-

-

4

Northwest (NW)

-

-

-

5m/s

5m/s

-

5

North (N)

-

-

-

-

-

-

6

Northeast (NE)

-

-

-

-

-

-

5

East (E)

-

-

-

-

-

-

8

Southeast (SE)

-

-

-

-

-

-

Prevailing Wind Directions

Non-prevailing Wind Directions
Less likely to experience 8m/s wind.

Table 1: Instances of high velocity airflow above comfort threshold (2.6m/s), observed by seated occupants.
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2

Proposed Development

Kategale Limited intend to apply to An Bord Pleanála for permission for a Strategic Housing Development with a total application site area of c. 1.3 ha, on a site located at Northwood Crescent, Santry Demesne,
Dublin 9. The site is bounded by Northwood Crescent to the south and south-west; The Crescent Building to the north-west; Northwood Avenue to the north; and Northwood Road to the east. The development,
with a total gross floor area of c. 27,904 sqm, will consist of the construction of 268 no. Build-to-Rent apartment units arranged over 2 no. blocks ranging in height from 5 to 11 storeys (Block A will comprise 54 no. 1bedroom units and 44 no. 2-bedroom units; Block B will comprise 70 no. 1-bedroom units and 100 no. 2-bedroom units); Residential amenity facilities including a reception, post room and building management
office; lounge areas, shared workspace, multimedia/games room, meeting rooms and a single storey residents’ gym at podium level (145 sqm); ancillary uses comprising a generator room; utilities room; bin stores;
water tank rooms; sprinkler tank room; bicycle stores; storage rooms and plant rooms; the provision of all private and communal open space, including balconies/terraces to be provided for each apartment; and
communal open space areas including a first-floor central podium garden connecting Blocks A and B and 2 no. rooftop terraces and a single storey 295 sqm crèche with dedicated outdoor play area.

The development will also comprise the construction of a 3-storey office building with a total gross floor area of c.2,868 sqm, including ancillary uses comprising a reception/security area, staff amenities, bike stores,
waste room and a plant room. The development will also include the provision of hard and soft landscaping, public realm improvements and amenity areas including public open space, a children’s play area and a
community outdoor dining area; the provision of internal roads and pathways; 142 no. undercroft car parking spaces at ground floor level, 8 no. crèche set down spaces, and 662 no. bicycle parking spaces at ground
floor level and surface level. The development will also include all associated ancillary development including 2 no. ESB switch rooms and 2 no. ESB substations; ground works and foul drainage; stormwater
drainage; attenuation tank and related SUDS measures, water supply; service ducting and cabling; electric vehicle charging points; public lighting; boundary treatments; and all ancillary site development and
excavation works above and below ground. Vehicular access is proposed via a new entrance on Northwood Road; Vehicular set down area for crèche with access/egress is located on Northwood Crescent. The
provision of 2 no. pedestrian crossings on Northwood Crescent and Northwood Road.
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3

Scope

Accelerated air movement at podium level is a typical feature around structures in sub/urban areas. Designers of the proposed Northwood residential development, two kilometres from Dublin airport, will control
the velocity of air as it moves through the open areas between the primary buildings. Airflow analyses of the development, using Computational Fluid Dynamics [CFD], is conducted to identify and mitigate highvelocity flow through the complex at occupied pedestal/podium level.

Landscaping features, by AIT Ltd, used to control and arrest air movements through the podium, are included in the study to demonstrate their impact in controlling draughts to acceptable levels. The output of the
study is presented graphically, depicting air velocities on a horizontal section (CFD Planer Slice) 1m from podium surface level.

For the purpose of this study, velocity vectors (arrows) are only present for established threshold air speeds that impact on seated-occupant comfort (2.6m/s), section 4.2.1. Pedestrian comfort thresholds may be
identified from the CFD images.

While the CFD study is an academic approach, the implementation of the findings is realised in a design that considers pedestrian wind comfort and safety; the results are utilised by the design team to help create a
comfortable, engaging, and activated outdoor realm for the Northwood complex.

North

Figure 3.1: Simplified CFD Model.
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3.1

Computational Fluid Dynamics [CFD]

CFD is used to model and graphically represent physical fluid flows through and around the building complex at an exact moment in time, under specified wind
speed/direction criterion.

The external CFD analysis determines pressure and velocity profiles between the site structures. Airflow impacting a simplified three-dimensional model of the
development is analysed in eight different wind directions, at mean wind speeds of 5m/s, and gusts of 8m/s. As such, separate studies are conducted to
examine the impact of air moving from the north, northeast, east, southeast, south, southwest, west, and northwest.

CFD is used here to identify contentious areas in the design and make modifications to redirect or arrest high-velocity airflow.

Seven CFD model revisions of the site were utilised through the design process.

Figure 3.3: Funnelling of air between existing neighbouring buildings.
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4

Preliminaries

4.1

Wind Considerations

Given the close proximity to Dublin Airport (2km), the Northwood development benefits from available historical and accurate airport weather data.
Meteorological data from Dublin Airport over a twenty-year period to 2014 indicates that the annual average wind speed in Dublin is 5.1 m/s. As depicted in the Dublin Wind Rose, Figure 4.1, the prevailing wind
direction in Dublin is south-westerly.
However, south-westerly winds exceeding 5m/s, though only occurring for c.7% of the year, are also considered in this study. As such, a more stringent 8m/s wind front will challenge the efficacy of any proposed
mitigation techniques.
A wind speed of 5m/s (18kph) will be used to examine the impact of the average wind condition on the complex.
A wind speed of 8m/s (29kph) will be simulated to interrogate the proposed design.

Figure 4.1: Dublin Wind Rose
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4.2

Comfort Defined

CFD airflow simulations are conducted on a scaled virtual model to examine the impact of wind from eight different directions, for two wind
speeds. Areas of likely discomfort for pedestrians are highlighted in the output images and tabulated in the findings. Relative comfort is
established from the graphical output yielded by the CFD process.

Activity

Description

Sitting

Long-term stationary activities: Reading a book /
newspaper Sitting in a coffee shop

Standing

The term ‘Windiness’, as used here, has been outlined in “The Evaluation of The Windiness of a Building Complex Before Construction”1 with

Short-term stationary activities: Waiting at a bus
stop Standing at a building entrance

respect to acceptable tolerance for particular activities. The Lawson Criteria describe acceptability for particular activities in terms of 'comfort'

Strolling

Relaxed travel: Leisurely stroll Sightseeing

and 'distress’. Acceptable conditions for various activities are listed in order of increasing wind velocity, Table 2.

Business Walking

Necessary travel: Local areas around tall

Gusts, though often more problematic in large developments, are not always considered alongside mean prevailing velocity. It may be worth

buildings where people are not expected to
linger

noting that, typically, gust speeds are divided by a factor of 1.85 to arrive at a "Gust Equivalent Mean" (GEM) speeds to avoid the need for

Note: A classification of ‘business walking’ does not mean that a location will never be

examining different criteria for mean and gust wind speeds. However, the Northwood project team regards the interrogation of the podium

suitable for ‘sitting’, however, it is likely to occur relatively infrequently.

design under stronger gusts (8m/s) as important, and consider the findings in the overall landscaping of the plaza space.

Table 2: Lawson Comfort Criterion

Discomfort is defined in terms of a mean hourly wind speed (or GEM) which is exceeded for 5% of the time. For ideal conditions, the windiness
will be a category better than outlined above. For more sensitive activities, such as regular use for external eating, conditions should be well
within the ‘sitting’ category.

1

T.V. Lawson of Bristol University & London Docklands Development Corporation
2118.02 – Northwood 2E Wind and Microclimate
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Table 3: Lawson/Beaufort Comfort Criterion

4.2.1 EU Comfort Metrics
Comfortable wind velocity ranges have been defined by the American Society of Civil Engineers (ASCE) with input from European Action C14 (Impact of Wind and Storm on City Life and Built Environment). Their
surveys, studies, and workgroups have concluded that occupants will tolerate wind speeds up to 2.6m/s while seated, up to 3.9m/s while standing, and up to 5.4m/s while walking. These figures represent
reasonable thresholds and also simplify comfort metrics into four critical values.

Comfortable Ranges (m/s)
Sitting

0–2.6

Standing

0–3.9

Walking

0–5.4

Uncomfortable for any activity

>5.4

Table 4: EU / US Air Velocity Comfort Index

In Dublin, threshold wind speeds of 5.4m/s, and greater, occur from the prevailing wind directions (S, SW and W).
2118.02 – Northwood 2E Wind and Microclimate
Planning – R03.02i

www.eds.ie

Page 10 of 23

5

Findings

The findings of this study are presented here as colour-coded images representing air velocity on a horizontal 1m plane at each level in plan-view.
Colours range from blue (0m/s) through to red (5m/s+).

0m/s

Comfort Range (Seated Occupants)

2.6 m/s

5.0 m/s

Figure 5.1: 0m/s to 5m/s velocity scale.

All images depict velocity through and around the proposed building complex. 8m/s gusts are also modelled for wind approaching from the cardinal directions, and are presented on the same 5m/s scale.

Vector (arrows) only appear at velocities above 2.6m/s, the comfort threshold for air moving through a seated area, Table 4. As such, it is undesirable to see vectors in public/communal seating areas.

Findings are presented in two groups depicting wind approaching from prevailing wind directions (S/SW/W) that may experience 8m/s wind, and those less likely to experience 8m/s but still tested to the same
standard.

Figure 5.2: Wind approaching from the south.
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5.1

Prevailing Wind Directions (S/SW/W)

5.1.1 Southerly Upwind Mean (5m/s)

Figure 5.3: Wind (5m/s) from the south. No critical draught detected in podium area.
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5.1.2 Southerly Upwind Gust (8m/s)

P1

Figure 5.4: Gust (8m/s) from the south. No critical draught detected in podium area.
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5.1.3 South-Westerly Upwind Mean (5m/s)

Figure 5.5: Gust (5m/s) from the southwest. No critical draught detected in podium area.
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5.1.4 South-Westerly Upwind Gust (8m/s)

P1
3

Figure 5.6: Gust (8m/s) from the southwest. Threshold 2.6m/s draught begins to form at [P1].
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5.1.5 Westerly Upwind Mean (5m/s)

Figure 5.7: Gust (5m/s) from the west. No critical draught detected.
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5.1.6 Westerly Upwind Gust (8m/s)

Figure 5.8: Gust (8m/s) from the west. No critical draught detected.
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5.2

Non-Prevailing Wind Directions (NW/N/NE/E/SE)

5.2.1 North-Westerly Upwind Mean (5m/s)

P5

P4

Figure 5.9: Wind (5m/s) from the northwest. Potential critical draught detected at [P4] and [P5].
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5.2.2 Northerly Upwind Mean (5m/s)

Figure 5.10: Wind (5m/s) from the north. No critical draught detected.
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5.2.3 North-Easterly Upwind Mean (5m/s)

Figure 5.11: Wind (5m/s) from the northeast. No critical draught detected.
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5.2.4 Easterly Upwind Mean (5m/s)

Figure 5.12: Wind (5m/s) from the east. No critical draught detected.
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5.2.5 South-easterly Upwind Mean (5m/s)

Figure 5.13: Gust (5m/s) from the southeast. No critical draught detected.

2118.02 – Northwood 2E Wind and Microclimate
Planning – R03.02i

www.eds.ie

Page 22 of 23

6

Conclusion

This analysis demonstrates that the mitigation techniques proposed here are effective in controlling the velocity of air moving between structures in the proposed Northwood development. The design team have
methodically considered the effects of high-velocity wind impacting each façade, and have used the building form and landscaping features to mitigate high velocity draughts.

Computation Fluid Dynamics (CFD) was used to identify contentious areas of high-velocity airflow during the design process. Local historical wind data was examined and inputted into the CFD simulation process. It
was established that Dublin experiences an average wind velocity of 5.1m/s with gusts predominantly approaching from the southwest. 8m/s prolonged gusts were considered throughout the design process,
despite non-prevailing wind velocities rarely reaching 8m/s.

Metrics of seated comfort established by T.V. Lawson, the American Society of Civil Engineers (ASCE), and the European Action C14 (Impact of Wind and Storm on City Life and Built Environment) were used to
interrogate this design; it is determined here, that for all but the non-prevailing north-westerly wind approaching at 5m/s, no discomfort is experienced. Once operational, further landscaping features can be
included at podium level to further ameliorate any residual draughts.

Under no circumstances analysed here are podium conditions unsafe due to wind.

Consequently, it has been established that communal podium areas will not experience prolonged high velocity wind in normal Dublin weather conditions.
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