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1 ExecutiveSummary

IES Consulting have beeammissioned to investigate the impact from wiacbund the proposed
development of the Priorsland Campus located close to the Carrickmines LUAS stop-easbuth
Dublin The development consists of 8 blocks of varyiaghts.

For the analysis, 8 steady staf@mputational Fluid DynamicgSKED simulations were performed for

the main wind directions (N, NE, E, SE, S, SW, W and NW) and annual average wind speed obtained
from the Casement Aerodromeeather data set. The sallts obtained from the simulations were
extrapolated along the annual weather data to obtain the most probable local air speed for each

hour of the year. Statistical analysis was performed on this dataset to check compliance against the

[ I 642 Y Qan Qodftatdrioni |

The following table @ @A RSa @I f dzS & edegribdCGiimfors AsgessmeantxiffeRaifor t

various activities.

Threshold mean hourly wind speed not to be
exceeded for more than 5% of the time (m/s)

Category Pedestrian Activity

C1 Business Walking 10
C2 Leisurely Walking 8
C3 Standing 6
C4 Sitting 4

¢KS F2ftt26Ay3 (Fo6ftS LINPOARSE OLtdSa FT2NI[lgaz2yQs

Threshold mean hourly wind speed not to be

Category PedestrianType exceededmore than onceper annum?(m/s)
S1 Typical Pedestrian 20
S2 Sensitive Pedestrian 15

The results are presented fhe form of false colour contour images of the percentage of year that
the local air speed is likely to exceed a certain value at every point on the locations of interest. The
air speed threshold value is mentioned in the title of the colour legend at theigbp corner of

each image. Do note that the scale for the images for results of the comfort criteria goes from 0.1%
to 100%, and the scale for images for results of the safety criteria goes from 0.001% to 1%.

The median wind speed recorded wasre than5 m/s forg S G K SNJ f 2 O kanditigng.Qa Of A Y I
CKIFIG YSEyas F2Nl prg: 2F @8SIENE GKS SGAYR &LISSR A& K
NBIljdANBSaE GKS f20Ff FFANJ ALISSR 6S Y2NB (KIFy nYk 7
Sitting Citerion presents a task of being 10 times better than the climatic conditions at location of

interest.

Q)¢
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1.1 Sitting and Standing Comfort Criteria

¢KS [ga2yQa aAldiaAy3da O2YF2NI ONRGSNRI adlisSa GK!
notexceedn Yk da F2NJ Y2NB (GKIFIy p2 2F GKS Rdz2NI GA2Y |yl fe@
states the local air speed at designated locations should not exceed 6m/s for more than 5% of the

duration analysed.

The results of the annual analysis for sitting atahding criterion are observed in the top left and
right corners of the images Bection 7.1respectively.

1.1.1 Balconies

It was observed that almo$i4%of balconies show excellent results and fullganrequirements of

thS [ I ¢ & 2 yacdstar@ingirii@rioryfar the full year. Thiocal airspeed is generally lower

GKFIYy nYka F2N Y2NB (KFy op: 27F He 8Bmanifdedadf I a LIS NI
balconiesshow limitedcompliance with the requirementsoktS [ | a2y Qa {AGdGAy 3 [ 2)
i.e. the local air speed excesdin/s for more than 5% of the yeaFhese balconielée on the south

and southwest corner of BloskC, D, BndF. The local air speed is likely to exceed 4m/s for up to

20% of the year at these locationghese llconies arémpacted due tqrevailing southwesterly

and westerly wind.

| 26 SASNE 2y O2YLI NAYy3d (KS NBadzZ Ga FawkoniKkSasS 20!
results, they shovexcellentcompliance, i.e. the local air speed does not exceefs6ar more than

5% of the yearThe local air speed on balconies will be less than 4m/80d@s of the year and

between 46m/s for 10% of the year. Any exceedanoeted can be considered very marginal and it

will not lead to an environment which is unpleasant to use.

Page |8 .
www.iesve.com




16104- Priorsland SHIExecutive Summary

1.1.1.1 Block A

Figurel andFigure2 show thebalconiesonBlock Ad A 1 K NB adzf (1a F2aMd GKS [ 642
StandingComfort Criteria assessment. These show excellent compliance with the requirements of

0§KS [ I ¢ a aydStandipgoiniork Gfierion, i.e. the local air speed does not exceed 4m/s for

more than 5% of the year. There are unlikely to be any effects on the private amenity spaces here,

with no further mitigation measures required.

Lawson's Sitting Comfort Criterion (9stime air speed >4m/s)

- ol

10000

Figure 1: Sitting Comfort Criterion: Balconies of block A

Lawson's Standing €omfort Criterioni(9atime air speed > 6m/s)
100.00—

Figure 2: Standing Comfort Criterion: Balconies of block A
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1.1.1.2 Block B

Figure3 andFigure4 show thebalconiesonBlockBg A 1 K NXB a dzf Ga F2ahd 6 KS [ 6&2)
StandingComfort Criteria assessment. These show excellent compliance with the requirements of

0§KS [ I ¢ a aydStandifgdoiniork Gfi@rion, i.e. the local air speed does not exceed 4m/s for

more than 5% of the year. There are unlikely to be any effects on the private amenity spaces here,

with no further mitigation measures required.

Lawson's Sitting Comfort Criterion(% time air speed > 4m/s)

[ ————

Figure 3: Sitting Comfort Criterion: Balconies of block B

Figure 4: Standing Comfort Criterion: Balconies of block B

Page |10 .
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1.1.1.3 Block C

Figure5 and Figure6 show the southeast and southwest facing balconieBloék C.Balconies on

the south corner show the limite@2 YLJX Al yOS gA0GK (GKS NBIjdZANBYSyia
Comfort criterion. These balconies are marlkegellowcircles inFigure5 andFigure6 below. The

local air speed is likely to exceed 4m/s for up to 20% of the year at these loctiwse balconies

are impacted due toprevailing southwesterly and westerly wind aatk subject to acceleration

that can occur due to flovthrough narrow passage betweeslock C andthe existing adjacent

building The balconies at the north corner dlock A are directly affected by prevailing
southwesterly wind.

However, on comparingktS NB & dzf Ga F2N) G6KSaS t20FGA2ya G2 [
results, they show excellent compliance, i.e. the local air speed does not exceed 6m/s for more

than 5% of the year. Sédgure 6Cf the 20% of year when the local air speed exceedsstimiee

guarters of that collective time (i.6.5% of the yegrit does not exceed 6m/SLhe local air speed

on balconies will be less than 4m/s for 80% of the year and betwegm/4 for 15% of the year.

Any exceedance noted can be considered very matgind it will not lead to an environment

which is unpleasant to use. The local air speed is only going to be greater than a gentle breeze but

most frequently less than a moderate breeze. Such conditions are unlikely to have any impact on
usabilityof this private space for personal recreation.

A portion ofthese balcony spacetemonstratethe local air speed exceeding 6m/s for more than

5% of the yearseeFigure 6 However, the rest of the balcony space is excellent to use as a sitting
or standing purposas the wind speed is within the threshold limit of standing critea.further
mitigation measures required as the balcony spaces are the private spaces which are used by the
people residing in the respective flat. They can use it by their own chojodding the comfortable
climatic conditions. It is not a space that can be treated as a public open space where people have
to use it frequently.

¢KS NBYFAYRSNI 2F (GKS o0l fO2yASa IINB FdzZte O2YLX A
and StandingComfort Criteria, i.e. the local air speed does not exceed 4m/s for more than 5% of
the year.

Page |11 .
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Lawson's Sitting Comfort Criterion (% time air speed> 4m/s)
100.0

50.0

Jd ol

Figure 5: Sitting Comfort Criterion: Balconies of block C

Lawson's Standing Comfort Criterion (% time air speed> 6m/s)
100.0 —

o

Figure 6: Standing Comfort Criterion: Balconies of block C
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1.1.1.4 Block D

Figure7 andFigure8 show thesouth facadéalconies oBlock D. These balconies show the limited

O2YLX AlFyOS $AGK (GKS NBIAdANBYSyida 2F (GKS [l saz2yQ
markedin yellowcircles inFigure7 andFigure8. The local air speed is likely to exceed 4m/s for up

to 20% of the year at these locatiori$iese balconieagreimpacted due trevailing southwesterly

and westerly wind andhare subject to acceleration that can occur due to fldwough narrow

passage beveenBlock C and existing adjacent buildinthe balconies at the north corner Block

A are directly affected by prevailing southwesterly wind.

| 26 SASNE 2y O2YLI NAy3d GKS NBadzZ Ga F2N 6KSasS 2C
results, they Bow excellent compliance, i.e. the local air speed does not exceed 6m/s for more

than 5% of the year. Séagure8. Of the 20% of year when the local air speed exceeds 4imise

guarters of that collective time (i.6.5% of the yegrit does not exceed 6m/SThe local air speed

on balconies will be less than 4m/s for 80% of the year and betwe@n/4 for 15% of the year.

Any exceedance noted can be considered very marginal and it will not lead to an environment

which is unpleasant tase. The local air speed is only going to be greater than a gentle breeze but

most frequently less than a moderate breeze. Such conditions are unlikely to have any impact on
usabilityof this private space for personal recreation.

A portion ofthese balcay spaceslemonstratethe local air speed exceeding 6m/s for more than

5% of the yearseeFigure8. However, the rest of the balcony space is excellent to use as a sitting
or standing purpose as the wind speed is within the threshold limit of standitegiariNo further
mitigation measures required as the balcony spaces are the private spaces which are used by the
people residing in the respective flat. They can use it by their own choice by judging the comfortable
climatic conditions. It is not a spatieat can be treated as a public open space where people have

to use it frequently.

¢KS NBYIFIAYRSNI 2F GKS olftO2yASa INB FdzZ fe& O2YLX Al
and Standing Comfort Criteria, i.e. the local air speed does not exceedfdmm®re than 5% of
the year.

Page |13 .
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LaWson's Sitting Comfort Criterion (Ysitime dirspeed > 4m/s)
100.05=-

50.0

;

i

Figure 7: Sitting Comfort Criterion: Balconies of block D

Lawson’s Standing Cpmforl Criterion (%time dir'speed > ém/s)
100.0=

|

Ill‘“

Figure 8: Standing Comfort Criterion: Balconies of block D
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1.1.1.5 Block E

Figure9 andFigurel0show thesouth facadéalconies oBlock E These balconies show the limited

O2YLX AlFyOS $AGK (GKS NBIAdANBYSyida 2F (GKS [l saz2yQ
markedin yellowcircles inFigure9 and Figurel0. The local air speed is likely to exceed 4m/s for

up to 20% of the year at these locationEhese balconiesre impacted due toprevailing

southwesterly and westerly wind arsgle subject to acceleration that can occur due to ftbwough

narrow passage betweeBlock C and existing adjacent buildinhe balconies at the north corner

of BuildingA are directly affected by prevailing southwesterly wind.

However, on comparing & NXB adzZ Ga F2N) G6KSasS t20FdAaz2ya G2 [ ¢
results, they show excellent compliance, i.e. the local air speed does not exceed 6m/s for more

than 5% of the year. Séggure 100f the 20% of year when the local air speed exceedssdihmee

guarters of that collective time (i.6.5% of the yegrit does not exceed 6m/SThe local air speed

on balconies will be less than 4m/s for 80% of the year and betwe@n/4 for 15% of the year.

Any exceedance noted can be considered very matgind it will not lead to an environment

which is unpleasant to use. The local air speed is only going to be greater than a gentle breeze but

most frequently less than a moderate breeze. Such conditions are unlikely to have any impact on
usabilityof thisprivate space for personal recreation.

No further mitigation measures required as the balcony spaces are the private spaces which are

used by the people residing in the respective flat. They can use it by their own choice by judging

the comfortableclimatic conditions. It is not a space that can be treated as a public open space

where people have to use it frequently.

¢KS NBYIFIAYRSNI 2F GKS olftO2yASa INB FdzZ fe& O2YLX Al
and Standing Comfort Criteria, i.detlocal air speed does not exceed 4m/s for more than 5% of

the year.

Lawson's Sitting Comfort Criterion (% time air speed > 4m/s)

®

|

[ |

|

Figure 9: Sitting Comfort Criterion: Balconies of block E
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Lawson's Standing Comfort Criterion) (% time air speed > 6m/s)
100.0 —

50.0

Il | 1515

®©

}

[ |

»

=

Figure 10: Standing Comfort Criterion: Balconies of block E

1.1.1.6 Block F

Figurell and Figure14 show thesouth facadebalconies ofBlock F. These balconies show the
limited O2 YLX Al yOS gAGK (GKS NBIdZANBYSyda 2F (KS
balconies are markeith yellowcircles inFigurell and Figurel2. The local air speed is likely to
exceed 4m/s for up to 20% of the year at these locatidriseese balconieare impacted due to
prevailing southwesterly and westerly wind aack subject to acceleration that can occur due to
flow through narrow passage betwediock C and existing adjacent buildirithe balconies at the

north corner ofBuildingA are directly affected by prevailing southwesterly wind.

However, on comparing i NXB adzZ Ga F2N) 4KSasS t20FdA2ya G2
results, they show excellent compliance, i.e. the local air speed does not exceed 6m/s for more
than 5% of the year. Sdegurel13 and Figure 4. Of the 20% of year when the local air speed
exceeds 4m/sthree quarters of that collective time (i.&5% of the yegrit does not exceed 6m/s.

The local air speed on balconies will be less than 4m/s for 80% of the year and betéeés #br

15% of the year. Any exceedance noted can be considered very marginal and it will not lead to an
environment which is unpleasant to use. The local air sfgedly going to be greater than a gentle
breeze but most frequently less than a moderate breeze. Such conditions are unlikely to have any
impact on usabilityf this private space for personal recreation.

No further mitigation measures required as the dmaly spaces are the private spaces which are
used by the people residing in the respective flat. They can use it by their own choice by judging
the comfortable climatic conditions. It is not a space that can be treated as a public open space
where people hve to use it frequently.
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¢KS NBYFAYRSNI 2F (GKS o6l fO02yASa INB FdzZ té& O2YLXAI
and Standing Comfort Criteria, i.e. the local air speed does not exceed 4m/s for more than 5% of
the year.

Lawson's Sitting Comfort Crifé%ﬁg(%&ne air speegdgH4m/s)
i 1000
-

Lawson's Sitting)Comfort Criterion (% time air speed > 4m7s)
100.0 —

50.0

Figure 12: Sitting Comfort Criterion: Balconies of block F: View from the southwest
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Lawson’s Standing Comfort Criterion (% imé air speeds?6ém/s)

T

Figure 13: Standing Comfort Criterion: Balconies of block F: View from the southeast

Lawson's Standing,Comfort Criterion (% time air speed > 6m7s)
100.0 —

Figure 14: Standing Comfort Criterion: Balconies of block F: View from the southwest
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1.1.2 Ground Amenities
1.1.2.1 Ground AmenitiesAround Blocks

It was observednost of the ground amenity spacasoundthe blocksshowthe excellent results

FYR Fdz & YSG NBI dzi NBaridsariding cdrfortiitéién fdr thesfdll gefrQ & & A {1 (1 A
The wind speed is generally lower than 4m/s for more than 95% of the yaalSabld G KS ONX (i S NA

requirement.

Figurel5 and Figurel6 below show the results of sitting and standing comfoirground amenity

spaces surrounded by tHauilding blocksFew locationf the ground amenity spaca red and

orange colar show limited compliance to the I ¢ & gtyh@camfortcriterion. The local air speed

is likely to exceed 4m/s for up to 20% of the year at these locatitrese spaces are impacted due

to prevailing southwesterly wind and are subject to acceleratfiat can occur due to flow through
narrow passage between blockhespaceseen in orange, red baraie activity areas andre not
intended for the sitting purpose.

| 26 SOSNE 2y O2YLI NAy3I GKS NBadzZ Ga 7F2(dferiork SasS
results, they show excellent compliance, i.e. the local air speed does not exceed 6m/s for more
than 5% of the yearsee Figurel6. Forthe 20%o0f year when the local air speed exceeds 4m/s,
three quarters of that collective time (i.e. 15% of the year) it does not exceed 6m/s. The local air
speed on these spaces will be less than 4m/s for 80% of the year. Any exceedance noted can be
considered vey marginal and it will not lead to an environment which is unpleasant to use. The
local air speed is only going to be greater than a gentle breeze but most frequently less than a
moderate breeze. Such conditions are unlikely to have any impact on ugalffilispace for
recreation.

Lawson's Sitting Comfort Criterion (%.time.air' speed > 4m7s);

Figure 15: Sitting Comfort Criterion: Ground Amenities
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Lawson's Standing Comfort Criterion (%, time.air'speed > 6m7s))
100.0

50.0

faly] N—

;

Sy |

Figure 16: Standing Comfort Criterion: Ground Amenities

No further mitigation measures required. Mitigation measures carried out for these ground
amenity spaces worked well to create comfortable conditioffse spaces are fully compliant to
the standing and walking comfort criteria.

1.1.2.2 Private Gardens offlot G

Figurel7 and Figurel8 below show the results of sitting and standing comfort of ground amenity

spaces surrounded by thiedependent houses oRlot G. These show excellent compliance with

GKS NBIldZANBYSyia 2F GKS [lFLgazyQa {AdGAy3a FyR {0
does not exceed 4m/s for more than 5% of the year. Thereuali&ely to be any effects on the

private amenity spaces here, with no further mitigation measures requivitigation measures

carried out for these ground amenity spaces worked well to create comfortable conditions. The

spaces are fully compliant to tretanding and walking comfort criteria
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Lawson's Sitting Comfort Criterion (% time air speed > 4m/s)
100.0 —

50,0, -

bl oLl

|

Figure 17: Sitting Comfort Criterion: Private gardens on plot G

Lawson's Standing Comfort Criterion (% time air speed > 6m/s)
100.0 —

Figure 18: Standing Comfort Criterion: Private gardens on plot G
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1.1.2.3 Ground AmenitiesAround Linear Park

It was observednost of the ground amenity spaces the linear parishowthe excellent results

YR FdzZ £ & YSG NBI dzi NBaridsyarding carifforeiitéién fdr thesfdll gedrQa & A G G A

The wind speed is generally lower than 4m/sYo2 NB G KIy dp: 2F GKS &SI NJ
requirement.

Figurel9 and Figure20 below show the results of sitting and standing comfort of ground amenity
spacesaround linear parkSome of the ground amenity space in red and orange caloow limited
compliance to thg | ¢ a gtyh@cédmfortcriterion. The local air speed is likely to exceed 4m/s for
up to 20% of the year at these locatioitiese spaces are impacted due to prevailing southwesterly
and westerlywind. Most of these spaces are activity areas. Hence, these spaced are not intended
for the sitting purpose.

| 26 SOSNE 2y O2YLI NAy3 GKS NBadzZ G domf@reQideriorkK S&a S
results, they show excellent compliance, i.e. the local air speed does not exceed 6m/s for more
than 5% of the yearsee Figure20. Forthe 20% of year when the local air speed exceeds 4m/s,

three quarters of that collective time (i.e. 15% of the year) it does not exceed 6m/s. The local air
speed on these spaces will lesg than 4m/s for 80% of the year. Any exceedance noted can be
considered very marginal and it will not lead to an environment which is unpleasant to use. The
local air speed is only going to be greater than a gentle breeze but most frequently less than a
moderate breeze. Such conditions are unlikely to have any impact on usability of space for
recreation.

Lawson's Sitting Comfort Criterion (% time air speeds> 4m/s)
100.0 *

50,0

|

Figure 19: Sitting Comfort Criterion: Ground Amenities i Linear Park
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Lawson's'Standing Comfort Criterion (% time air speeds> 6m/s)
100.0 =

500

Figure 20: Standing Comfort Criterion: Ground Amenities i Linear Park

No further mitigation measures are required. The spaces are fully compliant to the standing and
walking comfort criteria.
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1.1.3 RoofAmenities

Figure21 andFigure22 show theroof amenityonBlockFg A 1 K NX adzf G & F2ad 6 KS [ | ¢
StandingComfortCriteria assessment. These show excellent compliance with the requirements of

0§KS [ I ¢ a aydStandipgoiniork Gfierion, i.e. the local air speed does not exceed 4m/s for

more than 5% of the year. There are unlikely to be any effects orothfeamenity spaces here, with

no further mitigation measures requireiitigation measures carried out for these roof amenity

spaces worked well toreate comfortable conditions.

Lawson's Sitting Comfort Criterion(%time airspeed > 4m/s)
100:0, —

Ll alanl el

Figure 21: Sitting Comfort Criterion: Roof Amenities: Block F

Lawson's{Standing Comfort Criterion(%,time airspeed > 6m/s)

Figure 22: Standing Comfort Criterion: Roof Amenities: Block F
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1.2 Walking Comfort

¢CKS [Fga2yQad [SAadz2NBE 2Ff1Ay3a O2YF2NI ONKSGi SNAI ai
should not exceed 8m/s for more than 5% of the duration analysed, on the various paths around

the development¢ K S [ | Busiresg\@l&ing comfort criteria states that the local air speed at

designated locations should not exce®@m/s for more than5% of the duration analysed, on the

various paths around the development.

Figure23 andFigure 24 show the results of walking comfort criteria.

Lawson's Leisure Walking Comfort Criterion (% time air speed> 8m/s)
100.0/ —

50,0 —

"1

50 -3

(=}

-

=
o

=
N
|

S,
|

Figure 23: Leisure Walking Comfort Criterion: Top View

’Lawson's Business Walking Comfort Criterion (% time air'speed > 10m/s)
100.0 —

500 —

Figure 24: Business Walking Comfort Criterion: Top View
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tKS4S aK2g SEOSttSyid O2YLXAlIYyOS 6AGK (GKS NBIj dzA NE
Business walking Comfort Criteria. The local air speed does not excegdadih/L0 m/s for more
than 5% of the year, respeetly.

1.3 Safety Criteria
CKS [l ga2yQa Db2NX¥If tSRSAUGNAIY &l FSG& ONRGSNAI

f 20l GA2ya akKzdzZ R y2i SEOSSR HnanYka T2N Y2NB (Kl y
Sensitive Pedestrian safety criteria states tbeal air speed at designated locations should not

exceed 15m/s for more than.01% of the duration analysedhe SensitivdPedestrian safety

criterion applies to the vulnerable population such as pensioners and children. Note the limit of the

criterion is0.01% and not 5% as with the comfort criterion.

puji

These criteria are also intended for various paths, and grounds around the development, as access
is required at all times irrespective of weather conditions to enter or exit the various buildings.
Figure25andFigure26 show the results of safety criteria assessment. The criterion folNiienal

and Sensitive Pedestrian is achieved throughout the site. None of the paths around the
development show even 0.01% prevalence of local air speeds exceeding 20m/s i.e. Normal Safety
Criterion threshold.

The geen areas inFigure25 and Figure 26 are fully compliant with the requirements of the
Sensitive Pedestrian Safety Criterion.

The site can be considered as safe for all residerthiding those thatwould be considered
vulnerable

w'Lawson's Normal Pedestrian Safety Criterion (% time air' speed > 20m/s)
1.000

0.500

|

- |

Figure 25: Normal Pedestrian Safety Criterion: Top View
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llawson's Sensitive Pedestrian Safety Criterion (% time air'speed > 15m/s)
1.000 —

0.500

i

I ————

Figure 26: Sensitive Pedestrian Safety Criterion: Top View
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2 Introduction

IES Consulting have been commissionestiidy the impact from winan pedestrian comfort
around the proposed developmenf the PriorslandCampus located close to the Carrickmines LUAS
stop in southeast Dublin

Thedevelopment consists of 8 blocks of varying heights.

The analysis performed to study the effect from the building layout on pedestrian comfort as well
as safety for people using the public and various amenity spaces around thEhgtanalysis will

look at the air movement around the buildinfgg eight wind directions (SW, W, NW, N, NE, E, SE
and S) with the wind velocity set to the mean value obtained from the weather file.

The following simulation report describes the modelling methodology us#teistudy, including
assumptions made and calculations used to determine the boundary conditions and results obtained
from the simulations.
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3 Weather Data

3.1 Location
We have used weather data recorded at Casement Aerodrome as the refereatieavdata for
this analysis. This location is approximateljkt®east from the development.

This location was chosen over the Dublin Airport for reference data due to similar geographic
location of Priorsland campus and Casement Aerodrome. Priorslangusaamd Casement

Aerodrome lie to the south edge of Dublin city. As such the south and -seesgterly winds are

prevalent for Dublin. Due to location at southern edge of city, both Casement and Priorsland campus
will receive this winds unaffected by thebham expanse of Dublin. Dublin airport is located to the

north of Dublin and will receive these winds with dampening effect of the urban expBingege27

below shows the location analysis.

Kilcloon

P
Sutton

Casement &
Aerqﬂr’ome

Lyons Estate
Ardclough

Dalkey.
\ i
¥\
pabinteely.
) @
Site
./

\
Kilteel

i ) = 3
A \ \

Figure 27: Choice of Weather file
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3.2 Weather Data
¢KS |yl feéaaAalRIABM Odsem8nRAPDIV670 RIBYx IR epwQ

6SFOKSNI FAES

variation of wind speed recorded in the weattée is shown irFigure28 below. Figure29 show the

wind direction variation anéigure30 show the wind rose.

Wind speed: (IRL_EM_CasementAP.039670_TMYx.2004-2018.epw) - m/s
i U 1 1 i ] 1
AT T I||H . Byl |i..| i |
f S LTI {4 | bl i ' | . (IR
L k(i ! ] (RN g ! ! * 1 | W | : !
Ay SR TR | (1170 ' Fil i I B |
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1 | u ! | | |
[ Gy e 10 i, e |8 ' i [
i ' 1! | | i | | I i ' l|
1 - Mg i 1 I
| ol hl' T e I | BT 1 I| fls! | + i ] || | I l |
Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.00< 50 < 3.00< 450< 6.00< 750< 9.00< 1050 < 12.00< 1350< 15.00<
Figure 28: Wind speed variation as per IRL_EM_Casement.AP.039670_TMYx.2004-2018.epw
Wind direction[E of N]: (IRL_EM_Casement.AP.039670_TMYx.2004-2018.epw) - deg.
] i 1 i 1 I
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¥ : | 1 ) { I 1 Bt
[y ' k 1 | i I i |
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Figure 29: Wind direction variation as per IRL_EM_Casement.AP.039670_TMYx.2004-2018.epw

NNW

SSw

70 of 8760 hours (0.8%) calm

N

NNE

. 11.1-13.9 m/s, Strong Breeze
8.5 - 11.1 m/s, Fresh Breeze
5.4 - 8.5 m/s, Moderate Breeze
3.3 - 5.4 m/s, Gentle Breeze

[ 1.8-3.3 m/s, Light Breeze

B 0- 1.8 mis, Light Air

Beaufort Scale

SSE

Figure 30: Wind rose as per IRL_EM_Casement.AP.039670_TMYx.2004-2018.epw

Based on this, the mean and median wind speed recordedbvé@en/s with a south-westerly

prevailing direction.
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4 Wind Boundary Layer

In an atmospheric boundary layer, wind speed increases with height due to the influence of surface
roughness (i.e. the presence of buildings, trees, roads etc. on the groundigeze31.

Z

A l

Figure 31: Typical velocity profile of an atmospheric boundary layer

In the current CFD modelling, the velocity piefvas generated according to the parameterised
ASHRAE methodology described below. This allows for different wind profiles across various terrain
types: Open country; urban; and city centre.

The wind speedJy at heightH above the ground is given by:

#o - <=hj =3 T .
T Tog r 8888888888888 O®mp

NOo <

Where,

a = Exponent in power law wind speed profile for local building terrain

1 = fully developed strong wind atmospheric boundary layer thickness (m)

anet = Exponent for the meteorologicabsion
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Lmet = Atmospheric boundary thickness at the meteorological station (m)
Hmet = Height at which meteorological wind speed was measured (m)
Umet = Hourly meteorological wind speed, measured at helght (m/s)

The parameters for different types tdrrain are given as in table 1.
Table 1: Atmospheriboundary layer parameters

Terrain
Category

Description

. 0 . . 1
1 Large city centres 50% of buildings above 21m over a distance 0.33 460

least 2000m upwind.

2 Urban, suburban, wooded areas. 0.22 370

3 Open, with scattered objects generally less than 10m high. 0.14 270

Flat, unobstructed areas exposed to wind flowing over a large
4 u u Xp wi wing ov g 0.10 210

water body (no more than 500m inland).

For the current project, we used the atmospheric boundary layer corresponding to the terrain
category 2 i.e. Urban/Suburban type of site. The met data was taken on category 3 terrain at a
height of 10m.
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5 Methodology for Pedestrian Comfor€alculation
The methodology for the analysis was as follows:

1) The annual mean wind speed was determined from$h® a SYSy i ¢! awedthem my &S LJ¢
file.

2) 8 steady state CFD simulations were performed corresponding to the 8 direGtiavg W,

NW, N, NE, E, SBd S respectively.

3) The local air speed at various designated locations around the site was recorded for each of
the simulations.

4) This value was compared to the meteorological wind speed used and the magnification
factor at that location for the correspaling wind direction was determined.

5) The magnification factor was used to determine the air speed at the designated locations for
the various recorded values of the wind speed and direction in the weather file, thus
generating the local air speeds at desitgd locations for a year.

6) These recorded values were compared to the Lawson Pedestrian Comfort/Safety Criteria.

5.1 Lawson Pedestrian Comfort/Safety Criteria

The Lawson Critedfavas used as a reference to assess the wind effects. It is the most widely used
reference for assessment of pedestrian comfort. It considers the air speed at the location as well as
the frequency of the occurrence of this air speed. It consists of twosassent criteria:

1. The first criteria assess whether the air movement will be comfortable for the pedestrian for
different types of activities.

2. The second criteria assess the feeling of safety or distress by the pedestrian at higher air
speeds.

Thebllowingli 6t S 3IAPSa (KS @GFfdzSa F2NI GKS [lgaz2yQa LIS

various activities.

Threshold mean hourly wind speed not to be
exceeded for more than 5% of the time (m/s)

Category Pedestrian Activity

C1 Business Walking 10

C2 Leisurely Walking 8

C3 Standing 6

C4 Sitting 4
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Theef t2gAy3 GloftS IABSE GKS QlfdsSa F2NI [ gaz2yQa

Threshold mean hourly wind speed not to be

Category PedestrianType exceededmore than once per annurfm/s)
S1 Typical Pedestrian 20
S2 Sensitive Pedestrian 15

T. V. Lawson (200Building Aerodynamig$mperial College Press, London.

20Once per annum means the safety threshold is not be exceeded 0.01% of the year.
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6 CFD Model

The CFD model waseated based on the CAD drawings provided.

6.1 Model Geometry

Figure32to Figure67 show the geometry as modelled.

Figure 32: Plan view of the site

Figure 33: View of the site from the south
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Figure 34: View of the site from the west
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Figure 35: View of the site from the north
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Figure 37: Closer view of the residential blocks from the top
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Figure 38: Closer view of the residential blocks from the south

Figure 39: Closer view of the residential blocks from the west
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Figure 40: Closer view of the residential blocks the north

Figure 41: Closer view of the residential blocks from the east
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Block A

Figure 42: Closer view of the residential block-A from the south

o
./
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/

Figure 43: Closer view of the residential block-A from the west

Page |40 )
www.iesve.com




16104- Priorsland SHECFD Model

Block A

Figure 44: Closer view of the residential block-A from the north

Figure 45: Closer view of the residential block-A from the east
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Figure 47: Closer view of the residential block-B from the west
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Block B

e

Figure 49: Closer view of the residential block-B from the east
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Figure 50: Closer view of the residential block-C from the south

Block C

Figure 51: Closer view of the residential block-C from the west
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