INTEGRATED
ENVIRONMENTAL
SOLUTIONS

14442

Waterfront ¢ Wind Study

Pedestrian ComforCFD Analysis

Report P9
Consultant: Harshad Joshi CFD Project Leader
Checker: Colin Rees Consultancy Manager

Thursday, 21 January 2021




14442 ¢ Waterfront Proposed Residential SHBontents E

Contents
1 EXECULIVE SUMMIBIY. . .ciiutiiiiiieiiieeitee ettt sttt ettt e et et e s s bt e s s bt e e hs e e she e e be e emm e e ab e e eab e e sat e e e se e e se e e rmne e enes 5
1.1 Sitting and StandiNg COMIOIL . ...... e ettt e e e 7
111 2 =Yoo 1P 7
1.1.2 L0 ] 0= U1 ==Y 4
A V1Yo YT o T o 1 1) 1] £ 10
R T T ¥ 1= 12 3 (=] 1 - 10
P22 |11 0T 11 o T o PSS OPSRRIN 11
O VLT (gL gl D= = USSR 12
4 WiINA BOUNGAIY LPET ...t rmte ettt me ettt et s bt et e e st et e e sab e e smn e e e neeeeneeebn e 13
I AN o F= 1) YA ES RN =1 g To o (] o o Y/ OSSR 15
5.1  Lawson Pedestrian Comfort/Safety Criteria........ocuuiiiiiii oo e e e e e 15
LT O 5 I o o 1= PR 16
6.1  Proposed SHD RESIAENLAI ZOME. ........iiuiii e e e e e e e et e e et e mmm e e enaeaneees 16
6.1.1 1Y/ To o [T R 1= 0T =Y PP 16
6.1.2 g o T g = Te [T o Tox= i o ] 1P 24
LG U | T PSPPI 34
6.2.1 1Yo (=] BT =To T 1= 1 34
G T o o 10 2o 1171 1= PP 37
A =S 7 RS OPROPRPR 38
7.1  Comfort Criteria: SHD ReSIidential ZOMe.........ovuuiiiie oo e e 38
7.2 Safety Criteria: SHD Residential ZOne...........couuiiiiiiiiammiee e AT
7.3 Comfort Criteria: FUIL SIEE ... e e ettt e e e e et e e e e e eneeens 56
7.4 Safety Criteria: FUIL SILE ... ... e ettt et et e e e ean 65



14442 ¢ Waterfront Proposed Residential SHBigures E

Figures
Figure 3Proposed Canopy fOr IEVEl 32 LEITACE. ... .. et e et 7

Figure 1:
Figure 2:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21.:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31.:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41.:
Figure 42:
Figure 43:
Figure 44:
Figure 45:

Sitting Criterion: View of the SHD residential roof @l as..........c.vviuiiiiicem e 8
Standing Criterion: View of the SHD residential roof areas...........coovviiicem i e 8

Sitting Criterion: View of the SHD residential roof @reas..........o.oiviii oo 9
Leisur@alking Criterion: View of the SHD residential roof areas............coooiiiicce i 9
Wind speed variation as per DUBIIN_ TMY B.8RW. .. .oee i e 12
Wind direction variation as per DUBIIN._ TIMY 5. W . . ...ucuuiiei et e e e e e e e e e e eeaaeans 12
WiNd roSE as P DUDIN T Y 5.8 oM e ettt ettt et e e et e e et e e et e e et e et e et e e e e e e an e e mmm e e anes 12
Typical velocity profile of atmospheric boundary layer............ooooiiii i 13

Wind boundary profile for the CFD simulations using annual average wind.speed................ccoceee.. 14
View of the SHD residential Site from the tOP.......couuiiii e 16
View of the SHD residential site from the SOUtHWESL....... ... e 16
View of theHD residential site from the NOrthWeSE....... ... 17
View of the SHD residential site from the NOrtheast............ooviiiiice i 17
View of the SHD residential site from the SOUtheast..........c.viiiiiiiicee e, 18
View of the SHD residential BIOCK A ... ..o e 18
View of the SHD residential BIOCK A ... ..o e 19
View of the SHD residential BIOCK B....... ... e 19
View of the SHD residential BIOCK B............oooiiiii e e e e ees 20
View of the SHD residential BIOCK B.........c..oooiiii e e e ees 20
View of the SHD residential BIOCK B.........c..oooiiiiii e e e ees 21
View of the SHD residential BIOCK C........ooiiii e e a s 21
View of the SHD residential BIOCK C........cooiiii e a e 22
View of the SHD residential BIOCK C........co.iiii e e aa s 22
View of the SHD residential BIOCK ... ... e e e e ees 23
Reportage LOCAtioNS: VIEW. 0L, . ... e e et e e mm e e et e e et e et et e et mmm et e anaeaeees 24
Reportage LOCAtioNS: VIEW. DL, ... .t cmm et e e e e e e et e e e et e e e e eean e e 25
Reportage LOCatioNS: VIEW. DL, .. ... et com et e e et e e et e e e e e e e e eean e e 26
Reportage LOCAtIONS: VIBW. DL, .. ...uuiiii it cee ettt e e e et e e ettt et et eeeaaeeee 27
Reporting Locations: ROOT @CCESS AIBa. ... ..uvuiii et ie e et e e e m e e et e e e e e e e es s memeees 28
Reportage LoCations: ROOf @CCESS.AIBA. .. ..uivu i it e e et e et e et n e e et e e et e e e e ee e mameees 29
Reportage LOCatiONS: BalCOIUES ... .iuuiie it ieet e et e et e e e e e rm et e e e e e e e e ea e e e mmm e e eaeennas 30
Reportage LOCatiONS: BalCOIUES ... ..iuuiie it icit e et e et e e e e et s m e s e e e e e e et e ea e e e mmm e e eaeennas 31
Reportage Locations: Balconies: Residential BIOCK B...........oooi e 32
Reportage Locations: INtErNal STIEELS. ... ....iuu ettt emm e 33
Plan VIEW OF TSIl ..ttt ettt e e et et et et e et a e 34
View of the site from the SOULIL.........ii i e e e e 34
View Of the SIte frOM the WEST. . ... et e e e anns 35
View of the site from the NOMIN........o e e e e e e 35
View Of the SIte FrOM TNE EaSE.......u e e e e e e e e e e e e as 36
View of the SHD residential and proposed COMMErCial.SIiteS........c.vvuiiiicme e e 36
Comfort Criteriall Seasons: View from aboMe...... ..o 38
Comfort Criteria: All Seasons: View from the SQUEKL...........ccoiiiiic e 39
Comfort Criteria: All Seasons: View from the SOUthWEST..........c.ooiiiiiice e 40
Comfort Criteria: All Seasons: View from the WesSt............cooiiiiicce i A



14442 ¢ Waterfront Proposed Residential SHBigures

Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:
Figure 51.:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61.:
Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:
Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71.:
Figure 72:
Figure 73:
Figure 74:
Figure 75:
Figure 76:
Figure 77:

Comfort Criteria
Comfort Criteria
Comfort Criteria
Comfort Criteria
Comfort Criteria

Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Comfort Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:
Safety Criteria:

s}

. All Seasons: View from the Northwest.......c.ooeiii e 42
. All Seasons: View fromthe narth...........coooviiiiic e A3
 All Sems: View from the northeast... ... 44
: All Seasons: View from the.east..........cooiiiiice e 45
. All Seasons: View from the south@ast.............cooiiiiicee i, 46
All Season: VIeW from albONE... ... e 47
All Season: View from the SOULN..........oooiiii e 48
All Season: Vieuwnfthe SOUtNWEST. . ... 49
All Season: View from the WEST.......oiuiiiii e e 50
All Season: View from the NOrhwest.........cooiiiiiicee e 51
All Season: View fromthe north..........ooooii e 52
All Seasdigw from the NOMheast............cooviiii s 53
All Season: View from the ast.......c.ooii i B4
All Season: View from the SoUtheast..........ccooiiiicee e 55
All Seasons: View from abave. ... ..o 56
All Seasons: View from the SQULRL..........iiiiiiice e e 57
All SeasongwWWirom the SOUthWEST........ ..o e 58
All Seasons: View from the WEST........ooe i 59
All Seasons: View from the NOMhWESL..........oviiiii e e e 60
All Seasons: View fromthe narth............oooiiiice e 61
All Sems: View from the northeast. ... 62
All Seasons: View from the.Last............oiiiiiiic e 63
All Seasons: View from the SOUtheast...........ccccoviiiiiccei i e 64
All Season: VIew from aboNE... ... 65
All Season: View from the SOULN.........cooii i 66
All Season: Vieuwnfthe SOUtNWEST..........ciiiiii e mmm e 67
All Season: VIew from the WEST ... ..o e e e e e 68
All Season: View from the NOMhWEST..........ove i 69
All Season: View from the NOKKL........oiiiii e 70
All Seasdigw from the NOMheast............cooviiiii e 71
All Season: View from the ast.........oiiiiiii e 72
All Season: View from the SoUtheast...........cooiiiiicee e 73



14442 ¢ Waterfront Proposed Residential SKExecutive Summary E

1 Executive Summary
IES Consulting have been commissioned to investigate the potential impact of wind mavempedestrian comfort
around theproposed modifications to Waterfront plot near Dublin docklands region.

All enabling and site development works, landscaping, lighting, services and connections, waste management and all
other ancillary works above argklow ground including the use of secant piling permitted under Reg. Ref. DSDZ3779/1
and DSDz3780/17 (as amended by DSDZ3042/19).

1. Construction of 1,005 No. residential units (with balconies and winter gardens) arranged in 3 No. blocks rangir
in height fom 8 No. storeys to 45 No. storeys over a trfdeel basement, the former comprising: Block AL
No. storeys (with extended core to access roof level); with an apartment mix of: 116h¢d; And 92 No. 2
bed; with landscaped terraces at Level 1uigpeast elevation), Level 8 (south west elevation), Level 11 (south
west elevation) and Level 14 (north east elevation)); BlockA (RBo. storeys (with extended core to access
roof terrace); with an apartment mix of: 172 Nebgd; and 247 No.-Bed; wih landscaped terraces at Level 5
(south west elevation), Level 8 (north west elevation and south west elevation), Level 11 (north elevation), Ley
12 (west elevation), Level 13 (east elevation), Level 14 (east elevation), and at Level 41 (roof hev8lpck C
(11-45 No. storeys (with extended core to access roof level); with an apartment mix of: 207kéd; 168 No.
2-bed; and 3 No.-®ed units; with landscaped terraces at Level 11 (north elevation), Level 24 (south elevation),
Level 32 (south elation), and Level 45 (roof level), incorporating a public viewing deck at Levels 44 and 45).

2. Provision of ancillary residential amenities and support facilities including: live/work suites (321 sgq m), a
JevYkall NBOSLIIA2Y O6pH adiow 0&lj Y ONB alA RNEE/EARS yFiFEYCE 40 2N
residentsonly social space (193 sg m), a management office (96 sq m), a security office (50 sq m), concierge
aLlk 0Sa oDC! 2F Od oym al Yo Fftf €20 (SR)lokcaieda NRetizy R
M 2F . f201 . T I NBaAaARSyGaQ O02YY2y NRB2Y oyc al Yo
common room (408 sq m) located at Level 24 of Block C;

3. Construction of triple height basement which will comprise doubleebzent with mezzanine plant level (total
basement area 22,499 sq m), accommodating: waste storage areas (659 sq m), plant rooms (4,228 sg m),
YEAYGSylryOS «k YIyFr3aSySyd 2FFAaAo0Sa oDC! 2F dH &l Yo
NBaAaARSWIH/RNE NR2Ya oDC! 2F Moy al Yoz FyOAffl NE NE
ali Yo I NBaARSydaQ 3éy k aLl omIpHd &l YO FyR Iy
NRE2Ya oOoHnn al Yo | iveiBérddin$3p6isy M), Ve No2cararking dpatés, 10 N,
motorcycle parking spaces and 1,693 No. bicycle parking spaces, with vehicular access provided by ramp fror
North Wall Avenue.

4. t NP OAAAZ2Y 2F G20KSNJ dzaSaé¢ | a ROBikg SR Resdidentidi Kedanties Acy Y
HaMcE O2YLINAAAY3IAY | OKAftROFNB FIFOAtAGE o6npn &l YO
(299 sq m), an external market area, a winter garden/seating area (130 sq m), and 3 No. café urstsr(. 10
167 sq m and 261 sg m, respectively), all located at ground floor level; a restaurant (609 sg m) located at Leve
32 of Block C; office use (1,894 sq m) from Floor Level 41 to 43 inclusive at Block C; and a public bar / functio
room (407 sqm)loc&R | 4 [ S@St nn 2F .t201 / ® ¢KS G2a4Ft F NB
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5. Provision of a pocket park and new pedestrian lanes from North Wall Quay, North Wall Avenue and Mayor
Street Upper to the center of the site.

6. All enabling and site devgdment works, landscaping (including living walls), lighting, services and connections,
waste management and all other ancillary works above and below ground including the use of existing secant
piling permitted under Reg. Ref. DSDZ3779/17 and DSDZ37&®&Mmended by DSDZ3042/19).

For the analysis, 8 steady state CFD simulations were performed for the main wind directions (N, NE, E, SE, S, SW,
NW) and annual average wind speed for Casement Aerodrome near Dublin. The wind was assumed to have
characteristics associated with wind flowing through a suburb. The results 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 perfo8rR 2y GKA& RFEGFaSaG 42 OKSO1 O2YLXALyOS |
criterion.

¢KS F2ftt26Ay3a (GFLofS LINRPOARSA O tdzSa F2NJ GKS [ 642y Qa

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

Category Pedestrian Activity

C1 Business Walking 10
Cc2 Leisurely Walking

C3 Standing

C4 Sitting

w
¢

¢KS F2ft2Ay3d G(GFo6tS LINRPOARSE Ol tdSa T2NI[Fgaz2yQa t

Threshold mean hourly wind speed not to b

t P trianT:

Category edestrianType exceededmore than once per annuni(m/s)
S1 Typical Pedestrian 20
S2 Sensitive Pedestrian 15

¢KS @l fdzS Ay SIFOK ONARGSNAR2Yy gAff 0SS (GKS O2NNBALRYRAY:
the section 5.1 The results images are reported in the form of contour plots of@etage of time the air speed
exceeds a particular value gection 7 From the scale under the result images following can be surmised:

Colour ‘ Observation

Green Comfort criterion met

Yellow Marginal horcompliance, minomitigation measures required

Orange Marginal noncompliance, medium mitigation measures require

Red Non-compliance, major mitigation measures required
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1.1 Sitting and Standing Comfort

CKS [lgazyQa aArdGdiaAay3a O2 YT 2 Nlatdedighaied Ndations Ehdudint @xceed4mils far K
Y2NB GKIFy p> 2F GKS @SIFEN®W ¢KS [l gaz2yQa adlryRAy3a O2YF:
should not exceed 6m/s for more than 5% of the year.

Section 7.khows the results for the sitting and standing comfort results in the top left and right corner respectively of
the various images for the Proposed Commercial SDZ scheme modelled alone. Similar ireagesniry.show the
effect of the Proposed Residential SHD scheme on the results of the Proposed Commercial SDZ scheme.

1.1.1 Balconies

The results shows that, some of the balconies shows limited compliance to the sitting comfort as these balconies are
exposed to the prevailing wind flowing from westerly and sewgsterly direction, see angdigure 42 However, it

should be noted that albcations above are only marginally above the threshold of the Sitting Comfort Criterion. The
threshold for this criterion is 4m/s. The threshold for Standing Comfort criterion is 6m/s. When we observe the standin
comfort results for the same locationsgvwean see that the locations are quite compliant.

Further the ProposedCommercialSDZ scheme has very minimal impact on the results for the balconies. This is seen in
section 7.3

1.1.2 Roof spaces

The terrace on 32 floor of block C would have been affected by the downdrafts from the vertical facade above it. To
overcome this a canopy had been proposed to be added above this terrace. This deflected the downdraft away from
terrace improving the sitting and standjncomfort to required levels. The 2.3 m screen around the terrace already
protects it from the horizontal winds. After implementing the canopy, the results were improved on fHél@ar of

block C.

Level 34
W -1z0s
A 3y e g N IR |
I I 1| I_—_?g
2
s B
Level 33
W 11685
At NSO R A P
I I 1 -
Jr—
§ 8 :
_—
zvel 32
11340 ]

Figurel: Proposed canopyor level 32 terrace
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TheFigure2 and Figure3 show the results of sitting and standing comfort on the proposesidential buildings

respectively.

Ly

b/
SN

N
g fo:ﬁri{efjon (% fime air spee
o — ]

i jgl-ﬂrwl

{11
1!

Figure2: Sitting Criterion: View of the SHD residential roafeas

Figure3: StandingCriterion: View of the SHD residential roof areas

It should be noted that some of the locations in orange and red band are above the threshold of the sitting comfort
criterion of 4m/s for more than 5%fdhe year. However, when we observe the results of standing comfort criteria in

Figure3and we see those locations are effectively compliant.
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Overall, he results also need to be put in context of the weather dathe median wind speed for Dirbis closer to

5m/s. So for 50%f the year, the wind speed is higher than 5m/s. Further this wind speed is measured at 10m above tl
ground. At the roof level of these buildings, the wind speed experienced will be much higher based on the wind profile
seen inFigure9. CdzNII KSNE A0 &akK2dZ R 06S y20SR (KFGX GKS (2L N2 2°
142.8m and 162.5m height above the terrain respectivelyth®aoof parapets have worked well to keep local air speed
on roof to under 6n's for larger part of the year.

There hadalsobeen concern for higher wind speeds on the level 14 terrace of Blo&ldéition of landscape elements
like plants to prevent higlr air speed was proposed, which helped keep the air speeds in chieiskcan be observed in
figures 4 and 5 below.

Seasons: All

Lawson's Sitting Comfort Criterion (% time air speed > 4/4y's)
; 5.0 10.0 20%0

Sedasons: All

Lawson's Standing Comfort Criterion (% time air speed > /s)
0.5 1.0 2.0 5.0 10.0 2018

Figure5: Leisure Walkingriterion: View of the SHD residential roof areas
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Same as noted for the terraces before, the standing comfort results show a large proportion of the terrace meeting th
requirements for this terrace. As per the layout, the terrace is ¢paised as an outdoor exercise facilBpo the level of

wind acceptable can be assumed to be the leisure walking level. The location of exercise equipment shows acceptab
level of wind in the figure above. The higher wind occurrence is only along thpgtarmhich is not a primary location

of occupation.

As observed isection 7.3 the proposedCommercialSDZ as minimal effect on the schemposed Residential SHD
scheme, as the SDZ scheme is much shorter lihgation of these roofs.

1.2 Walking Comfort
¢tKS [lgaz2yQa [ SA&adNB 2 f1Ay3 FyR .dzaAySaa 2Ff1Ay3a 02
locations should not exceed 8m/s and 10m/s respectively for more than 5% of the year.

Section 7. 5hows the results for the leisure and business walking comfort results in the lower left and right corner
respectively of the various images, for the Proposed Commercial SDZ scheme modelled alondnfigakain
section7.3show the effect of the Proposed Residential SHD scheme on the results of the Proposed Commercial SDZ
scheme.

¢KS aAGS aK2ga 322R O2YLE AL yOS 64K foit CflerigSafaysCaitgins [ SA -

1.3 Safety Criteria

¢CKS [lga2yQa b2N¥YIf tSRSAGNARFIY al FSG4& ONRGSNRI adl dsS.
HAYka F2NIY2NB GKIYy nonm: 2F GKS Rdz2NY etyZnferia statestratirte R d
local air speed at designated locations should not exceed 15m/s for more than 0.01% of the duration arg&dgsien

7.2 shows the results for the different safety criteria for the fwsed Residential SHD scheme modelled alSiailar
images insection 7.4show the effect of the Proposed Commercial SDZ scheme on the results of Prépesiddntial

SHD scheme.

As observed isection 7.2the criterion for the normal pedestrian is achieved throughout the site for SHD residential
buildings.

For sensitive pedestrians, there could be a potential for higher frequency for high winds mor&5ims on the streets
and some roof spaces of the SHD residential zone. These spaces are directly exposed to the prevailing wind flowing
westerly and southwesterly direction.

The Sensitive pedestrian safety criterion applies to the vulnerable peiigl@IAP and children. Note the limit of the
criterion is 0.01% and not 5% as with the comfort criterion

10
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2 Introduction
IES Consulting have been commissioned to investigate the potential impact of wind movement on pedestrian comfort
aroundthe proposed development near Dublin Docklands

The analysis is to be performed to study the effect from building layout on pedestdariort for the people using the
public amenity spaces around the site

The site will be studiedior the newdevelopment of SHD residential only and effect of the neighbouring commercial site
on the proposed residential development

The followingsimulaion report describes the modelling methodology used in the study, including assumptions made
and calculations used to determine the boundary conditions.

11
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3 Weather Data

The analysiss based on thePublin. TMY® S Ligegxher file.The variation ofvind speedrecorded in the weather file is
shown in figure6 below. Figure7 shows the winddirection variation andHgure 8 shows the windose

| Ir..... | ||

'l
Jan Mar Apr May Jun Jul Aug Sep Oct

000< | | B00< 9.00¢ 1200< | 1500< [

Figure6: Wind speedvariation as perDublin_TMY5.epw

Wind speed: (Dublin_TMY5. epw] mis

p—
ML

ladhe: |
|I Al
Naov

Wind dileclion[E of N]: (Dublin_TMY5.epw) - deg.

L "ii' | |
"HF"“ MI ‘u jlh' |l||

Jan Feb Mar Apr May Jun Sep Oct Nov Dec
0.00 . 7200<  14400<  21600<  283.00< 380.00(

Figure7: Winddirection variation as perDublin_TMY5.epw

0-3mis 0 Wind Rose:01/Jan to 31/Dec
3.6mis Airflow Unit: I/s

6-9mis Date/Time: 1/Jan 00:30
9-12mis

12 -15 mis

> 15 m/s

90

o

Figure8: Wind roseas perDublin_TMY5.epw

Based on thisthe meanwind speed recorded wa.4nv's with a westerly prevailing direction.

12
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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. th
presence of buildings, trees, roads etc. on the ground), Fapee 9.

Z

A l

Figure9: Typical velocity profile on atmospheric boundary layer

In the current CFD modelling, the velocity profile was generated according to the parameterised ASHRAE methodolot
described below. This allows for different wind profiles across various terrain types: Open country; urbasityan
centre.

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

= = ﬂm'jﬁ-‘ﬂ +8888888888888'
T Tom < " O @9
NO < #

Where,

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

1 = fully developed strong windtmospheric boundary layer thickness (m)

amet = Exponent for the meteorological station

Imet = Atmospheric boundary thickness at the meteorological station (m)

Hnet = Height at which meteorological wind speed was measured (m)

Umet = Hourly meteorological wind speed, measured at height: (m/s)

The parameters for different types of terrain are given as in table 1.

13
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Table 1: Atmospheriboundary layer parameters

Terrain Description a 4

Category

1 Large city centres 50% of builgis above 21m over a distance of at least 20001 0.33 460
upwind.

2 Urban, suburban, wooded areas. 0.22 370

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

4 Flat, unobstructed areas exposed to wind flowing over a large water puxly 0.10 210
more than 500m inland).

For the current project, we used the atmospheric boundary layer corresponding to the terrain cafieigeriarge city
centrestype of site. The met data was taken on category 3 terrain at a height of Eigjure 10 below shows the shape
of the wind boundary profile.

Wind Boundary Profile for the site with wind @6.4m/s

400

350

300

250

200

150

Height Above Ground Level (m)

100

50

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Air Speed (m/s)

FigurelO: Wind boundary profile for the CFD simulations using annual average wind speed

14
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5 Analysis Methodology
The methodology for the analysis was as follows:

1) The annual mean wind speed was determined from the weather file described earfiection 2

2) 8 steady state CFD simulationgre performed corresponding to the 8 directiogssW, W, NW, N, NE, E, SE and
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 wapged used and the magnification factor at that location
for the corresponding 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 andedition in the weather file, thus generating the local air speeds at
designated 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 Critertavas 1sed 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 occurrenc
of this air speed. It consists of two assessmetitieria:

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

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

Following tabled A 5S4 G(KS O fdz8a F2NJ GKS [ 642y0Qa LISRSAGNALY &

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
Cc2 LeisurelyWalking

C3 Standing

Cca Sitting

c2tt2gAy3a (FofS 3IAAGSa GKS @I fdzSa FT2NI[Fsaz2zyQa tSRSadl

Threshold mean hourly wind speed not to be
exceededmore than once per annum(m/s)

Category PedestrianType

S1 TypicalPedestrian 20
S2 Sensitive Pedestrian 15

7. V. Lawson (200Building Aerodynamigdmperial College Press, London.
2Once 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 was created based on the CAD drawings provided.

6.1 ProposedSHD Residential Zone

6.1.1 Model Geometry
In this scenario, only residential buildings will be simulated for comfort calculations. The neighbouring proposed
commercial site will be empty. Figurd4 to 25 show the various views of the SHD residential buildings.

Residential
== blocks

Figurel2 View of the SHD residential site from the southwest
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Figurel4: View of the SHD residential site from the northeast
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Figurel5: View of the SHD residential site from the southeast

Figurel6: View of the SHD residential block A
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Figurel8 View of the SHD residential block B
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Block B

Figure20: View of the SHD residential block B
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Figure21: View of the SHD residenti&lock B

\ e

Figure22 View of the SHD residential block C
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Figure23 View of the SHD residential block C

Figure24: View of the SHD residential block C
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Figure25: View of the SHD residential block C
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6.1.2 Reportage Locations
Figures26 to 35 show the @signatedlocations, with all lying 1.5m above the immediate ground/floor level. Balcony locations lye 1.1m above the floor.

= b

w

Vi se

astleforbes Road /

~ North Wall Quay

Figure26: Reportage Locations: View 01
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Ground amenities
(shown inCyan

— Castleforbes Road
B \

Figure27: Reportage Locations: View 01

Mayor Street upper
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Ground amenities
(shown inCyar)

Figure28 Reportage Locations: View 01
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Figure29: Reportage Locations: View 01
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Figure30: Reporting LocationsRoof access area
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Figure31 ReportagelLocations: Roof access area
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Figure32 Reportage Locations: Balconies
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e
e
-
-
-
3
-
f
>

Figure33 Reportage Locations: Balconies

Balcony locations
(shown in Red)
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Balcony locations
(shown in Red)

Wind screens are not
present on these balconies

Figure34: Reportage Locations: Balconies: Residential Block B
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-

l’..

.
Internal streets

4

Figure35: Reportage Locations: Internal streets
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6.2 FullSte

6.2.1 Model Geometry
In this scenario, both SHD residential gmdposedcommercial blocks will be simulated for comfort calculations.
Figures 37to 41 show various views of the entire site.

Figure36: Plan view of the site

Figure37: View of the site from the south
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Figure39: View of the site from thenorth
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Proposed
Commercial
blocks

Figure4l: View of the SHDesidentialand proposed commerciakites
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6.3 Comfort Activities

=

The following table lists thearious activitiesaccording to the amenity typgo be focusedonin the simulation.

Business Leisurel . o
Amenity Area Walking Walkingy i[?{:\(/jllt;g ASCI:R:E
Activity Activity
Ground level amenities \% \% \% \%
Roof level amenities \% \% \% \%
Balconies \% \%
Internal Street \% \Y,
External Street \% \%
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7 Results

7.1 Comfort Criteria: SHD Residential Zone

Figures42to 50 show the percentage of the year the hourly wind speed exceeds the threshold value for the comfort criteria such astaittingg, $eisurely Walking and Business Walking for all seasons. The threshold values are 4m/s,

6m/s, 8m/s and 10m/s respectively.

Seasons: All

Comfort Criteria: Sitting

Lawson's Sitting Comfort Criterion (% time air speed > 4/iY's)
0.5 1.0 2.0 5.0 10.0 2040
= \

Seasons: All

Comfort Criteria: Leisurely Walking

Lawson's Leisure Walking Comfort Criterion (% time air spe€d§> 8m/s)
0.5 1.0 2.0 5.0 10.0 200
- \ | -

Figure42: Comfort Criteria All Seasons:

Seasons: All

Lawson's Standing Comfort Criterion (% time air speed™>wJn /)
0.5 1.0 2.0 ) 10.0 2010

L e e e 1 | I \u |

Seasons: All

Lawson's Business Walking Comfort Criterion (% time air speedi> 10m/s)
0.5 1.0 2.0 5.0 10.0 20
- \ \ |

View from above

50.0

Buipue)s :eusd UoJWoD

Buijepn ssauisng :eus)id UoJWoD
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sEcsons: All : Easons: All

Comfort Criteria: Sitting
Buipuels :eusiud Uoywod

i '] i L Y ; ' .
rt! Criterion (% mp ' Lawson's Standing Comfort
0 5,0

10.0 ( | ] Uz 0.3 1.0] .0

0

5

Comfort Criteria: Leisurely Walking

Buiyepn ssauisng :eusid UoJWoD

Figure43: Comfort Criteria All Seasons: View from the south
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Sacsons: All L T \ Sacsons: All

Comfort Criteria: Sitting
Buipuels :eusiud Uoywod

omfort Cy 's'S i > . 2l it speed > 6m/s)
|

20 10.0 20.0

Saclsons: All e oy b Saclsons: All

Comfort Criteria: Leisurely Walking

Buiyepn ssauisng :eusid UoJWoD

e air speed > 8m/s) /
10.0 20.0 ; . G 3 5 50.0
1 >

Figure44. Comfort Criteria All Seasons: View from the southwest
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Szcsons: All Sacsons: Al
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e ()
o s
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()

onis Sitting Comfort Cri're%ﬂ (% time air SPEE)

2.0

Comfort Criteria: Leisurely Walking
Bujrepn ssauisng :eusil) Uojwo)

|
R
on's Leisure:Wa (FogimeEmiigspeed > 8m/s)

05 1.0 iedllli2)0 : SG)0) 20.0
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Epeed > 10m/s)
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| i

Figure45: Comfort Criteria All Seasons: View from the west
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Sacsons: All Sacsons: All
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Figure46: Comfort Criteria All Seasons: View from the northwest
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