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Project Context
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Safe, accessible, publicly Safe and publicly disclosed; Safe, accessible, publicly
disclosed: limited focus on overnight disclosed; mix of
accommodation: focuson accommodation with limited on accommodation and drop-in
i e i site services for drop in clients services for residents and non-

and residents; target is greater residents; regional focus

prevention and response i Male population







Vision and Principles

VISION

ter that focuses exclusively on the safety and aid of DY /CGBY

Irvivors, primarniy through snelter, renabilitation and ancillary suppor

v= The center otfers safe and secure accommodation, and a place in which women

and their dependent children can rest as well as physically and psychologically

recover from the effects of DV/GBV through a relaxing and holistically healing
environment.

Q For women who seek drop-in DV/GBV support services, it will provide information,
5 8 psychological support and referral.

Enable access to a range of services including health, justice and social protection

benefits. The centre will provide necessary access (emergency and non-emergency)
to support services.
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SHELTER DESIGN PRINCIPLES
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Common Goals and Key Activity Areas
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Drop in Case management

4 0

Services as per SCOP
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Reterral of clients

Stakeholder and community

engogement

Veocational skills
gevelopment

To build self-reliance and start life afresh with dignify and

confidence

Primary needs

Case
management

Infermation hub
and referral

Counselling to
support
re-integration

Legal aid and
guidance

Vocational
support

Supportive
system

Caoter to the primary needs of safety, food, shelter
{temporary), and physical/ psychological first oid, as
necessary

Receive and assess clients and develop o p|1::|r1 of
support fo achieve the objectives agreed with the
client

Provide information including on rights of clients and
social protection benefits, and support the client to
occess health, police, education and other social
services including children's schooling

Enable women and their children to regain
emotional strength and reintegrate with the society
through psychological counselling

Refer clients for legal aid and guidance to support
women pursue legol coses through the justice
systemn, ond enable readjustment in the family/
society

Provide off-site access to voeational / skill upgreding
training that could directly or indirectly lead to
economic independence

Serve as a support ecosystem for residents who have
faced different types of distress



No. of Residents, Overall Program and Human Resource Implications

OVERALL PROGRAM

Resident timat i
(@) oropint Common sories &) supporing s

ot = Security Booth, Staff Rest Area and Toil
Adol . 0 curity Becth, Stalt Rest Area and Tolel 5 * Kids Area (for Children <3 yeors of cge) with
Diestents m Reception/Info certer and Waiting area E Aftached Toilet ana Breast Feeding Room
=
Kids (< 5 years) 14 O Legal Aid Room Q
~ & + Proyer R
] yer Room
] i
= = Universally Accessible Toillet =
L
+  Utility and Services i
. N T
Shelter MK‘JH{'JQE"‘E FRoom with Attoched Toilet
Shelter monager M52 or 1
M35
Program Officer MS2 1 ‘@ Accommodation @ Services and Storage
. I ] - et}
Administrative officer MSI 1 Single Qocipancy {Affached Tollet) + Loundry Room

« Family/ Multiple Occupancy {Shared Tollet)
Senior Sccial Senvice Officer PMS2 1 _ i * Storage Room
+  Universally Accessible Rooms (Shared Tollet)
+ Clothes Drying Area

Social Service Officer MSI 2 >
= Su rting U
Counsellor MSI 3 0 @ pporting Uses
- Office and Administrative Areas
Care ossistant GS3 2 i +  Multipurpose Room
{ P
Cook 55 9 % +  Office Statf- Steff Room and Toilets
a ﬁ Kitchen and Dining +  Mairtenance Stoff Room, Rest Area and Toilets
i - 4 * Meeting Room with Video Conferencing Focility
+ Kitchen, Pantry and Utility Area
Security officer 55l 4 « Common Utility Area for Staff

« Dining Hall (incl. Hand Wash)

I I e









Project Location

The site is located towards the northern part of Phase 2, Hulhumalé;

It is situated along the wide main road, in a zone primarily designated for institu-
tional and government use. The area benefits from modern infrastructure and is
part of the newly developed Phase 2 urban grid. The neighborhood is well-con-
nected and lies close to major access routes. The surrounding area includes a

growing mix of institutional buildings and government offices.

&

1.2 km 3 km 2.7 km 2.85 Kkm
Velana International Ferry Terminal Hulhumale Central Park
Airport Grand Mosque

* All information (other than site location) is as per data collected
through enline sources




Land Use Plan




LEGEMD:

™ ONGOING
o ALLDCATED
o PROPOSED

+

LE LLLLY

I,

e B S

LELE Y

.

BTN

7

%

_

*

*
7

*

i
f

(L L W Rl b

wHl

vl G









Concept Master Plan
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Open Space Diagram
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Court of Transition

Entry court, acting as o buffer
between the public and private
areas

~ Court of Joy

Court for ehilden with play areas

Court of Transformation
Heort of the focility, located in the
occommodation zone, providing o
spoce for gothering, reloxotion
and reflection

Court of Collaboration

A ploce of interaction in the first
floer with o connect to nature

Court of Salitude

A quiet plece of respife in a green
selting

Court of Bliss

A dynamic spillover cren
averlocking all the floors of the
focility



Court of Transition

The open to sky court at the reception backdrop area forms an important part of the survivor’s journey. It marks the
first reference point as one enters the facility.
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The court has an important role in bringing natural light and ventilation into the

ground floor core areas. It also helps in creating a strong visual connection with
the first-floor landscape courts and establishing a landscape connection.
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Shallow water body

Court of Transition

The court has minimal yet powerful landscape elements which help in creating a strong focal point and connects
key functions in the public zone. This court also helps as a threshold between the public and private spaces.
Elements of water and evergreen (all-season) plants are used to keep the court alive and rejuvenated all round
the year.

Native species for
Focal tree

Shallow water body




Court of Transformation

The court forms an rmiegral port ot the cally routing of the survivors Elements of shooe ond texturas are used 1o
enhance the 'wellness foctor’ of this courl, This court forms the heorl of the facillty and has the qualilies to adap!
\\ to functions and seasons. The court also strategically locoted to bring In wind (from the primary wind direction) to

\ 1"'.!':" naoiTabie arens

.|

The type of plonts and worm textures are carefully chosen to create a scoth ng
experience for the users. Multiple break-out spoces are planned with soft and

nardecoane sirolecies
=




Steps/ seaiing with seHscape pockets provide o serens environment for sifting,
relaxing, and reflecting.




Court of Joy
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! Court of Jo

Pley ot eclor and texture is used to create interest
U T T

Sond pil and sof synthatie flooring is Used as primory sotety elements. Sharp edoes ond hozordous elements are



Court of Collaboration

The court forms an integral part of uses (eg., staff areas) in the first floor. The double height relief space also gets
in the breeze from the North and channelizes it into the habitable spaces. The court at this level acts as an
important link for the cascading courts from the second floor to the ground.
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N Natural stone
textured surface

screen for
privacy

The spaces are designed in a flexible manner and could be adapted for specific .,
Planters

uses. Play of light and shadow is created using interesting vertical screening, ey
which also enables privacy. N ol ) ; ¥

0



Court of Collaboration

The court of collaboration hosts various activities in it. The flooring patterns and materials are carefully chosen to
demarcate the active and passive areas. Since this court is on the ground floor roof slab, extra care is to be taken

for rain water drain points and structural loading.

.

Natural stone
textured surface

Facade
L e T screen for
Bench integrated privacy
with green pockets W Rty P [
' & ' 1 i
L--" --------------- :

Planters




Court of Solitude

This court helps in providing a silent space for the users. Soothing lawn and simple furniture palettes are used in
order to create a serene atmosphere. The court is strategically placed in the secluded zone so that other functions

A\ do not disturb the users seeking silent zones for self-healing.

L) ‘l

Facade screen
for privacy

Planters

The Court of Solitude will have all-season green landscape elements. This is to
enhance the space throughout the year.

: ‘ l Seating



—— — 4 Court of Solitude

The court has flexible seating clusters which could be adapted based on the type and number of users. Aspects
such as foliage spread could be planned carefully to make the space soothing for the users.

-
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HY Softscape lawn ========----5

Planters

Facade screen Seating

for privacy
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Court of Bliss | Relief | Spillover

This court forms an extension to the multifunctional activities in the second floor. The court overlooks the
court of the collaboration below and helps form a strong visual connection between the two floors.
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Court of Bliss | Relief | Spillover

The court is planned to be flexible with adaptive seating and landscape pockets. With the proportions
of a large balcony spillover, this cannot be used for large gatherings and will serve as an extension to
the multifunctional internal space next to it. This court also helps to create an interesting cascade
effect with the court on the first floor, thus creating a continuous flow of open spaces.

-- Deck area

Planters

Pivotable panels
in fagade screen

Seating




Section

pressmsssssssnsnensssns Court of Bliss

*  Extension of the Multipurpose Holl
*  \Visuol occess to Firsi-floor court fo improve
interaction and connectivity ccross floors

> Court of Collaberation

* Gaothering spoce far
residents; visuc| occess to
Court of Transformation

,_......).Guurl of Transition
Act os o thresheld between
the public and private

Zanes.

Visually cccessible from the
private areas on the upper

floors

% Green pockets in windows

* Windows designed with plantation boxes
* Easy, convenieni, and manaogeable green
pockets available directly for residernts

seeaseedie Court of Transformation

Visually accessible from the accommedatien
zone on all floors.

Acts as cennecting court between Dining and
Multipurpose Hall,

E
|

I

ATHELTICS
TRACK









I Ground floor plan
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1 Reception and info
2 Waiting orea

3 Counselling room
4 Legal aid room

5 Proyer room

& Brecst feeding room
7 Kids wash

B fids Arec

@ Dining room
10 LA Linit -1

N UA Bath-1

12 LA Unit - 2

13 UA Unii-3
14 UABath - 2

15 UA Uit - 4

16 Multi-purpose hall
7 Serices

18 Unility

19 Kitchen
20 LA Tailet

21 Hond wosh and disposal

22 Monoger's room
23 Toilet

24 Ja Toiler

25 Rest oreo tor staff
26 Male staff tailet
27 Security booth

)
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First floor plan
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46

47
48
49
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51
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OHice stabf raom

Meeting room
Records
Lhility

LA Tailet

Female Maointenance stoff rest wom
Female Maintenance staff bathroom

Clathes drying area
Leundry raom
Multi occoupangy 1- Plus room
Multi oooupaney 1 - Single mom
Toilet
Single room 1
Tailet
Tailet
Single room 2
Muli cocupaney 2 - Single room
Tailet
Multi ncoupaney 2 - Plus rmom

Single room &

Tailet

Tailet

Fomily unit 1~ Room 2
Fomily unit 1- Room 1

@ o am 10m
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Second floor plan
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1
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Muli purpose hall
Stomge

Tailet

Farmily unit 2 - Room 1
Fomily unit 2 - Room 2

Multi occuponcy 5 Single room
Multi secupency 5 Plus room

Toilet

Single room 4

Tailet

Toilet

Single room 5

Mutlh occupancy 4 - Single room
Tailet

Mutli cccupancy 4 - Plus room
Single mom &

Tailet

Tailet

Farnily unit 5 - Roam 2

Farnily unit - Raom 1



Third floor plan

223 3ddaPad

Mutli cccuponey 5 - Single room
Toilet

Mutli cccuponey 5 - Plus room
putli occuponcy 6 - Single room
Tailet

Mutl cccupancy 6 - Plus oom
puth cocuponcy 7 - Single room
Tailet

Muth sceupaney 7- Plus room

Landry






Ground floor space visualization

Public zone (Drop-in and common services)
Security booth
Toilet

Staff resting area
Waiting area
Reception
Common utilities
UA Toilet

Toilet

Manager room
10. Counselling room
1. Legal Aid

VENOON OGN~

Semi-Public zone (Supporting uses)
12. Prayer room

13. Breast feeding room

14. Kid's wash

15. Kids Area

Private zone (Supporting services)
16. Kitchen

17. Dining

18. Hand wash and disposal

19. UA Toilet
20. Ultility
27. Multi purpose hall

Private zone (Accommodation)
21. UA Unit 1

22. UA Bath 1

23. UA Unit 2

24. UA Unit 3

25. UA Bath 2

26. UA Unit 4




First floor space visualization

Private zone (Admin)

28. Office staff

29. Meeting room

30. Records

31, Utility

32. Female Maintenance staff rest room
33. UA Toilet

34. Female Maintenance staff bathroom

Private zone (Supporting services)

35. Laundry room
36. Clothes drying area

Private zone (Accommodation)
37. Multi occupancy 1- Single room
38. Multi occupancy 1 - Plus room
39. Toilet

40. Single room 1

41. Toilet

42. Toilet

43, Single room 2

44. Multi occupancy 2 - Single room
45. Toilet

46. Multi occupancy 2 - Plus room
47. Single room 3

48. Toilet

49. Toilet

50. Family unit 1- Room 2

51. Family unit 1- Room 1




Second floor space visualization

52, Mult pumpase hall

Private zone | Accommodotion)
A% Storoge

54 Bathroom

55. Family unit 2 - Rodm |

56 Family unit 2-- Roam 2

57. Multi ocoupancy 3 - Single mom
58. Multi ocoupancy 3 - Plus roam
52 Tailet

40, Sirgle room 4

&1, Toilet

&2, Tailet

&3 Single raom 5

64, Mutli aecupaney 4 - Single raom
65, Toilet

oé. Mutll cecupancy 4 - Plus roam

&7. Single room &

&8, Toilet

&%, Tailet

FO. Family unit 3~ Boom 2
71. Family umt 5 - Room 1



Terrace floor space visualization

Private zone (Accommodation)
72. Mutli occupancy 5 - Single room
73. Toilet

74. Mutli occupancy 5 - Plus room
75. Mutli occupancy 6 - Single room
76. Toilet

77. Mutli occupancy 6 - Plus room
78. Mutli occupancy 7 - Single room
79. Toilet

80. Mutli occupancy 7- Plus room

Private zone (Supporting services)
81. Laundry






ey i v

. ...u-p.x,-..r

=

L



f.'

s

—
-
o
=
el
3
=
—

A _# N = . ===
ﬁ#ﬁ%& #vﬁw_.

v hm..__. u.lu._.




111







I Unit plan — Universally Accessible Unit

UA Room: 12.15 Sam/ 130.80 Sqft
Bathroom : 6.15 Sam/ 66.20 Sqaft

o 2.50M [8'-2"] oA 4.00M [13-17 ~
< Corridor
e
- \
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= |
3 /
- S GROUND FLOOR PLAN
‘{ = UA Unf’r 5 __ E
~1 | 4.00m X 3.00m T B
6 | I { = ; | -
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I Unit plan — Universally Accessible Unit

Bathroom  -----=—=-rmresmme o e

UA Unit  =m=meemmmeemeeeeeeeeee \ W=

® Single Bed with Toddler Crib
@ Table and Chair

®) Cupboard
@ Standing Fan
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GROUND FLOOR PLAN
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I Unit plan —Multi Occupancy Room with Sit Out

Multi occupancy 2 Single room: 10.20 Sqm/ 109.80 Saft
Multi occupancy 2 Plus room: 12.14 Sgm/ 130.67 Soft f f*j
- 1 |

Bathroom : 2.86 Sqm/ 50.80 Sqft e
Iu- 4
i‘ 'i'*'_h ]Lﬁ
y 3.00M [9-10"] s 2.50M (8'-2"] A 3.30M [10™-10"] 7 A.00M (33 1 5
\ —
II R Y
1 Corridor FIRST FLOGR PLAN
] Multi occupancy 2 Multi occupancy 2 2
& Plus room Bathroom | Single Room =
3 3.0m X 4.0m 2.5mX1Im 3.3m X 3.0m g
=T F .
r b
=
b
Cennected Sit Out o
o
N

/ 3.00M [9-107] ’r 7.15M [23-57) ’



I Unit plan —Multi Occupancy Room with Sit Out

FIRST FLOOR PLAN
ENIALIO0EN. .

Bathroom -\ - .

A Facade Screen

--------------------------------------- Common Sit Out Area

® Single Bed with Toddler Crib
@ Table and Chair

®) Cupboard



I Unit Plan — Single Unit

Single Room 3:1.12 Sam/ 119.70 Saoft

Bathroom : 3.13 Sgqm/ 33.70 Soft Corridor
- 3.60M [11'-10"] #
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1.2m X 2.55m
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I Unit Plan — Single Unit

Y, ! .l'.':.f
Bathroom S e
...... ~—--—- Entry Door FIRST FLOGR PLAN
Single room
® Single Bed
@ Table and Chair
®) Cupboard

@ Fan



I Unit Plan — Family Unit

Family Unit-] , 4.15M [13-7"] ’
Room-1: 10.82 Sqm / 116.46 Sqft s
Reem-2: 9.06 Sam / 97.52 Sqft Ji "L.f;E
Bothroom : 3.5 Sam /33.70 Saft T ) 4 1%
E f 4 tri -
d g
E Room-1 . . o
2 - 4.15m X 2.40m ﬁ] 2 &
. E L >
o I g Eit_qm'h
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! ' Room-2 ' ‘
Y 2.85m X 3.15m f.
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o - l _ 2
G Bathroom o
) 1.2m X 2.55m l
| . i
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I Unit plan — Family unit
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® Single Bed with Toddler Crib
@ Table and Chair

®) Cupboard






Climate considerations

SITE LEVEL

EXTERIOR COMPUTATIONAL FLUID DYNAMICS

Simulation Tool: Butterfly

Simulation Engine: openFOAM

BUILDING LEVEL

THERMAL ENERGY ANALYSIS

Evaluate the thermal performance of the
building and individual spaces with respect to
outdoor air temperature. Analyze the effect of
shading and envelope specifications on indoor
operative temperature to improve indoor
thermal comfort.

Simulation Tool: Ladybug
Simulaticn Engine: Energyplus

Understand the wind velocity and distribution around the

buildings at site level and strategize for placement, inter-
lnﬂn building distances, crientation and massing of buildings to
achieve maximum cross ventilation.

IRRADIATION ANALYSIS

Through ground level irradiation maps, analyse the
effect of building gecmetry on site ot different times of
the doy to predict shaded and unshaded spaces and
plan for landscape and outdoor activities.

Simulation Tesl: Ladybug

Simulation Engine: Ladybug

DAYLIGHT ANALYSIS

Assess the amount of doylight levels inside
the building through annual illuminance maps
for various daylight metrics; use this to design

shading, openings and interior layout for
enhanced comfort.

Simulation Tool: Lightstanza
Simulation Engine: Radiance

INTERIOR CFD

Predict and analyse airflow velocity and
distribution inside the building for all regularly
occupied spaces. This allows for strategic
interior layout plonning and placement of
openings to achieve optimum ventilation and
indoor comfort.

Simulation Toal: Butterfly
Simulation Engine: openFOAM



Site Level

Exterior CFD and Irradiation Analysis

Site level climate analysis- CFD and solar irradiation impact on master plan




Exterior CFD Analysis

. The reception area and

: e .
' f;';zm“': et Results at 2.1 m ht. from the ground

\ | *  Considerations:

The prominent wind direction is from West; thus, courtyards and punclures are introduced in
this direction os wind inlets to receive unobstructed wind flow throughout the site
Courtyards are provided in other strategic locations to increase wind flow throughout the

Y
i

site,
SNy *  Key points/ Observation:
grrereessniensedg oY “n i Predominant air streams are seen from West which get deflected info the site from South-
: ::::Iu i West corner. Northwest corner also receives good airflow which keeps the office spaces well
through wind S
_B stream
a7 — coming ,
iy ) \k through +  Implication on Masterplan:
- . y Rl o Openings and less obstructions in the predominant wind direction (west) ollows
: unobstructed and streamlined wind flow into the site. The courtyards cct as wind inlets and
““"#‘? ! ollow air cireulation in the site

=) Transformation is well - / /’ Legend
e
8 ventilated and has L-—/—f Air velocity (m/s)
o excellent wind flow from 9 56:00
& : = Se+
i
5 2 20
1L In":] -
= g
O a L5
E E - o Zone-1: Public Arec
Ij :'-'i I Zone-2: Private areo (Accommodation
= = 05 supporfing uses)
0 2 '
5 Fal () Zone 3 - Private Area
E - 0.0e+00 ""‘ [Accommedation Zone)
z 3 N

Sm 10w
Wind Direction: 270° e —



i — . = Exterior CFD Analysis
The wind is deflected

fromthe Northwes! el
B T Results at 5.3 m ht. from the ground

chserved on the

. Considerations:

The building maoss is kept towards the Fost side fo induce the wind flow from Western side
and improve the wind circulation within the site

Key points/ Observation:
West openings are effective and wind flow is cbserved from the North side of the site as
well.

*  Implication on Masterplan:
Wel|-distributed airflow is observed on the terroce and other open arees. Provision of
tans/other devices moybe required 1o assist in the wind flow in certain parts of the

terroce.
g Legend
B Air velocity (m/s)
i
I_DP - 2.5e+00
E E - 2.0
-2 2
B . &
o Corridors have a 1.5
] adequate air flow =
iy e 1.0
's-l E (£ Zone 3 - Private Area
O ) -0.5 " {Accommodation Zone)
= -
5 fal Zone 4 - Private Area
E = 0.0e+00 (Administration)
F4 = N

Sm 10w
Wind Direction: 270° e —
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Excellent wind flow on
second floor terrace

MALL DEVELOPMENT (PROPOSED)

Exterior CFD Analysis

Results at 8.5 m ht. from the ground

. Considerations:

The building maoss is kept towards the Fost side fo induce the wind flow from Western side
and improve the wind circulation within the site

Key points/ Observation:

Higher wind speed Is observed on the second floor due to increase in height. Predominart
air streams deflected from the North are effective in ventilating the sit out spaces on
Second Floor.

Implication on Masterplan:
We!|-distributed airflow is observed on the terrace/sit out space on Second Floor.

Legend
Air velocity (m/s)
2 L 00 .}'f_’fi Zona 5 - Private Areo
Y (Accommodation Zona)

- 2.0

Sm 10w
Wind Direction: 270° e —



INSTITUTIONAL DEVELOPMENT [PROPOSED)

Excellent wind flow
from the Northarn side,
craating comfortable
spaces in the ferace.

Adeguate wind flow

L inthe ferroce aren

E - ——

MALL DEVELOPMENT (PROPOSED)

Exterior CFD Analysis

Results at 11.6 m ht. from the ground

. Considerations:

The building mass is kept towards the South side to induce the wind flow from the Northem
side and improve the wind circulation on the terrace

*  Key points/ Observation:
Predominant air streoms deflected from the Nerth and West are effective in ventilating the
terrace space. Central courtyard has negolive pressure which can induce cross flow from
the south, in the residential units,

+  Implication on Masterplan:
Well-distributed airflow is observed on the entire terrace area. Residential units benefit
from the poralle! wind flow towards the south.

Legend

Air velocity (m/s)
2.56+00 ) Zone 3 - Private Arec

" [Accommeodation Zona)

- 2.0

Sm 10w
Wind Direction: 270° e —
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Jam- Sam

5

12pm- 3pm

Qam- 12pm

S5pm- 6pm

Solar Irradiation Analysis

s
H
Sk O
145 00

Consideration:

Solar irradiation ot site level determines cutdoor thermal comfort and thereby, usability
of the cutdoor spoces at any given time. The areas receiving high solar radiation will
require external shading elements to reduce the heat island effect and crecte o cooler
microclimate.

Key points/ Observation:

The site is mostly well shaded at all fimes of the day due te dense shading by context
buildings.

9 AM 1o 12 PM is observed as most critical time for which thermal comfort of the
outdoor spoces needs to be considered and resclved to create a comfortable
anvironment for the users. The site receives high incident irradiation during this pericd
especially on the west and south, The ecst side is relatively more shaded by context
and hence can be used during this peried.

Implication on Masterplan:

The cumulative {annual) selar iradiation meps generated help identify the shaded
areos receiving lower direct solar radiation throughout the year and thus determining
prebable cutdoor spoce use and planning of landscope elements.

Legend ‘v

' ]
h 1000 .00

IS O
R0, 00

T16.00

SIS 0H) aw

430 00

335 00

5000
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INAL DEVELOPMENT (PROP

TLITIE

INSTI

Solar Irradiation- Key Observations

* Parking arecs are exposed to higher solar radiation and thus require shading. Herdscope
materials with low SRI pavers (gross pavers) con be used in this area

o Mutual shading from all sides is effective in keeping the Court of Transition coal,
reducing the solar goins, thereby imgroving cutdoor thermal comiert.

10 Court of Joy receives minimal direct solar incidence, and the areo is complefely and
evenly shaded through mutuel shading of adjocent building blocks and context,

- o Located tewards West, the court experiences high soler irradiation. Mutuel shading due

to building block placement provides respite for @ mejerity erea of the courtyard.
Additional shading elements like trees will further improve outdoor thermal comfort in
spaces receiving high selar irradiation.

L §

JBOSED)

=y
<L

| MALLIDEVELOPMENT (F

o The spillover area of the court experiences higher solar gains from the south, Ploce ment
of shoding elements like 1rees on the south will further improve outdoor thermal comfort.

@ No requirement for @ Additional shading
addifional shoding required

ngll'ld Kivhima

100000

B8 50

B100

11500

Tk CW

s SEH.00 nwale
430 00 Thresheld e
gomlortoblo
“ X6  ouldoor spooes

240 0
145 00
5000

Sm 10m



Solar Irradiation- Design Overlay

-,
of 1. Poring GO
|'-n'4:'|1l:_| Qreq Tor cOrs
L r
- .

2. Court of transition
2 A green spoce intended for the suivivors “ “
to hove moments of respite while woiting

tar their session.
N v

-~
3. Court of Joy

%

seatfing and spillover spaces fof
Lgm".c-:i"gf observing the kios of play

v

4. Court of Transformation

Alarge green spoce for the residenis to “

get comfortable, reflect and interoet.

5. Court of Transformation- Spillove

Rvnima

VR, Aspillover spoce Trom the mul pl..":u:i...[-z m “
room, acting as a confinuotion of the

06 0
main eour
EE000

THE00
2000
H
RIE M) s
Thrashold lor

comladable
R0 ouldoor spochs

20,00 Fadiofion Wind

1% (H) sm 'PDI'I'F

5000 {E

Modemre
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Building Level
Daylight, Thermal/ Energy and Interior CFD

Building level climate analysis- thermal/energy, daylight and CFD impact on building plan
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Court of
Transformation

adequate

Reception and waiting areo receives o

mmmme good omount of light from the

odjozent Court of Transition

Kids Area receives optimum
daylight through the Court of
Transition and the East opening

Manaoger's Room receives optimum

daylight

Kitchen and dining oreas receive
optimum lght from adjocent open
court

Multipurpoze hall k= overlit due to larger
exposed areo

Accommodation units towords Eost
recehe cdeq (T=] [ duﬂlgl‘ﬁ‘ far the

planned use.

=== Accommodotion units towardz zouth

ore overlit

Ground floor
DA 300=65.93 %

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage-74.28 %

Do

the

OE Mm g bopop

ARG ED

Sl =

Consideration:

Crientation of the spaces (W-E) ensures maximum openings in N-S
direction to maximize useful daylight and minimize glare, and the
strategic location of courts ensures optimum daylight in areas that
may fall under shaded areas due adjocent buildings.

Key points/ Observation:

The greund floor receives excellent daylight for mere than 65% of the
time. In mast of the areas, even distribution of daylight is cbserved.
Courts are effective in bringing in doylight. Lintel height has been
optimized to bring in maximum daylight. The spaces on the east
receive lesser daylight due to context shading.

."'ll'.'l I Butonor ¥ (AN 1 '||l1 aveil iI-'.||I:.'r"-'|r| il cormesponds fo
|--.-|'. entoge of the apoe e tirme when the tamer iluminonoes o eladl] (]
poce is met by doylight. DA heips to evoluate spoces for outanamy i
dight and helps in restricting use of electrical lighting in these spoce:
Roception and intes
Waiting aras Legend
Rest area for staff
Security booth DA 300
Monoger's room
Counsalling recm F- %
Legal aid roam 0%
Frayer reom
Kids Araa
Dining ream o Zone-1: Public Arec
Litility
Kitehen Zone-2: Privote aren
LA Unit-1 Accommodation su rting use:
A Unit-2 { pPperiing
LA LM Zone 3 - Private Arec
UA Unit-4 {Accommodation Zanel
Multi-purpose hall

Sm 10m




T e Daylight Autonomy (DA)

27. Nulti accuponcy -2 Flus room
28, Single room - 3 F- %
. Fl;rmﬂy unit=1®aom 2 u%
30. Fomily unit-2 Raam |

1
1 Administrotion oreos on the north
| receive odequate dluminonee far DCIYIIQh"' AUfDHGm}' at 300 |L.|I
i more than 823% of time
1 Overall percentage-74.28 %
1
]
1 = Consideration:
Court of . BT
Collaboration \ Crientotion of the speces and open courls ensures maximum
I Maliwrcnce STolf Best Ao has bess doylight in the interiers ond shoding devices control unwanted
1 dnﬂigh’r huwever due to the p!c:nned g'ﬂrﬂ tlr‘ld discomfnr'r
1 use, it does not impaoct the function
- 1 *  Key points/ Observation:
il il
: : : ; The first floor receives excellent daylight for more than 70% of
" - , Sosecmanodation L iits oelse the fime. All the regulorly occupied spoces receive odequate
I 1 - excellent dc}ligh‘t dc}'ligh'}
l - ’ - . . -- .
i i o
] I ~
1 1
I—-—---—I 1 18, Mesating room
| . . Dffice stoff room
] 20. Femcle mointesance staff rest raom
l L — 21 h:luru:h-.- §=1=141]
| 22. Nulti occuponcy -1 Single room
l 25, Mult accupancy -1 Plus room
| = Accommodation Units towords Eost 24, Single room- | Leg end
I receive lesser daylight due to context 25, Single room -2
] but |-::|r9E|}r within uccEpiul:lE limits 28, Multi aceupeney - 2 Single raom DA 300
I
I
I

(Administrotion Zone)

DA 300-72.90 % N

—— e

| Accammaodation Units towards West

| ore averit Zone 5 - Pavote Area

: tAccommaodotion fone)
: Fir"li fl.n,nr Zone 4 - Private Areo

1

1

|

3]




Court of
Bliss

it o Y —

=+
I
1
I
I

Marth I:{JL'."I'IE muHipurpcse hell
receive ample omount of doylight

Accommadation Units towards Easl receive
overage daylight, but openings towords
camidors are etfective in addressing the
Issue

Accommadation Units towords West
receives excellent doylight

Accommaodation Units tawards Eost
receives aptimum doylight

Accommodation Units towards West
receives excellent daylight

Second floor
DA 300-84.52 % )

®

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage-74.28 %

- Consideration:

Crientotion of the speces and open courls ensures maximum
doylight in the interiers ond shoding devices control unwanted
glore and discomfort

*  Key points/ Observation:

The second floor receives excellent daylight for more than 80%
of the fime. Only 2 rooms ore slightly compromised due to
uneven distribution of the doylight.

32, MNuwlti purpose Hall
Famiily Urit 2 - Room ]

Fomily Urit 2 - Room 2

Multi pecupaney 3 - Single room

Mgk oecupancy 5= Flus room

Single room &

Sirgle raom 5 Legend

Multi cocuponcy-4 Single room
Multi eceupancy-4 Plus roam DA 300

A0, 5|'|'|B|n e L ]
dl.  Fomily unit-3 Room | 0%

a2, ani|-p urdt=3 Room 2

CEUBERB LR

Fone 3 - Private Areg
{Agcommodaotion Lone)

5m 10m



Daylight Autonomy (DA)

| Daylight Autonomy at 300 lux
| Overall percentage-74.28 %

! *  Consideration:
Crientotion of the speces and open courls ensures maximum

doylight in the interiers ond shoding devices control unwanted
glore and discomfort

*  Key points/ Observation:

The third floor receives excellent doylight for more than 0% of
' the fime. In all the rooms, doylight is everly distributed.

- Accommodation Units fowards Eost
o= ree———— OROENBE urnpls amount of duyllght
ihrnugh openings

=

43, 44. Multi occupancy-3 Single room
A4, Mulh nc:upu'm:r-.ﬁ Flus roam

45, Multi pocuponcy-6 Single room

48, Multi-ococupency-4 Plus room

i
A=
=

AT, Mulk :p:n:up-::lmi'r-? 5n5||r rogen
— 48, Multi ooccuponcy-7 Plus room
49, Loundry Legend
Accommodotion Units towords West DA 300

receives excellent doylight F—.- %
0%

Frem e
i

1| - — Aceommodotion Units towords Eost

1 I receive ample amount of doylight.

1 I

I I

I AR A7 A e : Terrace floor Zone 3 - Private Area

: A: " DA 300 17 % (Ascommadation Zone)
" i A =917 H

l---u-—--——-—--—-—-—--——-—--u——-—--nu——-l

[! : 5m 10m
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Court of
Transformation

Mo g|c:rE obhserved in the rooms
towaordz Morth

pinimol glare observed fram the
courtyard opening

Dining space recejves minirmal 5||:|re
brom South opening

DFH:‘HII‘IHE towards sauth contribute
towards increosed glare which are
greafly cantrolled by shading devices

Ground floor

ASE 1000=3.54 % L

®

Annual Solar Exposure (ASE)

1000 lux > 250 hrs
Overall percentage- 2.86 %

Consideration:

Careful shading and fagode elements (screens, inset windows)
odded to ensure shading

Key points/ Observation:

Most of the glare is observed in the Waiting area and Multi-
purpose Hall. Flexible shading devices are used to reduce
glare and balance daylight,

Feception and Infa

Woiting orea Legcnﬂ

Rest area far stalf

Socurity booth Imparceptinle Perceptiole
Monoger's room glare glors

r: oun HE"' n & rooem

- pd—p
Legal oid room [. T ﬁi
Frayer room k] hl" 250 hrs

Kids Arma

Diming room

LIE ity

Kitchan @ Zone-1: Public Areq

s Unit=1

LA Unit-2 Zone-2: Private areo

A Unit-3 @ |Azcommodation supporting uses)
LA Linit-4

Multi-purpass hall Zone 5 - Private Areo

{Accommodaotion Zane)

Sm 10m




e~ Annual Solar Exposure (ASE)

- 1000 lux > 250 hrs

b Minimc glnre observed towards

Ecstem side Overall percentage- 2.86 %

. Consideration:

-—---ﬁ

Court of o

Collaboration

Careful shoding and fagode elements (screens, inset windows)
odded to ensure shading

*  Key points/ Observation:

Most of the areas have minimal glare and overall the enfire
Hloor performs wel! in terms of the indoor environment and
there is no issue of visual discomfort, In a few cases, glare is
observed from South-Western windows

Some glure obzerved towerds the
South-Western opening

1B Meafing room
I¥. Office stoff roam
20. Female maintenonce stalf rest room

I 2l. Lounmdry room

i 22, MNul accupancy -1 Single room

I 25, Muli ococupancy -l Plus room

1 24; Single room- |

i 25. Single room -2 Legend

i 26. Multi occupancy - 2 Single room

i 27, MNwlti oceuponcy -2 Plus room I"“PE'_"'-_'H pticle Perceptible

I 28. Single room- 3 glore . glore

- E 1= 2 -
P O, L L 9. S I === CGlere cheerved from Southem ._v;._ amily unit-1 Roam 2 . i
I windows 30, Family wnit-2 Room |
: : e 0 hr 250 hrs
| |
I 4 I Zone 3 - Privote Areg
| iAocgommaogation Zona)
| 3 First fl
irs oor :

: ! Zone 4 - Private Areg
i : ASE IODO - I 69 % " 1 Administration }
I I

10m

@ Wind Direction: 270° i —



Court of
Bliss

b Minimal glan observed towards

Exstem side

Reduced glore observed towards
the South-Western opening

Reduced glare in rooms towards
East due to mutual shoding and

fogode screen

Second Floor

ASE 1000 =2.37 %

Annual Solar Exposure (ASE)

3l

%7
35
A4
&5,
a6
=

53

?.

2, Famiily Unit 2

1000 lux > 250 hrs
Overall percentage- 2.86 %

Consideration:

Careful shoding and fagode elements (screens, inset windows)

odded to ensure shading

Key points/ Observation:

Minimal/no glare is cbserved in most of the rooms. The screens
in the fagade are effective in reducing the glare from the

Eastern side.

Multi purposse Hall

pl:"ﬂf'l I

Fomily Urit 2 - Room 2

. Mult occupancy 3- Single room

Mgk Decupancy 5= Flus room
Single room &
Single room 5

53, Multi cocuponcy-4 Sngle room

.

Al

Al

42,

Multi eceupancy-4 Plus roam
F.HFIEIU raoem = 6

Fomily unit-3 Room |

Famiily unit-3 Raom 2

H

@ Wind Direction: 270°

Legend

Imperceptible Parceptibla
glare glore
Ohr 250 hrs

Zone 5 - Private Arec
{Accommodation fone)

——



Annual Solar Exposure (ASE)

1000 lux > 250 hrs
Overall percentage- 2.86 %

. Consideration:

Careful sheding and fagade elements (screens, inset windeows)
odded to ensure shading

*  Key points/ Observation:

More glare is observed on Third floor due to lack of mutual
shading on Third fleer. However, screens are still effective in
reducing the overall glare in the rooms.

43, Multi poccupancy-5 Single room
A4, Mult DECU'J':IF!I:"-EI Flus roam

45, Multi pocuponcy-6 Single room

: Pinirmal 9||:|rE observed from windows A6, Wulti-oooupency-4 Plus room
I i apening towords comdor A7, Multi eceupaney-7 Single room

J. 48, Multi ooccuponcy-7 Plus room
':'_'-- A9, Laundry
I
: ----- Glare observed towords Southem
i windows chcnd
1 Impercaplible Perceptible

lare lare

: g 5 g
i (- |
1 Terrace Floor
i Zone 5 - Private Arec
r ASE1000=3.91% {accommaodation Zone]
I ]
|

5m Wom
Wind Direction: 270°  En——



Daylight (DA) Comparison and Design Implications

Ground Floor

First Floor

Legend

DA 300

p—,.
O

Under lit counsaling
rooms

Adequate dayight in
dining wna

Inzutficient dayight in
roorn towards East

Uneven doylight
distribution abserved in

office armo

Adequote daydight in
FENTImSSNES rooms fowords Wert sidae

=k
Undqr-“‘f roarms fowdrds
~ East side

ITERATION -1

Considerations
= Wirdow Size- LAm 2 L5m
* Mo shoding elements, densa fagode screen towards Enst

Result
*  Maost spaces are under-lit, especially towards East.

|mgroved doighting in

counseling rmoms

[mproved doyight
distribution im Dining
zane

ith increazed opening
siza, considerakle
improvemant is coserved
in doylght

|mgroved doyighting in

the Office orea

Adequate doylight in
raors towards Wast side

|'rrpr|:nr-|:! ||E|'|+ing
observad in rooms
tawords East

ITERATION - 2

Considerations

= Windaw Size-13m L7 m

* Mo shoding elements, less dense fagode screen towords Eost,
fogode elements incorporoted

Result
* Most spoces ore well-lit due to increase in lirtel height of the
windows, compramised daylight observed toworde Eostem side

Improved doylighting in
" eounsaling reams

|mpﬂwm:| d'n;.liﬂh!
digtribution in Dining
Tong

With increcsed apening
fi7 @, cormsidaroble

improvament is obsarved
in |:|r.'|:,|iﬂh1

= Excallent doyight cosarved
in Dffice stoff area

Impeoved daglight
" towords Wast side

i |I Cansderabla impn:l'nlmln'f
- =" seen in Ecgtem rooms

ITERATION - 3

Considerations

*  Window Size-13mx 17 m

* Shading stemants odded to reduce glore, opfimized fogode screen
towards Eosf, fogoce elements incorparated, increased ventilatars

size (lr-2 ! Totol opaning- 0.45 m, Itr-5 : Total opening- 0.5 m)

Resul
* &l the reguforly occupied spoces are well it with evenly distributed
daoylight



Daylight (DA) Comparison and Design Implication

Second Floor

Third Floor

Legend

DA 300

p—,.
O

Unayen disfribution in
multi-purpase hall

Adequete dayight in
e ccomendation orecs

| —

Inzutficient dayight in
rooma fowards East

[

Undqr-“‘f roarms fowdrds
East side

ITERATION -1

Considerations

Wiridaw Size- L3m = 1L5m
Mo shoding elements, densa fagode screen towards Eost

Rosult

Mast spaces are under-lit, especially towards East. Areos towards
Marth hove odequate, bul unevenly distributed daight.

Wali-Iit and evanly
distributed daylight

Arnpie doylight tram
Western openings

ith increazed opening
siza, consideroble
improvemant is coserved
in doylght

J.l

Wali-lit rooms on Upper Hesenr

ITERATION - 2

Considerations
= Windaw Size-13m L7 m
* Mo shoding elements, less dense fagode screen towords Eost,

fogode elements incorporoted

Result
s Mowt spaces are well-lit due fo increase in opening size of the

windows, Spoces towards North and Eost ore olso well lit ond have
evenly dismbuted doylight

Well-lit ond evenly
" digtibuted doylight

Erduced glore and wall-
lit rogms

With increcsed apening
fi7 @, cormsidaroble

improvament is obsarved
in |:|r.'|:,|iﬂh1

ITERATION - 3

—= Walllit raoms on Upper Hlaar

Considerations
* Window Size- 13mx 1.7 m

* Shading stemants odded to reduce glore, opfimized fogode screen
towards Eosf, fogoce elements incorparated, increased ventilatars

size (lr-2 ! Totol opaning- 0.45 m, Itr-5 : Total opening- 0.5 m)

Resu b
* &l spoces are extremaly well-lit with venly distributed doyight



Thermal Si

Envelope ,
I Exterior wells considered I||

-Raérs_ﬂﬂifce-ﬂonﬂdgfnd I',
el W

-Apaﬂures

Simulotion run period:

mulations- Process and Understanding

Peok summer doy -12/04 for 3 om, # om and 3 pm  Weother dota- EPW sourced from htips:/ /climote anebuilding. org /default. btm|
“\

7~

1 BASE CASE Only Common Specs
shading devices
The defined perameters and internal loads, with 0.3 m
2 SHADI P ’
N Comomen Sipen.+ Spee ) shading device on selected windows, and 0.5 m slab
extension
3 SHADING + FAN Common Spec + Spec C All obove specification, with considerations for impact of
fan within the intemal spaces
SHADING + FAN + All cbove consideration, with improved moterial
4 e a »with imp
SPECIFICATIONS s S £ Apai specifications to reduce thermal gain
.

As per defined parameters and internal loads, without

Defined parameters-

= WWR- As per design
*  Window Operation: Open, no AJC

Internal loads .

i .
:
;

Qccupancy cs per plans
Lighting loads:

Dwelling units - & W/m?
Office and commen areas -
7.5W/m?

Equipment loads;

Dwelling units - 2 W/m?
Otfice- 7 W/m?

Commaon areas - 4W,/m?

Envelope Specifications-

Base Case

Wall: 2.4W/m2K
Roof: 2.5W/m2K
Window: 5 W/m2K
SHGEC: 0.65

Speca: concrete blocks, 200mm RCC dab and single pane deor

gloss Smm

@ Shading .
S

Overhead shoding- 0.5 m
sunshode and 0.5 m slab

extension

Fans inside the rooms

Walls: 1w/ m2K AAC blocks
200mm

Roof :1.5 w/m2K - metal
decking / 125mm RCC +
S0mm insulation

Window U value: 5 W/ m2k



Operative Temperature Comparison

Simulation run period: ? AM

BASE CASE

= F
B o

GFDUI‘IC' Fl'DUr

First Foar

Second Floor Third Floor

The building morphology is such that oll the spaces are oriented facing Meorth and Seuth fo limit heat gains. A few
spaces fowards West and North side |ike Manager's Room and Multipurpese Hall en Second Floor have higher cperative
temperatures due to exposed roof. This has been mitigated with fans and optimized envelope specification in the

WITH OPTIMAL SPECS

proposed cose

Ground Hoar First Floar

=

Second Floor Third Floar

SHADING + FAN

Ground Floar First Haor
e
Second Floor Third Flaor

GIU I.IF-C:; I'IU ar

Second Floor

B N c

E 6.2
sl Faull

338

First Flaar 35.0

o 2.2

313

- 30.5
29.7

28.9

28.1

-II&)

Third FHoor



Operative Temperature Comparison

Simulation run period: 3 PM

BASE CASE
il m

. l E rp——

GFDUI‘IC' FlﬂUr

Second Floor Third Floor

Spaces with the exposed roof {Multipurpose Hall on the Second Floor} and towards the South {cccommeodation rooms)

experence excessive heat gains af 3 PM when the outdoor DET pecks 32°C. Shading devices {screens, sunshades) ,

fans and cptimized envelope specifications have been proposed fo reduce operative temperatures and improve indoor

thermal comfort. In the proposed case, indoor operctive temperatures below outdoor DBT hove been ochieved.

Gl{:ﬁ.ll'ld FIDC'F

First Floar

Second Floor Third Floar

[ m

First Haor

Gmund HU ar

mi =

Second Floor Third Flaor

WITH OPTIMAL SPECS

Ground FHoor First Flaar

-II&)

Second Floor Third FHoor



Operative Temperature Comparison

Simulation run period: 3 AM

BASE CASE
=
==l

= 0

Ground Flaar First Foar

Second Floor Third Floor

Qutdoor temperatures ot night time are much lower ~29°C and there is no solar geins during this time, therefore the
internal temperatures are comforfoble even in bose cose. Lower flooms are much hotter since there is no exposed
surfoce to lose heat. However, with improved specitications, lower operative temperotures ore achieved.

WITH OPTIMAL SPECS

Ground Hoar Fir=t Floar

Second Floor Third Floar

Il al

GI'GL: I'I'd FIUGI’

First Haor

Third Flaor

Second Floor

G’[U I.IFE.‘. I'IU ar

Second Floor

. . C

First Flaar
- ;‘I:‘ 2
280
T 4

-II&)

Third FHoor



370 Operative Temperature Comparison

36.0

35.0
34.0
33.0
320
31.0
30.0
29.0
28.0
27.0
26.0 *  Key points/ Observation:

. Consideration:

The indoor operative temperatures for all cases are compared and
analyzed for time periods - 9 AM, 3 PM and 3 AM. Impact of shading
devices, fans and improved material specification with optimum U-
value are analyzed in detail to improve indoor temperature.

Operative Temperature

Significant improvement can be seen in internal operative temperature
by adding fans and optimum shading devices. With improved envelope
36.0 specs, the indoor operative temperatures are lesser than outdoor DBT,
350 hence indoor comfort is achieved in proposed case (shading+ fan +
optimized specifications)

UA Unit-2

UA Unit-3

UA Unit-4
Manager’s Room
Legal Aid Room

1
2
3
4
5
1 2 3 4 5 6 7 8 9 10 N 12 13 14 15 Ng7amiganig g- Counseling Room
8
9
10
1l

Ground Floor

o
1
=
-
O
1S
o
Qo
£
(]
-
(4
2
™
O
1S
o
o
o

Dining Room
Multi occupancy Unit-1 Plus Room

Single Room-2

32.0 Base Case
Multi occupancy Unit-2 Single Room
First Eloor . Multi occupancy Unit-2 Plus Room Base Case with
30.0 12.  Family Unit-1 Room-1 shading

13. Family Unit-1Room-2
14.  Office Staff Room —
28.0 Second Floor 15, Multipurpose Halll
\-VJ —————— 16.  Multi occupancy Unit-5 Plus Room I
) 17. Multi occupancy Unit-6 Single Room
26.0 Third Floor 18.  Multi occupancy Unit-7 Plus Room roof
19. Multi occupancy Unit-7 Single Room o mm Outdoor DBT

Shading + Fan

Optimal specs
for walls and

Operative Temperature

24.0




Base Case Proposed Base Case

Proposed

9 AM

9 AM

3PM

3PM

Peak Envelope Gains

‘:‘

North-East South-West

North-East South-West

kWh/m2

|0.0200
0.0180

0.0160
0.0140
0.0120

North-East South-West

00100
0.0680
0.0060
0.0040
0.0020
0.0000

North-East South-West

Comparison -peak envelope gains

Surface gains (W/m2)
1S
:/

9am 3 pm

* Key points/ Observation:

Windows contribute to the highest direct heat gains followed
by roof and walls.

Surface heat gains can be reduced significantly through
proposed shading along with improved envelope
specifications with lower U values

= Base Case
s Base Case with shading

e \ith shading + improved envelope specs



| = [ i ® Adeguate ventilotion
| - ! observed in the
Most part of reception |/ counselling rooms
and walfing area Is well

vantilated from
northwest

4
st

b

|
TE\ T | Kids Area is

 odequately
| ventilated
/"'

14

P

Dining area is well
vartiloted 'I'hruugh
openings focing
the co ud}mrd

Interior CFD Analysis

Zone - 1, 2 | Ground Floor |Results at 2.1m ht. from the ground

*  Considerations:
The primary wind flow is parollel {(W-E) to the built mass and thus openings and cuurlr:rds
are utilized to channel the primary wind streams into the site ond subsequently info the
imericr areas

*  Key points/ Observation:
Predominarit air streams from the West get deflected through built mass info the site and
londscoped courls. The site receives wind flow from the northern end as well and this helps
in ventilating the office spoces. Crossflow is observed in all the regularly ceeupied spoces.

*  Implication on Masterplan:
Most of the rooms are well-ventiloted, ond overoll air flow distribution can be improved
considerably by support of fans or other mechanical aids.

Legend
Air velocity (m/s)

- 1.5a:00

-0 Security Room Legal Aid Room
Staff Rest Area Proyer Room

u e Reception Brest Feading Room

-0.5 @ woiting Lounge Kids Arec
e LHility Area Kitchen

Manager's Raom Dining Room

Wind Direction: 270° - 0.0e:00 Counseling Room Hand Wash and Disposal



Interior CFD Analysis

Zone - 3| Ground Floor |Results at 2.1m hi. from the ground

*  Key points/ Observation:

o UA unit 1 requires B
fan for improved /‘ :

air circulation

I Most of the areas receive excellent aiflow through openings on the West and South.

Il Due te openings locoted on the Eostern side (leeward side}, few rooms like UA unit 1
& 2 are not odequately vertilated and fans will be required for improved ventilation

Sy
1, : uth are effective in
Unocbstructed air skl oty
movement inside hﬁmﬂﬂﬂﬁ ey flow
the Multipurpose p inside the rocms / o
: - a‘rrﬂ / | !‘/ [ ' Air velocity (m/s)
‘ /-/IM-/ f'ffﬁ /; -l - 1.56+00
{
j i
‘ "N UA Uniit-1
g UA Unit-2
# @ vaunit-3

-0.5 D uvaUni-4
@n Multi-purpaose Hall

Wind Direction: 270° - §.0e+00




Interior CFD Analysis

" " ’ Zone - 3, 4| First Floor |Results et 5.3 m ht. from the ground
N
*  Considerations:

offi — :
wnm:ﬂ:r::ndi::‘ﬁnﬁm — Building mass is kept towerds East 1o introduce terraces towards West side. This allows

zone hos uniformly.
distributed air flow

more open area towards the West to channel the airflow from the Western sice

] . *  Key points/ Observation:

| l I Excellent wind flow observed in most of the areos including Office spoce and
Meeting room

The rest areo is under-

ventilated, however, fans Il.  Mairtenance staff area locks good ventilation, however given the use, it does not

can be ufilized for impact the overall performance

comfort

Legend
Air velocity (m/s)
Cormner windows aid y - 196400 @ Meeting Roam
In cross ventilation : @ o ir F R
e a {lw gyl
10 @' Court of Callobaration (outdoar)
Lhiliny

Femole Maintenaonce stoff rest room
@ Laundry Room

-0.5
@ Cﬂcil'les drying areq
@ #ulhi oocuponey -1 Single Room

Wind Direction: 270° M _ 0.06.00 @ Mutti accupancy -1 Plus Room




For units sifuated on the
leewerd side, fans will be
reguired for beiter
ventilation

Placement of openings
~on windward and
leeward sides aid in
“affective cross
ventilation

T rrrLrIL.

Interior CFD Analysis

Zone - 3| First Floor |Results at 5.3 m ht. from the ground

*  Key points/ Observation:
I Rooms with openings fowards the Western and Southem sides ore well ventilated
through wind channels entering into the rooms from the South

Il.  The rooms towords the Eost bernefit from windows towords the corridor which are
effective in bringing in the wind flow inside the reoms.

Legend
Air velocity (m/s)
- 1.5e+00
10 @ Single Room -1
@ Single Room -2
N @ Ml occupancy -2 Eirlgre Room

Multi ocoupaney -2 Plus Room
=Y Single Room -3
@ Family unit -1 Room -2

Wind Direction: 270° M . 0.06:00 €D Fomily unit -1 Room -1



I8 Multipurpose holl is effectively.
cross ventiloted from west and
north openings.

i“//

e .
P ‘ﬂ.,/

Wind flow captured
1o same exient but
not optimally

/|

\
\

\\
11;1\ s 1
J-q.\.

/ it
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o

Interior CFD Analysis

Zone - 3| Second Floor |Results ot 8.5m ht. from the ground

*  Key points/ Observation:

l.  Rooms with openings fowards the Western and Southem sides are well ventilated
through wind channels entering into the rooms from the South despite poralel wind
flow

Il.  The reoms towards the East benefit from windows towards the corridor which are
effective in bringing in the wind inside the rooms.

Legend
Air velocity (m/s)
- L5e+00
-k0 @ Multi Purpoze Hall
@ Fc:'nil}r Unit -2 Room -1
u @ Fomily Unit -2 Room -2
-0.5 Multi ofCupancy -3 Sihde Room
Multi oceupancy -5 Plus Room
Wind Direction: 270° - §.0e+00



Interior CFD Analysis

Zone - 3| Second Floor |Results ot 8.5m ht. from the ground

For units situated on the *  Key points/ Observation:
lewivard side, fans will be cons oo SRS -
required for better

vantilation

i l.  Second floor experiences a similar wind flow pattem as the First floor, with increased
= AN2EENR wind speed. The openings towards the South ore effective in bringing in the wind

Plocement of openings flow inside the rooms,

on windward and
leaward sides aid in
effective cross
vartilation

Il The room with openings in the Fast-Wes! direction are not adequately ventilated and
requires fans or other mechanical aids to improve the ventilation.

Excellent ventilation
observed in the room
locoted in the south-
| western corner due to |
oppropricte placement ' Legend
T of windows ; ; Air velocity (m/s)
e W 8, . 1 - = - 1.5e+00

Single Room -4

F | o . \ | 4 g Single Room -5
] _f.-" : == -10 @ Al QUCUpancy -4 ElnglE Koom

pulti occupancy -4 Flus Room
Eingle Room -&

-05 @ Family unit -3 Room -2
@ Family unit <3 Room -1

Wind Direction: 270° - §.0e+00




Interior CFD Analysis

Zone - 3| Third Floor |Results ot 1.6m ht. from the ground

*  Key points/ Observation:

Openings towards East- e-- - l.  Excellent girflow obsened in the rooms on the West and South. The openings are very
West are not effective in | - anae) etfective in brining in the wind which can be further supported by fans o improve the
ventilatien and fans will overall indoor environment,

be required for better
ventilation oy Il.  The units on the east are not adequately ventilated and requires fans or other
mechanical cids to improve the ventilation.

ll.  Windows towards the corrider are effective in improving the airflow inside the rooms.

Opening tawards South

is effective in bringing
in the wind flow inside
the room

Legend
Air velocity (m/s)
- 1.5e+00
Multi oceupaney =5 Single Room
Multi oooupancy -5 Plus Room
-10 @ Multi occupancy -8 Single Room
pulti occuponey -6 Mus Room
H Multi occupancy -7 Single Room

-05 @ Multi oecupancy -7 Plus Room
@ Laundry

Wind Direction: 270° - §.0e+00







iled area statement for the prog




GROUND FLOCR - PUBLIC FACILITIES FARST FLOOR- OFFICE BLOCK SECOMD FLOOR- RESIDEMT'S TOME

Area Cﬂlculﬂnons Riscaphion and Waiting 4R34 Storoge ond Resonds S508 Mt -purpoise Holl 20
Setunty Room 2.05 Meeting Room/ CFfce with 15.4 Starage 4.5¢
Videa haeiity
Securty Tolet 205 Family Unit-2 Roam-1 10.27
Otfice Statf Room 2
Rest area Far Shaff 4.54 Family Unit-2 Roam-2 .52
Offize Staff Toilet 457
Lagol Aud 12.44 Family Lint-2 Both Raam a4
Staff Lisility 417
Coungalling Raam 244 Muth O, Linit 5 Single Room 181}
Mardenonce Stalf Rest Roam 291
Prayer Room 4,02 Mt Ces. Unit 3 Plus Room 1263
Maordenanes Sta ff Bathroom 474
Managers office 7.4 Mot Dae. Linit-3 Bath Roam 1.4
TOTAL 6954
Managers washroom 245 Single Room 4 10,20
LA Tailat LW Sngle Room 4 Bath 259
Laired iy 08
Uity 2598 Servggle Rosam 5 1050
Clothes D ying Area [semi-opan) ILe®
TOTAL na.e7 Single Room 5 Bath Room 29
Mulh Dee, Unit 1 $s\g|l Roam (|8
i o U e 10
Huli Ciee. Unit | Plug Room 1265
Kids Aren 20.02 Mot Oes. Unit-4 Plus Roam 12:29
Muth Ose. Unit-1 Bath Room 528
kid's Washroam 2 Mulh Oee, Linit 4 Bath 285
Single Rogm | 1020
Breast Feeding Room 2487 Sngle Room & iz
Singla Room 1 Bath 2.58
Proyar Room 4.0% Sengle Room & Bath Room 305
Single Room 2 1020
TOTAL m|mn Farmily Unt-5 Raam-1 1082
Single Rogm 2 Bath Raam 283
#utn Oce. Unit-2 Singhe Baom 10.04
Multi-purpase Hall 54,15 Family Uni#-5 Bath Room A ]
Mol Oee. Unid-2 Pls Room 1214
Ciring area 04T TOTAL 18348
Plinth Multi Oae, Unit 2 Bath 286 ;
—n e vahord e 248
Parking area e = Single Room § 12 i U S e
A Tailet . Fl & Limid AT g
Other apan oré Single Room 3 Bath Room 515
Bl Courtyords titehan and Ponsy #2.45 Muiti Cee. Uinit 5 Plus Room 1444
Family Unit-1 Room-1 0.82

Lty 4.4 Ml Oze. Unit-5 Boath Room 258

TOTAL SITE AREA ¥19.03sq. m Fes rily Uinit-1 Rsamy-2 P04
Service |hiue ws) L Mt Cee. Unit & Single Reom 10.20

mm Family Uni-1 Bath Foom 315
_ Lia, Lot 1 I2.15 Math Qec. Unit & Plus Room 12.2%

TOTAL 246,30

Flinth Arec 42235 4546 % LA Bath 415 Ml Dec. Linit-6 Bath Room 28
Total open space (inchlusive of oll cpen orea) 5047 54.54 % LA Uit 3 E2.15 Muth Cee. Unit 7 Single Roam P52
1. cumrdi DF"“ Epuc:u 77 2% 70, LA Lt 5 12,15 Muth Oea. Unit 7 Plus Room 14,24
2. Porking Arec 148 SEI% UA Bath 2 45 Ml Deé. Linh-7 Bath Rogm R
LA Lt 215 Lawndry Room 895
st ope 2335 25134 :

TOTAL 775 TOTAL i1
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Hulhumale | Wind rose diagram

————— » Primary wind direction
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Wind-Rose

Male-Nasir.Intl.AP_MA_MDV

1 JAN 1:00 - 31 DEC 24:00

Hourly Data: Wind Speed (m/s)

Calm for 1.85% of the time = 162 hours.

Each closed polyline shows frequency of 2.1%. = 187
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AT

| -

] 1

[

1 o Tl | R — Cuun.ﬂ.e“ing rooms da not hove
: g =¥ odequate daylight

1

court

m=me—=== Yids Areq mceives sufficient
daylight but pornt of the ream is not
weell lit.

e ———— —

m—mmmm= Admministrative orea and kitchen
"""" receive overoge daylight

Dinirg area receive aptimum light
from odjocent cpen court

Multipurpese hall hos ample amount of
evenly distiibuted daylight due to the

apenings on the three walls

Court of ! b Accommodotion units fowords Eost
Transfermation ¢ ! oheerve less doylight due to the
context buillding

pe=====  Accommodotion units towardz south

get good daylight through South
opening

Ground floor

DA 300= 56.54%

H

®

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage- 52.86 %

r

Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in
N-5 direction fo maximize daylight, and the strategic location
of courts ensures optimum daylight in creas that may fall under
shaded areas due to odjocent buildings

Key points/ Observation:

Approximately 55% of the internal arec receives cdequate
doylight. Courls are effective in bringing in adequate daylight.

_.-I- il‘l siulonamy (DA is o o ..'|_'|'I v || | |5.||I_.' mette thol can pant Ia the

r:---":-r toge of the ocoupied fime when the torget illuminance ot o point i

day

W@ NG s

=5

12

1=

14,

15.
1&.

2 is met by doylight. DA helps to evaluate spoces far autonomy ir
l|:'::|'l ne b -'||,'- in restroting use I electn |||,:_:"I|r::' i thees EpLC

Reception ond Inta

Woiting oraa

Rest area far stalf Lﬂg'nd
Security booth

Maonoger's rasm DA 300

Legal aid roam
Counseling raam F - %
Prayer reom 0%

Kids oreo
Dining roam

Usility o Zone-1: Public Arec
Kitchan

& Unit-1 fone-2: Privote oreo

UA Unit-2 Accaommodofion supporting uses
A Unit-3 | PP g :I

A Unit-4

fone & - Private Areo
Miulti-purpose kall 4

(Accommodotion Zone)

Sm 10m




e ———) Daylight Autonomy (DA)

r ]
4 ]
1 1L Adminiztration oreo towards Naorth
1| T has ample amaunt of doylight Daylight Autonomy at 300 lux
! 1
1 i Overall percentage- 52.86 %
10 ¥ Ctfice stotfroom receives minimal
i i omourt of daylight due to less
i I openings - Consideration:
Court of o !_ YR 1 I
Collaboration 1 I Crientotion of the spaces (W-E) ensures maximum cpenings in
I I Admikteation oo thol foces East. M-S direction to maximize doylight end building mass towerds
= T has lower bevel of daglight Eost to reduce the areas under shading from building in West
’ |
- I *  Key points/ Observation:
e | (N Accommodation Units towords West
: . : : 'E“;?EE E:":E"E“ duyhght thaugh Cinly 45% of the internal area receives optimum daylight,
I i MpER evenly distributed in most coses. Due to mutual shading from
1 T odjocent bulldings from West and Eost, the daylight is
1 1 compromised 1o o large extent.
I I
1 1
1k 1
1 1
i 8. Mesting room
1 meeemsmeee  Accommodation Units towords East K. Office staff room
L receives less thon optimum daylight 20. Records room
al due to context buildings 2L Utility
I 22, Famaola mointenance stol rpst raorm
23. Loundry room
: 24, Mult nil:upum:r " | 5|n5|k [i=1=1x)] Lﬂg‘rﬂi
23. Multi poccuponcy -1 Flus room
: 26. Single room- | DA 300
27 EII‘IBIITH:IDI‘I'I =P
I 28. Multi coccupancy - 2 Single room F - %u%
I 2. Mull eccupancy -2 Plus roam
e ' 5. Siﬂglﬂfﬂﬂﬂl-i
[] - Accammaodation Units towards West 3l Fomily unit-1 Room 1
1 i receives excellent doylight Z7. Family unit-2 Roem 2 e Briviihe e
: : (Accommadation Zone)
! I F"'B" flmr Fone 4 - Private Area
: : DA 300 = 45.09% {Administrotion Zone)
| 1 H
| 1

— O . —

(D Sen 10w
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Court of
Bliss

pe=——————

-

T Marth I:{JL'."I'IE muHipurpcs.E hall

receive ample omount of doylight
from apenings cnd epen court in the
faor.

Accommodotion Units towords Eost receive
average doylight, but openings tawards
camdors are effective in addressing the
Issue.

Accommadation Units towords West
receives excellent doylight through
apen court

Accommodation Units towards Eost
recelves minimeal daylight

Accommaodation Units fowards West
receives excellent daylight

Open ngs fowords comdars are
effective in oddressing doylight
distribution within the roam

Second floor
DA 300=53.44%

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage- 52.86 %

gpuRE ey

aa.

4L

A2,

435,
44,

Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in
N-5 direction fo maximize daylight and building mass towards
East to reduce the areas under shading from building In West

Key points/ Observation:

Approximately 50% of the areo receives less than optimum
doylight due to mulual shading ond dense externcl screens
utilized for privacy.

Multi purposea Holl
Family Urit 2 - Room ]

Fomily Urit 2 - Room 2

Multi pecupaney 3 - Single room
Mgk oecupancy 5= Flus room
Single room &

EII'IEIII‘ mom 5

Multi cocuponcy-4 Single room
Multi eceupancy-4 Plus room
5|'ng|n e L ]

Fomily unit-3 Room |

ani|-p urdt=3 Room 2

Legend

DA 300
F- H}
0%

fone 3 - Private Areo
|Accommodotion Lone)

5m 10m
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1
I
1
1
1
1
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1
1
I
1
1
1
1
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|
1
I
1
1
1
1
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Accommodaotion Units toworcs West
receives excellent daylight

Openings towords comidars are

effective in oddressing doylight
digtribution within the room

Agcommodation Units towords Eost
receive average amount of daylight.

Terrace floor

DA 300=56.31%

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage- 52.86 %

43,
A4,

a7,
A8.
A9,
am.

Al

Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in
M-S direction which ollows moximum doylight 1o enter, ond
bullding moss fowards Eost-Scuth fo ensure meximum daylight.

Key points/ Observation:

Rooms towards Eost receive less than optimum doylight due to
mutual shading ond dense screen utilized for privecy.

Multi coccupancy-5 Single room
Ml m:l,:upcml‘:r-E Flus roam
Multi cocuponcy-6 Single room
Multi-occupency-4 Plus room
Muglk |:p¢|:|.|p-::|m:'r-7 S-I'IBIE rogen
Multi ooccuponcy-7 Plus room
Ll‘.‘lu I'Id'r?

fone 3 - Private Areo
{Accommodation Zane)




LAS el = = Annual Solar Exposure (ASE)

] s |

1000 lux > 250 hrs
Rooms towards Marth do not
experience ony glore ond thus Overall PEF'EEﬂfﬂgB— 5.25%

imternzl environment of rooms is not

COmpromised.

. Consideration:

Careful shading and fagode elements (screens, inset windows)

The gl iting zone
Rgore In ymilivg ane gok odded to ensure shading

H:'cl:'pll:.‘-r'- rr':.:l:.-' COousE s0Ime '-I'lE-lJUI
dizcomfort, however, it iz limited to

Court of

Transaition very smoll part of the room
*  Key points/ Observation:
Cining space also foces same Most of the glare is observed in the Waiting area and Multi-
= amount of glore , however, it is purposs Haoll. Flexible shading devices are used to reduce

limited ta very =moll port of the room glare and balanes daylight.

1 1 ®pception and Info
B = 2 2 Waiting aren ngll‘ld
] | 5, Rest orea for stafl
. | 4 Security booth F'I'H;.IE'FCE‘DTII}.-E FPerceptible
\ | 5, Manogar's room glora glare
Court of | ] J.f Counselling room & g
i 7. Legal oid room . i
Transformation | : e . :
- i B. Propsr rooem 0 hr 250 hrs
" o] Kids A
a ] Cpenings towards West contribute 1o ,:dlsﬁ rfg
. L towards increosed glare but shoding "'l' "”r_|:+'g i
- — 14
" ; 41 CEVICES Ore very effective in reducing 1 ,_;TEI,,:;” a Zine-t Public fimo
. ane- D Fusihic
" | 1 the glare 15, UAUnit-1
I . | I A Unit-2 Zone-2: Privete area
x & Unit-5 ;
| : Ground floor :i j“ er‘": i tAccommaodation supporting uses)
. 6. UA Urit- .
| L ANut-potpom el Zone 5 - Private &
i . . ! 2 wate Arec
| i ASE 1000 = 5.59% 4 {Accommaodaotion Lone)
3 e e o e AR

Sm 10m




R Annual Solar Exposure (ASE)

|
I | | l
1 1 The affice spoces expenence
] I slgnl{icur'l g|lf.:n:' fram westem ]DDD ||_”; = 250 hr5
| ————————- Openings ond visual comfart may be
I i campramised. Overall percentage- 5.25 %
1 I
i I
1 & I . Consideration:
|
O .____. ! | _ -
I : Careful shoding and fagode elements (screens, inset windows)
| 'y All Ecst facing odministrative spoces cdded fo ensure shading
1] o perform remorkably well ond
I I experience amaost no glore
: : I *  Key points/ Observation:
I 1 d -
st of the areas hove minimal glare and overo aenfire
T i Most of th h | gl d | the: ent
cor performs well in terms of the indoor environment but
I . there moy be issue of visual discomfort in the odministrative /
J ¥
O e office spaces. In a few cases, glore is cbserved from Scuthern
: and Western windows
|
| |
I |-
i {1} _ IB. Mesting room
| 1y All West facing coccommodation mams B,  Office stoff room
1 Lla e Erxperence slight glare towards West and 20. Records room
& - T 2L Utilit
] South. 4% ¥
I ] 22, Farmala maintenancs stall vast rasm
1 £ i . e 23. Loundry room
| All East facing L.mcurrlrn\:dullmr raarms A, R aneuponty: JiBEEke v Lﬁgﬂhd
I =————- perform exceptionally well ond experience ; ;
i i I 23. Multi poccuponcy -1 Flus room
] " almost no glore. 26. Gingle room -1 Impereaptible Perceptible
I I 27 5||'|E||:| [l '-]I"'"' 'EII'-'"'“
I 28. Multi coccupancy - 2 Single room o 8 ¢
] i . Mult pecupancy -2 Plus roam |. !. ql
P e o — - | 5. EIII'I§|EF‘CIE'TI-5 {]hl_ 25{} rs
1 | 3l Fomily unit-1 Room 1
l l 52, an-|'|r unit=2 Raam 2
: : e Lone 5 - Private Arec
i I First 'HGDI' [Aocammadaotion Zone)
1 1 0 Fone 4 - Private Area
: I ASE 1000 = 4.31% . (Administrotion)
|
I-_--------------—-------—l

sm 10m
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Annual Solar Exposure (ASE)

Court of
Bliss

pe========

1000 lux > 250 hrs
[ Mulﬁpurpuse hall towerds North
experiences na glore except slight Overall percentnga— 5.25%
ﬂlﬂ rg near npening.:..

. Consideration:

Careful shoding and fagode elements (screens, inset windows)

— —— commodahon rooms expenences o
= P odded to ensure shading

SIIH}'T EIH[L‘ meqr apenngs

*  Key points/ Observation:

Minimal/no glare is cbserved in most of the rooms. The screens
in the fagade are effective in reducing the glare from the
Eostern side.

« Openings towords West contribute
tawards increased glare

I 353, Mulli purpose Holl
34, Fomily Unit 2 - Room )
! - 55. Fomily Unit 2 - Roam 2
1 e e e - R TIE located towords West 3. Multl oceuponey 3- Single room
i 1 eq}erierce same QIUFE. 5. Mulk occupaney 3 - Flusg room
| I 5. Single room 4
l I Elc‘ EII'IEID mom 5
] 1 40, Nlu:’r- pocuponcy-i zng.ée room
1 I 4l Mulh cccupancy-4 Plus room
Legend
1 - mmme———— AllEcst focing oeeommadation 42. Single raom - & 9
1 I rooms perform excephanally well 43, Family unit-3 Room | Imperceptible Perceptible
¥ A4, Family unit-3 Room 2 1 |
1 i ond experience almost no glore. < glare . glare
= :
| . 1 —
i " 0hr 250 hrs
I} 1
a_gn
"o I Second Floor
I 1 I Zone B- Prvote Areg
| Accommodation Zane
: ! ASE 1000 = 5.83% f ;
1 ]
| I
e R e am 0

——



&

Annual Solar Exposure (ASE)

1000 lux > 250 hrs
Overall percentage- 5.25 %

. Consideration:

Careful sheding and fagade elements (screens, inset windeows)
odded to ensure shading

*  Key points/ Observation:

More glare is observed on Third floor due to lack of mutual
shading on Third fleer. However, screens are still effective in
reducing the overall glare in the rooms.

43. Multi poccupancy-5 Single room
A&, Mull pccupancy-5 Flus roam
ETHT T 11 47, Multi coeuponey-6 Single room
o —————— Rooms locoted towords West A8. Multi-oooupency-4 Plus room
| 1 Ek{}?lif‘f‘ﬂ& same QIUFE. A9 Mulk n-:n:upnr'l:'.--? .:!nﬂhr rogen
| I 50, Multi pccuponcy-7 Plus room
I l sl Lnurl:lr;-
™
|
|
 — All Egst facing aecammadation nd
1 rooms perform excephanally well Lege
_ I ond experience almost no glore. Impercepticle Percepticle
[Cm e e - ———— - ] glare glore
i | —
- | [
[ : 0 hr 250 hrs
I : Terrace Floor
I | Zone 5 - Private Arec
| 1 W Y
I i ASE 1000 = 4.95% " {Accommadation Zone )
1 ]

b - - - I @ Sm 0m



The reception orea and
court have odequate air
moyement

has lass than
optimum air

flow

Adequate ventilation
observed in the

legal aid/
counselling rooms

Interior CFD Analysis

Zone - 1, 2 | Ground Floor |Results at 2.1m ht. from the ground

*  Considerations:
The primary wind flow is parollel (W-E) to the built moss ond thus openings and courtyards
are utilized to channel the Western wind info the site and subsequently inte the interior
areas

*  Key points/ Observation:
Predominarit oir streams are seen from West which get deflected through bullt moss info
the site and landscaped courls.

*  Implication on Masterplan:
Western openings copture the wind flow effectively and wind flow from court is effective
in improving the air flow within the rooms.

Legend
- 1.5a+00

-0 Security Room Legal Aid Room
Staff Rest Area Proyer Room

u e Reception Brest Feading Room

-0.5 @ woiting Lounge Kids Arec
e LHility Area Kitchen
Manager's Raom m Dining Room

Wind Direction: 270° - 0.0e:00 Counseling Room Hand Wash and Disposal



The room without
any opening
towards West
requires fan for
improved air

circulation

Excellent air South ore nﬁhﬂﬂm in

channeling wind flow
movement inside Imidh'lhnfonrm

'H'm Mquurpﬂu

Interior CFD Analysis

Zone - 3| Ground Floor |Results at 2.1m hi. from the ground

*  Key points/ Observation:

I Even with parallel wind flow, openings fowards the West and South are guite
effective in channelling the wind flow inside the rooms.

Il.  Reooms fowards Fost also have edequate ventilation which can be improved through
fans ete.

Legend
- L5e+00

Sl U Unit-1
UA Unit-2
H

@ UaUnit-3

-05 D uvaUni-4
@n Multi-purpaose Hall

Wind Direction: 270° - §.0e+00



Interior CFD Analysis

Zone - 3, 4| First Floor [Results ot 5.3 m ht. from the ground

Office area required
tans for better ventilation

*  Key points/ Observation:

I Due to the parallel wind flow direction, openings towards the North are not very
effective in capturing the wind flow.

Il.  The location of openings towards West is not optimum os per wind flow end thus
Corridor windows not - neumeng minimal wind flow observed in Multi Occupancy rooms.

effective in capturing '

wind flow

Legend
; -. -1.30+00 Meeting Room
captured ef alcﬂ‘mir / A Cifice stoff Room
through openings on " I -
__ o " 5 . .- \ A8 @' Records

Lhtility

tamntenonce stoff rest room

@ Laundry Room
-0.5 @ Clothes ::If}r!'ng oreo
a Multi oecuponey -1 Single Room

Mulfi occupaney -1 Plus Room
Wind Direction: 270° - 0.0e+00 @ S




Interior CFD Analysis

Zone - 3| First Floor |Results at 5.3 m ht. from the ground

*  Key points/ Observation:

Openings towards Fast- i -

West are not effective in E et l.  Even with parallel wind flow, openings towards South are effective in capluring the
vertiosion andiigen Wil | wind flow from West. However, the location of windows is not optimum as per wind
be required for befter —=- | flow nattern

ventilation ! po ;

Il.  Openings on West and East ore not able o capture the airflow very effectively and
thus the rooms with East/West openings are not well-ventiloted ond require fans or
other mechanical aids to improve the air circulation.

 Opening fowards South
s ﬂffﬂc‘mﬂ in brining in
‘the wind flow inside the
reem
Legend
- L5e+00
-10 @' Single Room -1
@ Single Room -2
H @. Multi occupancy -2 Single Roam
-058 Multi oceupancy -2 Plus Roam
Single Room -3
@ Family unit -1 Room -2

Wind Direction: 270° - 0.0e:00 €D Family unit -1 Raam -1




effectively through
openings on South

Windows towards North ollow wind
fo enter the room. Air circulation
con be further improved through
mechanical aids

Interior CFD Analysis

Zone - 3| Second Floor |Results ot 8.5m ht. from the ground

*  Key points/ Observation:

I In most areos, some wind flow is cbserved inside the reoms which can be improved
through mechanical means like fans etc. to improve the overall vertilations ond
ochieve betfter indoor environment.

Legend
- L5e+00

@ Multi Purpoze Hall
@ Fc:'riil}r Unit -2 Room -1
] @ Fomily Unit -2 Room -2
-0.5 Multi ofCupancy -3 Slhée Room
g Multi oceupancy -5 Plus Room

Wind Direction: 270° - §.0e+00



Interior CFD Analysis

Zone - 3| Second Floor |Results ot 8.5m ht. from the ground

*  Key points/ Observation:

Openings fowards Easi- l.  Second floor experiences a similar pattern as the First floor. The openings fowards
West cre not effective in : the South are effective in bringing in the wind flow inside the rooms.

ventilation and fans will
be required for better / i Il.  The room with openings in Eost-West direction is not well-ventilated and will be

ventilation M T - dependen! on fans or other devices for ventilations.

‘Opening fowards South
II. ﬂf*ﬂﬂﬂ\ra in bfilnh'!'E in L RLELEELLH
the wind flow inside the -
room :
: Legend
- 1.5e+00
Single Room -4
Single Room -5
-10 @ Multi ocoupancy -4 Single Room
Multi cocupoaney -4 Flus Room
o Ei.I'IEIE Room -4

_05 @ Fomily unit -5 Room -2
@ Femily unit <3 Room -1

Wind Direction: 270° - §.0e+00




Interior CFD Analysis

Zone - 3| Third Floor |Results ot 1.6m ht. from the ground

*  Key points/ Observation:

Openings towards East- _ okt I The openings towards West are nol locoted optimally and thus West wind is not
West are not effective in ' . captured effectively. The rooms are thus not well ventilated.

ventilaticn and fans will i ]
be required for batter R L Il.  Openings towards corridor for rooms in Eost are effective in brining in the wind and

ventilation . dniad b e impreving the ventilation of rooms.

ineffective wind tow in
rooms fowards West
and South sides
Legend
- 1.5a+00

Multi oocupancy -5 Single Room
Multl cocoupancy -5 Plus Room
-10 @ Multi cccupancy -4 Single Room

Multi ccoupanoy -6 Plus Room
Multi occupancy -7 Single Room

-05 @ Mhulti cooupanay -7 Plus Room
@ Laundry

Wind Direction: 270° - §.0e+00







IAS™ = T

Daylight Autonomy (DA)

1 T

Reception and waiting erea has good
omount af light from adjocent open
court .

—emmmemee Counselling ond legol cid room
average amount of daoyight
due to increase of opening's
extent.

- Courtof i
~ - Yronsiten

Administrotive area ond kitchen
receives good amount of doylight due
to due ta increase of npeningla

- - -

P -

i Bl el | I

1 i : extent.

: - :

I ] . LEELL]

i T -'_-=-'= e DIHIHE orea receive optimum Flgl'll
! S from odjocent open court

I -==€odit o

i

f
Joy

Multipurpose hall has ample amount
ot evenly distibuted daglight due to
the apenings in 5 walls

Court of
Transformation

o e e

--------;-----ﬂ

A unit in SE comer gels gucrd
mmmmmmeme  omount of light thraugh openingsin 2
exterior walls

Ground floor
DA 300=65.93%

e ——————

H

®

Daylight Autonomy at 300 lux
Overall percentage-74.82 %

Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in
N-5 direction fo maximize daylight, and the strategic location
of courts ensures optimum daylight in creas that may fall under
shaded areas due to odjocent buildings

Key points/ Observation:

Over 65% of the internal area receives excellent daylight. The
rooms towords Eost ore compromised due to the adjocent
proposed development.

[ _.-|.-__;|‘ I sulanary (DA 5 a gaull _'|'I By ||._|_|k||:_.' metne thot can pands Ia the
pementoge of the ocoupied time when the target illuminance ot o point i

a0

e iz mel by doylight. D4 helps to evaluote spoces for autonomy i

'|':|,-J|:'::|'I ne b -'||,'. m esing I||'-_' L SE ¢ Fe |-,'-..r|.'- | ||,:_'r'I|r g th 58 EpOCE

e R

Reception ond Info
Woiting areo

Hest oraa for staff Ltgend

Eerl:\.mh- aath

Morager's room DA 300

Counaeling roam

Legal oid Fgl}ﬂ'l F- %
Prayer soam 0%
Kids Area

Dining room

Utility ol Zane-1: Public Arec
Kitchan

LA Unit-1 Zone-2: Privote arec
LIA Unit-2 {Accommodation supparting uses)
UA Unit-5

UA Unit-4 fone 5 - Private Areg
Multi-purposs hal {Accommodotion £ane)

5m 10m




Administration orea towords Naorth

has omple omaunt of daylight.

Court of
Collaboration

The exparsion ond rearrangement af
oftice stalfroom hos helped in
capturing mare daylight.

j#dw“uﬂw-ﬂlhqﬂn
-

Administration orea thot foces East,

e e e

hos average level of dc'ldight -

Accommadation Units towords West

receives excellent daylight

S R R LR B N

meeeesmeses Accommodation Units towords East
receives average doylight due to
mutual shoding from context
buildings

Accammodation Units towards South
receives excellent doyight from

openings

First floor
DA 300=72.61%

.

-i-b---ﬂF-_-lb-b

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage-74.82 %

18,

2L

22,

24,
25

2.

.
A0

O

Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in
N-5 direction fo maximize daylight and building mass towards
East to reduce the areas under shading from building In West

Key points/ Observation:

Approximately 72% of the internal area receives cptimum
daylight. It is also everly distributed 1o o large extent. Due to
mutual shoding from the proposed building on the western
side, rooms on the western side hove compromised daylighting
levels,

Meating room

Offies ataff room

Famale maintenance staff rest room
Loundry room

Multi occuponcy -1 Single room
Multi oecupaney -1Plus room

Single reom - 1

Single room -2 Legend
Multl eecupaney - 2 Single room 9
Multi oecuponcy -2 Plus room DA 300

Single room -3
Fomily unit-1 Rocm 2
Family unit-2 Ream 1

.

Zone 5 - Privote Areg
(Aocommaodation Zone)

Fone 4 - Private Area
{Administration Zone)

5m 10m
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Daylight Autonomy (DA)

Court of
iss Daylight Autonomy at 300 lux
—————=  Morth I:{JL'."I'IE muHipuch:aBE hell
receives omple omount of daylight Overa " parcantuge— 74.82 %
from openings ond the odjocent
open court

- Consideration:

Crientotion of the spaces (W-E) ensures maximum cpenings in

i o Accommodation Units towords Eost N-S direction to maximize daylight and building mass towerds
receives average daylight, but apenings Eost to reduce the areas under shading from building in West
towards cormidors are elfective in
uddru:ﬂng the ksue. 4 K’f Pd ts/ Ob ation:

Accommodation Units towords West
s 2 2 s @ xcellent and E\lenl:,' distributed

deaylight through epen court

Approximately B5% of the area receives excellent and well-
distributed daylight.
Openings towards corridor ore less effective, however,

ignifican i ni rall,
T significant improvement is seen in the rooms overal

pe=========s receives omple omount of daglight
through openings

i

3. 32, Nuwlti purpose Hall
1
52, Fl:lmih- Uit 2 = Room 1
1
| 55. Fomily Unit 2 - Room 2
! I A4. Multl occuponcy - Single room
: I AL, Mult oecupancy 5= Flus room
I 56, Single room 4
! I Accommaodaotion Units towards West A 5'”9!""’“"'5
¥ | receives excellent daylight 58. Multi pccupancy-4 Single room
. Multl cceupaney-4 Plus room
i I B, Mult a#
l l A0, 5|'|'|B|n e L ]
| I Open ings towards comdars are 'ﬂ!.; Fﬂmil.’ unif—é Room | Legend
| N = elfective in oddresing daylight 4. Fomily snit- Room 2 9
I distribution within the room DA 300
I
‘ p——
: " 0%
I Second floor
] fone 3 - Private Areo
: DA 300-= 54.21% |Accommodotion Lone)
I

5m 10m




Accommodation Units fowards Eost
receives urnplg amaunt of duyllght
ihrnugh openings

Accommodotion Units towords West
receives excellent duyligl'll

enings towarns comdorns are

ettective in addressing daylight
distribution within the room

Accommodotion Units towords East
recehee ample amount of daylight
through lorge openings.

Terrace floor

DA 300=91.78%

Daylight Autonomy (DA)

Daylight Autonomy at 300 lux
Overall percentage-74.82 %

- Consideration:

Crientotion of the spoces (W-E) ensures maximum cpenings in
M-S direction which allows moximum doylight to enter, and
bullding moss towards Eost-Scuth o ensure meximum daylight.

*  Key points/ Observation:

Excellent doylight distribution in all the reoms. The increcsed
opering size Is very effective in improving the daylight.

43, 44, Multi ocowpancy-3 Single room
A4, Mulh I:H:I:IJFHJF!I:"-E Flus roam

43, Multi pocuponcy-6 Single room

46, Multi-cocuponcy-8 Plus room

AT, Mult D:l:up-:ml:r-? 3n1_.]||r rogen

48. Multi poccupancy-7 Plus room
49, Loundry

Legend
DA 300

'D-- !GD%

fone 5 - Private Areo
|Accommaodation Lone)

5m 10m




LA e R - Annual Solar Exposure (ASE)
o ¥ 0 M

1000 lux > 250 hrs
Rooms towards Marth do not
experience ony glore ond thus Overall PEFCEﬂfﬂgB— 4.49 %

imternzl environment of rooms is not

COmpromised. . .
P * Consideration:
Orientation of the buildings (W-E) ensures moximum openings
The glore in woiting zone ond in N-5 direction which cllows maximum daylight to enter, ond
_______ receptiaon may couse some visual reduced glare threugh caretul shading.

discomion, however, it is imited to
very smoll part of the room

, Key points/ Observation:
Cining space also foces some : -
AL BRI emaunt of glore | hawever, it is Approximately 5.5 % of the arec experiences glare or over-iit
| S limited ta very emall part of the room spoces, mostly located in Public zone ond Multi-purpese Hall,
Some habitoble spoces need shading due to glare from
Western and Scuthern openings.

! Junann 1 Reception ond Info

i b 5 Waiting area Legend

] 1 B, Rast area for stol

! ! i Security booth mperceptinle Perceptible

: : ;e e

I I F Legal aid roam |.h- ”l

Fro : 0 hr 250 hrs

1 ] B, .r';.-ar rogm

[ ] i Cpenings towards West contribute g Kids Area
1 towards increosed glare but shoding 0. Dining room
T devices are very effective in reducing L Litility
| ' 4 g 2 Kitehen ﬁ Zone-1: Public Arec
1 the glure =
| 13 LA Unit-]
| I 14, Us Unit-2 Fone-2: Privote area
| i Ground floor 15 UAUnit-3 {Accommodation supperting uses)
I : 14 LA Unit-4
I7. Multi-purpose hall fone 5 - Private Arec
I ik 3
I : | ASE1000=3.54 % [Azcommodation fone)
3 1 e e e N N

Sm 10m




@

Fmmmm Annual Solar Exposure (ASE)

re :
] | The meeting roam expenences very
] "'I"""I 5||'5|1'|1 Hlun: From westem apenngs ]DDD ||J:.; = 250 hr5
I I mmmme = however visual comfart is not
1 i campramised. Overall percentage- 4.49 %
1 I
: : * Consideration:
I
o - : Orientation of the buildings (W-E) ensures moximum openings
1 in N-5 direction which cllows maximum daylight to enter, ond
= I All Ecst focing office spaces perform reduced glare through careful shading.
1 BB ane remorkably well ond experience
I almast no glare
| | ,JI_ , Key points/ Observation:
I o -
! : Approximately 4 % of the area experiences glare or over-lit
| ' 1 5pOCes.
: et To improve the indoor environment, shoding elements are
1 required for the openings in West and South sides. Fogade
i screen is effective in reducing glare.
1
4
I
1

West facing cccommaodation rmoms 8. Meating room
experience significont glare from openings 9. Oftice staff room

g i rols We il nd South 20. Femole maintenance staff rast raom
pal st pu =31 angd S0 %

Lawundry raam

22. Multi oecupancy -1 Single room
All Ecst fu::lr'g l'_.'ll::C(J mrnc:dullmr- ra :.1rn.:- 25, Multi secupaney -1Plus soam Lﬁgﬂhd
======= perform excepticnolly well ond experience 24, Single room-1
almast na EIUFE- 23. arlgh! rooen -2 Impereaptible Perceptible
26, MNult sccuponcy - 2 Single room glora glora

27. Muwlti occupancy -2 Plus room

P
28. Single reom -3 |. l I
29, Fomily unit-1 Room 2 0 hr 250 hrs

0. Family unit-2 Room 1

a Zone 3 - Private Arec

i ( ’ i :
First floor (Aoccommadation Zone)

Zone 4 - Privale Area
ASE 1000 - 3.94 % Q i

————— ===y

sm 10m

e ——
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Annual Solar Exposure (ASE)

1000 lux > 250 hrs

—— - ------.--Mulﬁpurp-use hall towerds North
I 1 experiences minimal glore fram Overall percentnga— 4.49 %
i : Eastem side
i ] . Consideration:
I B
: Orientation of the buildings (W-E) ensures moximum openings

mmmmmmm  Accommodation roams experience in N-5 direction which cllows maximum daylight to enter, ond
dight glare through openings reduced glare through careful shading.

*  Key points/ Observation:

Cver 4.5 % of the arec experiences glare or over-Iit spoces.
The glare can be observed in oll rcoms with externcl openings.
Rooms with large openings towards West and South reguire
affective shoding elements to improve the indecr environment.

e —

= Cpenings towords West contribute
I ] TDWDIC'E II'IEfEDF\E‘d El‘ﬂl’E

3. 32, Nuwlti purpose Hall
52, Family Unit 2 - Room )
35. Fomily Unit 2 - Room 2
e e e e - Rooms located towerds West &4, Multl cccupancy 3 - Single room
experience sgnilicont glere. ES. Multi eceupaney 5 - Plus reom
&6
5
5

Single room &
l-'l EII'IEIDFUD'TIE

Multi pocuponcy-4 Single room
3. Multl oceupaney-4 Flus room

; Legend
Eost facing cccommodation rooms A0. Single raom- & 9
petform well and experience almaost ?L Family unit-3 Room |j Imparceptible Perceptible
fici EIcl o A2, Family unit-3 Room 2 Fore gln-r:

T e—p
e

Zone 3 - Prvote Areg

ASE1000=4.62 % [Accommodation Zone)

Second Floor

S ——— T L " |

——



Annual Solar Exposure (ASE)

1000 lux > 250 hrs
Overall percentage- 4.49 %

. Consideration:

QOrientation of the buildings (W-E) ensures moximum openings
in N-5 direction which allows maximum daylight to enter, ond
reduced glare through careful shading.

*  Key points/ Observation:

Excessive glore cbserved on Third Floer. While screen is
effective towords East, the rcoms towards West ond South
require shading.

43, 44, Multi ocowpancy-3 Single room
A4, Mulh pecupancy-5 Flus roam

I 43, Multi pocuponcy-6 Single room
I Rooms locoted towards West A6, Multi-ooouponcy-4 Plus room
1 Ek{}f"—l’if‘f‘ﬂ& I'IE'U'\':( gl'{JI'E. AT, Mult n::up:nl:',l-? E'Anﬂhr rogen
I 48. Multi poccupancy-7 Plus room

AF, Loundry

|
|
|

e All Egst facing aecammadation

I NaCAmS PE‘I‘FCI’ITI W{'I‘l lJI'Id 'E"{PL’!'I'EPEE L‘g‘rd

o : almast na glare. Imoercepticle Percapticle
l - —— ] I gitluf g'l'_'lrﬁ
| - —
| ! 1 o
1 0hr 250 hrs
1 : Terrace Floor
l | 0 Zone 5 - Private Areg

0 . i ASE 1000 = 8.74 % . {Accommadstion Zare)

1 ]
[

________________________ I @ 5m 10m



Increasad
window sizes
improves
vantilation

Excellant aiflow in the
reception and woiting

Both Western

and Eastern

windows are

effective in

vertilating Kids

: el 45

Most of the dini p— ===
arec is edequat nakandnbin

vrtiaied Kot

0Rr—75 A
» |

Interior CFD Analysis

Zone - 1, 2 | Ground Floor |Results at 2.1m ht. from the ground

*  Considerations:
The primary wind flow is parollel {W-E) to the built mass and thus openings and courtyards
ore utilized to channel the Western wind into the site and subseauently inte the interior
orecs. The opening sizes are increased 1o improve overall ventilation.

*  Key points/ Observation:
Predominant air streams are seen from West which get deflected through built mass inte
the site ond londscaoped courts.

*  Implication on Masterplan:
Improved overall ventilation observed affer increase in the window sizes. The wind-flow
from Eostem windows is also effective, nowever, western openings ore not efficient due to
the probability of 8 floor high building being considered towards West.

Legend
- 1.5a+00

-0 Security Room Legal Aid Room
g Stoff Rest Areg g Proyer Room

u e Reception Breost Feeding Roam
® -0.5 @ Woiting Lounge % Kids Areq

e LHility Area Kitchen
: Manager's Raom Dining Room
i Wind Direction: 270° - 0.0e:00 Counseling Room m Hand Wash and Disposal
l
I

\




The entire Hall is
exceptionally well

! venfiloted due fo

flexible opening
design :

‘Openings towards

Fost are not

affective for room

vantilation

ol

Large opening
towards South
improve the room
ventilation

N
HE

Interior CFD Analysis

Zone - 3| Ground Floor |Results at 2.1m hi. from the ground

*  Key points/ Observation:
I Lorge openings towards the West ond South are quite effective in channelling the
wind flow inside the rooms.

Il.  Rooms fowerds Fost have incdeguete wind flow and fens/ mechanical cids are
required to improve the ventilation.

Legend
156400
-10 UA Uni-1
UA Unit-2
N @ UA Unit-2

-05 D uvaUni-4
@ Multi-purpaose Hall

Wind Direction: 270° - §.0e+00



Interior CFD Analysis

Zone - 3, 4| First Floor [Results ot 5.3 m ht. from the ground

i e iz &

Improved veniilation in

office area after loyout

medification and *  Key points/ Observation:
Increased cpening sizes

u 1’; / / o The layout rearangement ensures improved air flow in Office area
ﬂ /%

Windows towards
corrider are nof very o While windows towards the corrider are not very effective, comfort in the service

effective for oom creas can be enhanced through fons and other mechanical oid.
ventilation, however, 1t

can be improved

'Ihmugh fans

o The change in window location significantly improves the ventilation of
occommodation units

Legend
meﬁ:tﬁ N =l @ Meeting Foom
a nge ' :
in window location - g @ Office stoff Roorm
= e 10 @ Recards
LHility
Moirtenance staff rest rcom

@ Loundry Raom

-5 €D Clothes drying erea
@ Pl ocoupangy -1 Eh‘IEIE Room

&l n __,__ Wind Direction: 270° _ 0.0e:00 @ Multi ccouponey -1 Plus Room

B

/ LiLl | \
'8 na—




Some wind fluw
obsarved from East
S opening

5 i e R
SEBETREAY |

/ o s
| LN i B R |

Wind flow cbserved,
however fan will be
required to improve the
distribution

Window location change
is vary effective in
improving the ventilation
towards West

Interior CFD Analysis

Zone - 3| First Floor |Results at 5.3 m ht. from the ground

*  Key points/ Observation:

o  Chaenge in window location in various rooms is very effective in improving the
ventilation of the rooms.

o The rooms towerds East will require fons or other mechanical aids to improve the
vantilation and ereote o comfortable indoor environment.

Legend
- L5e+00
-10 ¢ single Room -1
@ "Single Room -2
H @ Multi occuponey -2 Single Room

05 Multi occupancy -2 Plus Room
® : Single Room -3
@ Family unit -1 Room -2

Wind Direction: 270° _ 0.08:00 €D Fomily unit -1 Raom -1



Interior CFD Analysis

 Excellent wind

flow inside the Zone - 3| Second Floor |Results ot 8.5m ht. from the ground
Malipurpose.
Holl

*  Key points/ Observation:

o Most areas chserve good wind flow inside the rooms, and it can be improved further
by fans/ mechanical aids to achieve a comfortable indoor ervironment.
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Interior CFD Analysis

Zone - 3| Second Floor |Results ot 8.5m ht. from the ground

*  Key points/ Observation:

1 8 ES S8 o Second floor experiences a similar pottern os the First floor. The openings fowards

L] L L the South are effective in bringing in the wind flow inside the rooms.

S ik o - - |

= \i o HH o The room with openings in East-West direction cre not effectively ventilated and will
. Ll be dependent on fans or other devices for effective ventilation.
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Interior CFD Analysis

Zone - 3| Third Floor |Results ot 1.6m ht. from the ground

*  Key points/ Observation:

o For Third Floor, rooms fowords East perform better and have adequate wind flow
inside rooms which con be improved by use of fans

o Southern and western openings cre effective in natural ventilation of rooms
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Thank You




