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WHERE EARTH MEETS ECONOMICS
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1.INTRODUCTION

Passive Design Analysis is performed for Shiv Nadar
University,Kelambakkarmwhich falls under warm and humid

category underthe ECBQO0L1Y.

SimulationAnalysisis performed for SNUacademicBuilding

with a Built-up Areaof 8,753 Sgm.

Chennai

Site location

Academic Building- - - -

WA stel Link Rd

e | pg FiostelBlock:
WAEES 7S

Research Building I
1

Proposed Building
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SITE PLAN

| P LEGEND
. 2. Vehiculardrop-off
3. Main entrance
- € 4. Pedestriarfootpath
5. Servicesirop-off
6. Internal courtyardseating
7. ExistingStormwater drain
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GROUND FLOOR PLAN

LEGEND

Verandah
Entrancdobby
Adminoffices
Conferenceoom
Lunchroom
HODCabins
Pantry& Toilets
Library
Physicdaboratory
10 CentralAtrium
11. Main Staircase
12. Passengelift

13. GentsToilet

14. Ladiesloilet

15. PWDTollet

16. Staircase
17.Cafeteria

18. OutdoorCafeteria
19. Seriveentrance
20. Storeroom
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LEGEND

21. Servicdift

22. Opento SkyCourtyard
23. Languagdaboratory
24. Electricaroom

25. VIPwaitinglounge

26. Commonloungeroom
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FIRST FLOOR PLAN

LEGEND
. - 1. Doubleheightverandah
g i 2. Studentloungearea
iy 3. Sitoutterrace
h s %fo %g% d 55@57 | J 4. Opento Skycourtyard
C - g@g@ 5. 67 seaterClassroom
.: T 2" %&g\)@% ] ? (S:Paei:giassi:;y_aboratory
e .
b Tooooo _ o 8. Doubleheightlecturetheater
9. Gentstoilet
10. Ladiestoilet
11.PWDTollet

12. Cut- out to Atrium space
13. Passengelift

= 14.Sckroom
15. Servicdift
16. Electricaroom
17.Servemroom
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SECOND FLOOR PLAN

LEGEND

Opento Skycourtyard
Staircase
Facultycabins

67 seaterClassroom
Drawinghall
Ladiegollet

Gentstoilet

PWDToilet
Passengelift

10 Openterrace

11. NonteachingStaffroom
12. Servicdift

13. Cutout to Atrium space
- = 14. Electricaroom

’J 5% ﬁ% é{i@ %%%% 15. Serverroom
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THIRD FLOOR PLAN

LEGEND

Opento Skycourtyard
Staircase
Facultycabins
67seaterClassroom
Drawinghall
Ladiestoilet
Gentstoilet
PWDToilet
Passengelift

10 Overlookingterrace
11. CCT\Andcontrolroom
12. Servicdift

13. Cutout to Atrium space
14. Studentloungearea
15. Electricaroom

16. Serverroom
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TERRACE FLOOR PLAN

LEGEND
OTourtyard
Staircase
Openterrace
Lowerterrace
ROPIlant

OHT
Skylightcourtyard
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2.5SCOPE OF WORK

Thefollowing analysishave been performedfor SNUproject for better building performanceand facilitate climate adaptivestrategies.
Theanalysigs performedusinglESVHool

Climate Analysis

\ 4

&

Building modeling

\ 4

Strategy Recommendations

Microclimate
Analysis

O

Q
To study the impact of
Shadingstructureson the
temperature and heat
Island effect within the
schoolpremises

\ 4

Ventilation Analysis

Envelope parameters have
been modelled as per
drawings

Ventilation Analysis provides
temperature correspondingto
the minimum and maximum
externalairflows

\ 4

\ 4

Daylight Analysis

Material Analysis

Daylight analysis focuses on
optimizing the natural light
within a building Enhances
occupant well-being, reduces
the needfor artificial lighting,

E

]
Material analysis  involves
choosing construction materials
based on their properties and
impact on the building's
performance( energy efficiency,
sustainability,and occupantwell-
being).

\ 4

HVAC Analysis

[ N
A\ S

RERR!
HVAC analysis is
performed to give
accurate HVACsizing
(Tonnage ) for the
proposedBuilding
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3.MODEL SNAPSHOTS

Site Model View from South direction .
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3.MODEL SNAPSHOTS

Site Model View from West direction
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3.MODEL SNAPSHOTS

Site Model View from North direction .
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3.MODEL SNAPSHOTS

Site Model View from East direction .
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3.MODEL SNAPSHOTS

South Elevation West Elevation

North Elevation East Elevation
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4.CLIMATE ANALYSIS
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Max & Min Drybulb Temperature; Max webulb Temperature

Maximum Temperature : 41 degree Celsius

Temperature (°C)
w
i
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—— Max Dry-bulb Temperature

| | | |
May Jun Jul Aug Sep

Date: Thu 01/Jan to Thu 31/Dec

e Min Dry-bulb Temperature
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Wind Speed [Max25.4 m/s @ 17th July 4AM; MiOm/s @ 1st Jan 1AM]

Iy

Wildspeﬂt (IND_Chennai_432790_ssn 1.epw) - mfs

"ﬂ%ﬁ

14.40 <

N
The predominant wind direction id from NortHeast to SouthWest A
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Wind Speed [Max25.4 m/s @ 17th July 4AM; MiOm/s @ 1st Jan 1AM]

Wind speed: (IND_Chennai_432790_ssn lLepw) - m/s

Hottest Month

-MAY
44.2°C
48.2% RH
1 s .

3-6mis T~

6-9m/is

9.12 m/s N

12 -15 m/s

> 15 m/s The wind direction is from South to North direction A

Al

7 TRILOGUE ——




Wind Speed [Max25.4 m/s @ 17th July 4AM; MiOm/s @ 1st Jan 1AM]

Wind speed: (IND_Chennai_432790_ssn Lepw) - m/s
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Most hot-humid
month-AUGUST
33.5°C
52.4% RH
0-3mis - = -
|3-6mis
| | 6-9ms N
| | 9-12mss
112 -15 m/s
> 15 m/s The wind direction is from NortAWest to SouthEast direction A
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Wind Speed [Max25.4 m/s @ 17th July 4AM; MiOm/s @ 1st Jan 1AM]

Wind peed: (IND_Chennai_432790_ssn 1l.epw) - mfs

>15 m/s

The wind direction is from North to South

Coldest Month-
JANUARY
31°C
51.7% RH
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VENTILATIOANALYIS

U VentilationAnalysiss performedfor Non Airconditioned spacesin AcademicBuildings.
U Thesimulationis performedby considering50% Operablewindowsin all Non-Air-conditioned Areas
U TheAnnualair flow rate and peakroom temperatureis determinedfrom the ventilation Analysis

Project Name . Shiv Nadar University
Site Location . Kelambakkam ,Chennai
Built-up Area : 8,752 Sg.m
Academic Building AC Area : 5,546 Sg.m

Key Description . Educational Facility
Geographical Location ~N2.886.20 E

Climate Zone : Warm & Humid
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Entrance Lobby

RESULTS

The NonAir conditioned regularly occupied spaces are taken from the analysis

Air Temperature(Deg C) in degree Celsius for construction options
External temperature condition: 41.40degC on May 28t 2024

00000000000

ras)

Ground Floor Plan(Academic Building)

2N

Room Spaces AAC Brick
Baseline( Box EIFS With Brick With
model) Red | Fly Ash Cavity High SRI | With High
Brick| Brick |AAC Brick, Wall EIFS Paint | SRI Paint

— ENTRANCE LOBBY 43.54 40.41 40.38 40.34 40.39 40.29 39.88 39.91

Air change rate(ACH) in degree Celsius for construction options
External temperature condition: 41.40degC on May 28t 2024

Room Spaces ™ gaseline( Box Fly EIFS With|AAC Brick
model) Red | Ash Cavity High SRI | With High
Brick | Brick AAC Brick, Wall EIFS Paint | SRI Paint

ENTRANCE LOBBY 5.36 7.69 @ 7.58 7.38 7.62 7.19 8.96 8.75
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AIR VELOCITY AND ACH AT MARKED POINTS
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Space Name ACH(Peak Humidity Day) ACH(Peak Dry Bulb ACH(Peak Wind speed Annual ACH(Mean)
Temperature Day) Day)
Lobby zone 1 16.25 17.99 14.04 16.17
Lobby zone 2 Ground 10.61 11.30 11.71 11.56
Lobby zone 3 14.51 16.91 15.02 15.72
Open Terrace 4 First 150.93 142.04 145.65 153.57
Lobby zone 5 Second 14.18 11.85 14.50 14.09
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5. DESIGN RECOMMENDATIONS FOR WARM AND HUMID CLIMATE

Orientation of buildings towards
prevailing wind direction for ventilation in summer
vegetation for deflecting wind

ORIENTATION

Well shaded courtyards and
open planning with buffer spaces
Open spacing for breeze penetration

OPENING

In north at body height on windward side provide
Large openings, 40-80% Exclude direct sunlight

WALLS / ROOFS

Wall: heavy shaded walls to reduce heat gain in
summer(west and south)
Roof: Material with high SRI for maximum
emissivity to minimize heat gain in in summer

AIR MOVEMENT

Cross ventilation through openings creating stack effect
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SOLAR THERMAL ANALYSIS
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SOLAR ANALYSfinual

Roof Radiant Heat Academic Building

Pro | deI

Key plan

Box Model
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SOLAR ANALY Sfhnual

Northern Eacade Radiat eat(Box Model Northern Facade Radiant heat(Proposed odel)

Facade Baseline Design Solar Proposed Design Solar % Reduction In thermal Radiation
Radiation(KWH/Sqg.m) Radiation(KWH/Sqg.m)

325
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SOLAR ANALY Sfhnual

Southern Facade Radiant heat(Box Mojlel

Facade Baseline Design Solar Proposed Design Solar % Reduction In thermal Radiation
Radiation(KWH/Sqg.m) Radiation(KWH/Sqg.m)

South 1000 55%
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SOLAR ANALY Sfhnual

Western Facade Radiant heat(Box Modlel Western Facade Radiant heat(Proposed Model)

Facade Baseline Design Solar Proposed Design Solar % Reduction In thermal Radiation
Radiation(KWH/Sg.m) Radiation(KWH/Sg.m)
West 1023 666 65%
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SOLAR ANALY Sfhnual

Eastern Facade Radiant heat(Box Moylel Eastern Facade Radiant heat(Proposed Model)

N
Facade Baseline Design Solar Proposed Design Solar % Reduction In thermal Radiation
Radiation(KWH/Sg.m) Radiation(KWH/Sg.m)
East 1010 808 80%
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SOLAR THERMAL ANALYSIS INFERENCE

Deciduous trees
that lose their leaves
add privacy and shade

when it is most needed.

Roof overhangs
can shade from summer sun
while letting in

warming winter rays.

— .
Facade Baseline Design Solar Proposed Design Solar % Reduction In thermal Radiation
Radiation(KWH/Sq.m) Radiation(KWH/Sq.m)
650 325

North 50%

South 1000 550 55%
West 1023 666 65%
East 1010 808 80%

A Hotand Drywinds@1Eand 30% RH)is observedfrom Southand west directions in May,By planting Largefoliage treesin
Westernand southern> 9 0 Sitetemperatureis substantiallyreduced
A Deploying Shading Elements/Largecanopy trees shall reduce > 9 6 %emperature. Thus, Heat ingress through Building

Envelopeisreduced
A ltisalso observedthat the Southern,Easternand Western> 9 ¢ & exposedto High Radiation.
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