NTHEER

Aoporoacn to
Sustainaole Buildings

Jit Kumar Gupta

F;e@ﬁ' an; inqizh Chapter, IiBC, Chandigarh



Suileiriejs- Gorlige, Rols el
ideNiciicE
of hu

Buildings-- integral part o
growth, development

Buildings --continue to define future
journey of human growth

Buildings-- manmade environment
Buildings-- vital for human growth

man history,

O
Buildings — are living organism
Builo

INgs — are structures catering to all
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Sullelinics- Bullt Envirornrnern

Operational domafn of Architects /Engineers revolves around:
-- Siting,
-- designing,

--construction,

--operation,

-- maintenance

--Demolition and

-Reconstruction

-creating state of art built environment.

Professionals-- have critical role and responsibility to;
--make value addition to resources ,environment ,ecology
-- by creating sustainable built environment.

Considering implications of Buildings-- resources,
environment and ecology

-- Going green
--a necessﬂy to ensure sustainable tomorrow
-E | uwe Ifferent ono

to make it green
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»16% of world’s fresh water withdrawal.
»25% of wood harvested.

»30% of consumption of raw material.
»50% of global energy consumption.
»35% of world's CO2 emission
»>40% of Municipal solid waste. §

»>50% of Ozone depleting CFC’s still in use.
»30% of residents having sick building syndrome
.--70% of global warming outcome of ;
~-built environment & transportation
-- Majority of existing buildings




Itnolicaitions of Suilt Environneri
Aspects of Built

Enviranimant

# Siting
+ [esign

i Canztruction

+ (Iperabion

i Maintenance

# Ranavation

« [Jeconstruction

Constimption
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¢ Water

v Matarials

¢ Natural Resaurces

Environmental Effects | Ultimate Effects

i Vinstn

¢ i pollubon

i Water polluban

« Inddaar pallution

i [eat slands

o Slormwater runoff
i Noise

« Harm to Human
Health

o [viranment
Degradation
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Neeel for Sustainzols Suilcdires
»Annual addition of 700-900 msgm- built space ;
»---global energy/ environment implications critical.
»Buildings--must be designed with utmost care/

considerations for—
»-- energy/ sustainability/ resources/pollution.
Large reduction of-- energy consumption/ water/

resources/ green house gas emission possible by;

» Adopting integrated approach to creating built environment.
» Evolving climatic responsive building designs

> Using Energy efficient equipment/technologies.

» Retro fitting existing buildings

-- To make buildings sustainable —

-- a new field -- "green building" -- gaining momentum

--SDG calls for
--Promoting Energy efficient buildings,
g e er lldings -
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SDG 11- Make cities / human settlements-
chusive ,Safe, resilient and sustainable

OEGENT WOR AND
ECONONIC GROWTH
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Green buildings
can improve
people’s health
& wellbeing

BUILDING
COUNCIL

SUSTAINABLE
DEVELOPMENT
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Green buildings h

3 GOODHEALTH
AND WELL-BEING

v

use ‘circular’
principles, T v
where W ‘ Q” 0 o
- | .are the fabrlc i R Wasted - .
j 22:?1:32?;\«) 8 Green buildings
iles produce fewer Green buildings
Green building emissions, can improve Through
design can spur helping to biodiversity, building green
innovation & combat climate = save water we create
contribute to change resources & strong, global
Building green | climate resilient help to protect partnerships
infrastructure infrastructure forests
creates jobs &
boosts the
economy
DECENT WORK AND INDUSTRY, INNOVATION 11 12 RESPONSIBLE 1 CLINATE 15 LIFE 17 PARTNERSHIPS
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Dafinircl- Graarn Suilelinels
DEFINITION:

« "Agreen building is
one which uses less
water, aptimises
energy efficiency,
conserves natural
resources, generates
less waste and
provides healthier
spaces for occupants,
as compared to a
conventional building.”
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Tarnclols Baneilts

Reduce operating costs

Optimize life cycle
economic performance ;
— Sustained savings &

e ———,. PR
HPCL-Admin Building, Vizag

“ Energy savings: up to 50 %

% Water savings: up to 40 %




Environmental benefits

— Reduce impact on environment

Health and Safety benefits

— Enhance occupant comfort

Improve Productivity of occupants




Aclvzinizic)es of Graen Suileire)s

ENERGY co, WATER
USE EMISSIONS USE

249 -50% "

33% " "-39%"

40% "

Green Buildings Can Reduce...

SOLID
WASTE

10%




Maintenance/ I“:'lt(')%}oCOSt

Consumables 1%

Operating Cost 89%




Cost of Graer SBuildinegs-inclizin Exosrisne

Building Year Built-in Area Rating % Payback
awarded (sq.ft) Achieved Increase (Yrs)
in cost

CII-Godrej GBC, 2003 20,000 Platinum 18 % 7 years

Hyderabad

ITC Green Centre, 2004 1,70,000 Platinum 15 % 6 years

Gurgaon

Wipro, 2005 1,75,000 Platinum 8 % 5 years

Gurgaon

Technopolis, Kolkata 2006 72,000 Gold 6% 3 years

Spectral Services 2007 15,000 Platinum 8% 4 years

Consultants Office, Noida

Kalpataru Square 2008 3,00,000 Platinum 2% 2 years

Suzlon One Earth, Pune 2010 8,00,000 Platinum 2% 2 years

% Cost showing a decreasing trend over the years

+ Incremental Cost lower-- if base design has already factored normal Green features




DESIGNIN REEN
BUILDINGS



Degsignirig Graen Suildires

| Decision to Build Green - taken initially in design process for:
--Maximizing green potential
--Minimizing re-design
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--Achieving economic viability of Green Building Project

li. Setting Green Goals/ Objectives for:
-Energy Efficiency

--Water consumption

--On site treatment of rain/storm water
--Material/ Resource management
--Construction waste Management

lii. Building a Green Team-

--Hiring a design team of-- Architect, Engineering Consultants with
expertise, knowledge, experience, understanding of Green Concept

lv Adopting an Integrated Approach to Design-
v Key Principles /Strategies-

| Sustainable built environment,
li Water/waste management ,



Differentiating Passive vs. Active Design

Passive
design
results when
a building 1s
created and
stmply works
“on 1ts own”’.

control

absorber

thermal mass

N

aperture\ L | : -

Active design uses equipment to
modify the state of the building,
create energy and comfort; ie.
Fans, pumps, etc.




Passive Desicrn/ Gresn Suilcline)

Passive Design/Green building design involves -

i. Designing building in harmony with nature— using natural resources
ii. Optimizing use of site potential
i Specify 'green' huilding materials sourced lacally

Ilv. Reducing structural loads---

V  Optimize systems--- HVAC

Vi Generating on-site renewable energy.

vii Finding balance between building and environment

viii Promoting energy reduction

iXx Preparing plans with energy as focus,

X Making best use of sun and wind energy

xi Involving cooperation of design team at all stages— Architects,

Engineers, Promoters

xii  Minimizing water consumption

xiii Using non-toxic, sustainable materials

xiv Preserving/promoting environment in design, construction and operation
xv  Promoting quality of life-- of occupants in design, construction and operation
xvi Promoting re-use and recycling
xvii  Ensuring Good indoor environmental air quality

Green Building practice expands/ complements
- economy,

S —



ISSIVE DeslgjanSJ nirie) Graen Suilelines

1.Adopt|ng|ntegrate approach t buildi? g design

2. Design Dbased on Climate

Macro Climate — Regional climate; Meso Climate- local climate

Micro Climate--Site climate -- based on site characteristics,

3. Orientation -- to optimize light , heat gain/ heat loss

4. Sun movement-- to maximizes use of free solar energy for heating /lighting
5.Wind direction---using air movement for ventilation/ cooling

6. Planning of Building-- optimize site, size, shape, planning spaces, allocating
uses, placing rooms, circulation, promoting building efficiency, promoting natural
sunlight, air / ventilation

7.Designing Building Envelop--— Mass - space relationships/ solids/voids,
positioning —openings/projections, shading devices, height, shape of building, natural
lighting and ventilations etc

8. Materials- low embodied energy; locally ; natural form, lightweight

fficient ier/energy efficient

ccupants
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Rediscovery of Indian ethos

(G

— We worship 5 elements of Nature (Panchabhutas)

Prithvi (Earth) Sustainable Sites

Jal (Water) Water Efficiency

Agni (Energy) Energy Efficiency

Vayu (Air) Indoor Environmental Quality
Akash (Sky) Daylight

Courtyard
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Focus Areas: Green Buildings

Materials

BUILDING




Climatic Zones In
India
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Table 2.1 Classification of Climates
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Criteria of Bansal et al. [1] Criteria of SP 7: 2005 [9]
Climate | Mean monthly | Relative | Climate Mean monthly Relative
temperature | humidity maximum humidity
(°C) (%) temperature(°C) (%)
Hot and dry >30 <55 d”;‘ and >30 <55
Warm and 230 55 Warm and >30 >55
humid humid >25 >75
Moderate 25-30 <75 Temperate 25-30 <75
Eg{j’d?”d <25 >55
Cold and Cold <25 All values
sunny <25 <Dd
Composite | This applies, when six Composite | This applies, when six months
months or more do not fall or more do not fall within any of
within any of the above the above categories
categories




Climatic zones of India

Climate Zone Map Of India

Source: National Building Code 2005, Part 8, Fg, 2

ey 4« Hot& Dry
4 Y« Warm & Humid
* Composite
* Temperate
» Cold




INDIA
CLIMATE ZONE MAP
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Ciimate Zones In Indaia

High temperature » Low humidity and mintall » Intense solar radiation and a generally
clear sky « Hot winds during the day and cool winds at night

% ™
‘ Temperature is moderately highduring day and night » Very high humidity and rinfall

» Diffused solar radiationif cloud cover is high and intense if sky is dlear » Calm to very
high winds from prevailing wind directions

This applies when 6 months or more do not fall within any of the other categories »
High temperature in summer and cold in winter « Low humidity in summer and highin
monsoons * High direct solar radiation in all seasons except monsoons high diff used
radiation ¢ Occasional hazy sky Hot winds in summer, cold winds in winter and strong

e R T — wind in monsoons J}
» 7 \
b [ cowosm Moderate temperature » Moderate humidity and rainfall » Solar radiation same
I' } — % throughout the year and sky is generally clear » High winds during summer depending
= on topography )

Moderate summer temperatures and very low in winter « Low humidity in cold/sunny i
and high humidity in cold/cloudy » Low precipitation incold/sunny and high in
cold/cloudy » High solar radiation in cold/sunny and low in cold/cloudy = Cold winds in
winter

/
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Intagraiacl Dasicrn Procass

Five Climatic Zones In India-
Hot and Dry
Warm and Humid
Moderate / Temperate
Cold (Cloudy/Sunny) ;
Composite S
All green buildings need not-- to be same
All zones have specific requirements regarding:
--light,
--heat,
--ventilation and
--thermal comfort

Different zones require different design strategies regarding --
building envelop,

--HVAC,
-- Lighting ,

- Perormanctsndatty ] w ©




Analysis



Sitg Arnzlysis- Faciors consiclere

|

1) Understanding Site

1) Location

III) OrientatioNn- sising sun- position of a building in relation to an east-west axis.
IvV) Wind direction

v) Soil conditions

Vi) Topography

vil) Vegetation and Natural Features

viil) Hydrology and Precipitation

IX) Infrastructures

X) Surrounding Land uses & Buildings

PR T TSN —
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SITE ANALYSIS
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SWOT

STRENGTH

Tne she l5nearn e tushess3n
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WEAKNESSES

Tnere 53 possbie W 23l wih moee
polition.
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weekdays

OPPORTUNITIES
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cals.
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0pponuT Ry 1050013128 Wi One 3mamer
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THREATS

SITE ANALYSIS

INTRODUCTION

Tansuan,Batangas has s tropical
climate The s a grest deal of rainfall in
Tasnsusn, even in the driest month.The
Koppen-Geiger climste class ffication is i 2
Af.The'swe'sge annusl temper sture < :
is 27.0 Cin Tansuan.The average
annuslrainfall s 2459 mm

Y 4
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CLIMATOLOGY

The temperatures are highest on .
aversge in August, st arcund 27.8 C.
The lowsst average temperatures in
the year ocgur in January, when it is
sround 25.9C.
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TOPOGRAPHY

The city of Tansuan covers a total lsnd
area of 10,718 hectares which
represents 3.28% of the totsl land
ares of the province {216,581

ha) Msjority of the aress in Tanasuan
City belong to 0 to 15 percent slope
that sre undulsting toralling.

|
\

VIEWS FROM THE SITE

e g

STRENGTH, WEAKNESSES, OPPORTUNITIES, THREATS



Buildings
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building.

Orientation- critical for

maximum heat ' planning /Designing
\ gain in winter 9
*\ -Optimizes  heating /

cooling needs throughout
building.
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Implications of
buildings



Figure 3: Distribution of Life-cycle Energy

Consumption

Recurring embodied anangy
10.2% Initial embodied enargy
153.M %

Cperating enargy
a4 .0%




N A A rre
Ensre)y EfflciSrcy
Green buildings reduce energy consumption in two ways-
i. Embodied energy- extract, process, transport and install building materials and

li. Operating energy-- to provide services to make buildings operational-- such as

heating, lighting, air conditioning, ventilation and power for equipment,
High-performance buildings use less operating energy,
Embodied Energy importance —upto 15.7 % of total energy consumption.

For reducing Embodied energy —Use local materials/ materials in natural form- which
consume less energy for manufacturing --buildings made of wood have lower
embodied energy than steel/concrete

For reducing Operating energy —-reduce air leakage through building envelop
--Specify high-performance windows

--Provide extrainsulation in walls, ceilings, and floors.

-- use Passive solar building design

-- Orient windows and walls rationally ,

-- Use trees shade windows /roofs during summer for cutting sun- in hot areas/zones
- while ensuring maximizing solar gain in winter-in cold areas

-- effective window placement (day lighting)-- to provide more natural light /reduce need
for electric lighting during day.

lar water.h




Enerey ificisncy- Ermoocliscl erisrey

& What is embodied energy?

The guantity of energy required to manutaciure, and

s}’

supply 1o the point of use including:

““5 & e
;>
«  Extrachon +«  Assembily
» Transpartation + Instalation
« Manulsctiurng o Some delintions also inGude

Cissssoembly & Removy
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Bullding Envelop-
Heat Loss/Gain,
Cooling

Natural Light,

_Ventilahen= "~ »_
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Building Envelope

-Divides —natatrse VIO aCE VAIR® =

--First line of defense- against natural forces —rain , heat,
cold, storm

-- Barrier between interior/exterior of a building

- controls exchange of air/water/heating/ cooling In
Interior.

-Components constituting Envelope; Roof, Walls, Doors,
Windows, Foundations, Projections, Recesses, Louvers;
shading devices

--Envelop- Involves structural loads , air, heat, moisture
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=fficiancy of Sulilcdine Enveloos

HOW HEATIS LOST FROM AN UNINSULATED HOME

A% Ihroagh ceikng

Hrodt 1¢ ast fram huild-
togs hrough the wall,
coitng, windowe and
doscs oo throagh gaps
ant crevices, in olde
buildizgs heat ubo
escapes thiough gaps
ia the linog and sul.
ade eladding or
thraogh the chims sy

11% thraugh vt wtios

I4% threagh wals 12% thraugh gazing

Fig 2



FACADE ARTICULATION

*Max. ventilation
*Orientation of smaller
side of structure along
east-west

*North-south orientation
for max. air movement
*High density of facade
that is open and yet
shaded.

*Faint/pale colours on
outer surfaces

*Building materials with
insulating/reflecting
properties that resist heat
transfer. "

A




Solzr Sriziclirie

Solar control / shading --directly impact -- energy efficiency

 -Shading devices —fins/ chajjas (overhangs) designed

' --to get a minimum exposure of sun in summer

' --while allowing winter sun inside the space.

' -- helps in regulating /reducing electrical load on building.

 -- Solar orientation important -- while designing an effective
shading device.

- Some solarshadlng elements -- trees, hedges, overhangs,
V W - 1N lcient blinds, and

e




Solar shading

EEEEEEEEEEEE
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Orient longer facades along the north. This will provide glare free light in summer from north without shading and winter sun penetration from the south.

x——-}

er—p

- 7| degree

/ )
if a site has multiple buildings, they should be arranged in Place buildings at a 30 or 45 degree angle to
ascending order of their heights and be built on stilts the direction of wind for enhanced ventilation.
to allow ventilation Form can be staggered in the wind facing direction
also to achieve the same result.

. ™

/‘\_—/ f d
J
Taller forms in the wind direction of

prevailing wind can alter the wind movement pattern staggered layout helpsii lﬂ
for low lying buildings behind them accentuating wind movement

wzD
negative pressure




Louvres can direct airflow upward or downward.

A canopy over a window tends to direct air upward.

_.=J

o

A gap between canopy and wall ensures
a downward pressure.

Downward pressure is improved further in
the case of a louvered sunshade.

_cross-ventilation

_higher up
windows to allow
hot air to escape

_smaller inlet
windows facing
prevailing winds
and larger outlet
windows on
opposite side




Designing
with Regional

Climate
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Climate



-1 This zone lies in western and central part of India, jaisalmer,
jodhpur, etc.

- This region is usually flat, sandy, rocky ground with spares
vegetation of cacti thorny bushes.

1 Water level is very low here.

- The diurnal variation in temperature is quite high more than
10°C.




Thermal Requirements

Reduce Heat Gain

Decrease exposed surface area
Increase thermal resistance
Increase thermal capacity (Time lag)

Decrease air exchange rate
(ventilation during the day)

Increase buffer spaces

Increase shading

Increase surface reflectivity

Reduce solar heat gain

Promote Heat Loss

Increase air exchange rate
(ventilation during night-time)

Physical Manifestation

Orientation and shape of building
Insulation of building envelope/roof/walls
Massive structure

Smaller windows openings, night ventilation

Air locks/lobbies/balconies/verandahs

External surfaces protected-overhangs, fins, trees

Pale colour, glazed china mosaic tiles etc.

Use glazing with lower Solar Heat Gain Co-
efficient-SHGC and provide shading for windows.
Minimize glazing in East and West

Courtyards/wind tower/arrangement of openings
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Unclarstancline Orjentatior

5. Building Orientation and Shading
5.1 The building shall be oriented with the long sides facing north and south whenever
the site and location permit such orientation.

(
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Minimise solar gains with passive shading

Ventilate roof space to Qép =N
minimise temperature (S
differential across bulk <2HY

ceiling insulation >
- OO0V / S%&Q
3V

| : :

RF| = refiective foil insulation



INDIGENOUS HUMAN HABITAT INDIA
A Product of evolution in response to ecological context
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4.Passive downdraft evaporative cooling (PDEC) with night sky cooling

* The system comprises a down draft evaporative

cooling tower the fine drops of water is sprayed

vertically downwards with the help of mirconisers. o
* jtispossible to achieve 26 deg.cin peak summer -
* |tis possible to achieve of 16 deg,c in |

Hyderabad using this system
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BUILDING DESIGNS FOR HOT & HUMID ZONES

CLIMATIC DESIGNS

FErnvironmental Scierice I (KKSB I2716)
Session 2. 2009/2010

Prepared by: Nik Lukman Nik Ibrahim

Hot & Humid Regions

Climatic conditions:
-high rainfall and high humidity.

-temperature range around 30 - 35°C and is fairly even during the day and
throughout the year.

-due to minimal temperature differences, winds are light or even non-existent
for longer periods.

-heavy precipitation and storms occur frequently.




Thermal Requirements

Physical Manifestation

Reduce Heat Gain

Decrease exposed surface area

Orientation and shape of building

Increase thermal resistance

insulation of Roof and wall

Reflective surface of roof

Increase buffer spaces

Balconies and verandahs

Increase shading

Walls, glass surfaces protected by overhangs,
fins and trees

Increase surface reflectivity

Pale colour, glazed china mosaic tiles etc.

Reduce solar heat gain

Use glazing with lower SHGC and provide
shading for windows. Minimize glazing in East
and West

Promote Heat Loss

Increase air exchange rate (ventilation during
night-time)

Ventilated roof construction, courtyards/
wind tower and arrangement of openings

Decrease humidity levels

Dehumidifiers/desiccant cooling




R
Warm & Humid
(climate in India)

The warm and humid zone covers the
coastal parts of the country, such as Kerala,

i Tamilnadu & Goa. The main design criteria
in the warm and humid region are to
reduce heat gain by providing shading, and
promote heat loss by maximizing cross
ventilation.

RPETG]



BUILDING DESIGN IN WARM-HUMID ZONES

Provide maximum ventilation and free air movement by large
openings.

Provide maximum shading of direct and diffuse solar
radiation.

Avoid heat storage.

Use reflective outer surfaces.

Use ventilated double roofs.

Use vegetation to moderate the solar impact
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HOT AND HUMID

Orientation and ventilation:

*Semi - openspaces for light and air movement .

*Buildings shouldbe spreadout with large open spaces in between for uninterrupted
air movement.

*Cross ventilation is very important. large openings to unobstructed air path and to
ensure proper ventilation.

*The openings should be shaded by external overhangs. Outlets at higher levels to
vent hot air.

*Proper water proofing and quick drainage of water is essential due to heavy
Rainfall.
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CLIMATE



Moderate climate

UThe temperate climate has mild to warm summers and cool
winters.

UThe need for winter home heating is greater than the need
for summer cooling.

4 It is a relatively comfortable climate, especially near the
coast, where summers are cooler and winters warmer than




Thermal Requirements

Physical Manifestation

Reduce Heat Gain

Decrease exposed surface area

Orientation and shape of building

Increase thermal resistance

Roof insulation and East and West wall
insulation

Increase shading

East and West
Walls, glass surfaces protected by overhangs,
fins and trees

Increase surface reflectivity

Pale colour, glazed china mosaic tiles etc.

Promote Heat Loss

Increase air exchange rate (ventilation)

Courtyards and arrangement of openings




MODERATE

*SOLAR RADIATIONS (Moderate)
*TEMPERATURE RANGE (17-34°C)
*HUMIDITY (30-809%)

*PRECIPITATION (<1000mm)

~FBSTOR LTINS
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{Local Places (Pune,Bangalore, Etc.)}

*REDUCE HEAT GAIN BY SHADING DEVICES

*WALLS FACING EAST & WEST PROTECTED
BY OVERHANGS.

*COURTYARD PLAN
*WINTER HEATING IS MORE IMPORTANT
*SMALL OPENINGS IN EXTERIOR OF BUILDING

*PROPER CROSS VENTILATION
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CLIMATE



MSHEDPUR

AS PER NATIONAL BUILDING CODE, 2005
THECLIMATIC ZONES IN INDIA IS-
| HOT-DRY
2 WARM-HUMID
3 COMPOSITE
4 TEMPERATE
5C0LD

As can be seen from map the whole of
Jharkhand, except a small portion of it to the south,
falls within the composite zone of climate. Study-

| Arca Ranchi district falks entirely in compasite zone.

Hot and dry summer,
followed by a humid
season with monsoon
rains. With the departure
of the monsoon it
gradually becomes
comfortable in autumn,
followed by a relatively
short winter (3 months)
with the cloudy and wet
as well as sunny periods.
Before the summer returns
there i1s a comfortable but
short spring season.




LOCATION AND MAIN CITIES

+ The composite zone
covers the central part of
India. Some cities that
experience this type of
climate are New Delhi,
Kanpur and Allahabad.




Thermal Requirements Physical Manifestation

Reduce Heat Gain in Summer and Reduce Heat Loss in Winter

Decrease exposed surface area Orientation and shape of building. Use of trees as wind
barriers.

Increase thermal resistance Roof insulation, wall insulation

Increase thermal capacity (Time Lag) Thicker walls

Increase buffer spaces Air locks/Balconies

Decrease air exchange rate Weather stripping (

Increase shading Walls, glass surfaces protected by overhangs, fins and
trees

Increase surface reflectivity Pale color, glazed chins mosaic tiles, etc.

Reduce solar heat gain Use glazing with lower SHGC and provide shading for

windows. Minimize glazing in East and West

Promote Heat Loss in Summer/Monsoon

Increase air exchange rate (Ventilation) Courtyards/wind towers/arrangement of openings

Increase humidity levels in dry summer Trees and water ponds for evaporative cooling

Decrease humidity in monsoon Dehumidifiers/desiccant cooling ‘




Design Strategies in Composite Climate

Plan the building around the
courtyard.

* Reduce heat gain 1n the building ——
through building envelope. |

* Plan water bodies

* cavity walls, terrace gardens, light
shelves.

CROSS VENTILATION AT THE
MICRO LEVEL THROUGH
OPENINGS
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Thermal Requirements

Physical Manifestation

Reduce Heat Loss

Decrease exposed surface area

Orientation and shape of building. Use of
trees as wind barriers.

Increase thermal resistance

Roof insulation, wall insulation and double
glazing

Increase thermal capacity (Time Lag)

Thicker walls

Increase buffer spaces

Air locks/Lobbies

Decrease air exchange rate

Weather stripping and reducing air
leakage.

Increase surface absorption

Darker colours

Promote Heat Gain

Reduce shading

Wall and glass surfaces

Trapping heat

Sun spaces/green houses/trombe walls
etc.




Design Strategies in Colg

Glazing windows up to 25%
floor area

Double glazing to avoid heat
losses during winter nights.
Adopt Trombe walls.
Sunspaces
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Case Studies
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Generating 15% energy from windmills

Two 240 meter twin sky scrapers joined by

hree wi



https://www.skyscrapercenter.com/building/bahrain-world-trade-center-1/998

YEAR OF COMPLETION- 2011

SITE AREA-10635SQ.M.

PROJECT AREA- 214,100SQ.M.

(2.3MILLION SQ.FT)

NO. OF STORIES- 71

HEIGHT OF BUILDING-309 M

ENERGY EFFICIENCY ACHIEVED

THROUGH

SOLAR PANELS

PHOTO VOLTAIC CELLS

WIND TURBINES

DAY LIGHT HARVESTING

| - DOUBLE SKIN CURTAIN WALLS
" ——— CHILLED CEILING WATER

U FLOOR,VENTILATION

|
)
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Indoor Environmental Quality

Indoor Air Quality I8 continuously
monitored and  minimum frésh air 1s
pumped into the conditioned spaces at
alltimes

Fresh air is glso drawn into the building through
wind towears

Use of kow Volatle Crganic Compound (VOC) Pants
& Coatings, Adhesives, Sealants and Carpets
Maximum day lighting

Operable windows and Ighting controls for better
day kghting and views

Fenastration maxerized on thé north crientation

Daykght & Views (Giazing)
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Location

Hyderabad, India

Typa

Office Buikiing

Slze

* 45acres(Totalsite area)

« 1,B8588qm (Total bulltup araa)

« 1,1158qm (Total air conditioned area)

Bulkiing detalls

¢ Oftcebulidng

*  Seminarhall

¢ Green Technology Cantre displayng the latest and emerging
graen bulidng materials and technologies In India

*  Large number of visitors are eecortad on green bulding tour

Raling

Awarded with LEED Platinum for New Construction (NC) v 2.0 by the

US Graen Bulding Council (USGEC) In November 2003

This was the first green bulding in the country. Hence,
e incremental cost was 18 % highes.

However, gréen bullings coming up now are baing
delvered at an incremental cost of 6 - 8%. The initial
incremental cost gets paid back in 310 4 years.

Benefits achieved so far

Cwar 1,20,000 IWh of energy savings per year as
compared to ASHAAE 80.1 base case

Potable water savings of 40% vis-A-vis
conventional bulding

Excallentindoor ar quality

100 % day lighting (Adtificial lights are swilched on
|ust bedore dusk)

Higher praductivity of occupants

* Energy savings
120,000 kWh | year

* Reduction in CO2
emissions
100 tans | yoar (Buiking
I8 functional since
January 2004)

o Water savings
A0% reduction In
potable water
consumption

* Renowable energy
generated

31.000 kKWh / yesr

Povking shoded wih yees

ci

Confederation of Indian Industry
Cli-Sohrabji Godrej Green Business Centre

S Srinivas

Frincipal Counsalior

Cll-Sonrabji Godrej Green Busingss Centra,

Survey No 64, Kothaguda Post, Hyderabad - 500 084
Tel: +91 40 44185111, Fax: +91 40 23112837
s.erinivas@eil.in | igbc@cilin

cn

Contederation of Indlan Industry

Hydﬂrlbld the city of pearls and an T Y e S, %
Y sleepy hamiet studded with

IT hub of India can now boastof one of  yndulating terrain and 8 rocky

the Greenest Buildings in the world. landscape to a focal point on all

Cli = Sohrabjl Godrej Green Business  aspects related to Green.

Centre (Cll = Godrej GBC), Hyderabad,  Amidst Surr ded by the

s 8 unique and successful model of
public = private par p b

HITEC City and an up=market

the Government of Andhra Pradesh,
Pirojsha Godrej Foundation and the
Confederation of Indian Industry (ClI),
with the technical support of USAID.

Cll = Godrej GBC bullding has been
ded the prestigi Pl
rating' under LEED (Leadership in
Energy and Environmental Design)
program of USGBC (US Green Building
Council). The Clt »Godre] GBC bullding
is the first LEED Platinum Rated Green
Building outside of USA and the third in

the world,

idential ares, the 20,000 sq it
bullding stands out as a symbol of
harmony between nature and
architecture,
The Cll = Godrej GBC is the Centre of
Excellence for Green Buildings,
Energy Efficlency, Renewable
energy, Environment & Recycling,
Water Management and Climate
Change activities in India,

The inner courtyard of the buding

)

Indian Green Building Council




gi’een Features

he Cll - Godrej GBC bulding heralde the begnning of the
irean Bulkding movement in Indla.

he building has been rated based on the following features:

o Water Efficiency

¢ Sustainable Site

e Energy Efficlency

¢ Materials & Resources

*  |ndoor Environmental Quality

Water Efficiency
Zero water discharge bullding

o The entire waste wator, grey & black water
generated in the buikiing is treated by
Phytoremediation or Natwal Biological
System (NBS). The system uses & wide
range of natural elemants such as plants
with proven remediation abilities,
sediments with dilferent physical and
chemical properties and various
Hydrology regimes 1o treat the waste
water. The treated water is reused for
landscaping

*  Waterdass unnals usad in men's rest room

» Rain water harvestng system to rouse
Strom water

o Water efficient fixtures - ultralow & low flow
flush fodures

Physvemanenca

Sustainable Site

Minimum disturbance to the site

* The building design was
conceived to have minimum
disturbance to the surrounding
ecological environment. The
disturbance 10 the site was limited
within 40 feet from the building foot
print duning construction phase

* This has ensured to retain majonty
of the existing flora & fauna and
natural microbiological oeganisms
around the building

e Extensive erosion and
sedimentation control measures to
prevent top soll erosion have been
done at the site during
construction

¢ Largevegetative open spaces

Roof Garden

_ :
Dowble Glazing

Energy Efficiency

Installed the state-ol-the-art Building Management
System (BMS) for real time monitoring of energy
consumpbion

Use of aerated concrete blocks for facades reduces
15 - 20 % kead on airconditioning. U4alue of solid wall:
0.57Watt/sqmK

Double glazed units with argon gas Mling betwaen the
glass panes, have enhanced the thermal properties.
Ualue of double glazing: 1.70 Watt /eqm K

Water cooled scroll chler: 0.8 kW | ton (Water cooled
scrollchilar system with CoP; 4.23 at ARl condition)
Installed two 25 TR chilers

Sacondary chiled water pumpe installad with Variable
Fraquancy Drives (VFDs)

Energy efficient lighting design through Compact
Fluarescent Lamps (CFLs)

Rool garden covering 60% area. U-Value of roof:
0.294Watt/sqm ‘K

Other Notable Green Features

* HFC Based rafngerant in chilers

J
o Swales for stom water colection Renewable Energy

* Elactic vehicle for staff use * 20 % of the building energy requraments
ara caterad by Solar Photovoltaics

The Solar PV has an installet capacity of

o Carparking shadad with trees

*  Energy Efficiency Incex (EEI) - B4 kWh [ sqm | year 21.5KkW

Materials and Resources

Fumiure made of composie wood

80% of the materials used in the bulding are scurced
within 500 miks from the project sita, Most of the
construction material = also having post consumer &
industrial waste as a raw material during manutacturing
process

Fly - ash based bricks, glass, aluminum, and ceramic
tiles, which have post consumaer and industral waste are
used in constructing the building to encourage usage of
recycled content

Oftice furniture Is made of bagassa based composite
woodd

More than 50% of the construction waste & recycled
within the bullding or seént to other sites and dwvared from
landhil

Sahaged tes for pWar clagavig

Solar Phoovollacs




Cold Zone Composite Zone

» Himurja Office Building, « ITC Green Centre, Gurgaon (1,70,000sqgft)
Shimla (635sqmts) = Wipro, Gurgaon (175000sqf)

« Himachal Pradesh State « Transport Corporation of India (2750 sqmts)
Cooperative Bank (1650sqmts)

« Sclar Energy Centre, Gurgaon (6943 sqmis)

Hot & Dry Zone . : ' » Vikas Apartments, Auroville
» Torrent Research Centre,

Ahmedabad (19,700sqmt)

* Sangath, Ahmedabad (585sqmt) Warm & Humid

« Cli Godrej, Hyderabad (20.000sqft)
* Grundfos Pumps, Chennai (40,000sqft)



ELEMENTS OF ENERGY EFFICIENT BUILDING DESIGN - 1

Photovoltaic generation Rootop planh
N ‘/—‘ic_ S

Improving
insulation

Autemaled ventilation
% control

Lighting control using
natural light E I

Lighting contral using o o iciency

detection ! light fixtures
SENEOrs R |
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Restriction
of sunlight

. I
9 m I-:m - m.n._.._.EL

Rainwater utilization High-efficiency heating
systems equipment




‘A Green building makes you

Happy, Healthy and More Productive

Provides_highest quality of indoorenvironment

Optimizes Resources, , Reduces Waste,
Reduces Carbon Footprints

makes building operations cost effective and energy efficient-
create win-win situation for owner; occupant; user; tenant

— ‘Natural Capitalism’
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