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Buildings - Role and Importance
·Buildings -- integral part of human history, growth and 

development since inception

·Buildings ðalso to  define future  journey of human growth 

·Buildings -- constitute manmade environment -

·Buildings -- remain vital for human growth

·Buildings ð are  living organism

·Buildings ðcater to all human activities

·Buildings - full of dualities and contradictions

·Buildings -- largest consumers of energy

·Buildings - largest consumers of resources

·Buildings ðlargest  generators of waste

· Buildings - largest  polluter of environment /ecology

·Buildings --- responsible for  largest carbon footprints

·Buildings -- responsible for global warming

·Buildings -- major determinant of global sustainability

·



Buildings - Role and Importance

·Buildingsðproviders of  optimum/worst living conditions

·Buildings -- make people healthy/sick

·Buildings --critical because 80% human life  spent in buildings

· Buildings  vital to  overcome  human/ ecological concerns

·Making Buildings Sustainable -- essential for;

· -- making  value addition to;

·-- resources,

· -- environment ,

· --ecology

·Studies  have  revealed ñ

·A  Green School --makes learning easy/ more meaningful

·A Green House --- makes people happy and healthy

·A  Green Hospital -- cures patients quickly

·A  Green Shopping Mall -- can increase sales / profits



Buildings - Built Environment
· Operational domain of  professions of Architecture/ 

Engineering revolves around;

·--creating state of art built environment, involving;

·--Siting

·-- planning/ designing, 

·--construction, 

·--operation,

·-- maintenance  

·--Demolition and

·-Reconstruction 

--Professionalsðhave  critical role & responsibility for  

--making  value addition to -resources ,environment ,ecology

·-- by creating sustainable built environment.

-- Going green --necessity--to ensure -sustainable tomorrow

---Each building remains unique

--need different options to make it green





Population Scenario - India -2011
·Population of India reached

·1210 million in 2011

· 2050- Indian population - 1600 mil. -- 50%  in 
Urban India.

·During last 100 years, India witnessed ñ

- -Urbanization level going up by 3 times

- --Urban settlements growing merely 4 times

- --Total Population multiplying 5 times

- -Urban population increasing 15 times and 

- -Rural population increasing 3.5 times

· Increased population requires 

· --More cities,

· -More Buildings 

· More housing, 

ÅMore educational/ healthcare/  institutions



BUILDINGS AS CONSUMERS OF RESOURCES 
ÅBuilt environment impact environment / consumption of resources :
ü16%of worldõsfresh water withdrawal .
ü25%of wood harvested .
ü30%of consumption of raw material .
ü50%of global energy consumption .
ü35%of world's CO 2 emission
ü40%of Municipal solid waste.
ü50%of Ozone depleting CFCõsstill in use.
ü30%of the residents having sick building syndrome

( Roodman and Lenssen, 1995)
Å70%global warming --outcome of buildings / transportation
ÅExisting buildings --low concern for energy conservation .
ÅConsidering annual addition of- 700-900msqmts
Å- energy/ environment implications can be critical .
ÅBuildings to be designed /constructed and operated with utmost
care for
Å- energy
Å--sustainability
Å--resources



Changing construction perceptions



Designing Built Environment

·



SDG 11- Make cities and human settlements 

inclusive ,safe, resilient and sustainable 



Need for Green  Buildings
·---Considering   major implications of built environment

·-- buildings  made     Sustainable ---Energy efficient --Eco-
friendly - Water efficient -- Green 

·large Reduction of --- Energy  / Resources/ Green house 

gas emission possible by; 
üAdopting integrated approach to creating built environment.
üEvolvingclimatic responsivebuilding designs
üUsing Energy efficient - low energy -Materials -- Equipment---

Technologies.
üRetro fitting of existing buildings.

ü--for making buildings sustainable
ü--- new field -òGreenBuilding" -- gaining momentum

· --Sustainable Dev  Goals also calls for; 

· - -Promoting Energy efficient buildings,

· -Net Zero energy buildings and

· - Green Rated Buildings



Defining - Green Buildings



Tangible Benefits

·Reduce operating costs

·Optimize life cycle

economic performance

ƁSustained savings

× Energy savings: up to 50 %

× Water savings:  up to  40 %

HPCL -Admin Building, Vizag



In-tangible Benefits of Green Design
· Environmental benefits

ƁReduce impact on environment -- Reduce destruction of 

natural areas, habitats, biodiversity

· Health and Safety benefits 

ƁEnhance occupant comfort -- Improve Productivity of  

occupants 

ISRO -NRSC, Shadnagar, Hyderabad



Building Year 

awarded

Built - in Area

(sq.ft )

Rating

Achieved

% 

Increase 

in cost

Payback

(Yrs)

CII-Godrej GBC, 

Hyderabad

2003 20,000 Platinum 18 % 7 years

ITC Green Centre, 

Gurgaon

2004 1,70,000 Platinum 15 % 6 years

Wipro, 

Gurgaon

2005 1,75,000 Platinum 8 % 5 years

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

Spectral Services 

Consultants Office, Noida

2007 15,000 Platinum 8% 4 years

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

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

Cost of Green Buildings -Indian Experience

×Cost showing a decreasing trend over the years
× Incremental Cost lower -- if base design has already factored normal Green features



Green Buildings- life cycle costs 

Operating Cost 89%

Maintenance/

Consumables 1%

Initial Cost 
10%



Designing  Green Buildings
i Decision to build Green - taken at  earliest in  design process for : :
· --Maximizing  green potential

· --Minimizing re -design

· --Assured overall success and 

· --Achieving  economic viability of Green Building Project

· Ii. Setting  Green Goals/ Objectives for :

· -Energy Efficiency

· --Water consumption

· --On site treatment of rain/storm water

· ñMaterial/ Resource management

· -Construction waste Management

· Iii. Building a Green Team -
· --Hiring a design team of Architect, Engineering Consultants with expertise, 

knowledge, experience, understanding of Green Concept

· Iv Adopting an Integrated Approach to Design -

· v Adopting  Key Principles/Strategies -
· i Sustainability in built environment, 

· Ii Water/waste management , 

· Iii  Energy Management,

· Iv  Material/ Resource Management  and      V Indoor air Quality 



Designing  Green Buildings
1--Adopting integrated approach to building design

2.--Design    based on Climate

· Macro Climate ðRegional climate ;  Meso Climate ðlocal climate 

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

3.--Orientation -- to  optimize natural light and  heat gain/heat loss

4-- Sun movement -- to maximizes use of free solar energy for heating 
/lighting

5.--Wind direction ---using movement of air for  ventilation/ cooling

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

7. --Designing Building Envelop --ðpositioning  of openings and projections, 
planning for shading devices,  determining height/ shape of  building, 
natural lighting and ventilations etc

8.--Materials - Materials used for buildings - low embodied materials locally 
available and - in  natural form, lightweight ðreduce self load

9.--Technology - cost- effective/ material efficient, speedier construction, 
energy efficient

10.-Indoor Air Quality - Creating optimum living conditions for residents



Rediscovery of the Indian ethos
· 5 elements of Nature (Panchabhutas)

Prithvi (Earth) Site Selection and Planning

Jal (Water) Water Conservation

Agni (Fire) Energy Efficiency

Vayu (Air) Indoor Environmental Quality

Akash (Sky) Daylight, Night Sky Pollution

Daylighting
ViewsWater Body Local materials



Integrated Design Process
·Five Climatic Zones In India -
· Hot and Dry
· Warm and Humid
· Moderate / Temperate
· Cold (Cloudy/Sunny) 
· Composite

·All green buildings cannot  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 ,
· -- fenestration,
· -- performance standards



INDIAN  CLIMATIC  ZONES 





Hot and Dry Climate Zone -
Comfort requirements and Physical manifestations in Buildings

Thermal Requirements Physical Manifestation

Reduce Heat Gain

Decrease exposed surface area Orientation and shape of building

Increase thermal resistance Insulation of building envelope/roof/walls

Increase thermal capacity (Time lag) Massive structure

Decrease air exchange rate

(ventilation during the day)

Smaller windows openings, night ventilation

Increase buffer spaces Create Air locks/lobbies/balconies/verandahs

Increase shading Protect External surfaces by- Overhangs, Fins 

and Trees

Increase surface reflectivity Use Pale Colour, glazed china mosaic tiles etc.

Reduce solar heat gain Use glazing with Lower  Solar Heat Gain Co-

efficient-SHGC and provide shading for 

windows. Minimize glazing in East and West

Promote Heat Loss

Increase air exchange rate 

(ventilation during night-time)

Courtyards/wind tower/arrangement of 

openings

Increase humidity levels Trees, water ponds, evaporative cooling



Hot and Dry Climate Zone -
Comfort requirements and Physical manifestations in Buildings



Cavity Walls



Warm and Humid Climate Zone 
Comfort requirements and Physical manifestations in Buildings

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



Warm and Humid Climate Zone 
Comfort requirements and Physical manifestations in Buildings



Moderate/Temperate Climate Zone
Comfort requirements and Physical manifestations in 

Buildings

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/Temperate Climate Zone
Comfort requirements and Physical manifestations in 

Buildings



Composite Climate Zone -

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



Low Impact Design



Cold (Cloudy/Sunny) Climate 

Zone - Comfort requirements and Physical 

manifestations in Buildings

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.



TROMBE  WALL



Solarium



Site Analysis - Factors considered
-Context of Site in Green Buildings ñ
i)   Understanding Site

ii) Location

iii) Orientation

iv) Wind direction

v) Soil conditions

vi) Topography

vii) Vegetation and Natural Features

viii) Hydrology and Precipitation

ix) Infrastructures

x) Surrounding Land uses & Buildings

xi) Vision / Visual Linkages



Site Planning Principles

.

Site Planning to be based on;

i) Neighbourhood Character

ii) Physical Characteristics of site - flora , fauna

iii) Existing Site - Levels and Slopes

iv) Minimum Fingerprints of Building

v) Minimum damage to site

vi) Design with Nature and local Culture

vii) Promoting Pedestrianisation

viii) Using hierarchy of

-- Preservation,

-- Conservation and

-- Regeneration 



Impact of Buildings - minimizing 

Building Footprints



MANAGING SITE - MIN. CUTTING &FILLING





BUILDING ORIENTATION AND SHADING


