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Buildings- Context, Role and Importance

·Buildings-- integral part of human history, growth, development

·Buildings --continue to  define future  journey of human growth 

·Buildings-- manmade environment

·Buildings-- vital for human growth

·Buildings ï are  living organism

·Buildings ïare structures  catering to all human activities

·Buildings --valuable - 80% human life  spent in buildings

·Buildings- full of dualities and contradictions

·Buildings -- largest consumers of energy

·Buildings - largest consumers of resources

·Buildings ïlargest  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-Context,  Role and Importance

ÅBuildingsïprovide optimum/worst living conditions

·Buildings -- make people healthy/sick

·Buildings -- vital to  overcome  human/ ecological 

concerns, global warming, reducing carbon footprints

·Making Buildings Sustainable-- essential to  make  value 

addition to -- resources, environment ,ecology

·Researches made/Studies carried out  revealed ð

·Green/sustainable  buildings-- create win-win situation for 

owners, occupants & users

·A  Green School-makes learning easy & more meaningful

·A Green House--makes people happy, healthy, productive

·A  Green Hospital-- cures patients quickly

·A  Green Shopping Mall-- increases sale / profits



Buildings- Built Environment
Å Operational domain of   Architects /Engineers revolves around:

Å-- Siting,

Å-- designing, 

Å--construction, 

Å--operation,

Å-- maintenance  

Å--Demolition and

Å-Reconstruction 

Å-creating state of art built environment.

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

Å Considering  implications of  Buildings-- resources, 
environment / ecology  -- Going green-- a necessity ïfor  
sustainable tomorrow

Å -Each building unique--requires different options  for greening 
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Population Scenario- India-2011
Å Population of India reached

Å 1210 million in 2011

Å 1420 million in 2023- to become most populated 
country ïrelegating China to p 2nd position-

Å 2050- Indian population- 1600 mil.

Å -- 50%  in Urban India.

Å During last 100 years, India witnessedð1911-2011

- -Urbanization level going up by 3 times

- --Urban settlements growing merely 4 times

- --Total Population multiplying 5 times

- -Urban population increasing 15 times  

- -Rural population increasing 3.5 times

Å Increased population requires; 

Å --More cities, 

Å -- More housing, 

Å -- More educational/ healthcare/  institutions

-- more Buildingsïmore built space to be added

-India needs 700-900msmt. Of built space annually 



BUILDINGS --AS CONSUMERS OF RESOURCES 

ÅBuilt environmentïsignificantly impact environment /consumption of
resources/generators of waste/climate change/rising temperature:

ü16% of worldôsfresh water withdrawal.

ü25% of wood harvested.

ü30% of consumption of raw material.

ü50% of global energy consumption.

ü35% of world's CO2 emission

ü40% of Municipal solid waste.

ü50% of Ozone depleting CFCôsstill in use.

ü30% of residents having sick building syndrome

Å--70% of global warming outcome of ;

Å--built environment & transportation

-- Majority of existing buildings--- low concern for energy
conservation
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Vitruvius-Three Pillars of Architecture



Changing construction perceptions



Implications of Built Environment

Å



ÅGreen Buildings-

ÅNeed , Definition& 

Advantages



SDG 11- Make cities / human settlements-

inclusive ,safe, resilient and sustainable 



Defining Green Building- WGBC
­ ©Greenª building isa building that;
­- in its design, construction / operation,
­- reduces / eliminates
­--negative impacts, and
­--creates positive impacts
­--on our climate /natural environment.

ÅWGBC  committed -- achieving  following goals by 2050:

Å - limiting global temperature rises to 2 degrees Celsius;

Å - reducing  building /construction sectorôs CO2 emissions 

by 84 gigatons ; 

Å -- ensuring all buildings made net zero emissions.

Å -- ensuring  buildings /construction sector fulfill ambition 

of Paris Agreement.

https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Carbon_dioxide


Defining- Green Buildings



Green Building- Characteristics 
ÅEnergy focused-efficiency in energy- Instead of Consuming 

Enrgy Buildings to produces Energy

ÅWater focusedðconservation of water

ÅResource focusedðefficiency in using Resources

ÅMaterial-focused  -Using  materials that minimize  

environmental impact .

Å Sustainability focused- Designing buildings Using 

Construction  processes -- environmentally sustainable.

ÅDesigned Focused- minimizes impact on environment.

Å Indoor air quality focused- Provide  best possible indoor 

air quality 

Å Human  focused- promote good health for users

Å Site Focused- Causing  minimum site  disturbance 

Å Durability focused- Remains  durable.

Å Land Focused-- Remains Compact-saves/conserves land



Advantages of Green Buildings



Tangible Benefits

ÅReduce operating costs

ÅOptimize life cycle

economic performance

ïSustained savings

× Energy savings: up to 50 %

× Water savings:  up to  40 %

HPCL-Admin Building, Vizag



In-tangible Benefits of Green Design

Å Environmental benefits

ïReduce impact on  environment

Å Health and Safety benefits 

ïEnhance occupant comfort

Å Improve Productivity of  occupants 

ISRO -NRSC, Shadnagar, Hyderabad



Åi. Green Buildings  help in :

Åii. saving in energy consumptionðup to 50%

Åiii. saving in water consumption- up to  40% 

Åiv. Reduction in carbon emission -- 35%

Åv  Reduction of -- 8000-12000 Tons Co2 / million Sq. ft. of built space

Åvi Saving -- 3 MW  in connected electric load / million Sq ft built space

Åvii Reductionof- 70% waste to facilitate easy handling 

Åviii Reduced  load- on municipal water handling plants

Åix  Enhance brand image--attracting national / international companies

Åx  Better returns-- due to higher rents

ÅBenefits to State :
ÅReduction of electric demandïReduced  production capacity- saving 

21000- 27000 MW for new construction to be added

ÅReduction in solid waste- less waste to be carried/dumped

ÅReduction in water requirement  - using less water /less waste /smaller  

network ïsupply/waste- lower development/operational cost

Å--Financial benefits, Environmental  benefits, Social benefits

ADVANTAGES OF GREEN BUILDINGS 



Green Buildings-

life cycle costs 

Operating Cost 89%

Maintenance/

Consumables 1%

Initial Cost 
10%



What constitutes -- Cost of Building 
·Initial cost  (short term)& Life-cycle cost (long term)

·Life Cycle Cost of building depends upon:

I     Cost of land

ii     Cost of construction- Initial cost

iii    Cost of maintenance and

·iv    Cost of parts replacement cost 

·v.    Disposal cost or salvage value, and

·vi    Useful life of  system or building

·Building cost viewed --in both  -- short term & long term  

·Building cost  also evaluated  -- Initial Cost &  Life Time 
Cost

·Short Time Cost includes-- Initial Cost of Construction 
of  building

·Long Term Cost component --- whole life cost.

·-- To promote economy in buildingïLife 
cycle  cost of building  will be critical



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



Traditional Buildings

ÅVs

ÅGreen Buildings



Traditional  Buildings Vs Green Buildings

ÅTB- Limited involvement of  project members-

limited to their trade & specialization

ÅGB- Project members involved right from beginning to help   

design/ planning process

ÅTB- Project gets more intensive as it progresses-

Less time spent in beginning

ÅGB-Project starts intensively--- with  more time spent in 

meetings/discussions

ÅTBïDecisions made by few stakeholders- owners, 

architect, contractor

ÅGBðDecisions made by team--- based on research, 

discussions,  brainstorming sessions 



Designing Traditional Buildings Vs Green   Buildings
ÅTB- involves adoption of  linear approach

ÅGBð adopt Integrated  approach 

ÅTB-Focus  to reduce -upfront  capital cost

ÅGB- Reduces- long term O&M costs

ÅTBðSystems considered in isolation --leading often to                          

over-designing/over-sizing

ÅGB- Building performance  assess impact of each system 

individually/collectively to create optimum design

ÅTB- Project members undertake limited responsibilities

ÅGB-Members share equal responsibilities /work jointly 

ÅTB-Linear process ends when  project is completed

ÅGB-Evaluating  performance of buildings/userôs 

satisfaction through post- evaluation surveys /energy audit



ÅDesigning Green 

Buildings 



Designing  Green Buildings
i Decision to Build Green - taken initially in  design process for:
Å--Maximizing  green potential

Å --Minimizing re-design

Å --Assured overall success and 

Å --Achieving  economic viability of Green Building Project

ÅIi. Setting  Green Goals/ Objectives for:

Å -Energy Efficiency

Å --Water consumption

Å --On site treatment of rain/storm water

Å --Material/ Resource management

Å --Construction waste Management

iii. Building a Green Team-
Å --Hiring a design team of-- Architect, Engineers, Consultants with 

expertise, knowledge, experience, understanding of Green Concept

ÅIv Adopting an Integrated Approach to Design-

Åv  Key Principles /Strategies-
Å i Sustainable built environment, 

Å Ii Water/waste management , 

Å Iii  Energy Management,

Å Iv  Material/ Resource Management  and 

ÅV Indoor air Quality 



Designing  Green Buildings
Å 1. Adopting integrated approach to building design

Å 2. Design    based on Climate

Å Macro Climate ïRegional climate;  Meso Climateïlocal climate 

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

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

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

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

Å 6.  Planning of Building-- optimize site, size, shape,  planning spaces,  allocating 

uses, placing  rooms, circulation, promoting  building efficiency, promoting  natural 

sunlight, air / ventilation

Å 7.Designing Building Envelop--ïMass ïspace relationships/ solids/voids, 

positioning ïopenings/projections, shading devices, height, shape of  building, natural 

lighting and ventilations etc

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

Using non-toxic, sustainable materials  

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



Designing  Green Buildings
Å 10.Indoor Air Quality-Creating optimum living conditions for occupants

Å 11.  Nature-- making best use of nature; natural resources ; sun/wind energy

12. Site-Optimizing  use of site potential 

13    Loads--Minimising self/structural ïlive load 

14  Energy--Generating  on-site  renewable energy.

15 Planning-- with energy as focus,

16    Water--Minimizing water consumption

17  Environment -Preserving/promoting  environment in design, 
construction and operation

Å 18  Quality of life-- occupants in design, construction  operation

19 Reuse/ Recycling -- Promoting re-use and recycling

Green Building practices expands/ complements 
- economy, 

-utility, 

-durability, 

-comfort.

Å



Integrated Approach: Green 

Buildings



DaylightingLocal materials

Indian Way of approaching design 
Å Rediscovery  Indian ethos- Making optimum use of 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 

ViewsWater body



5 CLIMATIC ZONES IN INDIA



CLIMATIC ZONES AND 

THEIR CHARACTERISTICS

Å



Heat Transfer  



Heat Transfer by SUN 



Heat Transfer in Buildings 





Integrated Design Process

·Five Climatic Zones In India-
·Hot and Dry
·Warm and Humid
·Moderate / Temperate
·Cold (Cloudy/Sunny) 
·Composite
·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 ,
·-- Fenestration,
·-- Performance standards





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 Air locks/lobbies/balconies/verandahs

Increase shading External surfaces protected-overhangs, fins, trees

Increase surface reflectivity Pale color, 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







ÅHOT& HUMID

ÅZONE



Warm and Humid 

Climate Zone 

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





ÅModerate 

ÅClimate



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



ÅComposite

ÅClimate



Composite Climate Zone-
Comfort requirements and Physical 

manifestations in Buildings 

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





Composite Climate Zone-



Cold-

Cloudy/Sunny

ÅClimate



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 cacity (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.



Cold (Cloudy/Sunny) Climate 

Zone- Comfort requirements and 

Physical manifestations in Buildings



SOLARIUM





Cold (Cloudy/Sunny) Climate Zone



LOCATION  OF CITY



Understanding Site, 

&

Site Analysis





Site Analysis- Factors  To be  

considered for Evaluating site
i)   Understanding Site

ii) Location
iii) Orientation- rising sun- position of a building in relation to an east-west axis.
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


