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The eclectic century: 19th century AD 

 

 

 

 

 

Glass, cast iron and prefabrication: AD 

1837-1851 

 

Stone cladding and Mugal Architecture 

 

 

Concrete over Metal Structure 

Modernist Movement  

In 20th Century 

Buildings of Two Centuries 

http://www.britannica.com/EBchecked/topic/496607/reinforced-concrete
http://www.britannica.com/EBchecked/topic/496607/reinforced-concrete


ÅHigh Tech Buildings 

 

ÅComputer programmed Sun tracking 

 

ÅUse of  new materials like titanium steel  

  in buildings 

 

 

 

Emergence of Modern 

Buildings in 21st Century 



 Emergence of Green  

 Buildings in 21st Century  

 

 
 

 ÅNatural Materials 

 

ÅResource Conservation 

 

ÅWaste Recycling 

 

ÅUse of renewable Energy 

 

ÅThermal Comfort 

More High Tech 

Integration of Various Concepts 

Address Social Aspects of Climate Change  



Green Buildings Context: Climate 

Change 

 

 

CO2 Measured in Recent Past and 

Rising  Global temperatures leading 

to Climate Change adverse Impacts 



Global Temperature 

Observed Anomalies 2010 
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Indiaôs Greenhouse Gas Emissions 

GHG contribution in CO2 Eq. 2007 



Building Material Flows 

ÇMaterials are critical for buildings - 

overconsumption must be reduced 

ÇTechnology advancement to solve resource 

depletion, pollution ï Designing for reuse  

and recycling 

ÇUse of lightweight materials ï improves 

thermal performance index as well 
 

 

 
Building materials are 

responsible for about 20%of 

GHG emissions from a building 



Building Materials are Energy 

Intensive 

VMaterials Embodied Energies can vary from 0.5 
to 35 GJ/ tons  

VTermed as Low - Medium ï High energy 
materials  

VHigh energy materials like iron, steel, cement 
and others  require efficient manufacturing 
processes to reduce their embodied energy 

VLow energy materials are preferred for 
VStructural and non structural applications 

VWindows and frames 

VPaints and floorings 

VSound proofing 

 

 



Building Material Requirements 

 

ÅNatural Materials 

ÅReused and recycled content,  

ÅLow VOC paints to reduce harmful air 
emissions,  

ÅZero or low toxicity,  

ÅHarvested materials,  

ÅHigh recyclability,  

ÅDurability,  

ÅLongevity,  

ÅLocal production.  

 

 
Reinventing Building Science & Technology 

Sand Stone 



Green Building Materials 

Choices 

 
o Green Wood 

o Green Cement 

o Treated Bamboo 

o Composite materials 

o Lightweight Materials 

o Integration of solar 

collectors in building design 

o Earth Blocks 
 



Bamboo as a Green Material 

Property Bamboo Steel 

Elastic Modulus 20,000 20,0000 

Tensile strength 80-150 160 

Bending strength 70-270 140 

Bamboo as Structural Material 

Courtesy- CRDT, IITD 



Tata Steel has opened a research new centre 

that aims to develop and demonstrate 

ultimate low-carbon, low-energy sustainable 

construction technologies. 

Solar 

Roof 

Color Windows ï Solar Paints 



Green Materials Selection Criteria 

ÅResource Efficiency, its Recycled Content 

ÅIts Impact on Air Quality, its moisture resistance 

ÅEnergy efficiency reduce energy consumption in 

buildings and facilities 

ÅWater Conservation to reduce water 

consumption in buildings and conserve water in 

landscaped areas  

ÅAffordability to achieve life-cycle costs 

comparable to conventional materials 

 



Future Green Materials ï Building 

Nanomaterials 

ÅBuilding Nanomaterials are made of particles 

with nanometer size 

ÅThey allow better void filling, have more atoms 

on surface and improved bonding between the 

aggregates 

ÅNono engineered concrete makes high strength 

/ high performance concrete 

ÅNanosized additives increase strength beyond 

what is attained with conventional materials    

 



Building Energy Demand 

 Energy demand for a building during its 

lifetime can be understood as  

   E = × Ec + × Eo 



Solar Energy Resource on Earth 

ÅSun radiates 1027w energy 
in all directions in the form 
of electromagnetic 
radiation varying from x-
rays to long waves. 

ÅAlmost 99% of the energy 
lies between 0.3µ to 4.6µ  
( ultraviolet-visible-
infrared) 

ÅAt the outer bounds of 
earthôs atmosphere the 
intensity of solar radiation 
is 1368w/m2 per year. 

Absorbed by 

atmosphere and 

earth surface 

47%

Consumed in 

hydrological cycle 

23%

Reflected back to 

space 

30%
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Forms of Solar Energy Extraction 

INPUT 

ÅHeat 

 

ÅLight 

 

ÅChemical energy 

OUTPUT 

ÅThermal Energy ï water 

heater and space heating 

ÅElectricity 

ÅPlant growth by 

photosynthesis 

ÅHydrogen production 

ÅDesalination 

 

12/5/2013 18 mg@2013 



Seasonal Variations of Solar 

Energy 

 



Availability of Solar Energy 

ÅAmount of solar energy falling on different parts of 
the earth is uneven. 

Å It can vary from 

- From summer to winter season many folds  

- Availability of Sunôs energy also varies from 
surface to surface,   

- On an inclined surface it can be a 10% greater 
than on horizontal surface. 

ÅThe changing elevation of the Sun and the greater 
availability of surface area on vertical surfaces in 
winter, are turned to advantage in the design of 
passive solar houses. 



 

Passive vs Active Solar Heat Energy in 

Buildings 
 

ÅTwo ways in which buildings can make 
use of solar energy are  

ïPassive and 

ïActive  

ÅPassive Solar Energy 

ïDesign approach is based on maximum 
capture of solar energy in the building.  The 
heat is then distributed around the building by 
natural thermal conduction, convection and 
radiation. 

 

 



Passive Solar Energy 

ÅAncient Greeks used passive solar techniques 

for heating as well as cooling their houses. 

ÅRomans used tinted glass to retain the heat 

longer and to increase the warmth of the house. 

ÅBuilt East West terraces which can have 

maximum exposure to winter sun. Solar gain is 

high through windows. 

ÅPalaces in India were designed using passive 

solar energy with climatic comfort. 



Contd. 

ÅActive use of solar energy involves use of 

solar collectors of different designs.  

These can then be transferred to building 

and can be used for heating or cooling. 

ÅBuilding that combine both passive and 

active feature are known as hybrid 

buildings. 

 



Boston Solar Decathlon House Using 

Green Technologies 
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Solar Energy Uses in a Green 

Building 

ÅSolar thermal energy can be used in 

water heating, process heat and space 

air conditioning.  

ÅSolar collectors are a set of mirrors 

used for collecting solar heat and 

achieving higher temperatures. 

ÅSolar light energy can be used directly 

for producing electricity. Solar 

photovoltaic arrays convert solar light to 

electricity for meeting lighting and 

cooling needs.  
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Solar Energy Uses in a Green 

Building 

ÅSolar wall is a system that allows solar 

heat to create warmness in the interior 

environment. It can be designed with 

use of perforated metal panels to pre-

heat ventilation air. 

ÅSolar balcony is an enclosed balcony 

that acts as a solar collector.  

ÅSolar dye cells provide color windows 

materials that generate electricity and 

help in low energy sustainable 

construction technologies.  
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http://solarwall.com/en/products/solarwall-air-heating/how-it-works.php


Solar Roof Tops 

Belgium Solar 

Flowers 

Solar Roof in Spain 

Solar 

Home 

in 

Japan 
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http://1bog.org/files/2010/07/spain-solar-panels.jpg

