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In 2009, in a report titled “Buildings 
& Climate Change: A Summary 
for Decision-makers”, Sylvie 

Lemmet, the then Director, Division of 
Technology, Industry and Economics, 
UNEP observes, “The building sector 
contributes up to 30% of global 
annual green house gas emissions 
and consumes up to 40% of all 
energy. Given the massive growth 
in new construction in economies in 
transition, and the inefficiencies of 
existing building stock worldwide, 
if nothing is done, greenhouse gas 
emissions from buildings will more 
than double in the next 20 years. 
Therefore, if targets for greenhouse 
gas emissions reduction are to be met, 
it is clear that decision-makers must 
tackle emissions from the building 
sector. Mitigation of greenhouse gas 
emissions from buildings must be a 

cornerstone of every national climate 
change strategy.”

While the global think-tank meets 
in Paris between Nov 30 and Dec 
11, 2015 to chart out region-specific 
policies to combat climate change, it 
is on the small to medium players in 
the Indian construction and real estate 
industry too to relook at the existing 
practices and systems and make the 
small and affordable changes that 
can go a long way to take care of our 
specie and the planet for the time to 
come.  

With the transcending buzz 
around smart cities, and the increasing 
popularity of the ‘smart’ trends, every 
stakeholder in the construction and 
real estate industrial periphery are 
also adopting this magic word to 
promote their products. What is really 
smart? What can reduce energy waste 
and expenditure for the end user? 

Opines Mr Kshitij Batra, Director 
– Marketing, Schneider Electric India 
Pvt. Ltd to define the smart: Smartness 
changes with time, something 
that is smart today may not be so 
tomorrow. To keep up with the pace 
and smartness, one (a product or a 
company) has to constantly innovate 
and update. Smartness has three 
aspects – energy efficiency is only the 
third in the sequence. The first step 
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to smartness is effective networking 
abilities and next comes optimum 
effect and control.” 

We speak to architects, 
academicians, and manufacturers 
to pull up a not-so-exhaustive list of 
components that can make a building 
smart, and at the same time, allow us 
to do our bit. 

Components
Recron fiber reinforced ECC 
used in plastering and slabs:

(ECC), especially the ones reinforced 
with recron (RECC) and steel (SECC). 

“RECC and SECC are not 
brittle like their ancestors and we 
recommend using these for their 
strength, tenacity, resistance to 
cracking, and its cost effectiveness,” 
he explains. “If composites can have 
lesser fibers, more workability, and 
strain hardening characteristics, and 
require lesser cement, it can work 
better in our situations,” he adds. 
Recrons or recron induced ECCs can 
be added to the plastering mix used 
in the exterior of a building and in the 
slabs used in structuring the buildings. 
This technique rules out the use of 
any chemical admixture. Also SECC 
has been found to be five times more 
stronger than the ordinary concrete. 

Architecture Textiles and 
Membranes
Textiles are increasingly being 
used in architecture and design for 
their adaptability and potential for 
creating awe-inspiring structures. 
Environmentally, these are a set 
of wonder elements and in terms 
of energy efficiency, these are far 
ahead of traditional building elements, 
although in the Indian context, its use 

is restricted for shading and cover 
from sun and rain. 

The process of production 
of architectural textiles and their 
installation involves less energy and 
wastage and their key advantage lies 
in their ability to use natural lights more 
efficiently. Even where artificial lighting 
is being used, a little goes a long way 
as the translucent fabrics can reflect 
and refract light in amazing ways. 

For the builder, textiles are 
comparatively economic, takes very 
little time to install, and can be recycled 
and re-deployed elsewhere when the 
current purpose ceases. 

For the end user, these offer 
safer options by being UV radiation 
resistant and fire resistant. With 
continuing innovation in the industry, 
their life has also gone up to 30 years 
and more. And they are easily and 
fully recyclable. Once a membrane 
structure reaches the fag end of its 
life, or its purpose, the structure can be 
easily deconstructed and the building 
components can be reused. 

For many creative designers, 
the characteristically lightweight 
membranes are a delight to work with. 
Many have made textile fabrics their 
special creative ingredient, which is a 
challenge in itself because a great deal 
of engineering know-how is required 
to understand, plan, and design the 
way these fabrics will behave when 
mounted, braced, or used in various 
other forms. The way they lend 
themselves to a shape or dimension or 
distort under wind load and weathering 
needs immense study and skill. For 
inspiration, look at Gisela Stromeyer’s 
Tahari Showroom installation in New 
York, the DAR LUZ project by Lars 
Meeß-Olsohn and Ali Heshmati in 
Eindhoven, where the fabric worked 
as a projection screen and helped 
stage a dynamically controlled light 
show, and ‘Tubaloon’ by Snohetta at 
the Kongsberg Jazz Festival. 

Compatibility deformation between steel reinforced concrete (left) and ECC with steel 
reinforcement (right) after cyclic loading

Kranti Kumar Myneni, Assistant 
Professor at the School of Planning 
and Architecture, Vijayawada (SPAV), 
had remained an architect of repute 
and has a few commercial buildings 
to his name. He speaks highly of 
Engineered Cementitious Composite 
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Sumeet Rauniyar, Manager at 
the Mehler Texnologies India Pvt. Ltd, 
which specializes in coated technical 
textiles agrees that in India, fabrics 
and membranes are used mainly 
as roof covers, in the façade, and to 
create shades in constructions. “It 
is yet to take off as in the west, and 
these are heavily dependent on the 
design skills and creativity of the 
architects. Naturally, the know-how 
around these among the other players 
in the construction industry are quite 
low, but the situation is changing 
rapidly, given that we provide textiles 
that are free from toxins, they are 
environment-friendly, recyclable, and 
GRIHA approved,” he says. 

Recycled Wood/Plastic 
Composite Lumber 
When it comes to using wood for both 
residential and commercial, outdoor 
and furniture purposes, such as in 
terraces, seating facilities in public 
places, and soundproof walls lining 
highways, etc, recycled woods, such 
as wood plastic composite (WPC) 
or lumbar plastic composite (LPC) 
are much smarter and sustainable 
options. 

These are more eco-friendly and 
have a double edged advantage over 
natural wood because these use 
construction and demolition waste for 
its production and can replace natural 
timber or wood in buildings. WPC 
decking boards may constitute 95% of 
the recycled material in their weight, 
yet these also do not contain any 
volatile organic compounds or toxins, 
and are considered non-hazardous 
waste.

WPCs and LPCs have very low 
moisture absorption rate and weather 
and mold resistant, and can be 
designed and shaped into complex 
patterns. They are resource efficient, 
stiff, resistant to rot and impact, have 

high dimension stability and excellent 
thermal and mechanical properties, 
and give design flexibility. 

While traditional plastic and 
wood should be used as little as 
possible, given our current climatic 
and environmental conditions, hybrid 
plastics such as WPC and other such 
innovative materials are the need of 
the hour for their resource efficiency. 
Compared to traditional wood 
processing, WPCs has the potentiality 
to increase the efficiency of wood 
usage by up to 40%.

Rubberwood and white wood 
are the more commonly used ‘smart’ 
options in the Indian construction 
industry though. They are touted as 
environment friendly because they 
are made from used or old plantation 
trees, and are termite resistant. WPCs 
are, however, way smarter than these 
twin brothers. 

Insulation Systems
To control temperatures and induce 
cooling in commercial as well as 
residential buildings in a tropical 
country like India, where summer 
temperatures are often over 48 
degrees Celsius, earth tunnels and 
vacuum insulated panels (VIPs) offer 
the smart technologies to reduce 
energy wastage. Explains Mr Myneni, 
“The temperature of the earth, a few 
metres below the ground, can be fairly 
constant throughout the year. Using a 
simple technology of air tunnels, this 
feature can be explored to cool the 
ambience air in a building in summer 
and to warm up the core building air in 
the winter. For this, we create a loop 
with an underground air tunnel and 
pass the air through it. Depending on 
the internal or ambience temperature, 
the air gets cooled or heated while 
passing through this tunnel, and it can 
then be used directly in the building’s 
air circulation system, with or without 
air conditioners.”
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Architect Pallavi Kalale from the 
Sustainable Silicon Valley, and an 
alumni of the San Fransisco Institute 
of Architecture, Santa Clara, California 
says that “Earth tunnel air conditioning 
systems are also known by various 
names and can be of three types - 
closed loop system where the same 
air is re-circulated in the building; open 
system, where the outside air is drawn 
from a filtered air intake and involves 
a process of exchanging the energy 
contained from outdoor ventilation; 
and a combination system, which is 
a combination of the open and closed 
loop systems.” She further clarifies that 
the only trouble with installing this kind 
of a system is the availability of skilled 
designers and engineers; else this can 
greatly induce energy conservation. 

A vacuum insulated panel (VIP) 
consists of an evacuated or gas-tight 
enclosure placed around a rigid core. 
Such a system helps provide better 
insulation because heat energy cannot 
be conducted through a vacuum. 

The Confederation of Indian 
Industries (CII), in one of its bulletins, 
says: With the advent of green 
technologies and practices, today the 
potential to save energy by design can 
be as high as 40-50 per cent. It adds, 
“Insulation in buildings is assuming 
tremendous importance and has a 
potential to reduce energy consumption 
to an extent of 5-8 per cent.” 

Cavity walls are increasingly 
being used as a popular mode of 
insulation in India and it consists of 
two layers of masonry or concrete 
walls separated by a hollow cavity. Mr 
Myneni explains that masonry absorbs 
and draws rainwater and humidity 
into the wall and helps regulate the 
indoor temperature. Filling the cavities 
between these walls with glass fibre 
wool, rock wool, foams, and other 
insulating materials can help prevent 
heat loss and keep a building warm or 
cool. 

Structures
Pre-Engineered Buildings (PEB)
These have been around in the Indian 
construction industry for more than 
a couple of decades now but are 
limited to uses in the commercial, 
warehousing, and infrastructure 
space. Advanced design capabilities 
and the availability of high quality steel 
have propelled the potentiality of this 
component for use in the residential 
buildings as well, although the Indian 
construction industry is yet to discover 
this trend. 

A PEB is an assembly of 
beams, structural plates, and other 
components, which are put together 
by using nuts and bolts to create a 
primary framing structure. Often, the 
materials used and the dimensions of 
the various components of the PEB 
are decided as per specific design 
requirements. 

PEBs are affordable, helps in 
speeding up the construction process, 
flexible, architecturally stable, 
zero maintenance, reusable, and 
environment friendly.

“The PEB market is estimated to 
be around 6,00,000 metric tonne per 
annum currently. Driven by the growth 

in infrastructure and manufacturing 
sectors, and thanks to the government’s 
promotional initiatives, the resultant 
increase in urbanisation will only be 
pushing the PEB market towards more 
growth in the coming years,” says Mr. 
Puneet Khanna, Managing Director, 
Supertech (India) Private Limited, an 
engineering organization engaged 
in design, manufacture, supply, and 
installation of Pre-engineered steel 
buildings for varied industries. 

“We are constantly applying 
strategic measures and adopting strict 
policies for manufacturing environment 
friendly products,” says Mr Khanna. 
He explains that PEB is a perfect 
alternative to concrete buildings with 
inherent green characteristics to offer 
environment friendly steel buildings. 
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Its base is made of steel, which is the 
most recyclable and reusable material 
in the world and it can be recycled 
repeatedly without losing its strength 
or other properties. Steel is also 
greatly durable and in comparison to 
other materials, needs relatively low 
amounts of energy to produce. Steel 
can be easily recovered from waste to 
be recycled due to its unique magnetic 
properties. 

Often, PEBs are designed and 
engineered meticulously by trained 
designers and engineers keeping in 
mind every little aspect of weather 
and seismic conditions. “We do not 
construct and fabricate PEBs on the 
client site. They are manufactured in 
the factory premises under systematic 
and automated controls with a high 
proportion of recycled content, 
almost up to 80 per cent. Additionally, 
the use of galvanized steel makes 
these buildings rust resistant which, 
as a matter of fact, minimize the 
maintenance cost,” says Mr Khanna. 

Smart and Cool Roofing Options 
In the Indian climate, an energy saving 
or smart building directly translates 

to a building with an exterior that 
reflects sunlight and emits radiation 
to its surroundings to keep itself 
cool. A major part of this exterior is 
the roof, and hence, we call it the 
cool roofing technology, which may 
include several sub technologies. 
“The residents of a building using cool 
roofing techniques can completely 
forego air conditioning, or spend 
less energy on air conditioning. In 
any case, studies suggest that cool 
roofing can significantly reduce a 
building’s total cooling energy costs 
by reducing temperature fluctuations 
inside the building to an extent of 7 to 
15 per cent,” says Mr Myneni.

Paints and coatings: In Greece, 
white painted roofs used to be popular 
since ages and still offer exquisite 
aerial views of the cities. They did 
keep the buildings cool. Today, 
however, several other options that 
use darker-colored pigments to reflect 
the near infrared or non-visible part 
of the solar spectrum are available. A 
highly reflective paint, sheet covering, 
or tiles and shingles may also be used 
to keep the roofs and buildings at least 
50°F cooler than traditional ones.

The coolness of a roof is decided 
by its solar reflectance (SR) and 
thermal emittance (TE), both of which 
are rated on a scale from 0 to 1. Adding 
a coating of black membranes to make 
the roofs reflective or using reflective 
marble chips or mineral granules to a 
coat of dark asphaltic emulsion coating 
can also contribute to a cooler house.

Roofs fabricated with factory 
coated modified bitumen sheet 
membranes, which have one or 
more layers of plastic or rubber 
with reinforcing fabrics, and coated 
with mineral granules also double 
up as cool roofs and stylish design 
elements. Shingle roofs made of 
overlapping panels of cool or factory 
coated fiberglass asphalt, wood, 
polymers, or metals also help in 
energy conservation. For clay, slate, or 
concrete-made tile roofs, a reflective 
glaze can also help in waterproofing or 
customized colouring of the roof. 

EPDM membranes for roofs: 
Ethylene propylene diene terpolymer 
or EPDM is a synthetic rubber based 
roofing membrane made using 
ethylene and propylene, both derived 
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from natural gas and oil. Mr Myneni adds that “in the Indian 
context, applying this is as easy as applying a coating on our 
traditional roofs”. 

It is extremely durable, available in black and white, and 
can be applied and sealed using liquid adhesives or specially 
formulated tapes or mechanically attached or ballasted to 
the seams of the roofing system. In the construction industry 
today, it is one of the most sustainable and eco-friendly 
roofing materials available, and is mostly used in commercial 
and non-residential roof systems.

EPDM has low life cycle costs and requires very less 
frequent replacements, hence producing less wastage. 
Data shows it to have the longest average service life. It has 
properties to resist fatigue, ozone and ultraviolet radiation, 
fire and heat, wind damage and weathering, and abrasion. 

With continuous innovation and creation of more 
ergonomic EPDM products, it has become more resistant, 
easy to install, and offers the thickest layer of monolithic 
waterproof protection. As a result, a 90 mil EPDM membrane 
carries a thirty-year warranty for roofing systems, which is 
the longest period performance guarantee in the roofing 
industry. 

FRP and poly carbonate roofing sheets: “Fibre 
Reinforced Plastic (FRP) sheets and Poly carbonate roofing 
sheets provide excellent natural light transmission. Similarly, 
Reflective and Glass Wool insulating sheets are used to 
control the temperature of the buildings. These not only have 
good insulation, heat reflection, and anti-radiation functions, 
but also has good moisture-barrier, heat preservation and 
energy-saving functions,” says Mr Khanna of SuperTech 
India. 

Fibre-reinforced plastics and poly carbonate sheets 
belong to a group of thermoplastic polymers and are 
temperature and impact. They are easy to work with and 
have fantastic light transmission properties. These can be 
molded and deformed without cracking or breaking. They 
are strength, weather, and corrosion resistant, fire retardant, 
and light weight.

Osman Attmann, in his Green Architecture: Advanced 
Technologies and Materials, (McGraw-Hill Professional, 
2010), defines smart solutions as those that sense and 
react to environmental conditions, including stimuli such as  
light, temperature, moisture, mechanical force, and electric 
or magnetic fields. We have still a long way to go to attain 
that standard, but the above solutions can give us a good 
starting point, remembering that our close-home smartness 
lies in being economic, eco-friendly, energy efficient, and 
convenient.


