
Sustainability Through Energy Efficient Building 
 

 

Priyabrata Das 
PGP ACM 

National Institute of Construction Management and 

Research Pune, India 

 

Tikendra Singh Chandra 
PGP ACM 

National Institute of Construction Management and 

Research Pune, India 

 

Amitabh Kumar 
PGP ACM 

National Institute of Construction Management and 

Research Pune, India 

 

Dixit Mahajan 
PGP ACM 

National Institute of Construction Management and 

Research Pune, India 

 

 
Abstract— The significance of energy efficient structures has 

accepted incredible criticalness in light of quick exhausting 

energy assets, energy shortage and expanding natural 

contamination. Inventive approaches to chop down energy 

utilization are fundamental. The construction industry is one of 

the biggest energy devouring divisions. In current structures 

noteworthy measure of energy is expended to keep the building 

condition agreeable. In developing nations like India, rising 

populace, expanding ways of life and fast urbanization result in 

an expansion in building development exercises. To accomplish 

the aggregate destinations of energy security and natural 

assurance, eco-sensitivity structures that use their assets 

reasonably, limit their emanations and have proficient waste 

administration frameworks, ought to be considered and 

planned. The accessible choices in structural intercession, 

building materials and plan approaches should be cautiously 

assessed to limit energy use, limit the ecological degradation that 

might be caused by the development of the building and give 

financially savvy arrangements. The point is to accomplish the 

ideal solace with minimal contribution of conventional energy. 

Designers and architects achieve the assignment through sun 

powered detached plan, utilization of sustainable power source 

innovation frameworks, as well as common building materials. 

While planning such structures, new building stock can be 

focused as well as existing structures can be retrofitted with 

energy proficient and eco-accommodating innovations, in this 

manner significantly diminishing energy utilization. All 

assembled is Energy Efficient Housing. 
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I.  INTRODUCTION 

In the event that we are going to build or remodel our 

home, we may wish to consider making it as energy proficient 

as could reasonably be expected. Normally warm in winter 

and cool in summer. There are a few favourable circumstances 

to living in an energy productive home - getting a good deal 

on energy costs is the most self-evident. Different advantages 

incorporate the fulfilment of knowing the decrease of effect on 

the earth through the diminished utilization of petroleum 

derivatives, the expanded solace of viable common lighting 

and ventilation and the enhanced resale value of home because 

of lower energy bills. The simplest method to guarantee our 

home's energy proficiency is to plan it to suit the 

neighbourhood atmosphere. By exploiting free regular warmth 

from daylight and cooling from breezes. Cautious building 

design can without much of a stretch accomplish inward 

temperatures that are 5°C hotter in winter and 10°C degrees 

cooler in summer. Most highlights, for example, enhanced 

design; suitable window position and reasonable garden 

placement will have little effect to initial building cost. Other 

advantages such as, completely protected home may add to 

costs; however, the reserve funds in energy bills will rapidly 

pay them back. After that setting aside some cash despite 

rising energy costs a seemingly endless amount of time after 

year. Essential energy sources in an eco-accommodating 

building complex are PANCH-TATVA, i.e., Sky, Sun, Air, 

Earth, Water. The fundamental highlights of energy proficient 

lodging identify with: 

• Orientation of building introduction 

• Internal room plan 

• Window position, sizing and shading 

• Insulation use 

• Proper ventilation 

• Draft sealing 

• Use of warmth engrossing building materials 

• Landscaping 

• Use of energy effective appliances.  

 

By and large, energy proficiency in new structures can be 

accomplished through: 

• Bio climatic design standards; 

• Load minimization by the consolidation of sunlight 

based detached procedures in building plan 

• Design of energy productive lighting and HVAC 

system 

• Use of sustainable power source frameworks to meet 

a piece of the building burden 

Utilization of low energy materials and energy proficient 

strategies for development. 

II. ENERGY EFFICIENCY 

A. Passive Solar Design 

Latent mediations and decrease of burdens on regular 

frameworks are necessary parts of any building segments like 

dividers, windows and rooftops in a traditional structure. In 

any plan, an engineer can accomplish energy proficiency and 

in the meantime amplify comfort levels by concentrate the 

macro and micro atmosphere of the site and applying bio 
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climatic structural ideas regarding building orientation as for 

the sun, shading of windows, colour, surface, landscape 

arranging and so forth. The solar passive design for the most 

part changes as indicated by the climatic condition 

predominant at the site. In cold atmospheres, south-bound 

windows intended to let in the sun's warmth while protecting 

against the cold are perfect. In hot and moderate atmospheres, 

the system is to concede light while dismissing heat. Water 

bodies might be utilized in hot and dry atmospheres for 

evaporative cooling just as warmth sinks for lessening the 

warm warmth gain. Useful sunlight is saddled through proper 

windows, bay windows and light shelves. One of the aloof sun 

powered cooling gadgets is the chimney, which can be 

structured like a smoke smokestack to vent hot air from the 

house out through the rooftop. Nonetheless, one needs to fall 

back on cutting edge systems of passive conditioning, for 

example, rooftop ponds, wind towers, and so on in extreme 

atmospheric conditions. 

B. Energy Conservation 

Energy protection is conceivable by reasonable plan of 

lighting and HVAC (warming, ventilation and cooling) 

systems, controls and strategies for operation. Expanding 

insulation levels in adapted structures is viewed as the most 

financially savvy interest in energy productivity. Thermal 

protection of outside dividers, rooftops and floors, and 

twofold sheet windows can lessen energy utilization for space 

warming by bringing down warmth misfortunes through the 

envelope of the building. Energy utilization for cooling is 

likewise decreased in light of lesser warmth gains from 

outside through the envelope. Energy proficient windows 

with their high thermal protecting qualities and ghastly 

selectivity can make cooling system work all the more 

adequately. This can prompt decrease in AC loads, bring 

down utilization of electrical energy and decrease in demand 

of peak load. The utilization of energy effective coating helps 

in limiting undesirable sun based gains in summer and 

warmth misfortunes in winter, while augmenting the measure 

of valuable light in structures. Lighting load comprises 

around 10 to 15 percent of the complete electrical heap of a 

building, thus energy efficient lighting system, for example, 

compact fluorescent lights and fluorescent tubes with 

electronic balance, are for the most part prescribed rather than 

customary lighting installations to decrease the lighting load. 

Despite the fact that the underlying expense of such 

establishment is high, they last more and the running expense 

is additionally less. As power is effectively changed over to 

light in energy efficient lights, the measure of warmth created 

is likewise less. 

C. Use of Technology for Renewable Energy 

Sustainable power source frameworks are introduced for 

meeting a fractional heap of the building, in this way 

extensively lessening the general electrical and heat load. 

Solar energy could be used for an assortment of purposes and 

in various ways: creating power, giving high temperature 

water, and warming, cooling, and lighting structures. Solar 

photovoltaic (PV) cells can give power to lighting. Sun 

powered warm frameworks might be utilized for warming 

water or space warming and unfolded sunlight based 

authorities can preheat air for the building's ventilation 

system. Sunlight based water heater create heated water at 60 

to 850 C and trombe wall is a warm capacity divider with 

vents gave at the top and bottom. It is made of solid, stone 

work or composites of block and sand and is commonly 

situated in the southern side (in the northern half of the globe) 

of a working to boost sunlight-based additions. 

Advantageously be utilized for household use. The value of a 

sun powered water warmer can be determined from the way 

that a standard 100-liter limit system can be introduced as an 

option in contrast to electric spring for private utilize that can 

spare 1500 units of power yearly and could avoid emanations 

of 15 tons of carbon dioxide into the climate consistently. It is 

evaluated in India that the utilization of 1000 sun powered 

water radiator of a 100-liter limit each can add to a pinnacle 

stack sparing of 1 MW. In cold sunlight based air warmers 

can be utilized widely to lessen interest for power and 

firewood for space warming. Sun oriented power can be 

created by incorporating sunlight-based cells in structures, on 

rooftops and facades, or by introducing framework associated 

photovoltaic plants. It is a costly recommendation where grid 

associated power is accessible, however for areas where 

regular power is not accessible or the network is far away, it 

makes a perfect option. Further, “Building Incorporated PV” 

(BIPV) systems might be introduced for the creation of 

power, and surplus power created amid non-working hours 

could be feed to the network. Slanted rooftops, whenever 

situated the correct way, are a perfect structure for PV 

modules. In moderate to high wind speed areas, rooftop top 

air generators might be introduced for the generation of 

power. A sunspace or solarium, which contains a blend of 

immediate and backhanded gain system, might be utilized to 

warm up the living space by convection and conduction 

through the mass wall. Advances have been popularized to 

change over the solid and liquid waste created in a working to 

beneficial use as bio-fertilizer, gas for power creation, 

cooking and so on. The long haul objective is accordingly to 

lessen building energy stacks in a financially savvy way to 

such an extent that sustainable wellsprings of energy can take 

care of and surpass energy demand in the building. 

D. Positioning of Building 

A noteworthy rule of energy effective building 

configuration is to permit the sun's warmth into the home in 

winter while barring it amid the long sweltering long periods 

of summer. This can be accomplished on the grounds that the 

edge of the sun changes from season to season. In summer 

the sun rises prior, south of due east and trips high in the sky 

before setting south of due west. Real summer warm gain 

happens through the rooftop and through the east and west-

bound windows and walls of the home. In winter the sun rises 

later, north of due east and remains low in the northern sky 

before setting north of due west. North-bound windows and 

walls get most extreme winter sun and warmth. To 

accomplish the structure objective of ideal energy 

productivity, a compelling principle guideline for a home in 

the southwest is to have north and south-bound dividers 1.5 

to 2.0 times the length of east and west-bound walls. This 

enables sensible access to the winter sun from the north side 

of the home, while decreasing the introduction of dividers 

and windows to early morning and late evening sun on the 

east and west sides of the home. True north is the perfect 
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introduction for windows. Be that as it may, if your eaves are 

planned effectively, windows situated between roughly 20° 

east or west of north still permit great sun section in winter 

while barring the vast majority of the immediate summer sun. 

E. Design of Internal Room 

Organize indoor living and engaging regions on the north 

side of the home where conceivable, with different rooms 

toward the south. This will make warm and splendid living 

regions in winter since north-bound windows and walls get 

greatest winter sun. The south side of the home gets a little 

measure of direct sun in summer, so by setting rooms toward 

the south they will be increasingly agreeable for sleeping in 

summer. Gathering rooms with comparative uses together to 

make zones and use ways to isolate these zones. This kind of 

design is more energy effective than open arrangement living 

since one can cut off rooms that are cooled or warmed from 

those that are most certainly not. On the off chance that 

regardless we like the climate of open arrangement living, 

consider utilizing glass ways to isolate zones. One can 

endeavor to gather the kitchen, clothing and washroom 

together. These are the high temperature water-utilizing zones 

of the home and by gathering them together, we can limit the 

requirement for long heated water funnels. This will decrease 

the measure of warmth lost from the channels and thusly-high 

temperature water use. 

F. Casement Location, Sizing and Shading 

Windows serve numerous imperative functions. They can 

go about as sunlight based authorities catching warmth from 

the sun, which is helpful in winter yet not in summer. They 

likewise go about as ventilators amid summer, channeling 

cool late evening and night time breezes to free your home of 

warmth amassed amid the day. Windows additionally let in 

light. An equalization should be struck between controlling 

the sun's entrance and permitting sufficient cross ventilation 

from breezes, just as enabling natural light to enter. 

G. North-Facing Windows 

It is prescribed that around a third to a half of the north 

essence of your house be glass, as it is extremely successful 

at catching winter warmth and can be effectively shaded from 

summer sun with accurately structured roof. To compute the 

shade required, duplicate the separation from the roof line 

down to the base of the window by 0.7. This will guarantee 

the glass is sufficiently shaded from September until March. 

For cooler locales, increasing by 0.4 will give reasonable 

shade from October until February. Deciduous trees and 

bushes or creepers developing on an open pergola on the 

north essence of a home can likewise give window shading in 

summer, while permitting the sun through to warm your 

home once they have lost their leaves in winter. Then again, a 

sun-powered pergola is intended to accomplish a similar 

outcome. It is essential that shading devices, regardless of 

whether as overhang, pergolas or fitting arranging, don't 

hinder the sun's entrance to the inside of your home amid 

winter. 

H. East and West-Facing Windows 

While east and west-bound windows give warmth in 

winter from the early morning and evening sun, they are hard 

to shield from the sun in summer. This makes rooms on the 

east and west sides of your home awkwardly warm, 

especially west-bound rooms, which get the hot afternoon 

sun. To keep cool in summer, it is suggested that the all out 

zone of east and west-bound windows be kept to a base. 

Outer shading devices give some assurance from the summer 

sun, with complete protection accomplished just with full 

vertical screening, for example, outside blinds or shades. This 

is on the grounds that the point of sun will be near even 

promptly toward the beginning of the day (east) and in the 

late evening (west), and just vertical screening can hinder the 

sun at these edges. Deciduous trees or vines developing on a 

trellis can likewise give shading amid summer. 

I. South-Facing Windows 

South-confronting windows get no immediate sun in 

winter yet will get a couple of long periods of morning and 

evening sun in summer months. Thus, they lose warm in 

winter and increase some bothersome warmth in summer. 

South-bound windows ought to be sufficiently vast to enable 

great ventilation and light to enter the home without losing 

excessively warm in winter. Vertical components, for 

example, outer screening or arranging related to interior 

blinds will be best at shading south-bound windows, since the 

larger part of this sun is at low point. Basic 'roof overhang' in 

mix with interior window medicines will likewise help sun 

oriented control to south-bound windows. This is on the 

grounds that in mid-summer the sun can fall on an unshaded 

southern exterior for roughly 4 hours in the first part of the 

day and 4 hours again toward the evening. For the more 

northerly scopes arrangement of shading to south-bound 

windows is significantly increasingly imperative. This is on 

the grounds that at this scope there can be an extra 45 minutes 

of mid-summer sun falling on the south essence of a building, 

morning and afternoon. 

J. Internal Window Treatments 

While outer window treatments are the most ideal 

approach to decrease summer warm increase, inward window 

treatments are most critical for lessening winter warm 

misfortune. A window can lose warm five to multiple times 

quicker than an identical territory of wall. This warmth 

misfortune can be limited by keeping warm air inside the 

room far from cold windows. Shut shades can be compelling 

protectors and ought to be produced using an overwhelming 

texture with protecting support for most extreme viability. 

They should be sufficiently long to achieve the floor and 

ought to incorporate a shut pelmet. The pelmet is a 

fundamental piece of the drapery as it decreases air 

dissemination and ensuing warmth misfortune through the 

window glass amid winter and warmth spillage into the home 

amid summer when the curtains are drawn. 

K. Skylights 

Skylights can decrease your daytime lighting needs. In 

any case, a run of the typical Perth home expends around six 

fold the amount of energy for warming and cooling than for 

lighting, and warmth can be lost from your home through bay 

windows on winter evenings and picked up amid hot days. To 

diminish this issue, position your sky facing window so it is 

shaded in summer or consider getting one with special 

coating that limits warm exchange and can be shut around 

evening time. Non-vented ducted sky facing windows lose 
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less warmth in winter, as the air caught in the conduit goes 

about as a thermal buffer. 

L. Tinted Glass and Reflective Films 

Tinted glass and reflective films retain and reflect warm, 

keeping your home cooler. Notwithstanding, know that 

utilizing them lessens the measure of light and warmth going 

into rooms in winter just as in summer. Amid summer the 

glass itself additionally winds up sweltering as it retains 

energy, which will make some heat to be emanated into the 

room. These items might be helpful where expansive 

territories of east and west facing coating are unavoidable 

because of design reasons. Be that as it may, tints and films 

will for the most part not decrease warm gain as much as 

outside shading. 

M. Double-Glazing 

Two sheets of glass isolated by no less than 10 mm can 

lessen winter warm misfortune however is commonly just 

cost effective in circumstances with high heating 

requirements. Twofold coating can likewise decrease 

conductive summer heat gain. In any case, when presented to 

sun twofold-coated windows will in any case permit huge 

heat exchange, which implies that full shading is yet required. 

N. Insulation 

Insulation makes your home progressively agreeable by 

diminishing the measure of warmth getting away in winter 

and warmth entering in summer. By protecting, you can 

basically lessen your warming and cooling bills and help to 

decrease your effect on the earth. In an uninsulated home 

most warmth is lost or increased through the ceiling and 

rooftop, so this is the most essential piece of your home to 

insulate. There are two principle sorts of insulation - bulk and 

reflective. Bulk insulation works by catching little cells or 

layers of air inside the insulating material. Numerous pockets 

of still air are extremely successful at impeding warmth 

exchange. Reflective insulation works by reflecting critical 

extents of light and heat. Some reflective foils can be utilized 

as both a vapor hindrance and to lessen warm exchange. 

While choosing this sort of insulation most appropriate to 

your necessities, recollect that while every one of the 

distinctive kinds has a shifting physical look and size, you 

can analyze the insulating capacities by contrasting the R-

value. The R-value is a practically identical proportion of 

insulating from heat exchange - the higher the R-value, the 

more noteworthy the obstruction and the better the item is at 

insulating, gave the protection is legitimately introduced. The 

protection of roof and outside walls is very cost effective and 

is exceptionally suggested, however ensure that all windows 

and entryways are all around fixed. A home with an insulated 

roof can at present lose up to 25% of winter warmth and 

increase 20% of summer warm from undesirable air releases 

and draughts alone. Outer walls insulation is most 

straightforward to introduce when a house is being built. 

While insulating any sort of walls, utmost care must be taken 

to guarantee that the insulation does not frame a dampness 

connect, enabling dampness from the external wall to be 

transmitted to the inside. 

III. PROCEDURE OF CONSTRUCTION AND 

EFFECTIVELY USING LOW ENERGY MATERIAL 

The decision of building materials additionally generously 

contributes towards diminishing the energy heap of structures. 

The utilization of regular energy can be limited by utilization 

of low energy materials, efficient structural design and 

decrease in transportation energy. In this way when 

assembling an energy effective structure, it is important to 

nearly look at the issues of building materials and to settle on 

fitting choices as indicated by nearby conditions. Bamboo 

which is known as the poor man's timber in India is likewise 

getting perceived comprehensively as a reasonable building 

material since it is eco-friendly and profoundly appropriate for 

energy proficient structures. Dense materials, for example, 

block, stone, concrete and rammed earth warm up and chill off 

gradually - they have what is known as a high 'thermal mass'. 

Lightweight materials, for example, weatherboard and fiber 

bond enable the home to warm up and chill off rapidly. These 

materials have a low thermal mass. Thermal mass is just the 

capacity of a material to store heat. A 200 square meter home 

in the south west with great sun oriented access toward the 

north needs around 20 cubic meters of cement and 20 to 30 

cubic meters of inside block or comparable relying upon your 

area (20 cubic meters for Gerald ton and 30 cubic meters for 

Perth to Albany) to sufficiently store winter daytime warmth 

and steadily discharge it during the evening. Thermal mass is 

most gainful in homes which have great sunlight based access 

to north-bound windows. On the off chance that sunlight 

based access is constrained, a lot of warm mass can build your 

home's warming necessities amid winter. In summer, warm 

mass can likewise help keep your home cooler amid the day, 

gave you legitimately ventilate your home medium-term. The 

point is to permit the night air to chill off the mass inside your 

home, bringing about increasingly agreeable conditions the 

following day. 

A. Brick Walls 

Double block walls warm up gradually and remain warm 

for significant lots. This is favorable position amid brief times 

of sweltering climate, however can make your home awkward 

over expanded hot spells. Insulating twofold block walls will 

add to beginning expenses, yet will forestall heat exchange to 

the inside of the home amid summer and help to hold warm 

amid winter. Block veneer walls comprise of a solitary outer 

layer of brickwork, with a lined stud outline inside. These 

walls have less thermal mass than twofold block walls and 

accordingly react all the more rapidly to temperature changes. 

Homes with block veneer walls are better at chilling off amid 

broadened times of sweltering climate - making conditions 

progressively agreeable around evening time amid summer. 

Block veneer walls are additionally less demanding to protect. 

Turn around block veneer walls have the brickwork inside and 

lightweight casing and cladding outside. This has the benefit 

of giving the thermal mass within your home. With both 

twofold block and block veneer walls (or any sort of walls so 

far as that is concerned), it is critical to ventilate your home in 

summer once the temperature outside ends up cooler than the 

temperature inside. This will help chill your home off and 

make conditions increasingly agreeable. Held evening 

coolness accomplished through ventilation can likewise keep 

your home cooler amid the day. 
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B. Lightweight Walls 

Weatherboard, fiber concrete and other lightweight walls 

get sweltering rapidly in the sun, yet in addition chill off 

rapidly once shaded and after dusk. During winter, they lose 

warm undeniably more rapidly than block walls. The warm 

execution of lightweight dividers will enhance fundamentally 

with protection, which is less expensive and less demanding 

to introduce at the building stage. 

C. Floors 

Concrete floors store heat from the sun radiating through 

northern windows in winter and restore a portion of that 

warm amid the night. Laying dull tiles where the low edge 

winter sun hits the floor will augment the ingestion of warmth 

to be re-emanated. It is vital that this warm mass is not 

presented to coordinate sun based energy amid summer, as 

this can prompt awkwardly warm inward conditions. Timber 

floors do not have the high warm mass of solid floors. This 

implies a home with a timber floor will lose unmistakably 

more warmth than one with a solid floor. For homes on 

stumps which are open along the edges, it is prescribed that 

insulation be introduced to the underside of every single 

uncovered plank of flooring. Another arrangement is to 

completely encase the zone between the ground and the floor 

with a strong material like block, however this will not be as 

viable as utilizing protection. An encased space under the 

floor will likewise require some lasting ventilation to control 

sub-floor sogginess. 

D. Color of External Building Materials 

Normally, light hues will in general mirror the sun's 

warmth while darker hues retain it. You can exploit this 

reality while choosing the shade of your rooftop and wall 

materials. In summer, lighter shaded materials will keep your 

home cooler by reflecting warmth from the sun. Be that as it 

may, if your house is legitimately protected, which is a 

substantially more successful technique for controlling 

warmth exchange, the impact of outside building shading on 

your solace will be incredibly decreased. 

IV. DRAUGHT PROOFING 

 

Air holes and draught can add fundamentally to your 

warming and cooling bills by permitting cold air into your 

home amid winter and warm air during summer. You can 

keep these undesirable breaks by introducing draught 

excluders on the base edge of entryways and fixing strips 

around entryways and windows. These are anything but 

difficult to fit and can be obtained from your neighborhood 

tool shop. At the point when draught sealing you ought to 

likewise check for spaces among walls and evading and close 

off any unused chimneys. Note that homes with radiators that 

consume a fuel inside are required by law to have settled 

ventilation for wellbeing reasons. 

A. Ventilation 

Doors and windows ought to be situated to accomplish 

cross ventilation in summer. The best circulation of cooling 

cross ventilation is accomplished by streaming air in through 

an opening in any event as huge as the opening through which 

it leaves. In the event that this has been took into consideration 

in the plan of your home, entryways and windows opened late 

on a summer day will make utilization of cooling late evening 

and evening breezes to free your home of warmth gathered 

during the day. 

V. MODERN GREEN LANDSCAPING 

Gardens can give significant atmosphere change impacts, 

so structuring your garden cautiously can enhance your 

home's solace levels. Deciduous trees or vines which give 

shade in summer however permit the winter sun to radiate 

through when their leaves have dropped are a successful, basic 

choice. Deciduous creepers can keep west-bound dividers cool 

on sweltering summer evenings. Bushes or trees toward the 

south can be put to coordinate southwesterly ocean breezes 

into and through your home. Plantings toward the west and 

northwest can shield your home from winter storms, yet 

maintain a strategic distance from close plantings, which 

could cause harm. Unshaded clearing toward the north, east 

and west of your home ought to be kept away from as it can 

make warm be reflected into windows amid summer. Lawns 

and other ground spreads will help diminish this issue. South-

bound yards with sodden cool ferneries will likewise help 

summer cooling. 

VI. CONCLUSION 

With expanding degradation of nature as a result of 

expanded energy utilization, condition cognizant building 

design has turned out to be dire. The advantages of green plan 

to society all in all, and building proprietors and clients 

specifically, are complex. The development of such structures 

results in decreased decimation of regular living spaces and 

bio-diversity, diminished air and water contamination, less 

water utilization, constrained waste generation and expanded 

client efficiency. The cost differential among passive and 

traditional system is difficult to decide, as passive elements 

are a basic piece of the building engineering. Notwithstanding, 

it is trusted that inactive plan could end up being a financially 

viable arrangement and ought not to cost more than 15 to 20 

percent of the absolute building cost. With the dynamic 

collaboration of architects, designers, builders and policy 

makers, we can save energy. 
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