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ABSTRACT

The building industry is constantly expanding wittnsequences on energy expenditure. As similaneartost
countries, in India too building industry is the shdEnergy consuming Industry. In recent years theeee much
discussions regarding Energy conservation techsiguenitigate the demand side of the energy seBuitding design
directly affects the energy performance of theding. The emphasis on energy Conservation hasftrer¢o begin at the
design stage & control throughout the life cyclee§igin, Construction, Operate and Maintenance) ebtlilding project.

Not only building design but also materials anchtéques has great role in energy conservation istcoction industry.

It is just not possible to continue to build witladitional materials and achieve sustainable deveémt as well
as more energy efficient. In India, the projectedydation by 2026 will be 1400 million. By 2016 jud) years away, it is
estimated that the housing shortage will touch 8om. In this paper we mainly focused about fiveaterials which help
in energy conservation in construction industrye Tinst one is energy star windows, doors and rdofs a government-
backed labeling program that helps people and @gdons save money and reduce greenhouse gasi@msidsy

identifying factories, office equipment, home applies and electronics that have superior energyesfty.

The nest material is gfrg panel. GFRG panels oridRagll is a load bearing building panel with a tiple uses
for the construction industry. It is ideal for jushout any construction in which current buildimggtices are used and is
suitable for single, double or multi storey housarg for commercial and industrial development.iBayall eliminates

the needs for bricks, timber, wall frames and plabbards as it serves as both the internal aratrettload bearing wall

The third one is Tank less water heaters. Theyats® called instantaneous, continuous flow, inliftesh, on-
demand, or instant-on water heaters are gainirgppularity. These high-power water heaters insgamtlat water as it

flows through the device, and do not retain anyewatternally except for what is in the heat exaercoil.

The fourth material is programmable ther most aprégrammable thermostat is a thermostat whichesghed
to adjust the temperature according to a serieprofframmed settings that take effect at differémes of the day.

Programmable thermostats may also be called sethaokostats or clock thermostats.

The last material is Solar Panefolar energy is clean and renewable source of gn&glar panels are an
emerging and hot technology for people who wanttiiize the natural power all around us, the swlaSpanels may be
expensive at first, but the long-term savings yan put into your pocket is a stunning example efltbnefits of turning
your life from black to green. The location of ydwwuse and the way you have constructed solar pa@ael determine
how much power you can collect. By taking advantafysolar power you can bring down your energy comstion and

supply excess energy, if any, to your utility compaAlso, government grants, incentives and taxakseare huge bonus
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to those who want to use solar power in their home.
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Thermostat, Solar Panels
INTRODUCTION

In recent years, the number of buildings constdiaising energy-saving designs has increased dubeto
increasing awareness of the benefits of energyezwason, both economic and environment. The recgpitd advances in
computer technology have facilitated the develogrméenergy-saving building designs by allowingadletd stimulations,
involving the incorporation of many energy-savinglting techniques and features, to be conductatiendesign stage.
These techniques have been widely studied in teyintheir design potential, however, there are vy studies
concerning the actual post-construction performaridbe design features and whether the overaltiimgi design does in

fact provide significant energy savings. First @e

It is just not possible to continue to build witladitional materials and achieve sustainable deveémt as well
as more energy efficient. In India, the projectedydation by 2026 will be 1400 million. By 2016 jud) years away, it is
estimated that the housing shortage will touch 9llom. Energy conservation refers to reducing giyeconsumption
through using less of an energy service. Energgemation differs from efficient energy use, whielfiers to using less
energy for a constant service. For example, driv@ss is an example of energy conservation. Drivirtggsame amount
with a higher mileage vehicle is an example of gpezfficiency. Energy conservation and efficienag &oth energy
reduction techniques. Even though energy conservatiduces energy services, it can result in isg@a&nvironmental
quality, national security, personal financial s&guand higher savings. It is at the top of thetainable energy hierarchy.
It also lowers energy costs by preventing futusouece depletion. In order to overcome this huggsimg shortage is an

urgent need for alternative building techniques auaderials.

In this, we introduce some of the recent buildingtenials in order to achieve the goal of conseovatf energy

in building construction industries.
ENERGY STAR WINDOWS, DOORS AND ROOFS

It is a government-backed labeling program thatp$igbeople and organizations save money and reduce
greenhouse gas emissions by identifying factooéfigce equipment, home appliances and electroriias have superior
energy efficiency. In recent years, Energy Stangathave been extended to some new homes, conainand industrial
facilities. Energy Star originated in 1992 as ajg@rogram of the U.S. Environmental Protection Age(EPAM) and the
U.S. Department of Energy (DoE). In 2007, the EeapUnion adapted Energy Star, including relataddstrds, for all
of its members. Australia and New Zealand has dyrealopted the program. As a result, the Energy Stabol has

become the international symbol for energy efficien

Adoption of energy efficient practices are an imignt component of the green computing movementy bot
terms of lower operating costs and reduced pressurhe energy grid. This in turn over time redudéesot halts, the
growth in greenhouse gasses emitted by coal-firelgy plants. These gases, according to recentrteefrom the
Intergovernmental Panel on Climate Change are tA@mtomponent in the rapid warming of the Eartlerothe past

century, a development which has potentially disasst results for both humans and ecosystems irrglenerldwide.
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ENERGY STAR CERTIFIED WINDOWS AND DOORS
Comes in a variety of framing materials:

» Fiberglassframes are strong, durable, low maintenance, aadige good insulation. Fiberglass frames can be

either hollow or filled with foam insulation.

* Vinyl frames are low maintenance and provide good tHeimsalation. Sections may be hollow or filled with

foam insulation. Wide vinyl sills may be reinforceith metal or wood.

* Aluminum frames are durable, low maintenance, recyclabid, tgpically have at least 15% recycled content.

Frame design typically includes thermal breaksethuce conductive heat loss through the metal.

 Wood frames are strong, provide good insulation, ared generally favored in historical neighborhoodse Th

exterior surfaces of many wood windows are clacc@ered) with aluminum or vinyl to reduce maintece

e Combination frames use different materials separately throughbe frame and sash to provide optimal

performance. For example, the exterior half ofearfe could be vinyl while the interior half could Wweod.

Composite frames are made of various materials taae been blended together through manufacturing

processes to create durable, low maintenance,imgllated windows.

A. ROOFS

ENERGY STAR qualified roof products reflect moretié sun's rays. This can lower roof surface teaipes by
up to 50F, decreasing the amount of heat transfént® a building. ENERGY STAR qualified roof protta can help
reduce the amount of air conditioning needed irldings, and can reduce peak cooling demand by 1@e€rSent.
Although there are inherent benefits in the useefiéctive roofing, before selecting a roofing puotibased on expected
energy savings consumers should explore the expeeateulated results that can be found on the Deant of Energy's
"Roof Savings Calculator" Please remember the Bn&ayings that can be achieved with reflective irgpis highly
dependent on facility design, insulation used, atim conditions, building location, and buildingvetope efficiency.
Product submissions must include initial emissidgta for all existing and new products. All nevagucts cannot be
cleaned prior to the three year test. Reflectivéguirements differ for low-slope and steep-slopafs. ENERGY STAR
qualified roof products can help reduce the amatirgtir conditioning needed in buildings, and caduee peak cooling

demand by 10-15 percent.
GFRG PANEL

GFRG panels or Rapid wall is a load bearing bugddanel with a multiple uses for the constructiogustry. It
is ideal for just about any construction in whidrrent building practices are used and is suiténesingle, double or
multi storey housing and for commercial and indakalevelopment. Rapid wall eliminates the needsbficks, timber,
wall frames and plaster boards as it serves as thettinternal and external load bearing wall. Rapall panels are
manufactured in moulding process from high gradpsgyn plaster and glass fibre rowings to a size2oh by 3m by
123mm thick. The panels are cut in the factorydsigh specifications and are loaded in truck fangportation. With the

help of small crane the panels are erected. Thaddrcells can be filled with insulation for incredghermal performance
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or with concrete for increasing load bearing cagyadRapid wall saves considerable time and money.gfpsum is a
waste material obtained from the chemical factofigsusing this gypsum for making GFRG panels,rgdaamount of

such gypsum can be recycled.

Rapid wall is a single panel walling system thatee as both the internal and external wall anchiaktes the
need for bricks, blocks, timber and steel wall fesmand plasterboard linings. It is the most ecollfyi sound and

technologically advanced building product availabl¢he world today.
Some of the application of GFRG panels are:
* They are used for load bearing walls in multi sgaead domestic housing construction
e They are used for roof panels and for permanem feork, fencing, etc.
e It also provide more resistance against Earthqaakieact as a good heat insulating materials

A house made using GFRG panels

TANKLESS WATER HEATERS

Tank less water heaters also called instantan@omsinuous flow, inline, flash, on-demand, or imstan water
heaters are gaining in popularity. These high-powater heaters instantly heat water as it flowsugh the device, and
do not retain any water internally except for wisain the heat exchanger coil. Copper heat excharge preferred in

these units because of their high thermal conditigt@nd ease of fabrication.

Tank less heaters may be installed throughout adfmlid at more than one point-of-use (POU), famfeocentral
water heater, or larger centralized models mayistilused to provide all the hot water requireménitsan entire house.
The main advantages of tank less water heatera plentiful continuous flow of hot water (as conmgzhto a limited flow
of continuously heated hot water from conventiotelk water heaters), and potential energy savinutemu some

conditions. The main disadvantage of these sysigtheir high initial costs (equipment and instidig).
ADVANTAGES AND DISADVANTAGES

For homes that use 41 gallons or less of hot w@ady, demand water heaters can be 24%-34% monmg\ene
efficient than conventional storage tank water éieatThey can be 8%—14% more energy efficient éonds that use a lot
of hot water -- around 86 gallons per day. You aahieve even greater energy savings of 27%-50%difigstall a
demand water heater at each hot water outlet. ENEBTGAR estimates that a typical family can save b0 more per
year with an ENERGY STAR qualified tank less wdteater.

The initial cost of a tank less water heater isaggethan that of a conventional storage waterenghtit tank less
water heaters will typically last longer and hawevér operating and energy costs, which could offsefigher purchase
price. Most tanks less water heaters have a lifeetancy of more than 20 years. They also havédyeagilaceable parts

that extend their life by many more years. In casiirstorage water heaters last 10-15 years.

Tank less water heaters can avoid the standby Ibeaes associated with storage water heaters. Howev
although gas-fired tank less water heaters terftht@ higher flow rates than electric ones, theywaste energy if they

have a constantly burning pilot light. This can stimes offset the elimination of standby energgésswhen compared to
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a storage water heater. In a gas-fired storagervhai@ter, the pilot light heats the water in thektao the energy isn't
wasted.

PROGRAMMABLE THERMOSTAT

A programmable thermostat is a thermostat whictheisigned to adjust the temperature according ®riassof
programmed settings that take effect at differenes$ of the day. Programmable thermostats maytadscalled setback

thermostats or clock thermostats.

Heating and cooling losses from a building (or ather container) become greater as the difference i
temperature increases. A programmable thermostatsateduction of these losses by allowing the teraure difference

to be reduced at times when the reduced amourgaifrty or cooling would not be objectionable.
Clock Thermostats

The most basic clock thermostats may only implernoget program with two periods (a hotter period arwblder
period), and the same program is run day after Blimye sophisticated clock thermostats may allow fmumore hot and
cold periods to be set per day. Usually, only tisiidct temperatures (a hotter temperature anddectemperature) can
be set, even if multiple periods are permitted. fibger and colder temperatures are usually estaddi simply by sliding

two levers along an analogue temperature scaleh tinecsame as in a conventional (non-clock) thetatos
Digital Thermostats

A touch-screen programmable thermostat in programgmiode. Digital thermostats may implement the same
functions, but most provide more versatility. Faample, they commonly allow setting temperaturestiim, four, or six
periods each day, and rather than being limited single "hotter" temperature and a single "colderiperature, digital
thermostats usually allow each period to be set tmique temperature. The periods are commonlyddb#orning”,
"Day", "Evening", and "Night", although nothing cirains the time intervals involved. Digital thestats usually allow
the user to override the programmed temperatur¢hfoiperiod, automatically resuming programmed exaores when
the next period begins. A function to "hold" (loitk-the current temperature is usually providedva$; in this case, the
override temperature is maintained until the usarcels the hold or a programmed event occurs tnreghe normal

program. More-sophisticated models will allow fbe trelease of the hold to take place at a setitirtiee future.
Digital Thermostats with PID Controller

More expensive models have a built-in PID controlé® that the thermostat learns how the systeinrgakt to
its commands. Programming the morning temperatubet21° C at 7:00 AM, for instance, makes suredhthat time the
temperature will be 21 °C. A standard programmaléemostat would simply start working toward 217810 AM. The
PID controller decides at what time the system khba activated in order to reach the desired teatpee at the desired
time. It knows this by remembering the past belrapfdhe room, and the current temperature of gdwemn. This is called

optimal start.
Commercial Thermostats

In commercial applications, the thermostat mayauwsttain any clock mechanism. Instead, another meeysbe

used to select between the "hotter" and "colddtings. For example, if the thermostat uses pnelgncantrols, a change
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in the air pressure supplied to the thermostat sedgct between the "hotter" and "colder" settirmggl this air pressure is
determined by a central regulator. With electrauatrols, a specific signal may indicate whetheoperate at the "hotter"

or "colder" setting.
SOLAR PANELS

Solar panel refers to a panel designed to abserisuh's rays as a source of energy for generaliutyieity or
heating. A photovoltaic (in short PV) module is ackaged, connected assembly of typically 6x10 soddis. Solar
Photovoltaic panels constitute the solar array gfhatovoltaic system that generates and supplies sbectricity in
commercial and residential applications. Each medsilrated by its DC output power under standastidenditions, and
typically ranges from 100 to 365 watts. The efficig of a module determines the area of a modulengilie same rated
output — an 8% efficient 230 watt module will hawece the area of a 16% efficient 230 watt modUlkere are a few
solar panels available that are exceeding 19%iefiiy. A single solar module can produce only atédch amount of
power; most installations contain multiple moduldsphotovoltaic system typically includes a paneka array of solar

modules, a solar inverter, and sometimes a badtedyor solar tracker and interconnection wiring.

The price of solar power, together with batteri@sstorage, has continued to fall so that in mamyntries it is

cheaper than ordinary fossil fuel electricity freome grid (there is "grid parity'}!
CONCLUSIONS

As we are leaving in modern world consist of mugbet of energy crises it is ower duty to conservergy in
construction industry through using materials agghhiques. For this purpose we can use differgr@ 6f materials such
as GFRG Panels, Solar pandglgrmostat, tank less water heaters, energy stadtomis, doors and roofs. Otherwise our

nation will face large energy crises.
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