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ABSTRACT: The options for energy efficient future structures are outlined in this article. The use of cutting-edge 

technologies in design and construction will result in better homes that meet green building requirements. Buildings are 

known to be energy guzzlers, accounting for 30-40% of worldwide energy consumption. Buildings account for 30% of 

overall energy usage in India. Green buildings encourage the use of renewable energy, recyclable and recycled goods, 

efficient water usage, energy conservation, and improved occupational health and comfort. Green Buildings have a few 

main areas with potential to be exploited via proper use of high thermal insulations in the construction of the structure. 

Rainwater collection, terrace gardening, and extensive use of CO2 sensors for improved IAQ management, ventilation, 

and energy efficient EUROVENT & ARI certified air handling systems will all contribute to a flawless green building 

concept. 
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1. INTRODUCTION 

Building a structure takes a long time to create, and altering and modifying it is a tough job. It wastes a 

lot of energy and money that might be saved if appropriate planning and construction management 

methods were used to save energy, save the environment, and minimize waste. Infrastructure 

development represents a country's strength and progress, and energy is an essential component of 

economic development. In comparison to industrialized nations, emerging countries have a greater 

energy intensity. In the past, these methods were employed in buildings for natural ventilation and day 

light. Due to population increase and a lack of space, multi-family and compact housing has become the 

norm rather than energy-efficient green construction. 

The primary goals of buildings are to offer occupant comfort, thermal comfort, acoustic comfort, and air 

quality in a cost-effective, efficient, and environmentally friendly manner. The importance of thermal 

comfort to occupant happiness and productivity cannot be overstated. Thermal comfort is often thought 

of only in terms of temperature. It's not accurate; our bodies continuously generate metabolic heat at 

different rates based on what we're doing, and individuals constantly lose that heat depending on what 

they're wearing and the circumstances around them. When the rates of heat intake and loss become 

unbalanced, the occupant becomes uncomfortable. Several factors influence the heat balance; some are 

under control, such as the room temperature while ignoring the moisture content, relative humidity of 

the room air, air velocity in the room, and the amount of solar heat that enters through windows, while 

others are partially controlled, such as clothing level, occupant activity level, and so on. 

During construction and operation, a green building uses as few natural resources as possible. The goal 

of a green building design is to:  

• Reduce nonrenewable resource demand while increasing resource usage efficiency; and  

• Maximize reuse and recycling of existing resources. 

• Making use of renewable resources 

It maximizes the use of efficient building materials and construction practices; optimizes the use of on-

site sources and sinks through bio-climatic architectural practices; uses the least amount of energy to 

power itself; uses efficient equipment to meet daily consumer consumption; maximizes the use of 

renewable energy sources; uses efficient waste and water management practices; and provides a pleasant 

environment. They analyze the environmental effects of each design choice and come up with feasible 

design solutions to reduce negative impacts and increase positive benefits on the environment. In a 

green building, the following elements of the design are considered in an integrated manner: 

• Site preparation 

• Design of the building envelope 

• HVAC (heating, ventilation, and air conditioning), lighting, electrical, and water heating system 

design 
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• On-site generation of electricity using renewable energy sources. 

• Waste management and water management 

• Materials that are environmentally friendly and long-lasting (with high recycled content, rapidly 

renewable resources with low emission potential, etc.). 

• The quality of the interior environment (maintains indoor thermal and visual comfort and air 

quality) 

2. PHYSICAL MANIFESTATION AND COMFORT REQUIREMENTS 

 2.1. Extremely Good Thermal Insulation 

Cool Coat, Cool Wrap, Insulation Wrap – IR reflection cool co paints save power expenses. A whole 

building simulation model may also be used to demonstrate lower energy expenses. To reflect solar 

light/heat, the building's exterior wall should be painted white or a light color. To reduce temperature 

fluctuations in the building, gaps should be closed with insulators such as glass-wool when constructing 

the wall. That is, to keep the building cool even when the air conditioner is turned off for an extended 

length of time. This may save about 7% to 10% of the energy used by air conditioners. To prevent the 

entrance of simple sunlight, a window-pain of double-layered glass with one photo-sensitive layer is 

used. 

 2.1.1. PUF 

Polystyrene, polyurethane (PUF), and polyisocyanurate fall under the first group. Polystyrene is 

available in two forms: "beadboard," which is made out of tiny Styrofoam beads that have been blown 

up and fused together into slabs (also known as thermocole), and extruded polystyrene. 

 2.1.2. Blanket 

This kind of insulation is most frequently used in conventional cavity walls, where the quantity of 

insulation that can be put in the wall is limited by the depth of the stud. Glass fibre or mineral wool are 

the most common materials used. It comes in conventional widths of 400mm to 600mm and thicknesses 

ranging from 75 to 175 mm. It's available in long rolls or batts of varying lengths. On one side, it may 

have reflective foil or a vapour barrier. Fibre glass has the benefit of being very fire resistant. Its 

disadvantages include the fact that it loses its efficacy when wet and is not self-supporting in its natural 

state. 

 2.1.3. Loose fill: 

Commercially accessible loose fill insulations include cellulose, vermiculite, and blown-in fibre glass. 

You may also use sawdust, wood shavings, and shredded bark. These materials are mostly utilized to 

insulate existing walls that were not insulated when they were built. In unheated attics, they're also 

frequently used between ceiling joists. To minimize heat loss, vermiculite and perlite are added with 

concrete materials. 

 2.1.4. Foam-in-place 

Foams such as polyurethane are also available in liquid form with a catalyst for on-the-job foaming. The 

liquid may either be poured into molds or sprayed on with specialized equipment. This substance, in the 

hands of a competent applicator, may be fashioned into virtually any artistic shape and can offer 

extraordinary levels of insulation, obviating the need for mechanical space heating. Internal and solar 

heat gains become the main source of heat owing to reduced heat gains and losses due to conduction and 

air tightness of structures. The additional expenses of increased insulation, thermal mass, and insulative 

window coverings may equal or exceed the savings on heating equipment and distribution systems. 

 2.2. Environmental Quality in the Home (Eq): 

The natural visibility and green effect keep you cool without using any artificial energy, and it also helps 

to prevent global warming. Because of its reflectivity, the interior application produces a brilliant indoor 

appearance, increasing visibility. Insulated interior cool co paints significantly improve the air quality. 

Aesthetics, in addition to meeting the mandated standards for energy efficiency, recyclability, and day 

illumination, offer a greater level of Acoustic Insulation, warding off unwanted sounds from the outside 

environment and keeping itself clean without the need for maintenance. All Aesthetics products offer 

sun control and are value added, ensuring that the customer's needs are met and that he is completely 

satisfied. If a structure is located in a region where higher-speed wind blows continuously/frequently, 
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the building should be built with apertures that allow wind to flow over, through and outside the 

building while keeping it cool. 

 2.3. Passive 

Evaporative Cooling System Downcraft Contemporary passive downdraft evaporative cooling systems 

consist of a downdraft tower with wetted cellulose pads at the top of the tower. Water is sprayed on the 

pads' tops, collected in a sump at the bottom, and recirculated by a pump. In certain cases, water is 

sprayed with micronisers or nozzles instead of pads, while in others, water is allowed to drip. As a 

result, the towers have evaporative cooling systems installed at the top to produce cool air through 

gravity flow. Reverse chimneys are a common description for these structures. 

 2.4. Absorption 

Chillers The conference facilities are cooled by a series of environmentally efficient chillers that operate 

on LPG and use very little energy. Because LPG is a nonrenewable energy source, efforts are being 

made to run the chillers on producer gas produced by wood-burning gasifiers. The conference center, 

which can hold up to 100 people, needs extra conditioning to keep the temperature at about 25 degrees. 

This is accomplished via the use of ammonia. 

 2.5. Lighting Techniques 

A pipe or light well is used in certain systems to collect and distribute light to the interiors. There are 

typically no moving components in these systems. Sun pipes are made of aluminum pipes with a 

transparent acrylic dome on top and a translucent acrylic dome at the bottom that are placed on the roof. 

To minimize reflection losses, the pipes are coated with silver. The living room is bathed in diffuse light 

thanks to the transparent dome at the bottom. Mirrors are used within ducts to guide or direct light 

flowing from skylights to the interiors in reflecting light guides. At different levels, the ducts may open. 

Multiple specular reflections at the reflective inner wall surface transport light through the light guides. 

Light may be transmitted across 30 meters with very little losses using highly reflecting silvered 

polyester semi-collimated mirrors. It is a significant accomplishment for us to be able to pipe in sunlight 

without the use of electricity and transport it to the interiors or isolated parts of buildings, where it may 

be used to light them. 

 2.6. Light Fixtures (F) 

Encourage the use of energy-efficient appliances that are more efficient and use less electricity. It is now 

stated on electrical appliances as a star rating, e.g. 2 or 3 or 4 or 5 star. Occupancy sensors should be 

used. These are infrared sensors that help save energy. When they leave a room for another, many 

individuals have the tendency of leaving the lights on. There is a light on and power is being used 

despite the fact that no one is using it. When a person is not there, these sensors turn off the lights or 

appliances. (The same technology is used at airports, where the flush begins on its own as soon as a 

person exits the restroom.) Outside light sensors are helpful because they turn on the lights when the 

light intensity is low and turn them off when the light intensity is high. So, if certain lights are left on all 

night and aren't turned off manually in the morning when the sun rises, these sensors may help with 

energy conservation and reducing waste. 

 2.7. Venetian: 

Curtains with blinds In offices with larger halls/rooms and more a/c (e.g. 3 or 4) in a room, if only one 

person/boss is working at any given time, Venetian blind curtains/drapers should be used, with only one 

a/c turned on where the person is present and the others turned off. 

 2.8. Daylighting Elements: Clerestory, Light Shelf, and Atrium: 

Windows, clerestories, skylights, and light shelves are all common ways to bring daylight into a 

structure. They can usually provide adequate daylight in buildings with up to 5m of window or skylight 

on the perimeter. Light shelves are horizontal reflective surfaces that run from the outside to the inside 

of a building. They refract light onto the ceiling, which refracts back into the interior area. They can 

keep undesired direct sunlight out of the area, which is a cause of glare. Light shelves are designed to 

alter daylight distribution by decreasing the sky component and boosting ceiling reflection, resulting in a 

more uniform dispersion of light. Reflective blinds provide excellent glare control and sun protection. If 

the ceiling is bright, they also keep acceptable light levels within. To provide light to deeper sections of 

the structure, atria and courtyards may be used, or daylighting optical devices can be used. Atria can 
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help reduce heat loss, but the effectiveness of their daylighting depends on the brightness of their walls 

and the shading on their windows. A collecting system is required for daylighting optical systems in 

order to collect and redirect the available light. This is then sent to the point of usage inside the 

structure, where it is divided according to the lighting requirements. 

 2.9. Conservation of Water: 

Water Sensors, Dual-Flush Toilets, Waterless Urinals, Low-Flow Shower Heads, A Drip-Feed Irrigation 

System, And Water Sensors. Water conservation and water quality protection are important goals in 

sustainable construction. In many places, the demands on the providing aquifer exceed its capacity to 

renew itself, which is a major problem with water usage. Facilities should increase their reliance on 

water that is collected, utilized, filtered, and reused on-site to the greatest degree possible. Water 

conservation and protection may be achieved throughout the life of a building by planning for dual 

plumbing that recycles water in toilet flushing. Water-saving equipment such as ultra-low flush toilets 

and low-flow shower heads may help reduce waste water. Bidets reduce the usage of toilet paper, 

resulting in less sewage traffic and more opportunities to reuse water on-site. While decreasing the 

quantity of water in circulation, point-of-use water treatment and heating increases both water quality 

and energy efficiency. The use of non-sewage and greywater for on-site uses such as site irrigation will 

reduce the amount of water used from the local aquifer. WC stands for water closet and is often referred 

to as a closet. Neck goose piping completes the inside of the closet. The purpose of neck goose piping is 

to properly dispose of excrement. In terms of function, a closet is a hygienic device that is used to assist 

individuals in urinating or defecating. There are two types of closets utilized for sitting closets: one-

piece monoblock closets and two-piece closets. Bidets are similar to washing basins and are used to 

clean your most important organ. Bidets are also used by women to urinate. The majority of bidets are 

constructed of vitreous china to match the closet and lavatory. Urinoirs are one of the hygienic kinds of 

urinals for men. Urinoir has the form of a kangaroo's pocket that hangs on the wall. In most cases, 

urinoir is utilized in public restrooms. The rationale is simple: public restrooms must be sanitary and 

functional. And urinoir may meet those requirements. 

 2.10. Rain: 

Harvestment Sloped roofs aid in channeling rainwater into a pipe with an orifice (hole) to produce a jet 

of water, which then paddles a shaft in a magnetic field, generating power ( this could be mainly in the 

rainy season, when low sunlight intensity exist and make solar cells not very favorable to generate non-

conventional source of energy). Although it is unlikely to be economically feasible, some energy can be 

produced, resulting in total energy savings and the use of water tanks for peaking. 

 2.11. Terrace: 

Gardening Plant tall, fast-growing trees in a row on the east and west sides of the structure to provide 

shade and keep it cool. Short-lived, quick-growing tall tree types should be planted closer together than 

long-lived, slow-growing tall tree varieties on the terrace, where precipitation occurs and the 

temperature of the structure cools, encouraging natural cooling. 

 2.12. Solar Equipments: 

 2.12.1. Solar water heaters:  

The living quarters' parapet is adorned with a solar water heater array of 24. The system can produce up 

to 2000 litres of hot water per day (at 65°C). A 9 kW electrical heating coil provides as a backup source 

of heat in the winter, when the days are shorter and the sun is less strong. 

 2.12.2. .Photovoltaic panels: 

A set of photovoltaic panels collect the sun's energy and store it by charging a bank of batteries, while a 

solar water heater directly accesses the sun's energy. The panels have a peak output of 10.7 kilowatts, 

which is fed into a 900 amp-hour/240 volt battery bank. The majority of the lights outside the building 

are powered by separate panels. The water pump is also powered by a solar panel. 

 2.12.3. Miscellaneous: 

Solar cells, condensers, inverters, boilers (for hot water), and other solar-related equipment work best on 

clear bright days. Decorative mirrors are installed within the building/room at appropriate angles and 

locations to reflect light and brighten. If a structure is located in a region where higher-speed wind 

http://www.jetir.org/


© 2018 JETIR August 2018, Volume 5, Issue 8                                                             www.jetir.org (ISSN-2349-5162) 

JETIRFF06008 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 47 
 

blows continuously/frequently, the building should be built with apertures that allow wind to flow over, 

though, and outside the building while keeping it cool. Wind turbines may be used to produce power by 

harnessing wind energy. Conducting wire should be made of a material that is resistant to the least 

amount of heat and causes the least amount of electricity loss. 

3. DISCUSSION 

The following are some of the ideas that may be considered and implemented to decrease energy 

consumption in buildings: 

1. Proper direction to maximize the sun's benefits for daylighting problems. 

2. Landscaping to change the direction of the wind and the temperature in the structure. 

3. The selection of building insulation/roof gardens, as well as colors and textures, is critical for 

energy conservation. 

4. Good Indoor Environmental Quality is ensured by proper size and shaded windows. 

5. Use of windows to allow for cross ventilation. 

6. Room arrangement (e.g. buffer spaces like toilets, staircases on west) 

7. Design the roof in a unique way to let in as much light as possible. 

8. Make use of energy-efficient lighting, fixtures, and controls. 

9. Install a solar water heater 

10. To decrease burdens, use an underground air tunnel system with air conditioning.   

In most nations, construction technology accounts for at least 40% of total energy use. The main 

elements in the development of infrastructure, which leads to an increase in energy consumption, are 

population and economic expansion. The construction of infrastructure in accordance with the green 

building concept is now a need. Combining active and passive building management methods may save 

a considerable amount of energy. As the need for energy conservation and climate change management 

has become a global concern, the green construction idea has grown in popularity. It also benefits from 

financial evaluation techniques such as payback time, net present value, and the internal rate of return 

approach. On July 13, 2013, the Indian Green Building Council (IGBC) and the National Housing Bank 

(NHB) announced a memorandum of agreement to provide low-interest housing loans for certified 

green and energy-efficient houses. 

4. CONCLUSION 

Green construction methods, as well as the selection of suitable building materials, are based on a few 

fundamental scientific concepts. Sustainable construction is based on science. Energy efficiency 

necessitates a systems-based approach to house design and construction. The foundation, frame, roof 

structure, and windows all play important roles in determining the possible energy savings for a home. 

The second layer of consideration is energy consumption inside the house. Mechanical equipment that is 

scaled for the house's real loads, natural day lighting, and ventilation all have a significant effect on how 

much energy is needed to offer comfort and convenience. Net energy efficiency is also influenced by 

appliances and lights. To ensure cost efficiency, all of these factors must be addressed early in the 

design process. Green construction saves energy in a variety of ways. To begin, we may reduce the 

building's embodied energy via efficient design, the use of recycled and local materials, and the 

recycling of construction waste. Second, green building design lowers a building's overall energy usage. 

During the day, strategically placed windows and skylights may remove the need for electrical 

illumination. Instead of depending on air conditioning, a full house fan may chill the home overnight. In 

both the summer and the winter, high-quality insulation lowers the expense of maintaining a 

comfortable temperature. Houses may also take use of passive heating and cooling. In the winter, south-

facing windows with overhangs may save up to 30% on heating expenses, while in the summer, 

prevailing breezes, shade, and natural plants can keep homes cooler. This list just scrapes the surface of 

what may be done to lower a building's energy use. In conclusion, this article discusses building design 

that incorporates different elements of energy aware design. They show how passive solar design, 

sustainable materials, resource conservation, and the integration of renewable energy technology may be 

used successfully in future green buildings. 
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