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ABSTRACT 

A building or facility which incorporates special construction techniques for increasing the energy efficiency without 

requiring special materials or construction skills but cutting energy waste , ensuring occupants health , safety and 

comfort and improving building durability is called an energy efficient building. This project aims to demonstrate - 

 A commercially viable green building including maximum lettable space with adequate parking, cost effective design 

and materials 

 Resource efficient building 

 Healthy and beautiful working environment 

 Design responsive to user needs 

 

INTRODUCTION:  

We define green building as the practice of maximizing the efficiency with which buildings and their sites use 

resources energy, water, and materials while minimizing building impacts on human health and the 

environment, throughout the complete building life cycle from sitting, design, and construction to operation, 

renovation, and reuse. 

 The design of our built environment impacts us all, as well as our economies and the natural environment, 

and Green Building Councils are driving its transformation towards sustainability.  

The design.of our homes and workplaces impacts user productivity, health and the prosperity . 

 

The above building requires careful planning, training and quality control during construction. 

• Building sector is the largest consumers of energy, after industry and agriculture. Buildings annually 

consume more than 20% of electricity used in India.  

• The potential for energy savings is 40 – 50% in buildings 

• For existing buildings, the potential can be as high as 20-25% which can be achieved by implementing 

housekeeping and retrofitting measures. 

• The incremental cost incurred for achieving energy efficiency is 5-8%. Conventional design cost and can 

have an attractive payback period of 2-5 years.   
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Typical break-up of energy consumption in a building shows that air conditioning is the 60% consumer of 

energy followed by area lighting 20%, miscellaneous equipment15% and ventilation fans 5% 

 

METHODOLOGY OF GREEN BUILDING: 

 Energy Saving Approach in Buildings: 

1. Orientation of building                2.Earth air heat exchanger               3.Solar Chimney 

4. Trombe wall                                5.Solar hot air system                      6.Solar water heating system 

7. PV cell system                             8.Structured insulated panels           9.Energy Efficient Roofing 

10. Sun spaces in solar rooms         11.Partly sunken building 

1.  ORIENTATION :  

This is the first step to achieve energy efficiency. The following measures can be adopted:  

 Minimize exposure on the south and west 

 Use simulation tools and techniques which can help in designing the orientation to minimize heat 
ingress and enhance energy efficiency. 

 

Typical break-up of heat gain in a building 

The following measures can be considered- 

1 Select high performance glazing with low U-value, low Shading Coefficient and high VLT (Visual Light 

Transmittance). 

2 Insulate the wall. The options for insulation materials can be – Extruded polystyrene, Expanded polystyrene 

(thermocol), Glass wool etc., 

3 Brick wall with air cavity can also significantly reduce the heat ingress. 

4 Hollow blocks, Fly ash bricks and Autoclaved Aerated Concrete (AAC) Blocks are also good insulators. 

5 The heat ingress through the roof can be as high as 12-15%. Insulating the roof can substantially reduce the 

heat ingress. 

 6 Consider shading devices for window openings. 

 

2. EARTH AIR HEAT EXCHANGER  

Most systems are usually constructed from 100 to 600 mm (4 to 24 inch) diameter, smooth-walled (so they do 

not easily trap condensation moisture and mold), rigid or semi-rigid plastic, plastic-coated metal pipes or 

plastic pipes coated with inner antimicrobial layers, buried 1.5 to 3 m (5 to 10 ft) underground where the 

ambient earth temperature is typically 20 to 26 °C  all year round 

     Smaller diameter tubes require more energy to move the air and have less earth contact surface area. Larger 

tubes permit a slower airflow, which also yields more efficient energy transfer and permits much higher 

http://en.wikipedia.org/wiki/Celsius
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volumes to be transferred, permitting more air exchanges in a shorter time period, solar chimney can use 

natural convection (warm air rising) to create a vacuum to draw filtered passive cooling tube air through the 

largest diameter cooling tubes. Natural convection may be slower than using a solar-powered fan. Sharp 90-

degree angles should be avoided in the construction of the tube - two 45-degree bends produce less-turbulent, 

more efficient air flow. While smooth-wall tubes are more efficient in moving the air, they are less efficient in 

transferring energy. 

 

                   . EARTH AIR HEAT EXCHANGER SYSTEM IN A HOUSE 

 

                             VARIOUS TYPE CLOSED LOOP DESIGN FOR OPEN 'FRESH AIR' 

 Geothermal systems use the constant temperature of the earth to heat and cool our homes. The earth’s 

temperature can be used to either heat or cool a building  

 There are three configurations for a closed loop design through an open 'fresh air' system or a combination: 

Formal research indicates that earth-air heat exchangers reduce building ventilation air pollution. The tunnel 

[earth-Air heat exchanger] is found not to support the growth of bacteria and fungi; rather it is found to reduce 

the quantity of bacteria and fungi thus making the air safer for humans to inhale. Hence it is clear that the use 

of EAT [Earth Air Tunnel] not only helps save the energy but also helps reduce the air pollution by reducing 

bacteria and fungi. No harmful growth occurs and that the airborne concentrations of viable spores and 

bacteria, with few exceptions, even decreases after passage through the pipe-system 

http://en.wikipedia.org/wiki/Solar_chimney
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The operation of ground-coupled earth-to-air heat exchangers is acceptable as long as regular controls are 

undertaken and if appropriate cleaning facilities are available. Underground cooling tubes have an excellent 

condensation drain and be installed at a 2-3 degree grade to ensure the constant removal of condensed water 

from the tubes. When implementing in a house without a basement on a flat lot, an external condensation 

tower can be installed at a depth lower than where the tube enters into the house and at a point close to the 

wall entry 

        An alternative to the earth-to-air heat exchanger is the "water" to earth heat exchanger. This is typically 

similar to a geothermal heat pump tubing embedded horizontally in the soil (or could be a vertical) to a similar 

depth of the earth-air heat exchanger. It uses approximately double the length of pipe of 35 mm diameter, e.g., 

around 80 m compared to an EAHX of 40 m. A heat exchanger coil is placed before the air inlet of the heat 

recovery ventilator. Typically a brine liquid (heavily salted water) is used as the heat exchanger fluid. 

 

3. SOLAR CHIMNEY- 

The solar chimney 10m high and diameter 0.4572m(18”) connected with solar collector size 2x2x2 m . The 

chimney resting on a concrete pedestal foundation of diameter 1 meter at top and 2 meter at bottom. Circular 

rings are provided at different levels to facilitate the tying of Guy strings for holding Solar Chimney in 

vertical positions. 

The 57m long earth air tube of diameter 0.4572m as a combined unit are included in the system to draw cool 

air from the cooling tube in summer season and provide heat by hot air in winter season by temperature 

difference in ambient air and constant temperature 26°C at 4 m below ground level. The cooling tube is 

provided in two horizontal rows of 27 m each with Tees and Vents. 

The above two techniques are installed in a facility of size 20x5m(64x16 sq. feet) for which cool and hot air is 

supplied by the combined system of solar chimney and earth air cooling tube. 

The outlet of the cooling tube added with air blower 0.5 hp and thermostat device, for automatic operation of 

Air Blower. The Air Blower is separated from the room by separation wall to insulate the room with the heat 

of the Air Blower during Running condition. 

The Solar collector size 2x2x2 meter is provided between facility and solar Chimney with connecting pipes. It 

is made of Ply and glass. 

The inlet end of the cooling tube or tunnel terminates at the fresh air intake chamber above the ground with 

intake Grills in all four sides with RCC cover at the Top. 

The foundation of the Chimney consist of RCC pedestal 2m high, 1m diameter at the top and 2m diameter at 

the bottom. This foundation is 0.6m above ground level and 1.4m below ground level. 

Working principle- When solar radiations incident on the solar chimney, its temperature rises and becomes 

more than the temperature of ambient air. The density of warm air get reduced than the ambient air. Also air 

in the solar collector becomes hot and supplied to the chimney. 

Reduced density creates buoyant forces to move air upwards through the top. Then suction is created within 

the room so that air is circulated inside the room through cooling tube. Since earth temperature at 4m depth is 

constant at about 26°C, the air drawn through cooling tube have a low temperature than the room temperature 

and feels cool in the summer season. Similarly in winter season, the room temperature is about 15°C and air 

drawn through cooling tube which is 26°C, feels hot. 

The system provides cool/hot air in the sunny day hours through chimney heating. In the night hours when 

solar radiations are not available, the chimney is incapable to draw cool/hot air during night hours through 

cooling tube. In summer evening when temperature of room rises due to non functioning of chimney, Air 

Blower (attached with thermo state) started automatically with thermo state to draw cool air through cooling 

tube throughout night hours. This air blower is operated by external power. 

   The thermo state is a temperature sensor device provided with NONC (normally open and normally closed 

points) that can be so adjusted that when inside room temperature rises to a certain limit (due to stop of 
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functioning of chimney) then it starts air blower automatically to draw cool/hot air from cooling tube during 

night hours between 6 p.m. to 6 a.m. next day. 

In the winter season, thermostat need to be reset for the temp. ranges limits according to the comfort 

requirements. 

  The question of functioning of the system during cloudy environment is solved with the provision of air 

blower and thermostat because when chimney is not proper working, the temperature of room will rise and 

thermo state will start air blower to draw cool air through cooling tube. 

The solar collector also heated with the solar radiation and supplies hot air to the solar chimney. The outlet 

pipe of the solar collector is provided at a higher elevation then its inlet pipe. 

The cool air is supplied through cooling tube to the room and exhausted through solar chimney. 

The maximum temperature difference between room and ambient is observed as 4°C. In the summer ambient 

temperature is higher than the room while in winter, the ambient temperature is lower than the room 

temperature.  

Advantages of system- 

The initial cost of proposed energy efficient system is high  ,but due to saving in cost of energy, proposed 

energy efficient system gives following benefits:- 

1. By saving environment from pollution due to toxic gases and carbon dioxide produced by use of A.C. 

system. 

2.Functioning of the proposed energy efficient system is less dependent on availability of electric power. 

3.Bacterial load inside the facility also get reduced 

4.More fresh air is circulated indeed the facility as compared to A.C. system. 

5.Use of energy efficient system saves natural resources like coal used for generating electricity 

 

SOLAR CHIMNEY system 

4 TROMBE WALLS:- . A Trombe wall consists of a thick wall (150mm to 300mm) [8" to 16"] faced with a 

selective surface solar absorber, air gap, and high transmissivity glass pane. Trombe walls are usually South 

facing (in the Northern Hemisphere) for maximum sun exposure. An overhang above the wall is used to 

decrease exposure in the summer when the sun is high in the sky and heating is not required, yet still allows 

for full exposure in the winter when the sun is low in the sky and heating is desirable 
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Even single-pane glass works for this process, because glass is transparent to visible light, but less so to infra-

red radiation. Modern variations include insulating glass to retain more of the stored solar heat and high and 

low  sometimes operable vents to allow convective heat transfer to the indoors 

5 SOLAR HOT AIR SYSTEM:-  Solar Panel from Environmental Solar Systems is the ideal choice for home 

owners that want environmentally friendly and low-cost alternative heat.! 

solar panels allow you to enjoy FREE HEAT from the sun without any adverse effects on the natural world! 

The PANEL pulls cool air from your home, channels it through the absorber plate where it’s warmed by 

energy from the sun, then circulates it back into your home. A built-in thermostat, automatically turns on a 

blower when the absorber plate reaches 110° F and shuts off the blower at 90°F. 

6 SOLAR WATER HEATING SYSTEM:- A small drain back reservoir is installed in the collector loop. 

When this system is filled with water it is only filled to the top of reservoir. Since it is located below the 

collectors, they remain dry when the pump is not circulating. When the collectors are hotter than the water in 

storage, the pump circulates the water in the reservoir through the collectors where it is heated. The heat from 

this water is then transferred to the solar storage tank through a heat exchanger located either in the storage 

tank or drain back reservoir. When the collectors approach the same temperature as the water in the storage 

tank or this water has reached a preset temperature, the pump shuts off and all the water drains back the 

reservoir. The drain back system eliminates all the problems inherent in the other types of systems 

7  SUN SPACES IN EEBT OR SOLAR ROOMS:- 

A solar greenhouse is designed both to maximize solar gain and to minimize heat loss. Usually, only the south 

facing walls and roof of the solar greenhouses are glazed, while the east and west walls are well-insulated. 

(Southeast and southwest portions, if any, are also glazed, partly because plants need that low-angle early 

sunlight.) If at least two layers of glass or plastic are used instead of one, 

Keep in mind that each additional layer of glazing blocks additional sunlight. Therefore, for the highest 

possible light transmission, the third and fourth layers must be a very clear film, such as Teflon. Each layer 

must be sealed tightly to prevent structural damage from possible moisture condensation between glazing 

panels.  

Many of the most successful solar rooms are separated from the house by a heavy wall that stores the heat. 

The wall, built of concrete, stone, brick, or adobe, conducts heat (slowly) into the house. At the same time, the 

wall keeps the solar room cooler during the day and warmer at night 

8 PARTLY SHUNKEN BUILDING:- These buildings are partly embedded in earth, therefore temperature of 

these buildings are not so high in summer and not too cool in winter due to earth temperature.    

9 PV CELL SYSTEM:-Solar power is the conversion of sunlight to electricity. Sunlight can be converted 

directly into electricity using photovoltaic(PV). Photovoltaic were initially used to power small and medium-

sized applications, from the calculator powered by a single solar cell to off-grid homes powered by a 

photovoltaic array. 

A solar cell, or photovoltaic cell (PV), is a device that converts light into electric current using the 

photoelectric effect.[19] There are many competing technologies, including at least fourteen types of 

photovoltaic cells, such as thin film, mono crystalline silicon, polycrystalline silicon, and amorphous cells, as 

well as multiple types of concentrating solar power. 

Solar photo-voltaic (PV) technology is the way of the future, for generating and supplying electric power for 

homes and businesses in the US and across the world. 

10 STRUCTURAL INSULATED PANELS (SIP):-  

The insulating core of a structural insulated panel provides high-density continuous insulation. SIP enable 

structures to be assembled with minimal framing. The percentage of area in a wall assembly composed of sawn 

lumber is classified as a wall’s “framing factor.” The framing factor is a measure of thermal bridging. The more 

framing factor and the more energy is lost due to thermal bridging  

. When the whole wall R-value is measured, SIP walls outperform stick-framed walls because studs placed 16 

Wirechase 
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or 24 inches on center cause thermal bridging and result in energy loss. Additionally, fiberglass and other 

insulating materials are subject to gaps, voids, or compression leading to further degradation in thermal 

performance 

11 ENERGY EFFICIENT ROOFING:- Roofing is often ignored as an energy efficient component of a house, 

but it has a profound effect on the other systems, especially air conditioning.  An efficient total roof system can 

lower the energy required for cooling a Louisiana home 30 percent or more.  Subdivision covenants may 

preclude making a good roofing choice and should be checked before planning a new home or buying an 

existing home if energy bills are important to you. 

. 

FUTURE SCOPE OF WORK: 

Future work can be done for similar other energy efficient techniques for cooling, heating, ventilating, air 

conditioner and insulation the buildings to develop more other energy efficient systems to prove cost 

effectiveness of these techniques in comparison to conventional methods, so that adoptability of energy 

efficient system in building can be increased to made them acceptable for public, thereby goal of energy 

saving can  be achieved. 

  The air blower is used in the proposed system to draw cool air during the night hours and in day hours as per 

the requirements, is operated by external source of energy can also be operated by the photovoltaic solar 

panels. At present, the P.V. system have very high initial cost (about Rs.170 per watt) so air blower cannot be 

feasible to operate through PV system. But with the continuous reduction of the cost of PV every year, it can 

be provided in future. 
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