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Abstract 

 

India became independent on 15 August 1947. Though, after independence achieved tremendous success in many fields but still 

much is needs to be done in order to become developed nation. Statistics betrays that after independence our growth rate has 

increased from 3% to 9%. Energy is driving wheel of the country. But still we are facing problems like demand of energy and 

water. Jilla Seva sadan, Vyara is first green building in Gujarat. Mainly under green building design three aspects had been covered 

in this segment mainly water conservation, energy conservation and material conservation. Comparison was made using green 

building concept and conventional building concept in this three aspect. From the study it was seen that water consumption, energy 

consumption and material consumption was really reduced to 30 to 40% using green building concept. By this study, Green 

building concept really can be achieved in Jilla Sevasadan, Vyara. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

“A green building is one which uses less water, optimizes energy efficiency, conserves natural resources, generates less waste and 

provides healthier spaces for occupants as compared to a conventional building.” 

Green building design is a practical and climate conscious approach to building design. Various factors, like geographical 

location, prevailing climatic conditions, use of locally available and low embodied energy materials and design parameters relevant 

to the type of usage of the building are normally taken into consideration. Such an approach ensures minimum harm to the 

environment, while constructing and using the building. These buildings were generally made of locally available materials like 

wood, mud and stone and dealt with the vagaries of weather without using a large amount of external energy to keep the inhabitants 

comfortable. 

Buildings are among the greatest consumers of energy. Combining cutting edge energy efficient technologies with adaptation 

of practices used in vernacular architecture which used more of locally available materials and resources is necessary, especially 

for countries like India where per capita energy consumption is rising rapidly due to high economic growth. This will reduce our 

dependence on the fossil fuels which have to be imported and are depleting at an alarming rate. A green building uses minimum 

amount of energy, consumes less water, conserves natural resources, generates less waste and creates space for healthy and 

comfortable living. 

Building has major environment impacts during their life. Resources such as ground cover, forests, water, and energy are 

dwindling to give way to buildings. Resource-intensive materials provide the building envelope and landscaping ads beauty to it 

in turn using up water and pesticides to maintain it. Energy consuming systems for lights, air-conditioning and water heating 

provide comfort to its occupants. Hi – tech controls add intelligence to ‘inanimate’ buildings so that they can respond to varying 

condition, and intelligently monitor and control resource use, security, and usage of fire-fighting systems and other such systems 

in the building. Water, another vital resource for the occupants, gets consumed continuously during building construction and 

operation. Several building processes and occupant functions generate large amounts of waste, which can be recycled for use or 

can be reused directly. Buildings are thus one of the major pollutants that affect urban air quality and contribute to climate change. 

Hence, the needs to green building design. It is a known fact that it costs more to design and construct a green building compared 

to other buildings. However, it is also a proven fact that it costs less to maintain a green building that has tremendous environmental 

benefits and provides a better place for the occupants to live and work in. Thus, the challenge of a green building is to achieve all 

its benefits at an affordable cost. A green building depletes the natural resources to a minimum during its construction and 

operation. The aim of the green building design is to minimize the demand on non-renewable resources, maximize the utilization 

efficiency of these resources when in use and maximize the reuse, recycling, and utilization of renewable resources. It maximizes 

the use of efficient building materials and construction practices; optimizes the use of on-site sources and sinks by bioclimatic 

architectural practices; use minimum energy to power itself; uses efficient equipment to meet its lighting, air-conditioning and 

other needs; maximizes the use of renewable sources of energy; uses efficient waste and water management practices; and provides 

comfortable and hygienic indoor working condition. It is evolved through a design process that requires input from all concerned- 

the architect; landscape designer:  air-condition, electrical, plumbing, and energy consultants- to work as a team to address all 

aspects of building and system planning, designing, construction and operation. 
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II. STUDY AREA 

Vyara is a village panchayat located in the Surat district of Gujarat state, India. The latitude 21.1167 and longitude 73.4 are the 

geocoordinate of the Vyara. Gandhinagar is the state capital for Vyara village. It is located around 255.4 kilometer away from 

Vyara. The other nearest state capital from Vyara is Daman and its distance is 97.5 KM. The other surrouning state capitals are 

Daman 97.5 KM., Mumbai 247.3 KM., Bhopal 474.7 KM. As of 2001 India census, Vyara had a population of 36,213. Males 

constitute 50% of the population and females 50%. Vyara has an average literacy rate of 74%, higher than the national average of 

59.5%: male literacy is 78%, and female literacy is 69%. In Vyara, 11% of the population is under 6 years of age. In Vyara district, 

39% population belongs from Scheduled Tribe and 2.4% population belongs from Scheduled Castes. Dhodia, Gamit, Chaudhari, 

Vasava, Kokani, Brahmin, Jain, Sindhi, Bhoy, Christian, Muslim and Parsi population lives in the district. 

 
Fig. 1: Study Area of Tapi District 

 
Fig. 2: Map of Vyara in Tapi District 

The overall objective of research work is to study green building concept in Jilla Sevasadn, Vyara. However some specific 

objectives of the Research were as follows: 

1) Planning and design of Water conservation within Jilla Sevasadan building using green building concept. 

2) Planning and design of Energy conservation within Jilla Sevasadan building using green building concept. 

3) Planning and design of Material conservation within Jilla Sevasadan building using green building concept. 
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III. METHOD AND MATERIALS 

In this research, initially the primary survey of Site (Jilla Sevasadan Building) was done for finding out the problems. After that 

various data collected by team members from the Vyara R & B division. After enlisting all the problems, the major problem was 

found out i.e. improper planning of various structure design, site clearance, etc. For that modification and development activity 

was carried out to settle out problems. In this research mainly three aspects had been covered i.e. Planning and design of Rainwater 

harvesting Structure inside the building, Planning and design of energy conservation inside the building and Planning and design 

of material conservation in construction of the building. The comparison was also made with conventional method concept against 

green building concept. 

The methodology adopted in this project has been shown below through the flowchart. 

 
Fig. 3: Flowchart of Methodology Adopted 

IV. RESULTS AND DISCUSSION 

 Design of Rain Water Harvesting System Inside the Building (Water Conservation) 

Minimizing the water demand within buildings is the first and step in water management. Water conservation helps to ensure that this 

important resource will be available for many generations to come. Conserving water also indirectly saves energy, which is needed to 

process, treat, and transport and in cases of areas having cold climate to heat water. Hence to have the maximum savings, optimal and 

economical use of water through water conservation should be the priority of the new constructions. In addition to technical measures 

such as use of water efficient domestic appliances, there is a need to create awareness and to educate people to address water leakage 

problems through proper maintenance of fixtures. In India, the average domestic water consumption is 4.1% of the total water use. From 

the analysis it was found out that compare to conventional method, more water was saved in Jilla Sevasadan (green) Building. 

 Estimation of water use in green building (JillaSevasadan, vyara) 

 Parameters 

office population: Fixed = 1700, Floating = 1800 

Residential population ∶ 6000 

Consumptions of water (lpcd)of office population ∶ 45  
litres

day
 

Consumptions of water (lpcd)of residential population ∶ 155  
litres

day
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 Peak Water Demand  

Water consumption (Office area) = 3500 × 45 = 157500  
litres

day
 

Water consumption (Residential area) = 6000 × 155 = 930000  
liters

day
 

Total water demand = 1087500  
liters

day
 

Net water demand = 3 × 1087500 = 3262500   
liters

day
= 3.26 MLD 

 Estimation of Water use in Building (Conventional Building) 

Office population: Fixed = 1700, Floating = 1800  
Residential population = 6000 

Consumptions of water (lpcd)of office population = 80   
litres

day
 

  

Consumptions of water (lpcd)of residential population = 190   
litres

day
 

 Peak Water Demand   

Water consumption (Office area) = 3500 × 80 = 280000   
litres

day
 

Water consumption (Residential area) = 6000 × 190 = 1140000   
liters

day
 

Total water demand = 1420000  
liters

day
 

Net water demand = 3.5 × 1420000 = 4970000  
liters

day
= 4.97 MLD 

Total water saving in green building = 4.97 − 3.26 = 1.71 MLD 

 Estimation Of Total Rain Water Harvesting 

Annual rain water harvesting = Rainfall × Area of catchment × Run coefficient                       
= 1.4 × 15000 × 0.85 

= 1785000 m3 = 1785 MLD 

Rain water from roof top of 15000 m² can be recharged to ground aquifers through recharge wells. 

 Design of Energy Conservation System inside the Building 

In the developing countries the energy consumption growth rate is lowered compared to the population growth rate. In developing 

countries like India population growth rate is expected to grow at 1.3% while the energy consumption rate is expected to grow at 

4.3%. The electricity consumption in lighting is around 14% of total electricity consumption in India. Lighting is the essential 

service for the resident, commercial shop and complex, hospitals & hostels, cinema & auditorium, roads, sports ground and in all 

the industries. From the analysis it was found out that compare to conventional method, more energy was saved in Jilla Sevasadan 

(green) Building. 

 Survey of Office Area 
Table – 1 

Total Energy Consumptions (Office Area) in JillaSevaSadan, Vyara 
Equipment / Devices Watts Nos. 

CFL lamp 15 864 

Fluorescent tube 35 2400 

Ceiling fan 60 720 

Computer 150 200 

Printer 70 60 

LED T.V 250 5 

Water cooler 1000 24 

Motor 1100 12 

Table - 2 

Total Energy Consumptions/ Day for Different Equipment/Devices Jillasevasadan, Vyara 

Equipment / Devices Watts Nos. Approx. Working hours per day Total energy consumption per day (KWh) 

CFL lamp 15 864 2 25.92 

Fluorescent tube 35 2400 3 252 

Ceiling fan 60 720 3 129.6 

Computer 150 200 5 150 
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Printer 70 60 2 8.4 

LED T.V 250 5 5 6.25 

Water cooler 1000 24 2 48 

Motor 1100 12 2 26.4 

 Total Energy Consumption 

= 25.92 + 252 + 129.6 + 150 + 8.4 + 6.25 + 48 + 26.4 = 646.57 KWh/day 

 Monthly Energy Consumptions in KWh 

= 646.57 × 24 

= 15517.68 Kwh 

 Total electricity bill in ₨: 

Fixed charge = 200 × 12 = 2400 ₨ 

Energy charge = 15517.68 × 4.9 = 76036.63 ₨ 

Fuel charge = 15517.68 × 1.24 = 19241.92 ₨ 

Electricity charge @ 25% = 24479.63 ₨ 

Meter charge = 20 × 12 = 240 ₨ 

Total electricity bill = 2400 + 76036.63 + 19241.92 + 24479.63 + 240 

                                       = 122398.18 ₨. 

2) Survey of Office Area 
Table - 3 

Total energy consumptions (office area) in Conventional building 

Equipment / Devices Watts Nos. 

Incandescent lamp 60 192 

Fluorescent tube 40 2458 

Ceiling fan 70 732 

Computer 150 200 

Printer 80 50 

T.V 300 5 

Water cooler 1000 24 

Motor 1500 12 

Table - 4 

Total Energy Consumptions/ Day for Different Equipment/Devices Conventional Building 

Equipment / Devices Watts Nos. Approx. Working hours per day Total energy consumption per day (KWh) 

Incandescent lamp 60 192 4 46.08 

Fluorescent tube 40 2458 5 491.6 

Ceiling fan 70 732 3 153.72 

Computer 150 200 5 150 

Printer 80 50 2 8 

T.V 300 5 4 6 

Water cooler 1000 24 2 48 

Motor 1500 12 2 36 

 Total energy consumption:   

= 46.08 + 491.6 + 153.72 + 150 + 8 + 6 + 48 + 36 = 939.4 KWh/day 

 Monthly energy consumptions in KWh: 

= 939.4 × 24 

= 22545.6 Kwh 

 Total Electricity Bill in ₨ 

Fixed charge = 200 × 12 = 2400 ₨ 

Energy charge = 22545.6 × 4.9 = 110473.44 ₨ 

Fuel charge = 22545.6 × 1.24 = 27956.54 ₨ 

Electricity charge @ 25 % = 35267.49 ₨ 

Meter charge = 20 × 12 = 240 ₨ 

Total electricity bill = 2400 + 110473.44 + 27956.54 + 35267.49 + 240    
= 176337.47 

 Total saving in green building ₨. 

Total saving = 176337.47 − 122398.18 = 53939.29 ₨ 
Some suggestions were also made for reduction in energy consumption. They were 

1) Switch-off the lamps when not in use 

2) Use maximum daylights 

3) Use microwave oven for cooking small amount of food 

4) Avoid use of AC during winter season 
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5) Select appropriate size type and features depending upon our requirement etc. 

 Design of Material Conservation System inside the Building 

The most common raw material used in construction is steel, cement, glass, aluminum, plastics, bricks etc. All these are energy 

intensive material and need to be transported across vast distances leading to more energy consumption. It is not possible to meet 

the ever-growing demand for housing by using only traditional energy efficient materials like mud, thatch, timber, bamboo etc. 

Thus there is a need for optimum utilization of the available energy resources and raw material to produce simple energy efficient, 

environment friendly and sustainable building alternatives. Buildings without insulation and air-tight envelope can result in major 

energy wastage., So, some insulation materials was also suggested for waste control of material, they were Expanded polystyrene, 

Glass wool, Fly ash brick, Green paints etc. Some suggestion were also made to control wastage of material, they were (i) Strict 

supervision and control of materials, (ii) Creating an awareness of consequence of waste and educating staff, (iii) Correct material 

planning and ordering, (iv) Improving material quality, (v) Establishing proper method of measuring sand, aggregate purchasing 

etc. 

V. CONCLUSION  

Green building reduces consumptions of energy, water and material in numerous ways. Green building design reduces 

consumptions of water, energy and material over its lifetime. Strategically placing windows and skylight can eliminate the need 

for electrical lighting during the day. Solar photovoltaic system is also reduces electrical annual load. Use efficient sensor based 

devices and rain water from roof top of about 15000 m² can be recharged to ground aquifers through recharge wells. Use recycled 

and local materials and recycling construction wastes. High quality insulation reduces temperature regulation costs in both summer 

and winter. Green building has to save water 36 - 40%, save energy 30 – 40% and save material 25 – 40% compared to conventional 

building. 
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