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Abstract 

Sustainable or Green construction refers to the adoption of building designs, construction methods and materials that are 

environmentally friendly. It also means using materials and resources that have sustainable supplies and are readily available from 

many sources. Building materials typically considered to be green include lumber from forests that have been certified to a third-

party forest standard, rapidly renewable plant materials like bamboo and straw, dimension stone, recycled stone, recycled metal 

etc.                 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Local environmental factors affect the performance of a green building to a great extent. These factors play a significant role in 

selecting materials and technology for a commercial green building complex. In this paper, an attempt has been made to identify 

the local environmental factors that affect green building design and to study their effect on selection of green building materials 

and technology particularly for a typical commercial complex located in Ahmedabad. The major local environmental factors 

considered in this research work are surrounding buildings, industries, vehicles, population and other factors causing atmospheric 

pollution. Analysis for recommending materials has been conducted through general study of the properties of the material, their 

energy saving potential and the conditions in which these materials can be used related to their availability in Ahmedabad, and 

other site conditions. Energy simulation software "Energy Plus" has also been used to suggest the most suitable material for the 

commercial green building complex under study. After these analyses, the effect of the regional environmental factors on these 

suggested materials have been studied and the most appropriate material that can withstand the effect of these factors has been 

chosen. 

II. EFFECT ON THE TECHNOLOGY SELECTED FOR THE GREEN BUILDING COMMERCIAL COMPLEX 

 Storm Water Management 

The storm water management has to be carried out as per the local environmental factors. This comes under the sustainable sites 

credit according to LEED India CS credit system. The intent is to limit disruption of natural water hydrology by reducing 

impervious cover, increasing onsite infiltration and managing storm water runoff. The strategy employed is to design the project 

site to maintain natural storm water flows by promoting infiltration. Thus pervious pavement in form of porous asphalt, porous 

concrete and open celled or block pavers can be feasible technologies for storm water management. 

 Rain Water harvesting 

The rain water harvesting for this project primarily can be carried out by collecting and storing rain water from roof tops and land 

surface. The principal components consist of the catchment area, conveyance system and collection device. The quantity of rainfall 

in Ahmedabad being minimal, rainwater pipes for roof drainage can be installed in the range of 75mm to 100 mm diameter. The 

rainwater should be collected in pre constructed storage tanks of capacities ranging from 30,000 liters to about 50,000 liters. These 

tanks can be constructed of reinforced cement concrete, brick masonry, stone masonry, precast concrete blocks or Ferro cement. 

 Roof–Heat Island Effect 

The heat island effect of roof is considered under the sustainable site credit. The intent is to reduce the heat islands or the thermal 

gradient differences between developed and undeveloped areas to minimize impact on microclimate, human and wild life habitat. 

The strategy is to use roofing materials, having Solar Reflectance Index (SRI) greater than 29 for sloped roof and 78 for low sloped 

roof for a minimum of 75% of the roof surface. Table below indicates the solar reflecting characteristics of some suggested roof 
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materials. 

 Applying white paint is a viable option but it increases the glare to an uncomfortable level. Asphalt white shingles, red clay tiles 

and white concrete tiles are applicable at places with sloping roof only. For the commercial complex building under study 

application of white elastomeric coating or light colored precast concrete slabs which has a high SRI of 70, appear to be the most 

suitable, considering the conditions of the building and the availability of the materials. 

 Water Efficient Fixtures 

This comes under innovative waste water technology under the water efficiency credit. The intent is to reduce the generation of 

wastewater and potable water demand, while increasing the local aquifer recharge. The strategy is to specify high efficiency fixtures 

and dry fixtures such as composting toilets and waterless urinals to reduce these volumes. It can also be considered to reuse storm 

water or grey water for sewage conveyance or on-site wastewater treatment systems (mechanical or natural).  

 For the commercial green building complex under study composting toilets are suggested as a part of the green building 

initiative. Composting toilets are primarily of two types like a dry toilet fixture or a micro-flush fixture. Urine and faeces move by 

gravity down a relatively large tube (12-14 inches) that connects the toilet fixture to the composting system directly below. The 

micro-flush toilet uses a tiny amount of water to carry waste down a 4-inch drain line. Neither fixture has a water trap; instead, a 

fan pulls air down the fixture, resulting in a completely odorless bathroom. These toilets reduces water usage by about 20% to 

50%. 

 Energy Efficient Lighting 

This comes under the energy & atmosphere credit. The intent is to optimize energy performance of the building and reduce wastage. 

For the commercial green building complex under study, following energy efficient lighting system are proposed. 

 Incandescent to CFL 

Fluorescent Lamps are about 3 to 5 times as efficient as standard incandescent lamps and can last about 10 to 20 times longer. 

Since the luminous efficacy of incandescent lamp, 100W is 14 lm / W, where as that of a 40W CFL is 49 lm / W. The saving 

potential is 80%. 

 T12 to T8 / T5 

The luminous efficacies of the specified fluorescent lamps are given below, which clearly shows that T-8 and T-5 are more energy 

efficient. The saving potential of changing from 40W TL to 28 W T-5 is 50%. 

 Luminaires 

An efficient luminaire optimizes the system performance of each of its components. There are a few types of luminaires that offer 

opportunities for energy conservation in a lighting system design. Many of these provide indirect light to brighten the ceiling or 

are designed to brighten walls or task surfaces. Most of them are fluorescent and are easily controlled for further energy savings. 

 Renewable Energy 

This comes under the energy & atmosphere credit. The intent is to encourage and recognizes increasing levels of self-supply 

through renewable technologies to reduce environmental impacts associated with fossil fuel energy use. The strategy is to assess 

the project for renewable energy potential including solar, wind, geothermal, biomass, hydro, and bio-gas strategies. When 

applying these strategies, advantage should be taken of net metering with the local utility.  

The suggested measures for the project under study are as follows: 

 Solar photo voltaic cell for external lighting 

Photovoltaic (PV) cells are semiconductor devices, usually made of silicon, which contain no liquids, corrosive chemicals or 

moving parts and produce electricity as long as light shines on them. It is recommended for the external lighting in the campus of 

the commercial complex. Photovoltaic module(s) with a variable total power from 80 Wp to 250 Wp can be used. Advantages of 

PV cells are that it is a cost-effective and viable option. The basic costs, beginning with a portable PV unit with a 50-watt solar 

panel, low-power inverter and battery, is about Rs.30000 and can operate three high-efficiency lights, a small TV and a water 

pump. Disadvantages are that it is not highly efficient as they convert only 12 to 15% of the sun’s light into electricity. PV systems 

can power any electric device but they are not suitable for water heating or other heat related appliances. 

 Solar thermal technology for hot water 

Solar thermal technologies have a natural advantage in Ahmedabad as well as in India, due to the fact that the average radiation is 

4.5–6 kWh /m2/day with an average of 280 clear days in a year. Solar water heating system with tank capacity of 125 lpd has a 

collector absorber area of 2m2 is designed for 60ºC. For a daily load of 1080 litres at 40ºC, the calculated capacity requirement of 

SWHS was found to be 340 lpd. The system consists of a collector, a fluid system to move heat from the collector, and a hot water 

tank for storing heat. There are three main kinds of solar thermal collectors in common use. In order of increasing cost they are (i) 

Formed plastic collectors (ii) Flat collectors and (iii) Evacuated tube collectors. The collectors can be roof mounted, ground 

mounted or wall mounted. The working fluid is either pumped (active system) or driven by natural convection (passive system) 

through it. The method of heat transfer are by open-loop or closed-loop (via heat exchanger) system. The performance of a solar 

thermal system is best when the solar collectors are installed on a southeast to southwest facing roof receiving direct sunlight for 

the main part of the day. 
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 Environmental Quality 

This comes under the environmental quality credit. The intent is to reduce the quantity of indoor air contaminants that are odorous 

or potentially irritating to provide installer and occupant health and comfort. Some of the suggested measures for the project under 

study are as follows. 

 Natural fiber carpet 

There are two basic types of natural fibers, namely plant and animal. They are stuck directly to a dry, flat surface. Plant fiber 

includes sisal, coir, jute, seagrass etc. But these fibres are quite expensive and are not resistant to fading and staining. 

 Bamboo flooring 

The advantages of bamboo flooring are that it is extremely hard, stronger than many hardwoods. Some species have been rated 

higher than maple and almost double that of the red oak. It is also highly moisture resistant. Disadvantages of bamboo flooring are 

that the technology is pretty inconsistent. Some bamboo forests are being destroyed due to unsustainable management. The 

embodied energy for transport is high, whenever the bamboo comes from distant forests. 

 Reclaimed hard wood flooring 

Advantages of reclaimed hard wood flooring are that it is easy to clean and maintain irrespective of its color. It has disadvantages 

such as that it is expensive, because only natural materials can be used instead of synthetic ones. It takes time to set hardwood 

flooring as it has to be laid in strips or planks. The wood loses its shine over time, giving a dull look to the floor. Sometimes the 

hardwood flooring becomes slippery and dangerous to walk on in socks. 

 Low volatile organic content (VOC) paint 

Low VOC use water as a carrier instead of petroleum based solvent. Paints and stains must not contain VOC in excess of 200 g /l. 

Varnishes must not contain VOC in excess of 300 g/l. Benefits of low VOC paints are that it lets out lower levels of ozone pollution 

and fewer emissions of smog forming chemicals. Low VOC paints are cost competitive and no special equipment is needed. 

III. CONCLUSION 

The construction industry sector is the largest documented user of materials by weight. The market for building materials is 

predicted to grow steadily into the foreseeable future driven by ongoing investments in built infrastructure and the consumer 

demand for “green” products. 

 Sustainable materials use is thus predicated on the replacement of future flows of conventional with innovative building 

materials which have the least embodied effects where the “effects” in question are flows of key natural resources – energy, land, 

materials and water; and emissions to air, land and water. 

REFERENCES 

[1] Green Building Handbook: Materials and Technology 
[2] Journal of Sustainable Construction material and technologies 

[3] S. Tomorrow, “Sustainable construction, the CIIITC, Centre for excellence in sustainable development,” Construction Research Centre. 2007. 

[4] J. Harrison, (2007). The Role of Materials in Sustainable Construction. ISOS Conference, 14th November Canberra, ACT, Australia Communiqué 
Downloadable. [Online]. 

http://alive2green.com/publications/green-building-handbook/

