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Abstract— This paper presents the basic concepts and 

terminology used in designing and constructing green 

buildings, based on state-of-the-art design and construction 

practices. It is designed for you, the intelligent reader, who 

may not be actively engaged in architecture or building 

engineering, but who needs a quick introduction to the 

rationale for green buildings. It will also be useful for public 

officials; for those dealing with green building or 

sustainability requirements from within or outside your 

company, organization or agency; for those whose livelihood 

depends on financing, building and marketing commercial 

development projects, and new residential subdivisions or 

multifamily projects; for real estate brokers and agents; for 

people in the finance, insurance and real estate industries; for 

senior executives in universities, government agencies and 

large corporations who want to understand what all the fuss 

is about; and for anyone who has an interest in turning the 

design, construction and operation of buildings in to a more 

environmentally responsible activity. Green building 

enthusiasts have made this phenomenon a major part of the 

design and construction industry over the past ten years. 

Since 2000 the number of green buildings has grown from a 

handful to more than 5,000 projects in the US and over 400 

in Canada actively seeking certification of one kind or 

another at the end of 2006.This is the fastest-growing 

phenomenon to hit the building industry since the Internet and 

perhaps since air conditioning.  
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I. INTRODUCTION 

A. Basic necessity 

Green building also known as green construction or 

sustainable building) refers to a structure and using process 

that is environmentally responsible and resource efficient 

throughout a building's life-cycle: from siting to design, 

construction, operation, maintenance, renovation, and 

demolition. 

In other words, green building design involves 

finding the balance between homebuilding and the 

sustainable environment. 

The Green Building practice expands and 

complements the classical building design concerns of 

economy, utility, durability, and comfort. 

According to the GBI system building will awarded the GBI 

rating based on six key criteria: 

 Energy efficiency 

 Indoor environment quality 

 Sustainable site planning & management 

 Materials & resources 

 Water efficiency 

 Innovation 

B. Information about Green Buildings 

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. 

As a result of the increased interest in green building 

concepts and practices, a number of organizations have 

developed standards, codes and rating systems that let 

government regulators, building professionals and consumers 

embrace green building with confidence. In some cases, 

codes are written so local governments can adopt them as 

bylaws to reduce the local environmental impact of buildings. 

Green building rating systems such as BREEAM 

(United Kingdom), LEED (United States and Canada), 

DGNB (Germany) and CASBEE (Japan) help consumers 

determine a structure’s level of environmental performance. 

Green building codes and standards, such as the 

International Code Council’s draft International Green 

Construction Code, are sets of rules created by standards 

development organizations that establish minimum 

requirements for elements of green building such as materials 

or heating and cooling. 

 LEED-Leadership in Energy and Environmental Design 

 LEED certifies a building in various categories: 

 Platinum(80+ points) 

 Gold(60-79 points) 

 Silver(50-59 points) 

 Certified(40-49 points) 

There are five LEED rating systems and the system 

that suits your project can be selected and your project will 

be evaluated according to that system. These are the Five 

LEED systems: 

1) BD+C- Building Design+ Construction 

2) ID+C – Interior Design+ Construction 

3) O+M- Building operation+ Maintenance 

4) ND- Neighborhood Development 

5) HOMES- Homes 

 IGBC- Indian Green Building Council 

IGBC has licensed the LEED Green Building 

Standard from the U.S. Green Building Council and currently 

is responsible for certifying LEED-New Construction and 

LEED-Core and Shell buildings in India. There are many 

energy efficient buildings in India, situated in a variety of 

climatic zones. One of these is RMZ Millenia Park, Chennai, 

India's largest LEED gold-rated Core & Shell green building. 

Indian Green Building Council, formed by 

Confederation of Indian Industry (CII) in the year 2001, is 

continuously striving towards wider adoption of eco-friendly 

/ green building concepts in the Indian Industry. Some of us 

might have seen the Confederation of Indian Industry (CII) – 

Green Business Centre building in Hyderabad which is one 

of the green buildings in India. There are three primary Rating 

systems in India.GRIHA IGBC BEE IGBC promotes a 
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whole-building approach to sustainability, based on the 

principles of 5 elements of nature [the Panchabutas viz. earth, 

water, fire(energy), air & sky] by recognizing performance in 

the following five key areas: 

 Sustainable site development 

 Water savings 

 Energy efficiency 

 Materials selection 

 Indoor environmental quality 

The Paryavaran Bhavan building is certified by 

IGBC which is licensed by LEED 

II. OBJECTIVE OF STUDY 

“Save the Environment”, “Sustainable Development”, “Go 

Green”, these are the buzz words these days and quite rightly 

so because it is the need of the hour. Civil engineers have tried 

to make their contribution to the environment by introducing 

concepts like “Green Building”. We wish to contribute to the 

Mother Nature, so we did a detailed study and chose this 

project. 

The objective of this paper is: 

 To understand the concepts of a green building and how 

the green building contributes to the society. 

 To understand how and why a building may be 

considered as a green building and the advantages of a 

green building over a conventional building. 

 To understand how to construct a green building and how 

to get a building certified as a green building. 

 To figure out how to improve the rating of an already 

rated building. 

 To understand how a building is rated and given and 

given the points and further how it is classified into 

various categories. 

These objectives were achieved by studying the 

various aspects of a LEED certified “Paryavaran Bhavan”. 

III. ORGANIZATIONS CERTIFYING GREEN BUILDINGS 

 LEED- Leadership in Energy and Environmental Design 

 GRIHA- Green Rated for Integrated Habitat Assessment 

A. LEED 

The Leadership in Energy and Environmental Design 

(LEED™) Green Building Rating System represents the U.S. 

Green Building Council’s effort to provide a national 

standard for what constitutes a “green building.” Through its 

use as a design guideline and third-party certification tool, it 

aims to improve occupant well-being, environmental 

performance and economic returns of buildings using 

established and innovative practices, standards and 

technologies. Consistent with USGBC policy for the 

continuous improvement of LEED, Version 2.1 is an 

administrative update of the LEED 2.0 Rating System for 

new commercial construction, major renovations and high-

rise residential buildings. Its purpose is to address concerns 

raised by USGBC members and other LEED users by 

providing technical clarifications and streamlining the 

documentation requirements for LEED certification. These 

improvements are expected to simplify the documentation 

process for project teams and to reduce the costs of 

documenting LEED credits while retaining the stringency and 

integrity of the LEED Version 2.0 standards. An approval 

vote by USGBC membership is not required for Version 2.1 

because performance levels have not been altered. Version 

2.1 was created through the generous volunteer efforts of the 

LEED Technical Advisory Groups and with the guidance of 

the LEED Steering Committee. This document represents 

general consensus, not unanimous agreement. USGBC 

gratefully acknowledges the contributions of its committee 

members. The new LEED Letter Template is a central 

component of the Version 2.1 improvements. It is a dynamic 

tracking and documentation tool that must be used by Version 

2.1 project teams in preparing a complete LEED certification 

submittal. For each credit, the Letter Template prompts 

LEED practitioners for data, indicates when documentation 

requirements have been fulfilled adequately for submittal, 

and serves as a formatting template for the project’s initial 

submittal. Additional support documents will be requested 

during the certification assessment’s audit phase. 

This Rating System document states the basic intent, 

requirements and documentation submittals that are 

necessary to achieve each prerequisite and voluntary “credit.” 

Projects earn one or more points toward certification by 

meeting or exceeding each credit’s technical requirements. 

All prerequisites must be achieved in order to qualify for 

certification. Points add up to a final score that relates to one 

of four possible levels of certification. See the LEED 

Checklist for a summary of credit topics and point values. A 

short description of technologies and strategies is included for 

each credit to briefly inform those who are unfamiliar with 

the particular topic. 

B. GRIHA: Green Rated for Integrated Habitat Assessment 

Internationally, voluntary building rating systems have been 

instrumental in raising awareness and popularizing green 

design. However, most of the internationally devised rating 

systems have been tailored to suit the building industry of the 

country where they were developed. In India a US based 

LEED rating system is under promotion by CII Green 

Business Centre, Hyderabad which is more on energy 

efficiency measures in AC buildings. Keeping in view of the 

Indian agro-climatic conditions and in particular the 

preponderance of non-AC buildings, a National Rating 

System - GRIHA has been developed which is suitable for all 

kinds of 3 building in different climatic zones of the country. 

The system was initially conceived and developed by TERI 

(The Energy & Resource Institute) as TERI-GRIHA which 

has been modified to GRIHA as National Rating System after 

incorporating various modifications suggested by a group of 

architects and experts. It takes into account the provisions of 

the National Building Code 2005; the Energy Conservation 

Building Code 2007 announced by BEE and other IS codes, 

local bye-laws, other local standards and laws. The system, 

by its qualitative and quantitative assessment criteria, would 

be able to ‘rate’ a building on the degree of its ‘greenness’. 

The rating would be applied to new and existing building 

stock of varied functions – commercial, in situational, and 

residential. 



Rating of Green Building (A Case Study of Paryavaran Bhawan, Chandigarh) 

 (IJSRD/Vol. 6/Issue 03/2018/379) 

 

 All rights reserved by www.ijsrd.com 1564 

IV. THE BENEFITS 

GRIHA- the National Rating System will evaluate the 

environmental performance of a building holistically over its 

entire life cycle, thereby providing a definitive standard for 

what constitutes a ‘green building’. The rating system, based 

on accepted energy and environmental principles, will seek 

to strike a balance between the established practices and 

emerging concepts, both national and international. The 

guidelines/criteria appraisal may be revised every three years 

to take into account the latest scientific developments during 

this period. On a broader scale, this system, along with the 

activities and processes that lead up to it, will benefit the 

community at large with the improvement in the environment 

by reducing GHG (greenhouse gas) emissions, improving 

energy security, and reducing the stress on natural resources. 

Some of the benefits of a green design to a building owner, 

user, and the society as a whole are as follows: 

 Reduced energy consumption without sacrificing the 

comfort levels 

 Reduced destruction of natural areas, habitats, and 

biodiversity, and reduced soil loss from erosion, etc. 

 Reduced air and water pollution (with direct health 

benefits) 

 Reduced water consumption 

 Limited waste generation due to recycling and reuse 

 Reduced pollution loads 

 Increased user productivity 

 Enhanced image and marketability 

V. THE BASIC FEATURES 

Currently the system has been developed to help ‘design and 

evaluate’ new buildings (buildings that are still at the 

inception stages). A building is assessed based on its 

predicted performance over its entire life cycle – inception 

through operation. The stages of the life cycle that have been 

identified for evaluation are the preconstruction, building 

design and construction, and building operation and 

maintenance stages. The issues that get addressed in these 

stages are as follows: 

 Pre-construction stage (intra- and inter-site issues) 

 Building planning and construction stages (issues of 

resource conservation and reduction in resource demand, 

resource utilization efficiency, resource recovery and 

reuse, and provisions for occupant health and well-

being). The prime resources that are considered in this 

section are land, water, energy, air, and green cover. 

 Building operation and maintenance stage (issues of 

operation and maintenance of building systems and 

processes, monitoring and recording of consumption, 

and occupant health and well-being, and also issues that 

affect the global and local environment). 

VI. SCORING POINTS FOR GRIHA 

GRIHA is a guiding and performance-oriented system where 

points are earned for meeting the design and performance 

intent of the criteria. Each criterion has a number of points 

assigned to it. It means that a project intending to meet the 

criterion would qualify for the points. Compliances, as 

specified in the relevant criterion, have to be submitted in the 

prescribed format. 

The points related to these criteria (specified under 

the relevant sections) are awarded provisionally while 

certifying and are converted to firm points through 

monitoring, validation, and documents/photographs to 

support the award of point. GRIHA has a 100 point system 

consisting of some core points, which are mandatory to be 

met while the rest are optional points, which can be earned by 

complying with the commitment of the criterion for which the 

point is allocated. The innovation points are available over 

and above the 100 point system. This means that a project can 

hypothetically apply for a maximum of 104 points. But the 

final scoring shall be done out of 100 points. Different levels 

of certification (one star to five stars) are awarded based on 

the number of points earned. The minimum points required 

for certification is 50. Buildings scoring 50 to 60 points, 61 

to 70 points, 71 to 80 points, and 81 to 90 points shall get one 

star, ‘two stars’, ‘three stars’ and ‘four stars’ respectively. A 

building scoring 91 to 100 points will get the maximum rating 

viz. five stars. 

VII. CONCLUSION 

 Paryavaran Bhavan is a LEED certified Green Building. 

 It has 240 solar panels that can generate 50Kwh solar 

electricity. Moreover the building has solar water 

heaters. 

 The building is provided with 8 Earth Air Tunnels that 

cool the air that enters the building by 5 degree celsius-6 

degree Celsius. 

 It also has cantilevered ribs on all the four sides and 

terraced gardens on both the sides. 

 Moreover the central courtyard has been so designed that 

the building has natural lighting throughout the day. It 

has a unique octagonal shape that enables the light to be 

in the building throughout the day. 

We assessed the paryavaran Bhavan according to the 

assessment criteria of Green Building Index for Non 

Residential Building. 

We assessed it according to our understanding, 

observations and knowledge of the building and rated it as a 

certified green building. Moreover we assessed the 

improvement points that could help the administration 

improve their rating and reach up to the levels of the 

outstanding performance or national   excellence. We 

evaluated some simple adjustments which could further 

improve the buildings ratings, moreover prove to be 

beneficial in the longer run. Those adjustments might require 

some initial cost but as in a green building the initial cost gets 

paid off due to the savings, these minor adjustments could 

even be cost efficient in the longer run. 
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