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ED-Green Ribbon School: Renovation of historic 1929’s Nathan Bishop Middle School into a Modern 21st Century Middle School.
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The need for energy efficiency retrofits in the commercial building sector are growing as the building stock is 

growing older. This research investigates the popular building assessment tools and methodologies under the 

categories of energy benchmarking, energy audits, energy data analytics and building asset analytics categories. 

The aim of this thesis is to assist commercial portfolio and property owners to make strategic, cost-effective and 

accurate investment decisions for energy efficiency retrofits, given the constraints of data, time, cost, and level 

of expertise available.

Comparative Analysis of Energy Assessment 

Tools and Methodologies for Commercial Buildings

Parul Gulati
1:00PM - 1:30PM

Energy use in the commercial sector in India is escalating, with the country expected to triple its office building 

stock by 2030. In a country with 3000 cooling degree days, the current trend unfortunately involves blind aping 

of the western ‘glass box’ architecture. This synthesis draws inspiration from ingenious natural processes, 

sustainable vernacular techniques and cutting-edge modern strategies and presents an interactive toolkit of 

ideas that demonstrate that future office architecture in hot-climates of India could be adaptive and dynamic, 

reducing energy consumption while making work spaces passively conditioned and more comfortable.

An Adaptive and Dynamic Design Approach 

for Natural Conditioning of Offices in Hot Climates of India

Radhna Saxena

Krupa Patel
10:10AM - 10:40AM

The demand for water, energy and food is met through centralized collection/ generation and transport over 

long distances to the urban areas with high wastage rates. Under an increasing threat from climate change and 

a burgeoning urban population, it is imperative for Indian cities to find a sustainable, decentralized means of 

providing these essential commodities to residents. Redesigning the largely under-utilized roof areas in the 

city has the potential to dramatically improve the water energy and food scenario along with the quality of life 

in Indian cities. The interventions proposed in this thesis will help reduce rainwater runoff from hard paved 

surfaces, ensure self sufficiency in electricity and food production production, and provide space for recreation 

on the rooftops of the buildings. The results will be useful in drafting policies for the sustainable development 

of cities in India.

Redesigning India’s Roofs for 

Water, Energy, Food Environment and Community

Neha Arte
11:20AM - 11:50AM

By 2020, 50% of all Navy and Marine Corps bases are required to operate as net zero installations. As a result, 

considerable funding is being directed towards energy, water, and waste systems on naval installations. For the 

over 500,000 DON employees, the push to net zero presents opportunities to maximize human health, wellness, 

and productivity. In many cases, relatively minor investments in naval facilities can return human benefits 

valued at 2 to 3 orders of magnitude greater than energy and environmental savings alone. Every opportunity to 

improve the human condition through architecture should be considered. This research establishes a baseline 

for comparing co-benefits at military installations and presents quantified assessments of top recommended 

strategies in building enclosure, lighting, HVAC, circulation, and water systems. 

Co-Benefits Of Net Zero Investments For 

Human Health And Performance At Naval Installations

Andrew Petralia
2:45PM - 3:15PM

The U.S. Department of Education (ED) Green Ribbon Schools is a recognition for schools that are energy 

efficient, provide healthy indoor environment and, include sustainability subjects in their curriculums. In 

the North-East, some existing schools are struggling with energy efficiency goals: they appear to be 3 times 

inefficient than top-energy performing school buildings (Xcel Energy, 2007). Therefore, retrofitting measures are 

a cost effective option for inefficient school buildings. However, information exchange and available resources 

for schools to become energy efficient are distinct and, separate and there is no central, easy-to-access guide 

to help schools with their goals of becoming ED-Green Ribbon Schools. This synthesis maps out the energy 

efficiency steps taken by existing ED-Green Ribbon Schools in the North-East, to provide an Effective Pathway 

to improve their school’s energy efficiency.  This study also provided an Energy Success Roadmap for future 

schools interested in energy efficiency endeavors. 

Energy Success Roadmap To Becoming 

A U.S. Department Of Education Green Ribbon School

Anjana Sharma
11:55AM - 12:25PM

The subject of natural conditioning is the building occupant whose comfort needs have to be satisfied. Comfort 

needs for the subject who has adapted to the environment are less energy demanding and are easier to satisfy 

than those of a subject adapted to a mechanically conditioned environment. The object of natural conditioning 

is the environmental conditions of a particular location - environmental conditions can be a liability - to be 

avoided - or an asset - to be exploited. The means for natural conditioning is building design; to minimize 

environmental liabilities and maximize environmental assets thereby satisfying the adaptive comfort needs of 

a building occupant. Natural conditioning is the past, present and future of energy conservation in buildings 

especially for Africa’s hot-dry, hot-humid and mild climates as illustrated in the thesis.

Maximizing Natural Conditioning 

For Buildings in 3 Major African Climates

James Katungyi
10:45AM - 11:15AM

Sustainable, net-positive housing can meet the Living Building Challenge (LBC) and be affordable. Presenting 

guidelines highlighting strategies and best practices to achieve LBC compliant affordable housing, to convince 

the building industry to accelerate net-positive community development. This study hopes to initiate a change 

in the perception of high performance design and energy efficiency for affordable housing, encouraging the 

industry to adapt measures to make sustainable, living and quality affordable homes. 

Deep Green and Sustainable Affordable Housing

Yamini Arab
2:10PM - 2:40PM

Multivariate statistical analyses of a delimited set of building attributes will reveal combinations of attributes that 

map high to low monthly or interval energy use and inform the next generation of energy rebates. EIA estimates 

about 3300 tn BTUs of energy consumption in the commercial sector for 2016, after the energy savings through 

existing rebates. To further reduce consumption, rebates need to be bundled, and so 52 buildings were analyzed, 

with significant results seen with respect to heating and baseloads.

Multivariate Statistical Analyses of 

Building Attributes and Energy Data For Rebate Structuring

 Renee Sharma
1:35PM - 2:05PM


