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ZERO ENERGY HOUSING

PROJECT:

Low Cost Net Zero Energy Renovation of URA 

Pittsburgh property

(84-86, Craighead St, Pittsburgh)

The objective of this project was to propose

appropriate changes in the existing dilapidated

house in order to make it a zero energy home.

This gave us exposure to real time situations and

handling of actual issues. Various

recommendations were tried and tested. The

simulation in RemRate software allowed us to

decide the most feasible option. After

determining various appropriate

recommendations, HERS Rating was developed

from the software that gave clear report of the

feasibility of recommendations. In the process,

first of all the house was made code compliant

(IECC 2009) and as the next step, it achieved

zero energy status.

The factors that were worked upon included,

• Building Envelope: Thermal and moisture

boundaries, Infiltration, Openings, Floors,

Roof, Above & Below grade walls

• HVAC: Ventilation, Heating & Cooling,

Ductless Mini Splits

• Kitchen: Refrigerator, Dishwasher

• Domestic Hot Water

• Laundry: Washer and Dryer

• Renewable Energy: Photovoltaics

• Energy Monitoring System

The final presentation was made to URA officials

.
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SYNTHESIS PROJECT

An Adaptive and Dynamic Design Approach for Natural Conditioning of Offices in Hot 

Climates of India  (Web based toolkit)

The project aims at providing the building fraternity ways to design offices in hot climates

consciously by maximising the use of passive conditioning strategies and suggests not to

blindly ape the Glass box architecture.

A three tier approach was taken that included Biomimicry, Vernacular architecture and

Modern high performance passive strategies which were studied through case studies.

Two sample cities were selected for hot climates: Ahmedabad (Hot Dry Climate) and

Mumbai (Hot Humid Climate)

After carefully reviewing the existing trends, studying concepts from sources of inspiration

and sorting out the pros and cons of designs, recommendations were made.

It was observed that some modifications are needed on the recommendations page of

Climate Consultant for these cities, which were proposed.

A user friendly web based toolkit was created as the end product.
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Sample of analysis graph Sample of recommendations



BUILDING PERFORMANCE MODELING

REVIT CEA EQUEST
DESIGNBUILDER-ENERGYPLUS

PROJECT: Simulation of existing building on campus – Scaife Hall as baseline model based on existing conditions, and improvising

the results by making appropriate code compliant and effective modifications using three different software consecutively and then

comparing the differences and evaluating the most impactful results.

THERMAL ZONING

Modifications were made and evaluated in terms of material assemblies of enclosure (walls, roof, openings), glazing, thermal

zoning, occupancy variations, electricity consumption, fuel consumption, CO2 Emissions and various other relevant factors that

resulted in around 30% decrease in energy use, better Energy Use Intensity and significant cost savings.
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Site Analysis

Climate Analysis

Heat Loss Calculations

Energy Consumption

Light & Appliances usage

Retrofit Recommendations

ENVIRONMENT: CLIMATE & ENERGY

Comparison of Energy Savings

Sample of Retrofit Strategies

PROJECT: Energy Audit of a residence

After thorough analysis of existing conditions, strategies

had to be devised to improvise the present scenario that

would yield energy savings, cost savings and would

assure payback by implementation of those.

Also, transmission losses, heat losses, water consumption,

fuel consumption, electricity consumption were devised in

order to get an overall consumption data which was

worked upon.



PERFORMANCE OF ADVANCED BUILDING SYSTEMS

PROJECT:

Optimizing Pittsburgh’s Historic Benedum Trees
Building Through Systems Integration

The objective of this project was,

▪ To Owner: Optimize performance and occupant
comfort of the Benedum Trees Building while
preserving historic character

▪ To Academia: Establish Benedum Trees as a “flagship”
case for future historic building renovations

▪ To Community: Assist Benedum Trees in achieving
2030 Challenge, reduce energy and carbon footprint,
“Go Fourth”

Retrofit recommendations for the uppermost 3 floors as
shown in figure, and a performance matrix was also
developed to evaluate the systems’ effect on the
performance mandates.

Performance Matrix
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SUSTAINABLE COMMUNITIES

PROJECT:

Franklin Avenue Corridor- A Streetscape Identity Package 

For Historic Aliquippa

The objective of this project was to propose revival

strategies for the once vibrant downtown of the city of

Aliquippa that presently suffers from sheer abandonment.

The city has a rich history and the project demanded to

propose recommendations that were practical, economic

and assured preservation of historic features along with

necessary additions to the streetscape.

Some of the necessary recommendations were,

• Enhancing outdoor social gathering spaces

• Introducing Activity Pockets

• Integration of Bio swale system

• Addition of planters to beautify the street

• Curbs extension to delineate parking lane from travel

lane and buffer sidewalks

• Illuminated crosswalks

• Rental Biking racks

• Introducing clear and concise Signage

Integrating these, we proposed an overall revival

proposal that was accepted and appreciated by the local

representatives of Aliquippa who are now looking

forward to implement it.
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ECOLOGICS: Computational Techniques for shaping the Built Environment

PROJECT 1:

The behavior and function of a spiral shell had to be understood by developing

a rule set in Grasshopper and make necessary alterations to see relevant

changes. Further, a 3D print was also taken for the same.

This model was intended to understand the uniform yet illusive progressive

nature of spiral. The projections on it are a smaller version of the same principle

that is applied throughout the planar surface.

PROJECT 2:

This dynamic façade was developed from a series of modules, using Rhino and

Grasshopper that was intended to open and close according to the sun’s

position. Climate analysis was done for a typical city and then the behavior was

linked to the solar movement.

Thermal simulation was also done to see the cooling effect in the interiors.

Further, a 3D print was taken as a prototype of idea.



ECOLOGICAL FOOTPRINTS
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PROJECT: Sustainable Development Plan for a stretch along river in Addis Ababa in Ethiopia

The proposal for development included Housing, Parking , Land reuse, Cattle shelters, Parks and recreational facilities,

Community gathering spaces, Local shops and taking advantage of the existing river as well as introducing the practice

of wastewater recycling.

The housing units were designed to

accommodate 8 units in one module

and each of them got the river view

and access to courtyard

Figure shows:

• Green spaces to

prevent soil

erosion

• Shops

• Stepped

seating near

river

• Classified

pathways

Figure shows:

• Community

Gathering

space

• Kindergatren

• Market space

• Classified

pathways

Figure shows:

• Pedestrian

access to river

• Pebbled

walkways

• Classifies

pathways

• Bridges

Figure shows:

• Animal Shelters

• Community

gathering

spaces

• Classified

pathways



GREEN BUILDING RATING SYSTEMS

ENERGY, PRODUCTIVITY, HEALTH AND THE

QUALITY OF THE BUILT ENVIRONMENT

PROJECT:

Developing a Green Building Code for home city based on

local conditions and requirements

Detailed study of the LEED standards was done

Other rating systems from all over the world such as LOTUS,

BREEAM, GRIHA, CASBEE, PEARL were also referred

Based on all the data collected, appropriate

recommendations based on local necessities were sorted and

modified giving justifiable reasons

As a part of academic exercise, code was developed with

credits, prerequisites and scores.

This exercise helped us develop awareness regarding code

compliance and thus designing consciously keeping in mind the

rating system recommendations.

PROJECT:

Summarizing research papers, calculating return on

investment, life cycle savings and adding the results to the

Building Investment Decision Support Tool

(BIDS) developed by CBPD at Carnegie Mellon University

The BIDS Tool assumes 1,00,000 sf of office space consisting

of 500 employees with a salary of $45,000.

It aims to create a database of case studies with proven

results based on different strategies used for improved task

performance, occupant health and comfort and various other

factors.

These studies played an important role in shaping our thought

process in terms of research development and helped in

understanding the methodology of study.
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