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Town Hall Park, Lower Saucon Township, PA
This older 3BR 1½ BA house provides a good 
example of a home needing to improve its energy 
footprint.

E.House , Energy demonstration house, is a 
community project to renovate an existing 
residence into a model for demonstrating cost-
effective energy efficiency improvements, 
sustainable lifestyle enhancements and local 
renewable energy generation.  The project is 
designed to help home-owners and contractors to 
physically experience options available to them to 
help them significantly improve their energy 
efficiency and sustainability on a sliding scale from 
a very limited budget to one that might afford 
greater convenience and/or reduced maintenance 
on a more substantial budget. 

Right:  Example of how attached greenhouse for 
passive solar heat gain with connection to both 1 st

and 2 nd floor and use of original stone wall for 
thermal heat storage with venting for circulation.  
Top: Potential location for solar hot water on hous e 
roof.  Bottom:  Potential location for solar PV.
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Join the E.House Project

E.House is about what you can do to reduce your 
greenhouse gas emissions while making your 
home more energy efficient and improving your 
quality of life.  

We need your help to make this project a reality.  
Your skills, efforts and interest can join with 
others so that we all learn how to make the 
changes in our homes to live more efficiently.  
Please join us by contacting us at the address 
below or energy@sustainlv.org

Design Features
E.House design features have been selected to fit 
the characteristics of the house, minimize the 
energy footprint, require the lowest operating cost 
and minimize capital investment.  A key 
consideration is where the design accomplishes 
multiple benefits simultaneously.  Design 
expectations include:
• Sealing the building envelope and super insulating 

the attic floor, first and second floor walls, and 
basement walls and floor

• Passive solar design changes for winter collection 
and summer shading using the thermal capacity 
of the existing stone walls for heat storage and 
heat collection from a new attached greenhouse 
that can also be used to extend the growing 
season and to create a more natural environment

• More open first floor interior that includes access 
to the greenhouse and increased daylight

• Altered kitchen layout to provide access to the 
greenhouse and solar oven

• Solar thermal system for hot water and radiant 
heating. 

• Solar PV for electricity on nearby structures that 
are not shaded by trees. 
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E.House Renovation Goals

• Net-zero energy consumption
• Net-zero carbon emissions (no fossil fuel use)

• Demonstrate off-the-shelf technology
• Use sustainable materials and construction 

methods using local skill and materials wherever 
possible

• Educational center for the community, schools, 
professionals

• Use sustainable permaculture landscaping and 
organic gardening

Residential Energy Use
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Source: The Home Energy Diet

Residential and commercial buildings consume 
nearly one third of the energy produced in the United 
States. Of the energy generated from electric power 
generation, most of it is wasted in generation and 
transmission (69%), resulting in the need for more 
energy capacity than necessary and more pollution, 
particularly greenhouse gases that contribute to 
Pennsylvania’s carbon footprint.  Much of those 
losses can be eliminated through two efforts:  
reducing energy requirements through efficiency
improvements; and local generation at the point of 
use, to eliminate the losses from transmission and 
distribution from remote generation. 

First:  Get a Baseline
To improve the house, it is important to understand 
where energy is lost and consumed.  Also, knowing 
what problems already need to be addressed in the 
house provides an opportunity to incorporate needed 
repairs with energy and sustainability improvements.  
Getting a baseline of the house is the first step to 
making improvements.  

• Energy Audit from Domain Performance, LLC, 
Doylestown, PA

• Energy Testing & Consulting, New Hope, PA
• Home Inspection from HomePro, Bethlehem, PA  

With global climate instability, we face an enormous 
challenge requiring our immediate attention. We need 
to take action to reduce our production of greenhouse 
gases. At the same time, we are encountering limits 
in fuel, water and other resources that we have grown 
accustomed to having in abundance. Our electricity 
costs will increase at least 35% in 2010, with more  
increases expected to follow.  With those challenges, 
however, comes the opportunity to make changes 
that can improve both our efficiency and quality of life.  

One challenge is 95% of all homes are existing 
homes that inherently waste energy and resources. 
The goal of the E.House is to renovate an existing, 
typical home into a model for cost-effective energy 
efficiency and sustainable resource use that uses no 
fossil fuels and produces no greenhouse gases. With 
this model we can help homeowners with solutions 
appropriate to their budgets.

69% of electricity is wasted

Historically houses did not need to be built to efficiently 
use energy. Fuel has been plentiful and inexpensive. 
However, an existing house can be made to operate 
more efficiently using materials that are currently 
available, but the house has to be looked at in an 
entirely new way. As part of the E.House project, we will 
explore the options to achieve a new level of efficiency 
to help you choose from those options what works for 
you in your particular circumstances.  

To better understand the E.House, we did an 
energy audit, comprehensive home inspection and 
detailed drawings of the house and site.  Not 
everyone needs to take all these steps, but if you 
get a good baseline, you will have fewer surprises.  
To get a baseline, consult professionals.  We got 
help from

• Artefact, Inc., Bethlehem, PA
• Sigi Koko, Down to Earth Design, Inc., Ambler, PA
• Michael Joseph Jonn, Architect, Allentown, PA
• R+D Architecture, Easton, PA
• The Stone House Group, Bethlehem, PA
• Bruce Wilson Contracting, Bethlehem, PA

Develop an Overall Design
With what we discovered, we consolidated our 
goals along with the maintenance and repair issues 
and held an integrated design charrette with all the 
stakeholders and with professional architects, 
contractors and engineers to generate an overall 
design or master plan for both the house and the 
site.  We had help on the design from  

Implement the Plan
With the master plan in place, we are developing a 
sequential plan for renovation that allows for 
incremental steps.  We can then make immediate 
improvements without deviating from the plan.  We 
plan to do as much as possible of the renovation in 
a series of workshops where interested home 
owners, contractors and educators can learn about 
the materials and techniques to use in their own 
projects and to pass on to others.

Kitchen Great Room

Greenhouse


