
Conclusion: 
   Energy consumption in a building is greatly affected by the 
amount of energy used by the residents. The residents must be 
conscious about how much energy they are using because the use 
of every day appliances makes a large impact on energy 
consumption.
    Secondly, one must consider the site. After extensive site 
analysis we were able to determine that one cannot simply throw 
together all the most efficient products and materials and end up 
with a green home. The orientation, dimensions, and location of a 
site can greatly affect the area. One must take into consideration 
the soil composition, water table, north-south facing vs east-west 
for sun exposure, and height restrictions just to name a few of the 
issues that arise from having a bad site.issues that arise from having a bad site. After analyzing a site and 
determining what you can and cannot use there, you need to deter-
mine what you should use. This is a complicated and involved step 
as we learned that with every positive aspect of a design there is a 
negative one to counteract it and that you must learn to determine 
when the goods outweigh the bad. 
  Furthermore, you need to take into consideration the envelope 
or the shell of the house. The envelope will affect the choices you 
make for the electrical and heating and ventilation systems. So it is 
important to chose an optimal material for the house that optimizes 
your net usage. Designing and optimizing the envelope also 
depends on the number and placement of windows, minimizing 
exterior wall area, orientation et cetera.exterior wall area, orientation et cetera. This is why we turned to 
the energy modeling software. 
  In order to get started, we found you need to start with a base 
design for a building. This design doesn't need to be perfect as you 
will modify the design and through an iterative process of modeling 
and revising the design you can reach your energy goal. This 
process also helps in determining the positive and negative eprocess also helps in determining the positive and negative effects 
of certain systems. 
  Another issue we had to deal with is effective communication 
between the large amount of people involved. We found that 
dividing into smaller subgroups and delegating each group a task dividing into smaller subgroups and delegating each group a task 
for coming up with various green solutions of specific categories, 
you can then do the iterative modeling tests and come up with a 
final design.
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Future work: 
   The Future of This IPRO is to move towards the design-build 
phase, actually constructing a test structure as designed, and 
observe the resulting data to compare projected cost and energy 
savings and realistic energy savings. 

Results:
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Zero Energy Green Home

-R50 exterior wall construction
-HVAC: DX Coils with Ground Source Heat Pump
-Energy Efficient Lighting
-Quadruple Low-E Glazing
-Daylighting Controls
-Each unit uses about 550 kWh per month-Each unit uses about 550 kWh per month

After calculating the energy 
required for the home to fuction, required for the home to fuction, 
we plug the number of kilowatt 
hours needed per month into the 
solar panel datasheet, which 
gives us the cost and required 
roof square footage to supply the 
residence with enough power.



Problem:
To design a net zero energy, zero carbon emission, high efficiency 
green home at a competitive cost relative to neighboring units. 

Background: 
This IPRO was sponsored by MThis IPRO was sponsored by Mr. Jimmy Eng who presented the 
group with the problem of designing a zero energy home. Homes 
today are still being built with the same construction techniques 
that have been in use for hundreds of years, and yet this 
architecture is temporary rarely surviving fifty years before it would 
need to be torn down and rebuilt. All over the world groups are 
trying to solve the problem everyone around the world is 
experiencing of limited natural resources and land.experiencing of limited natural resources and land. This IPRO took 
a step closer to finding the solutions this semester.

Objective:
Our goal was to design a three-unit condominium building on a 
specific 100 ft. by 25 ft. Chicago-style lot with the following 
conditions in mind: 
•• “non-disposable” design with a minimum three hundred year           
  design life. 
• lower maintenance fees over the lifespan of the building
• maximum physical and psychological comfort
• zero energy use and zero carbon emission
• looking beyond existing building codes and technologies
•• cost of construction be comparable to similar sized structures in  
 the area ($1.7 million construction cost for a three flat building)

Methodology: 
The IPRO team was split into multiple subgroups under subgroup 
team leaders to accomplish specified goals throughout the course 
of the semester.  Information from existing green technologies, 
literature, and journals pertaining to the strength of materials, as literature, and journals pertaining to the strength of materials, as 
well as other relevant design information available, were gathered 
and used as part of our research.  Each team consulted with 
experts in the fields when needed to supplement their research.
Throughout the course of our research and investigations, a variety Throughout the course of our research and investigations, a variety 
of different software was used to aid in our design.  Equest (Energy 
Modeling Software) was used to estimate and analyze the overall 
energy usage of the building. MathCAD assisted in any structural 
calculations that needed to be done as well as calculating the 
overall R-values for the building.overall R-values for the building. AutoCAD was utilized to draft all 
elements of the building, which include architectural and structural 
components. Revit and ArchiCAD were also used for 3D modeling 
and architectural problem solving. Additionally, the building was 
designed in accordance with the Chicago Building Code. Other 
codes accepted by the city of Chicago were used as well. Below grade construction Geothermal Soil Test Zoning Map Load Tables
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