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Project Work



Project Introduction

Project Objectives
In Fall 2009 IPRO 323 designed net-zero energy housing but focused primarily on the 

concept without considering the marketing and funding necessary to make it a reality. The next fall, 
IPRO 358 took the ideas from that work and used it to develop a plan for a specific site in 
Evanston. This spring, IPRO 358's work is continued by implementing some of  the ideas and 
proposals they discovered during that semester but did not have time to explore.

The focus of  the project is to design homes that have very low energy use and are desirable 
to buyers. Net-zero, or no energy use at all is considered a goal, but one that may need to be 
compromised to meet the twin goal of  marketability. Specific objectives for this revision of  the 
IPRO are to explore the potential of  home automation systems for reducing energy use and to 
develop a site plan that is an improvement over typical dense layouts.

Proposed Site
The City of  Evanston identified a lot on the corner of  Dodge and Greenleaf  streets that 

they considered appropriate for residential redevelopment. The site currently contains commercial 
buildings but has residential areas to the east and south. Directly to the north is a large shopping 
center containing a grocery store and several other retail outlets. Public transportation is available via 
buses on Dodge and a Metra station a few blocks away. Public schools are also nearby and 
Northwestern University is within biking distance. 

Design Method
Three criteria were considered for design decisions in this IPRO. One was the energy use of  

the project, and the second was attractiveness to potential buyers. The third was that the proposed 
design encourage the community aspect of  the project, so that site was one cohesive unit rather than 
a grouping of  unrelated structures.

To evaluate the energy use of  the designs, their performance was simulated using eQuest 
computer models and compared to previous semesters and values for typical housing to identify the 
impact. Buyer interest was gauged both by talking to realtors familiar with the area and conducting a 
informal survey about some of  the key design elements outside of  the neighborhood grocery store. 
These factors were combined with design theory to yield the final proposals.
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Team Organization
The IPRO team was divided into three main groups: architecture, technical, and marketing.

Design Team

Coordinator: Antonio
Gutierrez

Members:
Samantha Leach
Iryna Yanyshyn
Alec Weege

Design Team

Coordinator: Antonio
Gutierrez

Members:
Samantha Leach
Iryna Yanyshyn
Alec Weege

Marketing Team

Coordinator: Anthony
Scatchell

Members:
Ying Xiao
Sarah Czapla

Marketing Team

Coordinator: Anthony
Scatchell

Members:
Ying Xiao
Sarah Czapla

Technical Team

Coordinator: John
Allen

Members:
Sukmin Lee
Se Yen Lai
Joshua Hasbrouck
Ying Xiao

Technical Team

Coordinator: John
Allen

Members:
Sukmin Lee
Se Yen Lai
Joshua Hasbrouck
Ying Xiao

Team Coordinator

Joshua Hasbrouck

Figure 1: Team organization
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Market Research

Target Market
Research was done on the market in Evanston to help identify who we are selling to, and try 

and assume what their general desires might be.  Based on data obtained from the U.S. 2010 census 
through census.gov, we determined the following about the Evanston market. First of  all, a great 
majority of  home owners in Evanston are white, as indicated clearly by Figure 2.

 
Figure 2: Race of  owner-occupied housing units in Evanston1

 

We also found that the housing market in Evanston was relatively young.  Figure 3 shows 
that 61.5% of  the occupied housing units in Evanston are occupied by individuals younger than 54 
years old. That means only 38.5% of  the market is older than that.  The younger than 54 years 
portion of  the graph can then be broken down into three more specific age brackets.  When this is 
done, we find the largest amount of  individuals occupying housing units in Evanston are less than 
35 years old, with 22.6% of  the Evanston housing market falling into this category.  This is a 
particularly young market; especially keeping in mind we are talking about home owners, who 
generally tend to be older.
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Figure 3: Age of  occupied housing units in Evanston2

We also found a few more interesting things about the market in Evanston.  Over 66% of  
home owners in this area have a bachelor’s degree or higher, and this is by far the largest group in 
Evanston, so most people are well educated.  We also find the mean income in Evanston to be over 
$100,000, and over 50% of  families owning homes in Evanston make more than $100,000 a year—
indicating this market has relatively high income.

We suggest that all of  these variables, the race of  the home owners, their youth, their 
relatively high education and their high income, add up to indicate this particular target market will 
be have especially high environmental concern, and very likely will be much more interested than 
average in purchasing environmentally friendly products and housing units.  This is, of  course, a 
positive signal for a project like this which has a focus on selling environmentally friendly homes.

We also find that, although the U.S. continues to experience a poor economic environment 
in 2011, eco-friendly products are surprisingly unaffected by the effects of  the recession.  A 2008 
Reuters press release suggested "people are especially looking for eco-friendliness when shopping 
for household paper products (66%), food (57%) and energy efficient appliances (48%)” indicating 
there is still a strong focus, even in 2008 in the midst of  one of  the greatest recessions the U.S. has 
ever known, to spend a little extra money purchasing products in an effort to be environmentally 
friendly.

Additionally, in a 2008 study by Mintel, it was noted that “the number of  Americans who say 
they almost always or regularly buy green products remained unchanged since [2007], at 36%. This 
comes after tripling the previous year (from 12% in 2006 to 36% in 2007).”3  It is very interesting 
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that this trend remained static, instead of  declining like you might expect in the midst of  a recession.  
This indicates that consumers are willing to spend a little more money on eco-friendly products even 
though they essentially have less money in their pockets in 2008 due to a poor economy.  This is a 
strong indication of  an increase in environmental concern even during these financially difficult 
times, which suggests that people, especially in an area composed of  a target market like Evanston’s, 
will be interested in purchasing environmentally friendly housing.

Statistically, most units occupied in Evanston are occupied by 2 people (33.5% of  all owner-
occupied units are such.)  Given the other aspects of  our target market, we believe that this could 
indicate relatively young, highly educated, and financially capable individuals who are living together 
in a house and looking to expand their families.  We also found that a huge majority of  people in 
Evanston, 99.1%, currently live in houses with 1 or less occupants per room – also indicating that 
they may be looking to expand their families.4

The desire for 1 or less occupants per room may also indicate simply that people in this area 
are looking for particularly big houses that have many rooms.  This was also validated by 
conversations with real estate agents who mentioned to us that at this price, and in this area, people 
are looking for bigger houses, bigger bathrooms, and more closet space.  Additionally, we fielded a 
survey where many consumers told us one of  their most critical buying decisions was the size of  the 
house and the number of  rooms.  The design of  the units for this project was changed after 
obtaining this information to make the house a little larger and expand bathrooms and closets.

We also found that most home-owners in Evanston are living in 2 or 3 bedroom houses, 
over 68% of  occupied housing units in Evanston being 2 or 3 bedroom houses.  Real estate agents 
also suggested to us that 3 bedroom houses in Evanston were trending upward in sales recently.

Survey
As mentioned earlier, we fielded a survey in Evanston to find out what the consumers were 

looking for in the area.  We went a few blocks away from the site and asked questions to several 
people – the results of  this survey were quantified, and are given in Appendix A.  Some key points 
we discovered during this survey were:

• Many people felt a garage was very important, and that it should be close to their house.  This 
idea was so popular, it prompted us to add a garage to our final design.

• The central park was a big focus of  this project from the beginning, but through the survey we 
found it was even more popular than we had expected, many people loved the idea.  So, we put 
more focus on the central park and brought in a landscaping architect to help give us some 
ideas on its design and functionality.

• Several people mentioned the importance of  a garden, and the landscape architect mentioned 
it would be a good touch, so we decided to add one to the final design of  the central park.
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• The survey prompted us to rethink the home control system idea, and we started focusing 
more on money saved through energy savings, because people wanted to know the payback 
times and were only interested in this type of  system if  it could help with their energy savings.

Industry Information
It cannot be denied that the housing market is currently poor – housing prices peaked in 

early 2006 and then the bubble burst in the U.S., and although Evanston wasn’t particularly 
vulnerable to the housing disaster, they certainly weren’t immune.  As Figure 4 indicates, detailing 
the median sales price and number of  sales in Evanston over the past 5 years, the market is not 
doing as good as it once was and we are dealing with price sensitive consumers.

 
Figure 4: Evanston housing market data5

Although the consumers are likely very price sensitive in this type of  market, we found that 
the average listing price of  a 3 bedroom house in Evanston is $428,768.  This indicated to us that, 
even in the poor economic environment, consumers are still willing to pay considerable money for a 
house that they really like, and has the features they want.
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Architecture

Site Design
The design team first approached the project by researching the context of  the site we were 

given, local zoning codes, and discussing our aspirations for the development. The site borders a 
very busy street in Evanston to the east, and a shopping center alley to the north, both of  which 
were major design concerns. To the south are townhomes, and to the east are single family homes. It 
is located in a neighborhood which is currently not very well off, making security and appeal and 
issue. However, the neighborhood appears to be on the rise, so it was important to make a 
community which could also fit in with the surroundings.

After reading the zoning codes, we laid out property lines for individual buildings, which 
were then manipulated to form a central park area that stayed true to the zoning code requirements 
for setback, parking restrictions, and allowable building footprint and height. The site is 67,000 
square feet and includes 6 buildings with 2 units each. The buildings are arranged in such a way that 
the southern facades will never be in shadow from the neighboring buildings, even during the winter 
solstice. The 4 buildings on the west and east end of  the site are pushed together, creating a more 
dynamic park area as well as a visual barrier between the park and the busy street. Fences are also 
run the length of  the west and east property lines, creating a physical barrier which provides security 
and peace of  mind for parents and their children.  6 guest parking spots are on the north, following 
Evanston zoning codes, as well as evergreen trees to visually block the shopping center just to the 
north. This creates a more welcoming neighborhood, and increases the appeal of  the 6 units 
adjacent to the shopping center’s alley. Deciduous trees are used throughout the rest of  the site to 
control passive solar gain in the winter and summer months.

 The central park was a primary focus of  our design from the beginning of  the project until 
the very end. It is an area which encourages use of  the outdoors and therefore decrease the amount 
of  energy used while time is spent in the home. It is a welcoming and safe area, persuading 
neighbors to engage with one another and create a strong community. To the far west is a 
community vegetable and flower garden. It is large enough to be divided into individual plots, or it 
could be used as a collaborative garden. The central garden also includes a pond, leisurely walkways, 
a tot lot and nearby covered pavilion, and a field. Next to the buildings are semi-private patios that 
transition from the public park into the private home.

Buildings
In the design of  the homes, the design team felt it was important to place emphasis on the 

park, and organized the indoor spaces accordingly. The first floor, which sits at ground level, has the 
public spaces: living, dining, kitchen, and half  bath. It is laid out to direct attention to the park, with 
the sliding doors and the patio being a main entrance, and the garage a secondary entrance. The 
addition of  a garage to the design was discussed at length by all of  the teams, and the decision to 
add one came after the marketing team conducted its survey in Evanston and found that most 
residents wanted one in their home. The second floor contains private spaces: a master bed and 
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bath, 2 children’s rooms which can double as a work space for a couple with one or no children, and 
a children’s bath. On both floors, the majority of  the windows look out onto the park, giving both a 
pleasant view and a line of  site to draw people outdoors. In order to give the bedrooms more space 
and create a more intriguing façade, the second floor overhangs the first by a few feet on either side. 
The basement level, which is fully underground, has an unfinished mechanical room, storage, and 
laundry, as well as a finished secondary living space.

The façade of  the building is made of  aluminum panels which are painted bronze and gold. 
They create a running bond pattern, a pattern which is typically seen in brick buildings and mimics 
the style of  the surrounding buildings. The color palette was also chosen to match common colors 
in the neighborhood and blend in.
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Technical Systems

Building Envelope and Materials
Continuing in the footsteps of  IPRO 358 (Fall 2010), we decided to used advanced framing 

techniques and low-e gas filled windows.  We found this system to truly compliment our goals as a 
team since we sought to increase efficiency and affordability for potential homeowners as two of  
our main goals.  Advanced framing utilizes less material than traditional stick framing, induces lower 
labor costs and is much tighter fitting, which prevents unwanted air infiltration that would increase 
heating or cooling loads. Using advanced framing with 2x6 studs also enabled us to increase our 
insulation at less cost than methods such as Structural Insulation Panels.

The 2x6 stud walls are filled with blown cellulose insulation that provides an excellent cost to 
heat loss ratio. Since the gaps in cavity insulation caused by the wall studs are a significant source of  
heat loss in typical construction, we added 2 in. XPS insulating board on the outside of  the wall to 
reduce the thermal bridging effect. This exterior insulation also adds to the overall insulation value 
of  the wall. The result was an insulation value of  R-28 for the whole wall.

 
Figure 5: Exterior wall construction detail

The built-up flat roof  is a standard construction that provides excellent waterproofing and 
low maintenance. Using blown cellulose in the ceiling cavity and 2 in. XPS as in the walls, the total 
roof  insulation value is R-54.
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Figure 6: Roof  construction detail 

Ventilation
Most homes rely on leaks in the walls to provide fresh air. Energy is lost through these leaks, 

however, so part of  the purpose of  the added insulation and tighter construction of  the building 
envelope is to reduce the air leaks. Instead, fresh air is controlled and drawn in through an Energy 
Recovery Ventilator that transfers the heat from the outgoing air to the incoming air. The ERV also 
helps control the amount of  humidity in the air and can be set up with a filter to remove dust and 
pollen if  the homeowners have allergies, two things that are difficult when the the ventilation is not 
controlled.

Light Control
The homes are designed so that the windows provide sunlight during the day to decrease the 

amount of  artificial light needed. By combining this with CFL bulbs, the lighting loads can drop to a 
quarter of  what they would be typically.6 During summer months, the large windows could let in too 
much sunlight and heat, so this is offset by the placement of  deciduous trees that shade only during 
the summer and light-blocking window shades. Additional cost and energy savings are available 
through the home automation system that can adjust lights and shades to the optimum levels.

Climate Control
A geothermal heat pump provides both the heating and cooling needs of  the house. The 

geothermal system uses 25% - 50% less electricity than conventional heating and/or cooling systems 
and according to the EPA, geothermal heat pumps can reduce energy consumption—and 
corresponding emissions—up to 72% compared to electric resistance heating with standard air-
conditioning equipment. Due to the relatively constant temperature of  the ground (45°F to 75°F) 
such technology enables the system to exchange heat with the earth through a ground heat 
exchanger. As with any heat pump, geothermal and water-source heat pumps are able to provide 
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sufficient amount of  heating and cooling as well as hot water if  needed. Even though the installation 
price of  a geothermal system can be several times that of  an air-source system of  the same heating 
and cooling capacity, the additional costs are returned to you in energy savings in 5–10 years. System 
life is estimated at 25 years for the inside components and 50+ years for the ground loop. There are 
approximately 50,000 geothermal heat pumps installed in the United States each year.7

The type of  GHP we are planning to use is the WaterFurnace Synergy 3D GHP which is a 
2-ton dual-capacity heat pump. This heat pump delivers five units of  energy for every one unit of  
electrical energy used, which means it can save up to 70% in heating, cooling and hot water. Apart 
from that, this system provides precise distribution of  comfortable air all year long, eliminating hot 
spots and cold spots. WaterFurnace units are designed and constructed for "whisper quiet" 
operation, similar to your refrigerator. Unlike air conditioners and heat pumps, geothermal units are 
installed indoors (like your refrigerator), so they are not subject to wear and tear caused by rain, 
snow, ice, debris, extreme temperatures, or vandalism. According to the Department of  Energy and 
the EPA, geothermal systems are the most environmentally friendly way to heat and cool your 
home, since they emit no carbon dioxide, carbon monoxide, or other greenhouse gasses which are 
considered to be major contributors to environmental air pollution.

 
Figure 7: Comparison of  WaterFurnace Synergy 3D to other heat pumps.8

For our geothermal system, we will be using a Closed-Vertical Loop which not only uses less 
land than other closed loop system, it also uses smaller amounts of  pipe and pumping energy. Apart 
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from that, it is also the most efficient performance of  a closed-loop systems. One ~550 ft. loop will 
be shared by 3 units for the highest efficiency.

Our initial inquiries to find estimates included requests for costs of  other HVAC systems to 
determine whether or not a Ground Source Heat Pump would be a viable option for our project.  
We contacted two companies (Comfort Masters and Ardmore) for prices that included purchase of  
equipment and installation costs.  We finally came to the conclusion that a GSHP was a viable 
option with the estimate given by Ridgeway Precision Mechanical, Inc. Tax credits are also available 
for installing GSHP systems: units installed from 2009 through 2016 can take advantage of  the full 
credit or 30% tax credit.9

Home Automation
Normally, all the building systems would operate independently and need a person to 

oversee them and make sure they were turned on and off  at the right times. But by using a home 
automation system, all this work is done automatically. Rather than someone walking around and 
adjusting all the window shades and lights manually, the system can detect the amount of  sunlight 
and the temperature and without interrupting anyone automatically adjust everything to compensate.

The home automation system also gives feedback about how energy is being used, enabling 
the homeowner to adjust their habits for even more energy efficiency. If  there are appliances or 
activities that are causing large increases in energy use, real-time feedback can show that and help the 
homeowner make better informed decisions. Through automatic adjustments and feedback, a home 
automation system can save around 10% of  the total energy used according to our eQuest model.

Energy Usage
Our primary objective was to create an energy model that would most accurately represent 

the building loads with all design implementations considered.  We achieved this to the best of  our 
ability using eQuest 3.64, an energy modeling software provided by the IIT computer labs (also 
available for free download).  In creating a model of  energy consumption, we were able to compare 
numbers with the two previous IPRO projects, thus we already had a benchmark for design. IPRO 
323 (Zero Communiity) began this project by creating a model for energy consumption of  homes 
with typical construction materials and techniques.  Consequently, IPRO 358 (Green Class 
Community) and our current ENPRO decided to continue with that benchmark for energy 
calculations and cost savings.

In comparison to previous IPROs, 323 used 15,300 kWh/year of  electricity. IPRO 358 used 
14,310 kWh/year of  electricity and 12.630 therm/year of  gas. ENPRO 358 was lower than both of  
them at 11,430 kWh/year.
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Business Plan

Financing
With any construction project, a huge factor is how it will be financed. Any person who puts 

money into this project wants to see a sizable return on their investment so we had to make sure that 
our project was profitable. We decided that the best business plan would be to have the project 
funded 40% by investors, and the other 60% through a bank loan.

Sales
At the end of  construction, half  of  the units will be sold immediately to reduce our interest 

payments on the loan and give better investor return. The other half  of  the units will be sold in a 
rent to buy scheme.  We thought this would help to draw in uncertain customers who were not quite 
willing to make the commitment of  such a large purchase without trying the house out first, and 
customers who are not yet financially ready to pay for a home but intend to be in the near future.  
They can rent for 3 years, and 20% of  their rent each month will go towards the down payment for 
purchase of  the unit, allowing them to buy it at a reduced price at the end of  3 years.

Profitability
During the three years, the investors will be making a steady monthly profit from the rent 

money.  If  renters decide at the end of  three years not to buy the unit, the down payment will go 
directly to the investors, giving them an even larger return. Our Proforma indicated that we can 
offer our investors an 18% return. We took into account all of  the costs associated with 
constructing this community, from construction and labor costs to legal costs and interest on the 
business loan. Our profit comes from the sale of  the units and the profit from rent over the 
following three years. We priced the homes at $400,000 based on our research of  the Evanston real 
estate market. We also feel that the unique nature of  these homes allows us to price the rent for 
them slightly higher than the average price for the same square footage.
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Appendix A: Evanston Survey
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Appendix B: Floor and Site Plans

17



Site Plan
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Basement Floor Plan
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1st Floor Plan
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2nd Floor Plan
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Appendix C: Renderings
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West End of  Park
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Center of  Park
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1st Floor, Looking from Living Room
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1st Floor, Looking from Back Entrance
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Aerial View of  Site from South
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Appendix D: Structural Calculations
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ASCE Loads: 
 

Occupancy Category II 

 

Load Combinations: D + (L or LR or R) 

 D + 0.75W + 0.75L + 0.75(LR or S or R) 

 

Uniform Live Load = 40 psf 

 

Snow load:  

pf = 0.7CeCtIspg = 0.7·(1.0)(1.0)(1.0)(25 psf) = 17.5 psf  on the main roof 

 

pf = 0.7CeCtIspg = 0.7·(1.0)(1.2)(1.0)(25 psf) = 21 psf  on the garage roof 

with additional triangular drift 30 psf at house wall and 6 ft length 

 

Roof live load = 20 psf for the main roof and 40 psf over the garage 

 

Floor dead load: 

Hardwood flooring 4.0 psf 

1” plywood 3.0 psf 

I-joist @ 24” O.C. 2.0 psf 

!” drywall ceiling 2.5 psf 

Partitions 20 psf 

Total 31.5 psf 

 

Roof dead load: 

5-ply w/ gravel 6.5 psf 

Reroofing 2.5 psf 

"” plywood 2.25 psf 

I-joist @ 24” O.C. 2.0 psf 

Loose fill insulation 6 psf 

!” drywall ceiling 2.5 psf 

Total 21.75 psf 

 

Wall dead loads: (multiply by wall height to get linear distributed load) 

2x6 framing @ 24” O.C. 1.0 psf 

Loose fill insulation 3.0 psf 

Rigid board insulation 0.4 psf 

Plywood sheathing 1.5 psf 

Aluminum siding 1.2 psf 

!” drywall 2.5 psf 

Total 9.6 psf 
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Appendix E: MEP Plans
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Basement Electric Plan
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1st Floor Electric Plan
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2nd Floor Electric Plan
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Basement Plumbing Plan
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1st Floor Plumbing Plan
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2nd Floor Plumbing Plan
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Plumbing Riser Diagram
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Basement Fire Protection Plan
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1st Floor Fire Protection Plan
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2nd Floor Fire Protection Plan
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Geothermal System

Radiant Floor

Hot air

Compressor

Geothermal Loop

Domestic Cold Water

Automatic Valve

turned off during winter

Solar Thermal at Roof

Hot water

Schematic Diagram of Geothermal and Solar Thermal Systems during Winter
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Appendix F: Energy Model Results
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IPRO 358 Fall 2010 eQuest Results

 Project/Run:  358_995_SF tilted - Baseline Design  Run Date/Time:  11/30/10 @ 23:39

 eQUEST 3.64.7130  Monthly Energy Consumption by Enduse  Page 1

0.0

0.5

1.0

1.5

Jan Feb Mar Apr May Jun Jul Aug SepOct Nov Dec

 Electric Consumption (kWh) 

(x000)

0.0

0.5

1.0

1.5

Jan Feb Mar Apr May Jun Jul Aug SepOct Nov Dec

 Gas Consumption (Btu) 

(x000,000)

Area Lighting

Task Lighting

Misc. Equipment

Exterior Usage

Pumps & Aux.

Ventilation Fans

Water Heating

Ht Pump Supp.

Space Heating

Refrigeration

Heat Rejection

Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - 0.00 0.01 0.16 0.36 0.53 0.45 0.26 0.06 0.01 - 1.84

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat 0.55 0.40 0.29 0.09 0.01 - - - 0.00 0.04 0.23 0.53 2.16

 HP Supp. - - - - - - - - - - - - - 

 Hot Water - - - - - - - - - - - - - 

 Vent. Fans 0.44 0.39 0.42 0.41 0.43 0.41 0.43 0.43 0.41 0.43 0.42 0.43 5.05

 Pumps & Aux. 0.14 0.11 0.09 0.03 0.03 0.07 0.11 0.10 0.05 0.03 0.07 0.14 0.96

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. 0.18 0.16 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 2.14

 Task Lights - - - - - - - - - - - - - 

 Area Lights 0.19 0.17 0.18 0.17 0.18 0.17 0.18 0.18 0.18 0.19 0.18 0.19 2.16

 Total 1.50 1.23 1.17 0.89 0.99 1.19 1.43 1.33 1.08 0.94 1.08 1.47 14.31

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

 Space Cool - - - - - - - - - - - - - 

 Heat Reject. - - - - - - - - - - - - - 

 Refrigeration - - - - - - - - - - - - - 

 Space Heat - - - - - - - - - - - - - 

 HP Supp. - - - - - - - - - - - - - 

 Hot Water 1.22 1.17 1.33 1.25 1.14 1.00 0.91 0.84 0.81 0.89 0.96 1.12 12.63

 Vent. Fans - - - - - - - - - - - - - 

 Pumps & Aux. - - - - - - - - - - - - - 

 Ext. Usage - - - - - - - - - - - - - 

 Misc. Equip. - - - - - - - - - - - - - 

 Task Lights - - - - - - - - - - - - - 

 Area Lights - - - - - - - - - - - - - 

 Total 1.22 1.17 1.33 1.25 1.14 1.00 0.91 0.84 0.81 0.89 0.96 1.12 12.63
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North Units eQuest Results
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South Units eQuest Results
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eQuest Results Without Home Automation
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eQuest Results For Typical Construction
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Appendix G: Cost Estimates
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IPRO 358 Spring 2011

Dodge and Greenleaf St.
Evanston, IL

Proforma Summary

Scope of Development Size of the Lot 67,000 s.f.

Permitable Lot Coverage 45%

Permitable Square Footage 30,150 s.f.

No. of Allowable Units No limit as long as separated according to code, 5 ft. min.

Height Restriction 35 ft

Required Parking 1.25 per unit

Proposed Development No. of Residential Units 12

Total Residential Square Foot. 24,000 s.f.

Average Residential Unit Size 2,000 s.f.

Height 21 ft

No. of Parking Spaces 18

Revenue 5,190,720$                 

Expenses 1 Lot 250,000$                    

2 Site Preparation 54,000$                      

3 Construction 3,437,141$                 

4 Lender Inspections 15,000$                      

5 Architecture 171,857$                    

6 Legal/Accounting 44,683$                      

7 Financing/Appraisal 13,749$                      

8 Title Insurance 10,908$                      

9 Insurance 13,749$                      

10 R.E. Taxes/Fees 220,664$                    

11 Marketing 68,743$                      

12 Survey/Testing 10,311$                      

13 Developer Fees 100,000$                    

14 Interest 509,000$                    

Total 4,919,804$                 

Project Profit 270,916$                    

Capital 1,475,941$                 

Rate of Return 18.36%

Annualized Return 5%

Sources and Uses of Funds

Sources

General Partner Contribution:  $                 1,967,922 

Construction Lender: 2,951,883$                 

Proceeds from Residential: 5,190,720$                 

Total 10,110,524$                

Uses:

Soft Costs: (Land & Marketing) 1,482,664$                 

Hard Costs: (Construction) 3,437,141$                 

Return of Bank Loan: 2,951,883$                 

Return of Principal: 1,475,941$                 

Distribution of Profit: 270,916$                    

Total 9,618,544$                 
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IPRO 358 Spring 2011

Dodge and Greenleaf St.

Evanston, IL

Hard Costs

0

Item Unit Total Project Total

Demolition 4,500$            54,000$                   

Grading/Excavation 32,890$          394,680$                 

Paving 15,274$          183,288$                 

Landscaping 3,209$            38,511$                   

Concrete 7,519$            90,228$                   

Rough Carpentry 21,200$          254,400$                 

Finish Carpentry 20,416$          244,992$                 

Cabinets 9,324$            111,888$                  

Water Proofing 1,740$            20,880$                   

Insulation 12,391$          148,692$                 

Siding 10,997$          131,964$                 

Roofing 17,000$          204,000$                 

Garage Door 3,045$            36,540$                   

Door/Hardware 3,782$            45,384$                   

Windows 9,976$            119,712$                 

Drywall 15,080$          180,960$                 

Painting 8,692$            104,304$                 

Appliances 6,970$            83,640$                   

Plumbing 25,022$          300,262$                 

Fire Protection 8,634$            103,606$                 

HVAC+ERV 25,240$          302,877$                 

Electrical 15,528$          186,332$                 

Home Automation 8,000$            96,000$                   

TOTAL  $       286,428  $              3,437,141 

Pre-Proforma Estimates

Residential 90 2,160,000.00 2,160,000.00

Below Grade 50 0.00 0.00

On Grade 0 0.00 0.00

Total 2,160,000.00 2,160,000.00

Difference -1873571.62
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