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The Problem:

Private schools and religious institutions lack ¢bavenience of targeting their spending
on energy concerns. Many of these facilities arelder buildings that bleed and lack the
knowledge to properly address their energy issts. plan is to help these institutions save
money on their energy bill.

Objectives:
Under the guidance and support of Clean Urban Bnaitlp Vince Cushing, IPRO 328
developed several goals:

* To develop an interactive website and database that

o Enables energy professionals to point out charfggssthools and churches can
make to improve their energy efficiency. This is@oplished by providing the
necessary data and calculations for this analysis.

o Educates users on energy efficiency, especiallgsdieat are low in cost and
effort but offer high rewards.

o Guides users concerning available and appropneigifig options.

* Study OIld St. Mary’s church/school complex as agigpe for other church/school
complexes.

o0 Gives the team a trial location to both investightelogistics of installing an energy
monitoring system, as well as observe how the systauld be utilized to reduce the
energy consumption of the facilities.

= 12 monitors were installed in the church and schweblch allowed us to
monitor the individual energy consumption from taeious heating and air
conditioning systems, lighting, and gas usage,e&bas outdoor temperature.
* Investigate the intracting scheme and evaluaigrésticality.
* Research past attempts to save energy and tangihdings toward the current project, Old
St. Mary’s.
* Create a metric that can be used to determinelpessindidates for the system that is
developed.
e Address and connect with the many stakeholderdvaddn the project.
Basic Organization and Tasks:
To achieve out goals, IPRO 328 organized into sixesponding sub-teams:
* Precedence
* Marketing
*  Website
« Data collection
» Stakeholders
* Architecture
Accomplishments:
* |IPRO 328 with collaboration from IPRO 320 creatddractional and interactive website
that:

0 Incorporates gas and electric usage from recemshailed monitors at Old St.
Mary’s Church and School with helpful graphing daipes.

o Contains an extensive list of other local schoa enurches that can benefit from
the program.



o Displays a concise yet informative collection qistifor energy efficiency
improvement.

* |PRO 328 also explored the intracting scheme anddat to be a very viable funding
option for schools and churches.

0 Intracting occurs when people invest in a projaat tmproves the
school/church’s energy efficiency and the moneedayets redistributed to them
with interest. Any extra money returns to supploet programs of the
school/church.

0 In addition to the intracting scheme, research e regarding other funding
options such as grants.

* Taking into account the current state of Old Str4a IPRO 328’s architectural sub
team created ideal situations for Old St. Mary’mposing of detailed plans and
drawings.

* Furthermore, IPRO 328 accomplished tasks alongvthethat weren’t foreseen in the
beginning of the year.

0 Addressed and connected with the many stakehaluest/ed in the project.

0 Developed a plan for a future IPRO team that eckthe long-term aspect of the
program. This well thought out plan calls for tiaig of the IPRO team members
to give energy audits.

Critical barriersand obstacles:
IPRO 328 encountered several barriers and obstacles

» The most critical obstacle was the unforeseen dal#ye installation of the new gas and
electric monitors at Old St. Mary’s.

* None of the team members had ever designed a websit

* Finding examples of intracting was extremely diiftc

* The team had very little past examples to work wsthwe had to develop our own methods
for several parts of the project

Conclusion:

Considering that this was a new IPRO, there weneynagpects that needed to be determined
and continuously reevaluated. The team handieelitand developed comprehensive steps for
the continuation of this IPRO in the summer antiirsemesters at IIT.

Next steps:

* A program to train the IPRO members to conductggnaudits as needed.

« Establishing intracting as a viable funding source.

* The website can be utilized for multiple purposes.

Faculty & Advisors: Vince Cushing and Jim Braband

Team Leader: Saagar Patel (ArchE and CE)

Student Members: Patrick Bauer (AE), Emily Chen (Arch), Shaun Dof&if), Max
Morgenthaler (ArchE), Beth Nielsen (ArchE), Jondpdrk (Arch), Priyanka Patel (Arch),
Dennis Radtke (Arch), Phillip Soderling (CPE)

A. The project was initiated by Vincent Cushing of &@idJrban Energy, Inc. The main
facility that was addressed in this IPRO was Oldv&try’s Church and School, 1500 S.
Michigan Avenue, Chicago, IL 60605. The monitoretgiipment that was installed in
Old St. Mary’s was furnished by McNally Engineers.



Mr. Cushing’s company works with large commerciifice buildings to reduce their
energy use through various methods, including feeai the thermal mass of the
structure to shift cooling use away from peak desn@eriods. Mr. Cushing wanted to
help churches and schools in the Bronzeville neaghdiod by creating a website that
could be used by the organizations to find theussgs and consultants that could help to
reduce their energy use.

. This project was meant to address a common prothiams facing many older church
and school buildings, primarily those located iy neighborhoods on the South and
West sides of Chicago. Many of these facilitiesenalder, inefficient HVAC systems, as
well as leaky windows, inefficient lighting, andlié to no insulation. This forces these
already often cash strapped organizations to pgty éliectrical and fuel bills to run their
facilities, which has become even more of a prolilenecent years as the prices of
natural gas and electricity have increased dramdgtidViany of the workers, parents,
alumni, parishioners, and supporters of these @gtons want to reduce their energy
bills, but are unaware of how to address theirgneasage, and/or lack the funds to
implement solutions to these problems.

. The energy usage of these buildings can be moditssag equipment that measures the
electrical and gas consumption, as well as indadrautdoor temperatures. This data can
be transmitted to a website where it will be présémn such a way that viewers with

little or no knowledge of building systems can Bees much energy the building is

using, and demonstrate the cost savings that cactbeved by implementing energy
efficiency programs. The website can also offeremtechnical information that energy
professionals can view and use to make recommeamdabin how to correct some of the
building’s energy usage problems. This system lsetdesigned so that it can be installed
in other buildings with similar uses as Old St. Wawith little adaptation.

Additional information and tips posted on the wébsyill help local schools and
churches address easily implementable, low coatieak that can generate large energy
and monitory savings for their facilities withoetquiring a large upfront investment.

Our team has compiled a map showing older churdhsahool buildings in the
Bronzeville neighborhood, and created a survesteain more technical details of
these facilities, such as the materials of constrncand type of HVAC systems. This is
information that can be utilized by future semestdrthis IPRO to determine additional
sites to address.

Our team has attempted to research the past agexhphurch and school energy
efficiency improvement programs. We were not ablérnd details of similar projects in
the Chicago area.

In order to fund this project, we have investigateadacting method, which is a form of
peer-to-peer lending that was developed in Germaiig. program is detailed in the
attached brochure. We have also compiled a littaeral, state, local, and private grants
that could be applied to the type of projects weehiavestigated for this program, and
created a document that helps explain the prodesgspdying for a grant.

. This was the first semester of this IPRO, it wél tontinuing in the Fall 2009 semester.
Vincent provided our team with examples of previpugects he worked on, in



structures similar to Old St. Mary’s, in which hasvable to drastically reduce the energy
use of the facility.

E. One of the ethical issues encountered in the relsedrsolutions to our problem was the
acceptance of a program like this by the buildingieeers. It has been suggested that the
engineers might not accept the concept of otheamexng their building and making
suggestion about how it should be run. It was ssiggkthat this might happen at Old St.
Mary’s, however we found that once the energy nwoimg system had been installed in
the facility, the maintenance engineer decided heavanted to learn more about the
system, and expand his field of expertise. Mr. Gwughelated to our team that the
maintenance engineer at Old St. Mary’s was nowldhgdhe real-time online data
daily, and learning how to rectify any abnormatttee notices.

F. Attached is a brochure that details the Intractumgling program.

We also experienced a two month delay in the ilatah of the energy monitoring system at
Old St. Mary’s, which delayed our efforts to ana&yhe data and make recommendations for
how they could reduce their energy consumption. fdube delay in the installation of the
monitoring system, we were not able to developrédad-time data monitoring interface for the
website as completely as we had hoped. This isxanetement of the project that can be
elaborated on in the next semester.

In our IPRO for the spring semester, we set upbjgctives. Our first objective was to set up a
data monitoring system in selected churches andogsthat will record real time energy usage.
Our sponsaor, Vince Cushing from Clean Urban Enengg, made arrangements with Old St.
Mary’s, a local church and school near 11T, to pdevus with their facility for monitoring. Vince
also volunteered to provide and install the momequipment from McNally at his expense.

Our second objective was to design a promotiondlifanctional website. This idea was
suggested by Vince, and we had to outsource thsiteeio IPRO 320, since none of our team
members had computer engineering knowledge. Thgrdaad layout of the website was a
collaborative effort between our IPRO and IPRO 3#1@ the data and content was provided by
our IPRO as we gathered our information.

Our third objective was to research funding otiéor energy efficiency programs,
including intracting. This was an important objeetbecause many of our potential candidates
had limited resources. By providing potential sesrof funding, we hope that the churches and
school will feel more comfortable in implementingeegy saving solutions in their facilities.

Our fourth objective was research past churchdssahools for successes and failures in
attempted energy usage improvements. Throughekesarch we hoped to establish a general
pattern from the solutions that schools of simsliae and resources had tried, and to apply and
customize this pattern for churches and schodlsarBronzeville area.

Ouir fifth objective was to create a metric that be used to determine potential
candidates. We realized that the Bronzeville aras avfairly diverse part of Chicago, and our
goal was to identify the churches and schoolsréety need our help in helping them save
money. We started by sending out surveys to praiseechurches and schools based on their
location in Bronzeville, and received 13% feedbddkese surveys helped us to identify the



types of HVAC systems currently used, as well asféimestration and overall construction.
Using this gathered information we were able te4inne our metric.

Our sixth objective was to identify low-cost, egsihplementable solutions for facilities
that can generate energy savings. Realizing theat @ith our funding options, some churches
and schools are more likely to ignore our prograthay don’t see immediate results first, so we
researched numerous applicable solutions that tfteck-fixes”, such as changing the light
bulbs or replacing inefficient fenestration. Thekert term solutions are meant to encourage
churches and schools to change their habits anddlyghey see energy efficiency — not as
something out there but right here.

M ethodology

The team looked at its Gannt chart after the migteeport, both to review and check
our progress, as well as to add the new task$ithtome up during the semester. The Gannt
chart can be found in the attachments for the ptojenere were several time changes made to
the original Gannt chart. The team had expectdztteeceiving the data from the sensors early in
the semester, but since the sensors were notl@staitil late March, any task involving
analyzing the data and distributing it to the ta@as pushed back to the end of the semester. The
website team also added tasks involving the discud®ard and the upkeep of the website once
the semester was over, since these were not canaethe start of the website construction. The
research of additional funding came from our migrteeport. The team had focused on
intracting to this point, and now needed to seetwlttger options could be used besides
intracting to fund similar projects. The attachmsattion has an updated Gannt chart attached as
well as a copy of the surveys sent out to varialm®sls to see if there was interest in our project
in the Bronzeville area
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Changes to Team Structure
In order to more effectively carry out our objeesy the IPRO 328 added two more sub-teams,
Architecture, and Project Manager. The architecteaen was involved with the high end energy
saving solutions such as replacing windows or @l&dding to make Old St. Mary’s more
energy efficient. Besides just exploring simplewlbanging fruit” type solutions, we wanted to
see what large scale projects could be taken omsarigis sub-team was created. The Project
manager was involved with the development of thbsite as well as collaborating with the
other sub-teams to determine what information wanédhown on the website. Finally, team
leaders were established in order to make suresdxteam was working together
collaboratively and that all tasks were completed timely manner.
Team Member Contributions
Data Team
» Shaun Doran — Analysis of past Com-Ed data, Sckedduhnsfer of meter information to

FTP site, Research into benchmarking and estabfishbaseline of Old St. Mary’s
energy usage

» Phillip Soderling — Created graphical softwarevi@bsite to view and analyze current
meter data, collaborated with IPRO 320 on puttmg $oftware on the website

Marketing/ Funding Team
* Max Morgenthaler — Researched funding options fojget such as intracting, federal

grants, and loans, Created brochure and surveyplaia new concept of intracting

» Jongpil Park — Created list of local churches afels in the Bronzeville area eligible
for energy analysis and improvements like at Oldvitry's

Precedence Team
* Priyanka Patel — Researched past energy efficipra;yrams as well as churches and

schools currently employing energy saving technpl@yeated a list of simple solutions
that can be implemented to reduce energy costs

Architecture Team

» Dennis Radtke — Explored high end energy savingtisols that could make Old St.
Mary’s more efficient, Created drawings and diaggamowing possible architectural
modifications to the church and school

Website Team

» Patrick Bauer — Worked with IPRO 320 to help deslgnwebsite, collaborated with
other sub-teams to retrieve information that wdagdshown on the website

» Beth Nielsen — Helped design the visual layouhefwebsite, researched other websites
related to energy efficiency and green technology

Team Leaders



» Saagar Patel — Worked closely with data and premetams, Contacted various energy
professionals to gather information on implemengngrgy savings solutions as well as
conducting data analysis

* Emily Chen — Worked closely with website and marigteams, helped manage
development of website as well as research intedhieus funding options, developed
an overview of a training program for next semestestudents can perform energy
audits

Budget

List of Expenditures:

2/25/2009 - Purchasing ComEd data for past enesggaiof Old St. Mary’s — $90.00
4/7/2009 — Lunch Meeting Jimmy Johns - $45.00

4/9/2009 — Lunch Meeting with IPRO 320 Pizza — $60.

4/29/2009 — Freddies Pizza for Final Presentation-Rhrough - $19.00

5/1/2009 — Fresh Fruit for IPRO Day - $45.00

4/30/2009 — Printing Expenses for IPRO Day(Postrschures, Handouts) - $145.00

IPRO 328 Code of Ethics

Overarching Principle: To develop an energy mamtpprogram that aids schools and
churches in lowering their energy costs and proyggdhem the necessary training and
knowledge to maintain a high level of efficiency.

Law
The team will ensure that any and all interactiithin a school or church will be done with
highest standard of safety and precaution.

Contracts
Any agreements made with a client will be honored falfilled.

Professional Codes
The team will abide by the highest of codes setthte or union.

Industry Standards
All methods of installments or use of materialslwé guided by the highest of industry
standards.

Community
The rights and privacy of those within the clier@aimmunity will never be compromised.

Personal Relationships



The team will show the highest level of respeatdch other, as well as the clients.

Personal/Moral Values
The team will not impose or infringe upon the valaé one its members or clients.

Website Sub-Team Results:

The website sub team designed a website that casdeeby professionals and church members
to see how they can save energy. In collaborattmIPRO 320, the website currently has the
public section completed with a home page, anactere google map of churches and schools
within a mile radius of IIT, a list of ten simplelstions or "green tips", a page that describes
intracting and provides links to funding informatj@and an "about us" page. The log in for a
private section is set up and real-time gas, eteetnd temperature data is sent to the site and
can be viewed in graphical form. The website téammsees room for additional data to be
added to the private section including a discusbmard.

Marketing Sub-Team Results:
The marketing team was concerned with two majotsyima the project:

1. To create a database of churches and parochiabls in the Bronzeville
neighborhood. This database was intended to serageference for energy professionals as
well as future IPRO courses to quickly identify datates for an energy efficiency program.

Surveys were issued to the churches and schHual®ad been identified asking for more
detailed information about their buildings and @tiens, such as occupancy data, past energy
usage, type of building construction and HVAC sgseas well as any of their own future
energy efficiency improvement plans.

We have assembled the database of churches laoolsinto an interactive Google map
that can be accessed on the website.

2. To research the current ways that energy effy projects like this can be funded, as
well as to look into the feasibility of implemengithe intracting concept.

Intracting is a way to support an organization withhaving to give the money away.
The money you contribute to the organization islusepay for an energy efficiency program,
such as upgrading light fixtures. The money thatdiganization saves by reduced energy use is
used to pay back the people who offered the mondy#er a return using a current market
interest rate. The program is set up to allow tfyaoization to same more in energy than it has
to pay back to the contributors, so it can useattditional savings for more energy efficiency
projects, community development, and other projabks created a survey to give to
parishioners at local churches and schools to tsedrow interested they would be in
participating in an intracting program at their angzation.

We also have assembled a list of applicable fedstatle, local and privately-funded
grant programs that would apply to the type of ety that this program is concerned with.
Through input from professionals, we have deterchimewv much of the cost of a project we can
expect to be able to fund with these various ogti@enerally, incentive programs from utilities
can account for 25-30% of the total cost of an gypefficiency improvement program. Grants



can offer a slightly higher percentage, but onauthexpect to never receive more than 50% of
the needed funds.

We have researched more conventional ways of fgnelirergy programs at facilities,
mainly the performance contracting method. We Hauad while this method may work well
for large-scale facilities with many similar buitdjs, such as a school district, it would be ill
suited for smaller churches and complexes, duega@husual usage patterns of and extremely
inefficient design and construction of the buildsngn independent study has found that the
medium B/C ratio for performance contracting wasdset for K—12 projects (1.0) and highest
for health/hospital (2.3).

Precedence Sub-Team Results:

The precedence team spent the semester reseasahitay projects to develop the best
direction for our project. Toward the end theyetligtined that establishing "low hanging fruits"
or energy saving ideas that are low in cost anarelfiut offer high rewards was the way to go.
The result was a list of carefully picked ten sienpblutions that are available on the website.

Architectural Sub-Team Results:

Our initial thoughts for the architectural team @& develop floor plan modifications as
possible solutions of spatial efficiency that wollkskt utilize energy consumption. After some
considerations and studies it was determined th&ttould not be cost efficient. Focus was
then put towards finding other construction methaad simple adjustments to cut down on
thermal transference and heat gain. Per our spsireguest, we also sought to develop options
for possible expansion to the existing building.tie end, it was determined that each school
and church is unique and that it would be extrerddficult to find universal solutions to their
energy problems, so therefore any architecturasidenations would have to be tailored on a
case by case basis.

Data Sub-Team:

The data team collected data on Old St. Mary’sg@nesage, both through past data they
collected from ComEd as well as from the sensa@tiled at Old St. Mary’s. The team set up an
FTP server to collect the data as well as storel@te until it could be analyzed. Using this data,
the data team then developed a program to andigzedta to find possible times and ways for
the church to save money. Once the data team |lcatikibe data, they implemented the green
savings the entire team developed and checkedthegs these would incur. From this, the data
team determined how much money Old St. Mary’s waalee if they had used these tips for this
year. Finally, the data team designed its anajysigram to be usable on the website so the
energy data for the church could be displayed amaed by the administration of the church.

For IPRO 328 the greatest obstacle for the teamdwago the fact that much of the
team’s work was contingent on other people thaewet a part of the IPRO. This included
Vince Cushing, McNally Engineers, and Old St. Mar@€hurch. The greatest difficulty was
arranging times to meet because students’ schedanteprofessional schedules vary so much.
The team ensured that these groups were alwaygledtlon the emails sent out to ensure they
were in the loop. Much of the work was done thtoaegail exchanges, so it was imperative that
there be a point person within the IPRO with theseple. The next obstacle was the delay of the
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installation of the meters. This was a major setlsance it was difficult to create a program to
analyze the data if no data was present to be uBkdrefore the program was developed using
data from the ComEd energy insights program. Gmfoemation began to be gathered from the
meters, it was combined with the past data, anadl ahsolid program was developed. The final
barriers for the IPRO will be to continuing theatt of getting in touch with Church’s in the
area and getting them to fill out the surveys. feases have been sent back to the group,
therefore people are interested in the programe¢ttinuously contacting with the churches is
necessary.

Being dependent on so many outside sources fomiaton is never a benefit for any
organization. The IPRO needs to become self-rietind be able to collect information about
energy usage in the church on their own. The isstleat many students do not possess the
knowledge to do said work.

A curriculum/training program has been developed till provide students with the
proper education to be able to do an energy aundiirsterpret the data properly. It should be
arranged as the following:

The goal of the training program is to provide retudents with education and experience in
order to prepare them for in-field work with Cleldrban Energy in various churches across
Chicago.

The first 6 weeks (up to midterm week) will be feed on training students to be familiar
with energy efficient procedures, as well as momgpdevices and meters. The second half of
the semester will be focused on recording dateesmedgy usage from at least two different
schools in the Chicago area.

The structure of the Training Program is as follows:

Week 1, 2, 3 EDUCATION: Students will be familiarized with data (graptesminology,
basic information) as well as energy efficient @gv{“‘green tips”).

Week 4,5 EQUIPMENT STUDY: Equipment as required will be provided by lIT’s
Engineering Dept. and McNally Engineers, Ltd. Studevill be familiarized
with the functions and capability of the equipmexgtwell as analyzing the
recorded data.

Week 6 IN FIELD STUDY': At this point students will have the opporturtibystudy two
buildings on the IIT campus: Keating and Main Bunfgl Students will apply
their knowledge and skills learned in the past 8ksgo prepare for actual studies
in churches later on in the semester.

MIDTERM WEEK

Week 8, 9 Students will split into 2 or more teaand pick one church/school per
team in the Chicago/Bronzeville area to apply tkaowledge and skills.

Week 10, 11, 12, 13 Students are recording datkeabdvising the church on energy efficiency
based on what they've observed.
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Week 14, 15, 16 Students will be preparing a prapfus the church/school they’'ve
picked. Based on their analysis, students will @lea before/after
scenario that highlights what the church/schoolad@ato promote a
sustainable as well as comfortable environmenttfeir occupants.

Many people are in support at lIT are in suppotthed IPRO, it is imperative that attempts to

engage them with the iPRO. Two main people are:

Leroy Kennedy- VP of Community Outreach

Joseph Clair- Director of sustainability and eneagy T

Garnering their support will allow you to make cacts with people that will provide additional

contacts, information, and create a support grouphie success of the IPRO.

The team consulted and worked with the followinggie or organizations and would be useful
contacts for continuing this project:

* Vince Cushing of Clean Urban Energy — Emadushing@CleanUrbanEnergy.com

* George Malek of ComEd’s Care program

* Joe Clair with 1IT’s Office of Campus Sustainalyiland Energy

» Leroy Kennedy with the Office of Community Outreach

* Nancy Hamill of IIT

» Elizabeth Cushing of Clean Urban Energy

* Dr. Mary Calihan, Principal of Old St. Mary’s

* On-Target/BudgetWorks Energy Monitoring

* McNally Engineering, LTD

* IPRO 320

The time that each team member put into the prggesttown in the following table:

Team Member Time (hr)
Patrick Bauer 29
Emily Chen 39.5
Shaun Doran 26
Maximillian Morgenthaler 35.5
Beth Nielsen 40.8
Jongpil Park 54.4
Priyanka Patel 15
Saagar Patel 37.3
Dennis Radtke 39.5
Philip Soderling 50.5
Total 367.5

Team Time Table
The money spent on the ComEd data was used to dueibdnputer-analyzing program to analyze
the data from the sensors installed at ComEd. Wihds spent on food for team meetings were
for meetings when the team would have either gu@sfBRO 320 in for class time to discuss
aspects of the project, such as the impact of tbeq@ on the community or discussing the
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website. The funds spent on printing materials wieckto creation of the brochures and poster
for IPRO day. This allowed the team to displaywwek done during this semester.

Churchgreen would like to thank the following peofidr their contributions to this project:
Vince Cushing of Clean Urban Energy

Nancy Hamill of IIT

George Malek of ComEd Care

Joseph Clair with IIT Office of Campus Sustaindapiand Energy

Leroy Kennedy with the Office of Community Outreach

IPRO 320

IPRO Office

* Gannt Chart

* Intracting Brochure

» Survey to Prospective Schools

* Old St. Mary’s Energy Efficiency Review
» Old St. Mary’s Efficiency Program

* Old St. Mary’s Proposal

» Key Tips about Grant Writing

13



About School Green:

Our mission is to develop
and implement a self-help,
self-sustaining energy program

for use in churches and schools.

The problem is that schools
and churches are using too
much energy to heat and cool
their buildings.

Inefficient HVAC systems,
poor insulation, incorrect
application of schedules, and
inefficient fenestration are just
some of the factors multiplying
the cost of energy bills.

Most schools and churches
do not understand where
exactly they are losing their
money, and lack to hire
someone to evaluate their
energy consumption.

Another
picture

For more information,

please visit our website:

[web addesss]

School Green
A New Color For A New World

Intracting

How to make money
saving your school
and the planet




How can | help my school?

The Problem:

One of the major obstacles in
instituting a plan to improve the
energy efficiency of a building
is obtaining funding to make the
improvements.

The payback period for most
building upgrades will take at
least several years, and many
organizations cannot afford to
spend such a large amount of
money at one time, even with
the promise of future savings.

Picture of
school building

Picture of
classroom

- The Solution:

A system that has been

+ developed in Germany to help

+ facilitate energy efficiency

© improvements is the “intracting” or
+ “internal contracting” model.

Intracting allows one to support

an organization, but not have to give
© the money away.

Instead, the money is invested in

©a program to improve the building's
- efficency and the benefactor is

- offered a 5% return on their

© investment, to be paid through the
' energy savings.

For more information, please visit our website: [web addesss]

- The Benefits:

For example, a school starts a

program to replace its windows with
- more energy efficient units. A gruop
- of parents offers the required funds.

The payback from the energy

savings goes towards paying back
 the interest on the loans, but the

- school can save more on energy

- than they need to pay back the
loans.

That additional money can then

go towards paying for additional
- improvements in the school, such as

classroom supplies, trips, or more

© energy improvements.

Another
picture




About School Green:

Our mission is to develop
and implement a self-help,
self-sustaining energy program

for use in churches and schools.

The problem is that schools
and churches are using too
much energy to heat and cool
their buildings.

Inefficient HVAC systems,
poor insulation, incorrect
application of schedules, and
inefficient fenestration are just
some of the factors multiplying
the cost of energy bills.

Most schools and churches
do not understand where
exactly they are losing their
money, and lack to hire
someone to evaluate their
energy consumption.

For more information,

please visit our website:

[web addesss]

School Green
A New Color For A New World

What is...
Intracting®

Or how to make money
saving your school
and the world




Brief Survey on Intracting

For more information, visit www.schoolgreen.org

SCHOOL GREEN

A New Color For A New World

Please look over the brochure and give your opinion on the following questions.

Do you feel that this program would work here?

|:| Would work well |:| Could possible work
[] Would not work [] No opinion

Would you be inclined to participate in this program?

|:| Very likely |:| Possibly
[] Notlikely [] No opinion

How long of a loan period would you be interested in?

|:| 5 years |:| 2 -4 years

[] 1year [] No opinion
What is the minimum interest rate would you like to receive?

|:| 5% or greater |:| 2-4%

|:| 1% |:| No opinion

Any additional comments?




Brief Survey on Intracting

SCHOOL GREEN

For more information, visit www.schoolgreen.org

A New Color For A New World

Intracting allows one to support an organization, but not have to give the money away.
Instead, the money is invested in a program to improve the building’s efficiency and the benefactor is offered
a return on their investment, to be paid through the energy savings

For example, a school starts a program to replace its windows with more energy efficient units. A group of
parents offers the required funds.

The payback from the energy savings goes towards paying back the interest on the loans, but the school can
save more on energy than they need to pay back the loans.

That additional money can then go towards paying for additional improvements in the school, such as classroom
supplies, trips, or more energy improvements.

Please give your opinion on the following questions.

Do you feel that this program would work here?

|:| Would work well |:| Could possible work
[] Would not work [] No opinion

Would you be inclined to participate in this program?

[] Verylikely [] Possibly
[] Notlikely [] No opinion

How long of a loan period would you be interested in?

|:| 5 years |:| 2 -4 years
|:| 1 year |:| No opinion

What is the minimum interest rate would you like to receive?

[] 5% or greater [] 2-4%

|:| 1% |:| No opinion

Any additional comments?




(J Energy Efficiency Review
Old St. Mary’s Church and School

Skgﬁ“ 1500 S. Michigan Avenue
ENERGY Chicago, lllinois 60605

Review Objectives

1. Analyze the energy use by the church and school in order to identify energy and expense savings
opportunities, especially for the HVAC system equipment and operations.

2. Recommend a funding and project management process to carry out the identified opportunities.

3. Establish a standard process for similarly analyzing energy use at other south/west-side churches
and schools. This includes designing and deploying a modular/portable energy monitoring system for
reuse at multiple churches and schools from year to year.

Data Monitoring Objectives
1. Monitor sub-hourly consumption of significant end uses of electrical and natural gas, including:

a. kWhs at three electric service panels.
b. kWhs to each of the nine RTU’s and the Church lighting panel.
c. Therms at the natural gas meter.
d. kWhs and kW at utility electric meter (online access arranged through ComEd).
2. Establish a graphical presentation of this data on the web for access and review by energy
professionals, school administration, parishioners, students, parents, and others who may want to

contribute their expertise or funding ... at Old St. Mary’s, especially important for educating everyone
in advance of the design and construction of the new school building.

Significant Energy Uses
Panel in Electrical Room No.1 (All installed in 2002)

Energy Use Zone Brkr Amps Btu (tons) Model No.
RTU #1 Church 175 800,000 (50) Trane YCD600A4H
RTU #2 Day Chapel 35 205,000 Trane YCD600A4H
RTU #3 Commons 40 250,000 Trane YCD120B4H
RTU #4 Receptionist 25 130,000 Trane YSCO60A4R
RTU #6 2" Floor Offices 60 205,000 (7.5) Trane YCD102C4H
XFMER Dimmer | Church/Commons 175

Panel in Electrical Room No. 3 (upstairs in office space)

Energy Use Zone Brkr Amps Btu (tons) Model No.

RTU #5 Social Hall 125 350,000 TraneYCD210C3H

Panel in Electrical Room No.2

Energy Use Zone Brkr Amps Btu (tons) Model No.
RTU #7 1* Floor School 70 400,000 (40) York D2CG240N3202
RTU #8 2" FI School 100 245,000 (10) York D3CG120N2002

RTU #9 2" FI School 50 245,000 (10) York D3CG120N2002
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Proposal
BUDGETWORKS —
Energy Monitoring System
for
Old St. Mary’s Catholic Church
1500 S. Michigan Avenue
Chicago, lllinois
January 3, 2009

The On-Target/BUDGETWORKS™ Energy Monitoring System is a utility monitoring
system focused on assessing performance. Because of its focus on energy cost, it really is
an energy finance system. The System conducts data updates four times each hour.
Outside air temperature is also sensed and displayed with energy use profiles making it
easier for managers and operators to stay on top of their operation.

McNally Engineers, Ltd. is pleased to present this proposal for a data collection,
monitoring, and information system for Old St. Mary’s Catholic Church, church and school
complex in Chicago, lllinois.

l. Highlights
Highlights of this system are as follows:
» Hardware

- State-of-the-art data collection technology is used
- Data collection hardware is modular and is designed to be portable.
- Modular approach minimizes on-site wiring.
- Data collection from the church and the school — 13 monitoring points.
- Meters are connected via dedicated Modbus network.
- Central collection of energy use data

» On-Target/BUDGETWORKS™ Application
- Daily energy use profile displays with accompanying outside air temperature
- Monthly energy use and cost summaries
- Annual energy use and cost summaries
- Virtual meters to summarize the site energy use
- Energy cost calculations
- Data Quality control
- Secured Internet access
- Data back-up

1 © 2009 McNally Engineers, Ltd.



On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

II.  Configuration

Budgetworks Monitcring System—1 of 3
Old St. Mary's Catholic Church, Chicaga, IL

DataReccrder: DR-1 BUDGETWORKS|
‘ Website

Letarnet
Conractian Router

LRladtus
“himgtee aul-
netooch Motlbus nehwork

% % &% % %
ra ra 2 s ra

RTU-IL ATU-2 RT3 RTU-4 RTU-S
% 2%
y &

RR/6  Dinvmer

CopyTight 2002 McHally Enginesrs. Ltd.

Budgetworks Monitoring System— 2 of 3
Old St. Mary's Catholic Church, Chicagg, IL

Data Recorder: DR-2 BUDGETWORKS
| Website
LEhemet
connemen [N

T4 ctor P arlng

Carrme | Router
il

LRiedbus

“Master’ aik-

retior Modbus nenwork
% 2% 2%
& & &
RTU 7 RU g KU 9

Copyright 2008 McNaly Enginears. Lid,

Budgetwarks Monitaring System—3 of 3
Old St. Mary's Cathalic Church, Chicago, IL

DataRecorder: DR-3 '_@ RINGFTWORKS
Website
LEthamat
cannactin

IFECTOr PO 6T ik
i carner " Router

Copyright 2009 FIcHal y Englinaars, Lid.

2 © 2009 McNally Engineers, Ltd.



On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

Point List

NO. : Description _______§9_“_§9!______§__c_‘?["l"_‘_“_'_‘i_@?i_‘?!‘__
1 RTU-I(Church) | Wattmeter |  Modbus |
2 [ RTU2(Church) | Wattmeter | Modbus __
3 RTU3(Church) | Wattmeter | Modbus |
4 | RTU-4(Church) | Wattmeter : _ Modbus _|
___5___j_B_T_L_J_-_S__(Chu_rch_)_____________ i Wattmeter |  Modbus
6 |RTU-6(Church) | Wattmeter |  Modbus |
7 IRTU-7(School) | Wattmeter |  Modbus |
8 !RTU8(School) ! Wattmeter |  Modbus
9. RTU9(School) i Wattmeter | _ Modbus |
10 ! Dimmer Panel (Church) | Wattmeter |  Modbus |
11 i GasMeter-1(Al) | Utilitymeter | DI
12 | Outside Air Temp. Sensor | Temperature : Al
13 Motion Sensor ' Motion ' DI
IV. Wattmeter Schedule
Wattmeter specification
Unit . | Service | Volts/ Size : Frame ° : - Data
Monitored | Serves . (Amps) | Phase (Amps) : Size Nom. Size : Comm'n. : Output
RTU-1 | Church | 175 | 480/3ph | 300 | Small | 3.8"x3.9"x1" | Modbus | kW, kWh
RTU-2 iDayChapeI 35 480/ 3ph 100 Small 3.8"x3.9"x1" Modbus ikW, kWh
RTU-3 i Commons ! 40 | 480/3ph 100 ! Small | 3.8"x3.9"x1" | Modbus ! kW, kWh
RTU-4 i Receptionist i 25 i 480/ 3ph 100 i Small i 3.8"x3.9"x1" i Modbus i kW, kWh
RTU-5 | Social Hall | 125 | 208/3ph | 300 | Small | 3.8"x3.9"x1" | Modbus | kW, kWh
RTU-6 | 2nd Floor Offices | 60 | 480/3ph | 100 | Small | 3.8"x3.9"x1" | Modbus | kW, kWh
Dimmer Dimmer Panel | 175 480/ 3ph 300 Small 3.8"x3.9"x1" Modbus kW, kWh
RTU-7 | 1st Floor School | 70 | 100 | Small | 3.8'x3.9"x1" | Modbus | kW, kWh
RTU-8 : 2nd Floor School | 100 | 100 | Small | 3.8'x3.9"x1" | Modbus | kW, kWh
RTU-9 | 2nd Floor School | 50 100 | Small | 3.8"x3.9"x1" | Modbus | kW, kwh
Hardware

V.

Portable and Modular System Approach
McMeter-1000 This basic module features four digital inputs. It is ideal for limited utility meter

monitoring needs. Ethernet/Internet connectivity. Wall-mounted steel cabinet, lockable hinged

door.

McMeter-2000 For larger metering needs. This module has 8 universal inputs on-board.

Additionally, there is a Modbus sub-network that can have up to 32 devices attached.

Ethernet/Internet connectivity. Steel cabinet, lockable hinged door.

© 2009 McNally Engineers, Ltd.




On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

Data Recorders

On-site collection hardware is based on AcquiSuite data collectors. This state-
of-the-art technology directly addresses the data quality/reliability issues of
even well-known product offerings. The data recorders are powered by robust
Linux operating systems. Failsafe aspects of the devices ensure data transfer
to the central station even in situations with poor connectivity.

Data recorder Model #7801 has 4 on-board digital inputs, and Ethernet connectivity The recorder
communicates to BUDGETWORKS over the internet.

Data recorder Model #8812 has 8 on-board “flex” inputs, a Modbus sub-network, and Ethernet
connectivity. Up to 32 additional devices may be connected using the Modbus sub-net. The on-
board flex inputs may be any mix of analog or digital signals. The recorder communicates to
BUDGETWORKS over the internet.

I/O Modules

I/O Module, # A-8923-4 has four digital inputs and four analog inputs. The
analog inputs can be configured as either 0-10v or 4-20mA. The I/O module is
connected to the data recorder by means of a Modbus sub-network.

Wireless Mesh Network. The option to use a robust wireless mesh
network for one or more of the remote sites may present itself. Wireless
Module # R-9120-1 is wireless Modbus. Each wireless Module has two
digital input points and a Modbus network connection.

is critical to the Baseline and Operations Budgets of BudgetWorks.

Outside Air temperature sensor Accurate outside air temperature sensing ;
Accordingly, the TO series thermister with solar screening is used. N "

Equipment Warranties
A two (2) year manufacturer’'s warranty applies to data recorder hardware.
A five (5) year manufacturer’s warranty applies to watt meters and temperature sensors.

VI.  Central Data Collection

The On-Target/BUDGETWORKS™ System serves as the central point of collection. Data is
uploaded every 15-minutes from AcquiSuite data collection devices. Quality Control checks are
made for data integrity, data completeness, and reasonableness of data. Data is then stored in
the Database, and available to the User.

4 © 2009 McNally Engineers, Ltd.



On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

VIl. On-Target/BUDGETWORKS Application
Sample Views and Reports

e g with o

/f’ On-Target/BUDGETWORKS
&

Log-in Info Seloctions

; at 0p
ok Harn a
This Menth 5130
OVIR BUDGET C
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OPERATIONS BUDGET: MONTHLY Fn- 0802007 - Idina il b Church > FCA Charch » gleside iaois » Church Buiing
Indias Hill Biblo Church » FCA Charch » ingleside ilincis > Church Buliding > Main Powar ) AT
D D OATEmE o Jan Pryfnaton
Low High Cons, Pesk Cost Cons. Peak  Cost Cons. Cost  Cona. Cost 5 e | om e
PP R 5 WM RW S oM 5 MM 5 = - Aeimet  JME 43
1WeDRUINY G G DM 44 S s a2 sam 72 S =4 Church Bldg. Prejectes T0 a3
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5 ThososOT 70 28 30 M ME W 5 35 3W L
W0 FOET 71 5 ® | 20 om W T T -
4 e
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1. Positive Varisnce and Accamutsted vaiues are UNDER BUDGET,
2. Megative Variance and Accumulsied values are OVER BUDGET.
3. Peak vakoes are daily maxkmums. Billing peaks may be lesa.

b D ¥
3
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On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

"&f On-Target/BUDGETWORKS
7 -

Log in Info;

Pt T3 Ha This Wenn: $-141
SoluctE Fross OVER BUDCET
Data Expr
] Hgme | OPERATIONS BUDGET: DALY Smn - 0BNO2008
Indiaa HIE Fibds Church > IFCA Church : s Srmar Notes:

+— OVER BLDGET HEC Main Eleerric

™ Serer.
Prejaction ey

e Curread trans
ducers o A B & C
oty

Budgetworks Reports Provided.
e Budgetworks Classic Report
o All Meters Report
e Operations Budget: Daily
e Operations Budget: Monthly
e Operations Budget: Annual
e Actual Cost: Annual
T e | e Actual Savings: Annual
' e Potential Savings: Annual

Seloct & Pross OVER BUDGE

ACTUAL COST: ANNUAL Moa - BEN 12008
Inian Hill Rible Chasrch > IFCA Church > ingleside Binois » Church Reliding > Main Power
[ e Data Export

o ‘3__4 On-Target/BUDGETWORKS .
| L ool VIIl. Features and Services Included
= " P N 1. Automatic collection of data from 15
2 : s meters, 1 motion sensor, and 1
o f :“mm”‘:“j__djﬂ_fim outside air temperature sensor.
S ll“i_i--I-l = 2. Installation drawings for the data
o e oA Ta S e v collection system.
A ) . S 3. Manufacturers’ literature
===t =B o 4. Data collection system

3 Wor WA e

E“E E,;' _ commissioning.

o R e — = S - 5. Hosting services.
PEMmS LI mLmomn i wn 0 6. Interval data collection occurs every
1. Pasitive Variance snd Ascumalited valuss sre SAVINGS. - 15 minutes'

7. Daily load profiles are available for each meter.

8. Outside air temperature data is aligned with energy use profiles for comparison.

9. Meter profile graphic displays may be grouped for comparison.

10. The actual energy use and cost at each meter point is immediately available.

11. The data collection system uses current technology. It solves many data loss issues of
other approaches.

12. While much has been done to prevent data gaps, if they should occur they will be filled
using accepted techniques. Allow up to 3 incidents per year.

13. Program updates will be provided as they become available..

14. The Help Desk Service is available during normal business hours.

15. Training. Staff will be trained in the use of the system.

16. Documentation. Hardware documentation and a system User Manual will be included.

6 © 2009 McNally Engineers, Ltd.



On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

17. Data Export. Data will be automatically exported periodically (i.e. every hour, every 24
hours) to an agreed upon FTP site.

18. Data is collected to a secure location. Data is backed-up daily.

19. The Budgetworks site is accessible only to those with valid credentials.

20. Wiring drawings.

21. Professionally constructed control panels.

22. System installation and start up

IX. Responsibilities of Others or Provided for Elsewhere

Customer is to provide site access to Contractor during business hours.
Provide Ethernet/ Internet access to Contractor during installation.

IT assistance as needed to enable remote communications.

Provide continuous access to the internet for data recorders.

Provide pulse from utility gas meter.

Provide building permits, if required.

ok wnE

X. Terms and Conditions

1. Sixty-percent of the price is due at start of project.

2. The remaining forty percent is due within 30 days of project completion.

3. If project completion is delayed through no fault of the contractor, progress payments
will be submitted. Progress payments will be due within 30 days of submission.

4. This Agreement shall be governed by and enforced in accordance with the laws of the
State of lllinois.

5. The Services shall be performed during normal working hours, Monday through Friday
inclusive, excluding holidays, unless otherwise agreed to by both parties.

6. Any Customer request to change the Agreement or the nature of the Services must be
in the form of a mutually agreed change order, effective only when executed by all
parties hereto.

XI.  Price
The cost for the complete installation and commissioning of the
Budgetworks Energy Monitoring System is.........cooviiiiiiiiiiiiiie e $22,300.00

XlIl.  Acceptance

Submitted by,

Date:

Jim McNally, PE

7 © 2009 McNally Engineers, Ltd.



On-Target/BUDGETWORKS™ Energy Monitoring System Proposal, Old St. Mary’s Catholic Church [1/3/09]

Principal
McNally Engineers, Ltd.
Lindenhurst, lllinois

Accepted by,

Date:

Old St. Mary’s Catholic Church
Chicago, Illinois

8 © 2009 McNally Engineers, Ltd.



Key Tips about Grant Writing for Churches:
Have a clear vision and consider all the different components.

A clear vision is important because grant writiragn de long process lasting a few
months and requiring lots of research. It is vhlaedo look into how much the grant has
given in the past 2 -5 years and to what kind ghaizations it gives more to (i.e.
religious institutions, churches, or non-profit angzations). Most grants require a clear
inquiry. There may be a grant that does not dyesrve the vision but serves one of the
components. In considering all components, loék matching grants, grants that are
connected to a member of the congregation’s sjgemiinpany

There are two types of grantstypically used by churches.
1. Directly for their church
a. These grants meet the church’s vision completeénewligious goals.
They are often difficult to find.
2. Separate for a non-profit organization that rea¢hes ministries.
a. This type of grant is more profitable when the dhus less apt for a grant
since the grant excludes religious institutiongsiBally, the church
creates a Community Development Corporation (CDRizwvobtains a
separate 501CC Status, yet is able to carry outhtbech’s goals.
b. Grants for building improvement and energy cons@uaare key phrases
for looking for grants that want to initiate thigpe of program.

Visit the Donors Forum.

The Donors Forum is “the premier resource for oekimg and education,
information and knowledge, and leadership on batifgbhilanthropy in lllinois. As a
nonprofit membership association of grantmakeiyidual donors, and advisors,
Donors Forum advances philanthropy by serving gsnitmers and by promoting an
effective and informed nonprofit sector.” The Dan&orum also has a book that is
updated every year which includes a listing otlad religious grant funding available
and how to obtain them.
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		      Analyze data / create graphs and charts
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		      Analyze charts and graphs and create design solution from data
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		      Prepare cost-benefit analysis
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		   Market opportunity
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		      Compile a list of church and school buildings in Bronzeville
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		      Develop a database in detail structural, mechanical, electrical & operational condition
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		      Develop a criteria to evaluate collaborate with data collection team
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		      Screen buildings for possible candidates
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		      Generate the results of screening process for IPRO Day, including creation of map of buildings
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		      Create a clean explanation of intracting
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		      Develop a list of case studies collaborate with data collection team and precedent team
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		      Apply marketing information to the project
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		   Precedent ideas and projects
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		      Investigate previous and current projects of a similar nature

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		34

		   Architectural opportunity
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		      Compile blue prints and study for cost effective measures of conserving energy. 
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		      Produce floor plans for use of the team. 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		37

		      Produce 3d model of existing building.
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		      Study the best avenues for expansion of existing building.
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		      Develop new architectural schemes.
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		      Make 3d model of new architectural schemes.
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		      Begin animation.
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		      Continue animation and other presentational components.
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		      Integrate all information gathered from each team into a cohesive presentation.
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		   Website presentation
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		      Research existing website for desired layout
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		      Meet with IPRO 320 for website design possibilities
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		      Collect data from marketing subgroup
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		      Collect data from precedent/architectural subgroup
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		      Collect data from technical subgroup
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		      Compile/organize collected data according to subgroup
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		      Determine amount of data to convey onto website
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		      Propose layout to team 
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		      Update IPRO 320 of progress as necessary
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		      Propose layout to IPRO 320 to program

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		55

		      Update website as necessary
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		Final Preparation
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		   Determine amount of data for presentation
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		   Prepare PowerPoint presentation
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		   Design IPRO booth
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		   Prepare architectural/visual elements for presentation
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		   Team collaboration on final presentation for judges
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		Additional Tasks
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		Discussion Boards
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		Figure out Monitoring
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		Create Plan for upkeep of website
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		Research and Summarize other Funding sources
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		Compling Links
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The Problem:

Private schools and religious institutions lack ¢bavenience of targeting their spending
on energy concerns. Many of these facilities arelder buildings that bleed and lack the
knowledge to properly address their energy issts. plan is to help these institutions save
money on their energy bill.

Objectives:
Under the guidance and support of Clean Urban Bnaitlp Vince Cushing, IPRO 328
developed several goals:

* To develop an interactive website and database that

o Enables energy professionals to point out charfggssthools and churches can
make to improve their energy efficiency. This is@oplished by providing the
necessary data and calculations for this analysis.

o Educates users on energy efficiency, especiallgsdieat are low in cost and
effort but offer high rewards.

o Guides users concerning available and appropneigifig options.

* Study OIld St. Mary’s church/school complex as agigpe for other church/school
complexes.

o0 Gives the team a trial location to both investightelogistics of installing an energy
monitoring system, as well as observe how the systauld be utilized to reduce the
energy consumption of the facilities.

= 12 monitors were installed in the church and schweblch allowed us to
monitor the individual energy consumption from taeious heating and air
conditioning systems, lighting, and gas usage,e&bas outdoor temperature.
* Investigate the intracting scheme and evaluaigrésticality.
* Research past attempts to save energy and tangihdings toward the current project, Old
St. Mary’s.
* Create a metric that can be used to determinelpessindidates for the system that is
developed.
e Address and connect with the many stakeholderdvaddn the project.
Basic Organization and Tasks:
To achieve out goals, IPRO 328 organized into sixesponding sub-teams:
* Precedence
* Marketing
*  Website
« Data collection
» Stakeholders
* Architecture
Accomplishments:
* |IPRO 328 with collaboration from IPRO 320 creatddractional and interactive website
that:

0 Incorporates gas and electric usage from recemshailed monitors at Old St.
Mary’s Church and School with helpful graphing daipes.

o Contains an extensive list of other local schoa enurches that can benefit from
the program.





o Displays a concise yet informative collection qistifor energy efficiency
improvement.

* |PRO 328 also explored the intracting scheme anddat to be a very viable funding
option for schools and churches.

0 Intracting occurs when people invest in a projaat tmproves the
school/church’s energy efficiency and the moneedayets redistributed to them
with interest. Any extra money returns to supploet programs of the
school/church.

0 In addition to the intracting scheme, research e regarding other funding
options such as grants.

* Taking into account the current state of Old Str4a IPRO 328’s architectural sub
team created ideal situations for Old St. Mary’mposing of detailed plans and
drawings.

* Furthermore, IPRO 328 accomplished tasks alongvthethat weren’t foreseen in the
beginning of the year.

0 Addressed and connected with the many stakehaluest/ed in the project.

0 Developed a plan for a future IPRO team that eckthe long-term aspect of the
program. This well thought out plan calls for tiaig of the IPRO team members
to give energy audits.

Critical barriersand obstacles:
IPRO 328 encountered several barriers and obstacles

» The most critical obstacle was the unforeseen dal#ye installation of the new gas and
electric monitors at Old St. Mary’s.

* None of the team members had ever designed a websit

* Finding examples of intracting was extremely diiftc

* The team had very little past examples to work wsthwe had to develop our own methods
for several parts of the project

Conclusion:

Considering that this was a new IPRO, there weneynagpects that needed to be determined
and continuously reevaluated. The team handieelitand developed comprehensive steps for
the continuation of this IPRO in the summer antiirsemesters at IIT.

Next steps:

* A program to train the IPRO members to conductggnaudits as needed.

« Establishing intracting as a viable funding source.

* The website can be utilized for multiple purposes.

Faculty & Advisors: Vince Cushing and Jim Braband

Team Leader: Saagar Patel (ArchE and CE)

Student Members: Patrick Bauer (AE), Emily Chen (Arch), Shaun Dof&if), Max
Morgenthaler (ArchE), Beth Nielsen (ArchE), Jondpdrk (Arch), Priyanka Patel (Arch),
Dennis Radtke (Arch), Phillip Soderling (CPE)

A. The project was initiated by Vincent Cushing of &@idJrban Energy, Inc. The main
facility that was addressed in this IPRO was Oldv&try’s Church and School, 1500 S.
Michigan Avenue, Chicago, IL 60605. The monitoretgiipment that was installed in
Old St. Mary’s was furnished by McNally Engineers.





Mr. Cushing’s company works with large commerciifice buildings to reduce their
energy use through various methods, including feeai the thermal mass of the
structure to shift cooling use away from peak desn@eriods. Mr. Cushing wanted to
help churches and schools in the Bronzeville neaghdiod by creating a website that
could be used by the organizations to find theussgs and consultants that could help to
reduce their energy use.

. This project was meant to address a common prothiams facing many older church
and school buildings, primarily those located iy neighborhoods on the South and
West sides of Chicago. Many of these facilitiesenalder, inefficient HVAC systems, as
well as leaky windows, inefficient lighting, andlié to no insulation. This forces these
already often cash strapped organizations to pgty éliectrical and fuel bills to run their
facilities, which has become even more of a prolilenecent years as the prices of
natural gas and electricity have increased dramdgtidViany of the workers, parents,
alumni, parishioners, and supporters of these @gtons want to reduce their energy
bills, but are unaware of how to address theirgneasage, and/or lack the funds to
implement solutions to these problems.

. The energy usage of these buildings can be moditssag equipment that measures the
electrical and gas consumption, as well as indadrautdoor temperatures. This data can
be transmitted to a website where it will be présémn such a way that viewers with

little or no knowledge of building systems can Bees much energy the building is

using, and demonstrate the cost savings that cactbeved by implementing energy
efficiency programs. The website can also offeremtechnical information that energy
professionals can view and use to make recommeamdabin how to correct some of the
building’s energy usage problems. This system lsetdesigned so that it can be installed
in other buildings with similar uses as Old St. Wawith little adaptation.

Additional information and tips posted on the wébsyill help local schools and
churches address easily implementable, low coatieak that can generate large energy
and monitory savings for their facilities withoetquiring a large upfront investment.

Our team has compiled a map showing older churdhsahool buildings in the
Bronzeville neighborhood, and created a survesteain more technical details of
these facilities, such as the materials of constrncand type of HVAC systems. This is
information that can be utilized by future semestdrthis IPRO to determine additional
sites to address.

Our team has attempted to research the past agexhphurch and school energy
efficiency improvement programs. We were not ablérnd details of similar projects in
the Chicago area.

In order to fund this project, we have investigateadacting method, which is a form of
peer-to-peer lending that was developed in Germaiig. program is detailed in the
attached brochure. We have also compiled a littaeral, state, local, and private grants
that could be applied to the type of projects weehiavestigated for this program, and
created a document that helps explain the prodesgspdying for a grant.

. This was the first semester of this IPRO, it wél tontinuing in the Fall 2009 semester.
Vincent provided our team with examples of previpugects he worked on, in





structures similar to Old St. Mary’s, in which hasvable to drastically reduce the energy
use of the facility.

E. One of the ethical issues encountered in the relsedrsolutions to our problem was the
acceptance of a program like this by the buildingieeers. It has been suggested that the
engineers might not accept the concept of otheamexng their building and making
suggestion about how it should be run. It was ssiggkthat this might happen at Old St.
Mary’s, however we found that once the energy nwoimg system had been installed in
the facility, the maintenance engineer decided heavanted to learn more about the
system, and expand his field of expertise. Mr. Gwughelated to our team that the
maintenance engineer at Old St. Mary’s was nowldhgdhe real-time online data
daily, and learning how to rectify any abnormatttee notices.

F. Attached is a brochure that details the Intractumgling program.

We also experienced a two month delay in the ilatah of the energy monitoring system at
Old St. Mary’s, which delayed our efforts to ana&yhe data and make recommendations for
how they could reduce their energy consumption. fdube delay in the installation of the
monitoring system, we were not able to developrédad-time data monitoring interface for the
website as completely as we had hoped. This isxanetement of the project that can be
elaborated on in the next semester.

In our IPRO for the spring semester, we set upbjgctives. Our first objective was to set up a
data monitoring system in selected churches andogsthat will record real time energy usage.
Our sponsaor, Vince Cushing from Clean Urban Enengg, made arrangements with Old St.
Mary’s, a local church and school near 11T, to pdevus with their facility for monitoring. Vince
also volunteered to provide and install the momequipment from McNally at his expense.

Our second objective was to design a promotiondlifanctional website. This idea was
suggested by Vince, and we had to outsource thsiteeio IPRO 320, since none of our team
members had computer engineering knowledge. Thgrdaad layout of the website was a
collaborative effort between our IPRO and IPRO 3#1@ the data and content was provided by
our IPRO as we gathered our information.

Our third objective was to research funding otiéor energy efficiency programs,
including intracting. This was an important objeetbecause many of our potential candidates
had limited resources. By providing potential sesrof funding, we hope that the churches and
school will feel more comfortable in implementingeegy saving solutions in their facilities.

Our fourth objective was research past churchdssahools for successes and failures in
attempted energy usage improvements. Throughekesarch we hoped to establish a general
pattern from the solutions that schools of simsliae and resources had tried, and to apply and
customize this pattern for churches and schodlsarBronzeville area.

Ouir fifth objective was to create a metric that be used to determine potential
candidates. We realized that the Bronzeville aras avfairly diverse part of Chicago, and our
goal was to identify the churches and schoolsréety need our help in helping them save
money. We started by sending out surveys to praiseechurches and schools based on their
location in Bronzeville, and received 13% feedbddkese surveys helped us to identify the





types of HVAC systems currently used, as well asféimestration and overall construction.
Using this gathered information we were able te4inne our metric.

Our sixth objective was to identify low-cost, egsihplementable solutions for facilities
that can generate energy savings. Realizing theat @ith our funding options, some churches
and schools are more likely to ignore our prograthay don’t see immediate results first, so we
researched numerous applicable solutions that tfteck-fixes”, such as changing the light
bulbs or replacing inefficient fenestration. Thekert term solutions are meant to encourage
churches and schools to change their habits anddlyghey see energy efficiency — not as
something out there but right here.

M ethodology

The team looked at its Gannt chart after the migteeport, both to review and check
our progress, as well as to add the new task$ithtome up during the semester. The Gannt
chart can be found in the attachments for the ptojenere were several time changes made to
the original Gannt chart. The team had expectdztteeceiving the data from the sensors early in
the semester, but since the sensors were notl@staitil late March, any task involving
analyzing the data and distributing it to the ta@as pushed back to the end of the semester. The
website team also added tasks involving the discud®ard and the upkeep of the website once
the semester was over, since these were not canaethe start of the website construction. The
research of additional funding came from our migrteeport. The team had focused on
intracting to this point, and now needed to seetwlttger options could be used besides
intracting to fund similar projects. The attachmsattion has an updated Gannt chart attached as
well as a copy of the surveys sent out to varialm®sls to see if there was interest in our project
in the Bronzeville area

Team Structure and Assignments
Team Structure and Assignments
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Changes to Team Structure
In order to more effectively carry out our objeesy the IPRO 328 added two more sub-teams,
Architecture, and Project Manager. The architecteaen was involved with the high end energy
saving solutions such as replacing windows or @l&dding to make Old St. Mary’s more
energy efficient. Besides just exploring simplewlbanging fruit” type solutions, we wanted to
see what large scale projects could be taken omsarigis sub-team was created. The Project
manager was involved with the development of thbsite as well as collaborating with the
other sub-teams to determine what information wanédhown on the website. Finally, team
leaders were established in order to make suresdxteam was working together
collaboratively and that all tasks were completed timely manner.
Team Member Contributions
Data Team
» Shaun Doran — Analysis of past Com-Ed data, Sckedduhnsfer of meter information to

FTP site, Research into benchmarking and estabfishbaseline of Old St. Mary’s
energy usage

» Phillip Soderling — Created graphical softwarevi@bsite to view and analyze current
meter data, collaborated with IPRO 320 on puttmg $oftware on the website

Marketing/ Funding Team
* Max Morgenthaler — Researched funding options fojget such as intracting, federal

grants, and loans, Created brochure and surveyplaia new concept of intracting

» Jongpil Park — Created list of local churches afels in the Bronzeville area eligible
for energy analysis and improvements like at Oldvitry's

Precedence Team
* Priyanka Patel — Researched past energy efficipra;yrams as well as churches and

schools currently employing energy saving technpl@yeated a list of simple solutions
that can be implemented to reduce energy costs

Architecture Team

» Dennis Radtke — Explored high end energy savingtisols that could make Old St.
Mary’s more efficient, Created drawings and diaggamowing possible architectural
modifications to the church and school

Website Team

» Patrick Bauer — Worked with IPRO 320 to help deslgnwebsite, collaborated with
other sub-teams to retrieve information that wdagdshown on the website

» Beth Nielsen — Helped design the visual layouhefwebsite, researched other websites
related to energy efficiency and green technology

Team Leaders





» Saagar Patel — Worked closely with data and premetams, Contacted various energy
professionals to gather information on implemengngrgy savings solutions as well as
conducting data analysis

* Emily Chen — Worked closely with website and marigteams, helped manage
development of website as well as research intedhieus funding options, developed
an overview of a training program for next semestestudents can perform energy
audits

Budget

List of Expenditures:

2/25/2009 - Purchasing ComEd data for past enesggaiof Old St. Mary’s — $90.00
4/7/2009 — Lunch Meeting Jimmy Johns - $45.00

4/9/2009 — Lunch Meeting with IPRO 320 Pizza — $60.

4/29/2009 — Freddies Pizza for Final Presentation-Rhrough - $19.00

5/1/2009 — Fresh Fruit for IPRO Day - $45.00

4/30/2009 — Printing Expenses for IPRO Day(Postrschures, Handouts) - $145.00

IPRO 328 Code of Ethics

Overarching Principle: To develop an energy mamtpprogram that aids schools and
churches in lowering their energy costs and proyggdhem the necessary training and
knowledge to maintain a high level of efficiency.

Law
The team will ensure that any and all interactiithin a school or church will be done with
highest standard of safety and precaution.

Contracts
Any agreements made with a client will be honored falfilled.

Professional Codes
The team will abide by the highest of codes setthte or union.

Industry Standards
All methods of installments or use of materialslwé guided by the highest of industry
standards.

Community
The rights and privacy of those within the clier@aimmunity will never be compromised.

Personal Relationships





The team will show the highest level of respeatdch other, as well as the clients.

Personal/Moral Values
The team will not impose or infringe upon the valaé one its members or clients.

Website Sub-Team Results:

The website sub team designed a website that casdeeby professionals and church members
to see how they can save energy. In collaborattmIPRO 320, the website currently has the
public section completed with a home page, anactere google map of churches and schools
within a mile radius of IIT, a list of ten simplelstions or "green tips", a page that describes
intracting and provides links to funding informatj@and an "about us" page. The log in for a
private section is set up and real-time gas, eteetnd temperature data is sent to the site and
can be viewed in graphical form. The website téammsees room for additional data to be
added to the private section including a discusbmard.

Marketing Sub-Team Results:
The marketing team was concerned with two majotsyima the project:

1. To create a database of churches and parochiabls in the Bronzeville
neighborhood. This database was intended to serageference for energy professionals as
well as future IPRO courses to quickly identify datates for an energy efficiency program.

Surveys were issued to the churches and schHual®ad been identified asking for more
detailed information about their buildings and @tiens, such as occupancy data, past energy
usage, type of building construction and HVAC sgseas well as any of their own future
energy efficiency improvement plans.

We have assembled the database of churches laoolsinto an interactive Google map
that can be accessed on the website.

2. To research the current ways that energy effy projects like this can be funded, as
well as to look into the feasibility of implemengithe intracting concept.

Intracting is a way to support an organization withhaving to give the money away.
The money you contribute to the organization islusepay for an energy efficiency program,
such as upgrading light fixtures. The money thatdiganization saves by reduced energy use is
used to pay back the people who offered the mondy#er a return using a current market
interest rate. The program is set up to allow tfyaoization to same more in energy than it has
to pay back to the contributors, so it can useattditional savings for more energy efficiency
projects, community development, and other projabks created a survey to give to
parishioners at local churches and schools to tsedrow interested they would be in
participating in an intracting program at their angzation.

We also have assembled a list of applicable fedstatle, local and privately-funded
grant programs that would apply to the type of ety that this program is concerned with.
Through input from professionals, we have deterchimewv much of the cost of a project we can
expect to be able to fund with these various ogti@enerally, incentive programs from utilities
can account for 25-30% of the total cost of an gypefficiency improvement program. Grants





can offer a slightly higher percentage, but onauthexpect to never receive more than 50% of
the needed funds.

We have researched more conventional ways of fgnelirergy programs at facilities,
mainly the performance contracting method. We Hauad while this method may work well
for large-scale facilities with many similar buitdjs, such as a school district, it would be ill
suited for smaller churches and complexes, duega@husual usage patterns of and extremely
inefficient design and construction of the buildsngn independent study has found that the
medium B/C ratio for performance contracting wasdset for K—12 projects (1.0) and highest
for health/hospital (2.3).

Precedence Sub-Team Results:

The precedence team spent the semester reseasahitay projects to develop the best
direction for our project. Toward the end theyetligtined that establishing "low hanging fruits"
or energy saving ideas that are low in cost anarelfiut offer high rewards was the way to go.
The result was a list of carefully picked ten sienpblutions that are available on the website.

Architectural Sub-Team Results:

Our initial thoughts for the architectural team @& develop floor plan modifications as
possible solutions of spatial efficiency that wollkskt utilize energy consumption. After some
considerations and studies it was determined th&ttould not be cost efficient. Focus was
then put towards finding other construction methaad simple adjustments to cut down on
thermal transference and heat gain. Per our spsireguest, we also sought to develop options
for possible expansion to the existing building.tie end, it was determined that each school
and church is unique and that it would be extrerddficult to find universal solutions to their
energy problems, so therefore any architecturasidenations would have to be tailored on a
case by case basis.

Data Sub-Team:

The data team collected data on Old St. Mary’sg@nesage, both through past data they
collected from ComEd as well as from the sensa@tiled at Old St. Mary’s. The team set up an
FTP server to collect the data as well as storel@te until it could be analyzed. Using this data,
the data team then developed a program to andigzedta to find possible times and ways for
the church to save money. Once the data team |lcatikibe data, they implemented the green
savings the entire team developed and checkedthegs these would incur. From this, the data
team determined how much money Old St. Mary’s waalee if they had used these tips for this
year. Finally, the data team designed its anajysigram to be usable on the website so the
energy data for the church could be displayed amaed by the administration of the church.

For IPRO 328 the greatest obstacle for the teamdwago the fact that much of the
team’s work was contingent on other people thaewet a part of the IPRO. This included
Vince Cushing, McNally Engineers, and Old St. Mar@€hurch. The greatest difficulty was
arranging times to meet because students’ schedanteprofessional schedules vary so much.
The team ensured that these groups were alwaygledtlon the emails sent out to ensure they
were in the loop. Much of the work was done thtoaegail exchanges, so it was imperative that
there be a point person within the IPRO with theseple. The next obstacle was the delay of the
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installation of the meters. This was a major setlsance it was difficult to create a program to
analyze the data if no data was present to be uBkdrefore the program was developed using
data from the ComEd energy insights program. Gmfoemation began to be gathered from the
meters, it was combined with the past data, anadl ahsolid program was developed. The final
barriers for the IPRO will be to continuing theatt of getting in touch with Church’s in the
area and getting them to fill out the surveys. feases have been sent back to the group,
therefore people are interested in the programe¢ttinuously contacting with the churches is
necessary.

Being dependent on so many outside sources fomiaton is never a benefit for any
organization. The IPRO needs to become self-rietind be able to collect information about
energy usage in the church on their own. The isstleat many students do not possess the
knowledge to do said work.

A curriculum/training program has been developed till provide students with the
proper education to be able to do an energy aundiirsterpret the data properly. It should be
arranged as the following:

The goal of the training program is to provide retudents with education and experience in
order to prepare them for in-field work with Cleldrban Energy in various churches across
Chicago.

The first 6 weeks (up to midterm week) will be feed on training students to be familiar
with energy efficient procedures, as well as momgpdevices and meters. The second half of
the semester will be focused on recording dateesmedgy usage from at least two different
schools in the Chicago area.

The structure of the Training Program is as follows:

Week 1, 2, 3 EDUCATION: Students will be familiarized with data (graptesminology,
basic information) as well as energy efficient @gv{“‘green tips”).

Week 4,5 EQUIPMENT STUDY: Equipment as required will be provided by lIT’s
Engineering Dept. and McNally Engineers, Ltd. Studevill be familiarized
with the functions and capability of the equipmexgtwell as analyzing the
recorded data.

Week 6 IN FIELD STUDY': At this point students will have the opporturtibystudy two
buildings on the IIT campus: Keating and Main Bunfgl Students will apply
their knowledge and skills learned in the past 8ksgo prepare for actual studies
in churches later on in the semester.

MIDTERM WEEK

Week 8, 9 Students will split into 2 or more teaand pick one church/school per
team in the Chicago/Bronzeville area to apply tkaowledge and skills.

Week 10, 11, 12, 13 Students are recording datkeabdvising the church on energy efficiency
based on what they've observed.
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Week 14, 15, 16 Students will be preparing a prapfus the church/school they’'ve
picked. Based on their analysis, students will @lea before/after
scenario that highlights what the church/schoolad@ato promote a
sustainable as well as comfortable environmenttfeir occupants.

Many people are in support at lIT are in suppotthed IPRO, it is imperative that attempts to

engage them with the iPRO. Two main people are:

Leroy Kennedy- VP of Community Outreach

Joseph Clair- Director of sustainability and eneagy T

Garnering their support will allow you to make cacts with people that will provide additional

contacts, information, and create a support grouphie success of the IPRO.

The team consulted and worked with the followinggie or organizations and would be useful
contacts for continuing this project:

* Vince Cushing of Clean Urban Energy — Emadushing@CleanUrbanEnergy.com

* George Malek of ComEd’s Care program

* Joe Clair with 1IT’s Office of Campus Sustainalyiland Energy

» Leroy Kennedy with the Office of Community Outreach

* Nancy Hamill of IIT

» Elizabeth Cushing of Clean Urban Energy

* Dr. Mary Calihan, Principal of Old St. Mary’s

* On-Target/BudgetWorks Energy Monitoring

* McNally Engineering, LTD

* IPRO 320

The time that each team member put into the prggesttown in the following table:

Team Member Time (hr)
Patrick Bauer 29
Emily Chen 39.5
Shaun Doran 26
Maximillian Morgenthaler 35.5
Beth Nielsen 40.8
Jongpil Park 54.4
Priyanka Patel 15
Saagar Patel 37.3
Dennis Radtke 39.5
Philip Soderling 50.5
Total 367.5

Team Time Table
The money spent on the ComEd data was used to dueibdnputer-analyzing program to analyze
the data from the sensors installed at ComEd. Wihds spent on food for team meetings were
for meetings when the team would have either gu@sfBRO 320 in for class time to discuss
aspects of the project, such as the impact of tbeq@ on the community or discussing the
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website. The funds spent on printing materials wieckto creation of the brochures and poster
for IPRO day. This allowed the team to displaywwek done during this semester.

Churchgreen would like to thank the following peofidr their contributions to this project:
Vince Cushing of Clean Urban Energy

Nancy Hamill of IIT

George Malek of ComEd Care

Joseph Clair with IIT Office of Campus Sustaindapiand Energy

Leroy Kennedy with the Office of Community Outreach

IPRO 320

IPRO Office

* Gannt Chart

* Intracting Brochure

» Survey to Prospective Schools

* Old St. Mary’s Energy Efficiency Review
» Old St. Mary’s Efficiency Program

* Old St. Mary’s Proposal

» Key Tips about Grant Writing

13





