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STUDENT SUSTAINABILITY COMMITTEE




Funding Application – Step II

Funding Criteria 
A. General Rules

1. Students, faculty, and staff are encouraged to submit requests for funding. Student-led projects require a faculty or staff sponsor in order to have funds awarded.

2. Funding can only go to university-affiliated projects from students, faculty, staff, and departments.

3. All SSC projects must make a substantial impact on students. This may be a direct impact or an impact through education and engagement. All SSC funding is 100% from student green fees, so the projects funded by the students must benefit them.

4. SSC encourages innovation and new technologies – creative projects are encouraged to apply.

5. Unless a type of expense is specifically listed below as having restrictions, SSC can generally fund it. The items referenced below should not be taken as comprehensive list.
B. Things SSC Can Fund, On A Case-By-Case Basis

1. SSC can fund feasibility studies and design work; however, it must work toward ultimately addressing a sustainability need on campus.

2. SSC can fund staff positions that are related to improving campus sustainability. Strong preference will be given to proposals receiving matching funding from departments and/or plans for maintaining continuity of the position after the end of the initial grant.

3. SSC can fund outreach events with a central theme of sustainability, provided their primary audience is the general campus community.
4. SSC discourages funding requests for food and prizes but will consider proposals on a case by case basis that prove significant reasoning. 
5. SSC can fund repairs and improvements to existing building systems as long as it works toward the goal of improving campus sustainability; however, a preference is shown to projects utilizing new or innovative ideas.

6. SSC can provide departments with loans for projects with a distinct payback on a case by case base. Loans will require a separate memorandum of understanding between SSC and departmental leadership pledging to repay the award in full and detailing the payback plan.

C. Things SSC Will Not Fund:

1. SSC will not fund projects with a primary end goal of generating revenue for non-University entities.
2. SSC will not fund personal lodging, food, beverage, and other travel expenses.
3. SSC will not fund any travel expenses.
4. SSC will not fund tuition or other forms of personal financial assistance for students beyond standard student employee wages.
Your Step 2 funding application should include this application, the supplemental budget form, and any letters of support. 

Please submit this completed application and any relevant supporting documentation to Sustainability-Committee@Illinois.edu. The Working Group Chairs will be in contact with you regarding any questions about the application. If you have any questions about the application process, please contact the Student Sustainability Committee at sustainability-committee@illinois.edu.
General & Contact Information

Project Name: Alternative Energy Innovation at the Hydrosystems Laboratory
Total Amount Requested from SSC: $120,000.00
Project Topic Areas:  Land & Water  Education  Energy

 Transportation  Food & Waste

Applicant Name: Dr. Tugce Baser
Campus Affiliation (Unit/Department or RSO/Organization): CEE
Email Address: tbaser@illinois.edu
Check one: 

  This project is solely my own OR
  This project is proposed on behalf of (name of student org., campus dept., etc.):      
Project Team Members
	Name
	Department
	Email

	Mohamed Attalla
	Facilities and Services
	mattalla@illinois.edu

	Name
	Department/Organization
	Email Address

	Name
	Department/Organization
	Email Address

	Name
	Department/Organization
	Email Address


Student-Led Projects (Mandatory): 

Name of Faculty or Staff Project Advisor:      
Advisor’s Email Address:      
Financial Contact (Must be a full-time University of Illinois staff member)

Contact Name:  
Jenny Watkins
Unit/Department: 
Facilities and Services
Email Address:
 
watkinsj@illinois.edu
Project Information
Please review the proposal materials and online content carefully. It is highly recommended you visit a working group meeting sometime during the proposal submission process. 
Please provide a brief background of the project, its goals, and the desired outcomes:
You may copy and paste your Step 1 application answer if nothing has changed.
As part of the $12 million construction of the new Hydrosystems Laboratory, an opportunity has arisen to integrate energy piles into the construction of the new facility. The SSC funded a colleague's energy pile project on south farms this fall, and with the momentum building for geothermal on campus (largely through the continued support of SSC), we have an emerging chance to take that next step and install geothermal energy foundation piles in large campus building. This potential is even more exciting because it is within a building that will house students and faculty in Civil and Environmental Engineering (CEE), where geothermal energy and energy foundations are being taught as part of graduate level Deep Foundations course.

This project focuses on installation of geothermal heat exchangers within the foundation of the new Hydrosystems Laboratory on Urbana-Champaign campus of University of Illinois. Approximately half of the pre-existing building was removed and a larger segment is being built to replace the demolished half. The new portion of the building will be supported by eight drilled shafts (caissons), including two caissons on the columns supporting the pedestrian bridge. The main goal of the project is to utilize the four of planned caissons to install energy piles to provide the heating and cooling to the Geotechnical Instructional Laboratory which is a square room having dimensions of 20 m x 20 m. 
Four caissons are planned to be implemented with the heat exchangers, as energy piles. During installation, the caissons will also be instrumented with strain gauges and thermistors to measure the axial and radial strains in addition to temperature profiles within the piles. Each foundation will contain a heat exchanger loop system that are configured to exchange heat with the adjacent soil for the purpose of improving heating and cooling efficiency of the building. The loops consist of 25 mm-diameter HDPE tubes that will be plumbed into a manifold located in the mechanical room of the Hydrosystems Lab Building. The initial estimate of the heating and cooling load for the building is 4,620 million Btu/yr, and, prorating based on square footage for the intended space, this project would supply 515 million Btu/year. 
The data collected during operation of energy piles will be used to investigate the heat transfer processes in the shallow subsurface, pile-soil interaction, and thermo-mechanical response of energy piles. A finite element tool, COMSOL Multiphysics will be used to evaluate the long term operational respinse of the energy piles via numerical model. The results will be compared with the experimental data and the numerical model will be validated for futher use to design new buildings on campus and in Champaign-Urbana and the Midwest.


Where will the project be located? Are special permissions required for this project site?
If special permission is required for this location, please explain and submit any relevant letters of support with the application.

The project will take place at the newly renovated Ven Te Chow Hydrosystems Laboratory, at the corner of Main Street and Mathews Avenue. All the permits and required paperwork were completed and approved by Facilities & Services.
Other than the project team, who will have a stake in the project? Please list other individuals, groups, or departments affiliated directly or indirectly by the project. This includes any entity providing funding (immediate, future, ongoing, matching, in-kind, etc.) and any entities that benefit from this project.
Please attach letters of commitment or support at the end of the application. 

The energy piles will be a demonstration project within the Department of Civil and Environmental Engineering, under the leadership of Dr. Baser. While there are not other departments or entities involved in the installation, the longer term impacts are wide-spread. The matching funds are provided from the Carbon Credit Sales fund, which is jointly approved by the Executive Director of F&S and the Director of the Institute for Sustainability, Energy, and Environment. This project is also related to all the geothermal efforts underway on campus, and it is directly tied to the capital project to renovate the Hydrosystems Lab.   
How will this project involve and/or benefit students?
This includes both direct and indirect impact.
Students will be engaged in numerous ways throughout the project, including:

•
All data collected from this project will be available for student learning and data analysis

•
Undergraduate and graduate students will be directly involved in the research and implementation of this project

•
The results and impact of this project will be developed into classroom exercises that can be implemented in sustainability courses and faculty courses across the curriculum

•
Students, such as those in the SEE Fellows Minor, will be able to do class projects, working on an energy and civil engineering issue, using the campus as a living lab, with data developed out of the implementation of this Energy Pile project
•
Tours will be available to students interested in understanding geothermal energy piles
•
Students using the geothermal lab will directly benefit from a space that has the temperature moderated by geothermal energy. 


How will you bring awareness and publicize the project on campus?  In addition to SSC, where will information about this project be reported?

Multiple approaches are planned to publicize this project as follows:

1. The project team met with the dean of the college of engineering and associate dean for research to bring awarness of this project across the college of engineering. The college of engineering dean's office will announce the project as a breakthrough on campus via an email that includes the details of the project in which the funding resources (Facilities and Services and Student Sustainabilty Committee) will be acknowledged.

2. The project will be published in specific newsletters on campus, including iSEE newsletters, CEE newsletters, and F&S newsletters.  Additionally, we will solicit an article from the Illinois News Bureau to appear on the campus homepage, and issue a press release upon funding approval, which should lead to various news articles and video interviews. 
3. This project has two main components: real-life operational aspects and research. The research component requires the implementation of instrumentation and monitoring during operation. The data collected from this project will be used in the analyses and be published as technical papers in journals and international conferences. Especially conferences are the best platforms to publicize the project to set the example for other campuses across continents.  
4. An initial report that includes installation procedures and lesson learned as well as consequent progress reports will be published on campus. A portal will be developed to include all the files and progress of the project. 

5. Dr. Baser will provide guided tours to show the benefits and ease of installing this type of system. The tour will be listed on the iCAP Portal under the "Offer Tours of Sustainability Facilities" project page.



Financial Information

In addition to the below questions, please submit the supplemental budget spreadsheet available on the Student Sustainability Committee website. Submission of both documents by the submission deadline is required for consideration of your project.

Have you applied for funding from SSC before? If so, for what project? 

No
If this project is implemented, will you require any ongoing funding required?  What is the strategy for supporting the project in order to cover replacement, operation, or renewal costs?  
Please note that SSC provides funding on a case by case basis annually and should not be considered as an ongoing source of funding.
No. Once implemented, it's expected that the energy foundations will operate without additional cost. 
Please include any other obtained sources of funding. Have you applied for funding elsewhere?

Please attach any relevant letters of support as needed in a separate document.

The 50% of funding to implement this project is being provided by Facilities & Services, from the Carbon Credit Sales fund, to cover the construction expenses. In terms of research component, Prof. Baser has provided funding of $40K to purchase sensors to be installed within the foundations, and data acquisition system to monitor operational response of energy piles. The cost of instrumentation is not included in the total budget requested.  
Environmental, Economic, and Awareness Impacts

How will the project improve environmental sustainability at the Urbana-Champaign campus? If applicable, how does this project fit within any of the Illinois Climate Action Plan (iCAP) goals? 

Geothermal is an innovative energy source, that is still being proven as a solution for reducing carbon emissions. Geothermal in general has a 300% efficiency, which is amount of thermal energy being generated compared to the use of unit of fuel. 

Related to the iCAP, there are a few iCAP objectives that will be supported by this projec.

1) The core goal for energy conservation in the 2015 iCAP is to reduce campus’s energy use intensity (EUI) by 53% from the 2008 baseline no later than 2050.  This project contributes to energy conservation, iCAP #2.3.
For this particular project, the estimated energy reduction can be prorated based on the square footage of the space it is intended to condition (60 ft x 60 ft), compared to the total square footage of the new construction (37,250 SF). The full building is expected to use 4,620 million Btu/yr, and this project would reduce that by 515 million Btu/year. The larger impact is from the viability of using geothermal energy piles in campus facilities and teaching contractors and capital project managers what is involved in installing these systems.  Already, Dr. Baser has met with several construction contacts to discuss the means and methods required for this type of installation. That is a significant impact to our local community already.
2) Geothermal is an alternative energy source, which will help us transition away from fossil fuels.  This project contributes to the feasibility efforts, iCAP #3.1.  In order to fully transition away from the current fossil fuel steam generation at Abbott Power Plant, campus will need to find alternative methods of heating and cooling. A successful pilot program at the Hydrosystems Laboratory will help pave the way for a swift decrease in total fossil fuel consumption
3) This project is working with a Capital Project, and the lessons learned will be able to be incorporated in the Facility Standards, supporting iCAP #2.2.

4) This project will be available for many years for students to use as class projects, supporting iCAP #10.2.

5) This project will be a demonstration of the campus commitment and tours will be offerred, supporting iCAP #11.2.


How will you monitor and evaluate the project’s progress and environmental outcomes? What short-term and long-term environmental impacts do you expect?
Some examples include carbon emissions, water conservation, green behavior, and reduced landfill waste.
Prof. Baser is going to fully instrument the foundations to monitor the operational response. A manifold will be constructed to control flow rates and monitor temperatures of entering and exiting fluids to calculate the heat input and output. The calculated heat transfer rate is an indication of how much energy is saved during operation of energy foundations. In addition, a commercial software SimaPro will be used to investigate life cycle impact especially focusing on environmental and economic aspects.  
What are your specific outreach goals? How will this project inspire change at UIUC?
Public K-12 schools are targeted for potential seminars to increase awareness in renewable and sustainable energy implementation strategies. Dr. Baser has been giving lectures at UniHigh on renewable energy resources and these lectures will be expanded to other high schools and middle schools in Urbana-Champaign. These activities will bring UIUC into a spot as a leader in promoting renewable and sustainable energy solutions.
If applicable, how does this project impact environmental injustice or social injustice?

Professor Emeritus Jon Liebman has made a leadership gift to establish a student collaboration space in the Hydro Lab named for his wife, Professor Emerita Judith Liebman. Judith was the first woman to be appointed to the tenure-track faculty in CEE. Dr. Baser is the most recent addition to the CEE tenure-track female faculty, and by supporting this project, SSC will both help reduce fossil fuel demand on campus and help support the advancement of under-represented minorities in campus faculty.  Specifically, female engineering faculty.  
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