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Welcome to the
Classroom!
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Campus as Living Lab
Examples




Improve Energy Utilization and enhance industrial processes

Carnot efficiency

o T
: : L C x100%

H

Molten Salt or Liquid
Sodium Loop

High temp heat source

Compact HX  Supercritical CO, Cycle
Study advanced energy Use advanced heat transfer Develop and test new power
sources to increase efficiency  fluids to store and move conversion cyclgs and
and power output energy components to improve
efficiency
« Advanced Nuclear Fission » Electrical power generation
» Fusion « Campus heating and cooling * Improved efficiency
« Concentrated solar » Grid power stabilization and * Lower cost
- PV utilization *  Smaller components
*  Wind Energy * Higher temperatures

 Energy storage y

lower water usage

~=~Power to Grid

Waste Heat
Recovery

Compact HX

Reduce/use waste heat for
industrial campus Heat

How can we use waste heat
Use waste heat from power
generation for industrial
processes



Research collaborations on energy storage

UW-Madison launches historic

sustainability initiative

Heater (min. 170 *C)
~500 MW ¢ Condensate
—————————————— - —_
Power unit Capacity unit for cost effective Power unit with steam cycle for power
for charging thermal energy storage generation (optionally heat)

UW Charter Street Cogeneration Plant

~ e e
2 Barley and Malt te|
Rl & ~ — > - o
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50’ x 50’ (approx.) area for

Molten Salt Heater Equipment
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Campus solar projects

Engage with industry to advance
campus sustainability goals and

teach students about sustainable
energy production

O'BRIEN

solar fields

UW-Madison is working with Alliant
Energy to plan a small-scale solar and
agrivoltaics project at the UW-Kegonsa
Research Campus near Stoughton, WI

UW-Madison Kegonsa Research Campus

Agrisolar project

L]
'Bri - m & SeDF
O'Brien 22mW solar field GOE @



AR ELEVATED' 8 |
' ROW SPACING

65' EQUIPMENT ACCESS PATH 18/20' SITE ACCESS GATE

METERING TRANSFORMER

Alliant CONCEPTUAL VEGETATIVE BUFFER ' DAS, UPS, & WEATHER ST2
1Ian ~ | MAIN SWITCHBOARD, MDP
Energy. i

' i UTILITY TRANSFORMER XF

ELEVATED FIXED TILT

0 )
'i ; v Lt 13 ?4 'I!

. ARRAY (50KW AC) INVERTER RACK
Q uic k F 2) ct S e T ~APPROX. LOCATION OF SA
ARRAY (200KW AC) ) e

* Alliant Energy leases land from UW-Madison to

place utility-owned 2.25 MW solar . ~—LOCATION OF AGRICU

'« EQUIPMENT CROSSIN

e Alliant Energy will build, own, and maintain the

facility 271" EXTENDED ROW SP/
. : . TH-SOUTH SNOWMOBILE PATH, :
* Clean energy is delivered to Alliant Energy EXTERIOR TO SITE FENCE IV L
distribution system powering local homes and e : (5,406) HELIENE SOLAR
businesses CEPTUAL VEGETATIVE BUFFER ’ . MODULES, 530W

* UW-Madison receives a monthly lease payment to ‘f{""v""-1 7'-6" INTER ROW SPACING,
be reinvested in sustainability initiatives; will retire :
Renewable Energy Certificates (RECs) fromthe FLUX RESEARCH TOWER 3 :

project

74 31'-8" CENTER SPACING, (

 UW-Madison students, faculty and staff will use the 71 8FT TALL DEER FENCE
facility for education and research purposes

* Demonstration to the greater public about
opportunities for the co-location of agriculture and WETLANDS
solar »

/. 10' ACCESS GATE

SOLAYECST 90% Site Concept (Nov 2023), SunVest SolarLLC



Living Laboratory — Building Energy Research

To radiatorsy 1 r

Goals: Leverage UW buildings for energy system 111
research, industry connections, and highlighting

° @ @
i : TF eturn 82°CW
efforts as part of CaIIIpUS-WIde SUStalnablllty goaIS. R t?3> ater

1 T j »-\System performance
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Example: Cold Climate Heat Pumps: A Drop-In ' g . ===
Replacement for Hydronic Boilers (DOE, EERE 2! EvTd e |
S £
proposal) | PR
 Develop a cascade heat pump that can achieve S1® T . 5
large temperature lifts, enabling their use In & | prepmm | § 1 Naturl gas ol
hydronic systems in cold climates. R, |mmnid e
. . o V |d Ambient Temperature (°C)
- Heat pump will provide a seasonal coefficient of S
performance of 2, resulting in a 10% reduction in
CO, emissions today and a 75% reduction using Impact in Wisconsin: CO, emissions reduction
2030 e|8CtI’IC gl’ld COZ IﬂtenSItIeS 11 W'SCO”S'” Compared to an 85% efficient natural gas boiler
- Partnered with Trane Technologies, establishing Proposed  Electric
stronger relationships with industry. system  resistance
2024 10% -79%
2030 (mid case) 74% 50%
2030 (high renewable cost) 54% 10%




Collaboration, education and outreach partnerships
Oﬁ CampUS UW is not alone

Peer institutions are pushing forward for energy
and sustainability research on campuses

Columbia County WI Energy Storage Project
200MWh, +10 hour storage “While only slightly more than one in 10 Student Voice respondents says

; ~ . sustainability at their college actually affected their choice of institution, colleges
are touting green efforts to prospective students. The mere existence of The
Princeton Review Guide to Green Colleges, the Times Higher Education Impact
Rankings and AASHE’s Sustainable Campus Index provides evidence that sharing
sustainability efforts is deemed a must”. - Inside Higher Ed

Illinois Microreactor Demonstration Project
Nuclear, Plasma & Radiological Engineering at the University of lllinois
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-$30M funding from DOE

WISCONRIN

Alliant  pp& wEC MGOR.  enchovor
- > ENERGYDOME
_ En ergy V‘ Enefgy G!'OUp Madison Gas and Electric Our WORLD can’t wait.
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https://www.princetonreview.com/college-rankings/green-guide
https://www.princetonreview.com/college-rankings/green-guide
https://www.timeshighereducation.com/impactrankings
https://www.timeshighereducation.com/impactrankings
https://www.aashe.org/sustainable-campus-index/

Potential Government funding

* ENERGY.GOV

Energy torag Grand

In December 2021 the U.S. Department of Energy
Announced the establishment of the office of clean energy

demonstrations (OCDE) to deliver $21.5 billion to large ENERGY

scale clean energy demonstration ed rth = h O tS Stora g e
July 2, 2024 G T — o

The U.S. Department of Energy’s (DOE) Office of Clean Energy l:lez':ly gg&% MiWiI;:le; ?tngr? g_BE‘r’:t?gﬁs
Demonstrations (OCED) issued a Notice of Intent (NOI) for up to Energy Storage Demonstration Projects

$100 million to fund pilot-scale energy storage demonstration
projects, focusing on non-lithium technologies, long-duration (10+
hour discharge) systems, and stationary storage applications.

( () ) ENERGY STORAGE
$15M Awarded for Innovations GRAND CHALLENGE

EEEEEEEEEEEEEEEEEE
Under Long Duration Energy
EarthShot


https://oced-exchange.energy.gov/Default.aspx

UW-Madison Sustainability Goals

* Achieve STARS Gold by 2025
* Establish a Sustainability Research Hub

e Ensure all interested students have access to immersive
Sustainability Educational Experiences by 2030

* Achieve a Zero Waste campus by 2040

* Procure 100% renewable electricity by 2030 and meet net-
zero emissions by 2048 or sooner

* RISE-EARTH - Hiring 80 faculty in sustainability across 8
colleges




 Here are a few prompts that will be shared during opening and closing
remarks. These may make for good discussion points in your sessions as
well:

» Regardless of funding potential, what grand challenges in sustainability
research is UW Madison well positioned to address?

* What resources would help you develop research efforts in these areas?

* What unique qualities make UW Madison a world-class destination for
sustainability researchers? How can we make it even better?

* Do you know of any upcoming funding opportunities that UW-Faculty
and the Sustainability Research Hub should be aware of?



 Are there opportunities for your area of research and teaching to be
enhanced through leveraging the university infrastructure assets and operations?

« What can we put in place that would make the sustainability research community
successful?

 Are there areas of emerging scholarship that we should be engaging and
supporting?

* What types of big research endeavors does our campus enable?

 Are there ways in which the university's academic and education enterprise can
support the university's operational initiatives?

* What are the big things that we can tackle now?
* What are the big things that we see coming down the line?

« How do you (or could you) incorporate sustainability education in your courses?
What resources would be helpful to you?

 Sustainabillity is interdisciplinary in practice, what can we put in place to support your

sustainability teaching and research? .
|



Planning Notes (remove)

* Introductions

* Discuss structure and roles for presentation and Q&A
* Proposed presentation structure:
- Missy — Introductions and kick-off with overview of what “Campus as a Living Lab” is at UW-Madison
- lan—Green Fund and examples, student/faculty/staff involvement
*  Whatis the Green Fund Process
*  Some examples & visuals (lighting conversions, modular agrivoltaics, bird dots, LeanPath System)
- Mark— Applied research, corporate engagement, other context/examples
*  Molten Salt
*  Mabhvi's Heat Pump
* Kegonsa Research Site, Agri-voltaics
*  Columbia Coal Plant Conversion
*  Courses/tours of facilities (Charter Street Plant)
- Missy — Close with direction for the future and set the stage for visioning
- Moderator for Q&A — Missy

- How do we want to structure the Q&A?
- Do we want to facilitate a discussion (large or small group) with those in attendance or do we want to invite questions from attendees and have the panel respond?
- Herearethe provided questions. Are there others we want to be sure to ask?

*  What does this topic mean to you?

*  What resources exist to support UW-Madison in this research space?

*  What resources are needed for UW-Madison to be successful in this research space?

* In what ways can the University support the sustainability research community? Fostering community, building, and maintaining connections?

* What do you see as areas of opportunity for sustainability research on campus?

* Logistics: l
*  Whose laptop do we want to use for the slides? L h
* Arrive in the room 15 mins ahead of time (1:00pm) to test technology and check in?

*  Who wants to join the closing panel from 3:45—4:30pm in Tripp Commons? The format of the closing panel will be a 2—3-minute readout from each breakout and then a facilitated disc’iﬂ
with O/A
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