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University of Michigan North Campus

• Constructed: Early 1950s - 2022
• 8M square feet over 1,000 acres
• Various construction types & 

building uses
• Pfizer Complex, purchased in 2009
− 1.2M square feet
− 174 acres
− 28 buildings
− District heating and cooling only

History & Statistics:



Embark on a phased, district-
level U-M’s approach to 
converting heating and 
cooling infrastructure to be 
fossil fuel free, beginning 
with electrified systems 
centered on geo-exchange 
with heat recovery chiller 
technology and with the 
flexibility to pivot to other 
proven technological 
solutions as they emerge

Create and update campus- 
and district-level master plans 
to reflect that emissions 
mitigation is one of the 
university’s top priorities, and 
update such plans at regular 
intervals with campus 
community input

Prioritize direct emissions 
reductions for Scope 1 by 
setting a goal of eliminating 
them across all three 
campuses by 2040 and 
exceeding global science-
based targets via direct 
emissions reductions along 
the way

President's Commission on Carbon Neutrality 
Goal 
Recommendation

Strategy 
Recommendation

Strategy 
Recommendation



Vision 2034 
• 2023 Initiative to develop a 10-year vision for the university

Impact Areas

Life-Changing 
Education

Human Health 
& Well-Being

Democracy, 
Civic & Global 
Engagement

Climate Action, 
Sustainability & 

Environmental Justice



CampusPlan2050
• Strategic Planning to inform campus development in support of Vision2034 and beyond

Modernize existing 
academic and research 
facilities, and develop 

new ones

Thoughtful green 
spaces and mobility 

enhancements

Innovation district to 
nurture discovery, 

entrepreneurship, and 
private-public 
partnerships

Environmentally 
responsible 

transportation linking 
the five major campus 

areas

Environmentally 
responsible practices to 

help eliminate direct 
on-campus greenhouse 
gas emissions by 2040

Investment and renewal 
opportunities to foster 

a model of 
sustainability and 
decarbonization



Goals of NCUMP
Develop long term carbon neutrality strategy

Inform infrastructure replacement investments

Materials to communicate to campus stakeholders

Industry best practices & consultant creativity to:

• Optimize energy distribution, consumption, and generation
• Identify and locate utility corridors, facilities, and 

infrastructure 
• Identify discrete and district energy systems in conjunction 

with the university’s broader Integrated Master Plan
• Role of heat recovery, energy sharing, thermal storage, etc.
• Physical changes to buildings



Master Plan Process

STEP 1
Mobilization and Goals 

Identification

STEP 2
Data Gathering and Condition 
Assessment Review, Establish 

Resilience Priorities

STEP 3
Load Analysis

STEP 4
Hydraulic Modeling

STEP 5
Preliminary Analysis and 

Options Screening

STEP 6
Detailed Analysis of Selected 

Options

STEP 7
Final Report and 

Deliverables



Existing & 
Emerging 

Technologies



Existing & Emerging Technologies
• During the ideation phase, 

existing and emerging heating 
technologies and strategies were 
evaluated and screened to focus 
on technologies that are:
− Viable
− Significant in scale
− Contribute meaningfully to U-M’s 

energy, environmental, and 
operational goals



Future of North Campus
• The CP2050 Plan projects additional 

4.15M GSF over first 10 years, and 
an additional 4.5M GSF at full build

• Convert existing buildings from 
steam to heating hot water, along 
with deep energy retrofits

• 4th generation combined heating and 
cooling plants with traditional chilled 
and heated water thermal 
distribution. Ambient piping 
distribution to multiple geothermal 
bore fields

• Additional utility import capacity



Perform Building Audits and System Survey and Background Data

Building-by-Building Savings

Bundle Recommendations for Each of the 5 Campus Regions

Representative Building Model Development

Develop Energy Conservation Measure List 
Measure List 

1

2

3

4

5

Step 1 to Decarbonization
Decarbonization Process



Proposed Audits
• Preliminary walk-through and data 

collection
• Building existing condition affects 

duration of survey
• Assume large laboratory will take up to 

4 hours
• Assume small laboratory will take 

around 2 hours
• Non-laboratory buildings take 1 to 2 

hours depending on complexity
• Assume up to 3 hours if a building 

includes a local heating/cooling plant

Draft



Building Data Dashboard
1.1 Building Information



1.5  Metered Monthly Energy Consumption

System Survey and Background Data
1.2 Building Cooling Systems 1.3 Building Heating Systems

1.4 Building Domestic Hot Water Systems



Develop Detailed Energy Saving Measure List
ESM Potential Energy Savings Measure Descriptions



Generate Representative Building Models

Equipment Driven Ventilation & 
Equipment Driven

Climate 
Driven

Building Energy Models for use in 
quantifying Energy Savings Measures

Opportunity



Develop Building-by-Building 
Demand Reduction Calc

4.2 Energy Saving Measures by Building



• Physical audit of 43 buildings extrapolated and combined with university recorded data
• Three Energy Conservation Measures (ECM) bundles recommended for each five regions

• Discounted paybacks further evaluated in Total Cost of Ownership model 

ECM Bundles

Looks at $ value 
reduction per lb CO2e

Looks at simple payback
in <6 years

Looks at simple payback 
in <30 years

Bundle 
1

Bundle 
2

Bundle 
3



ECM Bundles
9.1 ECMs Bundled by Simple Payback for NCA Buildings



UMP Modeling
Campus 
Region

ECM 
Bundle

MTCO2
Reduction

%
Reduction
Electricity

% 
Reduction 

Heating Energy

%
Reduction

Cooling Energy

Est. # of 
Avoided 

Geo-bores

Project
Cost

Discounted 
Payment Period 

(Years)

NCRC

ECM Bundle 1 16,979 13.2% 20.6% 4.5% 115 $33.1M 11.6

ECM Bundle 2 12,980 8.3% 17.4% 2.1% 50 $5.16M 2.3

ECM Bundle 3 16,923 12.9% 20.7% 4.5% 115 $32.68M 11.5

NWR
ECM Bundle 1 898 0.7% 8.1% 0.1% 3 $845K 5.0

ECM Bundle 2 937 0.8% 8.4% 0.1% 3 $1M 5.9

NW V ECM Bundle 1 56 N/A 4.1% N/A N/A $294K 27.7

NCA

ECM Bundle 1 13,817 13.2% 5.6% 1.0% 40 $11.01M 6.1

ECM Bundle 2 11,081 11.0% 3.2% 0.4% 19 $2.18M 1.5

ECM Bundle 3 14,899 13.7% 7.8% 1.3% 52 $17.85M 8.9

NE

ECM Bundle 1 34 0.1% 4.9% 2.6% 1 $81K 13.7

ECM Bundle 2 19 -1.9% 4.6% 1.6% 1 $33K 8.6

ECM Bundle 3 34 -1.3% 6.3% 2.9% 1 $86K 13.6



Next Steps

• The University should move 
forward with the next level 
(design) of geothermal systems

Recommendation 1
• As an immediate step, the 

University should develop a series 
of projects to convert existing 
building heating systems from 
steam to hot water

Recommendation 2



Next Steps

• Maintain engagement with 
ITC/DTE, the electricity utility that 
serves the campus, to deliver the 
additional electrical capacity

Recommendation 3



Next Steps

• Invest extensively in reducing 
building energy demand over 
the next decade. Strategically, 
this should be executed in 
combination with converting 
buildings to receive low-
temperature hot water rather 
than steam

Recommendation 4



Next Steps

• Further identify and reserve 
the significant footprint 
associated with utility 
distribution and geothermal 
bore fields

Recommendation 5
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