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University of Michigan North Campus

North Campus
University of Michigan

* Constructed: Early 1950s - 2022
 8M square feet over 1,000 acres

* Various construction types &
building uses

e Pfizer Complex, purchased in 2009
— 1.2M square feet
— 174 acres

— 28 buildings
— District heating and cooling only

FACIIIES & OPERATIONS
| INFORMATION SERVICES
UNIVERSITY OF MICHIGAN
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President's Commission on Carbon Neutrality

Goal

Recommendation

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

Strategy
Recommendation

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

Strategy
Recommendation

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

NORTH CAMPUS

UTILITY MASTER PLAN



Vision 2034

e 2023 Initiative to develop a 10-year vision for the university

Impact Areas

O Qﬂ
= 4N 5
| S—
Life-Changing Human Health Democracy, Climate Action,
Education & Well-Being Civic & Global Sustainability &

Engagement Environmental Justice
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CampusPlan2050

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

Innovation district to
Thoughtful green nurture discovery,
spaces and mobility entrepreneurship, and
enhancements private-public
partnerships

Modernize existing
academic and research
facilities, and develop

new ones

Environmentally Environmentally Investment and renewal
responsible responsible practices to opportunities to foster
transportation linking help eliminate direct a model of
the five major campus on-campus greenhouse sustainability and
areas gas emissions by 2040 decarbonization
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Goals of NCUMP

Develop long term carbon neutrality strategy

Materials to communicate to campus stakeholders

Industry best practices & consultant creativity to:

@ Inform infrastructure replacement investments

* Optimize energy distribution, consumption, and generation

* Identify and locate utility corridors, facilities, and
infrastructure

* |dentify 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

NORTH CAMPUS
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Master Plan Process

© Q

STEP 1 STEP 2 STEP 3

Mobilization and Goals Data Gathering and Condition Load Analysis
Identification Assessment Review, Establish
Resilience Priorities

STEP 5 STEP 6

Preliminary Analysis and Detailed Analysis of Selected
Options Screening Options

STEP 4

Hydraulic Modeling
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1G 2G 3G 4G 5G

« Steam system, steam pipes * Pressurized hot-water * Pre-insulated pipes * Low energy demands » Bidirectional heat and cold supply
in concrete ducts system * Industrialized compact « Smart energy (optimum interaction of * Almost no heat loss
= Heavy equipment substations (also with insulation)  energy sources, distribution & consumption) » Uninsulated plastic pipes
* Large "build on site” = Metering and monitoring * Two-way district heating * Maodular expansion
stations * Large-scale integration of renewable energy

and waste heat
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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
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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

|
| |
|le NORTHEAST |

[NORTHWEST

R e S
b L ———

Lo
‘u‘\'—_'“'",

* 4t generation combined heating and
cooling plants with traditional chilled
and heated water thermal
distribution. Ambient piping
distribution to multiple geothermal
bore fields ' -

e Additional utility import capacity
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Step 1 to Decarbonization

il Perform Building Audits and System Survey and Background Data

Al Develop Energy Conservation Measure List
M Representative Building Model Development
/8 Building-by-Building Savings

=3 Bundle Recommendations for Each of the 5 Campus Regions

NORTH CAMPUS
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Proposed Audits

* Preliminary walk-through and data

FACILITIES & OPERATIONS

collection ARCHITECTURE, ENGINEERING AND CONSTRUCTION
* B ul Id I_ng existl ng con d Ition affeCtS North Campus Utilities Masterplan DRAFT Field Visit Buildings - 1/4/2023
duration of su rvey Building Building KBTU's /
Number | Number Building Name Category | SQFT sqft Total BTU's
e Assume la rge laborato ry will take u o to 1 395 ;Sﬁgﬁs(':::)'m BAGNOUD LAB | 101,812 | 23166 | 23,586,127,784
4 hours 2 396 |DUDERSTADT CENTER NON-LAB | 240,256 | 186.69 | 44,853,621,884
3 399 |\ ORTH CAMIPUS ADMIN (NCAQ) | ADMIN | 129,114 | 15083 | 19,474,364,851
e Assume sma 1 Ia bO rato ry wi || ta ke 4 406 Q%P:WSE‘;EEiLZILUEEENG LAB | 65,028 | 377.04 | 24,517,894,675
around 2 hours 5 407 |G G BROWN LABORATORY LAB | 290,501 | 206.10 | 59,871,889,319
L 6 415  |NAVAL ARCH & MARINE LAB | 47,002 | 337.89 | 15,881,327,716
* Non-laboratory buildings take 1 to 2 ENGINEERING COMPLEX (NAME)
. . 7 a4 |CORGUZEFAMILYLABORATORY |\ o | 50487 | 226.46 | 18,226,837,394
hours depending on complexity COMPLEX
NORTH CAMPUS RECREATION
. o 8 427 |01LDING (NCRE) NON-LAB| 67,512 | 177.28 | 11,968,622,658
* Assume u P to 3 hours if a buildi ng 9 432 |\l e o | NON-LAB | 264,134 | 140.87 | 37,207,909,191

includes a local heating/cooling plant
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1.1 Building Information

uilding Data Dashboard

NORTH CAMPUS
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What are the existing audited and additional buildings on North Campus and what are their relative energy usages?

Number of Buildings*

110

Average Building Age (yrs)

45

Campus Map
Building Use Type Teach, Researc... @ Admin & Sup.. Administrati... @ AdminSupp... »
Leslie Park
Golf Course
elym,

O X
_ o
o9

> @

rk Glazier Way

py U219

MEDICAL

(TRETTHEY

- ©2025TomTom Feedback
= =

Area (GSF) By Building Use Type

Residence Hall

2... |[Enm

1,821,003

Building Name Area Building Use  Year Average EUI Average Gas Average Electric EUL
(GSF) Type Built EUI
Walgreen Drama Center 84,149 Teach, 2007 162.8 123.10 39.67
Research,
Support
University Hospital 14,850 Clinical 1991 115.1 92.43 22.63
Child Care Center Delivery
U-M Transportation 3,454 Teach, 2012 0.0 0.00 0.00
Research Testing Research,
Building Support
U-M Transportation 77.883 Teach, 1969 125.0 86.50 38.54
Research Institute Research,
Support
Stamps Auditorium 13.488 Teach, 2008 26.9 0.00 26.87
Research,
Support

* Number of buildings is lower than actual building count on North Campus as "typical” has been used

for residential units.

Buildings that do not have metered utility data show Average EUI Average Gas EUL and Average Electric EUT as zero.
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1.2 Building Cooling Systems

NORTH CAMPUS
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How is cooling provided to existing audited buildings on North Campus?

Central Chilled Water
Cooling DX
Local Water-Cooled Chiller .
Cooling Heat Pump
Local Air-Cooled... Cooling VRF
Local Air-Cooled Chiller

-al Water- e
Cooling H @ Local Water-Cooled Chiller

Cooling DX

Central Chilled Water

Main Cooling System

All

Groupings

All v 43

Buildings audited

Buildings by Cooling System

Building Name Area (GSF) Main Cooling System
Aero and Gorguze 80,487 Central CHW:

Art & Architecture 264419 Local Water-Cooled Chillers:
Building

Beyster Building 104,132 Central CHW:

Bonisteel 21,993 Local Air-Cooled Chillers;
Tnterdisciplinary

Research Building

Bursely Hall Local Air-Cooled Chillers:
Chrysler Center Central CHW:

Continuing

Engineering Education
Climate & Space
Research Building
Duderstadt Center

Electrical Engincering
& Computer Science
Building

Engineering Research
1

Engincering Research
2

105,521 Central CHW;
240,256 Central CHW; Local Air-

305,021 Central CHW;

36,033 Local Water-Cooled Chillers;

28,332 Local Water-Cooled Chillers;

Cooled Chillers;

Total

5,390,150

1.4 Building Domestic Hot Water Systems

NORTH CAMPUS
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‘What are the existing domestic hot water systems on North Campus in audited buildings?

Local Electric Heater and T.

Local Electric Heater and Tank ~ ®Local Electric Instantaneous

345K (8%) Local Gas

Main DHW System

All

Steam HX to DHW Loca... 65K (1%)

1754K (40%)

Local Heat Pump Heater
Local Gas Heater and Tank
@ Steam HX to DHW

Local Gas Heater and Tank
2178K (50%)

Buildings by Cooling System

Groupings

All v 43

Buildings audited

Building Name  Area Main DHW System
(GSF)
‘Acro and Gorguze 80,487 DHW Gas Heater and Tank;
Art & Architecture 264,419 Unknown
Building
Beyster Building 104,132 DHW Gas Heater and Tank:
Bonisteel 21,993 Unknown
Interdisciplinary
Research Building
Bursely Hall 341,587 DHW Gas Heater and Tank:
Chrysler Center 45310 DHW Gas Heater and Tank:
Continuing
Engineering
Education
Climate & Space 105,521 Unknown
Research Building
Duderstadt Center 240,256 Unknown
Electrical 305,021 DHW Steam HX;
Computer Science
Building
Engineering 36,033 DHW Gas Heater and Tank:
Research 1
Total 5,390,150

System Survey and Background Data
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1.3 Building Heating Systems

How is heating provided to existing audited buildings on North Campus?

Local Heat Pump Main Heating System

Local HW Boiler Al <
Gas Fumnace He:

VRF Heating
am HX

Buildings by Cooling System
Building Name Area (GSF) Main Heating System

Local HW Boiler

@ Central Plant Steam

Aero and Gorguze 80.487 Local Steam Boiler:
Local Steam Boiler Art & Architecture 264,419 Local Steam Boiler; Local
Electric Resistance Heating Building HW Boiler;
‘@ Gas Furnace Heating Beyster Building 104,132 Local HW Boiler:
o Bonisteel 21,993 Local HW Boiler:
Interdisciplinary
Research Building
Bursely Hall 341,587 Local Steam Boiler:
Chrysler Center 45,310 Local HW Boiler;
Continuing Engineering
Education
Climate & Space 105,521 Local Steam Boiler:

Research Building
Duderstadt Center

Local Steam Boiler Central Plant Steam

Local Steam Boiler; Local
Boiler;

Electrical Engineering & 305,021 Local Steam Boiler
‘Computer Science
Building
Groupings Engineering Research 1 36,033 Local HW Boiler:
Al 4 3 Engineering Research 2 28.332 Local HW Boiler:
Ford Motor Company 144,117 Local HW Boiler:
Building Robotics Building
Total 5,390,150
NORTH CAMPUS

1.5 Metered Monthly Energy Consumption

UTILITY MASTER PLAN

How does the energy consumption of audited buildings in North Campus vary during the year?

Year ,
Utility © electric @ gas
2018 2022 300
Building (Crtl+Click to select multiple)
Chrysler Center Continuing Engineering E... \/ 600
Encrgy Use Intensity (KBw/GSF) g
Year | Total | Total EUI | Total EUI - 2
EUI |- Electric |Gas g
- 2
2021 1320 330 900 | | £ 400
2022 | 1308 379 929 %
2020 | 1474 418 1056 | O
2019 | 148.6 432 1055 | | 8
2018 | 1438 3.7 1000 | |2
200
0
2018 2019 2020 2021 2022

NORTH CAMPUS

UTILITY MASTER PLAN



Develop Detailed Energy Saving Measure List

Air sealing, insulation & weatherization

Chilled Water (CHW) Reset

Condenser Water (CW) Reset

Cooking Hood Temperature_Smoke sensing turndown
DDC Controls Upgrade

Demand controlled ventilation (DCV) CO2 sensing
Efficient ULT Freezers (-80)

Stirling and others.

EnergyStar appliances

High Efficiency Fume Hood (~65 fpm)

High efficiency replacement chillers

High efficiency replacement DX

High efficiency replacement NG Furnace

Hot Water (HW) building loop Reset

Increase IT/Electric rooms "cold” setpoints

Kitchen exhaust fan (EF) variable air volume (VAV)
Lab ACH Reduction

LAB Exhaust Fan (EF) variable frequency drives (VFD)
LED lighting upgrade

Lighting controls

Low flow DHW fixtures

Occupancy based receptacle control

Occupancy control HVAC setback

Pump variable frequency drives (VFDs)
Refrigerantion desuperheater-service water pre-heat
Retro-Cx: airside economizer

L T T L T ol S PN

Potential Energy Savings Measure Descriptions

frequency drives

Retro-Cx: room T-
stat & setbacks

Kitchen exhaust fan
(EF) variable air

upgrade

High Efficiency
Fume Hood (~65

Hot Water (HW)
building loop Reset

Lab ACH Reduction

energystar.gov

EnergyStar

appliances

NORTH CAMPUS
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Generate Representative Building Models

i 400
Energy Intensity 0.24M I .
500.0 P 383 =
450.0 B ooMm : 200 E
L w
1000 @ 0.16M : 2
=S 200 : &
350.0 P 0.13M : Q
o o 0.11M 0.12M meen [ 3 : 200 =
3000 & H . 2
< 2 0.1M ' . ' o
i 250.0 g 85 82 0.05M H 95 : ?
E 200.0 5 N - IS 0.04M *=="" & . 63 . 100 E
o- - - 0.03N ----F oM 22 7 0.02M <e0.02M -t =
150.0 . 0.01M 0.00M 0.00M
65 g I O | :
100.0 0.0M —_— 0
50.0 Residential Fitness Laboratory JMultipurpose Library Classroom Dining Chapel Office Data Center
Center
o6 L &eﬁ‘ @o’a“‘\a ) '@(‘30"‘ ° V!K\\e'b(, w“’ﬁé ?3‘\.‘\0@, @E™Te 1920 @ 1920-1980 @ After 1980 @ Average of Building EUI (kBTU/sf-yr)
06"'“‘ Q& [ o A
[ e
e & . . .
s o . Building Energy Models for use in
| Domestic Process Interior
Equipment Driven i Ventilation & Lightin H 2 H
quip ® [Electric] , , HW Steam...  Lghing quantifying Energy Savings Measures
10 Equipment Driven 1%
' ), o s ssonson . spaispmotosrssacs Humidification
0 . 9 ( C“ [086aquatic& Tennis Complex R. 12%
v @ o7 oS (oo pacommmc o s 1929 HEATHAND LeARNING fENTER
Sos O g e Mgl
2 @ o B G @ et @ o oo
.é. 07 fos9] ijl]u:;r::;mmy . [0374] ARDREV.[A?JE;I]TC‘;‘:{:::/IMNKECDL o . 1064) DBQISCENTER . o HELDHD“‘ [021] BIOLOGICAL SCIENCES Misc. Loads
c o255 AL, . . (051] BABBITT ADMINISTRATIVE CENTER 30%
3 0.6 45] WAGRN HALL E” [0308] UNIVERSITY UNION STUDENT SERVICE] 308
_,5 . [685] sec BTl [ A.A ko 18 ‘ul; HEMISTRY
s 05 ‘ (o5 gl A B R SRR AR AURNE EOMMUNITY SR bces
a? [ Jsihiniie i B R ———————
o fo12] ceoiocy b M o oo BB GRIE Space
- 04 ‘ S HEIGHTS APARTVIENTS ezt v - 1003, Sapymance X
5 gy 5N Ben Learninclformunimy [010] OLDMG . . Heatmg
I 0.3 . [.;wh“g[g A “lemulzmk.ﬂﬂéﬂz oy . Climate 31%
a 51 NORTH HAL .
50.2 . v 7o 4 briven e
01 . e 14574 58 i Jills i
0.0
Heat Pumps
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 L Space 2%
i Rejection Cooling
Climate Opportunity Score 1% 5%
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Develop Building-by-Building
Demand Reduction Calc

4.2 Energy Saving Measures by Building

Buiiding Type, Name
~ Academic
Athletics
S Campus support

al plant

Evans Campus Safety 8¢ ..

Facilities Service Center
Hampden Center

Health & Conseling Cent..

IT Building
Mail Building
) Mary Reed Building

®

Proj
Greek
Laboratory
. Office

Administrative Office Bui...

International House
John Moye Hal
Other

Student Housing

Energy Model
Energy End-Use Breakout

ect Management Bu..

Building Characteristics
Primary Space Type: Campus support

Area (GSF): Age lyrs.):
77K 91
Cooling System: Local Chilled Water-Ai..

Heating System: Central Plant Steam

DU-2019
metered EUI
(kbtu/sf-yr):

60.6

Mary Reed Building
Energize Denver

2030 Target EUI
(kbtu/sf-yr)

60.6

Campus Map

EUI with ESM =
applied
(kbtu/sf-yr):

52.2

l.lr@ww PARK

&20% 2 migidenR Corporation Tarms

J

(Energy Savings Measures (ESMs)
Potential Energy Savings Measure Descriptions

Increase IT/Electric
name “cold

First Cost Category:

20%

High

Low

Potential Energy Savings Measures

ESM

-
Air sealing, insulation & o
weatherization

Degree of ESM QOverlap

O

Base Yr. Gas & Post ESM Gas &
Electric EUI Electric EUI
Med (kbtu/sf-yr): (kbtu/sf-yr)

60.6

ESM Savings MTCDE: 59

522

Annual Gas Savings (therms): 1,881

Annual Elec. Savings (kWh/yr): 97K

DLC Controls Upgrade Med
Demand centrolled ventilation (DCV)  Low % Gas Savings: % Elec Savings:
CO2 sensing
High v
Med
9.3% 19.1%
Base Year: 2019 0% 1000%  00% 100.0%
ESM Implementation Cost (%) $3M Savings to Investment Ratio (SIR): 0.08

Return on Investment (ROI): 8%

Discounted payback period (years): 18

~

NORTH CAMPUS
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ECM Bundles

* Physical audit of 43 buildings extrapolated and combined with university recorded data

 Three Energy Conservation Measures (ECM) bundles recommended for each five regions

Bundle Bundle Bundle
1 2 3
Looks at $ value Looks at simple payback Looks at simple payback
reduction per Ib CO2e in <6 years in <30 years

* Discounted paybacks further evaluated in Total Cost of Ownership model

NORTH CAMPUS
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ECM Bundles

9.1 ECMs Bundled by Simple Payback for NCA Buildings

What if the energy reduction measures are bundled by anticipated simple payback?

Buildings ECM Carbon vs EUI (kBtu/sf-yr Annual Electric Annual Heating Annual Cooling
Exist CO2 (kg/sf) Saved kWh Saved (kBtu) Saved (kBtu)
Labs - High EUT - Internal Loads Driven (Group 3....
apns 1gh nternal Loads Uriven roup N o 274K 2M 278K
s 144.2 2783 : ; :
Current Grouping: - % Elec Savings: % Heating % Cooling
_ Savings: Savings:
Multiple selections N
4 25.3%

Approximate Bores S...
o . . . . . Selected ECMs
Building Name GSF Main Heating | Main Cooling o . . i
System Svstem Building Name ECM Project | Simple | MTCDE Approximat
- v v 242 Cost$ |Paybac |Reductio |e Bores
. kyrs. n Saved
Total MTCO2 Reduction -
School of Information | Air sealing, $247 1.9 0.35 0
% CO2 Savings North insulation &
weatherizatio
n
— 29.8% School of Information | Chilled Water | $2,413|  18.7 0.44 0
& North (CHW) Reset
%0“i5t66| Blvd Bonisteel Blvd g $2.24M School of Information | CV to VAV Air | $109,44 23.2 13.81 0
< - North Systems 2
Project Cost School of Information | DDC Controls | $85,932 27.3 9.29 0
Arbor C )
Cemet: : North Upgrade
Discounted Payback School of Information | Demand $84,377 26.9 9.88 0
Q Period (Years) North controlled
ventilation
o 60.8 (Dcv) o2
=i
3
G Glazier Way * Assumes a fixed 3% discount rate
Department of Veterans . - . o
B® Microsoft Azure Affairs Medical ©202508M ©2025 TomTom Feedback Assumes efficiency of chiller and boiler included
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UMP Modeling

ECM MTCO2 % . % . % ' Est._# of Project Discountesl
Bundle Reduction Reduction Reduction Reduction Avoided Cost Payment Period
Electricity Heating Energy Cooling Energy Geo-bores (Years)
ECM Bundle 1 16,979 13.2% 20.6% 4.5% 115 $33.1M 11.6
NCRC 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
ECM Bundle 1 898 0.7% 8.1% 0.1% 3 $845K 5.0
NWR ECM Bundle 2 937 0.8% 8.4% 0.1% 3 SIM 5.9
NW V ECM Bundle 1 56 N/A 4.1% N/A N/A $294K 27.7
ECM Bundle 1 13,817 13.2% 5.6% 1.0% 40 $11.01M 6.1
NCA 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
ECM Bundle 1 34 0.1% 4.9% 2.6% 1 S81K 13.7
NE ECM Bundle 2 19 -1.9% 4.6% 1.6% 1 S33K 8.6
ECM Bundle 3 34 -1.3% 6.3% 2.9% 1 $86K 13.6

NORTH CAMPUS
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Next Steps

Recommendation 2

 The University should move  As animmediate step, the
forward with the next level University should develop a series
(design) of geothermal systems of projects to convert existing

building heating systems from
steam to hot water

NORTH CAMPUS
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Next Steps

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

b
o | O O LN e
v e
: 1206 1200
UUUUU BREAKER BREAKER
r— -
6 0O O O O O
v
Q
o]
40k
0 SWITCH
HOUS TRANSFORMER  TRANSFORMER
120K 120KV
- 40KV - Ry
o
T
-
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Next Steps

NORTH CAMPUS

9.2 ECMs Bundled by CO2 Reduction for NCA Buildings UTILITY MASTER PLAN

Recommendation 4

‘What if reduction measures are bundled by carbon impact per dollar invested?

. . . ilding: ECMCarb EUL (KBtu/e Annual Electric Annual Heating Annual Cooling
* Invest extensively in reducing ~ ]| |pacoztigan || < v e | [
. . 39M 116M 14M
b u I I d I ng e n e rgy d e m a n d Ove r P — 229.2 % Elec Savings: % Heating % Cooling
. Mttt celectons 9 Savings: Savings:
20.9%
the next decade. Strategically, ety
elected ECMs

Building Name GSF Main Heating Main Cooling

t h H h I d b d M System System Building Name ECM Project | Simple MTCDE Approximate
I S S O u e eXe C u te I n = 27 719 Cost$ Payback | Reductio |Bores Saved
Aero and Gorguze 80,487 | Local Steam Central CHW; ! yrs. n
. . . . Boiler; Total MTCO2 Reducti... S
CO I I l b I n a t I O n W I t h CO nve rt I n g Art & Architecture 264,419 | Local Steam Local Water- - North Campus DDC Controls $10,964 183.8 017 0
Building Boiler; Local HW | Cooled Chillers; % CO2 Savmgs Beal-Cram Upgrade

Boiler; Switchgear

bu ild i ngs to receive IOW— 3505 North Campus | DDC Controls | $104,81 183.8 1.61 0
temperature hot water rather
than steam

NORTHWOC( Chiller Plant Upgrade 2

OO $178.73M

North Campus DDC Controls $171,66 45.7 9.55 0
Ground Services Upgrade 5

©

BONiSZe

Park
d

®

B Microsoft Azure
~Nienina

©
EE ©2025 OSM ©2025 TomTom Feedback

' ,. Project Cost [FEiiily
3 North Campus DDC Controls $61,753 0.4 551.76 0

Discounted Switch Station Upgrade
Payback Period Nuclear DDC Controls $114,27 52.6 7.38 0
(Years) Engineering Labs | Upgrade 1
46.2 aniation |D|DE C:)ntrols $42,830 449 2.86 0

* Assumes a fixed 3% discount rate

* Assumes efficiency of chiller and boiler included

*€02 enerov and rast reductinns were derated to accaunt for interactinn hatweesn tha measires

"

GXC)
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Next Steps

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

apone
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Questions
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