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WHAT DOES A NET ZERO CARBON (NZC) CAMPUS

LOOK LIKE?

Energy efficient Low Beneficial
buildings with temperature electrification of
low EUI (SUCF heating systems heat and
Directive 1B-2 (supply water fleet/migrate

targets or lower)  temperatures < from on-site

130F) fossil fuel

combustion

Renewable
energy
generation that
matches
campus use
profile
24x7x365

Advanced data-
driven
operations/grid
connectivity/
smart buildings

Well trained
operators and
educated and
engaged users


https://sucf.suny.edu/sites/default/files/docs/1B-2.pdf
https://sucf.suny.edu/sites/default/files/docs/1B-2.pdf
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WORDS OF WISDOM??

Roadmap

History Forecast

Start with an overall vision- a high-level a0k
roadmap

One solution does not fit all cases, 8" 7
"It Depends" is often a good answer

33% reduction from beneficial

GHG EMISSIONS - MTCO

0k ectrification of buildings
Don't be afraid to pivot
. . Mk T
Some things take longer: practice
patience N

2016 2020 2025 2030 2035 2040 2045 2050

Be opportunistic 2046
| 69,098 MTCO2e BAU w0 MTCO2e Current Portfolio === 0 MTCO2e GHG Reduction Goal (2044)
Re m e m ber th at B 5337 MTCO2e Greening of the Grid B 5160 MTCO2e CAP Efficiency Invastments B o wTCo2e Solar PV - Academic Podium
. . . . . 0MTCO2e Solar PV - Parking Canopies 0 MTCO2e 100% Renewable Electricity -22. 805 MTCOZ2e Electrification and GHX
a vision without execution is e 1 o N o o
| -2,195 MTCO2e 100% Carbon Neutral Fuel | -240 MTCO2e Reduce Fleet Emissions | -1,690 MTCOZ2e Reduce Travel and Commuting

Ca I I ed h a I I u C| N at| on B 7521 MTCO2e Commuting Vehicle Electification -3,865 MTCO2e Air Travel Offsats B 14285 MTCO2e Carbon Offsets

HIGH LEVEL ROADMAP TO NZC



. / v’ Strategic Energy

\ Management: Envelope,

o Lighting, HVAC, BMS,
cooling in all res halls, LTHW
ready

Empire
STATE UNIVERSITY OF NEW YORK Commons

v Beneficial Electrification:
geothermal well field, LTHW
distribution network, Great
Dane Heat Recovery Plant

INRe

¥ Renewable Energy with
Storage

= |-

Freedom
Apartments

v' Waste to Energy

Biodigester/
iymls*i v Carbon Offsets

A SUSTAINABLE, NET ZERO CAMPUS
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PRICE TAG TO DECARBONIZE UALBANY

Distribution and Piping
(6%)

Geo-exchange well field

L (18%)

Building Conversion to LTHW
(19%) \

About 50% of the cost is for beneficial
electrification of buildings Central Plant Modifications

(8%)
\_~

Misc./Contingency/Escalatio Zero Emissions Fleet
(7%)

Waste Infrastructure

Carbon Offsets for 15% (1%)
(5%)
Strategic Energy
Renewable Energy (11%) Management (17%)



Ea BENEFICIAL ELECTRIFICATION- BACK OF THE ENVELOPE VISION

UNIVERSITY
ATALBANY

Empire
{f
\‘ Commons

‘s e Y o, s 3 | " ' Geothermal well fields —
I %= T - M sufficient land area to meet
l . A Al L o - N .- . loads?
- = AN e w— ) IR T LTHW distribution
i ‘3——; Freedom _ N 5 ) i y network- lowe}r dT= higher
”;‘-.!; ] Apictaots W= Wy~ =y wiini ‘ . gpm= larger pipes. Feed
/ e = Nl | from two ends to utilize
‘. I:, \ /4 Dut: . | digenc . existing pipes?
{ '.i =1 Y/ | — L | = - Great Dane Heat Recovery
Plants- sizing, keep existing
plant as back-up?
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STEP 1 of 100: Absorption Chiller Replacement

University at Albany

o Sumer o BV 82321 Can the existing distribution networks
and buildings handle LTHW?

% VAV reheats have supply temperature
resets. 110F-120F for summer

¥ Steam equipment needs to be
replaced

«» HTHW-fired DHW equipment needs to
be replaced

» Can use existing HTHW pipes to
deliver LTHW during summer months

% During heating season, HR Chiller can

< (2) 1,400-ton HTHW-fired
absorbers reaching end of life

“ Repll_? ce vl\gth new %L 1| I’5OO' R i m———— provide heating to Athletic Complex
ton Heat Recovery Chiller S s and cooling to campus year-round
and (1) 2,500-ton electric < New HR Chiller can serve all summer heating loads. loads
chiller

+ Can shut down HTHW generators all summer long!

% Electrical capacity- not a % Reject excess to cooling tower or well field?
problem

Beneficial electrification achieved- well, at least for 3 months of the year.

16% estimated reduction is annual CO2 emissions!
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A WORD ABOUT EMBODIED CARBON

ETEC: All-electric, LEED Platinum, Category 2: Capital Goods (MTCO2e)
Net Zero Energy Ready
Lab Building conerete

Measured EUI: 58

32,885MT-CO2e embodied Fireprgﬂﬁng

carbon vs. 10%
Others

425 MT-CO2e/year from annual 66%

utility usage D%ﬂf”

A code-compliant building would Steel

result in 1,000 MT-CO2e/year 5%

Is this building really carbon
friendly? Calculated based on Supply Chain Emissions Factors with Margins: emissions
associated with cradle-to-shelf for the material per unit of economic value

(USEEIO database)
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