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Founded 1764

# of Buildings ~240

Gross Sq Ft. 6.5 Million

# of Students ~9000 (all undergrad)

% Residential

<50%

Heating Mix

70 % sq ft heating by nat
gas central plant. Other
buildings individually
heated/cooled.
Electricity purchased.

Energy Intensity (kBtu/sq. ft)

115 (FY17)

GHG Intensity
(kg CO,e/sq. ft)

8.2 (FY17)

GHG Emissions Goals

Net zero by 2040

GHG Emissions Scopes

1 & 2 plus T&D losses

Brown University — Quick Facts

Built: 1770 — 2018
Biggest: ~200,000 sq ft Smallest: 2,500 sq ft


Presenter
Presentation Notes
So you may be thinking – well then what are you doing talking about Greenhouse Gas Accounting ?  Before joining Amherst College I worked at World Resources Institute on the Greenhouse Gas Protocol team. During my 5 years there I was on the team that developed the Scope 3 and Product LCA standards, but I also learned a lot about corporate greenhouse gas practices.  I think this gives me some unique perspectives that I would like to share with you and that I hope can start some further conversations. 
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Brown’'s Campus Emissions Path
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Central heating loop serves 70% of campus

Campus Loop

HTHW to MTHW
Comversion

Local
Distribution
& Selected
Buildings

Central Heating Plant
Steam to Hot Water Conversion




Current water temp 350°F
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Goal is to lower the l
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It will take >10 years and >$100M to get buildings ready
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] 011G JARRLL

5 = = -
%o PLah ﬁ
5 ~A Al
- 'y
[ S v =


Presenter
Presentation Notes
First: Grad Center, Sharpe, 
Second:  Wriston
Third: Increase the overall delta T of the loop
The higher the Delta T on the first buildings the less is necessary in the next building.
Don’t design for just 40F delta T.  Aim as high as possible.
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Recycled bio-oil:

“Drop in” conversion
Low-carbon
Dual fuel capacity
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Excellent transitional solution



Brown’'s Campus Emissions Path

MT CO,e
80000 -

70000 - %

60000 -
50000 -
40000 -
30000 -
20000 -
10000 -

Beyond 2020 — Phase 2

N Recycled bio-oil for CHP (2023)
® -75% Below 2017-18

0
2007

2012

2017 2022 2027 2032 2037

Year

2042



Brown’'s Campus Emissions Path
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Low temp water can come from heat pumps
+ storage run on renewable electricity.




Low temp water can come from heat pumps
+ storage run on renewable electricity.
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Off loop buildings

Gradually transition 140 buildings off fossil fuels

Maintain campus operations

Incorporate into ongoing building and boiler renewal
Prioritize larger and higher value buildings

Explore connecting additional buildings to the loop

Leverage other renovations



Free standing houses are “easy” but expensive

(2-3x cost per unit CO, reduction)
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Free standing houses are “easy” but expensive

Renovation summer 2018

Initial plan to replace part of two-zone heating
(and not update window air conditioners)

Added $140K for air source heat pumps to provide single
system

Greater comfort
Easier maintenance
Net zero after renewable electricity

heating and cooling



Net zero by 2040:
Technologically, financially and logistically challenging
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Net zero by 2040:
Technologically, financially and logistically feasible
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