Toward a Carbon Free Fulure

A Case Study In Sustainable Innovation
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Stats

Students
36,000

Employees
10,000
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Buildings
370

¥ MEDICAL CAMPUS {
. 2 s & Campus Area
S LD 140 acres

Site EUI
118 kBtu/sf

Emissions

56,600 MTCO2e
(66% below 2006)




Boston University Sustainability

Climate Action Plan Goals

Prepare Net Zero Act on Climate Integrate
{o] Direct Indirect Change CAP with
Climate Emissions Emissions Education BU

Strategic
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Change by 2040
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Stats

Bldg. Area
345,000 sf

Stories
19

Measured Site EUI
40 kBtu/sf -yr
(26 with solar)

Emissions
Zero MTCOZ2e
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Reason #1 Resilient Design
Prepare for climate change
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Reason #2 Net-zero direct emissions

Carbon free building

Base Case

Electricity

1,388,488
kg CO.e

Efficiency

Electricity

Electrification
Geothermal
(Fossil Free)

Electricity

988,901
kg CO,e

Renewables

Carbon
Free

Electricity

Zero
kg CO.e






Reason #2 Net-zero direct emissions

Diagonal louver facade design

»~

Diagonal Louvers Along Double Bay Depth: A diagonal louver in front of 60%
vision glazing is used in the deep floor plate zones to cuts out the solar gain
and drive daylight deep into the plan.



Reason #2 Net-zero direct emissions

Sawtooth fagade design

Saw Tooth Facade Along Single Bay Depth: A vertical sawtooth with 40%
vision glazing is used on the shallow single bay depth floor plate zone where
daylight does not need to penetrate as deep into the floorplate.



Reason #2 Net-zero dlrect emissions
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Reason #2 Net-zero direct emissions

Total
Energy
Wheel

Exhaust Air‘

Outdoor Air

Ory Bulb Temperature in °F

Absolute Humidity in gr/lb

Passive
Dehumidification
Wheel

Return Air



Reason #2 Net-zero direct emissions




Reason #2 Net-zero direct emissions
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Bore Field

A Closed Loop
A Water

Ve

A 31 Bores
A (3 test+ 28)

A 1,500 Feet deep

A 300 Tons
A 9 Circuits



Reason #2 Net-zero direct emissions

Design considerations

Thermal Exchange
T High-Performance GeoExchange (HPGX)
T Larger, stronger pipe (fiberglass)
T Concentric design
T Improved thermal exchange
T Enables loop depths of 1,000 1 1,500 ft

Borehole Verticality

THoles fAwal ko with variati on
hardness, fracturing

T Displacement increases with depth
T Potential for borehole collisions
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Reason #2 Net-zero direct emissions

MODELED HOURLY HEATING + COOLING LOADS TOTAL ANNUAL
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Reason #2 Net-zero direct emissions
Renewable energy

BU Solar

Track & Tennis Center

Ve

Generating A 734,000 xwhiyr
734,000 kWh/year .

i A 280,000 kwnayr
Booth Theater : i 7 4 | /" //' .

: A 1 | e A 110,000 «whiyr

Generating ; e I T
110,000 kWh/year y > =7 R
.. Total
g5 Buicksteet A 1,124,000 kwhiyr

s
/ enerating
p @ 280,000 kWh/year




Reason #2 Net-zero direct emissions
Renewable energy

BU Wind
A 205,000,000 kwhr



