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Path to Zero Energy, and Zero Carbon
Feasibility Study

Town of Brookline - The John R. Pierce School
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MSBA SCHOOLS EMBRACE A SUSTAINABLE FUTURE 12/2/2021 A
PIERCE SCHOOL

runing & Growing Together.




Goal: Zero Carbon Design

Brookline Goals: Zero Carbon by 2050, No Fossil Fuels

Road Map to Net-Zero with renewables
Grid is increasingly clean

Reduced health risk from toxic fumes
Potential to reduce costs

MSBA Core Values: NE-CHPS, LEED

« Consistent with Commonwealth Initiatives
« Massachusetts new Climate Legislation ‘
« Governor’s Executive Order 594- Carbon Neutrality by 2050
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COLLABORATIVE FOR
HIGH PERFORMAMCE

o, 23 SCHOOLS.

Sustainability Strategy:




We are here!

Winter 2021 Spring + Summer 2021 Fall 2021 2022
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Pierce School Today
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Pierce School Today

1974 Open School 1854 Age of Reform Products of their Times
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|suolly + acoust|cc1||y mtense - ™ GeneroUst proportioned frnword Iooklng
- Moments of quirky delight N /,7/ Quiet craft + quality Could be more inviting + aécessmle
Difficult to navigate Now an island on the campus Systems and envelope neged upgrading



Sustainability Priorities

Maximizing daylighting

Indoor Air Quality,
ventilation/filtration,
healthy materials,
acoustics

Sustainable
transportation,
encouraging non-car
transportation

Great outdoor learning
and play spaces

Decarbonization:
electrification of
building systems

Minimizing loads /
energy efficiency, heat
pumps and geothermal

Maximizing onsite
renewable energy
generation: PV

Purchasing any
additional electricity
from renewable
resources

Potential reuse of
existing building
elements

New construction with
low-carbon materials
for structure,
envelope and interiors

Certifications, MSBA:
LEED or NE-CHPS

Possible

ILFI Zero Carbon:
aligns with

Town of Brookline and
MSBA goals
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Outdoor Spaces and Connect

Compact Footprint Creating

Conditions
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Energy Use
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Energy Use Intensity
by different loads

Energy Use Intensity 23.17 6 05 20.98
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@® Equipment @ Heating Lighting @ HotWater @ Pumps

Note: Preliminary analysis meant for comparison. Final values will vary as the design progresses.



Embodied and Operational Carbon Emissions

Operational Carbon Emissions

Total Carbon Emissions

CO 2 Emission
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Embodied and Operational Carbon Emissions

Operational Carbon Emissions

Total Carbon Emissions
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Selected Option

New building connected to Historic Building



Connection with Park

RAISED

LEVEL 1
ARRIVAL PLAZA

LEVEL1
COURTYARD
ACCESSIBLE
RAMP TO LEVEL 2

54 HARVARD [LC

LEVEL 2
ARRIVAL PLAZA

PLAY AREA

TOWN OF BROOKLINE




Daylight & Connection Program Test-Fit Fagade Development
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Strategies
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EUI = Energy Use Intensity

7ERO TOOL BASELINE High efficiency boilers Additional insulation All electric systems Remaining needs to be met
Energy recovery exceedlng code Ground source heat pumps, with:
Building Management Reduced window/wall Geothermal bore fields onsite PV
Systems ratio Reduced Lighting Power offsite green power
Density

Advanced Building
Management Systems

MassSave incentives:
EUI below 25

ENERGY CODE BASELINE

STRETCH CODE

EQUIVALENT FOR LEED FOR IMPROVED ENVELOPE
SCHOOLS SILVER

BEST PRACTICES MECHANICAL

IMPROVED SYSTEMS
WITH GEOTHERMAL

449 40m 36 19




Daylight and Glare Control

< Never Daylit Mostly Daylit » GE # of Glare Hours (>1000lux)
0% Gow
> All options will
benefit from
exposure-specific
design of windows
and shading
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> As we develop
plans for selected
design, there is an
opportunity to tune
outdoor activities
to best exposure




Path to Zero Carbon: Issues to address at start of SD

Building-Integrated Solar PV on overhangs on south facades
to maximize solar PV
induction cooktops
below building or in the park across the street
refine summer programming

interior and exterior building material HPDs






