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Buckley ES “Before” Stats
v' 58,600 sf
v/ 1950’s vintage

v' Poor Building Envelope

v Natural Gas Heating
Steam Boilers

v’ Limited A/C

v No Mechanical
Ventilation



Buckley ES Goals

v’ 215t Century Learning w/
9,000 sf of additional
program space

v’ Renovate-As-New

v’ Net Zero Energy w/ EUI
< 25 kbtu/sf/yr

v Provide Excellent IAQ
and Daylighting

v’ Electrification and
Renewal of Systems

v' Upgrade Building
Envelope









"You cannot manage
what you do not
measure.”

- W. Edwards Deming



PARTIAL SCHOOL DISTRICT ENERGY USE INTENSITY
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Drastic Energy Reduction is Needed
« HVAC ~45%

* Kitchen ~20%

* Lighting ~20%

* PlugLoads ~10%

« IT ~5%



Passive &
Active Strategies

Building Orientation

Maximize daylighting and control solar heat gain

Envelope

Tight envelope for low infiltration, reduced heating and cooling
loads - to a point

High Performance MEP Systems

Quality equipment, right-sized design

On-Site Renewable

Off set energy consumption with PV



Orientation can’t change but,
Increase Roof Insulation

--- R-35.3

Increase Exterior Wall Insulation
---R-19 + R-12.6 c.i.

Improved Glazing

--- U-0.38 & SHGC 0.40

--- Double-Paned

REDUCE Infiltration!



Pressure Testing Standards

Air Infiltration Rate
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Blower Door Pressure Testing



Thermal Scanning & Imaging



COMPETING PRIORITIES

Selection Criteria
Acoustics
Emissions Implications
Fewer Compressors
First Cost
Future Adaptability
Individual Zoning
Indoor Air Quality
Low EUI
Low Life Cycle Cost
Minimal Space Implications
Operating Cost
PV Installation Size
Refrigerant GWP
Simplicity
Speed of Construction

AN N N N NN N Y Y N U N NN




ELECTRIFICATION



ELECTRIFICATION
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GEOTHERMAL HVAC — WELLFIELD & PUMPING



GEOTHERMAL HVAC - HEAT PUMP UNITS & DOAS



GEOTHERMAL HVAC

v’ Distributed Heat Pump Units
throughout - took advantage
of existing crawlspace

v Dedicated OA System with
Demand Control Ventilation

v"MERV 13 Filtration & UV
Lighting




v' 391 kw PV -> 18 EUI
v" All on the Roof

v’ Predictive Energy Model Needed



Owner’s Total Budget

$24,392,000 $360/SF

Actual Bid Results

Building $20,920,000 $309/SF (Feb.2021)
PVArray $1,100,000 $17/SF (Nov.2021)

Total $22,020,000 $326/SF



v'Leverage Available Incentives

v'Contact Utility Company Early in
Process

v'Inflation Reduction Act Potential

v'$266,789 Incentive for the Owner






