
Ground Source Heat Pump System 
BIG buffer tank 
for Makeup Air
• 3,000 gallons
• Allows 

“dumb” heat 
pumps to pumps to 
meet varying 
loads 

• Reduces 
peak load on 
heat pumps

• Reduces 
peak load on 
borehole field
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DD Energy Modeling and Optimizing Systems



• Near Net Zero since 2012
• Renovation
• Biophilia

• SF: 40,000 sf
• Existing Building EUI: 89 kBtu/sf/yr (actual)
• EUI: 31 kBtu/sf/yr (modeled)
• EUI with Renewables: 25 kBtu/sf-yr
• LEED Cert: Platinum
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Pre-Renovation Wall Conditions



Detail at floor slab



Thermal diagram
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Pre-renovation Post-renovation

Existing Building Envelope New Building Envelope
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Integrated design



Daylighting strategy







Window head



Total building energy intensity

EIA Benchmark from – Commercial Building energy Use Survey 2003 



OUTCOME

• Model Net-Zero Renovation
• Out-performing almost all New Construction
• Biophilic Design



NRG Systems
OWNER Wind NRG Partners, LLC
DESIGN TEAMArchitects – Maclay ArchitectsMechanical , Electrical & Fire Protection – Salem Engineering / LN ConsultingStructural & Civil – Engineering VenturesPreconstruction Services – Erickson ConsultingEnergy Consultant – Energy BalanceLandscape - TJ Boyle and AssociatesLighting Design – Naomi Miller Lighting DesignFire Protection - Chase Engineering, PC
CONSTRUCTION TEAMGeneral Contractor – Breadloaf Construction / HP Cummings Construction

• SF: 31,000 sf
• EUI: 17.7 kBtu/sf/yr (actual)
• EUI w/ Renewables: 9.4 kBtu/sf-yr
• LEED Cert: Gold

• SF: 46,000 sf
• EUI: 18.2 kBtu/sf/yr ( actual)
• EUI w/ Renewables: 12.8 kBtu/sf-yr
• LEED Cert: Gold

Building One - 2004

Building Two - 2008• Near Net Zero since 2004 + 2008
• 75,000 sf Office and Manufacturing
• Thousands of visitors / year





Integrated Environmental Design & Systems

Energy conservation
Daylighting
Renewable energy usage 
Pond for cooling 
Storm water management









Energy Conservation


