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New Buildings Institute 

NBI’s mission is to promote and accelerate the 
adoption of next practices for improving energy 
performance throughout the built environment 
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NBI…  
the virtuous cycle 

Code &  
Policy 
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• Add Headlines 
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Zero Net Energy 
Defined… 

Zero Net Energy buildings are buildings with greatly 
reduced energy load such that, averaged over a year, 100% 
of the buildings energy use can be met with onsite 
renewable energy technologies. Also known as Net Zero 
Energy. 
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Number of Projects from 2012 to 

2014 
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• Insert jpg of 2 page verified list 
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Where Are They? 
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Hawaii ZNE Projects 

ZNE Verified: 

• Energy Lab at Hawaii Preparatory Academy 

• Hawaii Gateway Energy Center 

ZNE Emerging:  

• Ewa Elementary School Portable Classroom – Oahu 

• Kalaeloa NZE Community 

• Kaupuni Village 
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Building Types 
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Ownership Type 
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Existing Building Renovation 
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18 ZNE Districts 
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TD Bank Prototype  
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Building Size 



NBI © 2014 

Energy Use Index of ZNE Buildings 
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Performance Range  
(all projects w/ measured performance data) 

n=95 

National CBECS average for Commercial Buildings 

Avg. 
EUI 
21 
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DPR Construction San Diego 
• San Diego, CA 
• 24,500 SF  
• Office 
• LEED NC Platinum 
• ILFI Zero Energy 

Building Certified 

• Callison 
Architecture 

• DPR Construction, 
Owner, 
Design/Builder  
 

Photo: DPR Construction 

Photo: DPR Construction 
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DPR Construction San Diego 
Efficiency Measures: 

• Natural ventilation 

• Daylighting  

• Roof monitors 

• Efficient HVAC 

• Solatubes and high 

performance lighting  

• 64 kW PV 

Photo: DPR Construction 

Photo: DPR Construction 
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Richardsville Elementary School 
• Bowling Green, KY 

• 72,300 SF  

• Education K-12 

• Completed in 2010 

• LEED Gold 

• $206/SF 

• Warren County  
Public Schools  

• Sherman Carter Barnhart, 
Architect 

• CMTA, Mechanical  
and Electrical 
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Richardsville Elementary School 

Efficiency Measures: 

• Ground source heat pump 

• DOAS 

• CO2 sensors 

• Daylighting 

• High performance lighting 
system with controls 

• EMS & Energy Dashboard  

 

 

 

Photo:  Sherman Carter Barnhart  



NBI © 2014 

Overall Trends  
• ZNE is achievable in a wide variety of regions 

and climate zones 

• ZNE works for many building types and sizes 

• ZNE is achievable during existing buildings 
renovations 

• Private sector is increasingly embracing ZNE 

• ZNE districts are a growing trend 

• Large proportion ZNE buildings are in the 
educational sector 
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Typical U.S. Building 
EUI = 92 

64,000 sf of PV High Performance Building 
EUI = 32 

26,000 sf of PV ZNE. Building 
EUI = 16 

14,000 sf of PV 

Courtesy: PAE Consulting Engineers  

Bullitt Center: 

begin with a 

Solar Budget 
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Packard Building  

Energy Model 
CA Title 24  

EUI = 50 

Courtesy: EHDD 
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Bullitt Center Modeled EUI: 16 

 

Courtesy of PAE Consulting Engineers 

Focus on Occupancy and Plug Loads 
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Ultra-low Energy  

Technologies and Strategies 
• Ground Source Heat Pumps 

• Ventilation: Natural, Dedicated Outdoor Air Systems (DOAS), Demand 
Control Ventilation (DCV) 

• Highly Efficient Thermal Envelope 

• Building Orientation & Glazing ratio 

• Solar Control - shading 

• Daylighting Access and Controls 

• Energy Management Systems 

• Building Dashboards 

• Radiant Heating / Cooling & Chilled Beams 

• Plug load Reductions 

• Energy Recover Systems 

NASA  Sustainability Base, CA 
Courtesy: Cesar Rubio Photography, 
McDonough & Partners 
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Solutions 
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Advanced Buildings  

New Construction Guide 

 Commercial Buildings 
under 100,000 sf 
• Office 

• Retail 

• Elementary & private schools 

• Town Halls, Fire & Police 
Stations 
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2004 

Guide Evolution 

2006 

2009 

2014 
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AB Energy Performance Tiers 



NBI © 2014 



NBI © 2014 

Codes and 

Policy 
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State Buildings ZNE goals- 
Adopted by Executive Order in 2012 

 All new state buildings and major renovations starting design in 
2025 shall be ZNE 

 50% of new state facilities beginning design after 2020 shall be 
ZNE 

 

 

 

 

 

 

 State agencies shall strive towards ZNE for 50% of existing state-
owned building area by 2025. 

45 
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Code Cycles to ZNE 

Figure 2. Code Cycles to ZNE, Source: SCE & AEC, 2009 
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Boulder Energy Conservation Code 

Commercial Buildings 

30% Better ASHRAE/IENSA Standard 90.1 
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New Construction Guide:  Tier 3 
30% 
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What does this have to do with Hawaii? 
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Hawaii State Archives 
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Hawaii Climate Change Policies 

• Initially developed a Climate Action Plan in 
1998.   

• In 2007, Global Warming Solutions Act, 
mandates that GHG emissions reach 1990 
levels by 2020 

• In 2008, The Hawaii Clean Energy Initiative 
goal of 70% energy reductions through 
efficiency and renewables by 2030 
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Hawaii Quick Energy Facts 
• Fourth lowest per capita energy use in the nation in 2011 

• In 2011, imported 93% of its energy 

• In 2013, had the highest electricity prices in the nation 

• World's largest commercial biofuel electricity generator 

• In 2013, 23% of its renewable electricity from geothermal 
energy 

• In 2013, utility-scale electricity solar energy increased nearly 
six-fold.  Now ranked third in solar generation per capita. 

 

www.eia.gov 
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Residential Buildings 

Commercial Buildings 

Transportation 

Industrial 
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How Does HI Rank? 
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ACEEE 2013 State Energy Efficiency Scorecard 

American Council for an Energy-Efficient Economy 
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ACEEE 2013 State Energy Efficiency Spending 
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http://www.bizjournals.com/pacific 
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PV cost trend makes ZNE accessible 

Source: P. Mints, Navigant Solar Services Program, 2011 
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Goal of achieving 4,300 GWh of energy savings by 2030. 
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http://www.smartgridnews.com/ Existential threat to Utilities: Grid Defection? 
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One Minute History of Utilities 

1878 Thomas Edison Incandescent Bulb 

 

 

 

1881 The world's first public electricity 
supply Godalming in the UK  

 

 

 

1882 Edison opened the Pearl Street 
Power Station in New York City 
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1935 Federal Power Act and the  

Public Utility Holding Company Act (PUHCA) 

 

"Regulatory Compact."  

The Regulatory Compact is a covenant - 

essentially a contract between the utility and 
the public 

One Minute History of Utilities 
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http://www.fierceenergy.com/ 
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Demand Response 

Code hearings last week: 2015 IgCC supports greater DR 
participation by simplifying and standardizing the Auto-DR HVAC 

• Energy Management Systems 

• Direct Digital Control 

• Smart Thermostats 

 

http://www.greentechmedia.com/ 
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By David Howard Hitchcock (1861-1943), via Wikimedia Commons 
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Robert C. Barnfield - 'Hawaiian Homes', watercolor, c. 1885.jpg 
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Comfort Profile - Honolulu 
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Monthly Comfort Chart 
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Temperature/RH Scatter 

Comfort 
Zone 

Dehumidification 
Needed 

Humidification 
Needed 

Active 
Cooling 
Needed 

Heating From 
Internal Heat 

Gains 
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Design Strategies 
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Design Strategies 
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Where do you go from here? 
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Where do you go from here? 

• Orchestrate Harmony & Synergies Among Stakeholders 

• Define Effective Technologies and Strategies for ZNE  

• Align Incentives with ZNE and Whole Building Solutions 

• Take ZNE to scale with District and Community approach 

• Develop an Energy Code Roadmap to ZNE by 2030 and 
foster adoption of advanced codes across Hawaii 
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Learn more about NBI 

http://newbuildings.org/support-nbi 
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David and Lucille Packard Foundation Building  
Courtesy: EHDD 

 Thank You! 
Ralph DiNola 

Executive Director, NBI 

ralph@newbuildings.org 

 

 

 


