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ZNEB Topics

Why Buildings?

 Zero Net Energy Buildings (ZNEB) Task 
Force Background & Recommendations

 ZNEB Progress and Programs 
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Why Buildings?
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U.S. Primary Energy

Consumption by Sector

Source: U.S. Department of Energy, 2007
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Buildings in Massachusetts consume 54 percent of energy 
in the Commonwealth and contribute 40 percent of  the 
state’s greenhouse gas emissions.
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BACKGROUND: 

Zero Net Energy Buildings Task Force

Governor Patrick Establishes Task Force:

 March 2008 - 2009

 More than 70 building and energy experts from private and public sectors

Governor’s Charge to the Task Force: 

 Point the way toward broad marketability of zero net energy residential and 

commercial buildings in the private sector by 2020, and universal adoption of 

zero net energy buildings for new construction by 2030;

 Specify an interim standard for state-owned construction that is significantly 

more stringent than the current Mass LEED Plus benchmark; and

 Develop specifications for the first state-owned zero net energy building by 

January 1, 2010.
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ZNEB Task Force

Zero net energy building defined:

A zero net energy building is one that is optimally 

efficient and, over the course of a year, generates 

energy onsite, using clean renewable resources, in a 

quantity equal to or greater than the total amount of 

energy consumed onsite.
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ZNEB Task Force: Existing Buildings
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Given the extensive existing building stock as well as 

limited new construction, the Task Force decided it 

was imperative to address existing buildings.

Existing building stock includes industrial, 

residential, and commercial; office, mixed-use, multi-

family, institutional, etc. 

Multiple Barriers/Challenges to ZNE:

 Retrofit/renovation financing

 Technical barriers/lack of experts

 Understanding of incremental approach

 Constraints for onsite renewables

 Tenant vs. landlord incentives

 Varying energy loads/demand

 Changing configurations (commercial)

 Lack of sub-metering and/or energy information
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ZNEB Task Force: Getting to Zero

44 recommendations that fall into four general categories that address both new and 

existing buildings

1) Establishing minimum performance standards based on energy use 

per sq/ft

2) Benchmarking; reporting and tracking energy use data for all 

buildings

3) Incentives to help address regulatory and financial barriers

4) Workforce development and public education initiatives
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The recommendations are outlined in the 
written report, Getting to Zero, which is 
available at www.mass.gov/eea
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ZNEB Progress: State Building Code

Promote improved building performance by creating pathway for 

increasing energy efficiency that is strengthened over time.

Base Building Code

 January 2010, MA adopted latest national model code, International 

Energy Conservation Code (IECC 2009), along with ASHRAE 90.1-2007 

standard as its base building code

 Update and strengthened every three years in accordance with IEC

 Appendix to IECC (20% more stringent than base energy code) and can be 

voluntarily adopted by municipalities

 Sixty-four municipalities have adopted
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ZNEB Progress: Benchmarking and 

Building Labeling

Create market-value for energy performance and 

incentivize efficiency investments as well as promote 

energy awareness among occupants, visitors, etc.

 Received $2.6 million from US DOE to pilot a residential 

labeling program in seven communities in Western, MA; 

Pilot to be launched this summer

 DOER released a white paper on Commercial Building 

Labeling with recommendations to implement a pilot
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ZNEB Progress: Financing
Energy Efficiency Financing:

 Utility Programs: State’s investor-owned utilities developed three-year Energy Efficiency 

Investment Plans, which were approved by MA Department of Public Utilities (DPU) in 

January 2010.  These plans have an “efficiency first” goal across all building sectors.

 Public Building Efficiency: Clean Energy Investment Program (CEIP)

Renewable Energy Financing:

 Solar Thermal Pilot (Mass Clean Energy Center)

 Commonwealth Solar 2 (Mass Clean Energy Center)

 Solar at State Facilities

 Solar RPS Carve-Out: MA Solar Credit Clearinghouse

 New solar program launched in January 2010

 SRECs will result in a significant revenue stream for solar projects 
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ZNEB Progress: Education, Training, and 

Workforce Development

Clean Energy Center

 Clean Energy Center (CEC) awarded $4 million in 2009 for clean 

energy/efficiency jobs training.

 CEC established $1 million Pathways Out of Poverty green jobs training 

initiative for energy efficiency and building science training for lower 

income residents.

 $6 million grant from the U.S. Department of Labor awarded to MA, for 

workforce training (for an estimated 1,400 people) in the fields of energy 

efficient building construction and retrofit, biofuels, renewable electric 

power, sustainable manufacturing, environmental protection, and green 

construction. 

DOER/Board of Building Regulations and Standards (BBRS)

 Training sessions on the new base building code and stretch code for state 

building code officials—also open to building operators. 

 DOER developed ZNEB case studies accessible on web.12
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State Projects and Programs

 Broke ground in the fall of 2009 on Commonwealth’s first zero net energy 

building at North Shore Community College. 

 Leading by Example Program installing advanced metering at up to 17 million 

square feet of state facilities –Phase 1; Enterprise Energy Management System 

(EEMS).

 A new buildings Executive Order being developed to strengthen the current Mass 

LEED Plus standard, requiring advanced energy efficiency and renewable energy 

targets. 
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The Commonwealth, through its Leading by Example Program, 

seeks to demonstrate optimal building energy performance 

through an array of energy efficiency and renewable energy 

initiatives.
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NSCC: 

Health & Student 

Services Building
Expected Occupancy, September 2011
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Lowell Trial Court Zero Net Energy 
Feasibility Study

Mark Walsh-Cooke – Arup 



16 Lowell Trial Court Site



17 Lowell Trial Court Site images
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Lowell Trial Court 250,000 sf Program

 5 Court Divisions

 16 Jury Courtrooms
- Judicial & Jury Deliberation Suites

- Jury Assembly

 Clerk & Probation Transaction Offices

 Detainee Holding

 Library, Grand Jury, District Attorney

 Building and Court Support 
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Zero Net Energy Project Approach

 Benchmark Research

 Alternative Energy Solution

 Preferred Energy Solution
- Energy Reduction Strategies

- Renewable Energy Strategies
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Energy Cycle
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Lowell Trial Court Basic Building 
Configurations & Siting



22 Lowell Trial Court Courtroom Configurations

2 Courtrooms/Floor 6 Courtrooms/Floor

4 Courtrooms/Floor 6 Courtrooms/Floor
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Lowell Trial Court Proposed Configuration

4 courtrooms per floor
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New Buildings Institute Core Performance 
Requirements

 Energy Code Compliance  

 Air Barrier Performance

 Minimum IAQ performance

 Below Grade Exterior Insulation

 Opaque Envelope Performance

 Fenestration Performance

 Lighting Controls

 Lighting Power Density

 Mechanical Equipment Efficiency Requirements

 Dedicated Mechanical Systems

 Demand Control ventilation

 Domestic Hot Water System Efficiency

 Fundamental Economizer Performance



Energy Reduction Strategies



26 Fall River Trial Court MA LEED Plus –DCAM Standard
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Base Strategies for Energy Reduction

 Improved Façade Performance

 Total Energy Wheels

 CO2 Control of Fresh Air

 Variable Speed Drives

 Premium Efficiency Motors

 Systems Commissioning
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Fall River Trial Court Energy Reduction
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29 Natural Ventilation



30 Enhanced Façade Design
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Tinted



31 Chilled Beams for Office Areas



32 Displacement Air Supply for Courtrooms



33 Daylight and Artificial Lighting



34 Ground Source Heat Pump
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Management Issues

 On-going commissioning

 Occupant awareness

 Performance dashboard in public areas

 Equipment purchasing
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Lowell Trial Court Energy  Reduction

Energy Consumption with Proposed Systems Compared to Base
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Renewable Energy Strategies
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Renewable Options Considered

 Solar Wall

 Photovoltaics

 Solar Thermal

 Wind Power

 Biofuel CHP

 Biofuel Boilers

 Hydropower *
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Renewable Options Considered

 Solar Wall

 Photovoltaics

 Solar Thermal

 Wind Power

 Biofuel CHP
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Renewable Options Considered
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Lifecycle Costs
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Costs
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Renewable Energy
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Options Considered
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Proposed Option 2E

36 % Renewables Zero Net Energy
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Renewable Options Considered

Cost

 Solar Wall ($208,000)

 Photovoltaics $2- $3.6m

 Solar Thermal $1.3m

 Biofuel CHP $500,000

 Biofuel Boilers $120,000
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Thank youQuestions ?


