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The Mission

Innovative

Reliable

Affordable

Equitable
Resilient

Engaged      

Healthy

Connected

Ecological

Secure



Zero Energy 
Buildings are 
Here….

and Many 
More are 
Coming 



Districts are 
Key to our 
Zero Energy 
Future

 Economies of scale

 Shared infrastructure

 Balance across buildings

 Opportunity for enhanced “code”

 Social structures and 

accountability

 Large collective impact 
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DOE’s
Zero Energy 
Districts 
Accelerator

6 District Partners 

– Sun Valley EcoDistrict  (CO)

– Erie County Industrial Redevelopment (NY)

– St. Paul Ford Site Redevelopment (MN)

– National Western Center (CO)

– Huntington Beach Advanced Energy Community (CA)

– Catalyst Spokane (WA)

4 National Partners
Commit to provide resources and support to districts



National 
Western 
Center



Zero Energy 
District Design 
Principles

1. Optimize 
Building 

Efficiency

2. Optimize 
Thermal and 

Heat Recovery

3. Optimize 
Solar Potential

4. Optimize 
Demand 

Flexibility



Orientation and 
Natural Lighting

Enclosure 
Efficiency

Misc. Electric 
Loads

High Efficiency 
Lighting and 

Controls

District-
Connected HVAC

Optimize Building Efficiency



Optimize Building EfficiencyOptimize Solar Potential

Optimize Thermal and Heat Recovery

Industrial Waste 
Heat

Data Centers
Ground Source Heat 

Pumps
Sewer Heat 

Recovery

Examples only, not an exhaustive list.



Optimize Building Efficiency

Minimize Building-
to-Building Shading

Minimize Other 
Systems that 

Require Roof Space

Shade Parking with 
Solar Panels

Improve Potential 
for Off-Grid 
Resiliency 

Optimize Solar Potential



Optimize Building EfficiencyOptimize Solar Potential

Optimize Demand Flexibility

Accommodation of increased penetration of PV by flattening the duck 
(increasing mid-day demand). Source: Denholm et al. 2015

https://www.nrel.gov/docs/fy16osti/65023.pdf
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Pena Station

Peña Station, Denver, CO

Project Partners: Panasonic Enterprise Solutions 
Company, Xcel Energy, L.C. Fulenwider Inc., City 
and County of Denver.

Pena Station illustration provided by L.C. Fulenwider, Inc
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URBANopt –

Advanced 
Analytics 
Platform for 
High 
Performance 
Buildings and 
Districts

• Built on top of OpenStudio® and EnergyPlus™ through 
new U.S. DOE investments in tools

• Modular, open source platform; “underlying analytics” 
that can be integrated into private sector tools



URBANopt –

Three Primary 
Analytics Use 
Cases

Design of low energy campuses and 
districts using advanced analytical 
capabilities integrated into typical planning 
workflows for architects and urban 
planners. 

Design and optimization of grid-interactive 
efficient buildings (GEBs) at a district-scale 
in conjunction with distributed energy 
resources (DERs) and electric distribution 
systems.

Tools for design and operation of next-
generation district energy and control 
systems.
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Geometry/Building Data 
Input and Detailed 

Building Energy Model 
Creation

Analysis Workflows

District Thermal System 
Analysis w/Modelica

District-Scale Annual Energy 
Scenario Analysis 

Grid-Interactive 
Analysis w/ REopt/OpenDSS

What efficiency and energy 
generation levels are required to 
achieve a Zero Energy District?

Should one central system or 
multiple smaller systems be used 
and which potential thermal 
network layout is best?

What impact does the efficiency, 
demand flexibility, and distributed 
generation/storage have on the 
electric distribution grid 
requirements?

Seek Answers to these and Other 
Questions



URBANopt 
Targeted 
Outcomes

 Provide accurate, transparent, and robust analytics to support 
industry tools and applications for district-scale analysis.

 Identify opportunities for additional efficiencies and cost 
savings through the concurrent design, upgrade, and/or 
optimization of buildings, DERs, district thermal systems, and 
electricity distribution infrastructure.

 Accelerate R&D in district and campus level energy-efficiency and 
grid-interaction technologies and strategies.



High Performance 
Districts Planning 
Guide

Energy Master 
Planning

Efficiency 
First 

Loading 
Order

Lighthouse 
Projects

Capturing 
Waste 
Energy

Community 
Engagem’t

Innovative 
Financing

Utility 
Engagem’t

• Focus on Zero Energy principles that 
support high performance district 
projects

• Document best practices from Zero 
Energy District Accelerator and other 
advanced energy community projects

• Suggest what analysis is most valuable 
at what stage

• Leverage, reference, and build on 
existing resources (IDEA resources, 
RMI, etc.)

• In development – due Fall 2019



Thank you!

Questions?


