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NET SITE ENERGY TARGETS
Medium Office Building in Minneapolis

MINNESOTA SB 2030

2030 CHALLENGE

OFF-SITE RENEWABLE ENERGY

MINNESOTA SB 2030

Goal of net-zero energy 
Average building:
• Based on the ASHRAE 1989 90.1 

Energy Code
• Calculated with the SB 2030 

Energy Standard Tool

2030 CHALLENGE

Goal of carbon neutrality 
Average building:
• Based on existing building 

energy use (CBECS 2003 data)
• Calculated with the EPA Target 
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MINNESOTA SUSTAINABLE BUILDING 2030                                          
CASE STUDY METRICS – www.casestudies.b3mn.org

Bear Head Lake State Park

Western U Plaza

NCC Academic Partnership 

Center

Maplewood Mall Parking 

Structure

Hennepin County 911 Facility

Kendall’s Payne Avenue 

Hardware

SCC Classroom Renovation and 

Addition

PTC Entrepreneurship Center 

and Business Incubator

BSU Decker Hall Renovation

Big Bog State Recreation Area

UMM Green Living and 

Learning Community

Washburn Center for Children

Hamline Station

MSU Science Education 

Building

Camp Ripley COE Training 

Facility

Duluth Entertainment and 

Convention Center

Tettegouche Visitor Center and 

Rest Area

NHCC Biosciences and Health 

Careers Center

Duluth Armory

Silver Creek Corner

MnSCU Mankato Clinical 

Sciences Building

Minnesota National Guard Winona 

Armory Renovation

BSU Memorial Hall Renovation

STCC Medium Heavy Truck 

and Auto Body
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RESULTS – ENERGY (DESIGN/SB 2030 STANDARD)
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Townhome Prototype
4 Units, 12 Residents
2 Stories  
5,100 ft2
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Low Rise Prototype
48 Units, 147 Residents
3 Stories 
61,170 ft2
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Low Rise Prototype
52 Units, 170 Residents
5 Stories 
67,845 ft2



Existing Throughput Systems

John Tillman Lyle, Regenerative Design for Sustainable Development, 1994
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Regenerative Systems

John Tillman Lyle, Regenerative Design for Sustainable Development, 1994
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Future Weather Files
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Vulnerability Assessment Framework

SERDP and ESTCP Webinar Series, Vulnerability Assessments and Resilience Planning at Federal Sites, 2016
Strategic Environmental Research and Development Program (SERDP)

Environmental Security Technology Certification Program (ESTCP)
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Future Weather Files
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Future Weather Files

Intergovernmental Panel on Climate Change, Fifth Assessment Report. 2014

• Morphed weather files for the Minneapolis / Saint Paul Area
• Future performance analyzed using RCP 8.5, 50th percentile
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Future Weather Files

Predicted Effectiveness of Comfort Strategies for Minneapolis / Saint Paul – Climate Consultant, UCLA Energy Design Tools Group 
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Future Weather Files

Predicted Effectiveness of Comfort Strategies for Minneapolis / Saint Paul – Climate Consultant, UCLA Energy Design Tools Group 
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Future Weather Files

• Energy use in code buildings decreases over time
• Increase in cooling load is outweighed by decrease in heating loads
• Energy use in high performing buildings stable over time

OPTIMIZEDASHRAE 90.1 - 2010ASHRAE 90.1 - 2004
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Future Weather Files
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Future Weather Files
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Regenerative and Resilient Design Strategies
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Prototype: Multi-Family Residential
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Prototype: Multi-Family Residential

Simulated Energy Use during Standard Operation and Shelter in Place Operation. Energy Modeled in IES-VE 2015
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Prototype: Multi-Family Residential

Predicted PV Production and Predicted Energy Use. Energy Modeled in IES-VE 2015, PV data from NREL PVWatts

Max PV = 789 kWh

Standard = 835 kWh

Shelter in Place = 358 kWh

Min PV = 237 kWh
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Prototype: Library
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Prototype: Library
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Prototype: Library
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Prototype: Library

Potential Areas Served by Disaster Hubs

Minneapolis
Saint Paul
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Prototype: Library

Potential Population Served by Disaster Hubs
American Community Survey, 2015

Library can support approximately 550 
people in ‘hub mode’
• Roughly 10% of population living 

within ½ mile
• Statistically will include:

• 64 people with a disability
• 125 people living within 

150% of poverty line
• 42 children under age 5
• 52 people over age 65
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Prototype: Library

Simulated Energy Use during Standard Operation and Disaster Hub Operation. Energy Modeled in IES-VE 2015

Regenerative Design: A Bridge Between Sustainability and Resilience
February 26, 2019 



Prototype: Library

Predicted PV Production and Predicted Energy Use. Energy Modeled in IES-VE 2015, PV data from NREL PVWatts

Max PV = 1513 kWh

Standard = 894 kWh

Hub = 2100 kWh

Min PV = 454 kWh
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Future Research

• Specific sizing and capacity for electricity and water systems

• Code and regulatory barriers to implementing resilient strategies

• Financial implications and possible paybacks 

• Additional assessment and modeling of critical loads

• Equitable and just access to resilient buildings  

• Resilient models of other building and program types 

• Real life design and implementation! 
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Next Steps

View the full 
report at
www.CSBR.umn
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Thank you! 
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