
1

Electrification in Colorado in 2022: Design Considerations for Plumbing 

Engineers

February 16, 2022

Bobby Henderson 

LONG Building Technologies



2

You want me to Electrify what now??

• State Level

• City of Denver

• Other Jurisdictions

• Heat Pump Technology
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You want me to Electrify what now??



May 30, 2019 
HB19-1261 - Climate Action Plan To Reduce Pollution

(g) ACCORDINGLY, COLORADO SHALL STRIVE TO INCREASE RENEWABLE ENERGY GENERATION AND ELIMINATE 
STATEWIDE GREENHOUSE GAS POLLUTION BY THE MIDDLE OF THE TWENTY-FIRST CENTURY AND HAVE GOALS OF 
ACHIEVING, AT A MINIMUM, 

A TWENTY-SIX-PERCENT REDUCTION IN STATEWIDE GREENHOUSE GAS 
POLLUTION BY 2025, A FIFTY-PERCENT REDUCTION IN STATEWIDE 
GREENHOUSE GAS POLLUTION BY 2030, AND A NINETY-PERCENT 
REDUCTION IN STATEWIDE GREENHOUSE GAS POLLUTION BY 2050.
THE REDUCTIONS IDENTIFIED IN THIS SUBSECTION (2)(g) ARE MEASURED RELATIVE TO 2005 STATEWIDE GREENHOUSE GAS 
POLLUTION LEVELS.



• Colorado GHG Pollution Reduction 

Roadmap – Published 2019
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• Colorado GHG Pollution Reduction 

Roadmap – Published 2019
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Office of Climate Action, 

Sustainability, and Resilience 

(CASR)

January 2021 – Net Zero Energy Buildings and Homes Report
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January 2021 – Net Zero Energy Buildings and Homes Report

Office of Climate Action, 

Sustainability, and Resilience 

(CASR)
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January 2021 – Net Zero Energy Buildings and Homes Report



10

Timeline:

• November 2021 – Energize Denver Bill 
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Timeline:

• November 2021 – Energize Denver Bill 

January 2023 January 2025 January 2027

Water Heater 

Replacements

Elec Feasibility Electric + renewable (w/o 

HP)

No Change from 2025

Space Heat 

Replacements

Elec Feasibility 

and updating 

load calcs 

(furnaces)

Elec Feasibility and 

updating load calcs (gas 

boilers)

Provisions to include gas 

boiler/tank combinations 

– 50% Electric*
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February 2022 – Code Adoption Technical Advisory Committees

Summer 2022 – Public Comment before Legislative Process
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Other Jurisdictions

City of Boulder 

• Net Zero new Commercial buildings by 2031, working 

with individual developers for incentives

• 2023 code update upcoming

City of Louisville

• Adoption of IEC 2021 – Requiring “Electric Ready” 

buildings

Other States (WA, CA, NY)







Storage Heat Pump Water Heaters

Air-Source

• Lower COP’s (up to 4.0 UEF)

• Air Flow and Noise 

Requirements may constraint 

application

• Typically R-134

• Limited Sizes

• Limited Ambient Operating 

Conditions
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SPLIT SYSTEM HEAT PUMPS

Air-Source

Water-Source

Waste-Water Source

Available Refrigerants:
• R-134

• R-513

• R-744 (CO2)



Heat Pump Water Heater Design Options

Water-Source DHW Heat Pump

• Higher COP’s

• Flexible Condenser Water 

Temperatures

• R-134, 513, 744

• Higher Installed Cost

• Will likely require electric 

boiler backup for condenser 

water heat



Heat Pump Water Heater Design Options

Ground-Source DHW Heat Pump

• Higher COP’s (up to 5.5)

• Flexible Condenser Water 

Temperatures

• R-134, 513, 744

• Ground-Source projects carries 

higher installation costs



Heat Pump Water Heater Design Options

Air-Source DHW Heat Pump

• COP’s up to 5.0 

• COP’s very dependent on 

Ambient Conditions

• Freeze Protection Required

• R-134, 513, 744



Air-Source (Ducted) DHW 

Heat Pump

• COP’s up to 5.0 

• COP’s less dependent on 

Ambient Conditions

• High Airflow Requirements

• Freeze Protection May Still 

be Required

• R-134, 513, 744

• May not meet IECC code 

(pending amendments)



Wastewater-Source DHW 

Heat Pump

• COP’s up to 5.0 

• Less Reliant on Ambient Air 

Conditions

• Unfamiliarity in the 

marketplace

• Freeze Protection May Still 

be Required

• R-513

• May qualify for high IECC 

points



Solar DHW System

• Renewable

• High Installation Costs

• Market Unfamiliarity / 

Hesistance

• Freeze Protection Still 

Required

• May be paired with Heat 

Pump
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Other Design Considerations

•Electric Backup Considerations (Annual COP?)

•Simultaneous Cooling Options

•Sequencing Panels / Resistance Heat Controllers

•Grid Flexibility Tie-Ins

•Hybrid Gas/Electric – Code Depending

•Tying in with Heating / Cooling Systems

• 4-Pipe Systems

• ASHRAE Applications 2015 - 50.25

Sizing Boilers for Combined Space and Water 
Heating     



Other Design Considerations

• Refrigerant Phase Out Timeline

Phase out by 2040

Phase out by 2024

Natural
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