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EarthAdvantage
Design | Build

Earth Advantage Training

www.earthadvantage.org

http://www.earthadvantage.org/


EarthAdvantage
Design | Build

Find Energy Raters & Incentive Programs

www.BetterBuiltNW.com

http://www.betterbuiltnw.com/


EarthAdvantage
Design | Build

NEEA Fact Sheet:

OR Energy Code – Additional Resources

Download here: www.earthadvantage.org/resources/publications.html

http://www.earthadvantage.org/resources/publications.html


EarthAdvantage
Design | Build

OR Energy Code – Additional Training
BetterBuiltNW
On-Demand Trainings (1-3 hours)
• Top 10 Best Practices for Today’s Homebuilder

• Building with Ducts Inside Conditioned Spaces

• On The Level Series
betterbuiltnw.com/resources/online-trainings-2021-
oregon-residential-energy-code

Oregon Building Code Division 
On-Demand Training Video (35 mins)
• 2021 ORSC Energy Code Update

https://www.youtube.com/watch?v=wPXewV2y-94

https://www.youtube.com/watch?v=wPXewV2y-94
https://betterbuiltnw.com/resources/online-trainings-2021-oregon-residential-energy-code
https://www.youtube.com/watch?v=wPXewV2y-94
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- Oregon State CCB
- AIA LU/HSW
- ICC

A link to submit your request for CEs will be provided at end of the session.

GoToWebinar tracks attendance. In order to receive CE credit, attendees must 
attend the full hour presentation ending at 1PM. 

Optional Q&A may extend beyond 1PM and isn’t required in order to earn CEs. 

CE Credits available through Earth Advantage



Greg Davenport 
Performance Construction Manager, Pacific NW
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Disclaimer
Greg Davenport and Mitsubishi Electric Trane HVAC US LLC assume no responsibility or 

liability for any errors, misrepresentations, misinterpretations or omissions in the content 
of this presentation. The information is provided with no guarantees of completeness, 

accuracy, usefulness or timeliness.

Attendees are encouraged to consult with state and local building and code officials and 
review the ORSC which can be found here:

https://www.oregon.gov/bcd/codes-stand/Pages/index.aspx

https://www.oregon.gov/bcd/codes-stand/Pages/index.aspx
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Mandatory date for implementation: October 1, 2021
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New 2021 ORSC Energy Use



12/2/2021Greg Davenport   |   ©2020 Mitsubishi Electric Trane HVAC US - Confidential 11

RNC Heating and Cooling Loads

Variable Capacity Heat Pumps (VCHP) offer energy efficient 
solutions for every home

Home size 
(sq ft)

2006 IECC 
Heating (Btu)

2018 IECC 
Heating (Btu)

DOE Zero 
Energy Ready 
Heating (Btu)

Passive Heating 
(Btu)

Passive Cooling 
(Btu)

500 14,000 10,000 9,000 5,500 6,000

1,000 28,000 20,000 18,000 11,000 12,000

1,500 42,000 30,000 27,000 16,500 18,000

2,000 56,000 40,000 36,000 22,000 24,000

2,500 70,000 50,000 45,000 27,500 30,000

Approximate heating loads for 25F Winter (95F Summer)



12/2/2021Greg Davenport   |   ©2020 Mitsubishi Electric Trane HVAC US - Confidential 12

Home Energy Use
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12%
73% 84%

89%

67%

Variable Capacity Heat Pump Adoption 
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VCHP systems provide energy efficient heating 
and cooling that meet new code

Using ductless indoor units 
can eliminate ductwork

Cooling used to be an upgrade in the Pacific NW  
Recent extreme weather events have made cooling 

essential for comfort and safety

Cold climate heat pumps can heat homes efficiently down 
to -15F design temp with little or no supplemental heat 

when properly designed
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2021 ORSC 
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Balanced Ventilation in Oregon

Spot HRV/ERV that meet ASHRAE 62.2 minimum fresh air 
requirements – may need >1 for large homes

Ducted HRV/ERV combined with central air handler

Ducted HRV/ERV with separate ductwork

Supply fans and exhaust fans with interlocked controls
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Spot ERVs – normally provide 100 CFM or less
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Heat Pump Hot Water Heaters
Pathway for extra energy credit under ORSC

Northwest Energy Efficiency Alliance (NEEA): 
Domestic hot water equals ~18% of home energy use

60% energy savings over standard electric hot water system

NEEA: ~$350 savings per year and $3,500 lifetime compared to 
standard electric hot water system

May need ducting kit if used in conditioned space

100% electric,  may qualify for utility rebates
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2021 ORSC
Ducts: inside conditioned space 

or deeply buried
Exceptions     - 5% of HVAC system can be outside conditioned space

- insulated/air-sealed mechanical room 
- conditioned crawlspace or attic 
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• Poorly insulated ducts can result in thermal losses of 10-45% of total space conditioning 
energy use

• US DOE Building America: 
properly installed buried ducts can reduce thermal losses to 3% or less

https://basc.pnnl.gov/case-studies/building-america-top-innovations-2013-profile-
buried-and-encapsulated-ducts

https://basc.pnnl.gov/case-studies/building-america-top-innovations-2013-profile-buried-and-encapsulated-ducts
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Pros Cons

Lowers heating/cooling loads ~10-20% Many HVAC contractors not familiar 
with good ducts inside strategies

Lower loads may mean smaller, less 
expensive HVAC systems

May result in framing adjustments, 
such as open web trusses

May improve comfort

Smaller, efficient ductwork easier/less 
expensive to install
Lower energy bills for homeowner

Ducts Inside Pros and Cons
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Inside Conditioned Space Buried Ducts
~25% more efficient than buried 

ductwork
Simple transition for many 
builders/HVAC contractors

Lower risk of condensation issues Risk of condensation on ductwork 
– varies by climate

May be more expensive/complex 
than buried ductwork

Work in attic has risk of damaging 
ductwork

Ducts Inside Conditioned Space 
vs. Buried Ductwork
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Provides all heating 
and cooling

High-efficiency
variable capacity heat pump

Nearly all electric home
Nearly net zero
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Design Flexibility 
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Slim Duct Systems 
Reduce Ductwork 

Size: 37 x 29 x 9 7/8 inches

Bottom return or rear return air –
can add fresh air on return side

Variable speed fan – up to .6 static 
pressure

Capacity 9, 12, 15, 18, 24, 30, 36, 
and 42 K Btu (larger sizes have 
slightly larger dimensions)

Can be attached to single zone or 
multi-zone ODUs
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Hybrid Ductless and Ducted VCHP 
Systems Reduce Ductwork

and
Make Ducts Inside Conditioned 

Space Much Easier$?
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Compact Duct Design
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Small trunk line in soffit ceiling with 
Unico small duct terminations

Habitat Tacoma Horizontal Ducted 
Version 2.0
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Habitat Tacoma Horizontal Ducted 
Version 3.0

Ducts inside conditioned space 

Smart compact duct systems
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Horizontal Ducted Systems 
with Smart Compact Duct Design 

• Design temperatures 7/90
• Cold climate heat pump 
• Supplemental heat not 

required
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1,000sf 3-bed rambler

15k Btu cold climate heat pump

Ducts inside conditioned space

Smart duct system, 
~45 feet total duct length

Horizontal ducted system 
with bottom return
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$?
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Horizontal Ducted in Truss Tunnel

Design temps 9/92

Cold climate heat pump, 
supplemental heat not required
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Additional Resources:
Division website - Oregon.gov/bcd
Technical questions - BCD.PTSPtech@oregon.gov
Program contacts - Oregon.gov/bcd/Pages/contact-us.aspx
Residential Structures Program - Oregon.gov/bcd/codes-
stand/Pages/residential-structures.aspx

2021 ORSC

mailto:BCD.PTSPtech@oregon.gov
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To receive Continuing 
Education (CE) 

credits, please submit 
the form at this link: 

https://eai.wufoo.com/forms/hvac-solutions-for-new-orsc-ce-form/

https://eai.wufoo.com/forms/hvac-solutions-for-new-orsc-ce-form/


Questions?

Greg Davenport
Performance Construction Team

gdavenport@hvac.mea.com
206-719-2448

mailto:gdavenport@hvac.mea.com
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