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A simple definition of building 
science is the study of how 
energy, moisture and air move 
throughout a building structure.

Building science is a field of 
knowledge that draws upon 
physics, chemistry, engineering, 
architecture, and the life 
sciences. 

What is Building 
Science ?



Building Envelope vs Thermal 
Barrier

Conditioned vs Unconditioned 
space

Stack Effect

Building Science :

House as a System 
Approach



Building Envelope 

4 Goal of a Building Assembly

• Moisture Control
• Air Control
• Solar Radiation
• Thermal Control



Why Seal and Insulate?

Sealing air leaks around your 
home and adding insulation 
are two of the most cost-
effective ways to improve 
energy efficiency and 
comfort in your home. 

Generally, the first place to 
start in creating an energy 
efficient living space is air 
sealing. 

Source: ENERGY STAR



Benefits of the House as a System Approach

• Address health and energy 
issues at the same time

• Reduced utility and 
maintenance costs

• Increased comfort

• Reduced noise

• A healthier and safer indoor 
environment

• Improved building durability

Source: Conservation Services Group



Everything is Interconnected

Two Tenets

• Do no harm to Occupants  

• Do no harm to the Building

• All while helping the 
environment

Source: Conservation Services Group



Electrification / Fuel Switching 

Whole Home Airsealing & Insulation

Heat Pump Heating and Cooling

Water Heaters 

Induction Cook Tops

Solar Ready / Path to Net Zero

Examples of PCEF Eligible Measures that can be 
included on projects:

https://www.portland.gov/bps/cleanenergy/documents/pcef-rfp-3-clean-energy-eligible-measures/download


Permitting considerations in Portland

Permits generally required 
• Install, change or repair any 

hard-wired electrical system
• Heat Pump Water Heater
• Heat Pump Furnace 
• Plumbing alterations
• New fan for ventilation

No permits generally 
required
• Attic Insulation 
• Wall Insulation
• Floor Insulation
• Whole Home Airsealing
• Duct Sealing / Insulation

Schedule a free 15-minute virtual meeting with a 
construction, zoning and development expert. 

https://www.portland.gov/bds/early-assistance/15-minute-appointments
https://www.portland.gov/bds/early-assistance/15-minute-appointments


Education and Customer Engagement

Energy Audit and Assessment

Whole Home Airsealing & Insulation Upgrades

HVAC / Water Heater Optimization

Renewable Energy Integration

Quality Assurance , Monitoring , Reporting

Key Elements of a Home Performance Project



• Asbestos Containing Material
• Knob and Tube or other wiring 

issues
• Particulates  (Dust, Pets, Smoke)
• Moisture (Humidity and Mold)
• Combustion byproducts (CO, NOx, 

Moisture)
• Pollutants (VOCs, Pesticides)
• Radon
• Pests
• Lead

Health, Safety, and Indoor Air Quality

Source: Earth Advantage 

https://www.epa.gov/indoor-air-quality-iaq/text-version-indoor-air-quality-house-tour


Energy Efficiency Measures Life , Safety, & Health Measures

Examples of Energy Efficiency Measures
• Floor/wall/attic insulation
• Whole House Airsealing
• Heating & Cooling  System Upgrades
• Water heater upgrade
• EE appliances
• LED lighting upgrades, etc.

Examples of Life, Health, Safety Measures
• Life & safety repair
• Mold remediation 
• New roof, structural repair, new siding
• Replacement of knob and tube electrical wiring

70 / 30 Split



Best practices for finding and selecting a contractor

• Building Performance Institute
• Building Analyst Technician
• Building Analyst Professional 
• Energy Auditor

http://www.bpihomeowner.org/
https://www.bpi.org/certified-professionals/building-analyst-technician-ba-t
https://www.bpi.org/news/stakeholder-updates-building-analyst-and-envelope-professional
https://www.bpi.org/certified-professionals/energy-auditor


Example: Costs of One Deep Home Energy Retrofit

BPI Home Energy Assessment & Report $   800

Attic Insulation with new bath fans, roof vents & air sealing $6,000

Exterior Wall Insulation $6,000

Crawlspace Insulation $4,000

Ducted Heat Pump $13,000

Duct Sealing, Duct Insulation, Duct Modifications & Filter Cabinet $6,000

Heat Pump Water Heater $4,000

Knob and Tube Wiring Replacement $7,000 11%

Roof Replacement $16,000 25%

Total $62,800

Energy Trust or State Energy Incentives $13,000

Not Eligible for PCEF Funding -$5,840

Eligible for PCEF Funding $43,960



Best Practices for completing a project 

Educating your Clients

Energy Audit and Assessment

Use licensed, insured, and certified contractors

House as a System Approach

Building Envelope Improvements - Seal, Insulate, Ventilate

Use of Energy Efficient Technologies 

Quality Assurance / Reporting



Portland Clean Energy Fund 
Installation Checklists

 Heat Pumps
 Attic, Wall, & Floor Insulation
 Whole House Airsealing
 Ventilation
 Water Heaters
 Duct Sealing and Insulation
 and More!

https://www.portland.gov/bps/cleanenergy/guide-rfp-3/energy-efficiency-and-renewable-energy
https://www.portland.gov/bps/cleanenergy/guide-rfp-3/energy-efficiency-and-renewable-energy


James Metoyer

james@advancedenergyinspections.com
advancedenergyinspections.com

Thank You

mailto:james@advancedenergyinspections.com
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