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What is Building
Science ?

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.
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Building Science :

House as a System
Approach

Building Envelope vs Thermal
Barrier

Conditioned vs Unconditioned
space

Stack Effect

¥ Dryer Vent

Outdoor Faucet
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Building Envelope

4 Goal of a Building Assembly

e Moisture Control
e Air Control
 Solar Radiation

e Thermal Control
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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.

COMEDRT ZOME

PROPERLY INSTALLED INSULATION MAKES IT LESS EXPENSIVE
TO KEEP YOUR HOME IN THE COMFORT ZONE.

Source: ENERGY STAR
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Benefits of the House as a System Approach

Address health and energy
issues at the same time

Reduced utility and
maintenance costs

Increased comfort

HOUSE as
a SYSTEM

Reduced noise

A healthier and safer indoor
environment

Improved building durability

Source: Conservation Services Group
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Everything is Interconnected

Two Tenets

* Do no harm to Occupants

* Do no harm to the Building

HOUSE as
a SYSTEM

e All while helping the
environment

Source: Conservation Services Group
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Examples of PCEF Eligible Measures that can be
included on projects:
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https://www.portland.gov/bps/cleanenergy/documents/pcef-rfp-3-clean-energy-eligible-measures/download

Permitting considerations in Portland

Permits generally required No permits generally
: required

* Install, change or repair any

hard-wired electrical system e Attic Insulation
* Heat Pump Water Heater « Wall Insulation
* Heat Pump Furnace * Floor Insulation
 Plumbing alterations * Whole Home Airsealing
* New fan for ventilation * Duct Sealing / Insulation

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

PCEF


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

Key Elements of a Home Performance Project
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Health, Safety, and Indoor Air Quality

Asbestos Containing Material

Knob and Tube or other wiring
issues

Particulates (Dust, Pets, Smoke)
Moisture (Humidity and Mold)

Combustion byproducts (CO, NOXx,
Moisture)

Pollutants (VOCs, Pesticides)
Radon

Pests

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

70 / 30 Split

Examples of Energy Efficiency Measures
* Floor/wall/attic insulation

* Whole House Airsealing

* Heating & Cooling System Upgrades

* Water heater upgrade

* EE appliances

e LED lighting upgrades, etc.

Examples of Life, Health, Safety Measures
* Life & safety repair

e Mold remediation

* New roof, structural repair, new siding

* Replacement of knob and tube electrical wiring

m Energy Efficiency Measures  m Life , Safety, & Health Measures
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Best practices for finding and selecting a contractor

* Building Performance Institute
* Building Analyst Technician
e Building Analyst Professional
* Energy Auditor

. Snugg pro
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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 S 800
Attic Insulation with new bath fans, roof vents & air sealing $6,000
Exterior Wall Insulation $6,000
Crawlspace Insulation S4,000
Ducted Heat Pump $13,000
Duct Sealing, Duct Insulation, Duct Modifications & Filter Cabinet $6,000
Heat Pump Water Heater S4,000
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  -55,840

Eligible for PCEF Funding  $43,960
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Best Practices for completing a project
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Portland Clean Energy Fund
Installation Checklists

O Heat Pumps

O Attic, Wall, & Floor Insulation
O Whole House Airsealing

d Ventilation

O Water Heaters

O Duct Sealing and Insulation
O and More!
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EMEDAY Office of ENERGY EFFICIENCY

ENERGY & RENEWABLE ENERGY

WHY HOME IMPROVEMENT
EXPERT?

An easy way to get a quality job.

Research findings reveal significantly
reduced energy savings and potential
performance risks where home
improvements are not properly installed.
To help homeowners address this
challenge, the U.S. Department of Energy
has compiled world-class expert guidance
from industry leaders and national
laboratories in factsheets and checklists
under the name Home Improvement
Expert. Homeowners can leverage

these expert recommendations to help
ensure quality installation by attaching
Home Improvement Expert checklists to
vendor contracts and ensuring the vendor

Home Improvement Expert™ Factsheet
Duct Sealing and Insulation
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Properly sealed and insulated heating and cooling ducts can reduce your utility bills by
up to 20% while improving comfort, health, and durability.

Air ducts distribute conditioned air from your central heating and cooling equipment to
warm and cool your home. However, they are often poorly sealed and under-insulated.
Leaky supply ducts can lead to potential moisture-related problems as well as higher
utility bills. Leaky return ducts located in unconditioned spaces can draw in hot and cold
air along with dust, pollen, moisture, soil gases, and pests, which can increase utility bills
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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
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