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In accordance with the Department of Labor and
Industry’s statute 326.0981, Subd. 11,

“This educational offering is recognized by the
Minnesota Department of Labor and Industry as
satisfying 1.5 hours of credit toward Building
Officials and Residential Contractors code/energy
continuing education requirements.”

For additional continuing education approvals,
please see your credit tracking card.



Why Are We Here Today?

- Education

- Sources
- Long Term Goals
- Validate Your Skills

- Have Fun!

—

4-\Favorite question - “WHY?” :
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Who Is Doing Their Research?

CONTINUOUS RIDGE VENT
BAFFLE

Maintain1¥e to Z-inch space between insula-
tion and underside of roof deck.
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Energy Efficient Retrofits

- Homeowner safety

- Energy saving measures
- Better indoor air quality
- Better comfort

- Combustion safety

- Moisture control =

- Maintain structural integrity




Decisions...Decisions

 Interior

- Exterior
- End value

- System.....new ductwork with the furnace? new
electrical?

- Are systems designed for this house

- Hazards.....biological, safety, structural..... ~

- Ongoing oversight
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It’s All In The Detalls!!

« Assessment

I

- Pre-test

- Research Proper Methods & Materials
- Building Science

- Wholehouse Concept

- READ THE DIRECTIONS

- Hire competent Craftsman

- Post-test
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The Building Code
defines the worst
house allowable by law

-Anonymous Architect
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Licensed Contractors

« Electricians

 Plumbers
- HVAC

- Foundation

- Framers
- Roofing =

uing/Windows/WRB installers ~
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Consistent Issues

- Moisture control

- Indoor air quality

- Techniques and products

- Upper Midwest specific issues

- Industry direction










Repeats By Contractors....
Not You Guys!!!

- Didn’t read the directions - which pretty much
explains everything, doesn’t it?

- Untrained crews
- “Don’t give a rip”

- Reverted back to their old ways - 1970
Stoners

 It’s not in the contractor’s “toolbox”

Mner won’t pay for it k S




Liability. A lack of building science knowledge can
place contractors at risk when retrofits produce
unintentional results that endanger a house or its
occupants. The potential risks in whole-house
retrofits are serious, with implications that involve
fatality, quality of life degradation, building durability,
and occupant comfort. The work of any single crew
may unintentionally affect the performance of the
whole house. To minimize liability, QC procedures and
performance metrics are needed at the “wholehouse”
level, not just the system level
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Time To Stress Air Sealing To The
Parties Involved

- Saves on heating and cooling

- Controls moisture vapor movement by slowing or
stopping air

- Stops uncomfortable drafts

- Helps to prevent frozen water lines

| - Keeps the tub floor warmer
- What about controlled “desighed” ventilation?
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Past - Seal It Up -Caulk, Caulk, and
More Caulk Or Just Add Insulation

- Air leakage -Where

- Moisture vapor-Open a window

- Water leakage-More caulk

- Moldy basements-It's “Earthy”

- Wet windows-Need new Super Duper windows

- Building failures-"We’ve always done it that way!” ~

- Frosty attics - All purpose excuse for anything wrong in the attic iS

- “You need more vents” Checked one on Saturday \\/
—— | Y. \ \







U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

BUILDING TECHNOLOGIES PROGRAM
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Effects of Air Leaks

[» Cold outside air drawn into the house

t] Heated inside air drawn into the attic

SEALING AIR LEAKS AND ADDING ATTIC
INSULATION




COMMON AIR LEAKS




How Do We Get
Fresh Air?

Bath fans

Range hood fans
HRV

ERV

Windows

Fresh air intake

*_ Fireplaces????




Initial Walk Assessment and Scope
of Work

- Exterior

* Interior

- Basement

- Attic

- HVAC/Electrical/Plumbing

—

- Other items not listed on a Google search

_*&eck contractor’s work history \/ \\
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Poor Man’s Infra Red
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Results

Blower Door Test Results
Blower Door Pre Air Sealing Results 2015  [CFMS50: 2800 |ACH@S50: 12.15

Blower Door Post Air Sealing Results 2016 [CFMS50: 2105 |ACH@50: 9.13

Reduction of air leakage: 24.8 %
Estimated annual heating energy savings: 102 LP Gallons

Estimated annual carbon reduction: 0.67 metric tons
Estimated annual savings: $153.44

Other Issues!!!!
CO Levels l

Water heater 24 ppm
Furnace 15 ppm
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What To Use

- Caulk - types, where to use — read directions

- Canned spray foam - types, where to use — read the directions

- Spray applied sealers by professionals — “Did they read the

- Fiberglass batts - Yes, this air filter is many times used to stop
air. Really!

- Sheet goods - plywood, OSB, foil faced panels

- Vapor barriers and retarders

—

- Mastic

- Combinations of the above




Remember

- Surfaces usually need to be CLEAN

- Surfaces usually need to be DRY
- Caulks have different expansion capabilities

- Caulk and foam need something to grip or
adhere to

- Some foams shrink after being applied

-\\-Other issues?




Proper Materials And Methods
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Mid Project
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Apply DuPont
FlexWrap
FlexWrap
around

penetration

Seal around
penetration
using DuPont
— Commecial
Sealant or
DuPont
approved
sealant

Tape a piece of
DuPont™ Tyvek®
over the top of the
DuPont™ FlexWrap™









TAY[ <]\
HomeWrap

&

Milgard

ns

Tyvek

HomeWrap
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ATTIC KNEE WALL

Knee wall

S rEyswee |
L

Seal all e'dges of rigid
foam insulation







Often Overlooked

- Brick chimney to ceiling connection
- Access door to attic stairs

- Attic stairway walls

- Garage attic to house attic

- Remodeled wall connections

 Attic “combustion air”

- HUGE vents to unsealed attic
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SCUTTLE HOLE COVER

Insulation dams
prevent loose-fill
insulation from
falling through

access Hatch lid pushes up and

out of the way for access

j Air seal
gasket










Tested R-value

22
20
18
15
14
12
10

Winter Performance

Fiberglass lases up to
50% of its R-value.

45°

32" 20° B 57 18°
Outdoor temperature (degrees Fahrenheil)

Source:  Oak Ridge National Laboratory’




Summer Performance

WOTSt cp———— Botter

Fiberglass loses 3 fimes more
R-value than cellulose!

80% B2% B84%; B6% 88% 90% 92% 94%, 9% OB
% R-value Retained lal 110" Fahrenbait) _
Saurca: Brookhaven National Laboratory®
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What Have We Learned?

» The importance of energy audits

» The importance of “System” thinking

» Why didn’t we ask “What if” more often?

» HVAC design and installation

» The importance of moisture and moisture vapor control

» Quality installation of products

» The true impact of air sealing

» Impacts on indoor air quality and structural integrity

s




‘QUESTIONS?






















