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Context

* Huge building stock

— About 13 million households in Canada

— Housing Starts 200 000/yr

— Replacement time 65 yrs with no growth rate
* Many older homes in good locations
* Retrofit and Renovation usually driven by

— Comfort, healthy, durability, amenity
— Not energy

Choices

* Changing mechanical systems is least invasive
* often near end of life (20 yrs)

* 10% eff improvement = 10% operating savings =
easy

* Lighting and ventilation

* Many buildings have too many inefficient lights that
are on for too long

* Most buildings have too much ventilation with too
little control

¢ Can be major savings (30-50%)
* MUST have clear idea of enclosure upgrades
before deciding on mechanical!

Enclosure Retrofit

* Important target for many buildings
+ Airtightness
* Windows
* Insulation
* Roof
» Walls
» Basement
« Slabs

* Prioritize by Ease and Impact
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Walls

Major aesthetic element
Curb appeal and satisfaction
Expensive to change
Cant usually pay just for upgrade
Usually need a reason to retrofit
Cladding past service life
Comfort / durability problems
Major interior renovations
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Targets

R20-40+ True R-value

Climate and energy sources matter
Airtightness

ACH@50 <3?? 2??

Depends on energy target
R40 wall with 5 ACH50 makes little sense
R20 wall with 1 ACH50 makes little sense
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Wood-framed Walls

Can add insulation if voids empty

Experience with weatherization

Should do everytime as a start
Airtightness & Insulation level improvements are
limited

Hard to get to “modern” levels

R20+ and < 2 ACH@50

May be as far as some can afford

Cant improve RAIN control
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Double 1op plate
Taped and painted '/,
2x4 or 2x6 stud gypsum wall board as
wall @ 16"0c interior fnish
6 mil polyethylene vapor
barrier between studs
and gypsum wall board
Fiberglass or celulose
insutation in stud space
2x4: R10
.
2x6: R14
. 0SB exterior sheathing

Fiberglass
insulation at rim
joist
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Research Toward Zero Energy Homes
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~— Single top plate

) / 2x6 stud wall @ 24" o.c.
— Yw:r:‘:imod W
gypsum wall board as
Interior fnish

- Vapor control as per

IRC 2009

Fiberglass or collulose

insulation in stud space

||~ XPS insulating exterior

sheathing; 1" %o 4" typical

R20 for 1” XPS
R40+ for 4” PIC

Tape joints In XPS
sheathing

Spray foam ~ H-z==
insulation at rim
Joist N 5
* %
A | lafRef
U.S. Department of Energy

Research Toward Zero Energy Homes

Exterior Insulation Retrofit
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+ Any reasonable level of insulation can be provided
- Final R of 20, 30, 40, 50

- Almost all penetrations of air, heat, and rain can
be improved

+  New drainage plane
+  Critical to deal with windows
- Significant reductions in moisture risk
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Exterior Insulation Retrofit

+ Challenges
+ How to attach cladding
« How to detail windows
« Porches
+ Overhangs
- Foundation transition
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Thermal
Continuity

*Continuous

*High R-values
*Warm& protect wood
structure

Standard High-R retrofit: 4” PIC= R26
, . .
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Thermal
Continuity

New windows with

sow& squared glazirg

maictan e thermal

continuity of e wall
Today, we would recommend
triple-glazed with
compression seals for
airtightness

Normally we would use
blown cellulose or
fiberglass in rafter space,
foam for airsealing

Roof to wall

Condensation
Control
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Drainage Plane

Continuity

-

This has been a source of air
leakage in several projects

Thermal
Continuity

The contieucus exterice

Sprayed golywethare
Soam usad in havd to

Windows: add a window buck is best
Control rain leakage, use subsill flashing
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Low expanding foam air ——
seal at interior perimeter
of window Pre-manufactured pan
flashing
Sealant between air  —{- -adhered
b:‘r’ri'r transition membrane | ;',ﬁ'.ﬂf&:n"m memat::ano'
and pre-m min. 2" over insulating
pan flashing G sheathing and wrapped into
openi
Sl trim
/5" plywood'OSB
extension box

E Gray tone indicates existing
structure 10 remain

Metal strip anchor

Low expanding foam air
seal at interior perimeter
of window

Fully-adhered jamb flashing
lapped over window flange

Jamb trim

Cladding
1x4 wood furring

/2" plywood/OSB
extension box

9" wide fully-adhered air
barrier transition membrane;
min. 2" over insulating
sheathing and wrapped into

window opening

[:] Gray tone indicates existing

structure to remain

New Windows

New Windows

Photos courtesy of Dan Morrison, Fine Homebuilding Magazine
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o All Plywood Boxes for Cabinets

¢ Existing Maple Floor Found and™
;‘. as Range Vented to Outside :

o Egergy Star Appliances
. . in Based CFL Package

New Central Return for Ducted System
* _EXistingslfim and BlasténKept
# SEXiStingiMaple Flgors Refinished‘\
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* New Attic Bedroom and Bath
* New Locally Sourced Pine Floors
and Trim

My Retrofit Wall Design

Single top plate

2x3 exterior framing
member
e

l‘; interior finish

Substrate 1o support
spray foam

4'/5" high densit
Vi b
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