Flashing needs backing too









Inadequate pan flashing
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Barrier Wall Installation has
limitations
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Demonstrating a Method

137

B The pan flashing system connects to
the drainage plane




Windows need special attention
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Site-Constructed or manufactured pan flashings

for window and door openings in frame walls













Use low pressure, low expanding

foam around openings
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Window Installation-Great Job!




Flashing at Shed Roofs




Draining Housewraps




Venting our Cladding




Air Flow
assists drying

Create intentional airflow
When using brick & stone &
siding in:

Humid summer climates
Rainy climates
Wood sheathing
applications

© Building Science Press. Reprinted with permission.










Stone should have drainage and ...

ventilation










Holes Add Up


















Water Managed Foundations

B Types and design strategies



When below grade....

B Remember the rules:
Moisture Is present
Insects are close by
Soil gas can enter
Surfaces can be cool

Concrete wicks water

Foundations can be very challenging




Foundation systems




Capillary break applied between

footing and foundation wall

B Required whenever
one porous
component meets
another

m Footing/slab to
foundation wall

B Foundation wall to
framing

B Under slabs-on

g rad e Footing to foundation connection






Membrane under-slab




Drainage Board Application



Foundation Insulation




Insulation - Slab Perimeter

B Heat loss is significant - 30% - 50% - in the heating season
through an un-insulated slab (FOREVER!!)

B Slab perimeter insulation strategies (vertical, horizontal,
interior, exterior)

See EEBA Builder’s
Guide for detalils




Same house, same time of year, which

one is right?



Insulating a crawl space floor is difficult
and often ineffective







Basements need thermal insulation

Foundation type, climate and soil conditions all affect performance

Internally Externally Insulated inside
Insulated Insulated the wall



Basement Slab Insulation




Types
Block
Poured

ICF

T-bar type

Precast

Wood
















Membrane over slab




Insulated Concrete Forms

184

B An innovative and proven technology for foundations
and walls




Insulated Concrete Forms

B Allows for controlled drying
towards the interior

B [nsulation and foundations in
one system

B Interior finished can be
directly applied

B Remember the capillary break



ICF Wall









A wall system needs to perform

B Provide strength & rigidity

B Be durable

m Control light & solar gain
m Control noise

B Control rain penetration
m Control air flow

B Control heat flow

m Control water & vapor flow



Alr Barriers




Alr Barriers

B Air Barriers are systems of materials

B Designed and constructed to control air flow
between a conditioned space and an unconditioned
space

B Air barrier system is the primary air enclosure
boundary that separates indoor (conditioned) air and
outdoor (unconditioned) air




Define breaks and create a plan to

manage them




Common
Holes We
Miss

Plumbing
HVAC
Electrical
Framing Holes
Soffits
Behind Tubs
Chimney Shafts
Cantilevers




A very helpful OC research project




Air Flow Barrier-Interior

B Airtight Drywall
Approach

B Connecting and
sealing the materials
to stop air flow

B Must be continuous
through all
penetrations




Tighter is better - any concerns?




Air barrier at
fireplace




Chimney shafts and penetrations




Tub Air Sealing

© Building Science Press. Reprinted with permission.



rrepdre 101 e Wb pelore
the plumber arrives

207




Provide rigid blocking







Air-seal connections at house to garage




Plumbing, electrical & HVAC penetrations
need attention







Air Leakage at recessed light




WY

B A

————  Sealant or adhesive

I Solid blocking as draftstop
(seams/joints sealed with
adhesive or sealant)

————— Recessed lighting
fixture

Select the best method ———

for your fixtures

Alr Sealed Recessed L.ight

of the Builder's Guide Building Science Conp. Joe Letibursk

Avoid placing recessed lights in insulated ceilings unless thay arg
spacifically designed b be airtight. Install IG-ratsd fixtures that have
passed the ASTM E-283 test for air leakage.

Aiflighiness label
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Trim caulkad

A Sealed Recessed Lights

Flywaad, OSE ofF gypsum board
anclosure — all seams saaled
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Always choose
airtight
recessed lights
for
unconditioned
spaces



Air Flow Barrier-Exterior

B A well detailed house
wrap or weather barrier
can also be an effective
air barrier

B It must connect to the
foundation and the
celling air barrier

B Must be durable
through the

construction process






Air Sealing Summary

B Reduce energy loss

B 1/3 of htg/clg bill can be from
air leakage

B Reduce infiltration of harmful
air

B Garage connection
B Improved comfort
B Less drafts

B Less noise & dust

A ST T T T e

d L TR

Wind
barrier

Air
barrier




Insulation Installation




Determine the thermal enclosure




Insulation essentials
>

B Most insulation types must
be combined with an air
barrier...touching on all 6
sides

B I[nsulation must be free of:

Rigid Air
- gaps Barrier

B voids ~

B compressions



3. Fully-Aligned Air Barriers "

3.1 Walls

3.1.1

Walls behind showers and tubs

3.1.2

Walls behind fireplaces

3.1.3

Attic knee walls / Sloped attics !

3.14

Skylight shaft walls

3.1.5

Wall adjoining porch roof

3.1.6

Staircase walls

3.1.7

Double walls

3.1.8

Garage rim / band joist adjoining conditioned space

3.1.9

All other exterior walls

Ogojoooonomnmd
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IECC Climate Zones- U.S. lower 48




More Insulation - Minnesota 2015

m Higher R-value requirements for ceilings, walls, basements and crawl
spaces (Table R402.1.1).

Ceiling R- Wood Frame Basement  Crawlspace

Insulation
value R-value R-value R-value

Climate Zone 2009 2015 2009 2015 2009 2015 2009 2015



http://publicecodes.citation.com/icod/iecc/2012/icod_iecc_2012_re4_sec002_par001.htm

What's my R-Value?

Total wall R-Value - including
framing, insulation, sheetrock, OSB
etc...

2” x 4” wall with various cavity and/or
continuous insulation insulation

R-13 cavity insulation ( batts - perfect install ) 10.17
R-13 Batt with R-5 cont. ext. insulation 15.17
R-13 blown cavity + R-10 cont. ext. insulation 20.17

Staggered Stud - 2 x 4 on 2 x 6 plates

Completely filled with insulation R-24.5 16.6




What's my R-Value?

Total wall R-Value - including

2" x 6" wall with various cavity and/or framing, insulation, sheetrock, OSB

continuous insulation insulation

(o

R-19 cavity insulation ( batts - perfect install ) 14.42
R-19 Batt with R-5 cont. ext. insulation 19.42
R-21 blown cavity ( fiberglass etc.) 15.05
R-23.5 blown cavity ( HD fiberglass) 15.77
HD spray foam ( 2” + R-14 blown) a.k.a. flash and blow 16.58
R-21 blown cavity + R-5 cont. ext. insulation 20.05
R-21 blown cavity + R-10 cont. ext. insulation 25.05




Insulated Sheathing will be normal




Framing for Insulation- Wall
systems o

B Provide structural integrity, but insulate areas we
sometimes miss.







Where 4 is good....



9 or more has got to be enough!
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Delivery or Disposal?




Simplified Framing

Graphics Courtesy of Building Science Corp.



Carpentry
Made Easy

William Bell,

1858




A 3 stud corner

SEALANT
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WOoOD CORNER TRIM

HORIZONTAL WOOD SIDING
VERTICAL 19 x 64 mm (NOMINAL
CYPSUM BOARD WOOD STRAPPING _
SHEIVE CONTIMUITY - : . , 38 mm (NOMINAL 2 in.) SEMI
ARRIER INSULATION C/W RSl 1.18 (R-
* — 8
SPUNBONDED OLEFIN FACER |

I 38 x 140 mm (NOMINAL 2 x

I STUDS AT 400 mm (16 in.) |
— I mrm (24 in.) 0.C.

I RSl 3.52 (R—20) BATT INSULA
12.7 mm (1/2 in.) GYPSUM |
VAPOUR—BARRIER PAINT (VR)

Diagram from CMHC Best Practices



Two-stud corner

© Building Science Press. Reprinted with permission.



Interior wall junction



Blocking

© Building Science Press. Reprinted with permission.



In the field




Framing for Success




....... The Same




Insulating the Enclosure

B All products have specific needs...



Insulation Must....

Be installed properly:
B No compressions
B No voids
B Touching all 6 surfaces
B Be properly mixed (foams)
B Be compatible with other materials
B Be combined with an air barrier or be one

B Not be subjected to constant wetting cycles




Poor installation affects comfort,

performance and durability



Compressions and voids
reduce performance
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