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EncrLosure DEsIGN

O Roof Assembly: Rafter framed
vented attic with R-50 blown
cellulose insulation. Dropped
perimeter ceiling soffits were

used to maintain the thickness of
the insulation near the perimeter
and still be able to provide higher
ceilings in areas such as the master
bedroom.

B wall Assembly: 2x6 wall at 24"
0.C. with R-19 damp spray cellulose
cavity insulation and 2" (R-13) of foil-
faced polyisocyanurate insulating
sheathing. The wall drainage plane
was provided by Tyvek homewrap
installed over the insulating
sheathing.

©window Specifications: Harvey
Vicon double hung vinyl Low-E
Argon with contour grid windows
(U=0.32, SHGC = 0.27). Windows
were installed in a pan flashed

and drained manner with a sloped
sill drained to the exterior and the
head and jambs integrated into the
drainage plane through the use
membrane flashing.

O Floor Assembly: TJI floor
framing with 1" closed cell spray
foam flash seal with the remaining
cavity filled with fiberglass batts.

© Foundation Assembly:
Conditioned basement with 2" (R-
10) XPS cast into 10" concrete walls
(Thermomass® System). 2" (R-10)
XPS insulation installed below the
concrete slab.

Infiltration: Maximum 2.5 in®

of leakage areas per 100ft* of
enclosure area. Critical seal air
sealing approach with primary

air barrier maintained at interior
gypsum walls and ceiling. Closed
cell spray foam installed at rim joists
and band joists, under floors over
unconditioned areas, in the attic on
top of partition walls and electrical
penetrations through the ceiling
plane, around windows and doors,
and at any mechanical and electrical
penetration through the enclosure.
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T Insulating and air sealing Develop solutions to insulate and air seal inaccessible places within retrofit Laboratory -
inaccessible places wall construction experimentation,
deployment 1
4 Cladding attachment over thick Figure out what is allowed by code and by cladding manufacturers and | both Ueno 2010 (Buildings XI), Laboratory testing, code | yes, BSC Peter Baker,
exterior insulating sheathing then decide what needs to be done to ensure approved cladding Lstiburek 2011 (ASHRAE J.) development pbaker@buildingscien
attachment over thick exterior insulating sheathing Find WJE presentation?
5 Structural capacity of exterior Determine the structural capacity of exterior insulating sheathing with both Laboratory testing, code
insulating sheathing respectto cladding attachment development
6  Vaporimpermeable exterior What are the condensation risks in an above grade wall assembly both Jablonka 2010 (Buildings X1} Simulation, laboratory yes, BSC Jonathan Smegal,
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Top 10 Enclosure Research Ideas

= /2 research topics in 7 categories:

= Roofs-10, Walls-22, Foundations-14, Fenestrations-7,
Airtightness-4, Materials-10, Other-5

= 145 people took survey from 6/29 — 7/15

- | ] search ~ | More» @ katie...w W - & Convert v [ Selec

Top 10 Enclosure Research ldeas Exit this survey

¥ Please choose your top 10 enclosure research ideas:

r_ Roofs: Insulating Unvented Flat or Low Slope Roofs - develop solutions for insulating unvented flat or low slope roofs

r_ Roofs: Attic Space Conversion - address QC, condensation and water intrusion when converting attic and attic knee-wall space to conditioned area
Roofs: Leaking Roof Material Retrofits - identify moisture damage risks associated with retrofitting a roof with a known leaky material (ie. slate and tile) without doing complete roof tear-off
Roofs: Spray Foam Under Plywood and OSB Roof Decks - identify risks associated with installing spray foam under plywood and OSB roof decks

Roofs: Metal Roof Guidelines - develop guidelines for metal roof installation that address detailing, thermal expansion, wind resistance, clip spacing, condensation protection and sub-roof design

EEE N

Roofs: Insulation Layer Above Roof Deck - standardize retrofit details for adding insulation above roof deck and minimum amount of interior insulation below deck to meet 2008 IECC
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Top 10 Enclosure Research ldeas—1to 5

Rank |Topic
1 Roofs: Spray Foam Under Plywood and OSB Roof Decks - identify risks associated with installing spray
foam under plywood and OSB roof decks
5 Walls: Thermal Bridging in Residential Codes - determine the best way to address thermal bridging in

residential building codes

3 Airtightness: Airtightness Strategies - strategies related to "good, better, best" airtightness goals

4 Walls: Vapor Impermeable Exterior Insulating Sheathing - identify condensation risks associated with using
vapor impermeable exterior insulating sheathing in an above grade wall assembly

5 Airtightness: Air Leakage Paths - identify relative contributions of specific air leakage paths

g:,'ii:,‘.',i,','.? Residential Energy Efficiency Stakeholder Meeting
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Top 10 Enclosure Research Ideas — 6 to 10

Rank |Topic

6 Walls: Moisture Management Limits for High-R Walls - determine vapor diffusion and air leakage limits for
high R-value wall assemblies, focus on cold and hot-humid climates

7 Walls: Cladding Attachment Over Thick Exterior Insulating Sheathing - determine the structural capacity of
exterior insulating sheathing with respect to cladding attachment

8 Materials: Material Durability and System Durability Metrics - develop metrics (example, taping insulating
sheathing as drainage plane, tape is the material, taped foam as drainage plane is component

9 Foundations: Basement Slab and Slab on Grade Heat Loss - develop more consistent recommendations for
basement slab and slab on grade insulation

10 Walls: Risk Assessment Techiques for Adding Exterior Insulation - develop ways to evaluate the

performance and potential risk of exterior insulation over an existing insulated wall assembly

Building
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Strategic Plan 2 Pagers

k#l— Roofs: Spray Foam Under Plywood and OSB Roof Decks

|dentify risks associated with installing spray foam under plywood and OSB

roof decks

Check all that apply:

BA Enclosures BA Hot Water House Type

Walls Test Standards e +
Rooff/Ceiling Distribution Existing +
Foundations Enndensing.'TEEEIEEE Single Family +
Moisture Hezt Pump Water Hester hulti Family "
Windows Combined Space & DHW Hesating DOE Emerging Technologies
Other: Other: Walls and Windows

BA Space Conditioning BA Miscellaneous Loads Efficient Appliancas
Heszting Home Energy Mansgemeant Advanced Heating & Cooling Fluids
Coaoling Lighting Solar Heating & Coaling
Dehumidification Large MELs [pools, etc.) Geothermal Heat Pumps
Distribution Emall MELs [TVs, VCRs, etc.) Solid State Lighting
Ventilation Cther: Bulk Purchase
Other:

Testing Methods/Protocols

BA Imple mentation

House Simulation Protocol

Building
Science
Corporation

Quality ControlfQuality Assurance

Onsite Renewables [Building-

Integrated Photovaltzic, onsite gogen)
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Discussion Groups
= Critically review topic 2 pager

= What has been answered?
= What has not been answered?
= What is missing from the 2 pager?

= Report back to the committee

= #1 Roofs: Spray Foam Under Plywood and OSB Roof Decks
=  #2 Walls: Thermal Bridging in Residential Codes
=  #3 Airtightness: Airtightness Strategies

=  #4 Walls: Vapor Impermeable Exterior Insulating Sheathing
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1 -
#3 Airtightness: Airtightness Strategies i Valls: ‘Japor_ Impermea_ble Exteriay
Insulating Sheathing
2
Discussion Leader: Chris Schumacher Discussion Leader: Jonathan Smegal =
3
Discussion Date & Time: Wed., Nov. 9, 1 pm ET Discussion Date & Time: Fri., Dec. 2,1 pm ET

4
5 MName. Company MName. Company
6
7 James Petersen, Petersen Engineering, Inc.
8 Michelle Roberts, Owens Corning Michelle Roberts, Owens Corning
g Eric Werling, DOE Eric Werling, DOE
10 Al Landers, Huber Engineered Woods Anthony Grisalia IBACOS
1 Anthony Grisolia IBACDS Armn Mcintyre Ferris State Univ
12 Am Mcintyre Ferris State Univ Mike Gestwick, NREL
13 Mike Gestwick, NREL Amber Wood, NAHB Research Center
14 Paul Eldrenkamp, Byggmeister, Inc. Wladimir Kochkin, MAHB Research Center
15 Amber Wood, NAHB Research Center Joe Wiehagen, MAHB Research Center
1R Mladimir Kog - o antar Inhn Wi CENA
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Strategic Plan Chart

Determine the structural capacity of exterior insulsting
sheathing with respect to the aachment of common
clagaing systems
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Identify condensation risks associated with
using vapor impermeable exterior insuiatng sheathing
in an abave grade wal assembly i all cimate zones.

20m

Important Link
Popularity I
I (Research to address gap impacts - (votes out of 145)

research work to address other gaps.)

Develop strategies for dealing with bulk watsr
leaks in finished basements. focus on spray foam
interior insulation

Deveiop details for window repiacement where
na work is done on the exterior wall

Determine the best way to

exterior wall assemblies

address thermal bridging in
residental buiding codes
Develop soiutions for insulating "3
unventea fat or low siope roofs
Develop saiutions to insuiate'and
sir seal irtersttial spaces n existing

identity moisture damage risks associated
with retrofiting only wals and not replacing
the windows of upgrading the rain control
perfarmance of the windows

Identy risks associated with instaling
sprayfoah uncer jhywood and OSB
00f decks and propose solutions.

Determine vapor diffusion and air
leakage imits for high R-vaiue wall
assemblies in all cimate zones.

2 Develop prescrptive methods
8 for designing fm headers to
b= carry oo and root loads
3

2012

Deveiop salutons (o provide
= shear resistance o non-structurally
z sheathed wall sssembies

Document known stratagie:
achieve ‘good. befter, bes
enciosure aiightness goais

Sty the durability
of insulating sheathing
products

Determine the structural Identify. develop and depioy new high
capacity of cavity spray foam Revalue enclosure component designs
insulation when sprayed against are sutted for industriaiized applicatons.

nen-siructural sheathings.

Develon ways to integrate phase change
materials into the enciosure assemblies

Identify cost-effective ways to use VIPs and
aercgeis in enclosure assemblies

a
g

]
°
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o

for basermient slab and stab-on-
in all dimate zones

Fire testing of high Rvalue
wall assembiies for use in mulb-
family and zero iot line projects.

Develop prescriptive method for
Address sessmic and tigh rasatason of iy scing over
wind consideraons for use 2% o.c framing with

of SiPs in nd new non-structural sheathing

Deveiop fire-res:

benign fire retarders ‘with insulating wood sdl beams from the intenor
Dl it e it el

Charactesize the moisture performance of wails with higher
caviy R-values.using permeable insulations parbcularty in
homes with lower air exchange rafes

Address concensabon and water intrusion when
canverting atic and attic knee-wall spaces into
conditioned area.

Mdaciry encisbn damagy dae |dentity risks associated with insulating
associated with nsulating embedded masofiey from the intsrior
wood beams or jcists in masonry walls.

idendy relative contributions of
specific air leakage paths

<4 Guitance for ading insus
Deveiop guidance for exterior ‘above and below roof deck 1o
nsutatien over exising nsulated meet 2009 IECC in ail climate
wal assembiies in all cimate 20nes Zones

identily what works, what does ot work
and what can be improved when retrofitting
windows

Deveiop mofe consistent recommendations
rade msulgtion

Identty risks with Insulating the 3t
roaf plane while keeping existing attic floor insulaion.

Develop recommandations for
sequencing and phased retrchts

exterior of existng foundations
in all

mate zones.

corstnuctan
foam insulation materiais.
that have envronmentally- \agntfy Moistuns daMage risks aSSO0AtES @ @ Develop strategies for insulating

= Develop low GWP biowng g, (i adar wina
2 sgeeta orsno ey e () asance, Elp 140k, conaunsason piucioh Develop improved simple semi-empincal predictive
@ and subsool design R models of condensation potential in wail and rool
2 & Test parmaabity of open-cel Sprry Husttop guiseriyeion holk ip Splly e ssembies n all chmate Zones.
- foam sk ayers n a roof appicaton () Characienze the wind prassure (@8) best iocanon n 2 g wat fr e wincow il G Tl RPN
J: with ruliple ifts o layers. % parformance of wall systems by Ve, DLS, jiina). 5 e e g
5 layer (prossure eouaization| QP = ok semeribhes o acourae
Research mammum compressive cansensation
) I srngin nesded for g oam ek (45) ansly risks ralatad to malsture Develop design guidance for window selaction addressing Colactandt maiyze IS sitighinass
© ledge fa carmy hwo stories of brick accumutation in roots with high soiar (i) Q) 2 e s, wivdomel gl estebin. ot ) aata 1o make policy recommendiahons.
o Researcn st refiectance and high IR emittance. overhesting. and performance mm:ensm including prioniize nessdech and astinats snery
%] . x Li-factor, VT and SHGC for new and existing buiings. and |AQ impacts
mechenisms fo defermane 4 EIFS i i ooy v g s e cas
@ can be used n high wind areas. m new concrele during frst year of CCUpANCy. Identty moesture damage nsks associated with
E retrofitting & roof with & known leaky materisi (ie. siate
E Expand beyond aluminum packaging ‘and tie) without doing complate roof tear-off
= 80 (o orase change matersis
I vy 5 LA B A B X
Research new materials and systems Develop affordable high performance Develop affordable high performance Identify and resolve
- ml for high for new c refrofit strat for existing barriers for
- (s in all climate zones. in all climate zones implementation

Strategic Objectives I
LB B N N N | ‘
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Strategic Plan Chart

Important Link Popularity
(Research to address gap impacts
research work to address other gaps.) link ¥ RT:LEd SpIAI g

Identify risks assaciated with installing
spray foam under plywood and OSB

Determine vapor diffusion and air roof decks and prgpose solutions

leakage limits for high R-value wall
assemblies in all climate zones

Develop prescriptive methods anty Rw:;ltljes using pELmeab\e \:su\ahons particularly in
for designing rim headers to omes with lower air exchange rates
carry floor and roof loads

converting attic and attic knee-wall spaces
conditioned area

2012
Fully Filled Gap

Develop solutions to, provide
shear resistance to non-structurally

wood beams or joists in masonry walls

Characterize the moisture performance of walls with higher

Address condensation and water intrusion when

into

sheathed wall assemblies
lcleghfytrhhmsu;r(: dama%e gjk: |dentify risks associated with insulating
E590c.Ai8d With INSULATNg AMDpECd masonry from the interior

Research new materials and systems Develop affordable high performance Develop affordable high performance Identify and resolve
for high performance enclosures enclosures for new construction retrofit strategies for existing enclosures barriers for
for new and existing buildings. in all climate zones. in all climate zones. implementation.

Strategic Objectives
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Strategic Goals

Research new materials and systems
for high performance enclosures
for new and existing buildings.

Develop affordable high performance
enclosures for new construction
In all climate zones.

etrofit strategies for existing enclosures

fDevelop affordable high performance
;
& in all climate zones.

|ldentify and resolve
barriers for
implementation.
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ldentify & Review New Gaps

»= Describe why the gap is important
= Describe how the gap relates to the Strategic Goals

= |dentify interested parties (product manufacturers,
puilders, homeowners)
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COLLABORATION &
2012 PLAN
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Enclosures

Building America: Enclosures
Standing Technical Committee

Building America: Enclosures Standing Technical Committee

About
Announcements
Calendar ®
Buildin
Working Documents
Meeting Documents AMERId
Strategic Plan Documents
Sitemap U.S. Department of Energy
3 Announcements
days until New Coordination Website is Up! Flease subscribe to the RSS feed from our ANNCUNMCEMENTS page to stay up-to-

Hext Annual Meeting date with all BA Enclosure STC updates! Thanks for your participation!

: 7 : Posted Jan 17, 2012 11:18 AM by Building America

Showing posts 1 -1 of 1. View more »

To-Dos

Owner Description Due Date Complete

Building America STC Meeting at BA February 29, 2012
Stakeholder Meeting/RESNET

Showing 1 tems from page To-Dos sorted by edit time. View more »

Join the Discussion!

Other STCs

BA STC Home

Bau

%3
* K
U.S. Department of Energy
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QUESTIONS &
DISCUSSION
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Interested In joining?

katie@buildingscience.com

NEXT MEETING FRIDAY, MARCH 23RP
1:00 pm —-2:00 pm ET
CONFERENCE CALL & WEBINAR
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