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«Efficiency Vermont is a Registered Provider with The American
Institute of Architects Continuing Education Systems. Credit
earned on completion of this program will be reported to CES
Records for AIA members. Certificates of Completion for non-AlA
members are available on request.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or
dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this
presentation.

Learning Objectives

¢ At the end of this program, participants will be

able to:

— Gain insights on high-R value wall systems that can
be applied almost immediately.

— Discuss to the pros and cons of various wall
assemblies (wood frame, ICF, SIPS).

— Understand impact of heat, moisture and air flow
in wall assemblies.

— Gain facts about durability risks, cost factors,
assembly, and construction concerns.

Why High R-wall walls

The planet
Your wallet
Your security

Buildings consume 40% of America’s energy
Heating homes in Vermont uses a lot
Stop wasting energy. Put on a jacket. Duh.
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High R= About 2x Code

TABLE N1102.
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*

| WOoD CRAWL
GLAZED FRAME  MASS BASEMENTS | SLAB’ | SPACE
CLIMATE FENESTRATION SKYLIGHT® FENESTRATION| CEILING WALL WALL FLOOR WALL A-VALUE WALL
0! ___U-FACTOR | UFACTOR SHGC AVALUE _AVALUE  RVALUE* | RVALUE | RVALUE |ANDDEPTH R-VALUE
i A ) 075 | 035 %0 | 13 | a | w3 | o | o | o
2 065" 075 | 035 | 30 @ | e I 33 -0 | o - o
3 l 050 | 065 | 035 80 |+ 98 s8 (19 | sna | o | sn3
‘,V"*“P‘ 035 0.60 NR 38 13 5/10 19 1013 10,28 | 1013
| Marine | | | | |
Sand, 200r 30f 3 >
| Marine 4 035 0.60 NR 38 ek | 1317 0 101 10.2fc | 10013
[ T [ B [ 20 | [
6 035 060 NR 49 s | 1519 30 1013 10,4ft 10013
| | | | 345" | |
7and 8 035 0.60 NR | 49 21 19121 308 013 | 10.4f | ton3

addition to the full thickness R-value.
ed f ion.

cither insulation meets the requirement,

I be the depth of the footing or 2 feet, whichever i less, in zones 1

R-value is reduced by R-1 or more shall be marked with the com
b. The fenestration U-factor column excludes skylights. The SHGC
<. The first R-value applies to continuous insulation, the second (o
d. R-5 shall be added to the required slab edge R-values for heated s
through 3 for heated slabs.
e. ‘There are no SHGC requirements in the Marine Zane.
f. Basement wall insulation is not required in warm-humid locations as defined by Figure N1101.2 and Table N1101.2.

g ca a
s. Insulation depth

Insulation: how much

* How much? Much more than normal practise
* Comfort & moisture —
— True 10 is usually enough in Zone 6, but .....
* For energy / environment / economics
— as much as practical
* Practical constraints likely the limit
— How much space available in studs?
— Moisture concerns
— Fastening, windows: exterior sheathing of 1.5”/4”
* Increased insulation can reduce HVAC purchase/

install cost as well as operating! Buipin, 3
i e

Building Science U.S. Department of
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& Or insulation sufficient to fill the framing cavity, R-19 minimum.
h. 134 ins R-13 cavity insulation plus R-S insulated sheathing. IF structural sheathing covers 25% or less of the exterior, R-S sheathing is not required where
structura 8 1. than 25% of exterior, structural e
P
ated fenestration complying with Section R301.2.1.2, the maximum U-factor shall be 0.75 in zone 2 and 0,65 in zone 3. ’
sistant fenestration complying with Section R301.2.1.2 of the /ternational Residential Code, the maximum SHGC shall be 0.40. '
ond R-value applies when more than half the insulation is on the interioc
omes
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Underlying Source: Dr Ren Anderson, NREL, DOE

But there are Complications

* Add up the R-values of the layers to get the
total R-value of the assembly

* BUT the actual thermal resistance of an
assembly is affected by
o Thermal Bridges
o Thermal Mass
o Air Leakage

5
Builing 2R3
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Find the thermal bridge
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Plan View @ rim joist/ floor

Plan View @ wall

R20 for 1” XPS

Note: some walls
show poly as a
vapor control and
some show paint.
Please check the
2009 International
Residential Code
for recommended
vapor control.
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Durability Air Leakage Condensation Potential

* Insulating exterior surfaces of enclosure
* Condensation occurs on cold surface

* Drying occurs slowly when cold

* Ergo... Insulating makes things wetter!

* Air & water vapor moves through fiberglass
and cellulose

* Foam stops air and slows vapor

True R-value

* Includes realistic framing factors 2x4: R10
2x6: R14
* Should include airtightness

— We don’t have a metric yet
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R20 w/1” XPS

R40 w/4” PIC
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Rimjoist thermal bridging

Air leakage risks Ri.mjoist theltmal bridging
Air barrier A!r leakgge risks
Air barrier
R22 Cellulose is your friend
R30 @9.5”
R36 @11.5”

Construction issues

VARIANT
SPF solves air leakage issues

R32 @9.5”
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%” vented cavity
Fibreboard sheathing

R36 @ 12"
R16-R22

A few products provide
R30-40+
EIFS can be added to get R40

Insulated Concrete Forms (ICF)

¢ If you afford it, use them —
— cap break,
— insulation,
— vapor retarder,
— above grade

R14 @3.5” EPS
R20 @5.5” EPS
R36 @11.5” EPS

Seal joints inide and outside
Furring strips, ventilated cavity
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Structural Insulated Panels

* Advantages
— Superior blanket of insulation

— if no voids then no convection or windwashing
* Must seal OSB joints for air barrier system
* Therefore, done right = excellent
* Small air leaks at joints in roofs can cause problems

* Don’t get them too wet from rain

— Low perm layers means limited drying: strapped cavity

Beware Joints
No vapor barriers

R30 w/4” EPS
R38 w/6” EPS

R38 w/4.5” ccSPF
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R14 and leaky

Small changes are easy

Other Components

* R40 Walls are just one component!
—5:10:20:40:60-1.5ACH

* Windows often weak link
— Triple-glazed becoming justified

* Basement
— Slabs R10 in Vermont is worth it
— Walls should be R20 or more if easy

* Easy and cheap to upgrade vented attics R60
* Airtightness: aim for 1.5 ACH@50
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Example PassivHaus Specification d Sea rc h “ H |g h - R Wa I IS"

BSC High-performance home
Highly Insulated home

Good Cold-climate home
Code-compliant cold climate home
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