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The Mallett Deep Energy Retrofit

= The design decision process for how the team
chose assemblies and details

= Energy efficiency, durability, constructability
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R-Value Targets

Climate  Wall Vented | C t B t | Exp d  Slab Windows | Sub-
Zone Attie Roof Wall floor edge' | (UISHGC) | slab®
1 10 40 35 3 none yes none
2 15 50 40 10 ] 0.35/<.25 | none
3 20 S0 45 10 7.5 3

4 25 &0 45 15 7.5 75

5 30 65 10

7 40 80 [ 25 45 13 0.15/ 13

8 50 100 75 35 50 20 0.15/ 20

Table 2: Current Recommended “True” Minimum R-value (+/ }’ including thermal bridging
Source: RR-1005: High R-Value Enclosures for High Performance Residential Buildings in All Climate Zones

= “True” Rvalue: R-13 2x4 wall = R-8
R-19 2x6 wall = R-12
= Estimated targets—will vary with local
construction costs, energy costs, client targets
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Enclosure
Design
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Enclosure Design (1 of 2) -

= R-40 Walls
(existing 2x4 framing filled with
cellulose insulation and (29§’ layers
foil-faced polyisocyanurate insulating
sheathing on wall sheathing)

Enlarged Details
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4" Polyisocyanurate Foam

Existing wood framing

Interior finish as per project (existing
horsehair plaster, replacerment gypsum
board)

Existing board shaathing

" vented mesh
Ingect scroon cosure at base of wall
Matal flashing

Foam Sheathing Cladding Attachment

250 Ibs/113 kg load (

Wood siding ~2 psf
Fiber cement 2-3 psf
Stucco 8-10 psf

Image c/o Petersen Engineering
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Foam Sheathing Cladding Attachment

Geometry

\ [T

=

Tension

Force

la

Compression
Rotational resistance
provided by tension in
fastener and compression
of the insulation

Peter Baker, EEBA 2012:
ntations/documents/2012-09-

ment.pdf

See: Exterior Cladding Attachment Research,
http://www.buildingscienceconsulting.com/prese

26%20EEBA%20Baker%20Cladding%20Attach

ravit

= R-50 Roof Insulation
(existing 2x7 framing filled with
cellulose insulation and (2) 2” layers
foil-faced polyisocyanurate insulating
sheathing on roof sheathing)

Enlarged Details
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Vented and Unvented Roofs

~

(Conventional) Ventilated Attic

= Vented roofs good solution for low cost, durable,
high-R assembly, IF:

= No mechanicals in vented roof AND
= Good air barrier at attic floor

Building 1
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Unvented Roof: How?

—+R-25min
(Zone 6)

g

» 2006 IRC: R806.4 Unvented attic assemblies

* Minimum R-value of “air impermeable insulation”
* Nail base needed with rigid foam on roof deck

« Air barrier on interior side of “roof sandwich”
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Enclosure Design (1

= Windows
(Low-E triple pane krypton filled,
U =0.20 & SHGC = 0.44)

Enlarged Details
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Water Control: Pan Flashings

i e . W W T

*Deep energy retrofits (addition of insulation
at existing wall) can make the wall more
vulnerable to water leakage

*Previously “survivable” leaks may no longer
be able to dry out.

Enclosure Design (2 of 2)

= R-24 Basement Walls
(2” closed cell spray foam with
2x4 stud wall filled with
cellulose)

= R-13 Rim Joist Area
(2” closed cell spray foam with
2x4 stud wall filled with
cellulose)

= R-10 Basement Slab
(2” XPS below slab)

Enlarged Details
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Basement Insulation Location

Building Enclesure Components:

. Base Floor System(s)

. Foundation Wall System(s)

. Above Grade Wall Systems(s)
- Windows and Doors

Roof System(s)

oW~

roof vent

ventilated crawlspace

backfill

s Building Enclosure

--__Interior Spatial Separators
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Basement Insulation Location

e

= 4.6 ACH50; 2129 CFM 50 total;
1100 CFM 50 through floor

= 8.5 ACH50; 3590 CFM 50 total;
1740 CFM 50 through floor

Building . 17
Science The Mallett Deep Energy Retrofit © buildingscience.com
Corporation

Frame

| - Flastorlath intarior lining
Clapboards >

I Blown cedulose cavity fil
Fosen paper S Timber frame
Board shaathing | i P 2 ?eﬂ?kﬁ"&'f‘mm

»

2" axtruded polyslyrans
({XPS) frost heave

protection — Infumescant coating

Membrané capllary braak/
R el drainage pians

— Concrote padch.
- Existing siab
— Epoxy top coat

Foundation Insulation Details

7, gypsum Boara witn

= Stud wall and : v
cellulose
insulation for
additional R-
value

= 2” XPS sub-

slab
insulation

Air Barriers
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Roof-to-Wall Air Barrier C_Jonn

INSULATE
OVER AND
UNDER THE

ection

Wall Retrofit Air Barrier Options
??10—'5!'_#,:. - } :li'.- ™

I

Historic Preservation Meets Building Science: The Mallett Deep Energy Retrofit

; i o o

2 bife ! ~ i o -
See “The History of the Chainsaw Retrofit” (Green Building Advisor;

http://www.greenbuildingadvisor.com/blogs/dept/musings/history-chainsaw-retrofit ._

Self-adhered Membrane as Air Barrier

) = 69 CFM 50 (0.09 ACH 50)
w. blanked off openings

= 337 CFM 50 (0.4 ACH 50)
pre-drywall
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Energy
Performance
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Parametric Simulation Loads
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Infrared Images

Building 27
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Infrared Images

= December 26, 2012 (27 F outside)
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Infrared Images

21.2°F fruk
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Snow Melt Patterns

= One of these things is not like the other...
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Questions?

Kohta Ueno
kohta@buildingscience.com

This presentation will be available at:
http://www.buildingscienceconsulting.com/presentations/recent.aspx

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy
Bulldin,

AMERICA

U.S. Department of Energy
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