Building America How Dow We Retrofit the Tough Buildings?

Technical Update Meeting Cape Cod Style and Masonry April 29, 2013
Cape Cod Style
How Do We Retrofit the Tough Buildings?
Cape Cod Style and Masonry
Ken Neuhauser, Building Science Corporation
Retrofitting the Tough Buildings
29 April 2013
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 . 29 April 2013
Neuhauser © buildignscience.com 1 of 22




Building America

How Dow We Retrofit the Tough Buildings?

Technical Update Meeting Cape Cod Style and Masonry April 29, 2013
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 29 April 2013
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 29 April 2013
Neuhauser © buildignscience.com 2 0of 22




Building America

How Dow We Retrofit the Tough Buildings?

Technical Update Meeting Cape Cod Style and Masonry April 29, 2013
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 . 29 April 2013 o
Cape Cod Style Cape Cod Style — Knee Wall
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 " 29 April 2013 12
Neuhauser © buildignscience.com 3 0of 22




Building America

How Dow We Retrofit the Tough Buildings?

Technical Update Meeting Cape Cod Style and Masonry April 29, 2013
Cape Cod Style Cape Cod Style — Knee Wall
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 s 29 April 2013 1
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 s 29 April 2013 ©
Neuhauser © buildignscience.com 4 of 22




Building America
Technical Update Meeting

How Dow We Retrofit the Tough Buildings?
Cape Cod Style and Masonry

April 29, 2013

Cape Cod Style

mie

Retrofitting the Tough Buildings
29 April 2013

Cape Cod Style

mie

Retrofitting the Tough Buildings
29 April 2013

Cape Cod Style

Cape Cod Style

AROUNDVENTLATION
CHUTE - FOMMSEAL
PERMETER OF CAITY INSULATION
RGD NSULATON
CONTINUOUS BEAD OFSEALANT
I
PROVDE STUD CAVTY CLOSURE PROVDERICD CAITY NSULATON
ONTHE BACKSDE OF EACH NSUATONBAFFLE UNNSULATED EE WALL
AROUND VENTILATON
STUD GAITY CHUTE-FONVSEAL R0 NSUATON
PERMETEROF CLOSUREATINTERR
RGD NSULATION OF RAFTER CAMTY
CONTINUOUS BEAD OF SEALANT EXPANDING FOAM SEALANT
[~ ATRGDINSULATO
SUBFLOOR NTERFACE
/VVWVVWWW— PROVDE SOLDELOCKNG
VPO eovemieE AL .
CATYISULATON BAND JOISTINSULATON
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 29 April 2013
19 20
Neuhauser © buildignscience.com 5 of 22




Building America

How Dow We Retrofit the Tough Buildings?

Technical Update Meeting Cape Cod Style and Masonry April 29, 2013
Cape Cod Style Cape Cod Style
Retrofitting the Tough Buildings Retrofitting the Tough Buildings
29 April 2013 29 April 2013
21 22
Cape Cod Style
Retrofitting the Tough Buildings
29 April 2013
23
Neuhauser © buildignscience.com 6 of 22




Building America How Dow We Retrofit the Tough Buildings?
Technical Update Meeting Cape Cod Style and Masonry April 29, 2013

Neuhauser © buildignscience.com 7 of 22



Building America How Dow We Retrofit the Tough Buildings?
Technical Update Meeting Cape Cod Style and Masonry April 29, 2013

Neuhauser © buildignscience.com 8 of 22



Building America How Dow We Retrofit the Tough Buildings?
Technical Update Meeting Cape Cod Style and Masonry April 29, 2013

Cape Cod Style — air control layer

Retrofitting the Tough Buildings

29 April 2013
36

Neuhauser © buildignscience.com 9 of 22



Building America How Dow We Retrofit the Tough Buildings?
Technical Update Meeting Cape Cod Style and Masonry April 29, 2013

Cape Cod Style — air control layer

Retrofitting the Tough Buildings

29 April 2013
37

Cape Cod Style — insulating sheathing

Retrofitting the Tough Buildings

29 April 2013
38

Cape Cod Style — insulating sheathing

Retrofitting the Tough Buildings

29 April 2013
39

Cape Cod Style — ready for roofing
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DER Pilot — cost data DER Pilot — cost data
= National Grid Deep Energy Retrofit Pilot Program
(Massachusetts)
= R-60 target
= Data for 6 implementations
= Cost net of standard re-roofing
- Mean: $13.16/s.f.
- Range: $10-18/s.f.
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MASS SAVE
DEEP ENERGY
RETROFIT BUILDER
GUIDE
https://www1.nationalgridus.com/DeepEnergyRetrofit-MA-RES
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CEDA Wx Implementation — cost data
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= 2 Story (Average of 3 lowest bids):
- $14.43 / s.f. gross wall area

= Post implementation contractor estimate:
» $12.60 / s.f. gross wall area

= Above 2 stories (Average of 3 lowest bids):
- $25.31 / s.f. gross wall area

= Post implementation contractor estimate:

» $20.10 — 21.30/ s.f. gross wall area

78

Masonry Walls — windows Masonry Walls — windows
Windows Windows
= Flashing = Flashing
= Flanking losses
(thermal bridges)
= Replacement
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